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ENGINEERING VALUATIONS. 
VALUATIONS IN GENERAL. 


THE Joint Stock Companies Act of 1862 has 
exerted an influence over English trade little con- 
templated by its authors at the time it passed. 
Not only has it permitted, and in part ministered 
to, a vast increase in volume of business and con- 
centration of capital, but it has modified and 
changed the methods and ethics of commerce and 
manufactures, and called into existence a new pro- 
fession. Nor does this influence at present exhibit 
any signs of decay ; on the contrary, the tendency 
to organise private firms as limited liability com- 

nies seems to increase, and the advantages gained 

y this form of trading appear to be greater than 
the risk incurred of losses through fraudulent or 
reckless speculations. Recent legislative proposals 
and enactments accelerate this process, and it is 
frequently found that a number of small firms 
banded together as one moderately large company 
can effect insurances or make other provision 
to meet the onerous conditions now imposed, 
which, as separate firms, they would find impos- 
sible. This tendency to incorporation renders 
great care necessary on the part of engineers, lest 
they should, in the course of the evolution pro- 
ceeding, be ousted from their management of the 
works on which they are employed, and trans- 
formed into technical assistants to financial experts. 
There is really no necessity for any such alteration 
of status, and we are convinced that it would not 
be for the ultimate advantage either of the pur- 
chasers of the machinery or works constructed, or 
of the investors in the constructing works, although 
it would undoubtedly benefit the financial autho- 
rities whose authority it increased. That there is 
danger of some such development, and that it has 
the friendly support of the official class, may be 
athered from a reply made by the Inspector- 

neral in Bankruptcy (Mr. John Smith, C.B.) 
to Lord Farrer, before the Select Committee 
of the House of Lords on the Bill to amend 
the Companies Acts. His Lordship had been 
pressing the witness with questions as to the 
valuation of assets, and the provision to be 
made against an imprudent, unskilful, or over- 
sanguine estimate of them. He-continued, ‘‘ 1550. 
** Then the valuation will depend upon the cha- 
racter of the directors, and is therefore very inde- 
terminate.” Mr. Smith replied : ‘‘ So faras regards 
many imprudent valuations, I do not think it is 
possible to provide by legislation against them, 
except by requiring an audit: to some extent that 
will check imprudent valuations.” Translated into 
ordinary every-day language, this reply means that 
auditors who have not gained, in their ordinary 
professional character, any acquaintance with the 
technic of a business, of the variation in its 
markets, or the improvements introduced into its 
machinery or manufacture, can better value its 
assets than men who spend their lives working it, 
and whose incomes depend on its prosperity. The 
doctrine is a dangerous one, and if this hypothesis 
of ‘*clerkism” is persisted in, it may seriously 
repress the prefecting of scientific and technical 
management. 





The engineer, however, who desires to effectively | 
control all departments of his factory or undertak- | 


ing, and to supervise financial relations as well as 
mechanical processes, must carry into his office the 
same habits of careful research, and rigid adherance 
to facts which he observes himself, and requires 
from his assistants, in the shops. There is no in- 
superable difficulty in this. Bookkeeping, whatever 
its practitioners may say, is no secret art, and far 
less thought and application than is required for 


instructions for completing it, and, as it covers 
nearly all the items comprised at the present time 
in a private or company balance-sheet, it forms an 


excellent precedent, and we annex a copy of it. 

| The debit side (capital and liabilities) may be 
\disregarded as outside the limits of our present 
|inquiry ; and on the opposite side (property and 


assets) there is no occasion to consider the fourth 
and fifth items, i.e., debts owing to the company, 
‘and cash and investments, these being sufficiently 


BaLANcE-SHEET OF THE SALTASH GOLD Rerininc Company, LIMITED, MADE UP TO DECEMBER 31, 1896. 


Capital and Liabilities. 


Property and Assets. 





I. Capital. Showing : lend ena 

The number of shares .. re 

The amount paid pershare .. | 

If any arrears of calls, the na-| 
ture of the arrear, and the 
names of the defaulters .. 

The particulars of any for-| 


eonr 


- 


feited shares .. 


Showing : 
The amount of loans on mort- 
gage ordebenture bonds .. 
The amount of debts owing by 
the company, distinguishing 
(a) Debts for which accept- 
ances have been given.. 
(b) Debts to tradesmen for 
supplies of stock -in. 
trade or other articles. . 
(c) Debts for law expenses .. 
(d) Debts for interest on de- 
bentures or other loans 
(e) Unclaimed dividends 
(f) Debts not enumerated 
above... oe 
Showing : 
The amount set aside from pro- 
fits tomeetcontingencies .. 


Il. Debts & 
liabilities 
of the 
company.| 6 


i) 


VI. Reserve 
fund 

VIL. Profit & 
loss 


dieponthie balzace 2 
The di le balance for pay- 
ment of dividend, &o. sty E 





£adij£ 


I Showing : s.d 
Immovable property, distin- 
guishing— 
a) Freehold land 
” 


b) buildings 
(c) Leasehold ,, mR 
Movable property, distinguish- 


4 
(d) Stock-in-trade 

(e) Plant es e ae 
The cost to be stated with de- 
ductions for deterioration in 


value as c! to the re- 
serve fund or profit and loss 


~ 


II. Pro- 
ene held 
y the 
company. 


@ 


Showing : 
Debts considered good, for 
which the company hold bills 


or other securities a 
Debts considered good, for 
which the company hold no 
security .. ne an és 
Debts considered doubtful and 
bad. Any debt due from a 
director or other officer of 
the company to be separately 


10 


1 
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V. Cash and 
Invest- 
ments. 


Showing : 
The nature of investment and 
rate of interest a F 
The amount of cash, —_ 
ig 


13 
lodged, and if bearin 
terest .. ee ae 











Contingent 


Claims against the company not 
liabilities ow ee 


acknowl as deb’ | 
Moneys for which the company 




















is contingently liable 











mastering the elements of trigonometry would 
enable the engineer to comprehend any set of books 
which are properly kept. They look formidable 
in the safe or on the desk, from their size and 
number, but they contain merely an accumulation 
of facts and figures invariably following the 
same routine, and acquaintance with the methods 
of a few of the entries is sufficient for the under- 
standing of all. The continued repetition teaches 
no lesson but mechanical care, and there is no 
occasion to undertake this monotonous drudgery 
in order to appreciate their purport. - 

In dealing with engineering valuations, it is 
almost impossible to dissociate them from engineer- 
ing accounts. The value of the works, whether 
for mere finaneial purposes on which dividends are 
based, for estimate for purposes of sale, or for com- 
yoo with other and — factories, must 

largely determined by these items of repairs, 
renewals, and depreciation which are recorded in 
the books of the firm. Table A of the Act of 1862 


and properly dealt with by the bookkeeping element 
of the fe The third item (property held by the 
company), however, introduces us to the very 
essence of our subject, since the amounts to be 
inserted for property, immovable and movable, 
depend on valuations, which, to correct and 
reliable, should be prepared by experts. It is well 
to bear in mind that the ordinary commercial use 
of the term ‘‘ value” is the same employed by Mr. 
John Stuart Mill in the word “‘ price,” ‘‘to express 
the value of a thing in relation to money.” Mr. 
Mill, however, ore ‘*Its money, therefore, or 
price, will represent, as well as anything else, its. 
eneral exchange value, or purchasing power ; and, 
ee an obvious convenience, will often be em- 
ployed by us in that representative power ; with 
the proviso that money itself does not vary in its. 
general purchasing power, but that the value of all 
things, other than that which we happen to be 
considering, remain unaltered.” Although it is not 
essential, in a practical treatise, to discriminate so 





contains a form of balance-sheet, with very definite! 





nicely between the ordinary and scientific use of 
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particular words, as it is in a work on political 
economy, it is desirable to remember that econo- 
mists place certain limitations omssuch-expressions, 
and that we at present use them as generally 
accepted, and not under their various philosophical 
interpretations. 


Tue BookKEEPER’s VALUATION. 


If we follow the balance-sheets in chronological 
order, it is evident that the amounts inserted, in 
the first one, as the values of (a) freehold land, 
(b) freehold buildings, (c) leasehold buildings, must 
be those paid either to the vendors, if purchased 
as a going concern, or as purchase money for land, 
for materials used, and wages expended in erection 
of buildings, if the works have been erected by the 
owing company; or to the former landowner for 
the ground, and to a contractor for erection of the 
buildings. In like manner plant (e) will be valued 
at the amount paid to the vendors—that is, to the 
manufacturers who have built the machines, and 
erected them in place. The first method requires 
little consideration ; it is in its nature similar to 
the purchase of a load of hay ora sack of corn in 
the open market, and is essentially ruled by the 
law of supply and demand ; the vendor obtains the 
highest price he can, and the purchaser pays what 
he considers the place to be worth to him under the 
circumstances in which he will work it. In the 
second method there is a little apparent departure 
from the application of thislaw ; just asin the former 
case it rulesthe price paid for the material purchased, 
and the labour employed, but an additional factor of 
costcomes in which some accountants contend should 
not be charged against the initial value of the works, 
but be dealt with as preliminary expenses, to be 
written off within a very limited period after com- 
mencement of operations ; it is the cost of manage- 
ment and superintendence during erection, when 
such duties are performed by the company’s own 
officials. It will, however, be apparent that, 
whether the works be purchased from a former 
owner or occupier, or be erected by a contractor 
for an agreed sum, this charge for superintendence 
in some way or other enters into the amount paid, 
and by analogy should therefore be included in the 
value when the owners or directors elect to per- 
form the erection with their own employés’ labour 
under the direction of their own staff. Care must, 
however, be taken that the salaries of officials are 
not charged to this account during such periods as 
they are engaged upon preliminary arrangements 
for the management of the concern, or for securing 
orders ; otherwise a fictitious value will be given 
to the buildings, which will not be got quit of by 
the ordinary methods of depreciation. In the 
third method the law of supply and demand is 
again reverted to, the contractors being, in this 
instance, in the place of the vendors, seeking by 
all means in their power to enhance the price for 
their contract, and this price when determined and 
paid being the value of the asset in the balance- 
sheet. 

With the second balance-sheet, however, a new 
set of conditions arises. Land, buildings, and ma- 
chinery will, in the ordinary course of business, be 
subject to a decrease in value, due partly to lapse 
of time and partly to user. This is rectified by ac- 
countants by the methods of writing off depreciation, 
which, however, it may be stated in the balance- 
sheet, invariably amounts to a reduction in the 
assumed value of assets. There is now a material 
difference between the two valuations ; a difference 
arising from the introduction of a new factor, 
usually, however, dependent on the original valua- 
tion for its amount, as it takes the form of a per- 
centage. The manner in which this is arrived at 
by professional auditors may be gathered from a 
treatise by Mr. Lawrence R. Dicksee, F.C.A., on 
‘‘ Auditing: A Practical Manual for Auditors,” of 
which a new edition has recently been published. 
Fluctuations, which may possibly involve apprecia- 
tion of values, the author treats as ‘‘ something 
wholly distinct from depreciation, ’ the latter being 
‘‘always a charge upon revenue, while the fluctua- 
tion (whether up or down) affects capital alone.” 
With this explanation, Mr. Dicksee lays down the 
following general principles for depreciation : 

‘* Freehold Lands may quickly be dismissed ; they 
suffer no depreciation. 

‘* Freehold Buildings require depreciation to an 
extent varying greatly aceording to the quality of 


the workmanship and materials employed in their 
erection. If the instalment plan be adopted, from 
1} to 3 percent. of the original amount may be 





deducted annually; or if the annuity method be 
preferred, such a sum may be set aside as will 
accumulate to the cost of the building in from 50 
to 150 years. In each case all repairs will have to 
be borne by revenue in addition to the deprecia- 
tion. 

‘** Goodwill does not, properly speaking, depre- 
ciate. The amount at which goodwill is stated in 
a balance-sheet is never supposed to represent 
either its maximum or its minimum value; no one 
who thought of purchasing a business would be in 
the least influenced by the amount at which the 
goodwill was stated in the accounts ; in short, the 
amount is absolutely meaningless. 

‘* Houses invariably depreciate. The rate of de- 
preciation will probably vary between 15 and 25 

rcent. on the starting balance of the: account. 

valuation is, however, recommended as the safer 
course. 

‘* Leasehold Land and Premises.—The premium 
paid for leases may be regarded as the purchase 
money paid for a terminable annuity of the dif- 
ference between the annual value of the property 
and the annual charges. In short-term leases the 
readiest method will be to charge a proportionate 
part of the term against each year’s revenue ; but 
the method is too rough to be employed if the term 
exceeds, say, eight years. In the case of longer 
leases the annuity plan must be adopted. 

‘* Machinery depreciates by wear and by becom- 
ing obsolete. In addition to charging all repairs 
and (partial) renewals to revenue, from 74 to 12} 
per cent. should be written off annually from reduc- 
ing balances. Boilers, which depreciate more 
rapidly, should be reduced from 10 to 15 per cent. 
per annum. Tools are most conveniently dealt 
with by means of a revaluation. 

‘“* Plant, other than machinery, runs compara- 
tively little risk of becoming obsolete, and a deduc- 
tion of from 5 to 74 per cent., will therefore 
usually suffice. Furniture and fittings should, how- 
ever, be subjected to a somewhat higher rate. 

‘* Patents are virtually leases of a monopoly, and 
although it is possible that some value—in the 
nature of goodwill—may remain after the patent 
has run out, it seems desirable that the cost of a 
patent should be written off within the course of its 
life. Where a patent has not been purchased, but 
remains the property of the original patentee, it is 
very undesirable that the item should be treated as 
an asset at all; such a course would seem to be 
every bit as artificial as a similar treatment of good 
will, which sans dire is a latent asset in every paying 
concern.” 

The rates of percentage given by Mr. Dicksee 
are not invariably adopted by auditors; indeed, 
they vary considerably according to the predilec- 
tions of the auditor, the desires of the directors, 
and the prosperity of the business ; but the prin- 
ciple of estimation and adjustment thereof is 
usually that of annual percentages so lucidly laid 
down by him. By deducting the amount of this 
depreciation from the valuations of the previous 
balance-sheets, accountants and auditors arrive at 
the value of the assets for the current period. 
This value we may, for distinction, call the ‘* book- 
keeper's value.” The term may not appear eupho- 
nious, but it seems to be a perfectly correct one, 
since the manner in which it is arrived at, and the 
knowledge and skill expended on it, are precisely 
what we might expect from an average bookkeeper ; 
and no more. 

(To be continued ) 





THE CARDIFF SHOW. 

In our issue of last week we commenced our 
report of the show which was then being held at 
Cardiff by the Royal Agricultural Society of 
England. We dealt with the oil-engine trials on 
page 828, with the refrigerating machinery on 
page 823, and with the engines—gas, oil, and 
steam—-on page 844. There, however, remains a 
few words to add to the report of the engines. 
Messrs. Robey and Co., Limited, Lincoln, showed 
a fine horizontal engine with trip gear and double- 
beat valve, and a high-speed vertical engine for 
dynamo driving. Both these are of admirable 
design. Messrs. William Foster and Co., Limited, 
Lincoln, in addition to traction and portable en- 
gines, had on view a new design of a_ high- 
8 vertical engine, having a cylinder 8 in. in 
diameter by 8 in stroke. It is intended for 
speeds of 250, 300, 350, and 400 revolutions per 
minute. The steam is distributed by a piston 





valve. The engine can be cou direct to a dy- 
namo. This firm has recently completed new 
works at Lincoln for turning out large numbers of 
engines. A newdesign of pump for colliery pur- 
poses was shown by Messrs.~Lee,, Howe, = | Co.,. 
Limited, Tipton, Staffordshire, It-is'similar to the 
pump we illustrated on page 258, of our sixty-sixth 
volume, with the addition of small piston valves, 
which renders the working of the main valve more 
certain. This pump will now work at very slow 
rates if required. 

This week, on the opposite we add another 
to the series of portable oil engines which we illus- 
trated last week. This is the production of the Dud- 
bridge Iron Works, Limited, Stroud, Gloucester- 
shire. It is one of the engines with a lamp to keep 
the vaporiser hot. The oil is delivered by a pump 
which is worked by a hit-and-miss device controlled 
by the governor. The same device operates the 
vapour valve, while the air valve is operated posi- 
tively bya cam. The whole design is very neat, 
and should be effective. 


IMPLEMENTS. 


There is really very little to say about the imple- 
ments this year. The standard patterns hold their 
own, and the novelties are both few and unim- 
portant. Following the order of the catalogue, we 
find first the clover and grass layer of Mr. G. Wood, 
Whitfield Estate Office,. Wormbridge, Hereford. 
This is a pair of shafts with a folding frame attached ; 
a pony is put between the shafts, and the frame is 
drawn over the crop, laying it down in one definite 
direction, in the contrary way to that in which the 
mowing machine will travel. If this is done before 
the crop gets laid by wind, the task of cutting is said 
tobe greatlysimplified. Oneboycan lay 25acresa day. 
The Harrison PatentsCompany, Limited, Stamford, 
showed a cultivator specially designed for the cul- 
tivation of root crops. It can be fitted with nine 
tines or with three ridging plough bodies, and has 
expanding axes adjustable to take all sizes of rows 
up to28in. Toa — raiser of ordinary design, 

essrs. John Crowley and Co., Limited, Sheffield, 
have fitted an elevator and a set of riddles. The 
elevator picks up the potatoes, and passes them on 
to the riddles. These separate them from the soil, 
and divide them into sizes. Another kind of 
elevator, designed to pick up hay on the field, and 
load it on to a wagon, was shown by Messrs. F. C. 
Southwell and Co., 75 Southwark-street, London, 
S.E. This is attached to the rear of the vehicle, 
and is provided with forks fixed on reciprocating 
slots. These carry up the hay at the rate of a ton 
in 10 minutes. The apparatus is called the Ohio 
hay-loader. 

For potato growers Messrs. R. and R. Neaver- 
son, Peakirk, Peterborough, showed a combined 
planter, ridging plough, and artificial manure drill. 
It draws out the ridges, plants the potatoes, drills 
the manure, either in rows or broadcast, and covers 
them up in one operation. The implement is a 
combination of two plough bodies, two potato 
hoppers, and a manure hopper. There were two 
machines on view for singling or thinning turnips. 
Turnip seed is drilled into the ground in a line, 
and the plants come up quite thickly. As, how- 
ever, a turnip needs 9 in. to 12 in. to mature, the 
greater part of the plants have to be weeded 
out. This is generally done with a hoe; the 
man clears out a stretch of 8 in. or 9 in. at 
once, and then after selecting a strong plant for 
growth, removes those around it. 0 do this 
more expeditiously Messrs. J. P. Parmiter and 
Co , Tisbury, Wilts, mount a number of hoes on a 
disc, and set the whole on an inclined spindle on a 
two-wheeled frame. When the frame is drawn 
forward the disc rotates, the hoes cutting across 
the ridge at intervals, and removing all the plants 
they meet. Mr. William McBride, Merchants’ 
Quay, Cork, showed a machine for the same pur- 
pose. In this a knife is worked to and fro with 
a swing motion across the furrow by means of a 
cam, taking out all the superfluous plants, and 
leaving only a few roots every 8 in. to 10 in. 

Another method of economising the cost of 
thinning is not to sow so thickly. To this end the 
Walter A. Wood Mowing and Reaping Machine 
Company, of 36, Worship-street, E.C., showed 
Bristow’s patent turnip and rape feed. In this 
the seeds are deposited one at a time at any 
distance apart. he bottom of each seed hopper™ 
is formed of a rotating cylinder with little pockets, 
each capable of accommodating one seed. It is 
only the seed in a pocket which can escape from 
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PORTABLE OIL ENGINE AT THE CARDIFF SHOW. 


CONSTRUCTED BY THE DUDBRIDGE IRON WORKS, LIMITED, STROUD. 


(For Description, see opposite Page.) 

















the hopper, and fall down the shoot of the drill ; 
and if the speed of rotation of the cylinder be 
suitably adjusted, the seeds can be spaced as much 
as 8 in. apart. For some kind of seeds there is a 
little device which pushes them out of the pocket 
if they stick. 

For side-hoeing roots Messrs. Carson and Toone, 
Warminster, Wilts, have introduced a steerage 
horse hoe. By means of a long lever the wheels 
can be twisted to cause them and the hoe blades to 
follow the rows of piants, even if they are not 
straight, or if the horse should deviate from the 
right course. As an addition to their well-known 
mower, the Plano Manufacturing Company, of 115, 
Southwark-street, S.E., have fitted a new vertical 
lift device, which enables the cutter bar to be raised 
into a vertical position, the gear being automati- 
cally put out of action by the same motion. 

Messrs. Kelsey and Co., Guernsey-road, Sheffield, 
had a chaff cutting machine with a new riddling 
apparatus on view. The knives were fitted ona 
shaft capable of endwise motion, the shaft being 
normally held in position by a spring. When a 
hard substance came through with the straw, the 
knives retreated to let it pass. We saw a handful 
of large French nails mixed with the straw and 
sent through the machine. The shaft with the 
knives slipped back as each nail appeared at the 
mouth of the machine, and there was no apparent 
damage done to the blades. 

Messrs. Sergeant and Co., Limited, of North- 
ampton, have devoted great attention to the distri- 
bution of artificial fertilisers, especially those kinds 
which stick and clog in the hopper. Each year 
they bring something new in this kind of imple- 
ment to the show, and the present year is no ex- 
ception. In the machine shown at Cardiff the 
bottom of the hopper was formed of a rotating 
drum, while one side of the hopper had a slight 
reciprocating motion. As the drum revolved it 
became coated with fertiliser, which stuck to it. 
The fertiliser was cleaned off by a rapidly-rotating 
shaft carrying a large number of picker arms, the 
ends of which nearly touched the drum and scraped 
off the manure, distributing it in a spray over the 
ground. The distributor will cover a strip of 
ground 7 ft. wide at one operation. 

Messrs. Ransomes, Sims, and Jefferies, Limited, 
Ipswich, have paid much attention to implements 
for the planting and gathering of potatoes, and 





have devised several machines for the purpose. 
This year they showed Marsh’s patent dibbling 
machine, for planting sprouted and seed potatoes, 
and also cabbages, on the ridge or flat. The 
dibbler, which in shape is not unlike a large 
goose’s egg, is at the end of a nearly vertical 
spindle, and as the machine is drawn forward it is 
pressed into the soil at regular intervals, and then 
withdrawn with a rotary motion, which leaves a 
perfectly clean hole. The mechanism by which 
this is affected can scarcely be explained intel- 
ligibly without the aid of drawings, but it is 
not complicated. There are two dibblers on a 
machine to act on two ridges, and the horse 
walks in the furrow between. The depth and size 
of the holes, and the distance. between them, can 
be modified within reasonable limits. Messrs. J. 
and H. McLaren, Leeds, showed a road-paring 
machine which was entered as a new implement for 
the Society’s medal. The machine is designed to cut 
away the grass and soil which gradually encroaches 
on each side of country roads. There are two 
circular discs which divide the growth vertically 
down to the level of the road bed, and behind 
each disc is a share, which cuts the deposit hori- 
zontally. If the encroachment is narrow, only 
one disc and share find work ; while if it is wide, 
the outer share takes a deep cut, and the inner 
takes off the toe of the slope. Behind the shares 
are two others, which scrape up fragments into a 
windrow ready for being carted away. The whole 
implement is drawn by a traction engine, and is 
very strongly built, so that if it comes in contact 
with a tree root or a jutting rock it will suffer no 
damage. : 
Dairy. 

If milk could be passed through a filter which 
would remove all the germs, the question of keep- 
ing it indefinitely would be wonderfully simplified. 
Up to the present it is impossible to effect such a 
result except by means of heat, which has the dis- 
advantage of altering the flavour. Nevertheless, a 
very considerable improvement can be made in the 
keeping qualities of milk by removing all the coarser 
particles which fall into it during the process of 
milking and in its passage from the shippen to the 
dairy. The most effectual method is to pass the 
milk through a separator, so set that the cream runs 
out very thin, and then to mix the cream and 
milk again. In the process the dirt is caught and 





retained, and it carries with it a large proportion 
of the germs which turn the milk sour if left to 
develop. Unfortunately, separation is a slow pro- 
cess, and, further, it involves the use of power in 
some form, and therefore the Dairy Supply Com- 

y, Limited, of Museum-street, Bloomsbury, 

mdon, have brought out a filter which enables a 
very effective cleansing of milk to be made with 
little labour. The apparatus comprises a cast-iron 
cylinder fixed on hollow trunnions, through which 
the milk enters and leaves. The interior is divided 
into three compartments, one of which is filled with 
granite sand, and the other two with gravel. The 
milk passes in succession through all three, the 
rate of flow being from 75 to 1300 gallons an hour, 
according to size. After the filtering is complete, 
water is sent through the filter in the opposite 
direction, and, at the same time, the cylinder is 
rotated to turn the filtering material over and over, 
and clean the particles by attrition. Finally, 
steam is turned into the cylinder, and the entire 
contents are sterilised by the heat. The entire 
apparatus is well designed to attain the desired end 
with very little labour, and at a rapid rate. Its 
use prolongs the period during which milk keeps 
sweet by several hours, and also it removes many 
germs which may be injurious to the human 
constitution. 

Pasteurisers and sterilisers are becoming common 
in all dairies, for they enable surplus milk to be 
preserved in bottles for future demand ; and, in 
addition, there are customers who require steri- 
lised milk. Messrs. Vipan and Headly, of Lei- 
cester, showed one called the ‘‘ Wyvern,” in 
which milk can be sterilised both in bulk and in 
bottles. It is a steam-jacketed pan, provided with 
thermometer and safety valve. Messrs. R. A. 
Lister and Co, Limited, Dursley, showed a self- 
elevating scalder, fitted with drip rings, air taps, 
and safety and vacuum valves. It is made in three 
sizes, varying from 75 to 1350 gallons per hour. 
The Eagle separator, made by Messrs. Kuken and 
Halemeier, of Bielefeld, Germany, was shown by 
the Eagle Separator Company, of 1, Holborn- 
circus, London. This is a simple form of separator, 
capable of easy cleaning. Repieness were also 
shown by Messrs. Vipan and Headly, Leicester ; 
the Dairy Supply Company, Museum - street, 
London; Messrs. Waide and Sons, Limited, Leeds; 
Messrs. Watson, Laidlaw, and Co., Glasgow ; 
Messrs. R. A. Lister and Co., Dursley ; and the 
Melotte Separator Sales Company, Counterslip, 
Bristol. 

What looked like a model of a brick press was 
shown by Messrs. R. A. Lister and Co., Limited, 
of Dursley, but on closer inspection it proved to 
be a butter-moulder and weigher. The butter was 
pressed out of a die just as if it had been clay, and 
was cut by wires into blocks of the required size. 
A notable improvement in railway churns was 
exhibited by Messrs. S. Stroud and Son, Limited, 
Wolverhampton. At intervals round the churn are 
placed vertical wood battens, each batten enclosed 
in a cover of tinned steel, which is flanged and 
soldered firmly to the churn along both edges. 
These covered battens not only stiffen the churns, 
but also act as buffers in their frequent collisions 
with the hoops of other churns when the cans are 
being trundled along platforms. They should 
lengthen the life of railway churns very consider- 
ably. 

MISCELLANEOUS. 

For grinding the knives of mowers and reapers, 
Messrs. D. M. Osborne and Co., Bell-yard, City- 
road, London, showed a new automatic appliance. 
In it an emery wheel, driven by hand, is moved 
backward and forward by a cam over the sickle, 
while it is applied at the proper pressure by a 
spring. One person can perform the entire job 

one. Messrs. Bamford and Sons, Uttoxeter, also 
showed a grinding machine fitted with a seat and a 
esp. so that the man has both hands at liberty 
or holding the knife. The apparatus folds up so 
that it can be transported ily to the field. 

Three firms showed stonebreakers, viz., Mr. W. 
H. Baxter, Limited, Leeds; Messrs. H. R. Mars- 
den, Leeds ; and Messrs. Goodwin, Barsby, and 
Co., Leicester. The breaker of the first firm was 
of the design we illustrated on pages 618 and 627, 
vol. Ixix. It was fitted with an automatic screen- 
ing and loading device, and was — of dealing 
with 12 tons of stone per hour. Messrs. Marsden’s 
machine was of the Blake-Marsden patiern; we 
hope to illustrate this shortly. The machine of 
Messrs. Goodwin, Barsby, and Co. is driven by an 
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eccentric on the shaft from which the jawstock 
is hung. The lower end of the jawstock is held up 
to its work by a toggle-plate, the further end of 
this plate being carried on an eccentric, which can 
be adjusted by hand to vary the size to which the 
stones are broken. It is claimed for the machine 
that it gives two crushing blows per revolution, as 
against one in the Blake machine. 

Swinging conveyors are regularly to be seen at the 
Show, and are growing in public favour, for they 
deal with certain materials more conveniently than 
do other forms of this useful appliance. This year 
Mr. G. F. Zimmer, 82, Mark-lane, London, showed 
Kreiss’s swinging conveyor, in which the peculiarity 
is that the trough is divided in pieces of moderate 
length, and these pieces are set to swing in opposite 
directions, so that they balance each other, and do 
not tend to set up vibration in the building. On 
this plan, one driving apparatus will suffice for long 
lengths of troughing, the motiom being continued 
from one trough to the next by means of vibrating 
levers. The troughs may be at right angles, or 
other angle, to each other, bell-crank levers being 
used at the corners. The swinging conveyors are 
very successful in dealing with lumpy material, such 
as coke, coal, and ore: With such materials the 
wear of the troughs is very small. 

Messrs. W. and T. Avery, Limited, of Soho 
Foundry, Birmingham, had a large exhibit of 
weighing apparatus, including heavy weighbridges 
for railway and road traffic, cattle-weighing 
machines, automatic tram-weighing machines for 
colliery use; the actual net weight of the coal 
being indicated automatically by the machine 
itself, and also colliery weighing machine combined 
with turntable. There wasalso a machine specially 
designed for automatically weighing and recording 
the weight of trains of trucks at collieries, the 
actual weight being recorded on a ticket, thus 
obviating the possibility of error in reading, or 
copying, and insuring a great saving in time. All 
that the weighing clerk has to do is to press a 
handle to get the impression on the ticket, as the 
weighing is absolutely automatic. 

The pump we illustrate on this page was exhi- 
bited by Messrs. W. H. Wilcox and Co., Limited, 
of 23, Southwark-street, London, and is extremely 
simple in construction. It will be seen that it has 
two pistons moving in opposite directions, each 
—s coupled to a crank. In each piston there is 
a ball valve. As the pistons move apart a partial 
vacuum is produced between them, and the liquid 
is sucked up into it. On the next stroke the volume 
between the pistons is reduced, and a part of the 
a is pushed through the upper valve into the 
delivery pipe. There is no foot-valve, the valve 
in the lower piston taking its place. The ball 
valves are of rubber and the pistons are packed 
with leather. The pump may be driven by a pulley 
and a belt, or a lever may be put on it in place of 
the pulley, and this lever reciprocated. It is 
immaterial whether the crankshaft makes a com- 
plete revolution or not. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

THE summer meeting of the Institution of Naval 
Architects, of the first day’s proceedings of which 
we gave an account in our last issue, was brought 
to a close on Friday last. The gathering was 
extremely successful, and the numbers were, we 
believe, the largest on record for a summer meeting 
of this Institution. The weather was exceedingly 
fine, and, under the presidency of Lord Glasgow, 
the Naas of the proceedings went off without a 
hitch. 

On members assembling in the Corporation 
Galleries on the second day of the meeting, 
Wednesday, June 26, the first paper taken was a 
contribution by Mr. Archibald Denny, and was on 


FREEBOARD. 


This paper we print in full in our present issue. 
Mr. Benjamin Martell was the first speaker. He 
said he had listened with pleasure to the paper that 
had just been read, and this feeling was heightened 
from the knowledge that the transactions would 
be enriched by a contribution from che author, 
designed to be of a non-controversial character. 
The subject had been started by the author's 
brother, the late Mr. William Denny, and it was 
pleasant to see a member of the same family 
carrying on the work. An enormous amount of 
labour had been expended on framing the load line 


DOUBLE-ACTING PUMP AT THE CARDIFF SHOW. 


table. The Committee had sat eighteen months, 
and investigated numberless instances. It had 
been said by shipowners and others, before the 
report was framed, that it would be perfectly im- 
= to make rules for all descriptions of ships. 

very vessel brought forward had been dealt with, 
however, on its merits. A good deal might 
said on the side of those who claimed the impos- 
sibility of making such rules from the shipowner’s 
point of view. Those who loaded ships did so 
by their own practical knowledge, which was a 
et guide, but the Load Line Committee had to 
rame tables to meet all cases, and now one scarcely 
heard any objections on the part of shipowners to 
the adoption of the rules. It must be remembered 
that not only was there a commercial side to the 
question, but the saving of life had also to be taken 
into consideration. The labours of the Load Line 
Committee were justified when it was remembered 
that even Germans and Scandinavians were accept- 
ing these tables as a basis on which to act. 

r. Otto Riess pointed out that different govern- 
ments had had the question of fixing freeboard 
under consideration for some years past. In 
certain cases it was thought that the result would 
be useful, in others objections were raised to a 
hard-and-fast rule. A question arose as to the 
action of the authorities in regard to foreign vessels 
visiting any port. If the Government fixed a free- 
board, should a foreign vessel be stopped, say, in 
a British ee because the foreign regulations did 
not coincide with those of this country? If that 
difficulty were to be avoided, it would be necessary 
to have a common basis of calculation. He was 
told that some persons in England thought the 

resent basis not the best, and he would ask Mr. 
Deaey whether it was the intention of. the British 
authorities to stick to the present rules. 

Mr. John Corry was interested in the Load Line 
Question as a member of Lloyd’s. That Com- 
mittee had evolved tables from practical results 
of shipowners ; these had formed the basis of their 
work, and the tables might therefore be taken as 





practical. He thought the thanks of the whole 
community were due to Mr. Martell for the part 
































he had taken in connection with the formation and 
labours of the committee. 

Professor Biles said that the diagrams given by 
the author must have involved an enormous amount 
of labour. To appreciate them required much con- 
sideration. One of the curves was remarkable, 


be | and he would ask on what basis the committee had 


arrived at the maximum curve of reserved oe. 
The reserved buoyancy increased with the length 
of the ship up to 450 ft., and after that it fell off. 
He would point out that there must come a size of 
ship with which it would not be necessary to increase 
the lifting power, on account of the limitation in 
the size of waves. Mr. Martell, in explanation of 
the latter point, said that Mr. Biles was right in 
drawing attention to this matter. The considera- 
tion which had guided the Committee was that if 
the reserved buoyancy were continued to be in- 
creased, such an enormous part of the ship would 
be out of water that it would not be all effective. 
Waves were only of a certain size, and so the line 
had been drawn at a length of 550 ft. 

Mr. A. Denny, in replying to the discussion, 
said that the diagrams were not submitted with a 
view of expressing rightness or wrongness, they 
were simply put forward as showing what existed. 
As to what other governments i. do in regard 
to adopting our load line was for other govern- 
ments to decide, but he might say that the Board 
of Trade would not care to again open up the 
subject. So much work and so much controversy 
had been involved that the question was too for- 
midable to be lightly attacked once more. Until 
Lloyd’s had come forward with their geometrical 
rules, the subject had been in a state of perfect 
chaos. In regard to the divergence of curves it 
must be remembered that in such matters there 
must always be a compromise, and it was the duty 
of the Committee to extend rather than to revise. 


A Proposep ExreRIMENTAL TANK. 

At this point Lord Glasgow called on Mr. Yarrow 
to make a statement. In reply, Mr. Yarrow rose 
and said that in the course of the remarks made by 
Dr. Elgar of the previous day it would be remem- 
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bered that reference had been made to a tank, 
which had been established at Washington by 
the Government, for testing the resistance of 
models. The same speaker had also said that the 
Navy Department at Washington not only made 
use of this tank for their own investigations, but 
that it was thrown open to the shipbuilders of the 
United States for the purpose of making tests 
under the direction of the official in charge. In 
this way, whatever benefits might accrue from tank 
experiments were obtainable by the shipbuilders of 
the United States. As members were well aware, 
the British Admiralty had a tank of their own, and 
the speaker had always understood that it had been 
found of very great service. Messrs. William 
Denny and Brothers, of Dumbarton, had also their 
own private tank, and Mr. Archibald Denny, who 
was present, could inform the meeting whether his 
firm had found the researches they had been able 
to make with it had been of practical utility. It 
was also Lnown that numerous tanks had been pro- 
vided by the Admiralties of various naval Powers 
in different parts of the world. Bearing these facts 
in mind, ee i having in view the rapid increase in 
competition in shipbuilding, he would submit that 
it behoves this country to advance with the times, 
and leave no stone unturned to keep well up to the 
mark. All means that modern knowledge could 
give should be made available for our ship-de- 
signers. He would therefore submit to the con- 
sideration of the Institution of Naval Architects 
whether such a tank could not be established under 
its auspices, so that it might be available not only 
for shipbuilders of this country, and for members 
of this Institution, but for all willing to pay for 
the information obtained, irrespective of nationality. 
It might be possible to establish such a tank in the 
Midland Counties, so as to be equally accessible to 
all our shipbuilding centres. He concluded it 
would be under the charge of a thoroughly compe- 
tent person, who should be bound down to abso- 
lute secrecy as to the results obtained for private 
firms. Mr. Yarrow was not so sanguine as to 
expect, at any rate during the early operations, 
that the charges made for investigation would pay a 
remunerative interest on the outlay, but it was not 
impossible to expect that some return might be 
obtained. It was to be borne in mind that one of 
the objects of the Institution was to assist research 
in the science of naval architecture. Therefore 
such a proposal as he was making came quite within 
the scope of the Institution. Having in view the 
educational advantages, in regard to naval architec- 
ture, that are obtainable in the United States and 
in Germany, such a tank might be made available, 
if independent of any special university, for all 
educational establishments where naval architec- 
ture may in future be taught. The speaker con- 
sidered it would be advisable if some expression of 
opinion were obtained from the present meeting on 
this subject, and if it were deemed desirable to 
carry out such a scheme, if possible as now sug- 
— he would propose a motion to the following 
effect : 


That this meeting, having regard irabili 
poor | a tank in this ‘country Sue talons tan peso 
ance of models available for all shipbuilders, requests the 
Council of the Institution to take the matter into serious 
consideration, with a view to arrive at the best means of 
carrying out the suggestion. 

A discussion followed Mr. Yarrow’s statement, 
This was — by Mr. Martell, who said that the 
proposal the meeting had just heard was well 
worthy of the consideration of the Institution. 
He anticipated that there would be no difficulty in 
providing the funds needed for the purpose. 
Some time ago a wealthy gentleman had offered to 
find the money himself for the erection of a tank, 
but for some reason the suggestion had fallen to 
the ground. The speaker was of opinion that we 
should have, as there was in America, a public 

tank under the charge of an independent official, 
and governed by a board. He felt sure that such 
@ step would meet with general approval, and 
thought that funds would soon be found, although 
ibly the outlay might not be very remunerative. 

e instanced the case of Lloyd’s testing-houses, 
which worked in a satisfactory manner, and were 
made to pay. 

. Sir Nathaniel Barnaby said that no one had done 
more than the late Mr. Froude to lay down the 
rules of fluid resistance, and his work in this field 
was largely the result of his experimental tank, 
which was the first of its kind. at was estab- 


lished at Torquay ; and it was due to Sir Edward 





Reed to say that it was owing to his advice that the 
Government gave its support to Mr. Froude in his 
work. Now, at the present time, all new types of 
ships were tried in the experimental tank at Haslar, 
which was under the charge of the late Mr. Froude’s 
son, Mr. R. E. Froude. He entirely supported 
what Mr. Yarrow had said. 

Lord Brassey asked if it would not be possible 
to utilise the Admiralty tank for experiments for 

rivate shipbuilders, in the same way that the 
erases tank at Washington was open to de- 
signers of mercantile vessels. If the staff at 
Haslar were not fully occupied, their time might be 
made available in this way. 


Sir Nathaniel Barnaby was of opinion that it “ 


would be inadvisable to disturb Mr. Froude in 
his present Admiralty work, and Mr. Archibald 
Denny subsequently explained, in regard to the 
tank which his firm owned and which is the only 
private one in the country, that if they had two 
tanks they could keep them both fully occupied. 
al these circumstances Lord Brassey withdrew 
is pro ‘ 

Dr. Elgar said that after his reference to the 
subject the day before it was hardly necessary for 
him to say that he fully supported Mr. Yarrow’s 
proposal. He would suggest an interview between 
the representatives of the Institution and the Ad- 
miralty authorities. Lord Brassey also stated that 
he was glad to support Mr. Yarrow’s proposal. 

Mr. Thomas, a United States naval architect, 
spoke of the Washington tank being open for public 
use. He said that the principle on which the 
a States pooh mnt acted was ater = 
public money supplied for any pur as being for 
the benefit of the pareees eobad = apse and there- 
fore that, in regard to information collected, the 
public should have access to results. He referred 
to the fact that the vessel which was to come forward 
to defend the America Cup had been tested by 
means of a model in the Washington tank, and 
having in view the fact that the Shamrock had been 
built at Messrs. Denny’s, no doubt the shape of 
that vessel had also been the result of tank experi- 
ments. 

Mr. Yarrow’s suggestion, having been proposed 
by Lord Brassey and seconded by Sir Nathaniel 
Barnaby, was carried unanimously. 


TELEGRAMS TO THE KiNG AND TO THE 
GreRMAN EMPEROR. 


At this point the President rose and said that it 
had been suggested by our German fellow-members 
and colleagues, with great good feeling, that on the 
occasion of their presence in Scotland a telegram 
should be sent to our King expressing their grati- 
fication at attending the meeting. Members of the 
Institution would naturally desire to associate them- 
selves with their Germza colleagues in this matter, 
and they would also wish to join with them in sending 
to his Majesty the German Emperor a telegram ex- 
pressing the gratification it afforded them to work in 
friendly harmony with our German colleagues, and 
the pleasure it gave to record his Majesty’s gracious 
reception to the Institution in Berlin. The follow- 
ing telegrams had therefore been drafted, and he 
begged to submit them to the meeting : 

‘The Institution of Naval Architects and their gues’ 
the German Schiffbautechnische Gesellschaft, assembl 
in summer meeting at Glasgow, desire with humble duty 
to send their respectful greetings and warm wishes for 
happiness to your Majesty. The members of both Insti- 
tutions remember with gratitude your Majesty’s honorary 
presidency as Prince of Wales of the International Con- 
gress of Naval Architects and Marine Engineers in 1897, 
and the gracious reception which her late lamented 
Majesty, Queen Victoria, gave to the Congress at 
Windsor Castle. The members assure your Majesty that 
they pepe in friendly harmony for the improve- 
ment of shipbuilding and the advancement of international 
commerce.” 

This telegram was signed by the Earl of Glasgow 
as President of the Institution of Naval Architects, 
and Professor Busley as representing the Schiff- 
bautechnische Gesellschaft, and was addressed to 
His Royal and Imperial Majesty Edward VII, 
King of Great Britain and Ireland. 

The second telegram was to the following 
effect : 

** The Institution of Naval Architects and their guests, 
the Schiffbautechnische Gesellschaft, assembled at their 
summer meeting at Glasgow, desire with humble duty to 
send their greetings and warm wishes to your 
Majesty, and at the same time to inform your Majesty 

t they are he ay 4 the most — 4 — 
monious co-operation for the improvement of shipbu 
and the advancement of international commerce. ‘The 





members of the Institution of Naval Architects recall 





with utmost gratitude the kindness they received from 
your a 4 in 1896, and also your Majesty ’s memorable 
words, ‘ Blood is thicker than water !’’ 

This telegram was signed in the same way as the 
former, and was addressed to his Imperial and 
Royal Majesty William II, German Emperor, 

ing of Prussia. 

Later on the following replies were received and 
were read out by the President at the dinner 
during the evening of the same day : 

‘*To the Earl of Glasgow,—I am commanded by the 
King to thank the Institution of Naval Architects and 
their guests, the German Schiffbautechnische Gesell- 
schaft, for their kind telegram and good wishes. It 

‘ords His Majesty much pleasure to hear that the two 
ies are wishing together so harmoniously for the 
common good.—(Signed) KNo.tys.” 

The Emperor William’s telegram was dated from 
Kiel, and was to the following effect : 

‘*'To the Earl of Glasgow, President of the Institution 
of Naval Architects, —The telegram sent by you as Presi- 
dent of the Institution of Naval Architects, and by their 
guests, go ancametlage 4 Ye Ray apy given 
me much pleasure, an ou to express em m 
warmest thanks in thelr keen wishes. The bored 
of shipbuilding and of international commerce, fit to bring 
closer together kindred nations moved by the same epirit 
of enterprise, has, as you know, all my sympathy; and I 
wish every success to the useful and noble work in which 
you are engaged.—(Signed) WitttaAm, I.R.” 


Tue TRANSVERSE STRENGTH OF SHIPs, 


A paper contributed by Mr. J. Bruhn on the 
‘Transverse Strength of Ships” was next read. 
This paper we print in full in our present issue, and 
we may therefore at once proceed to the discussion. 

Mr. B. Martell was the first speaker. He said 
that the great advantage of Mr. Bruhn’s paper con- 
sisted of the fact that it was a scientific investiga- 
tion of a complete nature, tending to practical re- 
sults, and would therefore enable shipbuilders to 
follow the investigations and arrive at more certain 
results in regard to the problem under discussion. 
The subject was one of great importance ; and, 
though the author had very considerately elimi- 
nated a great deal in the reading, as time was press- 
ing, the whole investigation would well repay the 
closest study, 

Dr. Elgar thought the author was a very bold 
man, for he had attacked one of the most difficult 
hoa thescienceof ship-designing, and he must 

ave estimated the difficulty of the subject. Trans- 
verse strength was a much morecomplicated problem 
than longitudinal strength ; and he thought, in- 
deed, it was an indeterminate problem. He had, 
however, not been able to read the author’s paper 
with sufficient care to decide whether he had 
solved the question or not. Theprinciple of least 
work leaves it necessary to make some assump- 
tion; still, he thought that principle was an advance 
and a distinct improvement on the work of the 
author's predecessors. The author had referred 
to the support given by transverse bulkheads in 
resisting stresses. The speaker agreed that the 
principal element of strength in the transverse form 
are the transverse bulkheads, so that these afforded 
not only safety nae flooding, but also added to 
the strength of the ship. He was not disposed to 
go so far, however, in this direction as the author— 
that the bulkheads would relieve the framing almost 
entirely. Though the statements put forward were 
interesting, he could not see that the actual figures 
could be entirely worked té in practice. Any 
results obtained by statical calculations in still 
water was over-ridden by the result of waves upon 
~— at sea. 

r. King referred to that part of the paper in 
which the author dealt with the bending of the 
floors. Mr. Bruhn had stated that an examination 
of the curve and the moments of the structure, 
cargo, and water pressures would show that the hori- 
zontal pressure of the water on the sides of the 
vessel is the most important factor in determining 
the magnitude of the stresses, because, although 
the pressure of the water on the bottom is some- 
what in excess of that of the weight of the structure 
and cargo, and the floors might therefore be ex- 

cted to bend inwards, the pressure on the sides 
is sufficient to completely reverse this bending 
tendency, so that the largest bending moment 
on the girder is at the centre of the floors, and 
is tending to bend the floors outwards. The 
speaker considered this matter required explana- 
tion, and referred to a a in the author’s 
paper in which it was stated that the frames may 
also be supposed to be held rigidly fixed at the 





lowest complete tier of beams, in particular when 








ENGINEERING. 





[JULY 5, IgoI. 








HEAVY TURRET LATHE AT THE GLASGOW EXHIBITION. 


CONSTRUCTED BY 


MESSRS. ALFRED HERBERT, LIMITED, ENGINEERS, 
(For Description, see Page 13.) 


COVENTRY. 




















the beams are loaded with cargo, and 
therefore tending to bend the frames in a 
direction contrary to that due to the pres- 
sure of the water. It would be an advan- 
tage, Mr. King said, if this were made 
clear in the reply. To his mind, Mr. 
Bruhn’s conclusions seemed the reverse 
to what would be expected from a practical 
point of view. The author had also stated 
that if there is a considerable curvature 
in the water lines of the vessels, then some 
support may be given to the frames, by the 
shell plating acting in the way of an arch, 
if the ends of the curved parts were rigidly 
supported. The assistance thus lent to the 
transverse strength must, however, be 
small, except in small boats with compara- 
tively thick planking or plating. This 
statement also seemed to the speaker 
to be erroneous. The principal effect of 
a paper like the present one was its -in- 
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fluence on the structures of the future, and he 
thought that Mr. Bruhn argued to wrong con- 
clusions when he said that racking strains were 
small in sailing ships because there were few bulk- 
heads. In conclusion, the speaker said that he was 
forced to the conclusion that mathematical calcula- 
tions founded on so many unknowns, which must 
remain unknown, could not be always satisfactory. 
Professor Biles said he was glad to hear a paper 
read by an old student of his own, and though 
work of this kind must be to some extent acade- 
mical, yet, unfortunately, the only way to attack the 
problem of transverse strength was academic. This 


must remain so until they could take actual ships | sjread 


out of the water and test them practically, in 
accordance with what would occur if they were 
floating amongst waves. The investigation was an 
extremely elegant one, and would be read by naval 
architects with great interest. 

Mr. Bruhn, in briefly replying to the discussion, 
said there appeared to be a slight misunderstand- 
ing in regard to what he -had attempted. He did 
not put forward his paper as a complete investiga- 
tion of the subject; but by the mathematical 
method he proposed, shipowners should be able to 
estimate the necessary scantlings required. He 
suggested & means of comparison ; and though the 
calculations were made only for still water, they 
would be applicable to ships at sea, and amongst 
waves, if the forces were known. In regard to 
what had been said as to the effects of plating, that 
could not have a very important influence on 
transverse strengths, considering how thin it was. 
He did not say that there were no racking forces in 
a sailing ship because there were no bulkheads, but 
the absence of bulkheads proved that the racking 
forces were not very great. 


Tae Visration Prosiem. 


Mr. J. H. Macalpine next read a paper entitled 
‘*A Solution of the Vibration Problem ;” this we 
shall print in full at an early date. 

The discussion on this paper was extremely brief, 
the hour for adjournment having arrived before 
the author had concluded the reading. This is to 
be regretted, as the paper was one of considerable 
interest, and the subject is of great importance at 
the present time. 

Mr. Yarrow said that he only wished to con- 
gratulate the author on his paper, and any points 
that he might wish to speak upon he would put on 
pper and hand to the secretary. 

Mr. Macfarlane Gray also spoke as to the excel- 
lence of Mr. Macalpine’s work. He had known 
the author for fifteen years, and was well acquainted 
with his labours: he could speak as to the thorough- 








ness of his investigations and the fact that he never 
skipped anything. 

The following letters on the subject of Mr. Mac- 
alpine’s paper had been addressed to the secretary, 
but owing to the lateness of the hour they were 
taken as read. 

The first letter was from Mr. F. C. Billetop, 
of Newcastle-upon-Tyne, and was as follows : 


‘*T have read Mr. Macalpine’s paper with great interest, 
the more so asI am aware of the exceptional opportunities 
he has had for, and the time he has devoted to, the study 
of the problem of the vibrations of marine engines. In 
an engine of the design proposed by Mr. Macalpine, the 
vibration, judging from the results of experiments I have 
y made in this direction, should be practically nit. 

“‘T have tested small engines, built on the same principle 
as Mr. Macalpine su ts, though differing somewhat 
in general design, and have found such engines to be quite 
steady when running at any speed up to 2000 revolutions 
per minute. 

‘ During the tests the engines were not held down by 
bolts or fixtures of any kind, and a glass filled with water 
and placed on top of the cylinders did not show the 
slightest surface tremor when running under those 
conditions. 

‘*T have already discussed the constructional and other 
practical points with Mr. Macalpine, much more fully 
and thoroughly than could well be done within the limits 
of his paper, and I am convinced that the points which 
appear at first sight to be objectionable or difficult could 
easily be met or overcome. 

‘‘T have also looked into the arrangement of such 
engines in ships of the Destroyer type, as I thought there 
might be some — = fitting twin engines of this 
type in ships of narrow beam. 2 . 

‘There seems, so far as I can see, no difficulty on this 

int, and I find that a set of engines after Mr. 

acalpine’s design can easily be fitted within the same 
engine-room space as the present types of engines 
occupy.” 

The next letter was from Mr. A. E. Seaton, 
and was as follows : 


‘IT am unable to join in the discussion of Mr. 
Macalpine’s paper. I may, however, say that the engine 


~ ——— is identical with one designed by Mr. John | &' 


er for compound engines of large size (where two low- 
pressure cylinders are desirable) in the late sixties of last 
century. I understood at the time that it was patented, 
but it may nob have been, for in 1870 OC. and W. Earle 
made a set of these with cylinders (I think) 36 in. and 
72 in. by 42in., and fitted them in the s.s, Canopus, of the 
Moss Line, Liverpool. They were not a success, and 
they were removed after only three or four years’ ser- 
vice ; having been a very costly experiment for both 
builders an owners. : 
‘*The design is radically wrong from a constructive 
point of view, inasmuch as the reaction from one pair of 
cylinders is not taken direct to the crankshaft, but prac- 
tically is borne by the ship, and at beat transmitted to 
the shaft through the ship’s bottom framing. Time would 
soon show that this defect was a bad one, however well 
the engine was bolted down. Then, too, the beams or 
weighblevers gave great trouble in the Canopus, running 
at 50 revolutions— at 112 revolutions we may pre- 





sume these troubles would be magnified. Then, too, 
although there are four engines, you have only the 
ualities of a two-crank, except the cing. Now 
do not want to throw cold water on anyone’s 
schemes, nor do I under estimate the advantage of the 
absence of vibration ; but I cannot shut my eyes to the 
price paid for this luxury, especially when it takes 
the form of a sacrifice of those principles which go to 
make a sweet-running and economic engine. We have 
yet to find out what the public will pay for non-vibration ; 
and until we do, we must be cautious of the cost of 
obtaining it. 

“‘T may add that about 1880 we removed the four 
cylinders from the engines of a Cardiff steamer of small 
size, and replaced them with the orthodox two-compound, 
the engines being of identical design with Mr. Macalpine’s 
the owners finding the consumption of fuel was so heavy, 
and the speed so poor, compared with similar ships having 
the ordinary engines.” 

A letter had also been sent by Mr. Philip Watts, 
of Elswick, in which he referred with approval to 
Mr. Macalpine’s design of engine. 

The sitting was then adjourned until the next 


day. 
Excursions To SHIPYARD AND ENGINE Works. 


Three excursions had been planned for the after- 
noon of Wednesday, the 26th. The first of these 
was to Messrs. Charles Connell and Co.’s shipbuild- 
ing yard at Whiteinch ; the second on the list was 
to Messrs. David Rowan and Sons’ engine and boiler 
works in Elliot-street, Glasgow, and the third to 
Messrs. G. and J. Weir’s engine works at Cathcart. 
A large number of members took part in each of 
these excursions, the firms conjointly giving a 
luncheon to their visitors in the Exhibition grounds. 
We have recently described at some length Messrs. 
Weir's works. The shipbuilding yard of Messrs. 
Connell and Co., and the engine and boiler works 
of Messrs. David Rowan and Sons are both excel- 
lently equipped with modern appliances. We are 
not able, however, on the present occasion to do 
justice to either of these establishments in our 
report, but hope at a future date to make fuller 
reference to them. 


Tue InstituTIoN DINNER. 


The dinner of the Institution was given in the 
Grosvenor Rooms in the Exhibition grounds, about 
300 members and guests of the Institution attend- 
ing. The Earl of Glasgow presided, and the pro- 
ceedings passed off in the most satisfactory manner 
in spite of the large number that had to be accom- 
modated within a comparatively limited space. 
The principal guest was the Lord Provost of 
Glasgow, and amongst others present were Principal 
Story, Principal of Glasgow University; Herr 
Busley, Acting President of the Schiffbautechnische 
Gesellschaft ; Lord Brassey, Dr. R. Caird, Admiral 
Sir E. Fremantle, Admiral Sir Nathaniel Bowden 
Smith, besides many of the prominent members of 
the Institution. 


STANDARDISING SHrp CALCULATIONS. 


On the third day of the meeting the morning 
sitting was devoted to the question of standardisa- 
tion. The sitting was of a brief nature, not much 
discussion being involved on this important subject. 
The first paper read on this day was a contribution 
by Professor J. H. Biles; this we shall print in 
full at an early date. The title was ‘‘ Standardis- 
ing the Results of Ship Calculations.” 

Sir Nathaniel Barnaby, who was the first speaker 

in the discussion, said that the paper was a very 
fine piece of work, which would be appreciated by 
all who were striving to bring about harmony in 
methods of recording scientific calculations. While 
countries were politically separated by diplomatic 
relations, in the world of science there should be no 
barriers; and workers in this field were being 
brought gradually to work together for the common 
ood. 
Mr. Macfarlane Gray said that when working out 
strengths for the Board of Trade at a former period 
he had adopted methods similar to those set forth 
in the paper. 

Mr. Barnaby said he was greatly interested in 
the proposals made by Professor Biles to deal with 
the wind calculations connected with the geometry 
of a ship upon a uniform plan, which would enable 
comparisons to be made between ships of widely 
different design. He had himself been in the habit 
of dealing with some of the properties of the form 
of the ship in the manner suggested, such, for 
example, as comparing the distribution of the dis- 
placement of different vessels by setting off the 
curves of areas upon base lines of equal length, and 
with equal midship ordinates; but it had not occurred 
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to him that all the usual curves could be treated in 
such a way as to make them readily comparable 
by the eye. He had rather gathered from the 
title of the paper that some — were to be 
made towards the unification of the designs of 
ships, but he was glad to find that no restric- 
tions of any sort were suggested in the matter of 
design, but that the ‘‘ standardisation” related 
only to the way of treating the calculations. He 
noticed that the units proposed were in feet and 
inches, and this rather limited their use to British 
and American naval architects; but when the 
metrical system was introduced into this country, 
as he hoped it soon would be, there would be no 
difficulty in adopting the same plan with modified 
units, and then he thought the proposals would 
prove to be of greater international value than 
would at first sight appear to be the case. 

Professor Biles, in replying to the discussion, 
referred to the use of the calculations for units of 
feet and inches and those of the metric system. 
He said that although these did not coincide, they 
could be brought near enough for one diagram to 
be put over another to form a guide. 


On Screw PROPELLERS. 

Mr. 8. W. Barnaby next read an abstract of two 
papers on ‘‘ Screw Propellers ” which he had made, 
the author being M. Drzewiecki. The endeavour 
of the author was to reduce to a common standard 
the elements of design in screw propellers. This 
paper was read in conjunction with the last taken 
at the meeting, which was a contribution by M. A. 
Hauser, a retired chief engineer in the French 
Navy, and was entitled : 


Tur Apoprion or a RationaL System or Units 
IN QuEsTIon OF Navat ConstRuctTION. 

In the discussion which followed the reading 
of these two papers, Mr. Barnaby said that 
at the meeing of the International Congress 
of Naval Architects in Paris last year, M. 
Drzewiecki read a paper upon the ‘‘ Unifica- 
tion of Propeller Design,” and had been asked 
to prepare a paper on this subject for the meet- 
ing at Glasgow. Both papers had been sent to 
the Institution of Naval Architects by the Presi- 
dent of the French Congress, with the request 
that the proposals made by the author should be 
considered. They were long papers, containing a 
good deal of mathematics, and the Council had 
decided that they should be printed in abstract 
only. They might be said to contain two proposi- 
tions, The first proposition was that there was a 
particular form of screw having a mean pitch equal 
to about 1.25 times the diameter, and having its 
pitch disposed in a particular way, which would 
give better results than any other form of screw. 
The second proposition was that this being so, it 
was desirable to use this form and no other, so that 
one drawing of a screw sufficed for all purposes, 
the only variation being in the number of blades 
and in the size and number of the propellers to suit 
different cases. As regarded the first proposition, 
the author had not alluded to Mr. Froude’s work, 
but he was doubtless aware that it did not agree 
with theresults of histankexperiments. Mr. Barnaby 
thought that there had previously existed a some- 
what widespread idea that a pitch-ratio of about 
that proposed by the author was desirable, but Mr. 
Froude had found to his own surprise that experi- 
ment showed no advantage in one pitch-ratio over 
another through a very wide range, and this allowed 
much greater latitude to the engine designer than 
would be the case if he were tied toa particular form 
of screw. The effect of a limitation to asingle model 
would be that fora given horse-power and speed the 
revolutions would be pretty definitely fixed, because 
it was well known that maximum efficiency could 
only be attained with a given pitch-ratio over a 
rather limited range of slip-ratio. A variation 
from the proper rate of revolution fora given power 
and speed could only be made in such a case 
by some sacrifice of efficiency, or by multiplying 
the number of screws used. The principal diffi- 
culty in screw design was in correctly estimating 
the speed of the wake, and the propulsive efficiency, 
and the author’s proposals gave no assistance in 
regard to these. hile, therefore, he (Mr. 
Barnaby) thought that the Institution was indebted 
to M. Drzewiecki for his attempt to simplify some 
of their calculations, and render comparisons more 
easy, he was of opinion that if the proposals 
were adopted, it would not help to overcome any 


‘on this occasion. 


and undesirable restrictions upon the freedom of 


design. 

Mr. Macfarlane Gray agreed very much with 
what Mr. Barnaby had just said, and he was in a 
better position to speak, because years ago he had 
devo much attention to working on the same 
lines. He had, however, to abandon his endeavour, 
and only a short time before, when clearing out his 
office, on his retirement, he had come across a large 
bundle of dusty papers which were inscribed with 
the legend Oy ns Dreams.” In regard to the 
Standardisation of Units, he would strongly 
impress on the inventors of new words the 
desirability of their being of a single syllable. 
They must have curt, distinct names, easily 
understood, 

Sir Nathaniel Barnaby at this point said he 
thought the question of standardisation might 
well be referred from the general meeting to the 
Council of the Institution to deal with. 

Mr. Archibald Denny, in seconding this pro- 
posal, expressed a pious wish that we might some 
day get the metric system in use, and thus save a 
deal of anxiety and trouble in making calculations. 

Professor Biles pointed out that the word 
‘* standardising ” was not always correctly applied. 
The aim should be to make things uniform ; 
what was wanted was ‘‘ unification”; and that 
might be obtained independently of dimensions. 
The proposal to make a uniform propeller struck 
him as being much the same as an endeavour to 
make a uniform ship. 

Mr. Thomas, at the request of the President, 
said the only thing that he would add to the 
discussion was that, in the United States, the desira- 
bility of standardisation was thoroughly appreciated. 
In machine parts for engines they were carrying 
out this principle more completely than before, 
having standard connecting rods, and other parts, 
through somewhat wide ranges of machinery ; the 
system was found to be of great advantage. 

The a then terminated with the usual 
votes of thanks to those who had entertained the 
members during the meeting. 


Lorp Giascow’s GARDEN Parry. 


On the afternoon of Thursday, the President gave 
a garden party at his seat at Kelburne, near Fairlie. 
This was attended by between five hundred and 
six hundred members and guests. The weather 
was all that could have been desired, and the visitors 
enjoyed in perfection the magnificent view of the 
most romantic part of the Firth of Clyde obtained 
from the grounds of Lord Glasgow’s family mansion. 
The castle was founded by an ancestor of the present 
owner about three hundred years ago, and has been 
in the possession of the family ever since. The 
foreign members especially appreciated being able 
to go over the castle and yp oes the many objects 
of interest collected during the long period of time 
that it has existed. 


Reception at GLascow UNIVERSITY. 


In the evening a reception was given at Glasgow 
University. This was well attended. 


EXcuRSION ON THE FirtH oF CLYDE. 


The last day of the meeting, Friday, June 28th, 
was devoted to a steamboat excursion on the Firth 
of Clyde, the Reception Committee being the hosts 
ne of the large passenger steam- 
ers, the Duchess of Hamilton, had been chartered, 
and about six hundred members and guests took 
rt in the cruise. The weather again was 

utifully fine, and a run down the Firth was 
made nearly to the end of the Island of Arran. 
Additional interest was given to the trip by the 
fact that the new turbine steamer, the King Edward, 
was met off Loch Ranza. The two vessels ran side 
by side for some time, when the new boat opening 
out her engines speedily left the paddle-wheel 
steamer. The latter then turned and the party 
took train from Gourock back to Glasgow. 
This brought to a conclusion a most enjoyable 
meeting of the Institution, in which all the elements 
of success appeared to be present. 





THE INSTITUTION OF ELECTRICAL 
ENGINEERS IN GERMANY. 
(Continued from page 844 of vol. lxxi.) 
THe ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. 
On Monday morning, June 24, the party started for 
Berlin. Arriving at noon, they went to the council- 


in the Luisen-str., first to witness a brief demon- 
stration of the Nernst lamp ‘by Dr. Bussmann, 
chief of the lamp department of the firm, which is 
briefly spoken of as the A.E.G. The demonstra- 
tion was illustrated by many Nernst lamps of 
high power. It is the high-power Nernst lamps 
which may have a future. The small lamp—which 
requires for starting to be preheated, if only by a 
match, or to be fitted with a short rod of porcelain, 
heated by means of a small coil, until the latter is 
cut out by an electromagnet—is not sufficiently 
convenient for our days, though it would have | 
been welcomed some decades The afternoon 
was practically devoted to the A.E.G., whose 
name headed the programme of the day, and under 
whose guidance members started on their round to— 


Tue Beruw Exectriciry Works. 


The Berlin Electricity Works, commonly known 
as the B.E.W., are not municipal, as their name 
and their former name—Town Electricity Works— 
seemed to indicate. The B.E.W. is a daughter 
company of the A.E.G., but may some day become 
the property of the municipality. The central 
station is Songs and built on a grand scale. The 
following list gives the actual or future powers : 


; Horse-Power. 
Schiffbauerdamm. Luisenstrasse 21,000 
Spandauerstrasse oes “x 14,600 
Mauerstrasse... 14,500 
Markgrafenstrasse 2,100 
Oberspree ... 54,000 
Moabit 36,000 

Total ... 142,200 


‘THE ScCHIFFBAUERDAMM-LUISENSTRASSE, BERLIN, 
Exectriciry Works. 


The works at the Schiffbauerdamm und Luisen- 
strasse adjoin the chief offices of the A.E.G. at 22, 
Schiffbauerdamm, and they extend, like the electri- 
city works, back into the Luisenstrasse. Owing to 
the intimate connection between the A.E.G. and the 
B.E.W., one may, ina certain sense, speak of 73,000 
employés of the A.E.G. The oldest part of this plant 
of the B.E.W., which has existed since 1885, is the 
Schiffbauerdamm section. There boilers and gene- 
rators lie on the same level. The Steinmiiller boilers 
feed five vertical compound engines, the three oldest 
of 1200 horse-power, built by Van den Kerchove, 
of Ghent, driving each two continuous dynamos 
constructed by Siemens and Halske, of the old 
internal pole type, samples of which can also be seen 
in their own central station at Charlottenburg. The 
outer rim is formed by the large-size commutator. 
The machines run well, and members could find 
dynamos of the same kind being made to order 
in the erecting shops of the Charlottenburg works. 
The switchboard is of antiquated construction, 
but the attendants like it quite as well as 
modern switchboards. The other two engines, 
supplied by the Gérlitz Engine Works, each of 
2000 horse - power, used to drive direct - coupled 
Oerlikon dynamos. Some years ago they were re- 
placed by triphase generators of the A.E.G., 
whose currents of 3000 volts are taken to the central 
station in the Markgrafenstrasse to be converted 
into continuous currents, as the latter works do 
not permit of the required extension. 

From this partly old plant the visitor passes 
directly into the most modern central station of the 
Luisenstrasse. 

The Berlin authorities will not permit anything 
above the boilers. The Heine water-tube boilers 
are therefore placed high up. The feeder 
mains are put in the cable basement. The 
steam .is superheated by 270 deg. Fahr. The 
engine hall proper, 50 ft. high, contains three 
vertical engines of Sulzer Brothers, each of 3000 
horse-power. Similar machines were exhibited 
at Paris, and have already been described in Enat- 
NEERING in connection with the Institution visit to 
Switzerland two years ago. They are four-cylinder 
engines, with the two low - pressure cylinders 
arranged below the other cylinders. The hand- 
wheels for the valves are on the firstgallery. Each 
of these engines drives direct from the crankshaft 
two continuous-current generators, yielding cur- 
rents of 250 (or 280 volts) at 85 revolutions. The 
drum armature has a diameter of nearly 10 ft. and 
a length of 20 in.; the field frame has a diameter of 
16 ft. and has 16 poles. The brush-holders are 
quite separate from the engine bearings, and are 
adjusted by means of adm, ar 

he current is utilised on the Berlin electric 








real difficulties, and would impose unnecessary 
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of the three dynamos are run in series, to obtain 
500 volts. The batteries for the traction main are 
regulated by hand; those for the light mains, 
automatically. A motor (for continuous-currents) 
generator serves as booster ; other motor generators 
are put in the Schiffbauerdamm central, whose 
main dynamos are not working at present. 


Tue Moasit Power CENTRAL. 


Carriages conveyed the members to the Moabit 
power central station—half an hour’s drive. Here the 
new coal hoist was, for the first time, working. A 
long iron structure, resembling an elevated railway 
of light construction, leads from the Spree, by one 
branch, to the power house, and, by another and 
longer branch, to the large coal stores in the yard. 
The coal comes from Cardiff, and the conductor of 
the party, the director of the B.E.W., Mr. Datterer, 
did not fail to point at the clouds of smoke the 
coal produced. The coal passes direct from the 
electrically-moved suspended tip-cars into bunkers 
in front of the Heine boilers. These are fed with 
unfiltered Spree water, and the steam is, in all cases, 


superheated. Economisers are also used, but not | P° 


automatic stokers. In the fine generator hall 
there are already installed three units, each of 3600 
or 4000 horse-power. A fourth unit is in course 
of erection, and nine units are altogether to be put 
down. This isremarkable, since the company iis 
only a twelve years’ lease, after which the muni- 
cipality may buy them out. The engines are 
horizontal Sulzer machines, and are fitted for the 
first time in the Berlin Electricity Works. Triphase 
currents are generated at 6000 volts. Two engines 
run in parallel. The switchboard is placed on the 
gallery. The works were opened in October last. 
So far, the coal consumption has been 2.4 lb. per 
kilowatt hour. A crane commands the power- 
house, 
CoNVERTER SuB-STATIONS. 


The party then proceeded by the same carriages 
to one of the six sub-stations. The one visited in 
the Kénigin Augustastrasse, on the way to which 
the Thiergarten was crossed, is smaller than the 
others, but was shown as most conveniently situated. 
It was certainly most interesting. The currents of 
6000 volts are led by five cables of 70 square 
millimetres section for each phase to four trans- 
formers, placed at the top of the building. They 
are provided with oil insulation and corrugated 
mantles, but, so far, not with special ventilation 
nor Oil circulation, which is to be introduced, how- 
ever. The transformers yield six-phase currents of 
650 volts, six phases being preferred to three as 
being steadier. The transformers are for 1250 or 
1100 kilowatts each. The six-phase currents go 
down to peculiar converters of a novel construction. 
The motor side has six slip-rings, the armature six 
windings, and these are connected with the six 
windings of the generator, which yields currents of 
550 volts for power and of 450 volts for light. The 
object aimed at in these converters is regulation 
of a more reliable kind than can be secured in the 
transformers. A detailed description of these con- 
verters, known in similar types in England, will be 
published shortiy. Three oF these converters are 
running—two for power, one for light. The switch- 
board on the gallery, intermediate between the 
solidly-built converters and the transformers, is set 
with electricity meters, phase indicators, projecting 
handles for the high-tension connections, and the 
ordinary instruments. In front of it are horizontal 
handwheels for starting, &c. 

The distributing cables contain a test wire, which 
would give way if anything should happen to 
the insulation of the cable, although it may 
not entirely breakdown. When this wire melts, a 
little electromagnet falls on the switchboard. The 
attendant puts it on again; if it drops again, 
something is wrong. That cable is now cut out, 
and a man is sent down the line with a tele- 
Phone in his pocket. He goes along the cable 
until he finds the fault; he then telephones 
back, using the damaged cable as line. This 
clever device is due to Mr. Schreiber, of 
the B.E.W. The arrangements down below in 
the cable basement also claim attention. Con- 


nection with the cable is made with the aid of a 
sliding truck, pushed backward by hand. When it 
has been pulled forward, the main fuse can be 
taken out by hand. These fuses for currents of 
almost 1000 kilowatts 
consist of a silver wire, 
silicate or soapstone, 


(130 ampere at 6000 volts) 
, partly buried in magnesia 
like the well-known fuses of 





Siemens and Halske. These are, however, made by 
the A.E.G. 

Current is sold for light at the rate of 0.55 shil- 
lings per kilowatt hour ; power costs 0.16. Electric 
tramways pay 0.10 shilling per kilowatt hour. 
Director Datterer estimates the joss in distribution 
from the the Moabit central over the supply mains 
at 21 per cent. at full load. The station is being 
extended. 

For the evening, a reception had been arranged in 
the hall of the Exhibition for Protection from Fire 
and Life-saving Apparatus, a long way out west. 
After the supper, at which the Director-General of 
the A. E. G., Mr. Rathenau, expressed the in- 
debtedness of the German electrician to the British 
engineer, and to which Mr. Alexander Siemens 
briefly replied, members had the pleasure of wit- 
nessing a display of the art of the famous Berlin 
tire brigade—a call for a ‘‘ medium” fire, and its 
prompt extinction. 

As long as only part of the programme has been 
exhausted, phan soda on the visit of the 
Institution to Germany would be premature. One 
int should, however, be touched upon. When, 
in 1899, the Director-General of the Allgemeine 
Elektricitits Gesellschaft invited the Institution to 
Berlin, German industry, and German electrical 
industry in particular, were enjoying a period of 
brisk prosperity. That period has passed. The 
depression, which has meanwhile set in, hardly 
showed itself at Berlin. But when the president 
of the Dresden section of the Association of German 
Electro-technical Societies, whom the Institution 
joined at Dresden on Thursday, June 27, welcomed 
the guests from England and Germany, he could 
not refrain from dwelling upon the sad fact that 
Saxon industry and some of their colleagues had 
received a hard blow. The lavish hospitality which 
the Institution had met with everywhere in Hanover 
and Berlin, notably by the two great firms, the 
Allgemeine and Messrs. Siemens and Halske, 
became somewhat embarrassing under these circum- 
stances. It was offered in too kindly a way, how- 
ever, to allow of any declining ; but members asked 
one another how they could return the kindness. 

We proceed with our report. The first day had 
been devoted to the Allgemeine Elektricitits- 
Gesellschaft, which since 1897 has alone built and 
controlled the Berlin electricity works ; and has, as 
we pointed out, had a great share in the works of 
the earlier days. The Markgrafenstrasse Central 
was, however, built by Messrs. Siemens and Halske, 
who have also been concerned in other centrals. 
Tuesday, June 25, was Siemens and Halske day. 
Members were not any more spared than on the 
day before. One could not but regret to be rushed. 
through works of such great interest. But it could 
not be helped, for there was another amazingly 
long programme ; and so it will, no doubt, continue 
till the end of the excursion. 

‘ By steamer, the party, which comprised a good 
many German electricians attached to other firms, 
proceeded down the Spree. 


Tae Caste Works oF SIEMENS AND HALSKE aT 
NoNNENDAMM. 


On the way, the members could see how anxious 
the Berlin people are to advance their shipping 
trade, which, if we study only tonnage, ranks 
second in the empire, and which is more important 
in the metropolis than the railway trade. At the 
Nonnendamm, Director von Eicken divided the 
members into groups, which were then conducted 
through the works, wa labels telling the visitors 
what could be seen in the different works, where 
conversation is hardly possible. 

The cable factory, which was opened in the summer 
of 1899, lies a little way out of town, between Char- 
lottenburg and Spandau, on a private canal, on which 
a ferry boat plies, taking two railway wagons. 
The raw materials arrive by this boat, cranes taking 
the wagons off the boat on to a rail track ; but the 
connection with the railway system on the other 
side is not complete yet. Some of the raw materials, 
rubber, &c., are so far obtained from Siemens 
Brothers. The employés live mostly in Berlin or 
Charlottenburg. e main building of five or six 
storeys rests on piles. Combustible stores are 
housed on the upper floors, in which wood has been 
used in building ; all one can hope to do in case of 
a fire is to prevent the spreading of the flames, and 
that is easier when the goods are in the upper 
storeys. The storerooms are under lock and key, 
of course, and Mr. Von Eicken has fixed little iron 
boxes to both sides of the irondoors. Each box 





contains the respective key, and is — by his 
own master key. Register clocks for the em- 
ployés, which point the exact minute when a 
man enters and leaves his shop, seem to be 
very popular in Berlin. The sanitary arrange- 
ments are excellent; it must be understood 
that men and women work in the same rooms 
together, and that the law prescribes certain rules 
which need not necessarily be well observed, how- 
ever. There are no bath-rooms, though ; but 
every employé has hiscupboard. The dining-room 
is much patronised ; a warm meal can be had for 
less than twopence. 

A real description of the works cannot be 
attempted. The large hall of the main building, 
which has stairways and lifts in each gable, is 
excellently ventilated ; so that, although hot lead 
presses, manufactured by the Grusonwerk of Mag- 
deburg, heating, drying, and impregnating stoves, 
and machines for putting on the compound, are work- 
ing not far from one another in large numbers, no 
smells are noticed. The vapours are drawn off from 
the covered-in lead presses and vessels in which the 
compound is heated, by steam coils. The hot presses 
do not work rigorously without interruption ; but 
the refilling of the chambers with liquid lead from 
above, and putting on the plungers, which exert a 
pressure of several hundred atmospheres, is so 
quick a process that the lead remains plastic, 
and the seam, where a new section begins, can 
scarcely be noticed. Some cold processes, in whose 
construction Werner von Siemens had a hand, are 
also in use. Both the A. E. G. and S. and H.—to 
use the customary abbreviations—make land and 
river cables chiefly, and only occasionally sub- 
marine cables of short lengths. Tanks of con- 
siderable depths are hence not required. The 
testing-rooms, through which the crowd could not 
be conducted, are splendidly appointed, and mis- 
understandings between the gentlemen at the in- 
struments in their closed rooms, and the attendants 
sitting over the tanks, are rendered impossible. 
Records have been kept of all cables since the 
initiation of cable manufacture. The compound 
is put on by means of a vertical revolving disc 
with distributor shutes on either side. The com- 
pound flows on the cable in a regular stream, 
diverted respectively to the right and left. 

Sulphur alone is said to be used for vulcanising. 
The rubber is put on mostly in two tapes, applied 
to both sides of the wires and then cut by machines. 
There are not many machines which force the rubber 
through a die, producing a continuous and seamless 
rubber sheath ; the latter method is not, as a rule, 
used for the best kind of wares. Gutta-percha 
is only applied in this way. The examination 
and repairing of rubber-covered wires is very 
carefully conducted. In the other rooms, all kinds 
of wire covering, braiding, stranding machines, 
&c., were seen in busy work. The thinnest cop 
wire has a diameter of 0.05 millimetre. e 
machines which cover dynamo wires are driven 
by twisted leather strap-cords, not by gutta-percha 
cords. Some silk-covering benches of Krefeld are 
probably novel. The paper rolls are cut into 
narrow strips, which are then reeled to form hori- 
zontal discs, burnished by hand with paraffin ; these 
discs are of considerable stiffness. 

The floors of the rooms are covered with asphalt. 
The brass foundry, which supplies also some other 
establishments of Messrs. Siemens and Halske with 
castings, contains four Piat-Baumann furnaces and 
four crucible furnaces. The power station forms a 
special building. Four water-tube boilers and two 
vertical steam dynamos, each of 600 horse-power, 
have been put up. The engines are of the triple- 
expansion type of G. Kuhn, of Stuttgart ; ample 
space has been left for extension. Continuous 
currents are generated at 220 volts; the power 
transmission is only over short distances, of course. 
Lighting and power currents are quite indepen- 
dent, as seems to be the general practice. A few 
words should be said concerning the small sewage 
works of the factory. It is on the Rothe system, 
and answers very well. The sewage passes into a 
well and conduit, in which it is mixed, first 
with powdered lignite — lignite briquettes are 
much used as fuel in Berlin, also in the works— 
and then with acetate or sulphate of aluminium ; 
these materials are introduced through lateral 
conduits. The mass into a well which is 
constructed like a gas-holder. The effluent is 
drawn off, a vacuum being created above it, and 
the sludge compressed in filter presses with the 





addition of lignite, finally to be burned. The 
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resulting fuel has little value. Although the day 
was sultry, no smell whatever betrayed the character 
of these neat sewage works, which are managed by 
one man, with the help of an occasional labourer 
and a few electric motors. 

Upstairs, in the main building, a kind of museum 
had been arranged, stocked with novelties of great 
interest. The electro-metallurgical department, 
over which Dr. Frélich presides, had some large 
cylindrical carbon electrodes for electric furnaces 
to show, consisting of retort-carbon bars cemented 
together. Further, there were specimens of 
nickel protoxide, which Dr. Eglé has succeeded 
in obtaining direct from New Caledonian ores, 
free of iron, by means of sulphurous acid. 
More could not be ascertained; the electro- 
metallurgical department is, of course, not open 
to the public. It is planned to reduce the nickel 
in New Caledonia to almost pure protoxide ; 
and, further, to smelt it over in Europe. Electro- 
lytic zinc direct from the ores was likewise ex- 
hibited, but it was not claimed that the process 
works satisfactorily. The other products were 
metals and alloys reduced, with the aid of calcium 
carbide, from mixtures of chlorides and oxides, 
aluminium, copper-silicon, and an alloy of copper, 
calcium, and a little silicon. The firm claims this 
process as their invention, and has applied for 
patent protection. 

Among the other exhibits were a Hughes’ type- 
writer driven by an electric motor, electric whine 
indicators and steering apparatus, used in the 
German Navy; Sellner ship-signalling lamps of 
two colours, worked on the Morse code, with vari- 
able scale ; platinum-rhodium pyrometers for tem- 
peratures between — 80 and + 1500 deg. Cent. ; 
water-meters for both large and small flows com- 
bined ; dry-cells of Hellesen, combined volt and 
ampere meters with two scales; and a telephone 
eable containing 1027 pairs of wires, the wires being 
separated at the one end for exchange connection, 
and dissolved after the manner of a genealogical 
tree at the other. 


Tue CHARLOTTENBURG WorKs OF MEssrs. 
SreEMENS AND HAtskKeE. 


After a very enjoyable lunch on board the 
steamer, the party landed at the Charlottenburg 
Works of the firm, which again have connection 
only with canals, but not with railways. There 
Dr. Zickermann and his colleagues had suc- 
cessfully taken great pains to provide a pro- 
gramme which enabled the members to learn a 


TRIPHASE ELECTRIC MOTOR FOR MINE PUMP. 
CONSTRUCTED BY THE ELEKTRICITATS ACTIEN-GESELLSHAFT, FRANKFORT-ON-MAIN. 


(For Description, see Page 12.) 
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great deal in the shortest possible time. After 
being photographed —a process repeated many 
a time, of course—the party was divided into 
groups, and each member handed a type-printed 
mphlet in which 102 objects were numbered and 
riefly described, both in English and German. 
To each characteristic machine or apparatus to be 
shown a big number had been attached, so that 
members had no occasion to trouble their guides 
with many unnecessary preliminary questions. 
Some direct questions remained, of course, un- 
answered. Everywhere members of the staff were 
ready for experimental demonstrations. We shall 
be unable to do more than mention a few items. 
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The works were once the chief factory of the firm; 
their front is in the Franklinstrasse. Some build- 
ings are old, and so is the power central, with its 
dynamos of 700 kilowatts at 220 volts, whose com- 
mutator rings encircle the armature and the whole 
machine. But good work is done in the departments 
for dynamos, transformers, apparatus, instruments, 
&c. The power transmission is more by counter- 
shafting than by single electric motors. Within 
one of the largest triphase current generators for 
850 kilowatts and volts at 83.5 revolutions and 
50 cycles, with an external diameter of 8 metres 
(26 ft.), was suspended the tiniest triphase gene- 
rator made—8 centimetres (about 3 in.) in diameter. 
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sions up to 3000 volts. The universal instruments 
mark simultaneously pressure, current intensity, 
and effect ; others indicate the tensions of the three 
phases, and testify by their perfect agreement to the 
quality of the generators. 

In one of the testing fields of the works, Dr. 
Ochlschliger short-circuited the central power 
station of the Franklinstrasse by means of a tin fuse 
of the type described. He demonstrated also the 
application of the Foucault current brake alluded to, 
which was fitted for torque determinations, and dis- 
played the horn lightning arresters, and a hand 
machine for welding by means of alternating currents 
of 1800 amperes and 4 volts. In the works, hand- 
soldering irons are employed, in which the tool is 
heated by the arc. Before describing the experi- 
ments conducted in connection with the high-speed 
railway, which the visitors could see in the works, 
we will just mention that the arc lamp department 
is well appointed. The firm supplies enclosed arcs 
when asked for, without recommending them. 


Tue Hicu-speep Evectric Ramway. 


The journey by electric tramcars from the 
Charlottenburg works to the experimental track 
of the firm at Lichterfelde, near Berlin, was not 
very impressive. A train of seven cars, several 
times crossing from one line over to another, 
on a route which is not used in ordinary service, 
cannot travel at a rapid rate. The public press 
has had a good deal to say on the high-speed mili- 
tary electric railway line Berlin-Zossen, now under 
construction, on which electric trains are to run at 
speeds of 200 or 250 kilometres, with motors fed 
from an overhead 10,000 volt triphase line. Part 
of the work, which will have no sidings whatever, 
is finished. But whether many people will care to 
travel at 150 miles per hour remains to be seen ; 
many electricians certainly declared that they 
would be satisfied with a more modest speed, and 
until the real service is opened the discussion of the 
maximum possible speed may be suspended. We 
may state, though, that the car, constructed by 
Messrs. Siemens and Halske, has no plough-edge 
ends, because it is considered that at very high 
speeds the shape of the car front will have little 
influence compared with the effect which the air 
cushion travelling with the car will exercise. The 
question of a high-speed electric railway, which has 
been creeping up again and again during the past 
fifteen years, has been taken up by the ‘‘ Studien- 
gesellschaft fiir Elektrische Schnellbahnen,” and 
two firms, the A.E.G. and Siemens and Halske, 
are each experimenting and preparing complete 
outfits. The Zossen line is to be opened this 
summer, it is said. 

The experimental track of Siemens and Halske, 
which has done duty since 1899, has a length 
of one mile. The construction of their high-tension 
trolley line has already been approved of for the 
military railway. The three wires are stretched 
above one another on the same plane on poles; a 
net of guard-wires is underneath. The line 
insulators are held by a strong vertical rod, bent 
over at its two extremities so as to form a bow, the 
chord of which is subdivided by strong spiral 
springs, so that the bells are elastically fixed. 
Against the wires three sliding bows rub laterally. 
Their bases were first arranged behind one another 
on the top of the locomotive or motor car. It has 
been found preferable to attach them all to a high 
contact pole, which, of course, swings a good deal 
when the locomotive is runniag through the short 
track, and does not permit, so far, of speeds of 
more than 60 kilometres—nearly 40 miles. The 
bows are copper or aluminium bars. At the bottom 
of the pole we notice three rings, against which 
forked brushes bear to conduct the current down 
into the transformers. Each sliding bow contains 
an insulator, the connection with the rings 
being established by special wire branches and a 
strong spiral spring. The three levers all turn to 
the same side—the whole pole turns about its ver- 
tical axis and is swung in—and horn lightning 
arresters, with double horns, i.e., each horn con- 
sisting of two wires converging to a common point, 
are placed on the other. The lowest line wire is 
about 18 ft. above the sandy soil. 

The experimental motor car is of normal 
gauge, and has a length of 4 meters (13 ft.) ; it 
rests on two axles, with a wheelbase of 2.8 meters ; 
the wheel diameter is 40 in.; and the whole 
car weighs 40 tons. The shape of the high- 
speed locomotive, which must not be confounded 
with the motor car, is that of the mining locomo- 





tive, adopted also on the London Central Electric 
Railway, the car being in the centre ; a locomotive 
for a 10,000 volt line requires, of course, a special 
complete outfit. The general plan has, in both 
cases, been to earth most carefully everything 
which is not highly insulated and placed out of 
reach, One accident happened in the early days : 
a fitter was killed on the roof of the car, where 
he had no business to be. The locomotive is 
built in iron, and provided with a compressed-air 
brake and a hand brake ; no electrical braking is in- 
tended. The central cab, in which Mr. Reichelt, the 
chief constructor of this department, and two men 
can comfortably ride, contains four levers for forward 
or backward motion, star-mesh connection, and for 
the motors and air-pump. The transformers, 
which are horizontally arranged, and the rheostats, 
driven by a chain, are placed in the sloping por- 
tions front and rear. The car is symmetrical as 
regards front and rear. Current is generated at 
10,000 volts in a rope-driven dynamo on the spot, 
and passes into the line described. From the bows 
and rings a first branch is taken down to a small 
transformer, which reduces the tension to 1000 volts 
for the air-compressor motors. A second branch 
leads to the main transformers. 

The two motors of the experimental car, each of 

30 horse-power, with a maximum output of 120 
horse-power, work at 750 volts. The Zossen loco- 
motive has two bogies, each of two axles, and four 
motors, each of 250 horse-power, able to stand a 
temporary overload of 1000 horse-power. The main 
transformer cores of the locomotive are connected 
by double yokes, and cooled by longitudinal slots, 
through which the air rushes when the car is in 
motion. These slots are lined dust and water- 
proof. The sheet-iron case which encloses the 
transformers is suspended on the car beams. The 
poaaeey windings are permanently joined in star 
ashion. The secondary terminals are led out to 
separate switches, which connect them in star 
fashion for 2000 volts, or in mesh fashion for 
1150 volts. These switches, as well as the motor 
switches, are placed in closed boxes below the car 
floor. The switchesare of the tubular or bayonette 
type, previously mentioned, and. are worked by 
compressed air, the lower part rising or falling. 
For switching-in, adivainnsd air is admitted ; cut- 
ting out is effected by means of a spring and latch 
mechanism ; the compressor is driven by a 3 horse- 
power motor. The intermediate motor switches 
are of the same type ; tubular fuses with tin strips 
are used. The triphase motors make 880 revolu- 
tions, and are constructed for 45 periods. The re- 
sistances are made of Kruppin, and are assembled 
in flat boxes fixed to the car sides beneath the 
windows. 

Mr. Reichelt permitted members to have a ride 
in the motor car, and also examination of the loco- 
motive, which was, of course, not under current 
then. When he rushed past them on his locomo- 
tive, members kept at a respectful distance. Mr. 
Ehnhart explained the arrangements of theswitches, 
&c., in the works and on the spot. 

Some of the members paid a visit to the 
Wannseebahn, near by there, on which one electric 
train is now running every day. The electric 
equipment, which is due to Messrs. Siemens and 
Halske, of this railway, and the equipments, have 
already been described in Traction AND TRANS- 
MISSION. Most members were, however, glad to 
return without delay, and to retract any grumbling 
about insufficient time for study which they might 
have uttered during the day: although Messrs. 
Siemens and Halske had once more fortified and 
detained them by a very acceptable afternoon 
**}unch,” 

We postpone our description of the high-speed 
locomanre of the Allgemeine Elektricitiits-Gesell- 
schaft. 

To add a few historical notes : the firm of Siemens 
and Halske was founded by artillery-lieutenant 
Werner Siemens and engineer J. G. Halske, who 
opened a small telegraph factory in 1847, in the 
Schoenebergerstrasse of Berlin. During the stormy 
years following the revolution of 1848, the Prussian 
Government laid underground cables, which were 
not well protected, and failed soon; Werner 
Siemens had been consulted, but his advice not 
heeded. A rupture of all relations with the 
Government ensued. In the Crimea, both the 


Russian and the British armies used Siemens 
telegraph apparatus. In 1849, William Siemens 
had ittends established business connections in 
England. 


In 1851, the Markgrafenstrasse works 











were started in Berlin. The Cagliari-Bona (Sardinia- 
Algiers) cable was supplied to Messrs, Newall and 
Co., of Gateshead, in 1857. The first dynamo 
machine was shown in 1866; the differential arc 
lamp and an electric railway were first in opera- 
tion at the Berlin Exhibition of 1879. The works 
in the Franklinstrasse at Charlottenburg, dating 
from the early eighties, were first intended as 
a cable factory and machine shops. Railway sig- 
nalling apparatus were transferred from the Mark- 
grafenstrasse to the Helmholtzstrasse, where incan- 
descence lamps have been made since 1899. This 
year new arc lamp carbon works have been opened 
at Lichtenberg, near Berlin, and new general 
administration buildings are in the course of erection 
at the Askanische Platz. In the year 1900, the 
three sister-houses, Berlin- Vienna, London, Peters- 
burg, employed 19,000 men, including 4000 officials. 
Werner von Siemens died in 1892. His brother 
Carl, and his two sons Arnold and Wilhelm, who 
joined the I. E. E. on their rounds, are on the board ; 
the directors are Messrs. Boedicker, Budde, Raps, 
Schwieger, Dihlmann, all technical men, and Dr. 
Berliner. 
(Zo be continued.) 





LAHMEYER TRIPHASE ELECTRIC MOTOR 
AND MINE PUMP. 

Tux Elektricitits Actien-Gesellschaft (W. Lahmeyer 
and Co.), of Frankfort-on-Main, in conjunction with 
the firm of Messrs, Ehrhardt and Sehmer, Schleif- 
muhle, has recently constructed a large pumping plant 
for mines. The pump is triple acting, and can raise 
from 1 to 12 cubic metres (35 to 420 cubic feet) of water 
a minute to a height of 750 ft. to 900 ft. when running 
at 214 revolutions. The plant was shown at the Paris 
Exhibition, and developed from 75 to 100 horse-power 
with currents of 500 volts and 100 periods at the 
normal speed (214 revolutions). The motor is illus- 
trated in Figs. 1 to4on pagel0. The exciting coils 
are fixed in the cast-iron casing, to the sides of which 
the bearings are attached. ‘he field ring has a 
diameter of 1.9 metres, and a width of 170 millimetres 
(6 ft. 2.7 in. by 6.7 in.). The revolving armature 
has an external diameter of 1.700 and an internal dia- 
meter of 1.500 millimetres (5 ft. 7 in. and 4 ft. 11 in.); 
it is fixed to the shaft by means of two shrunk-on 
rings. The exciting circuit comprises twenty-eight 
poles ; the coils forming these are embedded in mica- 
nite tubes; the grooves have sections of 20 by 34 
millimetres (0.8 in. by 1.3 in.), and contain each 
thirteen wires, 4.8 and 5.3 millimetres in diameter. 
The armature winding is formed by copper rods, 
placed in half-open grooves, with sections of 11.5 by 
27.5 millimetres. There are three parallel flat rods of 
3 by 9 millimetres. This winding is of the star 
pattern, and the free ends are taken to three slip- 
rings, and by brushes can be joined to the starting 
resistance, 

There is little danger of sparking from these slip 
rings. Every precaution has to be applied in the 
possible presence of explosive gases in mine work, and 
the motor has been provided with a short-circuiting, 
brush-lifting device, lest the accidental taking off of 
one of the brushes should lead to sparking. This 
device will be understood with the help of Fig. 4. 
Contact springs C,, C, have been fixed to the box B, 
which bears the slip-rings S,, 8,, 8;. The springs are 
insulated, and connected in pairs with the slip-rings 
by the parts V. There are also knife contacts 
opposite the springs C fixed to a sleeve which glides 
over aspring. These contacts M fix into the spring C 
when the sleeve is axially shifted. When this move- 
ment has been effected, the contacts M are connected 
by the ring R; this — short-circuits the rotor. 

hen the motor has n started, and all the resist- 
ance has been cut out, the axial shifting of the sleeve 
can be accomplished with the aid of the lever, which 
will be seen in Fig. 3; afterwards the brushes can simul- 
taneously be taken off with the help of another lever. 

Since any stoppage of the pumps may be of 
disastrous consequences in a mine, the greatest atten- 
tion has been paid to the design and construction of 
the motor, to make its working thoroughly reliable. 
Only the best materials—mica and micanite—have 
been used as insulation ; all parts subject to wear are 
of ample dimensions. After a 7 hours’ run at 75 horse- 
power, the temperature did not, in any part of the 
motor, rise by more than 20 deg. Cent. 

At 500 volts the idle current amounted to about 
34 amperes, and the useless energy to 3.5 kilowatts ; 
cos. ¢ is 0.8 with a load of 75 horse-power. 

The weights of the different parts of the motor 
are: 


Stator ... sai ... 2670 kilogrammes. 
Rotor ... Pas . 2345 44 
Two frames «. 1652 ¥ 
Shaft 343 ” 
Total 7010 kilogrammes (7 tons). 
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TURRET LATHES AT THE GLASGOW 
EXHIBITION. 


One of the newest things in turret lathes, to be seen 
at the Glasgow Exhibition, is a heavy one with hexa- 
gonal turret, exhibited by Messrs. Alfred Herbert, 
Limited. It will take a 34-in. bar of stock through 
the spindle, and it is capable of taking any reduction 
down to 1 in., with one cut from the full size of the bar 
up toa length of 4ft. We reproduce on page 6 both 
a photograph and lino drawings which clearly show 
the general arrangement of the machine. 

The machine has a 12-in. headstock fitted with two 
ratios of friction back-gears, so constructed that either 
may be engaged without stopping the lathe. In some 
respects the details are similar to those of the headstock 
illustrated in ENGINEERING, February 22 last, page 
252, an important point of difference being that instead 
of the single-gear drive from the cone pulley to the 
back shaft, as is there shown, this machine Be two 
pairs of gears. A movement of the second handle, seen 
at the front of the headstock, may cause either of these 
two gears to actively drive the back-shaft. The other 
handle is used to work the friction drive within the 
cone and spindle gear, as in the illustration referred to. 
It will thus be seen that the spindle may be given 
three speeds of rotation without the movement of 
either of the belts. The countershaft may have either 
of two speeds by striking the driving belt, and the 
cone has three steps; thus, the whole combination 
gives the spindle eighteen speeds in all. 

For the handling of heavy bars, two three-jaw 
chucks are fitted to the spindle, one at each end. 
The one at the driving end is the stronger of the two, 
its diameter being 18 in., whereas the one at the tail 
end is 12 in. in diameter. The fitting of the large 
chuck at the driving end makes it possible to use the 
machine for other than bar work, for many forgings 
and castings may be handled with a chuck of that 
8iz0. 

The turret is of the hollow hexagonal type, mounted 
upon a saddle which may be traversed either forwards 
or backwards by power. A quick-power traverse 
brought into action by means of friction clutches is 
introduced, in addition to the cutting speeds of 
traverse, so that the position of the saddle may rapidly 
be changed when withdrawing the tools or es 
others into working position. Screw threads of all 
pitches may be cut by means of a self-opening die- 
head, which will screw up to 34 in. Whitworth. In 
order to give the correct lead for the screw to be 
cut, leader screws are provided. This insures a degree 
of accuracy in threaded work that could not otherwise 
be obtained. The self-opening die has four chasers, 
with an attachment by which a number of cuts may, 
if necessary, be taken over the work. 

By the introduction of an interlocking arrangement 
within the apron of the saddle it is impossible to 
mesh two speeds of traverse at the same time. This 
is a point often overlooked in the design of machines, 
in which case a breakage is, sooner or later, inevitable. 
A six-sided stop-rod is bracketed to the front of the 
machine, and upon it there are the same number of 
adjustable stops. This rod rotates as the turret is 
turned to bring a fresh tool into position, a connection 
being made between the two by the aid of bevels 
beneath the turret, a splined shaft along the centre of 
the bed, and a cross-shaft with bevels enclosed within 
a casting bracketed to the right-hand end of the 
machine. The stop, which is in operative position 
upon the hexagonal rod, engages a trip at the lower 
front of the saddle apron, causing the traversing gear 
to drop out, so bringing the saddle to rest. 

The construction of the tool-holders is, of course, 
modified according to the kind of tool to be held, and 
the work to be done. Usually, however, the cutting- 
tools may be made similar to those in use on an pe 
nary lathe, in which case the tool-holders are of the 
kind shown in the illustrations. That more clearly seen 
in the perspective view has two tools—one at the front 
for forming, and another at the back for cutting off. 
The turning tool-holder has accommodation for one 
tool only ; but there is a steady at the back to prevent 
the work springing away from the tool. There are 
adjustable stops to each holder to facilitate repeating 
7 required iameters, 
_ Lhe weight of the turret, holders, and tools is con- 

siderable, and it would be difficult to rotate were it 
not for a neat device for relieving the friction, The 
movement of the locking handle to release the turret 
also raises a ball step-bearing, which lifts the turret 
slightly from its seat, leaving it so free that it may 
be rotated as easily as one upon a small machine. A 
large oil pump is fitted to the machine, together with 
arrangements for carrying the oil supply through the 
turret tools when drilling and boring. The machine 
altogether is of bold design, and does credit to its 
makers. ; 

In all engineering establishments a considerable 
amount of chucking work has to be done. The term 

‘chucking ” is in this instance used in reference to a 
branch of work which is spoken of by some as 
boring,” that is to say, the machining of circular 





holes, when the work is held in a face-plate chuck, 
fitted to either a lathe or a boring mill. 

In most shops, we find that the bulk of this work is 
done upon an ordinary lathe with fairly high centres, 
and with ordinary internal slide-rest tools. It is now 
generally recognised by works managers that if much 
of this chucking work has to be done, it is a paying 
investment to put down a special chucking machine, 
which combines the more important features of a 
high-centre lathe fitted with a substantial chuck, and 
of a turret lathe. Some of the new types of chuckin 
lathes, or, as some people call them, surfacing an 
—- lathes, now embody the main features men- 
tioned. 

A machine of this class, recently designed and made 
by Messrs. J. Lang and Sons, and now to be seen at 
the Glasgow Exhibition, is illustrated on page 7. A 
consideration of the desirable features that should be 
incorporated in such a machine as this, will show that 
the machine in question has most of them embodied. 
The machine is generally required to not only bore out 
a hole, but also to face off a portion of a casting. 
This means that the diameters of work to be turned 
may be very different ; as, for instance, in the case of a 
change wheel which has to be bored, and faced at both 
the hub and the rim at one setting. To get reasonable 
speeds of cut for both boring and facing, this means a 
quick method of changing the speed of spindle rotation. 
In the machine under consideration, this is obtained by 
friction back-gear. A reasonable number of changes in 
the speed of feed is also essential ; and in order to get 
these, Messrs. Lang introduce two sets of their 
change-gear, one with three pairs of spurwheels, and 
the other with two pairs, so that in combination they 
will give six different feeds, namely, 160, 80, 30, 20, 
10, and 4 cuts per inch. Either of them is obtainable 
by the movement of one or two handles, conveniently 
placed to the operator’s left hand. 

When machining castings, especially when surfac- 
ing, a considerable amount of transverse motion is, of 
course, necessary, according to the diameter of the 
work to be machined. For this purpose the turret 
must be mounted upon a cross-slide. Messrs. Lang 
have not only done this, but they have also fitted a 
compound rest, with automatic traverse for the sur- 
facing motion. The turret is six-sided, to receive sub- 
stantial tool-holders, which are bolted on the flats, 
and it is rotated to its various positions by hand. The 
capacity of the machine will be more readily under- 
stood by the consideration of some of its dimensions. 
The headstock is 10 in. high to its centre, and the 
bedplate is raised where it receives the headstock, so 
that it can swing a diameter of 30 in., with a clear- 
ance of about ?in. The four-jaw chuck is 24 in. in 
diameter, and well stiffened at the back. The greatest 
length of work it can accommodate is 30 in. The 
spindle is hollow, 24 in. in diameter inside and 4} in. 
outside diameter at the front journal. In its latest 
form, the ways of the bed are of the shape recently 
introduced by this firm ; and, to facilitate rapid work, 
stops are fitted for both the longitudinal and the 
cross traverse. These, however, are not to be seen on 
the perspective view, as they have been added since 
the photograph was taken. 





THREE-CYLINDER COMPOUND LOCOMO- 
TIVE FOR THE NORTH-EASTERN RAIL- 
WAY. 

WE illustrate this week by our two-page engraving, 

and further illustrations on pages 11, 14, and 15, a 

type of compound express passenger locomotive intro- 

duced on tothe North-Eastern Railway, a couple of 
years ago, by Mr. Wilson Worsdell, the locomotive 
superintendent of the line. The details of the engine 
include a number of special features patented by Mr. 

W. M. Smith, of 16, Otterburn-terrace, Jesmond, 

Newcastle-on-Tyne. The engine has a greater range 

of power than most locomotives now in service, 

and will, it is claimed, work with equally good re- 
sults a light train, a heavy train, a stopping train, or 

a fast long-distance train. The example illustrated, 

though a powerful engine, represents by no means the 

maximum size that could be built within the present 
limits of gauge. The engine is arranged so that it 
can be worked asa simple engine, as a semi-compound, 
or @ compound engine: operated as a simple engine 
the high-pressure piston is placed in equilibrium, whilst 
as a semi-compound the horse-power developed by the 

low-pressure cylinders is increased by admitting a 

certain amount of steam direct from the boiler ; as a 

compound engine the exhaust steam from the high- 

pressure cylinder is, of coure, utilised to produce useful 
work in the low-pressure cylinders. Asa simple engine, 
semi-compound, or a compound engine, the distance 
run under any of these conditions is only limited by 
the requirements of the work it has todo. Worked 
as a compound engine, which is the normal con- 
dition of operating, the engine driver has to attend 
to only the same duties as he has to perform with the 
present type of simple engine. On the opening of the 
ordinary steam regulator, steam from the boiler is 
admitted to the high-pressure cylinder steam chests ; 





but at the same time also flows through a reducing 
valve into the low-pressure steam chests at a predeter- 
mined pressure. On the first exhaust from the high- 
pressure cylinder the steam, automatically admitted 
to the low-pressure cylinders, is automatically shut off, 
the engine subsequently working with the steam sup- 
plied to the high-pressure cylinder, and exhausting into 
the low-pressure cylinders. Should it yo that the 
pressure of the exhaust steam from the high-pressure 
cylinder falls below the pressure predetermined by the 
reducing valve, this pressure is automatically kept up 
by a supply of steam from the boiler, so that the horse- 
power developed by the low: pressure cylinders is main- 
tained. At starting, it sometimes happens that the 
position of the valve for the high-pressure cylinder 
is such that both steam ports are closed to steam ; 
but since one end is in communication with the 
exhaust, the back pressure from the low-pressure 
cylinder tends to reverse the engine. In the engine 
we are dealing with this is prevented by fitting 
a non-return valve between the steam ports of 
the high-pressure cylinder and the steam chests of the 
low-pressure cylinders. Steam being thus admitted 
to both sides of the high-pressure piston, the latter is 
thrown into equilibrium until it is able to take steam 
from its own valve. In such a case the actual work of 
starting is accomplished by the low-pressure cylinders 
acting alone. 

To work the engine as a ee it is only 
necessary to compress the reducing valve spring, which 
increases the pressure in the low-pressure cylinders. 
To work the locomotive as a simple engine, it is 
only necessary to compress the same spring still 
further, thereby admitting steam to the high and low- 
pressure steam chests at equal pressure, the high- 
pressure piston working in equilibrium, The engine 
then works as a simple engine, with the two low- 
pressure cylinders only. In practice, it is not found 
to be necessary to work the engine at any time in this 
way, since when working as a semi-compound the 
power developed by the engine is in excess of its 
adhesive power; and arrangements have therefore 
been made so that in no case can steam at boiler pres- 
sure be admitted to the low-pressure cylinders. Aso 
rule, the bulk of the work is done by the engine work- 
ing as a compound, When difficulties have to be 
overcome in starting a heavy train, in drawing a 
heavy load up an incline, or in facing a stiff breeze, 
converting the engine into a semi-compound enables 
every difficulty to be overcome. The horse-power 
—. in the low-pressure cylinders is equal to 
that of most simple engines, and that developed in 
the high-pressure cylinder is therefore a clear gain. 
When the extra work, such as above-mentioned, has 
been overcome, the engine is changed back to an 
ordinary compound ; the work being done by steam 
supplied from the boiler to the high-pressure engine, 
afterwards expanding into the two low-pressure 
cylinders. 

The engine illustrated has done excellent work with 
the express trains on the Kast Coast line between 
Newcastle and Edinburgh. The distance between 
the two places is 124.5 miles. For the first nine 
miles out of Newcastle the line rises about 1 
in 200, then it undulates slightly for 26 miles ; 
and then for 4 miles it riees 1 in 170; and is then 
easy until approaching Tweedmouth, when there 
is a rise of 1 in 190 for 3 miles. From Berwick 
to Grant’s House, 16.5 miles, the gradient is 
1 in 200 up, followed by a fall of about 1 in 96 for 
about 4 miles. The line then rises and falls until the 
last mile from ——_ which is an up-grade of 1 in 
78. In running several slacks have to be made; the 
speed has to be reduced to 15 miles per hour going 
round Morpeth curve, and also at Tweedmouth, and 
to 5 miles per hour passing through Berwick, and for 
the last 4 miles outside Edinburgh. On September 
6 and 10, 1898, the 10 a.m. (Scotchman) ex London was 
worked from Newcastle to Edinburgh; the weight of 
the train behind the tender, including passengers and 
luggage, was 372 tons; or, adding the mean weight of 
the engine and tender, 86 tons, to the above, 458 tons 
in all. On each day time was yained by the engine. 
The number of pairs of wheels behind the tender was 
56; the total length of the train, yam Sag a 
and tender, being nearly 786 ft.. On September 10 it 
was blowing a gale. These trains stopped at Berwick, 
and the mean speed for the 124.5 miles was 48.35 
miles per hour, the booked speed being 47.25 miles per 
hour. On September 7, 8, and 9 corresponding trains 
were worked, the gross load of each train being about 
440 tons, and the mean speed was over 49 miles per 
hour. On the 8th, ten minutes was gained hy the 
engine on booked time. On September 22, 24, and 
26 the 1.37 a.m. train, Newcastle to Edinburgh, was 
worked. This train does not stop at Berwick. On 
the 22nd and 26th the gross weight of the train was 
approximately 350 tons, and the mean was 
53.75 miles per hour ; on the 24th the gross load was 
approximately 430 tons, and the mean speed 51,5 miles 
per hour, The latter performance is a remarkably 
good one, and required the high average of 815 horse- 





power to accomplish it. Taking the mean of fifteen 
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trips run in September, 1898, the gross weight of the 
train worked was approximately 404 tons, and the 
mean speed 50 miles per hour. On December 10, 1898, 
the 12.20 p.m. train, consisting of 17 coaches, left 
Newcastle 19 minutes late, the time being made u 
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,same month a similar loss of time was made good, 
the train in this case consisting of 20 carriages. These 
| very heavy express trains had previously been run 
| with two engines. 

Engine ‘‘ No. 1619,” which is that illustrated, 
has, as we have already stated, three cylinders. 
The high-pressure cylinder is 19 in. in diameter by 
26 in. stroke, whilst the low-pressure cylinders 
are each 20 in. in diameter by 24 in. stroke. The 


| two low-pressure cranks are placed at right angles, 


and the high-pressure cylinder crank makes an angle 
| of 1385deg. with each of the other two. This has been 
found to be the most suitable position, the blast on 
the fire being regular. The driving wheels are four- 
are 7 ft. 1 in: in diameter ; the weight 
on coupled wheels, 35.5 tons ; total weight of engine 
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in working order, 53 tons; engine and tender in 
working order, 94 tons; total heating surface, 1324 
square feet. From August 28 to December 31, 1898, 
inclusive, this engine ran 20,930 miles, and gained 
on booked time 1172 minutes. 

Coming to the special features of the engine, it will 
be seen, on referring to the longitudinal section, Fig. 1 
on our two-page engraving, and to Fig. 19 annexed, 
that there are a series of water-tubes across the upper 
portion of the firebox. The tubes are arranged in three 
groups of 21 tubes, and ready access to them for in- 
spection and cleaning is obtained through doors in the 
external firebox, as shown in Figs. 19 and 20. The 
tubes are, it will be seen, bent to a long spiral, so as 
to. give a certain amount of longitudinal elasticity, 
and thus reduce the strains arising from their expan- 
sion when hot. The tubes are merely e ed into 
place, a stiffening sheet being added to the side sheet, 
asshown. These tubes increase the heating surface 
in the firebox by nearly 30 per cent. 

As shown in the plan, Fig. 2, the three cylinders are 
all placed at the front_of the engine. The high-pres- 
sure cylinder is p!aced centrally, whilst the others are 
outside the frames. Details of this high-pressure 
cylinder and its valve are shown in Figs. 6 to 12, 
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valent slide valve of the ordinary 


i This 

also acts as a relief valve in the case of water reaching 

The segments then yield inwardly, and 

| on the water being got rid of return to their seats. 

valve, by which steam is admitted 
iler to the low-pressure cylinders, is 

_shown in position to the left of the engine in Fig. 5, 


the cylinder. 
The reducin 


| direct from the 


ui- 
ve 


| and is also shown by dotted lines in Fig. 4. As shown, 


, but is packed | come on the bars across the port. openings. Steam is it. is secured to the smoke-box casing. The construc- 
by Mr. Smith. | admitted behind the segments, so that each constitutes tion of this valve is clearly set forth in Figs. 13 to 16. 


@ second ring made in three | to pressure is, however, less than in a slide valve of the upper to the cyl 


of one complete ring of the a sort of slide valve by itself. The total area exposed | The lower side, as shown, connects to the boiler, and 


: ers by the pipe shown in 
The joints of these segments | the ordinary pattern; and Mr. Smith states that the Fig. 14. The valve spindle is, it will be seen, of large 
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diameter, and moves steam-tight in its guides. A 
by-pass from below the valve communicates with an 
auxiliary spring-loaded valve, most clearly shown in 
Fig. 138. Any steam which this spring-loaded 
valve acts on the top of the main valve spindle, and thus 
tends to close it. A small leak-off hole, best ceen in Fig. 
13, establishes a communication between the space on 
the spring side of the subsidiary valve and the space at 
the top of the main valve. In starting the engine, 
the pressure above the main valve is atmospheric, 
whilst below it is the full boiler pressure. The 
valve therefore opens, but closes again as soon as 
the pressure on the cylinder side exceeds a certain 
limit, which is dependent on the pressure of the spring 
acting on the subsidiary valve. As shown, the pres- 
sure due to this spring can be altered at will by a 
screw, which can be turned from the footplate. In 
ordinary working, the spring pressure is so adjusted 
that the main valve closes so scon as the high-pressure 
cylinder begins to exhaust. Should, however, for 
any reason, the pressure from the high-pressure 
exhaust fall below the normal, the valve will again 
open, letting in live steam from the boiler, so 
as to bring the steam in the low-pressure chests 
to the desired working standard of pressure. One 
of the non-return valves which puts on the high- 
pressure cylinder into equilibrium, should its steam 
ports chance to be both closed at starting, is shown 
in position in Fig. 5, above the left-hand low-pres- 
sure cylinder. The valve itself is shown in detail 
in Fig. 18. 

The vacuum-destroying valve for preventing grit 
being drawn into the cylinders, when the engine is 
running with steam off, is shown in detail in Fig. 17. 
It is, of course, on the exhaust passage. It consists of 
a gun-metal valve, which when open establishes a 
communication between the outer air and the exhaust 
passage. Above this valve is a small steel valve, com- 
municating with a pipe to the boiler. Normally this 
valve is closed. Should, however, there be a vacuum 
in the exhaust pipe, the air valve opens, and rising, 
strikes and lifts the steam valve above it. Steam then 
flows through this steam valve, and out through the 
conical orifice shown, where it mixes with the incoming 
air and drives it up the exhaust pipe. 





THE ‘“‘*KING EDWARD.” 

Tne vessel which we illustrate on page 18 of our 
present issue is the King Edward, which is the latest 
of the Clyde passenger steamers. As our readers are 
aware, she has been built for the purpose of trying 
the working of the Parsons’ steam-turbine machinery 
for mercantile purposes; and it may at once be said 
that, so far as can be judged by her trials and the 
running she has done up to the time of writing, she 
has quite justified the courage and enterprise of her 
owners in making this new departure. 

The King Edward is 250 ft. long and 30 ft. wide. 
Her moulded depth is 10 ft. 6 in. to the main deck, 
and 17 ft. 9 in. to the promenade deck. In general 
arrangement for passenger accommodation she is 
similar to the Duchess of Hamilton, a favourite Clyde 

ddle-wheel steamer. Her builders are Messrs. 

Jilliam Denny and Brothers, of Dumbarton, and she 
has been constructed to the order of Captain John 
Williamson, of Glasgow, who represents the syndicate 
which own her. The propelling machinery consists 
of three Parsons’ steam turbines working compound. 
These are placed side by side. In ordinary working, 
and when going ahead, steam is admitted from the 
boilers to the high-pressure turbine, where it is 
expanded fivefold. From thence it passes to the two 
low-pressure or wing turbines placed one on each side, 
where it is expanded 25-fold, and then passes to the 
condensers. The total ratio of expansion is therefore 
no less thon 125-fold. Each turbine has its own shaft- 
ing ; and on each of the wing shafts there are two 
propellers, while the centre one carries only a single 
screw. When poe ae alongside a pier or mancwuvring 
in crowded waters the wing motors alone are used, 
steam being admitted directly into them by suitable 
valves. The high-pressure turbine is then shut off, the 
steam-admission valve being closed, whilst connection 
between it and the low-pressure turbines is also shut 
off by an automatic arrangement. There are special 
turbines placed inside the exhaust ends of the low- 
pressure turbines for going astern) with the wing 
screws. The whole of the manceuvring, excepting, of 
course, by the rudder, is effected by the manipulation 
of valves in a very simple manner. The feed-pumping 
engines are worked separately, as are the circulating 
pumps and fans for forced draught. The main air 
pumps are worked by means of worm gearing from 
the wivg shafts; but there are auxiliary air pumps, 
actuated by the circulating-pump engines, for clearing 
the condensers of water when the main engines are 
not in operation. There is 8 feed heater which uses 
the exhaust steam, or steam taken from an inter- 
mediate point in the turbines if necessary. There is 
also a filter to clear the steam of grease. Other 
machinery usual on vessels of this class is fitted. The 
boiler is of the usual return-tube type, being double- 








ended, and having four furnaces each end. It is 
placed in a closed stokehold. 

The trial of the King Edward was made on Wednes- 
day, June 26, on the Firth of Clyde, and on a mean of 
runs over the Skelmorlie mile, a speed of 20.48 knots 
was registered. The weather was fair, there being but 
little wind. The mean revolutions were 740 per 
minute, the steam at the boilers was 150 lb. to the 
equare inch, and the vacuum 264in. The air pres- 
sure in the stokehold was equal to lin. of water. 
The indicated horse-power was estimated at 3500, 
there being, of course, no means of taking indicator 
diagrams with this type of motor. 

he coal consumption has not yet been precisely 
ascertained, but it is said to be 
tory so far as can be judged. Captain Williamson 
at apy rate has no miegiving on this score, and 
anticipates from what he has seen that the King 
Edward will burn less coal than other vessels of her 
class, of which he has wide experience. The high 
speed attained on this trial is, no doubt, largely due 
to the fine shape of the vessel, the lines being tapered 
off very much both at bow and stern. The model has 
been subjected to a large number of trials in the 
Dambarton experimental tank, and the result has 
been a very beautiful under-water shape. ‘This keen 
bow and easy delivery are made possible by the light- 
ness of the Parsons’ turbine engines. The weight of 
the motors, condensers, with water in them, steam 
pipes, auxiliaries connected with the propelling ma- 
chinery, shafting, propellers, &c., is 66 tons. This, 
we believe, is considered to be about half the weight 
per indicated horse-power developed of the average of 
the propelling machinery of paddle-boats of a similar 
type. ‘There is also a gain in the hull construction 
due to the absence of paddle-boxes and sponsons. 

Another advantage resulting from the use of the 
turbine machinery is the additional passenger accom- 
modation that can be provided. This is due to the 
lowness of the form, enabling the engines to be placed 
under the main deck. The opening tor the machinery 
space is small in the King Edward, and the actual 
length occupied is two frames less than it would be 
were ordinary engines used. The passenger certificate 
for this vessel is for just over two persons inside the 
Cumbraes. She has been built, however, for a No. 2 
certificate, which will enable her to coast or to cross 
the Channel. 

Still another pees. due to the adoption of this 
machinery is the noiselessness with which it runs. 
So far as the turbines themselves are concerned, it is 
not possible to tell whether they are running or not 
by placing one’s hand on them. There is, however, a 
very slight vibration that can be felt right astern, and 
this is due to the propellers. Whether this can be 
eliminated or not remains to be seen, but certainly no 
vibration is set up by the main engines themselves. 
At the bow end motion is similar to that of a fast- 
sailing yacht ; and it might have been better had the 
main saloon been placed forward instead of aft. 

It had been expected that the vessel would be very 
difficult to bring alongside a wharf, and, judging by 
experience with torpedo-boat destroyers, the predic- 
tion was not unwarranted. This must always be more 
or less the case with lightly-built vessels having small 
rise of floor, little lateral resistance, and somewhat 
high superstructure. The fine lines of the King 
Edward, with her long bow and lean quarters, how- 
ever, give a good deal of approximately vertical sur- 
face at the ends, and this probably accounts for the 
ease with which she took Rothsay pier on her first 
run on her regular route, made for experimental pur- 

s, on this day last week. It is true the day was 
avourable, there being very little wind, but Rothsay 
pier is a very difficult one to take, lying right in the 
bight of a very narrow bay. Moreover, there were 
several yachts anchored off which hampered the pilot 
a good deal. In regard to the fine shape of the boat, 
it may be pointed out that the low centre of gravity 
of the turbine machinery gives good stability without 
the necessity for a hard bilge or long floor; in fact, 
this type of machinery lends itself readily to a form 
of hull conducive to high speed. 

If only for her novelty, the King Edward will un- 
doubtedly attract a large passenger traffic during the 
present season. She was announced some months ago 
to commence running on July 1, and her builders 
have been punctual to an hour. Her daily route lies 
over the most romantic scenery on the Clyde estuary, 
from Fairlie, past Arran, and down to Campeltown 
on the peninsula of Cantyre. At the latter town a 
stay of 24 hours will be made in order to give pas- 
sengers time to drive over to Machrihanish aig from 
which the visitor can look across the Atlantic with no 
land between him and the continent of America, The 
whole trip from Glasgow out and back, including the 
railway journey to Fairlie, will occupy about 9 hours. 
The steamer is by far the fastest of her class, exceed- 
ing in speed most of her competitors by one to two 

ots. 





Canapa.—The population of Canada is returned at 
5,551,036, 


quite satisfac- 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
very flat on Thursday forenoon, when some 8000 tons of 
jig metal were sold. Scotch iron lost 2d. per ton, and 
leveland 14d. per ton. Cumberland hematite iron was 
unchanged at 57s. 3d. per ton cash, with buyers over. In 
the afternoon from 3000 to 4000 tons were dealt in, and 
prices were flat, especially for Scotch iron, which closed 
74d. per ton downon the day. At the close of the market 
the settlement prices were: Scotch, 52s. 04d.; Cleve- 
land, 43s. 84d.; hematite iron, 57s. 14d. per ton. At 
the forenoon session of the pig-iron market 8000 tons 
were dealt in. Scotch was — flat, the cash price being 
lowered 1}d. per ton. Cleveland, however, rose an equal 
amount. In the afternoon buyers were offering 523. 14d. 
r ton for Scotch, and sellers asked 1d. per ton more. 
usiness was done in Cleveland iron at 40s. per ton, and 
sellers were asking 57s. 3d. per ton for Cumberland hema- 
tite iron, The settlement prices were: 5ls. 104d., 
43s, 9d., and 563. 104d. per ton. The market was 
uiet in the forenoon on Monday, only 3000 or 
4 tons changing hands. Scotch iron was not dealt 
in, and it was quoted just the turn easier at 523. 1d. 
per ton cash buyers. Cleveland, to which dealing 
was mainly confined, was firm, leaving off 44d. per 
ton up at 44s, 44d. cash buyers. Cumberland hematite 
iron was dealt in at 14d. per ton up to 57s. 3d. one 
month. In the afternoon between 5000 and 6000 tons 
were dealt in, the market closing firm, especially for 
Cleveland, which finished 1ld. per ton up on the day at 
443, 11d. cash buyers. Hematite iron was not dealt in, 
and the closing settlement prices were: 523. 14d., 
44s, 44d., 57s. 14d. per ton. Some 5000 tons were dealt 
in at the forenoon market on Tuesday, and prices were 
easier than on Monday, Scotch declining 14d. and Cleve- 
land 3d. per ton. In the afternoon some 7000 tons were 
dealt in, including a line of 5000 tons of Cleveland iron. 
On the day Scotch closed 34d. per ton down, and Cleve- 
land 3d., and hematite iron 4d. ton down. The set- 
tlement prices were : 523. 1}d., 44s. 9d., and 57s. 14d. per 
ton. On the pig-iron warrant market this forenoon — 
2500 tons were dealt in, and prices were weak, Scotc 
losing 84d. per ton and Cleveland 1d. In the afternoon 
some 4000 tons changed hands, and prices were still easier. 
Scotch finished 104d. per ton down on the day, and Cleve- 
land and hematite iron both finished 24d. per ton down on 
the day. The settlement prices were: 51s. 3d., 44s. 74d., 
and 57s. per ton. The following are the prices quoted 
for makers’ No, 1 iron : vie 663. per ton ; Gartsherrie 
and Langloan, 66s. 6d. ; Calder, 67s. 6d.; Summerlee, 
70s.; Coltness, 73s.—all the foregoing shipped at Glasgow; 
Glengarnock — at Ardrossan), 65s. 6d. ; Shotts 
(shipped at Leith), 70s.; Carron (shipped at Grange- 
mouth), 67s. per ton. There has been another week 
of extreme dullness. The sales to consumers here, 
and on the Continent, became increasingly difficult. 
Old contracts are fast running out, and shipments every- 
where are decreasing in a marked degree. Stocks of pig 
iron, more especially in Middlesbrough, are again begin- 
ning to show heavy increases. American advices are 
once more somewhat contradictory, but no real weakness 
is = apparent there. The stocks of pig-iron warrants 
in Messrs. Connal and Co.’s public warrant stores s 
at 59,701 tons yesterday, as compared with 59,751 tons 
9 week, thus showing a decrease for the week of 
tons. 


Finished Iron and Steel—There are but few fresh de- 
velopments to note in the finished iron and steel trades. 
The slightly better tone recorded recently in respect of 
the finished branch of the trade seems to be fairly well 
maintained. The shipbuilding industry continues to be 
well employed, and some orders of importance have lately 
been booked ; but manufacturers of finished iron and 
steel are by no means pleased with their position just 
now, the steel-plate makers in particular being ve 
badly off for orders. One works is actually sto ‘ 
and further stoppages are anticipated if matters do not 
improve. The placing of so much new shipbuilding 
tonnage may, however, result in the giving out of 
specifications more freel. been the case of 
late. A number of Scotch iron and steel makers intend 
to send a — of representatives to the United 
States next September, to study the working conditions 
there, with a view to the better meeting of American 
competition in neutral markets. A deputation of repre- 
sentatives of masters and men left Glasgow for the North 
of England on Monday, for the purpose of inquiring into 
the wages and working conditions, with a possible view 
to a trade understanding not to encroach on each other’s 
territory. 

Clyde Shipbuilding Trade: Launches During June.— 
This branch of trade is on the improving line, there 
having been launched last month 24 vessels, of a total of 
44,909 tons. Of the 24 vessels, 18 were screw steamers, and 
the rest were one paddle-boat, two dredgers, fishing 
vessels, a tug, a steam yacht, a lightshi c. Most of 
the vessels in the launches were for the el and the 
Mersey, but the Clyde and various foreign countries 

ive registry to a number. The following are a 
~ of — —_ on during the month of 

une. e Kumano & passenger and cargo 
screw steamer, built and engined for the Nippon 
fey Ba me Ke Tokio, pons Banc agg Shipbuilding 
an neering Company ; the & screw steamer 
of 5200 tons, built by Means. Denny and Brothers, Dum- 
barton, for the British India Steam gh gr Company, 
Limited ; the Inkum, a screw steamer of 4800 tons, built 


and engined by Messrs. Stephen and Sons, Limited, 
Linthouse, for Messrs. J. H. Welsford and Company, 
Liver; ; the Hermiston, a screw steamer of 4500 tons, 


built for Messrs. M‘Laren and M‘Laren, Glasgow, by 
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Messrs. Robert Duncan and Co., Limited, Port Glas- 
gow; the Planet Neptune, 4339 tons, built by Messrs. 
Napier and Miller, Yoker, for the Leyland Ship- 
ping Company, Limited, Liverpool ; Archduca Ste- 
fano, 3580 tons, built for an Austrian firm by Messrs. 
Russell and Co., Port Glasgow; the Zafiro, screw pas- 
senger and cargo steamer of 3000 tons, built by Messrs. 
D. J. Danlop and Co., Port Glasgow, for the China and 
Manila Steamship Company, of Hong Fong. The two 
dredgers were both built by Messrs. Wm. Simons and 
Co., Renfrew, one for the port of Riga and the other for 
the Russian Government. 


New Contracts.—The contracts i gt as having 
been closed during the past month are put down 
at 80,000 tons. A number of these have been men- 
tioned in former ‘‘ Notes,” but it may bo mentioned 
that Messrs. D. J. Dunlop and Co. have contrac 
with the Hamburg owners for an oil-carrying steamer 
of 8000 tons; and that a four-masted sailing barque 
is to be built for Messrs. George Duncan and 
Co., London, by Messrs. John Reid and Co., Limited, 
Whiteinch.—The Clyde Shipbuilding and Engineering 
Company, of Port Glasgow, have booked two steamers, 
each of 3000 tons deadweight, for Messrs. Elder, Demp- 
ster, and Co., Liverpool; and they have also received 
an order from Mr. Robert Macandrew, London, to build 
a steamer of 2700 tons. All these three vessels will be 
engined by the builders, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Changes in Messrs. Charles Cammell and Co., Limited. 
—Recently important changes have been made in the 
personnel of the directorate of the above gg Lord 
Wharncliffe has accepted a seat on the board. Sir Alex- 
ander Wilson has relinquished his position as managing 
director in consequence of the effects of an accident he 
sustained in April last, but he will continue to be an 
active chairman, and devote a large portion of his time to 
the conduct of the company’s affairs. Mr. Long- 
den, who provisionally retains the office of secretary, has 
been appointed a managing director, and Mr. F. C. Fair- 
holme 4 been promoted to a similar position. Mr. Fair- 
holme, who joined the company in January of last year, 
is an engineer, and his functions will chiefly lie with the 
general control and direction of the works, Mr. Longden 
entered the service of the company in January, 1867. He 
was appointed assistant secretary in June, 1884, and, upon 
the death of Mr. J. S. Robinson, became cecretary in 
August, 1891. 


Sheffield Corporation Works Department.—Last week 
the newly-formed works construction committee appointed 
Mr. Frederick Willie Brock, of Bristol, as manager over 
the department, the salary being 350/. a year. There 
were originally 215 applicants for the post, and — 
candidates were selected to attend the committee. r 
Brock has held the position of clerk of works to the 
Bristol Board of Guardians since last year, having pre- 
viously been a builder’s manager at Eastbourne, and 
having held various similar appointments in other parts 
of the country. 


Iron and Steel.—At a large number of iron and steel 
works little business is being done this week, as attention 
is being given to stocktaking. No work is acy sent in 
to the mills and forges, and these are taking the opps 
tunity to carry out repairs and_ replenishments. The 
outlook in the crucible steel trade is not encouraging. 
Material, such as rail ends, old tyres, spring scrap, and 
so forth, is stiffening in price; while, on the other hand, 
the tendency of the finished material is to decline. The 
demand for crucible steel is only quiet, and there is not 
the same pressure of orders for open-hearth steel. Firms 
who have Government contracts on hand for spades, 
shovels, picks, large hammers, and other mining and 
excavating tools are well employed, but the general trade 
is quiet. In the file trade there is a well-sustained 
demand for small files, but there has been a most marked 
falling off in orders for the larger files, such as are used 
In engineering shops and ag Sy There is a good 
demand for light-edged tools, but for heavy engineers’ 
tools there is much less doing. 


South Yorkshire Coal Trade. —The railway contracts 
are still unsettled. The Steam Coalowners’ Association 
met in Sheffield on Monday, but their decision was not 
announced. Some coalowners hold the opinion that the 
position of steam coal is stronger now than three 
months ago, ard they feel justified in declining to 
now renew contracts at the same figure. The differ- 
ence dividing the owners and railway companies has 
been reduced to a matter of pence, and it is 
probable that the contracts will be settled by splitting 
the difference. There is a fair average trade being done 
with the Humber ports, and 10s. is the general figure for 
contracts now being placed. In house coal there is little 
doing, and stocks in wagons can be obtained on easier 
terms than the quotations. An increase of 1s. per ton is 
being secured for forward deliveries of blast-furnace coke 
and for steel melting qualities delivered in Sheffield—26s. 
per ton is being paid. 





NOTES FROM CLEVELAND. AND THE 
Ni _— COUNTIES. 
IDDLESBROUGH, Wednesday. 
Pi Roman ny Mee 
cheerful in tone than it has been for sean tens aio "The 


amount of business done was not but after . 
nant state of affairs recently pi names it ae rho = 
to notice adisposition, both on the part of buyersand sellers, 
toenterintocontracts. Quotations for Cleveland pig-iron 





had a decided upward tendency, and prospects for the 
future were regarded as fairly satisfactory. Producers 
were unders' to have pretty — order-books, and 
several rather large inquiries both on home and forei 
account were reported. Merchants sold No. 3 Fave 
Cleveland pig-iron at 44s. 6d. for prompt f.o.b. delivery, 
and that price was generally named, though some of the 
makers asked 44s. 9d. and even 45s. No. 1 was 46s.; 
grey forge, 43s.; and mottled, 423. 6d. East Coast hema- 
tite pig was in good request, and Nos. 1, 2, and 3 were 
firm at 55s. 6d. for early delivery. Rubio ore was quieter 
at 15s. ex-ship Tees. To-day there was practically no 
change in the market. 


Manufactured Iron and Steel.—A fairly f pres account 
can be given of the manufactured iron and steel indus- 
tries. Works generally are well employed, and quota- 
tions are firm. Inclination is shown to advance rates 
for some descriptions. Shipbuilding material has an 
upward tendency, and rails are very strong. The latter 
are said to be in very good demand. Common iron 

are 62. 5s. ; best bars, 62. 15s. ; iron ship-plates, 67. 12s. 6d.; 
iron ship angles, 5/. 17s. 6d. ; steel ship-plates, 67. ; and 
steel ship angles, 5/. 15s.—all less the customary 24 per 
cent. discount f.o.b. Heavy sections of steel rails are 
52. 10s. net cash at works. 


Iron and Steel Shipments.—The shipments of iron and 
steel from the Tees during the month of June were any- 
thing but satisfactory, showing as they doa large decrease 
compared with the corresponding month a year ago, and 
a still heavier falling off when pesreecied | with June, 
1899. For the month just ended the total shipments of pig 
iron were only 71,229 tons, against 87,713 tons for thesame 
time a year ago, and 124,617 tons during J une, 1899. Manu- 
factured iron to 14,858 inst 14,935 tons 
in June last year, and 16,530 tons during the correspond- 
ing period in 1899; and steel shipments amounted to 
12,737 tons, against 8629 tons in June, 1900, and —— 
tons for the same month of 1897. Scotland was the best 
customer for pig iron last month, taking 24,845 tons, 
Germany came next with 14,213 tons, and Holland third 
with 8258 tons. India took the most manufactured iron 
—4660 tons ; and the largest quantity of steel—2467 tons 
—was sent to Russia. 


Head, Wrightson, and Co., Limited.—Alderman C. A. 
Head, in moving the adoption of the wepoes at the eleventh 
annual general meeting of Head, Wrightson, and Co. 
Limited, ironfounders and_bridgebuilders, expressed 
pleasure that they were able to recommend for the 
third year a dividend of 7 per cent, and add 5000/. 
to the reserve fund for capital expenditure, mak- 
ing the revenue accounts for that and general pur- 
poses 43,0007. He referred to the additional capital 
raised last year by the issue of 105,000/. six per 
cent. preference shares, which amount was largely 
over subscribed, enabling the directors to complete pay- 
ment of the purchase money for the Stockton a 
Works, and the purchase of special machinery. The 
work in progress continued to be large, although not 
quite equal to the amount of last year, due in some 
measure to the decrease in values owing to the heavy 
fall in cost of material. He referred to the decision 
of the directors to enter into contracts for adopt- 
ing electric power at the Teesdale Iron Works, and 
said they hoped to have it in full operation before the 
nextgeneral meeting. Sir Thomas Wrightson, Bart., M.P., 
seconded, and said that from the application of electricity 
asa driving power they anticipated reducing very con- 
siderably the quantity of coal required. The — was 

opted, and Alderman W. Anderson and Mr. T. G. 
Wrighteon were re-elected directors of the company. 

Coal and Coke.—Coal prices are rather easy in conse- 
quence of the larger supply. Coke steady, medium blast- 
furnace kinds being 15s. 3d. delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal for July shipment 
has been prez good, and quotations have been well 
maintained. The market for small steam coal has also 
shown strength, and prices have, if anything, exhibited 
an upward tendency. The best steam has made 
20s, 6d. to 21s. per ton, while secondary qualities have 
brought 18s. to 19s. 6d. per ton. Household coal has 
shown scarcely any change. No. 3 Rhondda large has 
made 16s. 6d. to 16s. 9d. per ton. Quotations for coke 
have also remained without alteration ; foundry qualities 
have made 193. to 20s. per ton, and furnace ditto 17s. to 
18s. per ton, As re 8 iron ore, Rubio has been quoted 
at 14s, 6d. per ton, and Tafna at 15s. 6d. per ton. 


The Swansea Valley.—The steel trade has shown a 
somewhat improved tone. ‘The smelting furnaces have 
also made large outputs. The demand for Graigola coal 
from tinplate manufacturers has been ually increas- 
ing. Most collieries are well employed, but one or two 
are idle, 

_ Wages in Wales.—A meeting of the joint committee of 

iron and steel workers, mechanics, and others under the 

sliding scale for South Wales and Monmouthshire, was 

held at Cardiff on Friday, to receive the auditors’ report 

for the three months ending May 31, 1901. The result 

bn _ wages will be reduced 104 per cent., as from 
uly 1. 

Coal for the Manwuvres. —The Lords of the Admiralty 
have placed orders at Cardiff for the supply of 50,000 tons 
of steam coal, to be used in connection with the ap - 
ing naval manceuvres. The orders have been divided 
between about twenty collieries, and the quality ranges 
from Monmouthshire to best Cardiff. The lowest 





_— is 183. 6d. per ton, and the highest 20s. per ton, 
ree on board net. The order is not so pan as had been 
expected ; but the Lords of the Admiralty retain the 


right to call for further supplies on the same terms and 
conditions. 

Tredegar Iron and Coal Company, Limited. —The 
balance to the credit of profit and loss for the year end- 
ing March, 1901, is 124,828/., and the directors recom- 
mend a dividend on the A and B shares at the rate of 
74 per cent. per annum, carrying forward 9232/. The 
directors state that at the — time coal prices are 
higher and firm, and that company has a consider- 
able amount booked forward at prices which will form a 
good a gaaangereen for the current year’s operations. The 

was stopped in November, 1900, when the manu- 
facture of merchant iron unremunerative ; and 
the furnaces which to be blown out in January, 1901, 
for re-lining, have nob been re-started. The li ht rail 
mill continues to work with fairly satisfactory results. 


The Septic Tank System.—A meeting of shareholders 
in the Septic Tank g Ssoomy: Limited, was held at the 
New London Hotel eter, on Saturday, to consider a 
gs: increase of the capital of the company to 80,000/. 
by the creation of 20,000 new shares of 1/. each. The 
increase was approved. 


_ Stroud Electric Railway.—On Tuesday evening a meet- 
ing: convened by the Stroud Traders’ Association, was 
held at the Tamsvune Hall, to consider a proposal made 
by Mr. Neviss, of Cheltenham, for the construction of an 

ectric railway to connect Stroud with Nailsworth, Chal- 
ford, Stonehouse, and Painswick. Mr. C. Lambert pre- 
sided.. Mr. Upjohn, solicitor, having explained the 
details of the scheme, the meeting unanimously recom- 
mended the proposal to the favourable consideration of 
the local governing bodies. 





PrRsonaL.—On the occasion of his retirement after 
thirteen years’ service as the managing director of the 
Weardale Steel, Coal and Coke Company, Mr. H. W. 
Hollis has been presented with an illuminated address as 
= mark of the esteem in which he has been held by the 
staff of the company. Mr. G. H. Wraith has been 


appointed general manager of the company in the place 
of Mr. Hollis. The latter gentleman will retain his 
present directorships. 





Tuer BELLEVILLE v. CYLINDRICAL BoreR.—The follow- 
ing shows at a glance the comparative results of the trials 
of the Belleville boilered cruiser Hyacinth and the sister 
ship Minerva fitted with cylindrical boilers. The figures, 
too, have the merit of being accurate, The 8000 indicated 
horse-power trial of the Minerva was thefull-powerrun, and 
must be com with the 10,000 indicated horse-power 
trial of the Hyacinth, which was the full-power run. On 
this run the water used per hour per indicated horse-power 
was about 1 1b. less in the Hyacinth, the evaporation was 
.71b. greater per pound of coal consumed, while the con- 
sumption was .3 }b. per horse-power hour less. 

















| Actual 
| Indicated Evaporation Lenn ahaa Coal used 
aa | Horse- cf Water Hour mee per Hour 
| Power. per Pound | “yy es per L.H.-P. 
| of Coal, paced 
S WEN Peay 1b, 1b. 
Hyacinth 2000 9.7 19.4 2 
Minerva 2000 8.7 19,14 2.2 
Hyacinth ..| 5000 95 | 17.48 1.84 
Minerva 5000 8.9 15,48 1.74 
Hyacinth 8000 10 ay eT 
Minerva 8009 8.1 19.44 | 2.4 
Hyacinth 10,009 | 8.38 18.48 | 2.1 














INCORPORATED ASSOCIATION OF MUNICIPAL AND 
County Enaingrers.—This association held their annuai 
conference at Leicester last week, beginning on Thurs- 
day, June 27. The president this year is Mr. E. G. 
Mawbey, the borough engineer of Leicester. On the 
firsts day of the meeting he delivered his presidential 
address, which was largely occupied with a reference to 
the municipal works in that town, after which Mr. W. 
Howard Smith read a paper on permanent way for electric 
tramways, in which he contended very ——- for 

ater attention being paid to the section of rail adopted 
or electric tramways. The next paper on the list was 
by Mr. Edward Manville, on the methods of safety for 
the overhead electric trolley system which the Leicester 
Corporation are about to oe. Mr. Manville advocated 
double installation of the trolley wire throughout, and for 
the trolley arm being ok ones to carry the head free 
of the cars, so that should it be dropped it would cer- 
tainly fall clear of the passengers: while all the metallic 
parts of the car, including the poly standard itself, 
should be thoroughly earthed. Mr. W. R. Worby Beau- 
mont read a paper on the wear of roads by horse haul- 
age and motor traffic, and Mr. T. H. Yabbecom, 
of Bristol, dealt with the subject of purification of 
sewage by Stewart’s improved filter. r J. W. 
B 34 City Engineer of Westminster, read a paper 
on “Rifle Ranges and their Public Supervision.” 
He calculated that the provision of a range would not in- 
volve a rate of more than one-sixth of a penny per pound 
in towns of average size, the stand of arms being provided 
by Government free, with free ammunition on 

ternoons and bank holidays. The would be 200 
or 300 yards and screened in, and thus a citizen might at 
least learn to have perfect control of his rifle. Morris 
ranges were ted as an alternative. Public autho- 
rities have already provided ranges at Boston, cea ig 
Doncaster, Norwich, Nottingham, and Great Yarmouth. 





Daring the meeting there were, as us several social 


functions and visits to public works in the neighbourhood. 
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THE NAVAL ARCHITECTS AND THE 
NAVY. 

THE summer meeting of the Institution of Naval 
Architects, held last week in Glasgow—the report of 
the proceedings is concluded in our present issue— 
is memorable in more respects than one. In the first 
place it was, we believe, the most largely-attended 
meeting the Institution has ever held, over eight 
hundred members and guests having been present. 
This may be taken as a pretty sure indication that 
the society, which represents what is, in many re- 
spects, our most important industry, continues to 
flourish. Just how much the Navy, and with it 
the supremacy of this country in shipbuilding and 
marine engineering, owes to the Institution, it is, 
of course, impossible to say ; but there can be no 
doubt that marine science would not hold the high 
position it does were it not for the assistance it 
has received from the Institution of Naval Archi- 
tects. For twenty-two years past it has com- 
manded the services of a secretary of exceptional 
ability, whose genius for organisation has now 
been recognised by the high officers of the State, 
who have therefore offered to him the position of 
head of an important Government department in 
Ireland. It may be thought that the Naval Archi- 
tect’s loss is the country’s gain ; but—remember- 
ing the influence the great technical institutions 
have upon the industries they represent, and also 
how largely the success of these institutions is 
dependent on their chief permanent officials, the 
secretaries —it may be a question whether the 
community at large would not profit more were 
the most able of these officials to remain in their 
original positions. It may be remembered that 
this is the second occasion upon which the Insti- 
tution of Naval Architects has proved a recruit- 
ing ground for the Government. Its first secre- 
tary, and to a large extent its founder, was Mr, 
E. J. Reed, now Sir Edward Reed. He was 
selected by the Board of Admiralty of the day to 
become the First Director of Naval Construction, 
and found the modern school of scientific naval 
architecture at Whitehall. It might almost 
have been anticipated that, as Mr. Holmes was to 
be absorbed in the Government service, he would, 
like his predecessor, have gone to the Admiralty, 
where his wide knowledge of all things connected 
with shipping could not fail to prove useful. But 
there was no post vacant at Whitehall, and he has 
accordingly been translated to an engineering ap- 
pointment in Ireland. No doubt Mr. Holmes is a 
difficult man to follow, but the Council have, appa- 
rently, been fortunate in the choice of his suc- 


gp | cessor ; at any rate, he has already given evidence 


of high qualifications for the post. 

It was, however, of the recent meeting rather 
than the personnel of the Institution that we would 
speak. One of the most notable and pleasing 


¢| Hamburg when the summer a 





very largely cee over two hundred 
coming in the Deutschland, which made the trip 
across to the Forth expressly for the ne 
owing to the courtesy of her owners, the Ham urg- 
American § i pany; who, it will be 
remembered, so generously sent one of their finest 
steamers to take the British Naval Architects. to 
held in 
Germany in 1896. This visit of man ship- 
builders is full of good augury for the har- 
mony of feeling between our Teutonic kinsmen and 
ourselves, and should do much to neutralise a deal 


ms of spiteful newspaper writing that strives to stir 


up enmity. When the summer meeting of the 
Institution was held in Germany five years ago, 
the cordial receptions given by the citizens of 
Berlin and Hamburg, and the distinction conferred 
on the meeting by the presence of the German 
Emperor, together with his reception of members 
at the Royal Palace at Potsdam, did much to smooth 
over a political difficulty, and to explain away a mis- 
understanding that never should have arisen, but 
which at one time bid fair to lead to serious results. 
The visit of the German members and guests to 
Glasgow is the corollary to the summer meeting of 
1896, and the telegram addressed to Lord Glasgow, 
which we print on another page—besides the 
gracious m e from our own King—shows that 
the kindly feeling then planted has continued to 
flourish. 

In these matters scientific institutions are silently 
doing a great work, equal, if not of greater, import 
for the welfare of mankind than even that of their 
more ostensible functions. Science affords a plat- 
form on which international rancour can find no 
footing ; and as our manufacturing industries be- 
come more scientific, so do the bonds of amity 
between those who are engaged in them become 
closer, irrespective of race or nationality. <A 
British engineer regards the work of Regnault with 
the same pride and gratitude as that which he 
bestows on the researches of Joule ; and has equal 
admiration for a Siemens whether he iahoavel in 
London or Berlin. Where the engrossing problems 
of science are involved, the accident of the birthplace 
of its votaries becomes of no moment, If ever the 
millennium arrive, it would seem as if it would 
come through channels of scientific research. 

Another feature in which the recent meeting of 
the Institution of Naval Architects may prove 
memorable is the way in which an attempt has been 
made to put certain problems most closely touch- 
ing shipbuilding interests on a clearer footing. In 
spite of what has been said above, the millenniu 
has not yet arrived, and one of the pressing 
needs of the country is that more complete Navy 
which makes for peace. One great want is more 
cruisers ; but our mercantile marine is so vast that 
we can hardly hope to possess a fleet of fast vessels 
adequate to its protection. In our last issue we 
printed a paper on ‘‘ Mercantile Cruisers,” read at 
the Glasgow meeting by Lord Brassey, together 
with the discussion by which it was followed. It 
will also be remembered that an interesting dis- 
cussion on this subject took place at the spring 
meeting of the Institution in London. A e 
number of our naval officers are opposed to mer- 
cantile cruisers. They have been educated in a 
school of perfection, and look on ‘‘ makeshifts ” 
with a disfavour that is, perhaps, natural, and would 
be justified were the complete thing available in 
sufficient quantities. No doubt a bona fide ship of 
war—planned throughout for the purpose—is a 
better instrument than the compromise vessel, half 
fighter and half trader. No mercantile auxiliary 
could be made to trade successfully, and yet be 
capable of meeting our armoured cruisers, any more 
than a war vessel could carry cargo with success. 
There are many warlike operations besides firing 
guns ; but the point is whether merchant vessels 
cannot be made defensible so as not to fall an easy 
prey to the weakest of our possible enemy’s war- 
ships. Cruisers are not expected to engage battle- 
ships, nor even the smaller cruisers those of the most 
powerful type. Is there not, therefore, a place in 
time ‘vs hyatoe ——— at remembering 
her high s and perfect sea-keeping capacity ? 
When ‘‘ the regular Navy,” to emai rye 4 
tary term, has been battered by war—when, per- 
haps, three or four naval battles have been fought 
—when battleships and cruisers are in the dock- 
yards a and refitting, it is ible the 
mercantile cruiser may be monarch of the ocean, 
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The Russians, at any rate, have some such idea, or 
they would hardly have established their numerous 
Volunteer Fleet. In old days, after we had lost so 
many of our regular seamen, battles were sometimes 
fought and won largely by landsmen. We may yet 
see an analogue with ships. 

It is, as was said at the meeting, chiefly a ques- 
tion of money. Professor Biles, six or seven years 
ago, submitted a scheme at a meeting of the 
Institution—and Professor Biles is a serious naval 
architect who has designed some notable vessels 
in his time—by which the mercantile cruiser could 
even be armoured in time of war. From a con- 
structive point of view, there is no doubt the 
plans proposed are quite feasible; but would it 
pay? Considering the contingencies involved— 
the more or less remote possibility of war—-would 
it be worth while for the country to subsidise pri- 
vate owners to tempt them to put recesses in the 
sides of their ships, to be filled with wood in peace, 
and armour in war time ; to say nothing of guns, 
ammunition, and other warlike stores to be kept 
in readiness? Would it not be better at once to 
increase Vote 8 of the Estimates by the same 
amount, and build cruisers for the fleet ? 

Beyond this, again, there is the question of crew. 
Let us say we have the ships, and we have the guns: 
Where and when are the men to fight them to come 
from? The Royal Naval Reserve is not a brilliant 
success. Indeed, it is one of our chief failures as a 
maritime and an Imperial race. But undoubtedly the 
R.N.R. could be mended and expanded by money 
and intelligent administration ; both of which it 
has always lacked woefully. But here again the 
same question presents itself: Could not the money 
be better spent upon absolute man-o’-war’s men? 
Would ‘not one of the real thing not be a better 
return than half-a-dozen makeshifts ? 

All these questions, and a hundred others, are 
easy enough to put, but difficult enough to answer. 
We, as a nation, are fond of putting them; it is a 
pleasing exercise for Parliamentarians, amateur 
strategists, naval officers (half-pay or retired), 
and, above all, newspaper writers. But nobody 
essays an answer, and that is just where the 
Institution of Naval Architects is striving now to 
do good work. The resolution* proposed by that 
veteran Admiral, Sir J. Dalrymple Hay—for so 
many years one of the most respected members 
of the Institution—and seconded by Dr. Thorny- 
croft, if adequately followed up, will give light and 
leading in these matters. The subject is of para- 
mount importance to us ; no other nation is touched 
as weare. ‘‘ Admiralty officials, shipowners, and 
shipbuilders ” may solve the problem. It is to be 
hoped that Parliament, urged by so influential and 
competent a body as the Council of the Institu- 
tion, will forget its petty squabbles and trivialities 
for a brief space, yet sufficient to afford this Im- 
perial question some consideration, and thus stamp 
with legislative authority the proposal put forward. 
To us, as the paramount sea power, the matter is, 
as we have said, of the first importance. We have 
the greatest sea trade to per the most ships 
that might be converted—if conversion prove pro- 
fitable ; and there is this advantage, that the more 
mercantile vessels likely to be battered by war, the 
less probability is there that war will come about. 

On the second day of the meeting another very 
important and practical suggestion was put forward 
by one of the vice-presidents of the Institution. 
Mr. Yarrow’s suggestion that an experimental 
tank should be established is reported at length on 
another page of the present issue, and the matter 
was so well presented that we need say very little 
here beyond joining with those members who 
spoke on the subject in urging the desirability 
of the scheme. What can be done for marine 
design by an experimental tank in competent 
hands was well exemplified by the brilliant success 
of the late Mr. Froude. The work that has been 
carried on since his lamented death by his son, Mr. 
R. E. Froude, has bulked less largely in the public 
eye, no doubt because his labours have been con- 
fined to Navy vessels, and the results are known 
only to Government officials. There is but one 
private tank, that owned by Messrs. William 
Denny and Brothers, at Dumbarton ; and we com- 
mend to the notice of our readers the statement of 
Mr. Archibald Denny, that, had his firm two tanks, 
they could find work for both. Here is testimony 
from an authority both practical and scientific. 
The King Edward, to the trial of which we make 





* Sce page 843 of our last issue, 


reference on another page, is a vessel of beauti- 
ful form. Her design, with the light and novel 
machinery, presented a new problem which ‘‘ the 
good old rule - of - thumb” was powerless to 
solve. In such cases the tank comes in, with its 
accurate information supplying the basis for true 
scientific deduction. The King Edward is the 
great success she is, not alone in virtue of her 
wonderful engines, but by the use that could be 
made of the saving in weight in designing the hull. 
This is an age of competition among nations for all 
industries, and the nation that is in the van of 
progress will be the nation that will be in the fore- 
front of industry. We must lead, not follow, and 
in ship design the experimental tank is the chief 
instrument for originating. 

Still another proposal that received recognition 
at the meeting was that which, it is to be hoped, 
will lead to the much-desired end of unification in 
nomenclature and of methods of recording and mea- 
suring. This also is referred to in our present 
report, and we need only again wish the proposal 
every success. 

On the whole it will be seen that the recent 
meeting of the Institution of Naval Architects was 
notable in more respects than one, and is well 
worthy of special attention on the part of ship- 
builders and engineers of all countries, 





IRON ORE SUPPLIES. 

In the course of his evidence before the Indus- 
trial Commission at Washington, the President of 
the United States Steel Corporation committed 
himself to the statement that, at the present rate 
of consumption, the iron ore deposits of the United 
States will be exhausted in another sixty years. 
We take it that Mr. Schwab was referring to the 
more readily accessible and relatively rich ores 
which are now. being—or before long will be— 
drawn upon for the feeding of the ever-hungry 
furnaces of Pennsylvania, Ohio, and the other steel- 
manufacturing centres; and after what we have 
been told as to the enormous resources of the 
United States in this respect, the statement comes 
rather as a surprise. As a fact, the experience of 
America promises to be on all fours with that of the 
United Kingdom. There was a time when our own 
ironmasters believed that they had command of 
an unlimited supply of iron ore, and they used it 
up with avidity. Now, the maintenance of steel 
production in this country is largely a question of 
procuring ore from Spain, Sweden, and other quar- 
ters; and it will be remembered that in his Presiden- 
tial Address to the Iron and Steel Institute, Mr. W. 
Whitwell stated that Great Britain might be com- 
pelled, at no very remote date, to adopt increasingly 
the basic process of steel] manufacture, and to use 
the impurer native ores more extensively. Our great 
reliance at present is upon Spain ; and one thing 
beyond doubt is that the richer and more accessible 
deposits, in the Bilbao district especially, are show- 
ing signs of thinning; while such undeveloped or 
partially develo stretches as are still available 
are rising rapidly in value. In the country behind 
Bilbao and in other districts of Spain there are 
numerous iron-bearing properties, but they suffer 
as a rule from remoteness froma railway line. In 
Swedish Lapland there are about 250,000,000 tons 
of first-class magnetite recently rendered available 
by the extension of the railway from Lulea through 
Gellivara ; but the Germans are making a strong 
bid for this, and certainly we can claim no mono- 

ly of the supply. The ore resources of the 
United States are, of course, on a much larger 
scale than those of the United Kingdom ; but, on 
the other hand, the consumption is much greater. 
The Lake shipments alone last year were 
19,350,000 tons, and the output for the whole 
country was in excess of 25,000,000 tons. The pig- 
iron output this year has been on a much larger 
scale than in 1900, and the furnaces are still going 
strong; the weekly production on June 1 being 
314,505 tons, or at the rate of 16,300,000 tons per 
annum. The consumption of ore, therefore, is 
likely to run to over 50,000,000 tons. We look 
for an expansion rather than for a contractien in 
the American iron and steel industry in the coming 
years ; but if the present be taken as the average 
consumption for the next sixty years, we have a 
total of 1,800,000,000 tons, which will be used up 
in this period. In the circumstances, the eagerness 
with which the big steel concerns are buying up all 





the productive properties that come into the market 
is easily to be understood, All the good ground in 





Mesaba, Menominee, and the other ranges of Lake 
Superior, has been acquired ; and in their anxiety to 
be prepared for the future, the Americans have of 
late been purchasing iron lands in the Michipicoten 
district of Canada. Of the present output of ore, 
Michigan and Minnesota contribute aheak three- 
fifths, the rest coming from Alabama (about 
2,700,000tons), Pennsylvania(900,000tons), Tennes- 
see (700,000 tons), Virginia, Wisconsin, and sixteen 
other States, whose contributions are comparatively 
insignificant. The Lake district is not good for any 
indefinite increase upon its present total; and as 
the Pittsburgh and Ohio men are dependent upon 
it for their supplies, a few more years may witness 
the spectacle of a group of works unable, in periods 
of great activity, to obtain sufficient ore to make 
their pig iron. The cheap cost at which Lake ores 
are now put down at the furnace has had much to 
do with the prosperity of the American steel trade. 
It will not be cheap to bring supplies by rail from 
other States; and apart from these (which un- 
doubtedly have extensive deposits undeveloped), it 
will not be possible to obtain large quantities of ore 
except from Cuba on the one hand and from 
Canada on the other, and in both cases the cost 
will be considerable. This is looking some way 
ahead, but the matter is one of much interest, and 
in America it is attracting much attention. 

We have already alluded to the two sources 
whence the requirements of British ironmasters 
are being supplemented. As to Spain, there is no 
doubt that the mines of Bilbao have been brought 
to their full capacity; but Bilbao is not the whole 
of Spain, and our Consul for that district pointed 
out in a recent report, that the large demand and 
higher prices had induced people to seek mines 
inland, where there is undoubtedly plenty of ore 
readily marketable, even although the quality may 
not in all instances be so pure and rich as that of 
Bilbao ; and he instanced the workings at Granada 
and Jaen, and added that in a short time the mines 
at Soria, Burgos, Galicia, Albacete, and Cordova would 
supply ores. He said, further, that ‘‘ the districts 
of Guadalajara, Leon, Teruel, and others are also 
being investigated ; and it is certain therefore that 
iron-ore mining in Spain is augmenting and de- 
veloping considerably.’ New mines are also being 
opened in the south of Spain, where there are vast 
deposits of ore said to be richer than ever existed in 
Bilbao, and better than the American ores. Spain 
needs to be better explored. If that were done, 
entirely new sources of supply would probably be 
discovered. Meantime, the growing tendency on 
the part of English iron works to acquire ore- 
bearing properties in that country is one to 
be commended, because it insures a regular 
supply of high-grade ore at a price which is 
practically independent of market fluctuations; 
and in this way smoothes the path of the English- 
men in face of the very strenuous competition 
of American and German rivals. The. Consett, 
Coltness, and Millom and Askam, are only a few 
of the companies which have adopted this policy 
with profit. Greece might ship considerably more 
than 500,000 tons of ore per annum with the invest- 
ment of more capital; and there are other sources 
which, while insignificant individually, might be of 
much importance collectively in the supply of ore 
to Europe. But, apart from Spain, there is no 
country to which our ironmasters can turn for 
really large quantities of ore, obtainable cheaply, 
except Sweden. The railway has been brought 
north to Kiirunavaara and Luossavaara, where the 
ore is, and is being carried through to Ofotenfiord 
on the Norwegian coast. In the Kiirunavaara 
range the deposit stretches for nearly three miles, 
and has a width ranging from 100 ft. to 836 ft. ; 
while that at Luossavaara has been followed for 
4165 ft., and has a maximum width of 200 ft. In 
the first there are some 215,000,000 tons, and in 
the second 18,000,000 tons, above the level of Lake 
Luossajirvi ; and there is strong evidence of large 
quantities under the level of that lake. The 
Swedish Government proposes to limit the ship- 
ment to about 1,500,000 tons annually, and a very 
considerable proportion of this has been contracted 
for by the Germans for some years to come. The 
figures show that the Germans are, by a long way, 
the largest consumers of Swedish iron ore. The 
exports last year were 1,619,900 tons, of which 
the Gellivara district contributed over 70 per cent., 
the balance being supplied by Vestmanland, the 
Kopparberg, and Gefleborg. And of the total ship- 





ment, 422,625 tons went direct to Germany, and 
967,249 tons to Holland for Germany—in all 
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1,389,874 tons. To the United Kingdom the ex- 
ports were 102,771 tons ; to Belgium, 99,125 tons ; 
to Finland, 18,731 tons ; and to France, 9400 tons. 
Our small takings are explained by our stake in the 
Spanish mines, but it would appear that some of 
our ironmasters are proposing to provide for the 
future. Atany rate, the British Consul at Lulea 
writes in his last report that a number of pros- 
pectors are traversing the Norbottenlin (where 
are situated the Gellivara mines) in search of 
iron properties, and are offering anything of 
the slightest promise to Englishmen and others 
with some success. It may be well to state here 
that all mines are not necessarily rich because they 
are situated in a district which turns out 3 tons 
of ore for every one produced elsewhere in the 
country; and to repeat our consul’s warning 
against the indiscriminate purchase of mines on 
the strength of prospectors’ yarns. Nearly all the 
ground which is going begging contains ore too 
poor to pay for the working. ‘‘ These mines,” we 
are told, ‘‘ are always situated in some remote 
and desolate part of the country, with no rail- 
way or other communication. . Eng- 
lish ironmasters want the Lapland ores for their 
works, it would certainly be of more advantage to 
them to make contracts for several years in ad- 
vance with mineowners for the supply of ores, as 
some of the principal German ironmasters have 
done, and thus avoid the great risk, expense, un- 
certainty, and trouble of starting mining in an 
almost uninhabited desolate place.” The condi- 
tions, it will be recognised, are different from those 
which rule in Spain, but the consular observa- 
tions do not apply to mines which have been 
tested, and at least partially developed. 





THE RATING OF DISUSED PREMISES. 

Ir sometimes happens that when there is de- 
pression in trade, the manufacturer finds that he 
cannot make adequate use of certain portions of his 
premises. Factories which are run at full pressure 
when orders are plentiful must needs be shut down 
or run at a loss when orders are few ; warehouses 
filled to overloading in prosperous times are well- 
nigh abandoned when the stock is sold out, and the 
state of the market creates no demand for a fresh 
supply. 

In these circumstances the manufacturer not 
unnaturally seeks to escape payment to rates for 
the relief of the poor. Rates are essentially a tax 
upon a profit-earning concern : it stands to reason 
that if mills or warehouses are standing idle (fits of 
idleness being more or less characteristic of every 
industry), the proprietor should not be asked to 
pay rates in respect of such periods. Further, 
inasmuch as the poor rate is levied upon the rent 
which a hypothetical tenant would be willing to 
give as rent for a tenancy from year to year, it is 
obvious that the rent which would be given for 
empty premises from year to year would be prac- 
tically nil. 

Certain cases recently before the Courts show 
that the judges will support the principle that 
vacant occupation of premises will not be rateable, 
if there was sufficient evidence of vacant posses- 
sion to justify the magistrates in disallowing the 
assessment. 

This principle was early recognised in reducing 

the rateable value, i.e., by transforming a “factory ” 
into a ‘‘ warehouse ” making the assessment for the 
purpose. 
- In Staley v. Castleton (Oversers), 5 B. and S. 
505, a cotton mill, owing to depression in the 
cotton trade, was no longer worked, but was 
maintained at some expense as a factory, with its 
machinery in a fit state for working when the trade 
should revive. It was decided that the occupiers 
were rateable for the mill, and that the rate should 
be made upon its annual value as a storehouse for 
the machinery in it, and not upon an estimate of 
the rent which might fairly be expected for it if 
let for a reasonable term of years, with the prospect 
of improvement in value. 

Again, in the case of Harter v. Salford (Overseers) 
(6 B. and S., 591), the owner of a silk mill gave 
up his business, with the intention of never re- 
suming it, and the mill had not since been worked, 
but, with the machinery and other articles and 
things in it, had been advertised for sale. All the 
contents of the mill were essential articles and 
things for a tenant to have in working it for the 
manufacture of silk. The machinery, some of 
which was affixed to the doors and ceilings, was in 








the nature of tenant’s fixture. A man occasionally 
went to the mill in order to protect the property 
against trespass or depredation. . It was decided 
that the owner was rateable for the mill, but only 
upon its annual value as a warehouse for the 
machinery, articles, and things in it. 

The essence of occupation for the purposes of 
rating is that it shall be profitable. So in the case 
of Reg. v. the Assessment Committee of St. 
Pancras (2 Q.B.D., 581), a person in consideration 
of a yearly payment had permission from the 
owner of land to affix to such land hoardings for 
advertising purposes, and such hoardings were 
accordingly affixed, but not in such a way as to 
necessitate any disturbance of the soil if they were 
removed, or as to indicate any intention on the 
part of the owner that there should be a permanent 
occupation of any part of the land by the person 
erecting the hoarding. It was decided that such 
person was not rateable as an occupier of an 
‘advertising station,” and that his name was 
therefore wrongly inserted in the supplemental 
valuation list of a metropolitan parish. 

While the older cases have established that a 
‘* factory ” may become transformed into a ‘‘ ware- 
house,” two recent cases in the Divisional Court go 
one step further, and establish the principle that 
if a warehouse be unoccupied for a stated period, 
and due notice of the fact be given to the overseers, 
it may go completely out of rating. We refer to 
the cases of the Overseers of Bootle v. Webster, 
and Bootle v. Liverpool Warehousing Company 
(17, T. L. R. 550], in which the facts were substan- 
tially the same. The cases were heard by Mr. 
Justice Ridley and Mr. Justice Bigham, on June 4. 
It appeared that the respondents were the lessees 
of six warehouses in Bootle, the lease of which ex- 
pired at the end of the year 1900, and the re- 
spondents did not at the time of the rate intend to 
apply for a renewal. They were rated in respect 
of the above warehouses, but owing to the depres- 
sion in the cotton trade they decided to close one 
of the houses. In order to avoid rating they gave 
notice to the overseers on January 5, 1900, to the 
effect that the warehouse in question was empty 
and untenanted. They carried on their usual busi- 
ness in the five other houses, but had endeavoured 
unsuccessfully to let the other house. In these 
circumstances the magistrates found that there was 
no occupation of the warehouses for the purpose of 
rating, and that the respondents were not liable. 
This decision was upheld in the Divisional Court. 








THE AMERICAN SOCIETY OF MECHA- 
NICAL ENGINEERS. 


(From Our New York CoRRESPONDENT.) 


Tue forty-third meeting of the American Society 
of Mechanical Engineers was held in Milwaukee, 
Wisconsin, on May 28 to 31 last. 

Although this meeting was not so large as some 
previous ones have been, partly because of a ma- 
chinists’ strike, yet the enthusiasm of those in 
attendance, and the delightful arrangements of the 
local committee, more than compensated for the 
smaller numbers present. Some 400 in all were 
registered during the session. Professor W. S. 
Johnson, chairman of the local committee, made 
the address of welcome. He stated, among other 
matters, that the value of the manufactures of Mil- 
waukee was 150,000,000 dols. per annum, the 

eater part of which consisted of machinery. 

his was responded to very pleasantly by the Pre- 
sident, Mr. Samuel T. Wellman. 


ELECTRICITY IN ENGINEERING WoRK. 


The first paper considered was: ‘‘ Require- 
ments of Electricity in Manufacturing Work,” by 
W.S. Aldrich. This was an important paper, and 
one that could be studied with profit by every manu- 
facturer ; but only a brief summary of its salient 
ints can be given; this summary we shall pub- 
h on an early occasion. 

In respect to the selection of equipment, the 
author gave no general rules, because of the varying 
conditions, that of economic production being the 
prominent factor. He believed in interchange- 
ability throughout, but not necessarily driving from 
one circuit, although the same service should use 
the same circuit. There should be uniformity of 
electrical equipment. The load diagram for any 
machine gave the best data for the size of the motor. 
The character of loads in manufacturing work should 
be determined by load curves and the diagrams of 





individual machines, groups, sections, and the 
entire plant, and the ratio of the maximum to the 
average load, should be as high as possible. The 
speed should be predetermined by the conditions 
for the most economic maximum output. The style 
and type of electric generators should be decided 
by the kind of service required, and their size by 
the normal and overload conditions. Wiring and 
distributing systems should be according to the 
National Electric Code. He said, under certain 
conditions, indirect distribution might be expedient. 
Losses in transmission were a minimum in electric 
driving, while the efficiency in from 25 to 35 per 
cent. overload shows high maintained values. The 
author concluded as follows : 


1. The Generating Plant.—As far as practicable, each 
unit should be operated at its normal capacity—addi- 
tional units to be switched in as may be required by the 
manufacturing conditions. 

2. The Motors.—Itis rarely the case that any machine or 
tool is started from rest with full load upon it. Motors 
may be started best under the usual friction, or light loads 
on the machines, as: in the belt systems. hen the 
machine is brought up to proper speed, work may be 
thrown on to it. In this respect the practical operation 
of an individual electric drive follows closely that of the 
belt system. 

Itis always possible to tell exactly what is going on in 
an electric drive, both in kind and amount of useful work, 
as well as in matter of wastes and losses. Power measure- 
ments are made at any point by ammeter and voltmeter, 
or by a wattmeter alone. A special test motor of known 
performance lends itself admirably to comparative tests 
of the performance of machines and tools under various 
conditions. Workmen may know at any moment whether 
they are driving tools or machine to best advantage for 
maximum output at best speeds. 

The definite power required for definite work may be 
determined and charged to each machine, tool, or piece 
of work, and so make up the shop cost of production more 
exactly than by any other system. The power lost in 
friction of individual machines when running empty may 
be obtained with equal facility, and compared with that 
required in doing useful work. It will be found that the 
latter increases almostly directly as the resistance being 
overcome by the machine in its operation under working 
conditions. The power required by the work is a small 
percentage of the total power delivered to the machine. 


PorrTaBLE v. STATIONARY Macuine Toots. 


In connection with this valuable paper was pre- 
sented one by John Riddell, entitled ‘* Portable v. 
Stationary Machine Tools.” The author contrasted 
stationary tools with portable ones, illustrating each 
case by a photograph of the tools contrasted, show- 
ing the saving in time, labour, and expense by 
the use of the latter. In the last case cited, 
that of a dynamo, he said it required originally 
40 hours to plane one set of pole-pieces with a 
96-in. planer, costing 8000 dols. The milling 
machine now does the same work in 12 hours, 
and the cost of machine was 1000 dols. He 
found it necessary to build three of the latter 
machines, and, with the allowance that one milling 
machine could do the work of three planers, it would 
show an investment of 72,000 dols. in planers, to 
say nothing ‘of the floor space required. The dis- 
cussion on both these papers favoured the views of 
their authors. 

Enorne Tests. 

The next morning came the report of the Com- 
mittee on standardisation of the methods of making 
engine tests. The report in full occupied 71 octavo 
pages, and is replete with value; but little more than 
the headings can be given. They said at the outset : 


_ The ultimate object of an engine test, using the term in 
its broad sense, is the determination of the economy with 
which the engine produces a given amount of power. In 
steam engines it is the economy with which steam is con- 
sumed in the cylinders, or‘coal is burned in the boilers, 
or the economy in the consumption of heat units supplied ; 
while in other heat engines it 1s economy in weight of gas, 
oil, or other fuel burned. The elementary qualities con- 
cerned are thus two in number, viz.: The amount of steam, 
fuel, or heat, as the case may be, consumed, and. the 
amount of power developed. How to determine these 
quantities, and to systematise the work in such a way as to 
serve as a standard method of test, is the leading problem 
before us. 

It is evident that the standardising of methods of test 
should include in its scope not only rules for obtaining the 
necessary data and working out the results, but it should 
determine a standard form of expressing the results, and 
standard units in which they should.be stated. Further- 
more, the scheme poner should be b enough to 
apply to all the principal classes of engines, whatever the 
nature of their service in practical work ; and do this, not 
only in a scientific but in a practical way, without con- 
tlicting with the recommendations of former committees 
of the Society relating to pumping-engine tests, loco- 
motive tests, and boiler tests. In short, the work of the 
committee should be one of systematising the whole 
subject of engine-testing ; and with this end in view they 
offer the report of their labours. 

1. Asa first step, selection must be made of the units 
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upon which the results of a standard test should be based, 
and the form in which the results should be expressed. 
The only common ground on which the various classes of 
heat engines stand is that every one depends for its 
— upon the use of heat. Whether employed 

rough the medium of combustion of fuel in a boiler 
furnace, or combustion in the interior of the engine 
cylinder, the active energy has its origin in heat. Fuels 
are proverbially of uncertain quality, whatever their class. 
Steam boilers are of variable efficiency, even with fuels 
of identical quality. In a steam engine, the weight of 
steam consumed represents no exact measure of efficiency, 
for the reason that the true economy is somewhat affected 
Hi the disposition of the rejec heat of the engine. 

he only unvarying unit expressive of the energy con- 
sumed is the ‘‘ heat unit,” and we balieve it is a foregone 
conclusion that the standard of consumption for all heat 
engines should be referred to heat units. 

The unit of mechanical power, almost universally 
adopted, is the “‘ horse-power,” and by common agree- 
ment it is a satisfactory unit expressive of the power 
developed by an engine. If it were possible in every case 
to determine the useful power delivered by an engine, or 
what is termed in some instances the “‘ brake horse- 
power,” there would be good ground for making the unit 
the delivered power, but such determinations are rarely 
feasible ; on the other hand, it is not always possible to 
obtain the indicated horee-power, as, for example, in the 
case of steam turbines. It is therefore necessary to 
employ two units to meet all possible cases, viz, the 
indicated horse-power and the brake horse-power. 

The expressions of engine efficiency which mee’ both 
the requirements noted, are the number of heat units con- 
sumed per hour, both per indicated horse-power and per 
brake horse-power, and these we recommend as the de- 
sired standards of comparison. The heat unit standard 
does not interfere in any senss with the common terms 
of expressing efficiency of engines, The hourly weights 
of coal, gas, oil, or other fuel, or weight of steam con- 
sumed per horse-power, heretofore commonly employed, 
are additional forms of yw | the efficiency, and are 
non? the less useful within theirlimitations. They should 
by no means be abandoned. Neither should the standard 
forms recommended for expressing the duty of pumpiag 
engines, or the effisiency of locomotives, previously 
acoepted by the Society, be changed. There is no con- 
flict here with the proposed new standard. In the 
scheme presented by your committee these various ad- 
ditions! or subsidiary forms of stating efficiency, as ap- 
plied to particular classes of engines or kinds of service, 
are suitably provided for. 

2. The heat consumption of a steam engine required 
for the standard test is ascertained by measuring the 
quantity of steam consumed, calculating the total heat of 
evaporation of the entire quantity, and crediting this 
total with that portion of the heat rejected by the engine, 
which is utilised and returned to the boiler. The term 
**engiae” as here used, should include the entire equip- 
ment which is concerned in the production of the power, 
embracing the main cylinder or cylinders, the jackets and 
reheaters, the air, circulating, and boiler feed-pumps, 
if steam-driven, and any other steam-driven mechanism 
necessary to the working of the engine. We believe that 
the heat unit standard makes it both desirable and obliga- 
tory to thus charge the engine with the steam used by 
necessary auxiliaries, for the reason that it is finally bene- 
fited by the heat which they return: it being generally 
agreed that exhaust steam from auxiliaries should 
passed through a feed-water heater, and the heat thereby 
carried back to the boiler. 

The heat consumption of gas oil, or other engines of 
the internal combustion class, is found by ascertaining the 
total heat of combustion of the particular fuel used, 
which should be determined by a calorimeter test, and 
multiplying the result by the quantity of fuel consumed. 

3. The indicated horse-power for the proposed standard 
is that determined by the use of steam engine indicators. 
Itshould ba conieed to the power wy we in the main 
cylinder or cylinders, and should not include that deve- 
loped ia the cylinders of auxiliaries. 

e donot recommend any special make of indicator, or 
special method of applying and operating the instrament. 
It is of the test importance that the indicator itself 
and the mode of using it shal! be correct, and shall pass 
the soenney test for reliability demanded by correct 
work, 

4, We have given due attention to the report of the 
committee appointed by the [nstitution of Civil yp 
neers of Great Britain, to consider and report upon the 
subject of the “ Definition of a Standard or Standards of 
Thermal Efficiency for Steam Engines,” published in the 
Proceedings of that Society, 1898, which recommends a 
heat unit standard of efficiency similar in kind to that 
proposed by = committee. The British standard takes 
no account of the steam used by steam-driven auxiliaries, 
and it assumes the ideal condition that the heat rejected 
by the engine and returned to the boiler is that corre- 
sponding to the ure of the steam in the exhaust pipe, 
irrespective of the actual means employed for utilising 
the rejected heat. This basia of efficiency furnishes a 
useful means of comparing the economy of different 
engines in themselves, and of the same engine under dif- 
ferent conditions; all questions regarding auxiliaries and 
the efficiency of appliances used for heating the feed 
water being treated sognresely. : 

We have embodied the British standard in our plan as 
one of the subsidiary forms of ex efficiency, with 
the exception that we recommend that the heat returned 
to the boiler be taken as that corresponding to the tem- 
perature of steam at the pressure of the atmosphere for 
sen-eendonens engines, and to the vacuum in the con- 
denser for condensing engines, in place of that correspond- 
ing to the pressure in the exhaust pipe. 
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5. We have chosen as one of the important subsidiary 
forms of expressing efficiency that based on a so-called 
‘*standard coal” unit. The assumption is made that the 
heat consumed by the engine is generated from coal of a 
fixed value, as implied by the term ‘standard coal.” — 

The term ‘‘standard coal” refers to a coal which im- 
parts to the steam 10,000 British thermal units for each 
pound of the dry coal consumed. It is coal having a 
calorific value of 12,500 British thermal units, used in what 
may be termed a ‘‘standard boiler,” which gives an 
efficiency of 80 per cent. (referred to coal). Although 
chosen arbitrarily, these rea, as a matter of fact, appl 
closely to the average coals of the United States ; and, 
furthermore, the latter figure is in accord with that 
adopted by the locomotive test committee. : 

In a comparison between the efficiency of steam engines 
and internal combustion engines, the standard coal basis 
must necessarily be brought into use, 

6. In ing forward our work, the general plan fol- 
lowed is: First, to satisfy the special object in view, that 
is, to lay down the form of test which shall serve as a 
standard for all steam engines, whatever their service, 
viz., the heat unit test ; second, to supplement the stan- 
dard system thus framed with provisions for systematic- 
ally determining other forms of expressing efficiency of 
steam engines, as in cases where it is desired to base the 
economy on the steam or fuel consumption ; third, and 
as a further supplement, to standardise the methods of 
testing steam engines and results obtained with reference 
to their particular service, so far as this has not hereto- 
fore been accomplished ; and fourth, to systematise the 
work of testing gas, oil, and other internal combustion 
engines. The tabular arrangement of the data and results 
which are recommended has been planned accordingly. 

We are aware that engine-testing is a species of scien- 
tific investigation, and there is a tendency, among those 
interested in it as such, to lose sight of the fact that the 
practical result which the engine secures for the owner or 
parby using it is the one thing of — importance. In 
our work of standardisation we have endeavoured to 
secure a plan of such breadth, that, whatever the special 
object of the engine test, whether it be a scientific inves- 
tigation, a practical determination of everyday perform- 
ance in the interest solely of the owner of the engine who 
must defray the expenses of its operation, or a test in 
the interest of the engine-builder, with the object of 
showing the capability of the machine and using this in- 
formation fur purposes of advertising and trade, it will 
prove sufficient and suitable for all. 

7. Tomake the work i attention has been given 
to the subject of commercial tests of steam engines ; that 
is, to coal tests of the combined engine and boiler under 
conditions of commercial use. Such tests are of the 
scene importance to the user of a plant, and they 

emand consideration. 

8. In treating of the subject of engine testing as relating 
primarily to the determination of matters of economy, it 
must not be forgotten that capacity is often of even 
greater importance than economy. In that large class of 
steam engines which are required to run at a certain 
limited and constant speed, there should be a consider- 
able reserve of capacity beyond the rated power. It is 
our recommendation that, when a steam engine is operat- 
ing at its rated power at a given pressure, there should be 
a sufficient reserve to allow a drop of 25 per cent. in the 
gauge pressure without sensible reduction in the working 
speed of the engine. 

9. Having thus briefly referred to the leading features 
of the work, the committee to submit their conclu- 
sions in the following ‘* Code of Rules” and ‘* Tables.” 

Respectfully submitted, 
Gro. H. Barrvs, 
Francis H. Boyer, 
Bryan Donk, 
D. 8. Jacosus, 
GrorGE RIcHMOND, 


Committee. 


Under each heading given below the committee 
gave general instructions and explanations ; but 
the headings are indicative of the lines they fol- 
lowed, and all desiring further information are 
referred to the full report. 


Rutes For Conpuctine ae aenes Tests. 
1 


ie 0 ‘ 
I, Object of test. II. General condition of the plant. 
III. Dimensions, &. IV. Coal. V. Calibration of 
instruments. VI. Leakages of steam, water, &c. VII. 
Daration of test. VIII. Starting and ewes a test. 
IX. Measurements of heat units consumed by the en- 
gine. X. Measurement of feed water or steam consump- 
tion of engine, &c. XI. Measurement of steam used by 
auxiliaries. XII. Coal measurement. XIII. Indicated 
horse-power. XIV. Testing indicator springs. XV. 
Brake horse-power. XVI. Quality of steam. XVIII. 
Recording the data. XIX. Uniformity of conditions. 
XX. Analysis of indicator diagrams. XXI. Standards 
. efficiency. XXII. Miscellaneous. XXIII. Report 
of test. 


Rutes For Conpuctinc Tests or GAs AND OIL 
ENGINES. 
Code of 1901, 

I. Objects of the tests. II. General condition of the en- 
gine. III. Dimensions, &c. IV. Fuel. V. Calibration of 
instruments used in the tests. VI. Duration of test. VII. 
Starting and stopping a test. VIII. Measurement of fuel. 
IX. Measurement of heat units consumed by the engine. 
X. Measurement of jacket water to — or cy- 
linders, XI. Indicated a. ‘XIL. Brake horse- 
a, XIIL. Speed. XIV. Recording the data. XV. 

niform 


ity of conditions. XVI. Indicator diagrams and 
their analysis. XVII. Standard of efficiency. XVIII. 
Heat balance. XIX. Report of test. XX. Tempera- 








tures computed at various points of the indicator om . 
Table I. Data and results of steam engine test. Table II. 
Data and results of standard heat test of steam engine. 
Table IIT. Data and results of test of or oil engine. 
Table IV. Data and results of prec heat test of gas 
or oil engine. 

Added to these were three blank forms, to be 
filled in as the tests were made, the whole forming 
a complete and pretty exhaustive plan. The Com- 
mittee received the thanks of the Society; and to 
it might be added those of the profession of mecha- 
nical engineers in general. 


SuPERHEATED STEAM. 


The next paper was called ‘‘The Practical Ap- 
plication of Superheated Steam,” by G. A. Hutchin- 
son, Junior Member. The author cited many 
examples from foreign practice, largely from Ger- 
many, and gave illustrations of foreign boilers. 
The following were the requirements for a success- 
ful superheater : 


1. Security in operation, or a minimum danger of 
overheating. 

2. Economical use of heat applied. 

3. No exposure of joints to the fire, 

3. Provision for free expansion. 

5. Disposition such that it may be cut out, or re- 
pees, without interfering with the operation of the 
plan 

6. Ease of application to existing plants. 

The tube elements may be arranged either in series or 
in parallel. 

This was followed by E. H. Foster’s paper on 
‘*Superheated Steam.” The author called atten- 
tion to European practice, which he considered in 
advance of our own, the records of tests showing a 
saving in steam and fuel ranging from 6 to 20 per 
cent. After discussing the variations due to condi- 
tions, he said : 

As to the actual results which may be promised to any 
prospective user of superheated steam, we shall content 
ourselves with the statement that this depends entirely 
upon the surrounding conditions. Thas some benefit 
may be derived is without question. It is a remarkable 
fact that throughout all the mass of evidence which has 
been accumulated during many years, one result seems to 
be universal, however vague or incomplete the recorded 
data—superheating always results in a considerable 
economy of steam used. 

After all, a conclusion of this sort is about all which 
could be expected from a mass of reports, from widely 
different sources, of tests made according to no common 
standard. Insuch cases the data are bound to be incom- 
pus, but not altogether without value on this account. 
f we find such important items as the temperature of 
escaping gases, efficiency of boiler, amount of draught, 
&c., omitted, these tests may be regarded of less value 
from a scientific point of view, or as an aid to the con- 
structor, yet we are glad to have them for the assistance 
—_ ‘aed give usin forming an opinion of the general 
subjec 

We feel convinced that much improvement in steam- 
engine economy may be obtained by using superheated 
steam, even in the highest class of engines of the pre- 


sent mg 

We believe the superheating of steam will give the 
triple.expansion engine somewhat of a setback. We have 
records of tests under which a compound engine, with 
superheated steam, has given better results, wale similar 
conditions of work, than a triple-expansion. The argu- 
ments bearing on this case would be to> lengthy to men- 
tion here; but it will be readily admitted that. with the 
use of superheated steam, some of the reasons for the 
multiplication of steam cylinders disappear. We expect 
to see an indicated horse-power easily developed with 
10 1b. of steam per hour in a compound engine, and already 
have records of 10.12 Ib. for an indicated horse. power per 
hour on an 800 horse-power compound Corliss engine in 
Europe, The effect in fuel saved is not necessarily in the 
same proportion to that of steam saved by employing 
superheaters. Many tests show a proportion of 
fuel saved than of steam, while in others these relations 
are reversed. The superheater virtually adds to the 
heating surface of the boiler. It may truthfully be claimed 
to utilise this surface more efficiently. In a well-propor- 
—— a oe = — gases dowd —— at a low 

mperature, the net gain by su’ obvi 
be less than in a plant where Sreltable bent is allowed to 
find its way to thechimney. We are always sure of some 
improvement ; but each case must be considered by itself 
in determining the amount. 

There was considerable discussion over this most 
discussed and discussable subject. The speaker 
claimed that German simple locomotives fitted with 
superheaters used no more steam per horse-power 
than compound engines. It was said by another 
that one of the difficulties in superheating, where 
the engine had varied, was the inability of regu- 
lating the amount of superheat so as not to be 
injurious at light loads. 


Sxuop Systems. 


‘* Drafting-Room and Shop Systems” was pre- 
sented by F. O. Ball, Junior Member. After 
stating the systems were not suited to all kinds of 
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manufacturing, the author gave as a fundamental 
principle the following : 


Everything pertaining to the construction of the 
machines must originate in the drafting-room, and 
everybody in the shop, including the foreman and all 
pattern-makers, must be guided solely by the lists and 
orders emanating from that department. 

The designing being done in the drafting-room, that 
department should ba made to assume the responsibility, 
not only for the general design of the machines built, but 
for every part needed to make up acomplete machine; 
and as the drafting-room is without question the proper 
place to keep records of the machines built, it is quite 
evident that the machines should be built entirely accord- 
ing to its orders, so that the records may be accurately 

ept. 

He then gave certain rules for tracings : 


1. Put only one piece on a tracing. 

2. Do not put all views, of a piece requiring several 
views, on one tracing. 

3. Keep down the sizes of tracings by drawing to as 
small a scale as will show clearly. 

Rules 1 and 2 are somewhat elastic and can be stretched 
a little to cover exceptions. 

I will now give bes some of the reasons why the above 
rules are good, and the difficulties encountered if they are 
not followed. In the first place, if, as is very often the 
case, one piece should be used in a number of different 
sizes of machines, one tracing of it and one blue print in 
the shop is —_ if it is on @ tracing by itself. On the 
other hand, if it shown on a sheet with other parts, 
and any one of these parts should be different or changed 
in any respect in making another machine, it would 
necessitate making a new drawing of all the parts on this 
drawing. Having more than one part on a tracing would 
necessitate having more than one blue print in the shop, 
so that the different parts can be made at the same time. 
Another reason for tingling out the pieces on tracings is 
that the oftener the tracings are reproduced the greater 
is the liability for mistakes to occur. It will also be seen 
that if after a piece has been shown on several tracings it 
should be found necessary or advisable to change this 

jiece an entire new set of tracings and blue prints would 
required ; whereas in the other case one new tracing 
and one new blue print would suftice. 


He then illustrated the paper by examples from 
actual practice, showing drawings. To this was 
added ‘*A Convenient Pattern Record Book.” 
Mr. Ball’s paper received a pretty thorough dis- 
cussion, and one speaker said, his company em- 
ployed 200 draughtsmen, and a separate sheet for 
every piece meant 500,000 blue prints ; he pre- 
ferred a sheet for related pieces. He also claimed 
that alterations might be noted on one sheet, 
and escape notice if another sheet was taken 
out. The drafting-room was held by others to be 
largely a bureau of record, and should not be con- 
sidered in the light the author claimed. The 
general discussion seemed to show this plan of the 
author could not be successfully applied in exten- 
sive works, although it might be admirably suited 
to small establishments. ‘‘Blue Printing by 
Electric Light ” was the next paper, presented by 
Mr. H. G. Reist, of the General Electric Com- 
pany. This described the method in use at that 
company’s works. Some criticism was made as to 
the clumsiness of the frame used, and this was ex- 
plained by the author to result from the company 
having these frames on hand, made for another pur- 
pose, but he intended to have them replaced. As 
to the saving in time by the use of electric light, 
the author said that a paper which will print in 
eight seconds in the sun at noon during July will 
require 2.33 minutes for the hours from 8 to 12 and 
from 1 to 4 in January. Similarly in July from 8 to 
12 and from 1 to 5.30 will require .59 minutes, or the 
mean time for clear days during the year is 1.4 mi- 
nutes. Taking this into account, he calculates that 
. one operator can make on an average 26.4 prints a 
day in winter, and 55.3 per day in the summer time, 
allowing for cloudy days. In printing by electric 
light, it is assumed that the cost of electricity is 12 
cents per kilowatt hour. The lamps are turned off 
when not in use. They are in use only 35 minutes 
for each operator, as shown in the Table below. 
Each lamp requires 550 watts, and the cost is 18.7 
cents per day. Labour is assumed at the rate of 
1 dol. per day. 


; Sunlight. — 
Number of prints per day, mean 
oth be OO mn CCL 
Cost of printing, per print (cents) 2.39 2.09 


A drawing of a frame used extensively in Eng- 

d was shown, but one member present stated he 
preferred a vertical glass cylinder inside of which an 
arc light was suspended, having the tracing and 
paper on the outside of the cylinder. Of a some- 
what similar character was the next paper on 
‘Rules for a Drawing Office,” by A. W. Robinson. 








Excursions. 


The afternoon was devoted to . sight-seeing. 
Although we were in Milwaukee, and Waukegon 
was also near Waukesha, yet walking was not the 
idea of our hosts; they had procured a series of 
open-trolley cars, and the route was so arranged as 
to bring the party very near the plant to be visited. 
We went first to the Allis Company’s extensive 
works and had our first impressions of the effect of 
the machinist’s strike, which it may be remarked 
was in absolute violation of an agreement entered 
into as recently as January 1. If labour unions 
consider that an agreement is only to bind the em- 
ployer, while the employé may abrogate it at plea- 
sure, that should be made a part of future agree- 
ments. At all events, the present strike has had one 
good effect, it has consolidated the employers into a 
tremendously strong organisation, and if the result 
is the absolute disintegration of those tyrannical 
labour unions which are only benefiting a few men, 
walking delegates, so-called leaders and working 
men’s friends (falsely named), the benefit to the 
honest and industrious working man and to the 
country at large will be worth far more than it costs. 
At the Allis Works an 8000 horse-power engine 
was seen, intended for the Manhattan Railway 
Company, of New York City. The other shops 
visited were the Nordberg Manufacturing Com- 
pany, and other works in the vicinity; the 
shops of the Filter and Stowell Manufacturing 
Company and Filter Manufacturing Company ; 
the Christensen Engineering Company and the 
Bucyrus Company, at South Milwaukee. The 
ladies in the meantime were taken to the Public 
Museum and to the Library Building, the latter 
being a beautiful and complete structure. That 
evening a delightful reception was given at the 
Deutsche Club. This house was originally a private 
dwelling, and stands in the centre of a large block 
right in the heart of the city. The grounds are 
extensive, and contain many beautiful shade 
trees of great size. These were illuminated by 
electric lights, and it had been intended to de- 
corate them further with Chinese lanterns, but the 
weather bureau had not been suitably subsidised by 
our hosts, and the rain fell in torrents, so the re- 
ception was confined to the house, and closed at a 
fate hour with a banquet, which was preceded and 
succeeded by an elaborate programme of dancing, 
in which the mechanical engineers showed them- 
selves as experts. 


(To be continued.) 








NOTES. 
JUBILEE OF AN ENGINEERING Firm. 

Tue workmen of the well-known engineering firm 
of Messrs. Denny and Co., Dumbarton, have 
signalised the jubilee of the establishment by 
presenting to the partners an address expressive 
not only of congratulation, but of their ap- 
preciation of the cordial feeling which has ever 
characterised the relationship between the Dennys 
and their workpeople. This has found expres- 
sion from time to time in the organisation, long 
before legal enactments, of a system of accident 
benefits, as well as of premiums for suggested im- 
provements in plant and machinery generally ; and, 
further, in a system of conferences to settle questions 
of importance affecting both parties. While the 
shipbuilding yard of Messrs. William Denny and 
Brothers was organised fifty-seven years ago, the 
engineering works were not commenced until 
May 1, 1851, the original partners being Peter 
Denny, John Tulloch, and John McAusland, of 
whom the latter alone survives; but the first two 
partners have left descendants, who carry on the 
traditions of the founders, both in business and in 
furthering the intellectual and the industrial interests 
of the town, which is so much dependent upon the 
Dennys. The senior partner now is Mr. Walter 
Brock, who joined the concern in 1871, and who 
has rendered great services towards the develop- 
ment of the compounding system in marine engi- 
neering practice, and particularly for the driving of 
paddle steamers, while in the design of high-speed 
twin-screw Channel steamers he and his partners 
have shown a thoroughly ‘progressive spirit. In 
the fifty years during which the works have been 
in operation, 527 sets of new engines and boilers 
have been constructed, in addition to the recon- 
struction of compound into triple or quadruple 
expansion engines, the arrangement of the cylinders 
tandem-wise having enabled many owners to take 








advantage of four-stage expansion, instead of two, 
without interfering either with passenger or cargo 
space, and thus to secure the great advantage of 
e economy of high steam-pressure, The indi- 
cated horse - power of machinery constructed is 
800,000, and the variety is suggested by the 
fact that sixty of the vessels were driven by 
twin-screws, 317 with the single screw, and 
100 with paddles. It will be noted that the 
twin-screw vessels bear a proportion of about 
13 per cent. of the total, whereas the propor- 
tion of vessels of this type now built is only from 
6 to 7 per cent., so that it will at once be seen that 
the Dennys have been able to impress on their 
clients the great advantage of duplication of propel- 
ling machinery. In the social — at which 
the men rejoiced with their employers, Mr. James 
Denny, who presided, was quite justified in claim- 
ing as the highest of testimonials the extent of the 
work done for some of the clients, one firm alone 
having taken 74 sets of engines, another 43, a third 
36, anda fourth 30 sets. In fifty years, too, the 
firm have had a turnover of fully 64 million ster- 
ling, and during that time have paid in wages 
nearly 1} million sterling, the labour cost there- 
fore representing little more than a fourth of the 
whole turnover. But agg t the most suggestive 
fact brought out by Mr. James Denny was the 
great increase in the average wage paid per head, 
from 14s. 1d. per week in 1852 to 26s. per week 
now. It is.true the skill of the worker is greater, 
just as the product is more intricate and of higher 
finish, but at the same time the introduction of 
labour-saving tools enables, or should enable, a 
large part of the work to be done by unskilled 
hands. In this respect, however, the experience 
in the Denny establishment is probably more or 
less universal, and is further proof that the in- 
creased production, consequent upon the use of 
automatic or easily-controlled mechanical appli- 
ances, tends to the increase of the average wage, 
although it undoubtedly operates also in the direc- 
tion of lessening the actual cost of manufacture. 


Reasons FoR THE Raitway Race To Scorianp. 


Some might say that considering the average 
speed attained in the 400 miles run from London 
to Edinburgh, or Glasgow, exceeds 50 miles 
per hour, any attempts to decrease it, even by 
temporary spurts, was unreasonable; but, apart 
altogether from the general advantage which must 
accrue by the effort to determine the maximum 
5 300 possible under the working conditions— dis- 
closing, as it must do, the direction in. which 
improvement in locomotive design must follow— 
there are reasons associated with railway manage- 
ment which partly explain the present keenness of 
competition. We have before now pointed out that 
the relationship of the three companies conducting 
the East Coast service—the Great Northern, North- 
Eastern, and North British—have not been charac- 
terised by great amity; for instance, the North British 
objected to the North-Eastern taking all the trains 
between Berwick and Edinburgh over the North 
British line. When the Scotch company succeeded 
in gaining a share of this traffic there arose the 
question of acceleration due to the quarter of an 
hour’s stop at York becoming unnecessary, owing 
to the inclusion of dining-cars and luncheon-cars on 
the train. Here the North-Eastern gained their 
point in favour of the acceleration, with the result 
that the day train was timed to make the journey 
in 8} hours, not only on the East Coast, but also 
on the West Coast routes. The North-Eastern, 
too, have been trying to get running powers over 
the North British line between Berwick and Edin- 
burgh, with the intention of having a staff of their 
own, and at the same time they have, in conjunc- 
tion with the Caledonian Company, arranged a 
faster service than formerly between Newcastle 
and Glasgow vid Carlisle, and, notwithstanding a 
heavier road, this journey, in the case of at least 
one train per day, is made in shorter time than 
vid Edinburgh. This was the situation at the 
beginning of this season, when the Midland Com- 
pany decided to greatly accelerate their service to 

lasgow and Edinburgh. Formerly the Midland 
did not attempt fast running, their route being 
longer and through a heavy country, dotted with 
large towns, which it was felt could not be ignored by 
through expresses in the same way as is the case on 
the West Coast route, where a stoppage is only made 
at Crewe. The splendid Midland locomotives re- 
cently designed by Mr. Johnson, however, largely 
overcome the difficulty of greater distance, and the 
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company decided to make only one stoppage south 
of Carlisle, namely, at Nottingham, so that the run 
to Edinburgh, notwithstanding the longer road, occu- 
pies only about half-an-hour more than on the East 
Coast route, with its long stretches of compara- 
tively level road. It is easy to understand that 
the North British, who take the Midland train 
from Carlisle to Edinburgh, would not be 
objectors to the acceleration ; and, as a matter 
of fact, the Carlisle to Edinburgh time has 
been well kept; but, as yet, no attempt has 
been made to excel the scheduled time. The 
East Coast companies, on the other hand, are 
making the pace, and have been arriving at Edin- 
burgh considerably in advance of booked time, and 
the public will, no doubt, watch with interest the 
contest, especially if the West Coast should be 
roused ; because, notwithstanding their heavy 
loads, their locomotives are well able to give a 
good account of themselves. The position of the 
North British Company is distinctly the most 
interesting. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 27. 

WHEN the United States Steel Corporation was 
formed, three motives predominated in the action: 
First, to find an investment on a a highly profitable 
basis for a large volume of capital ; second, to prevent 
the Carnegie Company from swallowing up all the 
other iron and steel makers; and, third, to prevent 
that company from upsetting and demoralising freight 
rates through the construction of a new line from 
Pittsburgh to the Atlantic coast, with extensions to 
St. Louis, and thence to the north-west and south- 
west. The recent decision of that company to con- 
solidate the National Steel Company with it, is the 
first step in a series of consolidations which will de- 
monstrate that Mr. Carnegie saw through a solid stone 
wall when he went through the motions of selling out. 
The next national companies that will disappear down 
the Carnegie Company’s throat will be the American 
Tinplate Company and the American Sheet Com- 
pany. Carnegie officials are to be placed in ee 
of these subordinate interests. The Shelby Steel Tube 
Company, the largest concern of its kind outside of the 
National Tube Company, capital 15,000,000 dols., has 
been acquired by the United States Steel Company. 
The making of steel rails in the south and in the west 
is likely to increase soon. The Tennessee Coal and 
Iron Company’s mill in Alabama will soon be making 
rails, and if the demonstration is satisfactory another 
mill will be built. Railway managers have been 
quietly eecuring stock in the Colorado Fuel and Iron 
Company, the secret purpose being alleged to greatly 
expand the mill, so as to furnish rails to western roads 
at cost. Another 3,000,000 dols. steel plant is pro- 
jected in the Pittsburgh district. The Bethlehem 
sale has not yet taken place. There is an uncontra- 
dicted rumour that the United States Steel Company 
intends to pay 4 per cent. on common, 7 per cent. on 
preferred, and 5 per cent. on its bonds, which requires 
an earning capacity of 75,000,000 dols. This would 
call for a distribution of some 19,000,000 dols. The 
construction of the proposed bridge plant in the Pitts- 
burgh district will be formally recommended in about 
two weeks to the United States Steel Company. 
Another 1,000,000 dols. steel plant is to be erected by 
Alan Wood, and Co., a short distance from this city. 

The Republic Iron and Steel Company is erecting 
what isspoken of by the millmen as the Aothr 26-in. 
billet and bar mill in the world. Electricity will be 
the motive power. The proposed bridge iron plant 
will have a capacity of 100,000 tons per year, and the 
cost of the plant will be close to 2,000,000 dols. The 
ownership of the Minnie ag Copper Mine, valued 
at 10,000,000 dols, has been judicially placed in F. A. 
Heinze, who has nearly 300 suits pending for other 
more or less valuable properties. This tuccess in 
winning suits is amazing ; his opponents’ copper stocks 
are very active. The Amalgamated has increased 
stock to 155,000,000 dols. Exports of copper last 
week, 2358 tons, price 17 cents. Lead has been very 
active, and spelter goes fast. Total arrivals of tin in 
the United States since June 1, 2531 tons ; latest 
arrival, the Gymeric, 846 tons, from. the Straits. 

The characteristic of the markeis in nearly all lines 
is an advancing tendency in raw material. 











Lowegstorr.—On Tuesday Mr. W. D. Meade-Kin 
held an inquiry on behalf of the Local Government Boa: 
into an application of the Lowestoft Town Council for 
authority to borrow 37,0002. for sea defences. Mr. 
Douglass, the engineer concerned, explained his plans in 
detail, and said it was pro to erect a groyne 240 ft, 


long at the southern borough boundary, and a spur break- 
water of 245 ft. at the south side of the south pier. On 
the north beach it was proposed that there should be a 
wall 5796 ft. long and from 14 ft. to 18 ft. deep, with 
timber groynes in front. The inspector will report in 


THE DUTCH TORPEDO-BOAT 
** RINDJANI.” 


without any wind. The vessel was drawing 3 ft. 9 in. 


| | High- } i 
Steam, Steam, Pressure Air 





forward, 4 ft. 74 in. aft., giving a mean of 4 fo. 2} in., ; 
the total load being 49.5 tone, The results are eet out | his love for nature, that he borrowed the idea from 


| and in the following year assumed the more responsible 
ition of chief engineer, which position he held until 
arch of 1876. During these years the firm were very 


Messrs, Yarrow AND Co., Limited, Poplar, | busily engaged, not only in railway appliances, but in 
launched, on the 2nd inst., the last of the torpedo- | the manufacture of agricultural implements, portable 
boats for the Dutch Navy. This vessel, the Rindjani, 
belongs to the same class as the oil-burning boat 
illustrated in ENGINEERING a fortnight ago (page 803). 
She was launched at 2 o’clock with her steam up, and 
35 minutes later left the yard to undergo a series of 
— speed trials, in showery weather, but 


engines, and the like ; and the subject of this memoir 
introduced many improvements, of which it is only 
necessary to mention a few—a bean cutter, a cam chaff- 
cutter, oat mill, thrashing machines; but perhaps the 
most important improvement was his method of 
chilling iron, and its application to railway work. 
This system proved most successful also in connec- 
tion with plough-shares, and it was characteristic of . 





PARTICULARS OF THE TRIAL OF THE ‘“‘ RINDJANI,” Frrst-Ciass TorPEDO-BoaT, BUILT BY MEssRs. YARROW 
AND Co., Limitep, Poriar, roR THE DutcH GOVERNMENT. 





























200 | 186.6 180 23 











| 
Revolutions | : | Second : 
Boiler. | Engine. | Steam Vacuum.  pregsure. |per Minute.| 7i™¢- Speed. | Means. | Means, | Slip. 
; Chamber. | | 
Ib. lb. | Ib. in. in. | min. sec. | knots knots | knots | percent. 
| 298.2 2 51 21.052 | 
| | 19.999 15.5 
145 1425 | 130 | 231 15 | 8016 3 10 | 18.947 | } 
Progressive Speed Trials. 
| 811.5 | 2 46 «| 21.686 
155 148.5 144 23 65 | 20.898 | 15.3 
313.7 259 © 20.111 
} 331.5 2 32 | 23.684 
170 1615 156 5 23 .83 22.817 oe 12.4 
329.2 2 44 +| 21.951 | 
| | 335 2 30 | 24,030 
180 1650 | 169 22.7 | 875 23.392 u 12.4 
| 341 2 38 | 22.785 
342.2 229 | 24.161 
190 166.5 160.5 23 | 1.86 24.161 | bid 11.9 
j: @5a2 | 2 2 | Seto 
Full-Speed Trials. 
l | 3:3 4 2 21 , 25,582 
200 1815 | 176.5 | 22.8 2.0 | 25.353 | 
| | 366.7 2 23 25.175 25.398 
25.444 
| 268.5 2. 20 25.714 25.579 
200 188.3 180 | 23 2 | 2.25 25.714 
| | 369.8 2 20 25.714 25.714 
| 25.714 | 
370.3 2 20 | 25.714 25.668 | 
200 | 190 183.7 23 1.4 25.623 | 
372.3 2 21 25.532 
Means of Six Miles. 
— SE —_— <a 7 tig 2 ee a Reet MG 1s KS a en eas eer 
1.9 | Mean of means—revs , 368.7 ; speed, 25.590 knots ; slip, 12.1 p.c. 














in the Table accompanying this article, from which it 


at progressive speeds; two runs in each direction 
giving 19.999 knots, two at 20.898 knots, two at 
22.817 knots, two at 23.392 knots, and two at 24.161 
knots, the slip of the propeller decreasing from 15.5 to 
11.9 per cent. Then six runs were made at full speed, 
the mean results being—boiler pressure, 200 lb. ; at 
engines, 186.6 1b. ; at steam chest, 180 Ib. ; first 
receiver, 71} lb. ; second receiver, 12} lb. ; vacuum, 
23 in. ; air pressure in stokehold, 1.9 in. ; revolutions, 
368.7 ; speed, 25.59 knots ; and average slip, 12.1 per 
cent. The vessel continued running for some time at 
this speed ; and the coal burned throughout the trial, 
which terminated at 9.20 p.m., was 7 tons 10 cwt., 
the draught upon the return being—forward, 3.6 in. ; 
aft, 4 ft. 7 in. ; mean, 4ft. O4 in. r. Van Waveren 
and Mr. Van Bowen were present on behalf of the 
Dutch Navy. 


THE LATE MR. GEORGE ARTHUR 
BIDDELL. 


WE regret to have to record the death of Mr. George 
Arthur Biddell, who was so long and so intimately 
identified with the success of the old firm of Ransome’s, 
of Ipswich. His father, Arthur Biddell, was married 
to a sister of the founder, and his four sons became 
more or less associated with the famous engineering 
concern. The subject of our memoir was born 
in 1824, and was thus in his 78th year. Like his 
brothers, he was educated in the school at Grun- 
disburgh, and entered the Ipswich works in 1840, 
then owned by Messrs. J. R. and A. Ransome 
and C. May. He served a seven years’ apprentice- 
ship, going through the various shops and drawing 
offices, and applying himself diligently to acquiring an 
all-round knowledge of rere, « so that before his 
time was out he was entrusted by his employers with 
the important duties associated with the comnience- 
ment of a factory in Tours, France, for the manufac- 
ture of Ransome and May’s compressed fastenings for 
railways. On his return to Ipswich, he became sub- 
manager, and was concerned mainly upon the construc- 
tion of pumps, engine switches, crossings, turntables, 
and cranes. In December of 1850, however, he was 
chosen to be assistant to Mr. Hensman, the chief 
engineer for the machinery department of the 1851 
Exhibition, and received the superintendents’ medal 
and diploms. In May, 1852, he returned to the Ipswich 
firm, which had in the meantime become Ransomes and 








due course, 


Sims, as engineer and manager of a large department, 


will be seen ten runs were made on the measured mile | p 





the rabbit’s tooth. Thus he chilled one edge of the 
lough to correspond with the hard surface of the 
tooth, and the friction of the earth in its operations 
wore away the soft part, maintaining always a wedge- 
shaped blade. This was one of the most widely 
applied of the inventions. He also tried a method 
for rifling a projectile, instead of the bore of a gun, 
but without success; he made several boilers with 
an arrangement of flue and tubes easily withdrawable 
for inspection, and he worked for long at gas-burners, 
&c. Indeed, in his later years he found opportunity 
for energy in the Ipswich gas undertaking, of which 
he was chairman, and other local concerns, occupying 
his mind to the last for the advancement of the town 
for which he had done so much. He was struck down 
with a paralytic stroke on Wednesday, the 19th ult., 
and succumbed on the 23rd ult., to the regret of a 
wide circle of professional and other friends. 





More CoaL_1N_ THE Nortu. — Messrs. Bolckow, 
Vaughan, and Co., Limited, have commenced sinking a 
new pit at wy wee nes oy near Bishop Auckland. One 
of the drafts has already been partly constructed. The 
seam of coal to be worked is the Brockwell. 





Tre Exxcrric Lieut at York.—A report on the first 
ear’s working of the York electric lighting station has 
n issued to the members of the town council by the 

engineer, Mr. C. A. Midgley. The report states that after 
payments of all outgoings, including interest and sinkin 
fund, and also discharging a debt of 3107. 19s. 6d. incu 
in preliminary expenses, there was a net profit of 
987. 15s. 9d. The year has been a phenomenal one. 
Originally, Professor Kennedy installed four engines 
and dynamos with a total horse-power of 320. With 
this plant, the town council was in a position to supply 
6000 lamps of eight candle-power each, burning simul- 
taneously. So great was the demand, however, that a 
400 horse-power engine and dynamo was installed for the 
past winter. This No. 5 set was itself capable of supply- 
ing 7000 eight candle-power lamps; but even with .this 
set, the council has not been able to have one of the 
others laid off, and at the end of the year (March 31, 1901) 
it had a total lamp connection of 16,400 eight candle- 
power lamps connected to the mains, and over 5000 eight 
mrs cg sid lamps applied for, the majority of which 
would be connected by the end of July. A further ex- 
penditure of 10,850/. on mains and extensions for the 
coming winter is considered absolutely necessary if the 
present rate of progress is to be maintained and the 
eee for the light are already so extensive that 
the expenditure can but be remunerative. The electric 
lighting committee proposes to carry out the extensions 
suggested. 
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THE DEVELOPMENT OF SMOKELESS 
POWDER. 


To THE Eprror oF ENGINEERING. 

Sir,—The interesting articles in your esteemed journal 
on the subject of American experiences in regard to the 
different kinds of smokeless powders, fully corroborate 
the similar results arrived at in Sweden. 

In this country nitroglycerine powders have been used 
by the Navy since 1892, and have of late been adapted 
also for certain heavy guns belonging to the coast de- 
fence; whereas the Army is using principally a nitro- 
— powder, manufactured at the Government 
actory. 

Up to 1896, smokeless powder was used by the Navy 
only for the light quick-tiring guns. That year it was 
adopted also for the new 12-centimetre (4.7-in.) quick- 
firing guns. ; 

The nitroglycerine powdér employed for these purposes 
was ordinary ballistite, pagent | 50 per cent. nitro- 
glycerine and 50 per cent. nitrocellulose of about 12 per 
cent. nitrogen. The heating and erosive effect of this 

wder is very much the same as that produced by cordite. 

y using a more suitable shape of the grain—tubes instead 
of cords—it was, however, possible to obtain a satisfac- 
tory velocity without too excessive pressure, thus avoid- 
ing a too great erosive effect on the bore of these light 


guns. P : : ; 

In 1897, during firing experiments carried out at Bofors 
with a 15-centimetre (6-in.) quick-firing gun with very 
small chamber space, it was found that the heating effect 
of the power was too considerable to make it suitable for 
a gun of this calibre. After a few rounds, a considerable 
washing away of the metal round the seat of the pro- 
jectile was perceptible. After three rounds, using the 
same metal cartridge = was completely worn out 
at the edge, and could not be used further. 

It was then found necessary to alter the composition of 
the powder, in order to obtain a lower temperature of 
combustion, and consequently less corrosive effect. 

This aim was arrived at by lessening the percentage of 
nitroglycerine to 25 per cent., and using a ‘‘ moderant,” 
which is at the same time a solvent for nitro lycerine and 
nitrocellulose. In this way it is easy to obtain a com- 
position giving even a lower development of heat and 
larger volume of gas per unit of weight than a pure nitro- 
cellulose powder containing a low percentage of nitrogen, 
such as, for instance, the German T'roisdorf powder. 

To prove this, the following results obtained by calori- 
metric test of the two powders may be cited : 























Beé | he 
= Volume of Gas of 23 
5 e Combustion. |B as. 
Kind of Powder. § ieee Sane 13 8 
5 
ak laf£ 
sa —— Aqueous. | Total. wee 
Nitroglycerine powder 
(yielding 11.27 per cent. | 
N.*). es oe --| 922) 813 | 165 978 | 901.7 
Troisdorf powder (yield- 
ing 11.98 per cent. | 
N.*). oe =e --| 943) 750 172 922 | 870.5 
| | 








* Nitrogen determined by nitrometer. 


As will be observed, the nitroglycerine powder is 
capable of performing a slightly greater amount of work 
per unit of weight, under the same conditions, although 
the heat produced _ gramme is somewhat less. 

These theoretical calculations have been upheld by 
actual experience, the modified nitroglycerine powder 
having given satisfactory results in various heavy guns, 
up to such of 25.4 centimetres (10 in.) calibre. 

_ The experience in Norway, where a similar nitroglyce- 
rine powder is used by the Army as well as by the Navy, 
for guns of all calibres, and also for the Army rifle, seems 

to be very much the same as in Sweden. Since 1893, 
when the powder was first introduced into the service, no 
serious complaints have been made against it. 

In taking cordite as the representative type of powders 
containing nitroglycerine, as has been done by the author 
of a paper which appeared on March 8 in your jou 
and condemning the whole class on account of the 
demerits of cordite, a great injustice is certainly done 
towards the more modern types, which do not share the 
same faults. For it can hardly be denied that cordite is 
in several respects an antiquated powder, however great 
may have been its merits at the time of its first appear- 
ance, and even then these merits were disputed. 

Thus, the cord shape is not by far comparable to the 
tube or multiperforated grain, when a high ballistic effect 
with moderate pressure is desired. 

Farther, the use of insoluble nitrocellulose, together 
with a moderant— vaseline—which is not a solvent, 
either for nitroglycerine or for nitrocellulose, causes 
serious disadvantages, which are still further aggravated 
by the excessive percentage of nitroglycerine contained 
in the powder. By exposing cordite to feat and ure, 
ib 18 easy to cause the nitroglycerine to separate from the 
ni ulose, in a way very similar to the squeezing out 
of water from a wet sp It is all but possible that 
the same phenomena occurs, at least partly, in the com- 
bustion of cordite in a gun. If this be so, the nitro- 
glycerine will burn slightly quicker than the nitrocellulose 
and vaseline, producing a higher temperature in the 

eginning of combustion of the c than the compo- 
sition of the powder and the calorimetric data would 
indicate, 

A further disadvantage of cordite, which does not exist 
with the low percentage, nitroglycerine powders contain- 
ing “soluble” nitrocellulose, is the exudation of nitro- 
glycerine which takes place at a low temperature. 


rnal, | COLLECTING DISCHARGE FROM CUPOLAS. 


in the view of your correspondent, their absolute freedom 
from: porosity. A nitrocellulose powder containing a 
few per cent. of volatile solvent is apt to lose part of 
this — prolonged storage. The evaporation of the 
solvent will cause a tendency of the interior of the grains 
to contract. As the surface is hard and brittle, the grains 
will be exposed to internal stresses which may, under 
unfavourable conditions, cause their breaking up in the 
bore of the gun, thus producing an excessive pressure. 

In the evaporation of the solvent, a certain porosity is 
unavoidable. This porosity causes a certain hygro- 
scopicity of the pure nitrocellulose powders, and a ten- 
dency to give uneven pressures. 

The advantages claimed for the pure nitrocellulose 
powders are a high degree of chemical stability and low 
temperature of combustion. As it seems, however, quite 
feasible to arrive at the same results, and gain other very 
important advantages, with a nitroglycerine powder con- 
taining a low percen of nitroglycerine, such powders 
will probably, as is 
prove the most satisfactory for the future. 

Bofors, June 27, 1901. RaGNAR SOHLMAN. 





THE ALLIS ENGINES AT GLASGOW. 
To THE EpiTorR oF ENGINEERING. : 
S1r,—So many reports have been circulated of late with 
regard to the performance of the Allis engines, which we 
had the honour of supplying to the Glasgow a 
for the operation of their tramways, that we s be glad 
to have you notice the enclosed report, which is, we be- 
lieve, the first authorised publication on the subject. 
We remain, Sir, yours faithfully, 
Rosert W. BLACKWELL AND Co, LIMITED, 


Per F. S. L. 
59, City-road, London, E.C., July 2, 1901. 


GLascow TRAMWAY CommiTTEsE.—At the usual fortnightly meet- 
ing of the Tramways Committee, held on June 26, the General 
Manager reported that satisfactory progress was being made all 
round at Pinkston Power Station, and that the machinery in 
operation was working well. In addition, a report was submitted 
by Mr. Parshall, the consulting engineer, which gives the position 
of the works as at this date. Mr. Parshall says: ‘‘ I have pleasure 
in reporting favourable progress since seeing you three weeks ago. 
The electrical machinery in the sub-stations, and all of the under- 

round cables, have given entirely satisfactory results. There have 
Seen no electrical difficulties whatsoever. Io the power station the 
boiler-house arrangements are approaching completion. The coal- 
handling machinery has been tested and found satisfactory. The 
first economiser hag now been put in satisfactory working order, 
and the second one is well forward. The outside coal-handling 
machine has been tested and found satisfactory. Generally, 
everything in operation in connection with the boiler-house is 
working well. As regards the engine-room, the two Stewart 
engines, which have been working for some weeks at about half- 
load, were taken out of work on June 14, and one handed 
over to the Stewart Company for general overhauling, the 
second engine being held as a stand-by for the working of the 
auxiliary power plant in case of failure of supply from Dalhousie. 
This second machine will be turned over to the Stewart 
Company as soon as the first machine is put in working order. 
What Iam asking the Stewart Company to do is to make such 
arrangements as will enable me to use the engines under usual 
working conditions. As yet we have been unable to work these 
engines with the governor, and have had to work them always 
witha man at the throttle. The little trouble at first experienced 
from warm pins with the Allis engines has entirely disap 
No. 1 Allis engine has been carrying the car load for eleven days, 
and the No. 2 for sixteen days. The average load on an engine 
for 250 cars amounts to some 1400 kilowatts. The average output 
from the station amounts to .93 Board of Trade units per car-mile, 
which figure will indicate to you that the system generally is 
working efficiently and wel!. As regards the Musgrave engines, 
the first commenced turning ground on Monday last. There have 
been some incipient troubles from heating, but not more than 
might reasonably be expected in s' g anew engine. The 
engine will be put on artificial load on Saturday first, provided 
things go on satisfactorily, and it is expected it will be in satis- 
factory working order for car load in a week from that time. We 
are pressing the contractors for the cranes to complete their con- 
tract. As you know, these contractors have been a cause of 
serious delay in connection with the execution of the engine con- 
tracts. They are now, however, actually at work overhauling one 
50-ton crane, and report the 30-ton crane ready for trial. The 
condenser and auxiliary plant generally are working satisfac- 
torily, and have given no unusual trouble from the beginning.” 








To THe Eprror or ENGINEERING. 

Srr,—Acknowledging the fact that your paper is one 
of the leading in the engineering world, we write to ask 
whether you or any of your subscribers can assist us in a 
matter of our cupola. We have an iron-melting cupola 
fixed in our foundry about 50 ft. from the drying sheds 
of a tannery, and the tanners complain that one hundred 
pounds’ worth of leather is damaged every year, owing 
to the fact that smuts and other refuse from the top 
of our cupola are deposited on their leather in these 
drying sheds. 

We bave tried several different sorts of caps and dust- 
collectors on the top of the furnace, but so far without 
success, although we have partially succeeded in prevent- 
ing the ee part of the smuts from escaping. 

e shall be glad, therefore, to hear from you or your 
readers as to whether you can suggest or help us in this 
matter in any way. 

Yours faithfully, 
Tur Ricumonp Gas Stove AND METER 
Company, Limitep. 
J, A. Ransome, Director. 
Warrington, June 27, 1901. 





Tue Commitrer oN SranparRp Street SExcTIONS: 
Egratum.—The address of Mr. Leslie S. Robertson, the 
secretary to the committee appointed to re on the 
adoption of standard steel sections should be 28, Victoria- 
street, S.W., and not 29, as printed in our issue of the 





The main advantage of the nitroglycerine powders are, 


pointed out by Mr. Willcox, | Co. 


peared. | cargo of about 6300 tons on a lig 


LAUNCHES AND TRIAL TRIPS. 


Tue steel screw steamer Elswick Tower recently 
launched from the ohiplaiiting ard of Messrs. Robert 
Stephenson and Co., Limited, of Hebburn-on-Tyne, to 
the order of the Elswick Steam Shipping Company, 
Limited (Messrs. Weidner, Hopkins, a Co.), was taken 
out to sea on Saturday, the 22nd ult., on her official trial 
trip. The dimensions are: ft. over all by 47 ft. 
breadth by 29 ft. 10 in. depth moulded, and she carries a 
deadweight of fully 6300 tons. The engines, which are 
of the triple-expansion type, have cylinders 25 in., 41 in., 
and 67 in. in diameter by 45 in. stroke, and are — 
with steam a _ FC ne — working at 165 Ib 
pressure, sup y Messrs. Richardsons, Westgarth. 
and Co., peti’ of Sunderland. tit cits 


On Thursday, the 27th ult., the steel screw 
steamer Rosebank, built by Messrs. William Gray and 
., Limited, to the order of the Pyman Steamship Com- 
any, Limited, West Hartlepool, was taken to seg for 
er trial trip. The vessel has been built to Lloyd's 
highest class under special survey. She is 358 ft. in 
length over all, 49 ft. 6in. in breadth, and 28 fi. 3 in. 
deep. Triple-expansion engines, having cylinders 254 in., 
404 in., and 67 in, in diameter by 45 in. stroke, have been 
supplied from the Central Marine Engine Works of the 
firm, together with two large steel boilers adapted to work 
at a pressure of 180 Ib. per square inch. 


On Thursday, the 27th ult., the new first class steel 
screw cargo and passenger steamer, bearing the name 
Laeisz, in memory of the late C. Ferd Laeisz, and built 
to the order of the Deutsch-Australische Dampfschiffs 
Gesellechaft, proceeded from the yard of the builders, 
the Flensburger Schiffsbau Gesellechaft, for her official 
t The engines, capable of developing an indicated 
horse-power of about 2500, gave a speed of about 134 knots. 
The vessel’s principal dimensions are: Length, 403 tt. 8 in. ; 
breadth, 47 ft. 8 in.; depth, 32 ft.; and she has a dead- 
weight carrying capacity of about 6500 tons. 


There was launched on Friday, the 28th ult., from the 
yard of Messrs. Ramage and Ferguson, Limited, Leith, a 
twin-screw tender, Helen Peele, for the Royal National 
Lifeboat Institution. The vessel has been built from 
designs by Mr. G. L. Wateon, of Glasgow. 


Messrs. John I. Thornycroft and Co., Limited, launched 
on Tuesday, the 2ad inst., the third of the four first-class 
torpedo-boats building for the British Government. The 
boats are 160 ft. long by 17 ft. beam, and carry a load of 
42 tons. The speed is 25 knots. They are armed with 
three 18-in. torpedo tubes, and three 3-pounder quick- 
firing guns. 














Sir Raylton Dixon and Co., Limited, Middlesbrough, 
launched on Wednesday, the 3rd inst., from the Cleve- 
land Dockyards, a fine steel screw steamer, named Den 
Seaton, built to the order of Messrs. C. Barrie and Son, 
Dundee. The vessel’s dimensions are 364 ft. by 47 ft. 8 in. 
by 30 ft. moulded, and she is oan to carry a deadweight 

f ¢ draught of water, with 
a capacity of about 9400 tons measurement cargo. The 
machinery will be supplied by Messrs. Richardsons, Weat- 
garth, and Co., Limited, Middlesbrough, and consists of 
a set of he gg re engines, with cylinders 25 in., 
40 in., and 68 in. in diameter by 48 in. stroke, supplied 
with steam at 190 lb. preesure by three large steel boilers. 





Messrs. Ropner and Son, Stockton-on-Tees, launched 
on Wednesday, the 3rd inst., a steel screw pee of the 
following dimensions, viz.: Length, 343 ft.; breadth, 
46 fo. 6 in.; depth, 27 ft. The steamer has been built to 
the order of Messrs. R. Ropner and Co., of West Hartle- 
os and will carry about. 6800 tons on Lloyd’s summer 

reeboard. Triple-expansion engines will be supplied by 

Messrs. Blair and Co., Limited, of Stockton-on-Tees, of 
about 1400 indicated horse-power, steam being supplied 
by two single-ended boilers, 15 ft. 6 in. by 10 ft, 6 in., 
— a working pressure of 180 lb. The vessel was 
named Westonby. 





AMERICAN CoAL-Mininc.—The production of i 
the United States last year attained the vast agg om of 
267,542,444 tons. In this aggregate Ponnapivanio tie ured 
for 136,724,006 tons; Illinois, for 25,153,929 tons ; 

Btn mone for 21,980,430 tons ; Ohio, for 19,105,408 ‘tons ; 

Alabama, for 8,393,385 tons ; Indiana, for 6,449,645 tons ; 

— for 5,232,843 tons ; and Kentucky, for 5,181,917 
ns. 


est 





Private Owners or Raitway Routine Stoox.—The 
tenth annual general meeting of the Association of 
Private Owners of Railway Rolling Stock was held at 
the Midland Grand Hotel, London, on Thursday last, 
under the presidency of Mr. G. C. et, Mr. W. F. 
Burr, the chairman of the Association, being absent 
through indisposition. Mr. Locket referred to the new 
rules proposed to be issued by the Board of Trade under 
the Railway Employment (Prevention of Accident) Act. 
Only two of those rules affect private owners : the one re- 
quiring brake levers to be fitted to both sides of all rail- 
way wagons, and the other pores for the labelling of 
wagons in traffic on both sides. Ib was considered that 
the requirement as to brakes could not be carried out 
within the time allowed by the rules, but the thirteenth 
rule provided for an extension of time when found to be 
necessary, and the committee would in due time make 
such representations to the Board of Trade as might be 





21st ult. 


necessary. 
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MISCELLANEA. 


In a.communication to the Journal of the Franklin 
Institute, Mr. H. V. gives particulars of experi- 
ments which go to show that a less intensity of pressure 
is needed to punch steel plates when the punching 
is effected by hydraulic pressure than when a rotary 
machine is used. The reason suggested is that greater 
time is given for the metal to flow with the pressure 
machine, whereas with the other type the action is 
quicker, being more in the nature of a blow. Mr. Loss 
8 sts that the best results would be obtained with a 
machine having a slow motion on the penetration stroke, 
and # quicker one for the return movement. 

Electric working in factories, engineering shops, &c., 
is coming more and more into use on the Continent. 
The gg, Yoon establishment of Burmeister and 
Wain, Copenhagen, has to a ty extent adopted this 
system, both at their foundry and engine shop at Chris- 
tianshavn, and now also for the greater part of their 
shipyard at Refshalen. At the latter place they have 
built their own electric station. The engine is of 320 
effective horse-power, hailing from the firm’s own works ; 
whilst the dynamo and the motors, of which the largest 
is of 90 horse-power, have been supplied by Siemens 
and Halske. ilst hitherto five boilers (out of seven) 
were in regular use, two are now, as a rule, sufficient. 


An important reclamation of tide-water flats is now in 
aa go at Seattle, Puget Sound. This city has deve- 
ge? much of late years; but there has a lack 
of sites suitable for the erection of warehouses and 
factories. By - 5 in the tidal wastes in question, a 
fine level area will provided for this purpose. Much 
of the mai necessary is being obtained from two 
waterways—1000 ft. wide and 30 ft. long—now being 
cut through the flats so as to form navigable channels 
between Lake Washington and Puget Sound, and between 
the latter and the Duwomish River. Seawells are being 
constructed along the edges of the flats, and the space 
behind will then be filled in by “ hydraulicking,” part of 
the necessary material being obtained from hills in the 
background. 


In a recent issue of the Jron Age Mr. H. G. Tyrrel, of 
Boston, gives some rules for making approximate esti- 
mates as to the cost in the States of buildings for manu- 
facturing purposes. Sheds and other buildings exposed 
only to the usual roof and wind loads cost, he states, from 
1s. to 1s. 5hd. per square foot of ground covered. Machine- 
shops, foundries, and the like cost from 1s. . up to 
1s. Told. per square foot ef ground occupied, For sheds 
and manufacturing buildings a fairly close estimate of 
cost can be made by taking it as 1s. for every square foot 
of outside exposed surface of walls and roofs. If travelling 
cranes are fitted, the amount thus obtained: should be 
increased by 4s. 2d. per lineal foot of the building for 
every ton capacity of the crane. This covers the cost of 
crane supports and girders only, and not that of the crane 
itself. Foundations are not included in the above costs. 


Ferro-silicon has been pe at the Meran (Tyrol) 
Steel Works by electro-thermic processes, by passing a 
heavy current through a mixture made up of 1 ton of 
forge scale, 8} cwt. of quartz, and 8 cwt. of coke. The 
operation lasts fifteen hours, and results in the production 
of 154 cwt. of ferro-silicon. The output is 0.45 Ib. per 
kilowatt-hour. The ferro-silicon thus produced contains 
214 per cent. of Si and 754 per cent. of Fe, and costs about 
8. per ton. It is found that ferro-silicons containing much 
larger quantities of silicon can be readily produced at no 
greater cost per ton. Instill more recent work, open-hearth 
slags have been used to replace the iron scale, and a ferro- 
silicon has been produced from these containing 30 per 
cent. of Si, 54 per cent. of Fe, and 13 per cent. of Mn. 
The energy required is less than with the mixture pre- 
viously described and amounts to about 5380 kilowatt- 
hours per ton. Steel containing as much as 1} per cent. 
of Si is made by the Holtzer Company for the manufac- 
ture of eprings. 


The plan adopted by the Admiralty to control the 
quality of the armour-plates supplied them has been 
to — the makers to furnish an experimental plate 
manufactured under the supervision of an inspector. This 
plate is then tested, and if satisfactory, a batch of similar 

lates, also made under inspection, is accepted with: ut 
urther trial. The inspectors are expected to watch aid 
check the manufacture in all its stages. Abroad, a dii- 
ferent system is followed. One plate out of a batch is 
selected for trial, and if satisfactory the whole of the 
remaining plates are accepted, and no attempt is made to 
control the details of the various processes through which 
the plates have to pass before completion. Both methods 
have some advantages; and recently the authorities deter- 
mined to carry out a check trial, somewhat on the Con- 
tinental plan, of a series of plates made by Messrs. John 
Brown and Co. The plate chosen was one made for the 
Venerable. It was completely fiished, but there were 
some cracks at one end, the importance of which was a 
matter of doubt. The firing trials took on the Tues- 
day of last week, the ticulars of the trial being as 
follows : Plate, 12 ft. by 7 ft. Gin. by 8.8 in. thick, bent and 
fitted to ship’s side ; bolts, twelve of 44 in. diameter, 5 ft. 
long ; backing, oak ; frame, none ; attack, three rounds of 
Holtzer ry EEE steel projectiles of 9.2 in. in dia- 
meter and 381 Ib., 379 1b., and 379 lb, weight, striking at 
the apices of an equilateral triangle 3 ft. per side, with 
velocities respectively of 1899, 1900 and, 1900 foot-seconds, 
each capable of piercing over 20 in. ef wrought iron. 
The plate through the tests pees nye An 

to 


examination at the end showed one crack 

the edge, 4 in. deep and a number of superficial hair 
cracks. All the projectiles were broken up with a pene- 
tration of some 34 in. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 


(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
May. JUNE. 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron,-and 1l. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 


70 lb. to 80 Ib. 
tions. Tin plates are per box of I.C. cokes. 


e metal prices are per ton. Heavy steel rails are to Middlesbrough quota- 








Tur AUSTRIAN LLOyD.—We learn from Vienna that the 
Austrian Lloyd has decided to build eleven steamers, 





Loca, Lonpon: A Municrpat Drkecrory FOR THE 
MerTROpOLIS aND ITs SusursBs.—The division of London 
into burghs has brought several interesting publications 
dealing with the new conditions, .and of these one of the 
most useful is that issued by Messrs. P. S. King and 
Son, 2and 4, Great Smith-street, Westminster, in which 
there is set forth a a list of officials associated with 

tions, councils, and boards within the County 

oe Fy London, and of sixty rs amgy Wea 
within the neighbouring counties, including vern- 
ment, Parliamentary, legal, philanthropic, &c., lists. 
There is a small map; but it is not detailed enough 


to enable the reader to identify the several areas de- 
fined on it. The lists include the County Councils of 
London, Middlesex, and Surrey; the Corporation of 
the City of London ; the School Me for London ; the 
| Metropolitan Asylums Board; the Poor Law School 
| Districts and Sick Asylums; the Thames and Lea Con- 
servancy Boards ; the 28 Metropolitan Borough Councils ; 
40 Metropolitan and Suburban of Guardians; and 
54 Suburban Boroughs and Urban District Councils. The 
numerous institutions and subsidiary is and com- 
mittees appointed by all these local authorities are also 
set out in detail; their location, officers, places, and 
times of meeting of the committees, with other useful in- 
formation, being =. The book is issued at 6d. for 
paper and 1s. for cloth editions, 
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PENMAN'S 
CONSTRUCTED BY MESSRS. 











WATER-TUBE BOILER. 


PENMAN AND CO., GLASGOW. 
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_ WE illustrate above a water-tube boiler de- 
signed by Mr. William Penman, of the well-known 
firm of boilermakers in Glasgow, and constructed by 
them some months ago for running their works ma- 
. chinery. As one would naturally expect, in view of 
the fact that Messrs. Penman confine themselves to 
the making of boilers, leaving others to construct the 
machinery, the steam generator is essentially a boiler- 
maker’s job. Indeed, one of its characteristics is its 
simplicity, while it contains more water than is usual 
with tubulous boilers, Allthe tubes are drowned, so that 
circulation may be as rapid as the stoking requires. 
There is the usual steam collector or drum at the top, 
but instead of the tubes, which are inclined slightly to 
the horizontal, being screwed into junction boxes, or 
expanded intovertical tube-plates at front or back, form- 
ing headers, they are expanded into end chambers, 
of which there are two at both front and back of the 
boiler. These, as shown, are circular and of considerable 
length, built of a flanged tube-plate and a circular body, 
with an angle steel flange for securing the dished plate 
in front, which forms a manhole in smaller boilers or 
hasa door in en of boilers. There is thus no trouble 
In removing @ tube or of plugging it in the usual way, 
while the nest of tubes to which the injured pipe: be- 
lon may be —— for the repairs. 

_ This method of ieolating part of the heating surface 
is one of the features of the design. It will be seen 
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that there are two groups of tubes, with separate 
drums at front and back. The connection between the 
upper and the lower drums is through a series of 
curved tubes =< from the bottom of the upper 
to the top of the lower drums, and these tubes, 
which also are simply expanded, can be stop 
by a lift valve fitting in a seat chamber within 
the upper drum and lowered or raised by a 
spindle extending through the top of the drum 
and fitted with a handwheel. In this way it might 
be possible to work one half of the boiler while with- 
drawing a defective tube and expanding a substitute. 
There are also two outside circulating tubes, con- 
necting with the upper drum above the water line, 
and these are fitted with a stop valve for shutting 
off connection. Under the drum at the back of the 
boiler there is a mud drum with the usual blow-out 
cock, 

The general arrangement, it will be seen, is very 
simple, and although the boiler at the Caledonian 
Iron Works is not worked at a very high pressure, or 
to give forced results, it has done good work, accord- 
ing to the requirements, without indicating any weak 
element in design, and the many engineering visitors 
to Glasgow during the Exhibition period might, espe- 
cially if interested in the problems of water-tube 
boilers, find an inspection of the boiler at work of 
much interest, 


RELATIVE SPEED INDICATOR. 
Kiiroy’s relative speed indicator, which is manufac- 
tured by Messrs. Evershed and Vignoles, Limited, 
Woodfield Works, Harrow-road, London, has been 
devised in order that those in charge of the engines in 
twin-screw ships may be able to know at a glance 
whether the port and starboard engines are running at 


equal s, and, if not, which are going the faster. 
The indications given by this indicator are such as to 
enable the engineers quickly and easily to bring the 
engines to equal speeds, and maintain them so. The 
advantages gained in the engine-room by the use of 
this indicator are self-evident to those used to the 
management of marine engines. Deck officers will 
appreciate the benefits derived, as the equal ruoning 
of the two engines, besides insuring a slightly better 
efficiency of propulsion, facilitates the steering of a 
under all steaming conditions. 

he engraving below shows an indicator. One 
of these would be fitted in each engine-room, suitably 
near the starting platforms. 

When the two engine-rooms are separated by a 
water-tight bulkhead, the two indicators could con- 
veniently be coupled together, one on either side of 
the bulkhead ; as in this case, connection by shafting 
to the port and starboard engines need only be made 
to one of the two indicators. The direction of rotation 
of the pointer indicates the fasterengine. Theright-hand 
shaft is joined by shafting to the starboard engines ; the 


























left-hand shaft is joined by shafting to the ne engines. 
When both engines are running at equal speeds, the 
pointer will remain stationary opposite the indicator 
mark. If the starboard engines are running faster, the 
pointer will move round in the direction indicated on 
the dial shown in the photograph. If the port engines 
are running faster, the pointer will move round in the 
opposite direction, as indicated on the dial. The 
small arrow pivoted under the indicating mark is 
always pointing in the direction in which the pointer 
has moved away from the indicating mark. Lubrica- 
tion is provided for all the moving parts, an oil syphon 
being fitted in the usual way. 
It will be seen from Fig. 2 that the shafts to be 
connected respectively to the port and starboard en- 
ines each engage, by means of bevil gearing, with a 
fifferential bevil gear, whose bevil pinion is mounted 
on an arm which is pinned to a spindle, to the end 
of which is fixed the pointer. An auxiliary pointer 
acts as the ‘‘ indicating mark,” and is fixed, behind 
the dial, to a crown wheel pearing with a pinion ona 
spindle, which is actuated by a knob on the outside of 
the instrument. This arrangement enables the ‘‘indi- 
cating mark ” to be moved round the dial opposite to 
the pointer when necessary. The small auxiliary 
arrow pointer, which can be seen in Fig. 1, but which 
is not shown in Fig. 2, is pivoted under the “‘indica- 
ting mark,” and has a cam attached to it behind the 
dial worked by a spring lever. At the back of the 
inter is a spring eo or tooth, which engages in a 
ollow in the back of the arrow pointer in such a way 
as to leave it pointing in the direction in which the 





pointer has moved away from the “indicating mark.” 
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INDUSTRIAL NOTES. 


Tue Ironworkers’ Journal for July reports the meet- 
ings of the North of England Board of Conciliation and 
‘Avbitration in the iron and steel trades, and also of the 
Midland Wages Board, and the reductions in wages on 
the accountant’s reports. The rates of wages are still 
comparatively high, and it is possible that further re- 
ductions will follow the next report of the accounts 
under the sliding scale. Two cases of dispute were 


before the North of Eogland Board. In one case the | Teg' 


firm at West Hartlepool claimed a revision of rates, to 
which the men objected ; a committes was mts 
to investigate and report. In the other case there was 
a on of work, and a dispute arose as to remunera- 
tion ; the Standing Committee adjusted the claim. At 
the Midland Wages Board there were two matters 
arising out of dismissal without notice. The Com- 
mittee decided to inquire and report in one case ; in 
the other the notice was decided to be good. The 
Welsh Committee had some questions before them. 
In one case the question was the rates of wages and 
hours of labour as between the shearers and the men 
employed by them ; the Committee agreed upon both 
and the basis for future charges. The basis provides for 
rates until the sliding scale brings down wages to the 
schedule level The Journa/ announces the death of 
Mrs. Kane, the wife of John Kane, the founder on 
the workmen’s side of the Board of Conciliation, &c., 
in the North of England, On the death of her husband, 
the employers and operatives gave her an annuity in 
consideration of John Kane’s services, which annuity 
she has lived to enjoy ever since 1875. She was a re- 
markable woman, wife of a remarkable man of the old 
unionist type. 

The Journal reports the recent conference held in 
Birmingham. The report speaks of the great pro- 
sperity in the iron and steel trades in 1899 and 1900, 
and then of the serious collapse in the current year, 
and the consequent fall in wages. During the two 
years of prosperity the membership incrcased by over 
4000 ; but now there is a decline in membership, due 
to some extent to the precariousness of employment. 
The report refers to the difficulties that arise when 
wages go down under the sliding scale; some men 
regard it as all right when wages go up, but all wrong 
if they do down ; but itis explained that what is right 
in the one case is also right in the other. In one case 
an extensive firm wanted the men to accept 10 per 
cent. reduction in anticipation of the effect of the 
sliding scale ; but the men refused, and out-of-work 
pay was granted during the stoppage. In another 
case a large number had to be supported because of a 
dispute in an allied trade causing stoppage of work. 
The report pays a compliment to the committee in the 
Welsh sheet trade, whose efforts have been succeseful 
in arranging conditions so as to avert disputes, or in 
effecting a settlement of such without strikes. An 
amendment of the rules was carried, the object of 
which is to prevent local disputes, that is to say, 
strikes locally, without full consideration by the lodge 
first and then by the council. This will tend to 
strengthen the different boards whose duty it is to 
avert strikes by conciliation and arbitration. <A 
resolution to “‘ centralise the funds” was lost, as the 
conference was of opinion that the methods now 
adopted were sufficient for all purposes. The con- 
ference, as a whole, was most worl a and the pro- 
ceedings were business-like. Guided by men of long 
experience, the clelegates were not easily led into new 
— or by-paths; they follow cautiously the old 
ines on which the association has prospered. 





The report of the National Union of Boot and Shoe 
Operatives indicates that the state of trade has im- 
proved, but it is still slack in many centres. It is 
moderate, in fact, rather than g ; and the com- 
ment is, “‘It is far better thana section being fully 
employed while others walk the streets.” Disputes 
in the month were frequent—one being caused by the 
unsanitary condition of the workshop in which the 
men were expected to work. After some negotiations, 
the employer consented to work in a house taken for 
the purpose until the workshop was rendered fit to 
resume work in it, In other instances where com- 
plaints arose the president of the union waited upon 
the employers and effected settlements on the basis of 
the award of Lord James of Hereford, and of the 

ment made through the late Sir Courtenay Boyle, 
of the Board of Trade. There has been a dispute at 
Killarney, lasting ten weeks; it is not yet settled, 
but the men expect to win, as another employer is 
getting the trade and employing those on strike. At 
Ayr the men were unable to settle a dispute, and 
handed in their notices. At Newcastle a dispute was 
settled after the men had been idle halfaday. The 
report gives an account of the reception of the French 
delegates at the Shoreditch Town Hall; at the Crystal 
Palace ; at the Co-operative Wholesale Society's pre- 
mises in Leman-street, Whitechapel, &. There are 
also notes on the Factory and Workshops Bill, the 
Education Bill, and other matters in which the union 


centres give an account of the state of trade, local dis- 
putes, and other matters of interest to the members. 





The threatened dispute of the tramway men employed 
by the London County Council seems to have stiffened 
the backs of those who were the most friendly on that 
Council, The men seem to have a notion that the 
humble, if grumbling, ratepayer will pay to any 
extent. He is at the mercy of the Government of the 
day as regards taxes, and of the local authority as 
ards rates, but there is the last straw. Mr. J. W. 
Benn states that the recent demands would amount to 
an increase in the wages bill of some 30,000/. He 
went on to show that the increase A gg by the 
Council was equal to 28,000/., or 9/. per man per 
annum. The Council had, moreover, employed 
some 400 men more by reason of reductions in the 
hours of labour. Under the companies the number 
of men discharged was equal to 10 per cent. of those 
employed ; under the Council only 3 per cent. The 
fines had fallen from 8#d. to 5d. per man per annum. 
He did not think that fines could be abolished. Under 
the companies the men worked 3818 hours in the year, 
at 6}d. per hour ; under the Council they worked 3130 
hours, at 74d. per hour. These are the facts as to 
improved conditions ; but if the men ask too much, 
the chances are that they will be disappointed, and 
that even those who have yielded most will hold 
their hands. ‘The men are well treated ; their com- 
plaints are listened to and considered; they have 
model employers as compared with the old companies 
replaced; but the patient ratepayer may be called 
upon too often. The Council have, after all, to con- 
sider those who find the money, for the Council is 
responsible for any loss sustained by the tramways. 





In the Wolverhampton district there are signs of 
recovery in the iron and steel trades. Business in 
finished iron shows a stronger position. Best bars 
are in regular delivery, and expiring orders are re- 
newed at present ruling prices, with extras for special 
brands. The demand for unmarked iron has been 
such that makers have increased their selling rates by 
5s. per ton. The black sheet trade is more active 
than it has been at any time this year. Hoops are in 
increasing demand at higher rates, and there is better 
ceauleg tee tube strip, but actual business is some- 
what restricted. Rod and rivet iron find a ready 
sale, and also galvanised and corrugated sheets. 
Steel also is in betterdemand. But both merchants 
and consumers have been holding back in view of the 
quarterly meetings. Generally, the tone has been 
better, but there has been little active speculation in 
buying, either for home consumption or for export. 
In the engineering and allied industries there are no 
real indications of any serious slackening off in trade. 
All engaged in locomotive and other railway work 
continue busy; so also are boilermakers, bridge and 
girder constructors, and tank and gasholder erectors, 
smiths and strikers. Ironfounders are not quite so 
busy as they were. In the hardware industries there 
are, of course, variations in activity, but most of the 
heavier branches continue to be well employed, and 
very few of the lighter branches are seriously slack. 
In some branches there is still a large amount of 
Government work in hand, which helps to keep the 
district busy. Taking all things into consideration, 
the prolonged war, the high rates of coal, iron and 
aa and other matters, the position is not unfavour- 
able, and the outlook is brighter. 





In the Birmingham district the improvement in the 
general tone of the iron and steel market has been 
well sustained. The advance of 5s. per ton on un- 
marked bars has not checked the demand. Marked 
bar firms have been fully engaged at quent rates, the 
position being firmer. Gas strip finds a ready sale ; 
there has been a better inquiry for hoops and gal- 
vanised sheets. Steel has been in more active demand. 
Pig iron has been in moderate demand, prices being 
fully maintained. In the engineering and allied indus- 
tries there is little change to report. The engineerin 
branches report trade to be ‘‘ from moderate to good.” 
Boilermakers generally are busy. Ironfounders not 
quite so busy as they were. Machine workers, smiths, 
and strikers are fairly well employed. As regards 
the other iron, steel, and metal-using industries, most 
of them are actively engaged, but a few report trade 
to be slack. It is, however, exceptional to be seriously 
slack. Labour disputes, with the exception of that in 
the tube trade, now happily terminated, have been few, 
and for the most part unimportant. Even the falling 
market, usually a period of strikes to keep up wages 
to the higher level attained, has not been so provocative 
of labour disputes as was formerly the case. Possibly 
one important reason for this has been the fact that 
employers made concessions more freely when the 
market was rising than they did years ago under 
similar circumstances. Both parties seem to be better 
able to adjust differences by negotiations than they 
were long years ago. 








takes an interest, The local reports from all the chief 





The position of the engineering trades throughout 


Lancashire remains without material change. All the 
—— branches continue generally to be well em- 
ployed, with the exception of the textile machine- 
making industries. The complaint, however, is that 
only in one or two special branches is new work com- 
ing forward in any great quantity. Electrical engineers, 
boiler makers, locomotive and railway carriage builders 
are full of work—enough being in hand to keep them 
well engaged for some time to come. Machine tool- 
makers and general engineers are, it is raid, scarcely 
replacing the orders as they run out; but this does 
not indicate any proximate depression. The outlook 
in the textile machine sections is not favourable ; there ~ 
seems to be no encouraging sign of any real improve- 
ment in the near future. The activity in all those 
important branches of trade grouped generally under 
the head of ‘* Engineering vod Allied Trades ” varies in 
the many centres according to the class or classes of 
work produced. In some, exceptional activity is main- 
tained ; in others, some branches are mcderately em- 
ployed, some well employed, and in some there is 
slackness. This variation is even manifest in textile 
machine-making, for in a few centres the trade is better 
than in others. In the iron and steel trades also there 
are variations. Business is said to be irregular. 
There are divergencies in opinion as to the future. 
The one feeling that seems to be general is uncertainty. 
Business is restricted to immediate requirements. But 
finished iron makers are firmer in their quotations, 
which may be an indication of improved conditions. 
The steel trade has improved, and the improvement 
is well maintained, but there has been no advance on 
the recently-quoted rates. 





References are made from month to month in the 
Labour Gazette to the employment of glassmakera, 
and to the large percentage of unemployed members 
of the unions. The quarterly report of the Glass 
Bottlemakers of Yorkshire shows how large a propor- 
tion have to be maintained out of the funds. Dona- 
tion and travelling benefit in 1899 amounted to 
1683/. 2s. 8d. ; and in 1890 to 2277/. 98. This was in 
addition to benevolent grants to distressed members. 
The union is only a small one of 2840 members, of 
whom 2452 are journeymen and 588 apprentices. In 
the last thirty-four years the eociety has paid to 
out-of-work members 71,726/. lls. 7d.; and in bene- 
volent grants, 1070/. 10; in addition to which it has 
spent 36,625/. 7s. 5d. in lockout allowances. Superan- 
nuation benefit has cost 12,1317. 2s.; and funeral 
benefit, 12,0167. 10s. 10d. ; in the latter is included 
grants to widows of deceased members. The members 
have had a long struggle to keep up wages, and spend 
more than most unions in support of the unemployed. 





There appears to be little change in the position of 
affairs at the Penrhyn quarries. The management 
report that there are some 600 men and boys at work ; 
the men allege that only 264 of the men who went out 
onstrike have returned to work, and that the others 
are Officials, weighers, clerks, platelayers, labourers, 
engineers, smiths, joiners, and other workers—not 
quarrymen. The men belonging to the union main- 
tain their position of ‘‘ no surrender,” it is said. It 
is deplorable that such a dispute should continue. The 
Conciliation Act does not operate, and all efforts to 
make it apply, or to substitute some method of nego- 
tiation, have failed. 





The sliding scale joint committee of the iron and 
steel workers and mechanics in South Wales and 
Monmouthshire held a meeting in Cardiff, on Friday 
in last week, when it was decided, upon the auditor's 
report, to reduce wages to the extent of 104 per cent., 
to date from July 1, and continue for three months. 


There is unrest in the cotton districts of Lancashire, 
especially in East Lancashire. The Amalgamated 
Weavers’ Association have entered upon a campaign 
against the system of ‘‘driving” by the overlookers, 
who are said to be paid a percentage upon the weavers’ 
earnings. At a great meeting held at Blackburn this 
was denounced ; other meetings are arranged for in 
all the towns in that part of the cotton district. 

A strike of some 300 weavers began last week, in 
support of a like number who had seeuly been out as 
a protest —— the bad material said to be supplied 
to them. It appears that the firm is supported by the 
whole of the North and East Lancashire employers, 
who are determined to resist the men’s demands. Un- 
less the men give way, it is feared that a lock-out will 
follow, involving many thousands of workers, 








The Birmingham telegraphists complain bitterly of 
overwork by overtime, hain that the staff is under- 
manned. It is stated that the 230 employés have to 
put in from 1200 to 1400 extra hours per week to 
clear off the large amount of business. The operators 
ask that they shall be ap travelling time when they 
have to return to work, after an interval, when the 
normal day’s work is done. The operators blame the 
chief office in London for the grievances complained 





of, not the local head office, 
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The strike of miners at Trimdon Colliery, East 
Durham, which had lasted about four months, and 
involved some 1500 to 2000 men, terminated last 
week. The men resume work on the terms first offered 
by the employers, but the grievances complained of are 
to be considered with a view to mutual arrangement. 





Strikes in Canada continue. That on the Canadian 
and Pacific Railway is alleged by the officials to be 
collapsing, but the men assert that 4000 men are out. 
The officials tay that the men are returning to work; 
the men assert that it is the officials only that are 
trying to carry on the traffic. The cigar-makers at 
Montreal have been on strike for some time; now the 
members of the Spanish Union have joined out. of 
sympathy. The Spaniards are the makers of the 
finest brands. 





At Rochester, New York State, the labourers em- 
ployed on the streets struck work ; others took their 
places. A riot ensued ; the police were summoned ; 
the strikers aseailed them ; then a conflict ensued, and 
eleven policemen and twenty strikers were injured. 





The unrest in Italy continues. The Piedmontese 
harvesters who were brought over to Ferrara to re- 
place those on strike were assailed. Some refused to 
work ; others wanted to do so. The strikers attempted 
to reach the latter, and a riot ensued ; six were killed, 
and twenty were wounded. The officer in command 
of the troops ordered them to fire when the strikers 
refused to retire. 

The revival of violence in labour disputes is to be 
deplored. It can do no good—has always done harm. 
Those who suffer are the strikers, their wives and 
families. The State bears the brunt of the conflict ; 
the employers are not personally concerned. The con- 
flict is always between the workman and the police or 
soldiers, not concerned. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held by invita- 
tion of Professor W. G. Adams in the Wheatstone Labora- 
yf ‘“" College, June 28, 1901, Professor Everett, 
F.R.S , Vice-President, in the chair, a paper on ‘‘ The 
Effect of a High-Frequency Oscillating Field on Electrical 
Resistance” was read by Mr. 8S. A. F. White. The object 
of this paper is to discover if the action of light upon the 
electrical resistance of selenium can be imitated by using 
high-frequency electrical oscillations. Ib is found that 
such oscillations permanently increase the resistance of 
selenium. The effect of a rise of temperature is to in- 
crease the resistance Of a piece of low resistance and 
decrease the resistance of a piece of high resistance. The 
effects of the field in a piece of high resistance can re- 
versed by exposure to light or by reheating and sub- 
sequent cooling. In the case of tellurium a high-fre- 
—, field temporarily decreases the resistance, as also 
does a rise in temperature. Repeated heating and _cool- 
ing of a piece of tellurium permanently increases its re- 
sistance. It seems probable that all of the effects are 
due to rise of temperature caused by minute sparks 
within the mass. The rise in resistance by alternate 
heating and cooling may be due to the formation of tel- 
lurides with the metal of the electrodes. The large nega- 
tive temperature effect of tellurium suggests that it might 
be usefully employed in the detection of heat radiation. 

The chairman expressed his interest in the paper and 
drew attention to the very rapid action of light upon 
selenium. 

Professor Adams said that as the effects here noticed 
were not so rapid as in the case of light, they were pro- 
bably due to change in temperature. 

Professor Bose said he had tried the effect of hertzian 
radiation upon thin layers of various metals and found 
an increase of resistance in the case of selenium, and a 
decrease in the case of tellurium. The effect of radiation 
is confined to a few layers on the surface of the conductor, 
but it appears that it is of the same nature in continuous 
solids as in coherers, 

A paper by Mr. E. C. C. Baly and Dr. H. W. Syers on 
The Spectrum of Cyanogen” was read by Mr. Baly. 
The authors have been able to obtain the spectrum of 
cyanogen by allowing the pure gas to flow through a 
vacuum tube, and observing from the end of the tube. 
This is necessary on account of the brown deposit of 
paracyanogen, which renders observation in the ordinary 
way impossible. The spectrum obtained differs from the 
flame spectrum and consists of a series of equidistant 
flutings through the whole of the red and yellow, some- 
what recalling those of the positive band spectrum of 
nitrogen, The experiments prove that: 1. The Swan 
Spectrum is not produced by a carbon compound which 
does not contain oxygen. 2. The Swan spectrum is that 
of an oxide of carbon, as it is only produced by carbon 
monoxide ; and as this spectrum is changed at once into 


the carbon oxide spectrum by admission of oxygen, or by| Load L 


intense electric discharge, and, further, as the carbon 
oxide spectrum is invariably iven by carbon dioxide, 
there can be no doubt that, 3, the Swan spectrum is that 
of carbon monoxide, and the carbon oxide spectrum that 
of fe dioxide. 
r. Gaster said that this r might throw light 

the discussion of the are inte epeaneee, te = won 
ps = va “e. er ~~ Lag t. The presence of 

might be ab'e to explain the hissing of th 

The Society then adjourned until next Donbe, aa 


ON FREEBOARD.* 
By Mr. ArcHrBALD Denny, Member of Council. 


Tuts short paper on freeboard is intended to be mainly 
historical, and not in any bs, controversial in its 
character. It is written because I felt that some of the 
work which has been done in connection with the existing 
Load Line Regulations should be preserved as being in- 
teresting in itself, and as Fer on record data which 
may form useful points of departure in the future. 

A great deal of valuable work relating to freeboard 
has been carried out by the Technical Staff of the British 
Corporation (with which society I_have the honour to be 
connected), in connection with the Load Line Committees 
which have sat from time to time in recent years ; and 
independent investigation has been made into the general 
laws governing the question. What is now placed before 
you is largely based on that work. . 

The present load line tables are undoubtedly based 
upon Lloyd’s Tables of Freeboard, first published in 
1882, in which that Registry laid down the principle, sub- 
sequently adopted by the 18845 Load Line Committee, 
of reserve buoyancy as a basis of freeboard, and not 
height of platform simpliciter, as was wisely advocated by 





value of erections which cover less than the whole length 


of the vi ‘ 

Table B, for spar-decked v is also based upon 
strength of structure, and was no doubt intended to be 
intermediate between the freeboards required for awning- 
deck vessels, and the minimum freeboards which would 
be assigned to vessels having full scantlings up to the 
height of the superstructure deck, the cuzve for which is 
indicated by the dotted line at the top of the diagram. 
Table B, from several causes, is now practically inappli- 
cable in its simplest form. cab obey 

reps ten No. 2 embodies the result of investigations 
into the relation between the freeboard and reserve buoy- 
ancy figures given in the Tables as published in 1890. 
A mean line was run Srough the tabulated spots for 
reserve buoyancy for Table A (steamers), and a model 
was found which agreed with the Table freeboard and the 
reserve buoyancy respectively, at 300 ft. length. Adopting 
the same form of model throughout, it was found that 
the agreement, not only with the tabulated freeboards 
but with the extensions of those free is to vessels 
having a depth one-tenth and one-fourteenth of their 
length respectively, was very close. This will be seen by 
reference to the diagram, where the crosses indicate the 
tabulated freeboards, and the curves show the actual 



































the Board of Trade. To Lloyd’s Register, therefore, | freeboards which correspond with the mean curve of 
belongs the credit of evolving an orderly method of assess- ' reserve buoyancy. The agreement is as close as could be 
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ing freeboard out of the chaos which had previously 
existed. Without discussing in any way the correctness 
or the reverse of reserve buoyancy as a basis for freeboard, 
I submit a series of curves showing the method of its 
application. 

iagram No. 1 presents in a concrete form the different 
scales of freeboard under the Load Line Act for different 
classes of sea- fo vessels, together with the Table A 
freeboards of Lloyd’s 1882 Tables, expressed in terms of 
length of vessel instead of depth, as tabulated in the 
rules. The freeboard curves shown are all for vessels 
which have a depth equal to one-twelfth of their length ; 
they are measu from the top of deck, and en in 
conjunction with the diagonal line, which shows the 
corresponding depth of vessels at any length, indicate the 
amount of free side in relation to depth required under 
the original Load Line Regulations of 1890, as well as under 
the different extensions, upwards and downwards, which 
were made subsequently. 

Tables A and D give the respective freeboards for flush- 
deck steamers and sailing ships of full scantlings, and are 
baeed upon reserve pry < These Tables provide 
the minimum height of platform permitted under the 
ine Act; no addition to structural strength 
justifies the reduction in freeboard in the case of a full 
scantling vessel; but, without adding to the scantlings 
of the main hull, deeper immersion is permitted on 
account of deck erections when fitted, providing these 
erections are of a certain defined character. 

Table C, or the Table of Freeboards for awning-deck 
vessels, depends u structural strength, and forms a 
convenient point of departure for the assessment of the 








* Paper read before the Institution of Naval Architects. 








expected without introducing an over-refinement of the 
length corrections given in the Tables. 
iagram No. 3 shows a similar analysis of Lloyd’s 1882 
Table A to that of the preceding di m, with the dif- 
ference that the process is reversed. Fair lines were run 
through the tabulated freeboards, and the true reserve 
buoyancies calculated for them ; with the result shown in 
the diagram, that the reserve buoyancies to correspond 
with the tabulated freeboards are found to run in a straight 
line, and to give all vessels of the same —— the same 
reserve buoyancy. Evidently some slip been made 
in framing this Table, as the fair curves of freeboard in 
the Tables could not be produced 4 the irregular line of 
reserve 9 tg pn tabulated. he reserve buoyancy 
figures used by Lloyd’s and the 1890 Load Line Tables 
are the same up to 270 ft. length, although the corre- 
sponding freeboards differ to some extent, as will be seen 
on referring to Diagram 1. 
pe aa o. 4 shows fair curves of freeboard through 
the tabulated figures for Table D, for vessels having depths 
pape to! Boa tenth and one twelfth of their length. 
The calculated reserve buoyancies to correspond with 
these freeboard curves show the same result as for Lloyd’s 
Table A ; they lie along a straight line, and give all ves- 
sels of the same length the same reserve buoyancy. It is 
of interest to note that the freeboard curves last dealt 
with (Lloyd’s Table A) and Table D, hold a constant ratio 
to one another ting out their length. No analysis of 
Lloyd’s 1882 Table D is necessary, as it is practically 
identical with the present Table D, except that a model 
of slightly different form has used in obtaining the 
freeboards to correspond with the reserve buoyancy 


figures. : 
I think these diagrams prove clearly that the original 
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framers of the Load Line Tables intended that all vessels 
of the same length should have the same reserve buoy- 
ancy, no matter what their depth might be ; and this was 
their governing principle in their application of the Free- 

| Tables to vessels of different proportions: the 
practical result being that the Table length corrections 
give to a short vessel of a certain depth a much smaller 
reserve buoyancy than they do to a long vessel of the 
same depth, 

When the Load Line Tables were first published, the 
ended with vessels of 34 ft. moulded depth, althoug 
there were even then in existence many vessels of ter 
depth ; but as the number of these vessels in from 
year to year, it was necessary to adopt some working 
method of dealing with their freeboard. ; 

In 1892 the different assigning bodies came to a tacit 
agreement to extend the freeboard for large vessels in a 
straight line from the finishing point of the printed 
Tables. The effect of this is shown on Diagram 5. The 
greatest length correction given in the Tables was applied 
to all large vessels, although in the printed Tables this 
correction is a steadily increasing one up to 34 ft. depth. 
The effect was to make the extension of freeboards for 
large vessels of different proportions a series of radiating 
straight lines, and to depart from the above-stated prin- 
ciple of constant reserve buoyancy in all vessels of the 
same length, in that it gave to such vessels reserve buoy- 
ancies which varied with depth. 

As it became obvious that the rate of increase both in 
freeboard and reserve buoyancy was too great for these 
larger vessels, the Load Line Commission of 1898, which 
was called primarily to adjudicate upon the question of 
the North Atlantic winter freeboard, was also asked to 
take up the question of the extension of freeboards to 
large vessels. After long deliberation, it was decided to 
adopt for vessels of 38 ft. depth and upwards, having a 
length twelve times their depth, a uniform reserve buoy- 
ancy of 35.8 per cent., and a uniform correction for 
vessels of 34 ft. depth and upwards of 1.7 in. per 10 ft. of 
length. The freeboards and corresponding reserve buoy- 
ancies thus decided upon are shown on Diagram 6, where 
it will be seen that the freeboards converge and the re- 
serve buoyancies diverge from each other for the different 
proportions of depth shown, as the length of vessel in- 
creases. It will be observed that the middle curve for 
one twelfth depth to length does not agree exactly with 
the spots for 35.8 per cent., but the difference was con- 
sidered by the Committee to be so small as to be 
negligible. 

I hope the members will agree with me that the labour 
expended on these investigations has not been wasted, 
and that it is desirable to place on record these facts in 
connection with the assignment of freeboard under Act 
of Parliament, which otherwise might be covered up by 
“‘use and wont.” I have not dealt at all with the details 
of the rules, such as allowances for sheer, round of beam, 
&c , but I may say that the allowances for departures 
from the normal are so arranged as to keep reserve buoy- 
ancy practically intact. Nor have I dealt with the modi- 
fications of the original Tables resulting from endeavours 
to legislate for special types, such as well deckers, raised 
fore deckers, sunk main deckers, &c. I desire, as I have 
said, to avoid anything controversial. 

T have limited myself to laying before you certain facts 
relating to the groundwork of the Tables, which, I trust, 
may be found of some interest and value, 








THE TRANSVERSE STRENGTH OF 
SHIPS.* 
By Mr. J. Bruun, B.Sc., Member. 
Frames, Fitoors, aNnD Deck Brams. 


In a paper read before this Institution in 1882 by the 
late Messrs. Read and Jenkins, attention was called to 
the fact that the question of the transverse strength of 
ships had not received the consideration it deserved. The 
remark is, perhaps, as true now asthen. The longitudinal 
strength has come to be looked — as the strength of a 
ship to such an extent that, whenever the calculated 
strength of a ship is mentioned, no other is usually thought 
of. The longitudinal bending moments being so much 
— than the transverse ones, it follows that the longi- 
tudinal strength is more important than the transverse, 
but it is so only in rd to the quantity of material used 
in the construction. From the point of view of the safety 
of the ship and cargo, the strength of no one part of the 
structure can claim to be more important than that of 
other parts. If the cargo or ship is damaged, it matters 
little whether the cause is longitudinal or transverse 
weakness. It is therefore desirable to have a method 
whereby the transverse strength of aship can be estimated 
as exactly as the longitudinal strength, or practically so. 
The object of the present paper is to attempt to provide 
at a another step towards the establishing of such a 
method. 

The distribution of the material in the longitudinal 
girder is compuratively simple. The breadth, depth, 
and form of the girder being Mom iven, the 
strength can only be varied by modifying the thickness of 
the plating, It is otherwise with the transverse material. 
Here the efficiency, or the strength, lightness, and com- 
pactness of the structural arrangement, depends to a 
much greater extent on the form and distribution of the 
material. We have in this case much more freedom in 
the design of the structural parte. It is therefore all 
the more important to have a method whereby the stresses 
can be estimated ; and as, moreover, the case is somewhat 


‘more complicated than that of estimating the longitu- 


dinal strength, the chances are that the employment of a 


* Paper read before the Institution of Naval Architects, 
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scientific method will detect greater room for improve- | may apply all those forces to it which are samy Sood 


ments in design in this respect. ; 

It may be desirable to briefly state what is understood 
in this paper by the expression athwartship strength. 

The transverse stresses are those tending to change the 
form of the cross-sections of the vessel. They are directly 
due to transverse forces acting on the ship, and, indirectly, 
to longitudinal forces. 

The transverse forces are : 

1. The weights of the structure and cargo. 

2. The reactions of these weights due to changes in the 
motion of the vessel (rolling, pitching, or heaving). 

3. The externally applied forces, such as the pressure 
of water, keel blocks, or other supports. 

The longitudinal forces that affect the transverse 
strength of a ship are chiefly those which bend the vessel 
in a fore-and-aft plane, and, consequently, tend to deform 
the transverse sections, 

Of the transverse forces the weights can be estimated 
exactly, and their reactions can also be found, when the 
conditions of rolling, pitching, or heaving are known. 
The external water pressure can be calculated when the 
pressure per unit area is known. In still water it can 
therefore be estimated as accurately as the weights of the 
structure, but in agitated waters it can only be deter- 
mined by experiments, eitherdirect and exact, if themethod 


| keep it in equilibrium under the given conditions. 


| Fig. 1 represen 
| that of a small single-deck vessel, without pillars, floating 





i t 
t such a cross-section of a simple case, | 


freely in still water. must be in equilibrium. | 
The weight of the structure and the cargo, the pressure | 
of the water, and the bending and direct stresses on the | 
ring, must therefore balance each other. Let-the weight 
of the ring and the corresponding cargo be equal to the 
displacement. The vertical main forces are thereby 
balanced. The pressure of the water on the two sides of 
the vessel will, of course, always be equal in still water. 
The ring, as a whole, is therefore in equilibrium. If we 
assume the deck beam removed, then the structure is 
simply firm, and the stresses are directly determinable by 
statical means. When, however, the beam is fitted, then 
_ will be a _ = a —- moment at G, which 
will resist part of the forces, but how large a part cannot 
be directly determined by the ordinary conditions of 
moments. 


and V, H, S and C the moments about N of v, h, s and ¢ 
respectively, that: 


Py cos, @ + Qo sin @ + vsina — hcos. a — 
(S + C)sina. i 
R = — Posina + Q) cos. a + v cos. a + hsina — 
oa Sega’ (2) 
My) +Poy-Q2x-V-H+S8+0. (3) 


It will be seen that the forces and the bending moment 
acting at N can be determined from the above equa- 
tions, the corresponding quantities are known for the 
point K. ‘ 

It is a universal law, that whenever a structure is 
strained, the work done thereby is a minimum, or, in 
other words, the structure adapts itself with the minimum 
of effort to resist the applied forces. The work done in 
straining a structure is easily determined in simple cases. 
If p is the stress per unit of sectional area, and E the 
modulus of elasticity, then the general expression for the 
work done will be: 





Messrs. Read and Jenkins in their above-mentioned 
paper —— as the additional requirement necessary 
or the solution of the problem, the conditions of con- 
tinuity in the deflections of the structure, and they deter- 
mined by these means the forces in the case of vessels 


resting on keel blocks in dry dock. 


ve P 
w= {[ (7 dydzdx. 


For a bar subjected to direct pull or push stresses the 
work is therefore 





























is scientific ; or indirect and rough, if the results are 
found by the failures and successes in practice of actual 
structures. The rigid mane such as those due to keel 
blocks, cannot, however, be determined exactly without 
knowing the conditions of 
Taking, then, a vessel floatin 

determine all the forces which 
the conditions are stated. 


freely in the water, we can 
act on the structure, when 
p . The forces are of a simple 
nature, They are, in fact, in most cases reduced to a pure 
normal pressure, and the structure need only be designed 
to resist such forces. The difficulty is, however, usually to 
determine what will be fair conditions to assume for the 
worst possible case which the structure must be sup 

to meet. These conditions given and the forces esti- 
mated, there still remains the difficulty of apportioning 
the work of resisting these forces to the various parte of 
the structure. The longitudinal bending moments can be 
estimated by statical methods, when the conditions as to 
forces are given. In the case of the bending moments on 
the transverse parts of a ship, such as frames, beams, and 
floors, the case is different. The structure is, from this 
point of view, of a redundant nature, and the stresses 
consequently indeterminate by the usual statical methods. 
That is, the work of the various parts of the structure 
may » distributed in several ways, and yet satisfy all 
the ordinary conditions for equilibrium. Tt is therefore 
which if be fulblied: bet co isi ee rear 

aus ore it is ible to i 
the straining forces on the structure. ee 
Ph oy: om in the examination of the transverse 
of a ship, we may assume a section, y 
frame space in length, cut out of the an we 


vessel, and then 





the meg mg of the vessel. | Al 
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The most direct method for the solution of a problem 
of this nature is, however, probably that based on the 
principle of least work. The systematic application of 
this principle to engineering problems is mainly due to 
berto Castigliano, of Turin. His methods have been 
extensively employed by civil engineers on the Continent ; 
but have not, as far as I am aware, been applied to ship 
calculations, although exceedingly useful, not only in 
calculations for the strength of the main structure of a 
ship, but also in the determination of thestrength of many 
details of the structure, such as rudders, stern forgings, 
masts, and rigging, &c. The very general character of 
the method, the possibility of employing the ordinary 
rules for approximate in tion, ss. fo it ——~ 
applicable to the unsymmetrical structure of a ship. __ 

t any possible support which the section, shown in 
Fig. 1, might get from adjoining sections be neglected. 
The ring is therefore only subjected to direct forces and 
bending moments in the plane of the sketch. At the 
point N there will thus be a direct force, say, I’, a shear- 
ing force R, and a bending moment M, and there will be 
no other straining ies on across section at this point. 
Let the horizontal or direct force ata section at K, the 
middle of the floors, be Po, the shearing or vertical force 
Q», and the bending moment My. The forces and bending 
moments at N must be the same as those at K, with the 
addition of those acting on the in iate of the 
girder. Let r re t the i 
= ee = 3 ates — 
vertical pressure, or weight of the cargo ; weig’ 
of the structure. We have, then, if 2 be the angle which 
a tangent to the section at N es with the horizontal, 








Wea 
2E/ A 
where F is the the total force, 7 the length of the bar, A 
the sectional area, and E the direct modulus of elasticity. 
If the section is uniform then 
Pea 


2AE 
For a bar subjected to shearing stresses 
I |#R2 - 
es 2 & 
2G])A : 
or, if of uniform section, 
w= u R21 
2AG 
R being the total shearing force, / the length of the bar, 
A its sectional area, G the shearing modulus of pre aged 
and / a coefficient, which would be unity, except for the 
fact that the shearing stresses are not, like the direct 
stresses, uniformly distributed over the area of a cross- 
section. The value of ~ can always be determined for 
any section, when the distribution of shearing stresses is 


known. We have: 
Sfedyde 
QA : 


where dy x da is an element of sectional area, q the 
actual shearing stress per unit area, and q, the total 
shearing force on the section in question divided by the 


dl, 


w= 


= 
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total sectional area A. u is always larger than unity, 
but, usually, by so small an amount that if may, in most 
cases, be assumed equal to one without serious error. 

For a bar subjected to bending stresses we have: 


M? 
2 of res 


Ee 
where M is the bending moment, I the moment of inertia 
of the cross-section, / the length of the bar, and E the 
direct modulus of elasticity. For a uniform bending 
moment, we have: =: 


21E 

The total work done over the whole of the transverse 
girder shown in Fig. 1 by direct pull-and-push stresses, 
shearing and bending stresses, will be : 


1 | F? 1 |4R? 1 M? 
Waals dl + sa a ett | i dl. 

W must, by the principle of least work, be a minimum 
with regard to the applied forces. F, R, and M ef by 
equations (1), (2), and (3), be expressed in terms of the 
only unknown quantities Po, Q), and My. The work 
done by the straining forces must therefore be a mini- 
mum with regard to Py, Qo, and Mo; or the rate of 
increase of work done with regard to these quantities 
must be zero. We have therefore 


dW i(raF ,,,1(#raR 
al 4 dl+ 
a P, ee atl dP, 


w= 


afaee di=0. . « (A) 
as “Ela ao, dl + Aree + 

alta di=0. . » @) 
wt (Far ai, [eR AR ary 

wy rsa, di=0. . .« (6) 


F, R, and M having the values given in equations (1), 
(2), and (3), we can determine Po, Qo, and My from equa- 
tions (4), (5), and (6), and then the forces and bendin 
moments acting at any point of the girder may be found. 
The problem of determining the straining agencies by the 
principle of least work is thus solved, in theory at least. 

A simple examination will show that whenever the span 
of a om is considerably in excess of the depth, as will 
be the case in most engineering problems, the work done 
by the shearing force is infinitesimal compared with that 
done by bending moments, and the second term in theex- 


5 Ww, and aM may therefore be 
d Po d Qo d My c 
neglected without any error of practical importance. 
foreover, the first term is also of no practical import- 
ance in most problems in connection with the transverse 
strength of cies, although in many other problems it 
may be of the greatest importance. It might be expected 
that the work done by the direct forces would be small in 
the case of a girder without any rigid supports, such, for 
instance, as those forming the abutments of arches. The 
corresponding term in the estimate of the work done has 
therefore been neglected in the following calculations, 
but it can be included without much difficulty wherever it 
is necessary. 
There thus remains only the last term to be considered, 
and, by equation (3), we get: 


M dM 
I dP, 


pressions for 


1 
a=[7 (My + Poy -Qe-V- 


H+S+C)ydi=0. . . (7) 


MdM 1 
\7 rett=[T rr eet 


H+S+C)edi=0. . . (8) 


M aM 
IdM 


1 
a-{ T (Mot+ Poy-Qex-V- 


H+8+O)di =0. ° ~ (9) 


The practical integration of these terms through the 
length of the girder considered may be performed by 
any of the approximate methods of in tion. Simp. 
son’s rule, being the one usually employed in ship. 
yards, may be conveniently adopted here. The girder 
to be considered is the whole of tha transverse ring ; but, 
as it is symmetrical about the middle line, we need only 
consider the one half. The work done by the various 
forces on the part K G L (Fig. 1) must therefore bea 
minimum. AtG there will be a point of discontinuity, 
and it is therefore desirable to make the integration 
over K G and G L separately. The girth of the section 
from K to G and from G to L is therefore divided into 
an even number of equal intervals, and the moments of 
inertia of the cross-sections of the my at these points 
are calculated. The values of y and 2, qcmneaponting | to 
the moments at Py and Q, respectively, are recorded, and 
the moments V, H, S, and C determined. The last four 
quantities being all known, might at once, if found con- 
venient, be added up. We can then write down for each 
point on the girder an expression containing four terms, 
of which the three first contain the three unknown quan- 








tities My, Py, and Q). We may deal with all the terms 
as if they were known, put them through Simpson’s rule, 
and ee the interval. If the results found for 
K Gand G @ added, and the whole equated to zero, 
then we shall have the condition required by equation ) 
fulfilled. It is not necesary to multiply by one-third the 
interval, as is usual, as the result is to be equated to 
zero, and if the intervals of K G and G L are the same, 
it is not necessary to orm any multiplication at all. 
If now each term, when multiplied by Simpson’s multi- 
pliers, be further multiplied by the corresponding values 
of 2 the results be added up, multiplied by the intervals, 
as before, and equated to zero, then we have the secon 
condition corresponding to equation (7). Further, if the 
same terms be multiplied by 2, instead of by y, added, 
multiplied by the intervals, and equated to zero, we shall 
get the third condition required by equation (8). The 
sign of x is of no importance, as the result is to be 

uated to zero, We thus have the three equations from 
which Mp, Po, and Qo 7 be found, and, when they are 
determined, we can calculate the bending moment at any 
of the selected points on K G L. 


It may be desirable to take a numerical example to| | 


more clearly show the method adopted. It will be 
observed that on the sketch shown in Fig. 1 it was 
assumed, for simplicity sake, that no pillars were fitted. 
In that case considerations of symmetry would show that 
there could really be no shearing force at K, and there 
would thus be only two unknown quantities to be deter- 
mined, and only two equations are required. When a 
row of pillars is fitted at the middle line, as assumed in 
Fig. 2, then there may be a shearing force immediately 
- nd ge of them, and the problem is as already ex- 
plained. 

Fig. 2 represents the midship section of a small sailing 
vessel of 20 ft. breadth, 11.58 ft. depth, and 9.6 ft. 
draught. For the present investigation, we may assume 
the section to be 1 ft. in length. The displacement of 
one side of the vessel is 5170 1b. per foot length of ship; 
the weight of the structure, 1500 lb.; and the cargo 
carried, 3670 lb. per foot length. The girth from 0 to 8 
is divided into eight ee intervals, 2.310 ft. in length, 
and the length the half beam is divided into four 
intervals 2.475 ft. in length. The moments of inertia of 
the various cross-sections of the girder are then calcu- 
lated for a frame space, and divided by the length of 
the frame space—in this case 1.75 ft.—in order to obtain 
~ A eam of inertia corresponding to 1 ft. length 
of ship. 

Table I. is then formed with six columns, marked M, 
P y, Q x, 8, C, and (H + V) respectively, and with the 
number of the points or sections considered marked to 
the left of the Table. The column marked M gives the bend- 
ing moment at section 0. Column P z gives the moment 
of the horizontal force at 0 about the various points. 
Column Q x gives the moment of the vertical force at 0. 
Column 8 gives the moment of that part of the structure 
which lies between 0 and the point considered. The 
next column gives the same figures for the cargo, and the 
last column gives the total moment of the horizontal and 
vertical pressures of the water. 














Tasie I. 

No. of > | > 

Bection,|  ™- Py. | Q x. 8. Cc. | (H+-V). 
0 +1/+ .0O/- 00; + O+ 0 |— 0 
1 +1 |+ .60/— 222| + 172] + 1,080 |— 1,620 
2 +1 |+120|/— 4.44) + 695 + 4,200 | — 6.800 
3 +1 | + 180|— 6.66 + 1530 + 9,150 | — 13,550 
4 +1 | + 2.75|— 8.76| + 2620 +15,400 | — 23,700 
5 +1 4 465/— 9.95) + 3700 +19,400 | — 32,700 
6 +1 | + 6.95 |—10.00 + 8700 +19,400 | — 38,700 
7 +1 + 9,25|— 10.00) + 3700 +19,400 | — 45,300 
8 +1 +11.58 |— 9.90! + $700, +19,¢00 | — 41,500 
8 +1 | +11.58|— 9.90) + 8700 +19,000 | — 51,500 
9 +1 | +11.75|— 7.45) + 1035 +10080 | — 89,300 
10 +1 | +1185 /— 4.95 — 1910 + 990 | — 26,790 
11 +1 | +11.98|— 2.48) — 5100 — 8,050 | — 14,300 
12 +1 |+412.00/— .00| — 8600 —17,200 | — 1,400 


The numbers in the last three columns represent foot 
pounds, and might therefore at once be contracted to one 
column, if it is only a question of determining the bending 
rooments for the one set of conditions. If the moments 














Taste IL. 
| oe | 
21 2,2 
AH es MM, Py | Qz , 8 Oo |H+V 
Be.gh| 1 i 1 I Ae a aay 
58 coe | 
a a™ 
0 135.0 | + 007, + .00/— .00'+ 0 + DI ine 0 
1/ 95.5 | + .010'+ 01; — .02;+ 24+ 2j— 17 
2/ 05.0 |+ .015/+ OP; — .06'+ lhii+ Gh— 97 
8/ 40.6 + 0280/4 .04; — .18)/+ 8114+ 185;— 978 
4 182 |}+ .076)+ .2t| — .66 + 198) + 1,166) — 1,795 
5 48 /+ .2008 + .97' —2.07'4+ 770 + 4,041! — 6,810 
6 14 | + .714| + 4.96) — 7.14 | + 2643 + 13,860! — 27,640 
7 14/4 .714) + 661) — 7.14 + 2643 + 18,86C] — 82, 
8 1.6 | + 625 + 7.24) —6.19' + 2312 | + 11,870) — 32,190 
| 
8 | 4.1 | + 244 + 282 -- 241) + 0902) + 4,634) — 12,560 
9| 2.0 | + .500 + 5.87 —8.72/+ 6517/4 5,040| — 19,650 
10| 2.0 | + .500' + 5.02 - 247) - 955/+ 495] — 13,395 
11 | 2.0 | + .500 + 5.99 - 1.24| —2550|- 4,025) — 7,150 
12 2.0 | + .500 + 6.00) — -00 | — 4300 | — 8,600 — 
| j | 


| 
' ' 





are also desired for altered conditions—for instance, with 

to the distribution of cargo, or the amount o 
draught of water—then it is convenient to keep these 
columns separate. In the first three columns it would 
really be more correct to multiply the figures by Mo, Po, 








and Q, respectively ; but it saves repeating these letters 
if it is anual that the fi in these columns are 
really factors to My, Py, and Q, respectively. The factors 
of P, are the ordinates in feet of the points considered, 
and those of Q, the abscisse. Strictly speaking, all these 
moments ought to be taken about the neutral axes of the 
sections at the various points; but as these axes will tic- 
ally pa sthroughthemouldingedgeof theframes ms, 
the latter line has been assumed to represent the curve 
through the centre of gravity of the sections. In cases 
where the floors are deep, or where double bottoms are 
fitted, and the centres of gravity of the sections conse- 


d | quently at some distance from the shell-plating of the 


vessel, it may be necessary to work from a correct curve 
through the various centres of gravity or neutral axes. 





























Taste IIL. 
| | j eT 
Ss « = b~} 
(2 < | 3 see wd nk S 
3s aes 3s i & St . 3 +\- 
sete Fe eT etl er oe & 
o\| | 
5a gs ral 7, i an i 
0; 1 + .007/+ .00,- .00,+ 0+ o+— 0 
1) 4 + .040;+ .04 - .08 + 8 + 44, — 68 
2} 2/4. .080/+ 4 - .12'+ 22+ 180'— 194 
3) 4 + .080!+ .16'- .52'+ 124+ 740;— 1,002 
4/ 2/+ .152/4- 42) - 182 + 396 + 2,332 — 3,590 
5| 4) + .882) + 3.88 - 828:+ 3,080 + 16,164 — 27,240 
6| 2 +1.428) + 9.92 -14.28 + 5,286 + 27,720, — £5,280 
7) 4/+42.856) +26.44 --28.56 /+10,672 + 55,440 , —129,400 
8 1 + .625| + 7.24 - 6.19 + 2,312 + 11,870 — 32,190 
+6.050 | +48.14 —59.35 |+ 21,800 +114,440 | —249,054 
wR ] l l 
8! 1) + .244/ + 282}/—2.41/4+ 902} + 4,634|— 12,560 
9 4 +2000 +23.48 | —14.88 + 2,068] + 20,160 |— 78,600 
10 | 2, +1.000 +1184) — 4.94'— 1,910] +  990/— 26,790 
11) 4 +2000 +2396] — 4.96 —10,200| — 16,100 |— 28,600 
12) 1) + .500|; + 6.00 | — .00 | — 4,300) — 8,600|— 700 
+5.744 | +68.10 | —27 19 13,440) + 1,084 |— 147,250 
2.475 
2.310 





+ 6.164 + 72.93 —29.13 —14,400+ 1,160—157,750 
+ 6050 + 48.14 -59.35 +21,800+114,440—- 249,054 


+12.204 My+121.07 Pp - 88.48Qo+ 7.400+115,600 - 406,804=0. (10) 


The moments of the weight of the structure and cargo 
may be calculated in the usual way, and the moment of 
the vertical pressure of the water will be the moment 
of the displacement of the section from 0 up to the point 
considered. For points in the flat of the side of the sec- 
tion, and for “ayo above, the moments will therefore 
be equal to the total displacement of the half section, 
— by the horizontal distance between the point 
considered and the centre of buoyancy of the half section. 

In the calculation of the moments of the horizontal pres- 
sures, it may be convenient to construct a curve of vary- 
ing intensities, similar to that provided by the outline 
of the section itself, in the case of the vertical pressures. 
The curve will in still water be a straight line from the 
water line downwards, and making an angle of 45 deg. 
with the vertical, as shown on Fig. 2. If horizontal lines 
are drawn across the triangle at the level of the various 
points on the section, then the moments of the horizontal 

ressures will be equal to the moments of the trapezoids 
unded by the base line, and the horizontal line through 
the points considered, and can be readily obtained when 
the area and centres of gravity of the trapezoids are de- 
termined. For points above the water-line the moments 
will be the product of the total area of the triangle and 
the vertical distance between its centre of gravity and 
the point considered. 

It is essential that the direction, or sign, of the momenta 

iven in Table I. should be attended to. The horizontal 

orces have been assumed to be positive, if acting towards 
the right of the sketch, and the vertical ones itive, if 
acting upwards. The moments have been taken to be 
positive, if acting contrary to the hands of a watch. The 
sum of the figures across all the columns for a given point 
represents, therefore, the total bending moment at that 
place, both in magnitude and direction. 

Next Table II. is pre The first column gives the 
moments of inertia at the various sections in inch? units, 
and the figures in the following six columns represent the 
corresponding ba in Table I., divided by the moments 
of inertia, the columns being headed accordingly. 

Table III. represents integration, by means of 
Simpson’s rule, of the various columns in Table II., the 
operation being —— separately for the frame and 
beam parts of the girder; and, instead of multiplying 
both results by the corresponding interval, the results for 
the beam part are multiplied by the interval of the part 
from 8 to 12, and divided by the interval of the part from 
0to8. By adding the two results and equating to zero 
we get equation (10). Pr 

Table IV. represents the integrations of TY dl, and 
is obtained from Table III. by multiplying the numbers 
by the corresponding values of the ordinates of the 
points, as given in the column following the numbers of 


the sections. The results are added up and equated to 
zero, as before, and equation (11) is obtained. 


Table V. represents the integration of ¥ «x dl, and is 


derived from Table I. by multiplying all the numbers by 
the corresponding abscisse of the sections, as tabulated 


f|in the second column of Table V. The results are 


summed up, and equation (12) is obtained. 
These three equations are then solved, and the values 
of the unknowns are found to, be as follows ; 
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TABLE IV. 

































































Number M | fPyat | f2* di. Jqtt S fue | SHtYyar 
of Section. y S= yd. Si ¥ H 1 y 1 I I 
a 1 + ae) ot ee Oe ow + 0 0 
60 + Loe + i + 5 + a eee 41 
2 1.20 + £36 - - age eo ae oe: ee Se ee, 
3 1.80 ee Pee mae ak oe) elk i ee eee 
4 2.75 + 1418 + 116 ~~ £8 + 100 | + 6418 | -- 9g72 
5 4.65 + 3.868 + 1804 — 38.50 + 14,320 + 75,160 | - 126,660 
6 6.95 + 9.924 + 68.94 — 99.24 + 36,740 | + 192,600 | —- 384,200 
7 9.25 424490 | +21460 | —26820 + 97,800 | + 512,800 | —1197,000 
8 11.58 +7937 | + 838 | — 71.68 + 26,770 + 187,450 | — 872,800 
448.071 | + 416.94 | — 478.38 + 176,973 | + 925,937 | —2,002,771 
Auge LNs ie Ses Pree RIERA. Se ta ee eae Reser i Bee Ss 
11,58 + 2.825 + 326 | — 27.90 | + 10,450 + 58, — 145 400 
9 11:75 4-28.50 + 275.86 | —17483 | - + 23,800 + 236,900 — 923,500 
10 11.85 11.850 414030 | — 585 — 29/630 + 11,730 | — 817,400 
11 11.98 +23.960 + 287.05 | — 59.42 — 122,200 — 192,900 — 342,600 
13 » |... 3ee8 + 6.000 + 72.00 —i 4 | — 51,600 | — 108,200 — 8,400 
| 468.195 | +80786 | —s2069 |  —161,680 | + 6,190 |  —1,787,800 
2.745 
| ppc casi 
| 2.310 
72.990 + 865.50 —343.60  —173,200+ 6,630— 1,861,300 
48.071 + 416.9% —478.88 + 176,978 + 925,087 — 2,002,771 
121.061 My + 1282.44 Py) — 821.98 Qo + 3,773 + 932,567 — 3,954,071 = 0. (11) 
TABLE V. 
sae | | | | H+¥V 
Number | M | fPY eal | fo aar feet fyeae St adi. 
of Section. | x | I I “ne. tae 1 oe I I 1 I 
; a | 4+ 000 + oo |; — .00 + 0 | + 0 _ 0 
: an ee a + eee ie 6 | — 161 
2 vt Ge oer ee ae ee ine + % | + 577 861 
3 6.66 | + 588 a a eS = 6 | + 4,980 = TOO 
4 875 | + 1.830 + 867 | — 11.55 + 3465 | + 20,400 — 31,400 
5 9.95 + 8278 | + 38.60 — 82.38 + 30640 | + 160,800 | — 271,000 
6 10.00 + 14.280 + 99.20 | — 142.80 + 52,860 4+ 277,200 — 552,800 
7 10.00 + 28.560 + 264.40 | — 285.60 + 105,720 | + 554'400 — 1,294,000 
8 9.90 + 6.187 + 71.67 | — 6127 + 22/690 | + 117,500 — ’318,700 
| 4 59.g80 | + 478.86 | — 587.77 + 216,617 | + 1,186,006 — 2,476,182 
| | 
mc | 1 | 
8 9.90 -_ee.| +20 | =e + 8,930 | + 45,870 | — 124,300 
9 7.45 + 14.900 + 174.92 — 110.85 + 15,400 + 150,00 | — 585,500 
"10 4.95 + 4950 + 68.61 — 24.45 — 9450 | + 4,900 — 132,60 
ul 2 48 + 4.900 | + 59.42 — 12.30 — 25,300 — 39,900 — 70,900 
12 .00 + .00 + - _ -00 0 _ 0 - 0 
427.225 | + 820.97 —17146 | —10,420 | + 156,170, | — 918,300 
| 
2.310 
29274 + 343.90 —183.70 — 11,160+ 167,300— 978,500 
59.889 + 47886 — 587.77 + 216,517 + 1,135,905 — 2,467,182 
83.663 Mo + 822.76 Py — 771.47 Qo + 205,357 + 1,308,205 — 3,454,682 = 0. (12) 
Py = + 2669 Ib. strained section would tend to assume. An examination 


Qo =— 272 1b. 
My = — 5197 foot-pounds. 


By substituting these values for P,, Q,, and M, in 
Table I., and adding the figures for each point, we get 
the total bending moments over the whole of the girder. 
These are recorded in Table VI., as well as the corre- 
sponding moments of resistance of the sections, and the 
maximum stress on the material in tons per square inch. 

The problem of determining the transverse stresses 
under given conditions is thus solved, at least in the case 
of a single-deck vessel, having the weight of the cargo 














: Taste VI. 
Number py. | Moments of Re- | Stress in Tons 
| Bending Moments | “°ments o! recon cohiaerng 
of g Moments | | 
i C eistance in per Square 
Section. | n Foot-Pounds. | Inch®, | Inch. 
Ee —| ettttatslethiloe Sy SET eee es — _— ee 
0 _ 5197 | 14.40 1.5 
1 — 3360 11.70 1.5 
2 — 2191 | 9.15 1.3 
3 — 1451 7.75 1.0 
4 — 1157 3.55 18 
5 + 319 1.80 9 
6 + 473 ‘48 | 5.3 
oy + 18 48 i 
8 — 394 58 | 3.8 
oom a | — 
| 
8 « ie ot 86 | 
9 es eae “60 *O 
10 + 4 .60 4 
it =p ‘60 ‘0 
12 - 367 | .60 33 











and structure equal to the buoyancy at the point con- 
sidered. The process is simple and donct ult come easily 
be worked to without the knowledge of any more integral 
calculus than is required to understand the working of 
Simpson’s rules. The method of considering certain 
forces or moments as known, and treating them as such, 
=< I they can be found by the principle of least work, 


number of other cases, where 
wife sevadl, & the wate amie cond 

‘oO _re @ case under i i 
K G L has been drawn on Fig. 2, peated cb 
ing moments. The ordinates are set off from the corre- 


in tension. In way the 
also to a cértain extent the bese the 


spondi ints normally to th i i 
Tanke ————— © section and to that side | ciable 


curve represents 


le jpn mS When all the 


of the curve and of the moments of the structure, cargo, 
and water pressures will show that the horizontal pres- 
sure of the water on the sides of the v is the most 
important factor in determining the magnitude of the 
stresses, because, although the pressure of the water 
on the bottom is somewhat in excess of that of the weight 
of the structure and and the floors might there- 
fore be ex to bend inwards, the pressure on the 
sides is sufficient to ay reverse this bending ten- 
dency, so that the largest bending moment on the girder 
is at the centre of the floors and is tending to bend the 
floors outwards. The greatest stress, it will be seen from 
Table VLI., is at the middle of the side where the moment 
of resistance is least. It would, however, have been at 
the bilge, if the floor and reversed frames had been 
7 at a less height from the base line. : 

$ was assumed in the above calculations that the weight 
of the structure and cargo of the section considered was 
equal to the displacement, and that the section was inde- 

mdent of the neighbouring material. This may not 
5 the case, and very often is far from the case, as some 
holds in a vessel may be fully loaded, and others empty 
or nearly so. In way of the empty holds the buoyancy 
will therefore be in excess of the weights. The most 
severe cases will usually occur when the vessel is loaded 
down with water ballast 


while other holds may be completely empty. At the 


| latter places the water pressure on the bottom will then 


tend to force the floors inwards. Let the extreme case 
be assumed, when all the cargo is removed, in the case 
shown in Fig. 2, the d ht remaining the same. The 
ring assumed cut out of the vessel ae therefore, be 
in equilibrium without forces from the neighbouring parts 
of the structure. The unequal distribution of the weight 
and buoyancy must be shearing forces. 
There may be — large forces ab both ends 
of the 1-ft. len the vessel which we are considering, 
but it is only the difference between these forces whic 
affects the transverse bending moments, the remainder of 
the forces simply pass through from one side to the other. 
In o that the athwartships section, or ring, may be in 
equilibrium, it is necessary that this difference in the 
forces should be equal to the excess of buoyancy 
is removed and the draught 
remains the same, then this force must be equal to the 
wae the cargo, or, in the present instance, 3670 Ib. It 
ill be practically only distributed over the vertical part 
the side plating of the vessel, and there will be no appre- 
i error in assuming it to be entirely confined to the 
parts of the girder lying between 5 and 8 (Fig. 2), - 
itions with 





To calculate the stresses for the altered co 





concentrated in deep tanks, | M. 


an excess of buoyancy of 3670 1b. over the wee, we 
have only to introduce in Tables I., II., ITI., IV., and 
V. the moments of the shearing force applied to the shell 
plating between sections 5 and 8, and to omit the moments 
of the cargo given in the columns marked C, The moments 
of the shearing force will be zero from 0 to 8, and will 
have negative values for the beam part of the girder, 
varying as the distance of the points considered from the 
side of the vessel. We may then find the equations as 
before ; substitute the values found in Table [. with the 
necessary alterations in column C, and the bendin 

moments are determined. The curve K, G, Ly, (Fig. 2 
represents these moments. It will be noti t the 
excess of buoyancy at the bottom is now so large that 
the direction of the bending moments on the floors is re- 


versed, 

A few cases have been worked out showing the modi- 
fication in the stresses due to variations in the form of the 
vessel. Thus, Fig. 3 shows the case of a vessel of the 
same dimensions, draught, and scantlings, but of a some- 
what fuller form than that shown on Fig. 2. The bend- 
ing moments indicated by the curve K), G;, Ly; are for 
the veesel floating light, and those shown by K, G. L for 
the loaded condition. The importance of the side pres- 
sure is again proved here, as it completely reverses the 
largest bending moments, although the excess of vertical 
pressure over weight at the bottom is the same in both 


Fig. 4 shows a vessel of the same dimensions, draught, 
and scantlings, but of a much finer form than the previous 
two. The curve K, G, L again re ts the case of the 
loaded vessel. In comparing the three vessels of varying 
fineness of midship section, 1 will be seen that the bend- 
ing moments on the framing are considerably reduced in 
the finer vessels, but that the moments at the centre of 
the floors are, on the other hand, very much increased. 
One conclusion drawn from this facb would be that the 
frames of the finer vessels might be of somewhat less 
scantlings than in full vessels, provided the strength at 
the floors is sufficient. : 

The curve Kj, Gi, L, (Fig. 4) gives the bending moment 
for the case where lead ballast, stored between the floors, 
has been substituted for the cargo. The bending is in 
this case very much increased at the middle of the floors, 
as might be expected. 

Figs. 5 and 6 represent the cases of two racing yachts 
of different types, and heavily ballasted with lead. In 
these two cases the starting point for the integration is not 
taken at the centre of the vessel, but at the top of the 
floors at the frame edge, the part below being taken as 
rigid. The effect of any pillars fitted at the centre has 
also been neglected. The vertical force at the point O 
is therefore equal to the difference between the weigh» 
and ee over the part between O and the middle 
line of the vessel. There are thus only two unknowns to 
be found, and only two equations are required. 

It will be noticed that in all the above calculations the 
cargo has been assumed to exert only a vertical pressure 
on the floors and frames. Whether this assumption is 
correct or not depends on the nature of the yar gs Tn the 
case of wood-lugs, or rails, the assumption will be practi- 
cally true. If, on the other hand, the cargo consists of 
liquid, then it will exert a horizontal pressure similar to 
that of the water on the exterior of the vessel. The 
amount of such side pressure will depend on the viscosity 
of the liquid. The nature of the cargo being known, the 
calculations can made accordingly. Concentrated 
weights are also easily included in the calculations. 

If the ship is rolling, and the conditions given, the re- 
actions of the weights and their moments may be found 
and included in the estimate of the bending tendencies. 
In that case, the symmetry of the structure and the ap- 


plied forces is, however, destroyed, and it is impossible 
rs deal with one side only. he integration must, in 
at Case, 


ph re mv over the whole of the section, 
which will e the solution more complicated, but not 
impracticable. 
he vessels dealt with go far have been assumed to be 
all single-decked. If two decks, or tiers of beams, are 
fitted as shown in Fig. 7, it will be found that three 
unknowns are not sufficient to determine the case. The 
three unknown quantities at the keel of the vessel will, 
as before, be sufficient to determine all the moments up to 
the lower deck beams, but not further. Ib becomes 
— to assume a new set of three unknowns for the 
centre of the lower deck s. The case is then the 
same as before, only we are dealing with six unknowns, 
o Po 1, P!, and Q!, and have to get six equations 
for their determination. The first three only 
enter into the in tion over K G,, the second three 
only over the G,, and the whole six G, G L, but 
the whole of the results must be summed up to obtain the 


uations, 
“wAgain, if rows of fo are introduced between the 
centre and the side of the vessel, it is necessary to assume 
one unknown force for each row. It is only necessary 
to assume a direct force, because a pillar cannot transmit 
any appreciable shearing force, or bending moment. The 
ss of calculation lovcanee more lengthy with the 
introduction of so many unknowns, and it may be desir- 
able to adopt some modified method. The vessels 
having several rows of pillars and several tiers of beams, 
have in most cases a double bottom fitted, ip eagle nm om 
sufficient transverse s and may, in the lation 
of the of the 
igid. The frames may also 


rigidly, fixed at the lowest complete. tier of , in 
ticular when the beams are loaded with cargo, and 


of | se mag tending to bend the frames in a direction con- 


teaey to thet duo:to the pesmeave ob tp water, The esti- 

mate of the strength of the frames of a ship with more 

tiers of beams and rows of pillars may therefore, in the 
Seasen 





cases of most practical importance, be the assump- 
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tion that the frame girders are fixed at the floor ends and | mining the amount of support lent by the bulkheads to 
at the lowest complete tier of beams. It is then only | the framing. 
necessary to assume two unknowns in this case, say, aj Strong hold beams being practically rigid, as far as 
horizontal force Py at O (Fig. 10), anda bending moment ive forces are concerned, may be dealt with 
My. The method of finding Py) and M, is the same as/| similarly to bulkheads, as the support given to 
previously explained in the case of three unknowns. The| the framing. /, is then the ee between the beams, 
integration is only performed for the part of the frames} and I the moment of inertia of the corresponding number 
between floor heads and lower deck beams, and only the | of frames and reversed frames, including the shell plating. 
forces acting on this part are included in the calculation. | / is the distance, as before, between the floor ends and the 
lowest complete tier of beams. 1) is the moment of inertia 

STRINGERS, BULKHEADS, AND Wipg-Spacep Beas. of the pe gy 8 material, and is usually made up almost 

The considerations of the transverse strength of the ; entirely of the deep stringers fitted at the ends of wide- 
girdera, shown in Figs. 1 to 6, have been based on the | Spaced hold beams. . 
assumption that the ring sections were independent of the| The ratio of the pressures transmitted through the 
neighbouring parts of the structure, except in the case of 
the shearing forces due to unequal distribution of weight 
and buoyancy. Other forces may, however, be trans- 
mitted to the transverse girders, and either tend to sup- 
port them or to further strain them. P 

It is clear that in the flat of the vessel amidships no 



























































a few cases in the Table below. The vessels are con- 
structed in the ordinary way, with either wide-spaced 
hold beams, web frames, or deep framing. ~ 





possible longitudinal either pull or push stresses can ap- | | ne 

preciably affect the transverse girders, either by giving Length | Pp) BI, 

them support or by straining them: the duty of the! Description ct P€Sr!P"| “of —- , 

frames, fioors, and beams ss this respect om | one Vessel. * | Holds. |. wide- | 

of keeping the longitudinal plating in position, and pre- Spaced Poated | Deep 

venting it crumpling under compressive stresses. If, on | Beame, Frames | Framing. 

the other hand, there is considerable curvature in the ees oeennes pees eS pee 

water lines of the vessel, as in small vessels, or towards} __ %t Bs ft. | 

the ends in larger and full vessels, then some support may | ™ "tv 88.2 It. } ‘. } 90 8 | 720 | 132 

be given to the frames by the shell plating acting in the 296 te, by 42.7 f. 1, fn 

way of an arch, if the ends of the curved parts are rigidly | 93 tt. mid... } 1 Ditto. } 68 | 05 107 | 2 

supported. The assistance thus lent to the transverse | 340 ft. by 50.7ft.)| Two || — m0 | 172 
by 27.3 ft. mld. f | (decks f/f = 


strength must, however, be small, except in small boats 
with comparatively thick planking or plating. 
The effect of twisting moments must also be inappre- 
ciable on the transverse girders. _ : 
Transverse bulkheads are very important factors in the 
athwartship strength ofships, Their effect must be trans- 
mitted to the frames through the shell plating, deck 


It will be observed that the work done by the stringers 
in the cases of web frames is very small compared to that 
done by the frames and web frames. In the latter case the 

stringers are, however, necessary to Ege the shallow 
plating, and stringers. frames between the web frames. In the cases of wide- 

In dealing first with the effect transmitted through the | Spaced beams the work done by the deep stringers in trans- 
deck and shell plating, we may assume that transmitted | mitting the pressures to the _— of support is large, and 
through the stringers to be ni. If the system of the the frames have practically only to take the forces 
straining forces is symmetrical, as in the case of a vessel | between the stringer and the deck or floors ; or, in other 
floating freely in still water, then the bulkheads will do| words, the stringer is nearly a rigid point of support for 
very little more work than one of the ordinary transverse | the frames. In estimating the bending moments on the 
girders. If, however, the vessel is rolling, or otherwise | frames, we have therefore two parts to deal with ; one 
subjected to unsymmetrical straining agencies, then the | due to bending over the lengths /, or between the floors 
deck may tend to move relatively to the bottom, or the | and lowest deck, in which case only a small percen 
one side relatively to the other. It is this motion which | of the forces is taken by the frames: in the case of the 
the bulkheads are effective in preventing, and, as they | 256-ft. vessel in the above Table, it is about 8 per cent., 
are practically rigid, compared with the ordinary trans- | and in the case of the 286-ft. vessel, about 5 per cent. In 
verse girders, it follows that they will relieve the framing | calculating the other part of the bending moments we 
of almost the entire amount of straining due to the above | must take the remaining amounts of the forces, in the 
causes. The nature of the support afforded by the bulk- | above-mentioned vessels 92 per cent. and 95 per cent. 
heads may be illustrated by the sketch, Fig. 8. The | respectively ; but the lengths between supports is reduced 
support is equivalent to providing a fixed point in both | to the distance between the deep stringer and the floors 
ai and in the deck and bottom lating. We may —— above, according to which part is being con- 

fore assume an absolutely rigid frame construction, | 81dered. ‘ ; 
ah the vessel and holding pistons capable of sliding In the deep-framing and web-frame vessels the bending 
in circular holes, and attached to the frames, beams, and | Of the frames between the hold stringers is usually of 
floors of the vessel, as indicated on Fig. 8, by flexible | little importance compared with the yielding between the 
joints, The vertical pistons must be assumed connected | floors and the lowest deck; and it will not, as a rule, be 
where pillars are tying the deck to the floors. The | necessary to make any allowance for this kind of strain- 
support of the bulkheads is therefore equivalent to pro- | ing, in particular as the greatest stress in the case of the 
viding certain forces in the direction of the plating at the | web-frame vessels comes on the inside of the webs, and 
be | not on the shallow frames. 

The division of the work of supporting the applied 
forces being found, the stresses on the stringers can be 
calculated by the ordinary methods, ong | the bulk- 
heads and strong beams as points of aeons. he stresses 
on the framing can be estimated by the method of least 
work, taking of all the applied forces, water pressure, 
weight, or rolling reactions, the proper proportion left 
over by the stringers. 

At the ends of vessels, where the oo have 
some horizontal curvature, they may be slightly more 
efficient as supports to the frames, but their efficiency is 
usually again destroyed by the vertical curvature due to 
the sheer of the vessel. 


joints of the imaginary pistons. These forces could b 
determined by inaedinn them as additional unknowns in 
the method of least work ; but as the bulkheads are almost 
entirely preventing the racking deformation of the trans- 
verse sections, we may assume the frames, floors, &c., to 
take only the direct local forces, and calculate the stresses 
accordingly. The racking forces, moreover, cannot be 
very great, compared with other straining agencies, as is 
evident from the fact that sailing vessels, in which they 
would be largest, have usually no bulkheads, and need 
practically no larger “soap | on that account. — . 

The bulkheads will be effective in preventing racking 
as long as their spacing is close enough to prevent the 
deck or shell-plating bending appreciably in the direction 
of the plating, which will be the case in nearly all ordinary 
steamers. p ‘ 

The other way in which the bulkheads support the 
framing is through the hold stringers. The frames and 
stringers between the lowes? tier of beams and the floor 
heads have, together, to support the pressure of the water, 
and all other forces which may act on the inside of the 
framing. Let, for simplicity sake, the inside forces be 
neglected, and let the efiection caused in the ship’s side 
by the water pressure be 4, we then have 


Stresses Dugz to SHOCKS FROM WAVES. 


The pressure of the water on the sides of the vessel 
and on the bottom has, so far, been assumed to be that due 
to the steady pressure of the water when at rest. The 
stresses will necessarily be ter when a ship is at sea 
rolling and subjected to blows from waves. The hori- 
zontal pressure of the water being by far the most impor- 
tant force acting on the frames of a vessel, ib is desirable 
that we should know, as far as possible, what it will be 
under the worse conditions met with at sea. Unfortu- 
nately, there appears to be very little direct information 
as to the striking force of a wave. Some experiments 
were made by Mr. Thomas Stevenson, and the maximum 
striking force, as measured by dynamometers, was found 
by him to be 3 to 34 tons = square foot for Atlantic 
waves striking a vertical wall or rock. The average forces 
were, however, much smaller, being 611 lb. and 2806 Ib. 
per square foot in the summer and winter months respec- 
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where / and J, are the depth and length of the hold re- 
spectively, I and I, the moments of inertia respectively 
of the total number of frame sections, and of the total 
number of stringers. p and p, are the pressures borne 
respectively by the framers and stringers, and / is a 


constant. : . - 
tively. As regards the maximum values, it will be 

i ama p __UsI ovina that they cannot be anything like so large where 

2 er the waves are striking a floating vessel, which will move 

va . with the striking body of water, if this is of large dimen- 


sions. 


i he total pressure, and is therefore 
and p + ¢ in equal to Ce a The distribution of the maximum values of the striking 


; ssure taken by each of the two sets of 
aoe attain be Seteeniinads, and the bending | forces against a sea wall, as recorded by Mr. Stevenson 
moments and stresses found. The method is not strictly | in his book on lighthouse construction, is as indicated on 
correct, but is probably practically so when /, is larger| Fig. 9, the = forces occurring at the still water 
than J, which is nearly always the case, except in vessels | level. The forces of waves striking a ship’s side will 
carrying liquids in . When 2; a) es Zin | probably be distributed somewhat in the same manner, 
the actual strength will probably be in excess of that/ and they must be added to the steady pressure due to 
calculated by the above method. It will be noticed that} head of water. The additional pressure will be greatest 
the length of the hold is a very important factor in deter- at the water line, and from there taper to zero at some 


frame girders and through the hold stringers are given in | K 











distance above and below. Instead of the line T W 
(Fig. 10), representing the horizontal pressures, we shall 
then get a curve TLN. The exact character of this 
curve could be determined by dynamometric measure- 
ments ; and, considering the ease with which such deter- 
minations could be made by a comparatively simple ap- 
paratus, it appears peculiar that so little exact informa- 
tion exists on this subject. 

_ It may be reasonably assumed that there is no variation 
in the pressure at the lowest of the vessel, and the 
curve will therefore start from T. Let the form be that 
of a common —™, touching W T at T, and the ver- 
tical through W at a distance above W equal to K W, or 
the draught of the vessel. WL will then be equal to} 
W, or 7 K T, and GN will for ordinary sea-going 
vessels with the usual freeboard be about 3ft. As no 
exact scientific determinations of these pressures is avail- 
able, it may be desirable to compare the results given by 
the above curve with such information as exist on the 
subject, and as can be derived from the efficiency or 
otherwise of actual structures. 

From the knowledge of rudder stocks being broken by 
striking seas, the force of the waves can be roughly esti- 
mated by eliminating any rag om due to the speed of 
the vessel, and it is found to be about .2 of a ton per 
square foot. Assuming this to be the value at the load 
water-line, it will correspond to W L (Fig. 10), being 
7 ft., which will.be the case when the draught is 28 ft., 
on the above assumption as to thecurve being a parabola. 
Another verification of this kind may be found in the 
fact that the pressure on the weather deck beams required 
to give the same stress or factor of safety, as in the case 
of the lower deck beams, — very closely with the 
seen GN at the gunwale, as assumed by the above 
me & 

It would therefore appear that the assumptions as to 
the variation in the pressures on the vessel’s sides are 
fairly correct, and might be adopted for purposes of com- 
parison until more exact information is provided. 

Below is given a Table of the stresses on the framing 
of various vessels worked out on this basis. The vessels 
are of the usual types, with wide-spaced hold beams, 
web frames, or deep framing, and are of the scant- 
lings required for the highest class in Lloyd’s ister. 
The bending moments are worked out, as explained 
above, the work of supporting the water pressures being 
divided between the frames and the stringers, and the 
method of least work employed in determining the bend- 
ing moments on the frames. The work in this case is 
comparatively simple, owiug to only two unknowns being 
necessary, and the moment of inertia being uniform for 
the entire length of framing considered. The curve of 
bending moments is shown in Fig. 10, for the case of the 
340-ft. vessel with deep framing. 


| 
Stresses in Tons per Square 
Inch on Inside of Reversed 








| Frames or Webs. 
——_ of Peete. 
Vessel. ie ces 
| Ordi- | Deep 
Hold Web 
| mary Fram- 
‘Frames. Beams. Frames. | ing. 
256 ft. by 38.2 ft. by One | ” 
wate mould | { deck } ~ 460 67 | 61 
t. by 42.7 ft. ne | | 
23.0, mould b{ deck i i A i 
340 ft. by 50.7 ft. ‘wo | 
seit moulded } \ decke i} | oe 4.9 | 4.3 
't. by 50. ‘wo 
80. fi, mould decks [Poe 6.1 7.5 | 6.2 
430 ft. by 50.7 ft. | ree 
34.7 fe. moulded } | {decks 3 64 


| | 





The stresses given in the above Table are calculated for 
the midships part of the vessel, and the stresses at the 
ends will be somewhat higher, owing to the greater depth 
in ships having sheer. 

The two single-deck vessels have been dealt with 
similarly to the two-deck ones, the integration being 
—— only for the part of the frames between the 

ilge and the gunwale. The error in thus dealing with a 
single- deck vessel is not great when the ship is of full 
form and fully loaded, as may be seen by comparing the 
curves of bending moments shown in Figs. 3 and 10. 

I regret that I have had to confine myself mainly to 
indicating methods, and that want of time and my ordi- 
nary duties have prevented me from giving more results 
of the proposed methods of calculation, particularly in 
the cases of vessels having several tiers of beams, and 
where several sets of unknowns would have to be used in 
the complete solution. 





British Coat In France.—The imports of British coal 
at Marseilles in April amounted to 49,429 tons, as com- 
pared with 58,618 tons in April, 1900; at Bordeaux, 
40,227 tons, as compared with 49,920 tons ; at St. Nazaire, 
to 83,779 tons, as compared with 91,725 tons; at Rouen, 
to 71,693 tons, as compared with 74,677 tons; and at 
Havre, to 47,203 tons, as compared with 55,263 tons. 


West Arrican Raitways.—We are informed by 
Messrs. Shelford and Son, consulting engineers for West 
African Railways, that all the — sent to West 
Africa in October last have returned safely to England, to 
remain until the wet season terminates. The largest 
party is that from the Gold Coast, which consisted of 
twenty-seven engineers and employed some 1700 natives. 
The latter survey is rendered very difficult on account of 
the dense forests... Very little sickness has been ex- 
perienced in all the expeditions and no loss of life hae 
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Voltmeter. (3 Figs.) July 18, 1900.—This indicator for high | compartments to remain on the furnace bottom after ing. In 
PT ” electrical tensions comprises a disc made with peripheral points | practice, the furnace bei: . : 
ENGINEERING) ILLUSTRATED PATENT |sireied outwards ay aninclioason to their adi and mounted | sod smaller compartment, te procul s flows’ The lg 
RECORD. = ie a rotate witha a ring. An index «is on the axis of the | com ent ie with molten ateel left over pi 
ripg being appli e axis, an iscand ring vious on part furnace hearth, after 
Comritep sy W. LLOYD WISE. connected to conductors having a high potential ch fettling is a quate ot ore role oxides of iron, such 
SELECTED ee Mitemu£- Fio.2 a a yn d ma and, yemees a certain quantity of 
The number of views given in the Specification Drawings is stated . 9 mb mm > pe ng ten trees the 
in"eaeh cau ehare none are mentioned the Speccation i ye eS 
no ra . 
Where inventions are communicated from abroad, the Names, th we ger fe » if preferred, has oxide of iron, 
&c., of the Communicators are given in italics. 1 the oh 4 a Ma at and then Sowing over the — 
Copies of Specifications may be obtained at the Patent Office Sale r H pe oe g rn reer we into — with the best 
Ftyee ® 25, he renpe pip Buildings, Chancery-lane, W.C., at | ! . heat for soaking Ae oJ hee eth Bea me i Bago 
the uniform price of 8d. ! ! rial i bath causes a after which 
The date of the advertigement of the acceptance of a Complete ; mate * a wage see gt the charge is 
Svecijication is, in each case, given after the dy aouuetee until th o squisl rif ath cage ot eaten tom bees 
Patent has been sealed, when the date of sealing is given. } 1 effected. wd te i cation and reduction of carbon has been 
a — may, = pry top = in vy ‘Congh ~~ - oe oo of t - ¢ ‘ay 29, 1901.) 
the isement of the acceptance of a Complete Specification, London Betts, T: 
give notice at the Patent Office of ovposition to the grant of a i H ot ¥. = (5 , Rig 35 ~ Get a 
Patent on any of the grounds mentioned in the Acts. L 3 invention provides a m ed method of refining lead by electro- 
lysis, and according thereto the lead allov is electrolysed in a 


ELECTRICAL APPARATUS. 


11,207. L. Andrews, Has’ Sussex. Distribu- 
tion. [4 Figs.] June 20, 1900.—When distributing alternating 
electric currents by means of transformers located in sub-stations, 
and having their primary wiodings connected to high-tension 
feeders and their secondary windings connected to secondary 
distributing networks, the day or light load loss ie, as is well under- 
stood, very it, and this invention has for object to reduce this 
loss. For this pu , the distributing networks are disconnected 
from the secondary) lings of the transformers at the sub- 
stations, and the high-tension feeders are disconnected from the 
main bus-bars at the generating station when the load is reduced 
toa light load, and during the hours of such light load all the 
current required is supplied at a low pressure direct from the 
generating station to the distributing network, so that the loss 
that ordinarily takes place during the hours of light load, when 
high-tension currents and transformers are used, is considerably 
reduced. When the load again rises to a sufficient extent, the 
distributing networks are again ted to the dary wind- 
ings of the transformers at the sub-stations, and the high-tension 
feeders are again connected to the bus-bars at the generating 
station, so that the distributing networks will be again supplied 
with current through the transformers. Means are described 
~whereby the desi alteration of connections is effected. (Ac- 
cept?d May 29, 1901.) 

7834. K.T. Bennet, Helsingborg, and J. T. Johans- 
son, Stockholm, Sweden. Pole ulators. [1 Fig.) 
April 16, 1901.—In pole insulators in which a liquid or pasty 
material is employed for increasing the insulation, a separable 








eservoir is used for the liquid or paste, and there is provided a 
spring clipping device, by means of which the separate reservoir 
or chamber is removably attached to the insulator. (Accepted 
May 22, 1901.) 


12,762. A. E. Greville and A. W. Greville, London. 
Geyser. [2 Figs.) July 14, 1900.—An electric geyser, accord- 
ing to this invention, comprises a casing of copper or other metal, 
within which is mounted at the upper part a tray, on the bottom 
cf which a number of hollow nipples are arranged within holes 
situated at a determined distance apart. The stems of these 
nipples protrude from the underside of the tray, and serve for 
the reception of binding nuts, by which the upper extremities of 
Spiral coils of wire are secured from each of the nipples. Towards 


Fig. 1. 


Fig.2. (> 
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the bottom of the casing a diaph: 
which in conducting — ap! —— or piste le provided, within 
nipples upon the superposed tray. 

pep conn h the whole of the wires. Water is led cies tate 

= : into {he tray, trom whence it passes through the 
ollow n: pple, ar. and down wees of wire, eventually 

oie ten, Cekon ragm, a awing to the bottom 

pipe. The water while Sone th me nfl aay of Leases 

of the wires throughout their 











downwards adheres to the surface 
(Accepted May 22, 1901.) 





that the disc by static discharge from its points is caused to move 
with its index in opposition to the spring to an extent depending 
on the tension of the currents. A modified form of the indicator 
is provided, wherein the ring surrounding the disc has points 
directed inwards at an inclination to their radii, either the ring 
or the disc being capable of rotation in opposition to a spring. 
(Accepted May 22, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


13,814. J. ¥. Johnson, London. (Deutsche Continental 
Gas Company and J. me, Bae t spiomn. Ay saa 
Cone eae. August 1, 1900.—In the manufacture of gas 
as hitherto conducted, the coke obtained is unfit for use either in 
smelting ores or for base tne sg The object of this invention 
is to provide a process whereby, in addition to gcod illuminating 
gas being obtained, coke is obtained which is not inferior to that 
produ in coking ovens. According to this invention, the 
retorts are charged with coal which is in a fine state of division 
(having, for example, been previously ground in a disintegrator), 
and which has been liberally moistened with water. The gas 
retorts are entirely filled with this moist powdered coal, and then 
the coal is heated in the usual or any suitable manner for gas- 
making. It is stated that the coke which is left in the retorts is 
of such a character that it can be utilised to advantage in all 
cases where hitherto only the employment of coke from coke 
ovens has been practicable. (Accepted May 22, 1901.) 


9088. A. M. Plaissetty, Paris. Flame Mantles. 
May 16, 1900.—Incandescence mantles, according to this iaven- 
tion, contain so little combustible matter that the preliminary 
burning off and aay aed collodionising of the mantle to fit it 
for the market can be dispensed with, and the mantle distributed 
in the flexible ‘‘ stocking” form, in which it can hardly become 
damaged, burning off being effected upon the illuminating 
burner on which it is to be used. The process of manufacture 
depends on obtaining a readily squirtable compound in which 
the proportion of incandescence oxides is relatively large, and the 
proportions of agglutinent and solvent relatively small. The 
nitrates of the earth metals are first dissolved in water, mixed 
and re-evaporated, and ps in part fused to a state of 
hydrate, anhydrate, or basic salt ; alcohol being then added in 
drops until (after the escape of nitrous vapours) part of the 
remaining nitrate has become transformed into acetate, and the 
whole forms a sirupy solution which is then mixed with the 
agglutinent. It is stated that equirted threads formed from the 
mixture prepared in this manner cannot explode, and shrink but 
little when burnt off. A mantle fabric complete made from these 
threads, it is stated, weighs 14 grammes, as compared with the 
usual weight of 34 to 5 grammes. (Accepted May 22, 1901.) 


GUNS AND EXPLOSIVES. 


12,326. Armstrong, Whitworth, and Co, Limited, 
and R. T. Brankston, Newcastle-on-Tyne. Gun- 
Sights. [8 Figs.) July 7, 1900.—This invention relates to a 
combined telescopic and ordinary sight ; the arrangement — 
such that when both sights are in place they are adjusted simul- 
taneously, but can be used independently of each other, and that 
the telescopic sight can be readily removed, leaving the other in 

lace. The telescope is carried by a bridge-shaped slide fitting 
nto a groove or grooves in a table, and secured by a spring catch, 
so that the slide and telescope can readily be put into place or 

















removed. The ordinary back sight is fixed to the table beneath 
the bridge. The table is movable around the front sight as a 
centre in acircular groove in a block, so that the same graduations 
for knots and degrees at the rear of the sight serve equally either 
when using the telescope or the ordinary sight. The table may 
be moved by a worm gearing with a rack on its underside, or ma 
work about a pivot and be traversed by a worm and wormwheel, 
the milled head of the worm being uated for deflection. The 
sights may be of the bar and drum, tangent, or other ordinary 
pattern. (Accepted May 22, 1901.). 


MINING, METALLURGY, AND METAL 
WORKING. 


J. L. Smith and R. Bedfor 
the South Durham Steel and thon Company 
Open-Hearth Steel 


Limited, Stockton - on - Tees. 
Process. July 24, 1900.—An ordinary type of open-hearth 
furnace is ada; for the manufacture of steel, according to this 


invention, by vided with one or more dams so arranged 
that the hearth is divided into two or more compartments up to 
any required height, and above which the ssid compartments 
merge into one large bath common to all, whereby a charge of 





973. Siemens Broth 
a. (Siemens and Halate. Berlin) Sian imaitoe 





»teel can be withdrawn from one or more compartments from time 
t> time, whilet a bath of steel is lefs in one or more of the other 


solution of ‘‘a lead salt of a fluorine acid.” A cathode is used, 
which comprises a metallic core having greater strength than 














lead. The electro-deposit on the cathode is subjected to me- 
chanical pressure from time to time during the progress of elec- 
tro-di ition ; and after deposition is concluded, the sheets can 
be mechanically stripped from the core, the electro-deposit be- 
coming so ified and strengthened by the pressing operation 
that it may be readily separated. (Accepted May 22, 1901.) 


11,602, E. Martin, Paris. Plating Aluminium 
Sheet. June 26, 1900.—Aluminium sheet is, according to this 
invention, electro-plated and rolled as a preparation for a further 
rolled on or electro-plated final covering. A strong rolled plate is 
made by first causing an ingot of aluminium to undergo a pre- 
liminary operation of cleaning and pumicing, then deposi on 
this ingot electrolytically a thin r covering. The ingot 
is then again slightly heated and rolled, which results in incorpo- 
rating the copper with the aluminium, thus preparing a sur- 
face for a thin galvanic deposit of metallic silver which is then 
made upon it. The plated ingot is then heated in a gas furnace, 
to a temperature below red heat. Sheets of electrolytic silver, 
rolled to the dimensions of the ingots, having been previously 
sep ata are heated at the same e as the plated ingots, but 
in separate furnaces. The silver sheets are then placed upon the 
ingots, and they are together rolled ; being passed a sufficient 
number of times through the rolls to uce sheets of silvered 
aluminium of the desired thickness. (Accepted May 22, 1901.) 


PUMPS. 


7911. V. 1. young. London, (Abwarme Kraftmaschinen- 
Gesellschaft, Berlin.) Pump for Votatile Fluids. April 17, 
1901.—Ion this pump for conveying fluids of a low boiling point, 
a chamber is introduced into the delivery or pressure pipe, and is 
kept constantly filled with vapour from the fluid to be pumped 
by means of heat. It is stated that the arrangement in some ways 
corresponds with the compressed air:;chamber in ordinary pumps, 
used for insuring a steady working of the pump by forming con- 
—— -. spel of vapour in the pressure pipe. (Accepted 

ay 22, x 


12,262. J. C. Merryweather and G. W. Harris, 
Greenwich, Kent. Pump. [2 Figs.) July 6, 190(.—This 
pump has one or more ns, each fitted with a valve or valves, 
and all in one barrel. ¢ pump may have pistons, in order to 
provide a practically constant delivery of water, the pistons bein 

all in one barrel. A shaft is fitted in the centre of the tarred 
longitudinally, and projects through a cover with a gland at one 
end, and may be caused to rotate by a motor, but is prevented 
from longitudinal motion by means of collars. On this shaft are 
fitted three double arms, each arm consisting of two radial arms 
opposite each other, and being preferably fitted with a small 
roller free to rotate on the axis of the arm. Each piston is pro- 
vided with a groove formed as a ‘‘cam,” or circumferential in- 
clined plane, with which the rollers on a pair of radial arms en- 


Fig rh | 

















gage; thus by the rotation ofthe shaft and the action of the arms 
(and rollers) on the cams, the pistons are given a gr gmong f 
motion, and (in the machine described) each pair of arms is 
arranged at an angle of 120 deg. with the other pairs, and the 
action on the water is as if three barrels were employed as in an 
ordinary three-throw p with three cranks set at 120 deg. in- 
terval. As the action of the arms (and rollers) on the inclined es 


might cause the pistons to rotate, there vided a lug, or stop 
or lugs) on the barrel en ing with lugs or on the Q 
e stroke of the piston is short com with its diameter, and 


the cam is formed with one pair of rising and falling inc! 
planes occupying one-half of the circumference, and another 





occupying the other half; thus the bucket makes two strokes to 
each revolution of the shaft. (Accepted May 22, 1901.) 
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SHIPS AND NAUTICAL APPLIANCES. 


11,520. A.J. Duchemin and W. J. Vincent, Barry, 
Glamor, {6 Figs.) June 


25, 1900.—Emergency propellers for vessels intended for use in 
the event of the main propeller or the steering apparatus be- 
coming damaged are, according to this invention, housed in 
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tubes which may on occasion be thrust out from the vessel’s side. 
Meansare provided by which the emergency propellers may be 
geared to and driven from the main shaft, the apparatus being 
80 arranged that its coupling is made automatically on the 
extension of the propellers. (Accepted May 22, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


12,727. R. Richardson and F’, Matheson, Glasgow. 
Floats for Steam Boilers. (2 Figs.) July 14, 1900.—This 
invention relates to floats for use in steam boilers and for operating 
feed-water regulators, high and low water alarms, or like appa- 
ratus, and it has for ite object to obviate the risk of breakage 
attendant on the use of the ordinary brick float, whilst so reducing 
the weight that friction is reduced, and freer working of the 


Figs Fig. 2. 
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apparatus results. The improved float is composed of a shallow 
metallic bell resembling that of a gasholder, which is suspended 
from the usual float lever, or directly from the apparatus to be 
controlled by it, and dips into the water within the boiler ; the 
requisite buoyancy — obtained by the formation within it of 
an atmosphere of steam during ebullition of the water. (Accepted 
May 22, 1901.) 


9648. H. T. Ashton, Blackheath, Kent. Steam 
Turbines. [11 Figs.) May 24, 1900.—According to this inven- 
tion, in one construction of reversing turbine the wheels or sup- 
ports ing the two sets of vanes or blades against which the 

fui acts, are so mounted that they can be revolved by 
the working fluid in ite directions, and be movable endwise 
within the external of the: us by the working fluid. 
This provision for endwise or movement is made in order 
that reversal of the driven shafts, which are concentric or tele- 
scopic, may be effected automatically by means of clutches on 
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re g the direction in which the supply of working fluid enters 
the apparatus. Two inlets for the wor! fluid are provided, 
that at one end 


of the casing being intended for use under ordi- 

the direction is to 

ahead,” the other being used when the direction of a | 
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two series of metallic brushes, projecting in o te direo- 
in proximity to buttress 

of the two turbine wheels, 
Upon the inner 
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which latter run 





shaft are two similar series co-operating with similar buttress 
teeth on the wheels. By endwise movement of the wheels in 
y in one direction, one of them is brought into gear by one 
lutch with the outer shaft, so as to be able to rotate therewith ; 
whilst the other wheel is simultaneously brought into gear with 
the inner shaft by the other clutch. An endwise movement of 
the wheels in the orpoate direction reverses these connections, 
so that the shaft h previously received “ positive rotation” 
will now receive ‘‘ negative rotation,” and that which received 
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manufacture of fabrics to serve asa base in the construction of 
mantles for incandescent lighting, boomy ne strength and dura- 
bility of the mantles produced therefrom is stated to be increased. 
For this purpose a textile fabric is made, com g threads or 
fibres of two or more different materials, such, for instance, as 
cotton and rhea. This can be effected by using a yarn spun from 
these different fibres combed together, or the fabric may be 
manufactured of threads of two or more materials so interwoven 
as to produce a homogeneous whole. Mantle forms prepared of 





“negative rotation” will now “ rotate tively,” the directi 

of rotation of the turbine wheels g constant throughout. 

Fr Aa substitutional devices are provided. (Accepted 
‘ay ‘ 


9076, L. Leclerc and L. Schmittbuhl, 
Water-Tube Boilers. (20 Figs.) May 
tube boilers, 
the groups of tubes, and known as the head box, is mounted per- 
icularly to the vapour or steam drum, and the double circu- 
ing tubes are mounted obliquely to this box. The tubes may 
be mounted and dismounted mechanically, either completely or 

ly, and one or several connecting boxes may be izolated in 
case of accident ordamage. A series of valves or dampers which 
permit the exterior air to penetrate under the grates are pro- 
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vided, the said valves being adapted to close automatically if any 
pressure is produced from the interior to the exterior. The 
mounting of the frames of the groups of tubes or connecting boxes 
in the head boxes is obtained by their being pressed, by means of 
a bolt which is supported on an arched piece held by a bayonet 
joint, into lateral grooves made in the projecting rims round the 
opening corres} ing to each box. special closure for each 
group of tubes is also provided, by means of differential pistons 
working automatically to isolate one or other of the groups as 
desired. Contributory and substitutional devices are provided. 
(Accepted May 22, 1901.) 


$994. T. Whitwell, Fullwood, Lancaster. Heating 
tus, (1 Fig.) May 15, 1900.—Io steam heating ~ 

paratus of the kind in which water is heated by steam flowing in 
a pipe, according to this invention, the condensation water from 
the steam pipe is added to the water heated by the steam in 
order to the amount of heat available for use per unit 
of steam expended. The condensation water may pass through 
a steam trap directly from the exit of the heating coil into 
the uptake of the water circulating system surrounding it ; 

















ti ; ve 

an intervening non-return valve being fitted, if desired, for 
the purpose of preventing water from entering the steam pipe 
hich 


applied to an, oo 2. The system is ill as 

an n wal eating system, as pressure w 

ight be eonmmnaieened to a closed system would prevent its 
such conditions. 


safe use under A tank for boiler supply is 
situated at the top of the open pipe on the water-circulating system, 
water thereto from the coldest part of the water circuit. 
(4 May 22, 1901.) 
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13,259. H. Hill, Nottingham. Mantle Fabrics. 
July 23, 1900,—This invention relates to an improvement in the 


Paris, France. 
16, 1900.—In water- |. 
to this invention, the box which connects | dations. [ 





such d fabric are im ted with salts, burnt off, and 
stiffened in the usual way. (Accepted May 22, 1901.) 
MISCELLANEOUS. 


6341. W. P. Thomson, London. (Vereinayte, ¢c., Co., 
Gibitzenhof, Nuremberg, Germany.) Construction of Foun- 
2 Figs.) March 26, 1901.—Ia the construction of 

foundations by means of ag ag oe ‘of larger dismeter than 
the actual ag to be rammed in, pete hen at its lower enda 
pile shoe, is used, the pile being inserted so far in the pipe after 
the latter has been first driven loosely into the ground that it 
rests on the pile shoe, and on being further rammed releases the 
pile shoe from the pipe, thus forming the lower end of the pile, 

8 


which when ramm ill further down is washered against the 


bottom of the said pipe; whilst the annular space from which 


Fig.t. Fig.2. 
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(6341) 


water and earth are excluded, and which is formed between the 
pile and the pipe by the ramming down of the pile, is then filled 
with betton. e pile may consist of an iron casing or pipe, 
having at its lower end a truncated conical intermediate piece, 
which is connected at its lower end with the pile shoe by means 
of pins, whilst the actual pile is closed at its lower end by an 
intermediate piece centrally guided by its axial pin in a recess 
of the pile shoe, and by an annular projection, of which part 
rests on the upper edge of the pile shoe. (Accepted May 22, 1901.) 


13,512. C. Steffen, Vienna, Austria, Utilising 
Waste Heat. (3 Figs.) July 27, 1900.—It has been hereto- 
fore proposed to utilise waste heat by means of some fluid 
vaporisable at a low temperature—for example, sulphurous acid— 
whose vapour might serve to actuate a cylinder and piston 
engine. In this specification, after pointing out the difficulties 
that would be experienced in such use of sulphurous acid vapour 
in a piston and cylinder engine, the inventor proposes to use a 
turbine for the purpose. The specification is illustrated with 
diagrams descriptive of several arrangements of turbines and heat 
interchange apparatus. (Accepted June 5, 1901.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINFERING, 35 and 36, Bedford- 
street, Strand. 





CATALOGUES.—We have received from Mr. Alfred 
Brown, of 9, Lawson-street, Barrow-in-Furness, a 
fae re which includes a list of the steel —r 
exhibited by him at Glasgow, on behalf of the Sk 
Works, Pilsen, Limited. The largest of these is 
a marine bed-plate weighing 104 tons; whilst, as 
an “as of a complicated cast in steel, atten- 
tion is directed to a cylinder h for a = engine 
weighing 2 tons. In the phlet are to be 
found illustrations of a num of very heavy castings 
made for large mail steamers and warships.—We have 
received from Husson’s “yg Acetylene Syndicate, 
Limited, of 28, Victoria-street, Westminster, a catalogue 
of burners and generators for acetylene.—A very com- 
ne catalogue of apparatus for use in chemical and 

teriological laboratories has been issued by Messrs. A. 
Gallenkamp and Co., Limited, of 19 and 21, Sun-street, 
Finsbury-square, E.C. The catalogue contains hundreds of 
illustrations, and nearly 5000 separate articles are listed and 

riced.—We have received from H. J. West and 
Bo. Limited, of 116 and 118, Southwark Bridge-road, 
8.E., a copy of the twenty-ninth edition of their catalogue 
of ice-making and refrigerating machinery, which the 
are prepared to supply either to work with CO2, wit 


Unbreakable Pulley and Mill Gearing Company, Limited, 
of West Gorton, Manchester, a sme of their varied 
manufactures for the use of millwrights, with which is 
Dower by biting and sbafting. I these the good Po ts 
wer i ting. e poin 
Of rope and belting gearing are clearly set forth. The 
compiler, moreover, claims that there is now no need to 
maintain a uniform size of line shafting throughout a 
factory, since by using age Ae with interchangeable 
bushes, any’ y can fitted _to any shaft.—The 
Acetylene Corporation of Great Britain and Treland, 
Limited, of 53, Victoria-street, S.W., have sent us 
a copy of their new list of generators, fittings, and 
burners for use in lighting by acetylene. 
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DIE FORGING.—No. V. 
By JoszrH Horner. 

Havine a power hammer at command, the smith 
often adopts different methods of formation from 
those which he would choose if working on the 
anvil. This is seen strikingly in the forked and 
the flanged types of ends, in which a large amount 
of drawing down is done by the power hammer in 
preference to welding small to large sections. A 
study of these will afford a proper sequel to our 
study of bossed ends, which have some features 
in common, 

The case of forked ends, which are so numerous 
in engineers’ work, often calls for settlement 
between the smithy and the machine shop. The 
smith would generally wish to forge these ends 
solid, leaving the forks to be slotted or milled. 
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disposition of fibre, the liability of the fork to 
open and to crack at a would be much increased, 
and this would certainly oe with inferior spilly 
iron. Clearly, too, the wider the fork, the more 
is such a risk increased, because a wide root 
presents a larger section of short fibre to the risk 
of cracking. And this is another reason why, 
apart from questions of facilities for machining 
from the solid, it is better to form iron forks 
by bending, than by forging them solid. With 
the best qualities of iron the difference is of less 
importance, though it always exists, and in steel 
it may be quite neglected. With this material the 
question is almost wholly that of convenience of 
manufacture in smithy and in machine shop, 
between which an economical balance must be 





struck. 
In this class of work we have three broad 
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The difference in these dies is in the line of jointure 
which in this particular instance may be made 
in either direction ; since the formative action and 
the delivery of the forging are facilitated in about 
equal degrees in each instance, perpendicular faces 
and curved outlines being about equally averaged. 
In each case a preliminary pair of dies can be used 
of similar form, but } in. or } in. larger in one 
or both directions for roughing the fullered ends 
into a form more nearly like that to be imparted in 
these finishing dies. 

The forked end shown in Figs. 97 and 98 is 
finished in the single die in Figs. 105 and 106. 
The piercing of the block with a hole at A is done 
sometimes, in order that if the forging becomes 
fast in the block, the latter can be turned 
over, and the forging knocked out by a blow 
delivered through the hole. The risk of the 
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The machine shop manager will often prefer to 
clean them up only, by milling, filing, or grinding, 
according to the class of work demanded in any 
given case, and the machines available. Formerly 
these alternatives were of greater importance than 
they are now, in those shops at least which are 
equipped with modern tools—as a result of the 
greater stiffness and power of these tools by com- 
parison with their predecessors. Generally the 
uestion is settled in this way: Small rods have 
their ends left solid, large ones with wide ends 
have their forgings made forked. In some respects 
the latter are better, because the fibre follows the 
fork, but this applies more especially to iron rather 
than to steel, and is therefore a question of less 
importance than it was 10 or 15 years ago, before 
steel came into such common use in the smithy. 
Figs. 97 and 98 illustrate points that must be 
borne in mind when forging forked ends in iron. 
In Fig. 97 the fibre must run in the plane of the 
paper—appearing edgewise in Fig. 98. It is clear 
that if the bar were selected with the opposite 


oe 





(5896.F) 














Fig.120. 

















(5896...) 

















eo Fig.122. 





123. 











Fig.721. 
ili SR PG Fig. 
maa oo — } 
a5) (5896.P) 
methods of operation: That in which the method 


consists wholly of drawing down ; another where 
drawing down is combined with other operations, 
as opening out, bending, &c. ; and the third in 
which a forging is made by combining one or other 
of these processes with welding. 

The lever illustrated in Figs. 99 and 100 is one 
of a simple character, which would, when pro- 
portioned as shown, and when measuring, say, 
about 2 in. to 3 in. in width over the forks, 
be made solidly, and slotted or milled from the 
solid. No welding would be done if the web 
did not exceed 1 ft. 6 in. to 2 ft. in length, but 
the web would be drawn down from a bar of 
the same cross-section as the overall dimensions of 
the ends. The ends themselves are roughed out by 
the methods already illustrated—that is, with hot 
chisel, or gouge setts, and with fullering tools 
under the 300 ae until the formative processes 
have been continued sufficiently to prepare the 
ends for the dies, which may be either of the forms 








shown in Figs. 101 and 102, or Figs, 103 and 104. 





forging becoming fast is greater than in Figs. 101 
to 104, because only half the depth of the forked 
end is contained in those dies, while the entire 
depth is driven into Fig. 105. The wriggling of 
the forging, using the web as a handle for leverage, 
will get the end out easier in the first instances 
than in the latter, hence the advantage of the hole 
at A to serve as a supplementary aid if required. 
Such a hole can be left open without making much 
difference to the size or finish of the forging, or it 
may be filled up with a loose block. If no block is 
fitted, the only difference is that a little extra tool- 
ing may have to be done upon that lower face, ora 
slight subsequent correction under the hammer 
may be necessary, with, perhaps,  re-insertion in 
the die. 

In the case of larger forked ends, a bar is taken 
of the cross-sectional area required, either for form- 
ing and finishing the shanks, or else the two forks, 
according to which a to be of the larger 
area. It is then divided with a hot sett to form the 





forks. But to prevent this action from splitting 
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the fibre, a round hole is first punched at the bottom 
of the intended division, and the sett worked down 
into that, cutting alternately from both sides of the 
bar. Fig. 107 illustrates the first stage, following 
any drawing down which may have been done for 
the web. The punch is being driven into the bar 
A, which is supported on a ring B on the anvil of 
the hammer. It is driven in from both sides alter- 
nately, the hole, slightly tapered, meeting in the 
middle of the bar. The action is only slightly 
punching or detrusive, but consists chiefly in a 
squeezing of the metal out sideways. Though fibres 
are divided, yet they are also squeezed and 
consolidated. And there is the resulting dif- 
ference between leaving a radius, and the keen 
angle, which the sett, if used at first, and 
alone, would produce. This is a little detail of 
much importance, and one that has many appli- 
cations in forged work, as in the convexity im- 
parted to the edges of fullering tools, and in a slight 
degree on the edges of flatters, by which when 
working against a shoulder a slight radius or 
hollow is left ; and which is nearly as important in 
forgings as in castings. 

The sett is seen beginning its work in Figs. 108 
and 109, in front and in side elevations. This cuts 
half way through from each side, the division meet- 
ing in the middle of the bar, the appearance of 
which, when divided, is illustrated in Fig. 110. 
Afterwards the end is laid across the anvil, and the 
forks hammered out with a hand hammer until 
they are opened out about as far as is shown in 
Fig. 111 ; and then the precise shape of the fork is 
imparted over a former, A, Fig. 112, which isan inch 
or so wider than the fork. The setting down on 
this is done with hand hammers, the work being 
commonly transferred to the anvil into the hole in 
which the square shank of the former drops. But 
if the forked end is made as a short piece, to be 
welded subsequently to the web, the former can be 
used under the power hammer, the pressure of the 
tup being utilised to hold the work down on the 
anvil block, while setting over is done with hand 
hammers. Afterwards the fork, enclosing the 
former, can be laid flatwise on the anvil, and its 
faces corrected in two or three blows of the tup. 

Figs. 113 and 114 illustrate another way in which 
broad forked ends are roughed out, though it is not 
so suitable for deep as for shallow forks. A gouge 
sett, handled with an iron rod, is driven into the 
bar from each side, cutting very closely to the 
finished sizes. The waste piece is severed by turn- 
ing the gouge round to the sides, or by cutting 
down these with the chisel sett, the result being 
that the interior of the fork is brought nearly to 
size without any stress being put upon the metal. 
This should be done before the outer portions are 
roughed out, so retaining the mass of metal behind 
to resist the pressure of the sett. 

If a forked end is of moderate thickness only, 
the space can be punched out by arrangements 
illustrated previously, without stressing or opening 
out the fibre. If a forked end is opened out by 
punching, it is better if done gradually, in two or 
three operations. Dies may be used for these, and 
the process carried through gradually. At the same 
time the metal at the bottom of the fork will be 
consolidated by pressure in the dies. As in the 
previous example, there is the advantage that the 
shape of the roughed-out end is nearly correct ; 
while when a fork is opened out with the hot sett, 
it has to be shaped over the anvil or on a block, 
and finished on a former of the exact shape of 
the inside of the fork. But the results are more 
satisfactory in iron, because there are no short fibres 
at the root, their direction corresponding exactly 
with the curves of the forks. 

If, when opening out a fork, the metal becomes 
cracked, it is necessary to take a welding heat over 
the part, and consolidate it either by hand or in dies. 

The subsequent treatment of forked ends varies 
much with their particular shapes and proportions. 
There are three specific cases: one that in which 
the ends are not swelled out into bosses larger than 
the portions to the rear, an example of which is 
seen in Fig. 112. These are simple, because the 
width of the bar is left the same after as before it 
was forked, and all that remains is to bend it into the 
forked form. But in most instances the ends are 
bossed larger than the web lying immediately in the 
rear. Then the bosses may be of the same thick- 
ness se as the webs, which simplifies the 
work ; or they may have boss facings on one or on 
both faces. en there is more than one alterna- 
tive of manufacture. 


The finish of plain ends, the forgings of which 
are forked but not bossed, is not always imparted 
in dies unless a large quantity is required. For 
instance, in Fig. 112 the former A imparts the 
only important shape, and is in strictness a die, 
only it does not embrace the whole of the end. 
But the webs a a of the fork correspond in this 
case with the width of the original bar, and the 
only portion for which dies would be helpful are the 
shoulders b and the ends c. Now b is practically 
formed by the bending round and setting round 
the former. This is not a case like those in 
Figs. 101 to 106, in which the curves are roughed 
out with fullers, assisted sometimes with the hot 
gouge sett, and for the cheap finishing of the 
curves of which dies are essential. With regard 
to the ends c ¢ in Fig. 112, as these are simply half 
round they can be cut with a gouge sett on the 
former—laid flatwise, and finished with a hollow 
tool. Small ends forged with forks are properly 
finished in dies like Figs. 115 and 116. Large ends 
having bosses like Figs. 117 and 118, must be 
finished in similar dies if the bosses are to be shaped 
decently and cheaply, the dies having the same 
general construction as those shown in Figs. 115 
and 116. 

Take, lastly, the levers and arms in Figs, 119 
and 120; it would be poor practice to attempt to 
slot out these from solid ends. At first sight it 
might appear as though these ends might have 
their s punched out ; but that is not a suitable 
anal either, because the disproportion between 
the area punched and the metal left is so great 
that the latter would be distressed. Also it would, 
if done in iron, leave a quantity of short fibre in 
the necks. The proper way to form these is by 
opening out and setting thats f Thus, without giving 
a separate figure for every minute detail, this lever, 
if, say, of 12 in. to 18 in. in length, would be made 
without welding, by taking a bar having a cross- 
section a trifle over double that of the cross-section 
of metal contained in the larger forked end of the 
two. ‘Two holes are then punched with a punch at 
the roots of the forks, as seen in Fig. 121, and the 
metal is divided with a hot sett from these holes to 
the ends. Afterwards the fork can be opened out, 
without risk of cracks occurring in the root of the 
curve. The stem or web is next drawn down about 
the central portions as indicated by the dotted lines, 
the short length of metal at a, a being swaged 
down, and extended into the long web, in Figs. 119 
and 120. The bosses have still to be dealt with. 
These may be finished singly in separate dies 
before the forks are bent right round, being set at 
an angle of 45 deg. with the stem. Or it is prac- 
ticable to form both bosses of one end in a single 
pair of dies of similar construction to Figs. 115 and 
116; but the forging must be brought nearly to 
dimensions, either by swaging down by hand or 
else in a pair of roughing dies of larger dimen- 
sions, across the web section, and smaller across 
the bosses, to effect a gradual formation. If the 
lever is over about 10 in. or 12 in. in length, it is 
better to make each end separately, and weld the 
stem in the centre, otherwise the dies would be 
heavy to handle, and the forks would bind in them 
also. In welding up, measurement between centres 
has to be carefully made, and a probable twist in 
the ends to be taken out subsequently, remarks on 
which kind of work will follow in due course. 

The governor arm in Figs. 122 and 123 can be 
made either by welding or in the solid. If in the 
solid, the work will be started from the ball end, 
and all the rest swaged down therefrom, the details 
of which will be apparent from the previous 
descriptions. The forging should be fully finished 
entire y in one die. Figs. 124 and 125 furnish an 
example of a similar kind, also finished entirely in 
one die, drawings of which would be mainly a repe- 
tition of examples previously given. 

The question of finishing ends is largely one of 
the degree of accuracy demanded and of the number 
wanted off, and to some extent also of the propor- 
tion of ts. When forks are set over a former, 
the smith may or may not have a guide for exact 
adjustment of the lengths of the forks. When a 
narrow fork is bent, its webs are generally set over 
and round by the assistance only of the eye of the 
workman, any slight inaccuracy is corrected by 
subsequent trimming, or by machining. Some 

forks are set by the aid of a bending block, on 
which they are cottered. When forks terminate in 
bossed ends, like the last examples given, a slight 
want of symmetry in bending is sufficient te throw 





the centres out of uniformity, so that they will not 


hold up for tooling or grinding. Then there is an 
advantage in finishing both the ends at once in 
dies. It is less easy to finish forked. ends in dies 
when the ends are wide in the gap and deep also, 
than when they are narrow and shallow, because 
the inside faces, as they cool, bind against the faces 
of the dies, and become tight. It is therefore 
necessary in deep ends to impart a considerable 
taper to the inner faces, and also to get through 
the stamping and get the forging out as quickly as 
possible. The governor levers in Figs. 122 to 125 
are favourably shaped in this respect, being, though - 
—_ very shallow, so that they can be released 
readily, 





THE INSTITUTION OF ELEOTRICAL 
ENGINEERS IN GERMANY. 
(Continued from page 12.) 

WEDNESDAY, June 26, was the second day of the 
Allgemeine Elektricitats Gesellschaft, and Thurs- 
day morning falling again to Siemens and Halske, 
the two firms each entertained their visitors for 
the same period of one day and a half. Of the 
three large electrical firms of Berlin, those of 
Messrs. Siemens and Halske, the Union, and the 
Allgemeine Elektricitiits-Gesellschaft (the last- 
named, the A. E. G.), had at its start neither the 
lustre of a great name like Siemens, nor the power- 
ful aid of a parent company like the Thomson- 
Houston. The A. E. G. has had to fight for a posi- 
tion with rivals already well entrenched in the field. 
We are not wrong, we believe, in stating that 
many electricians think the director-general of 
the A. E.G., Mr. Emil Rathenau, is the soul of 
the company. His co-directors are Messrs. Felix 
Deutsch, R. Kolle, P. Jordan, P. Mamroth, Dr. 
W. Rathenau—essentially as a man of great orga- 
nising and financial capacity. He is, as a matter 
of fact, also an engineer of distinction, of whose 
ability and indefatigable activity all the members 
of the staff speak in the highest terms. Many men 
have, of course, contributed to the success of the 
firm. We need only mention the name Dolivo- 
Dobrowolsky, who certainly worked out the tri- 
phase motor, though Ferraris and Tesla and others 
may have prior claims in the theoretical: field. It 
is curious to note that the late Professor Ferraris 
thought chiefly of triphase instruments. Practice 
took up the triphase motor with enthusiasm, and 
recently only triphase meters havecome to the front. 
Returned from the Electrical Exhibition at Paris 
of 1881, Mr. Rathenau acquired the German patent 
rights of the Compagnie Continentale Edison, and 
soon induced several bankers to establish a so- 
called ‘‘study” company, which was turned into the 
German Edison Company, but which broke the 
connection with the parent company in 1887, and 
then assumed the present name. The first object 
of the study company had been the foundation of 
an electric central station. A small installation in a 
printing business having proved a success, the Union 
Club was lighted by electricity, and this plant 
became the nucleus of the first A. E. G. power 
station. At present the firm employs in its various 
works about 17,300 men (not 73,000, a printer’s 
error, overlooked in last week’s issue) has estab- 
lished electricity works in many countries, and has 
branches and agencies all over the world. The 
chief offices are at the Schiffbauerdamm, which is 
close to the Friedrichstrasse station of the Stadt- 
bahn, the elevated steam railway. In the elegant 
waiting-room there, the visitor notices among 
medals, diplomas, and other documents a con- 
gratulatory testimonial, presented by the staff to 
the directors in 1893, on the tenth anniversary of 
the company. 

The chief factories of the A. E. G. are in the 
Ackerstrasse (arc lamps and apparatus); in the 
Brunnenstrasse (machines); in the Schlegelstrasse 
(incandescence lamps)—all within Berlin proper ; and 
in Ober-Schoeneweide (cables), adjoining the Ober- 
— central power station. We had better follow 
the programme in our remarks ; members found it 
difficult enough, anyhow, to put the notes they had 
taken, mentally or in writing, into their respective 
pigeon-holes. 


Tue A. E, G. Caste Works at OBERSPREE. 
The cable factory of the A. E.G., which the 
ae ha ee by rail and by special steamer on 
esday morning, is situated on the Oberspree 
—that is, the Spree above Berlin, about 10 miles 
from the central offices of the firm. The works were 





opened in 1897, and enjoy the distinction of being 
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the only German cable works which start from copper 
bars and draw their own wires. The party was re- 
ceived by Mr. E. Rathenau, director of the factory, 
and Mr. Wittmann, the manager, and the fire brigade 
of the firm did honorary duty. Like the adjoin- 
ing power central station of the Berlin Electricity 
Works and the German Niles Tool Works, a few 
minutes distant, the works lie very conveniently 
between the river and the railway at Ober- 
schoeneweide, which is best approached from Nieder 
Schoeneweide, on the opposite bank of the river, 
the station being about 20 minutes’ walk from the 
factories. Both places are simply manufacturing 
centres, entirely modern; brass works, chemical 
works, &c., are also to be found. The curious 
feature is that while some of the married members 
of the staff dwell on the spot, the workmen live in 
Berlin. The absurdly high rents of Schoeneweide 
have partly to answer for this, and indirectly, we 
may conclude, the uncertainty of the occupation 
must be thought of as one of the prime causes. 
The excellent care which most of these works 
take of the comfort of their staff, men, and women, 
is remarkable. In the dining-rooms meals can 
be obtained at remarkably cheap rates, and coffee 
and water are kept in the shops of the A. E.G. We 
shall have more to say about these important social 
features. The start has generally been made by 
the firm, which appoints a contractor. The men, 
however, prefer to have a co-operative association, 
more or less controlled by themselves. The large 
hall of the A. E. G. cable works, where the mem- 
bers were entertained at luncheon, might receive 
any fashionable assembly ; it is used as a lecture 
hall. We may mention also the surgery and the 
ambulance car. 

The A. E. G. has replaced the old wooden bridge 
and ferry, by which the river was crossed, by a 
handsome wrought-iron foot-bridge, about 600 ft. 
in length, of three arches, which is lighted by are 
lamps. 

The cable works cover an area of 120,000 square 
yards, about three-quarters of which is under roof. 
Besides the cable factory proper, the works com- 
prise a factory for the manufacture of copper, 
brass, bronze, aluminium in bars, rods, and wires ; 
shops for the manufacture of insulating materials, 
notably the company’s speciality, stabilit and 
micanit, rubber hose, washers, &c. ; departments for 
covering, braiding, and stranding all kinds of wires 
with insulating materials ; a department for making 
Réntgen apparatus and spark telegraphy apparatus ; 
lastly, machine and repairing shops ; a joinery, in 
which circular saws are fixed in lever frames, which 
can be turned about their horizontal axis, &c. The 
works need no special power central. The adjoin- 
ing Oberspree station sends currents of 6000 volts 
to the transformer station for the benefit of the 
many electric motors and lamps. Sixteen trans- 
formers reduce the tension down to 1000, 500, or 
200 volts; their aggregate capacity is 2600 kilo- 
watts. Three motor-generators of a total capacity 
of 110 kilowatts supply continuous currents of 200 
volts for the cranes, the accumulator shunting loco- 
motives, and for the indirect arc lamps, whose 
light is first thrown against the ceiling and then 
reflected back. There are two switchboards re- 
spectively for the 200-volt and the 500 or 1000-volt 
circuits. 

The boiler-house supplies steam exciusively for 
drying, heating, and vulcanising. The ashes from 
the four multitubular Babcock and Wilcox, and the 
two Steinmiiller, boilers, fall into trucks, which are 
- removed and raised with the aid of an electric 
motor. The fuel is lignite, compressed to small 
briquettes, only a few inches square. This boiler- 
house adjoins an exceedingly neat pumping station, 
where one Riedler pump has been put down with 
three others. This pump delivers 50 cubic feet of 
Spree water per minute, running at 180 revolu- 
tions, and is driven by spur gearing from a 15 horse- 
power triphase motor ; it can supply water at 85 lb., 
the pressure of the hydrants. 

e characteristic features of the works, which 
were finished in 1897, are the large spacious 
in which all crowding is easily avoided, and the 
absence of shafting. That is most striking in the 
metal and in the cable shops, and cannot fail to 
impress the visitor. The foundry contains fifteen 


furnaces, ten stationary ones, provided with a 
special side-blast, and five which are raised with 
the aid of a winding gear. Castings are produced 
of copper bronzes and aluminium; and of bi- 
metals, steel cores round which a jacket of copper 
is cast, and double bronzes with an aluminium 


core. In the mill three double sets of rolls, ar- 
ranged in two rows, reduce within a few minutes 
the copper bars, mostly electrolytic American 
copper, to of wire of fin. Each set 
comprises 21 rolls, through which the bar passes 
successively, and is driven by a triphase synchro- 
nous motor of 200 or of 600 horse-power by belt- 
ing or direct gearing. The same mills deal with 
the bronzes and bimetals. The aluminium is ob- 
tained from Pittsburgh and Neuhausen. A good 
deal of aluminium was to be seen, but most elec- 
tricians possibly remain a little cautious as to its 
applications. The further reduction of the copper 
and bimetal rods to fine wires of the smallest 
gauges is effected a means of diamond dies which 
yield wires 0.05 millimetre (0.002 in.) in diameter. 
The diamonds are mounted in copper, which is cast 
round them, pierced, and applied in multiple sets, 
consisting of a series of trays diminishing in size 
from the lowest to the top tray. There are ten 
multiple machines of this kind which draw the wire 
through seven holes at a time. In another hall 
bar copper is drawn out to be cut and sawn into 
commutator bars. Much attention is paid in all 
the works visited to protection against acci- 
dents. The German laws are very stringent in 
this respect ; but the sawing of yellow metal and 
soldering, do not appear to be subject to special 
restrictions, _ 

The drawn wire is cleaned of oxide in baths of 
sulphuric acid and annealed in special furnaces, 
unless it is to be employed hard dicoasl Copper 
plates of oval shape are rolled in Krupp machines 
and then converted into a long narrow ribbon by a 
machine which makes its cut near the circumfer- 
ence. The hot lead presses for the cable sheaths 
are of the Huber system, like those mentioned in 
the description of the Siemens and Halske cable 
works ; the molten lead tanks at the Oberspree 
factory are, however, not covered on the top. For 
the insulation tests the pressure can be raised to 
50,000 volts alternating. The places where such 
work is going on, are marked by red lamps, in addi- 
tion to the obligatory red-forked arrow, warning 
against high tension. Cables for tensions up to 
1000 volts are insulated with paper, rubber, and 
impregnated jute. ,For still higher tensions the 
jute is wholly or ly replaced by rubber or by 
flexible stabilit. Stabilit, as is well known, is an 
insulating material of the A. E. G.—brought out 
by Mr. Wittmann, if we are not mistaken; it is 
made in a black and a brown variety and of different 
degrees of hardness. The flexible stabilit, though 
not elastic, can be bent to very short curves, 
and absorbs very little. These advantages were 
demonstrated by two comparative experiments, 
in which two cables with flexible stabilit insu- 


lation were tested against two cables with paper | by 


insulation. Currents of 50 periods and of 


19000 or of 30,000 volts were employed, and 


in both cases the energy absorption by the 
dielectric was about 30 per cent. less in the 
stabilit. This flexible stabilit can, owing to its 
high insulating strength, be applied in very thin 
layers. The manufacture of stabilit, which can 
be pressed into any — and also of micanit, 
which is built up of little plates of mica, stuck 
together with the aid of shellac, occupies many 
hands. 

In the halls for the preparation, the masticating, 
kneading, and pressing of rubber and gutta-percha, 
the electric motors are —_ along the walls, and 
drive the respective rolls by meansof long belts. This 
rubber kneading is probably the hardest work that 
triphase synchronous motors can be put to; that 
they are efficient, members had already learned in 
the Siemens and Halske cable works. There was 
some discussion as to the fitness of synchronous 
motors in preference to asynchronous motors for 
such work ; synchronous motors, designed for 
large slips, are applied, however. Sulphur chlo- 
ride is used for vulcanising, and the vapours 
are drawn off from below. A real insight into 
these departments was not permitted. The rubber 


Is} is applied to wires both by the tape method and 


the die method, which yields a seamless —- 
The machines for insulating dynamo wires, flexib 

cables, and telephone wires, are p en various 
floors, the finest silk covering frames, which run 
at 4000 revolutions per minute, being on the top 
floor. Large sand-boxes for quenching any fire 
could be noticed all over the cable hall and the 


rubber departments. The fire brigade consists of 





forty men, under the command of an inspector from 
the Berlin Fire Brigade. 





Before luncheon the visitors examined various 
exhibits, particularly of stabilit and rubber, and 
witnessed some demonstration of high-tension dis- 
charges, one experiment ending, after a fine dis- 
play of sparks, with the piercing of a large and 
stout glass-plate. 


THE OBERSPREE Power CENTRAL Sration. 


The luncheon and the taking of a photograph on 
the steps of the Oberspree power central of the 
Berlin Electricity Works, built by the A. E. G., 
left members literally not more than a few minutes 
for the inspection of this fine station, which sends 
triphase currents of 6000 volts by underground 
cables to Berlin and neighbourhood, and is to 
be enlarged to a capacity of 54,000 horse-power. 
Professor Slaby and Count Arco had, moreover, 
exhibited some novel improvements in their spark 
telegraphy and demonstrated the action of their 
instruments, as now installed on board the German 
Emperor’s yacht Hohenzollern. Under the cir- 
cumstances, and as the A. E. G. possibly desires not 
to be anticipated in a description of their largest 
central station, we are not tempted to say much. 
The splendid large hall contains at present two 
horizontal engines of 1000 horse-power ; two ver- 
tical engines of 2000 horse-power ( maximum), 
each driving one generator on either side ; two 
horizontal engines, driving each a 3000-kilowatt 
uypcry of the t exhibited at Paris last year. 

e old dynamos do not ap’ to have given com- 
plete satisfaction. The new dynamos and their four- 
cylinder engines of the Gérlitz Engine Works, fitted 
with Collmann trip gear, answer perfectly ; and 
the shutting down of one of the units, running in 
parallel with the others, did not produce, in the 
secondary circuit, a variation of more than one volt. 
The e generators have an external diameter of 
8.6 metres (28 ft.), and the inductors a diameter 
of 7.4 metres (24.3 ft.); the inductor carries 72 
poles and makes 83 revolutions. With a phase 
tension of 3640 volts, and a current intensity 
of 290 amperes per phase, for which the generators 
are designed, the engine should be capable of 
developing 4000, horse-power, and is hence not 
quite powerful enough. The windings consist of 
copper bars, insulated by mica tubes, and con- 
nected at their ends by forks ; good ventilation is 
provided. 

In an adjoining room stand a few motor-gene- 
rators for converting triphase currents into con- 
tinuous currents ; converters do not seem to be 
— The cables and the obliquely - fixed 

igh-tension fuses are in the basement, where 
some horizontally-arranged triphase transformers 
can also be seen. From the barges, which 
land at the back of the works, the coal is taken 
chain conveyors to an elevated rail-track, 
whose trucks deliver the coal into the bunkers. 
Automatic stokers used to be employed. The 
boilers, partly Heine water-tube boilers, made 
by Borsig, work with superheaters by Hiiring, of 

uremburg, and economisers. The feed and con- 
densing water are directly taken from the Spree, 
and returned to the river after ing through the 
oil separators and a clearing tank. 

A tow a 5 agg words on the Berlin Elec- 
tricity Works. In December, 1900, there were 
joined to these six works 400,000 incandes- 
cence lamps, 16,000 arc lamps, 8000 electro- 
motors, and the Berlin electric street railways, 
which are now deservedly popular. Accumu- 
lator cars, which are still in some streets 
of the inner city (in others, trolley lines have 
been conceded), got rather into discredit last 
winter. The accumulators are charged with 
the aid of contact lyres from the trolley wires, 
where those are stretched, and no doubt the 
current regulation was not all that could be 
desired, so that occasionally cars got stuck. 
There is a certain suspicion, however, that the 
respective contractors were not over anxious to 
improve the accumulator service, since they had 
made up their minds that the trolley wire should 
everywhere be tolerated. That policy would, to 
a certain extent, be excusable. Asthetic con- 
siderations should not be disregarded. But one 
cannot conscientiously object much to the trolley 
wires and their iron a and brackets, even in the 
Thiergarten, through which the cars dash at an 
exhilarating speed, which horse trams could never 
maintain. It must be remembered that all over 
the Continent tramcars stop only at their proper 
halts, which are indicated by iron . So 





iro me 
day we may see that practice wiiventahy stoped in 
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TAL-Y-CAFN ROAD BRIDGE OVER THE RIVER CONWAY, NORTH WALES. 


MESSRS. DAWSON AND FYSON, MM. INST. C.E., ENGINEERS, WESTMINSTER; MR. ALFRED THORNE, WESTMINSTER, CONTRACTOR. 


England. Before returning from this transgression 
we should mention that most of the Berlin electric 
street lines have been built by the Union Company 
and by Siemens and Halske; the A. E. G. has 
done more in other towns. 


Tue Spree TUNNEL. 


The Spree Tunnel between Stralau and Treptow, 
a little mn Berlin, through which the members 
were marched on their return to town, in order not 
to waste time by making a couple of hundred 
people change cars, is notable as the only subaque- 
ous tunnel of which Germany can boast. It was 
commenced in 1895, but owing to various difficul- 
ties, cutting through quicksand and wranglingwith 
the authorities included, it was not finished in time 
for the Berlin Exhibition of 1897, for which it had 
been planned. The tunnel has a length of 454 
metres (about 500 yards), 374 metres being con- 
structed as tunnel proper with the aid of compressed 
air and a shield which was advanced by sixteen 
hydraulic jacks, resting against the tunnel shell. 
The tunnel tube, which has a diameter of 
4 metres (13 ft.), descends to a depth of 12 metres 
(39.4 ft.) below the mean water level. The quick- 
sand gave a good deal of trouble, but care, electric 
light, and an efficient telephone service, prevented 
all serious accidents. The tube rings consist of nine 
segments of mild iron connected by flanges and bolts, 
and the rings are held by hoops with stiffening ribs. 
The tube is lined with cement inside and outside. 
Over a length of 100 ft. of the cut-and-cover 
approach, the sheet piling could not keep the water 
out; the portion was divided into three sections, 
and compressed air was resorted to. A single- 
track electric tramway leads through the tunnel. 


Tue A. E. G. Works on THE ACKERSTRASSE AND 
BRUNNENSTRASSE. 

By special train the party, now considerably 

behind time, proceeded to the factories in the 





(For Notice, see Page 46 ) 








Fie. 1. 


Brunnenstrasse, where their arrival and the pre- 
parations made for them by the A. E. G., created 
some commotion. The Ackerstrasse factory dates 
from 1887, when the four-storey buildings in the 
Schlegelstrasse, which at present forms the oldest 
t of the works of the company, would no longer 
suffice. The Schlegelstrasse factory was not visited. 
Incandescence lamps are made there, cellulose 
being pressed through nozzles, and the endless 
threads wound on bobbins, dried, cut, shaped, and 
carbonised. The factory can turn out ten million 
filaments annually. The Ackerstrasse factory has 
in its turn been reduced to the rank of a section, 
which can briefly be described as apparatus, and 
arc lamp, works ; the chief machine works are now 
in the Brunnenstrasse, further to the north and 
approached by a private tunnel, 1000 ft. in length, 
through which a small continuous-current locomo- 
tive with overhead line passes to and fro, The 
locomotive was not used on the occasion of the 
visit, because the transport of so many guests would 
have caused delay ; members had to walk. The 
locomotive and the tunnel, which contains many 
cables, are a great convenience to the works. 

The four-storey building of the Ackerstrasse 
covers with its four wings an area of 15,000 
square yards, the available floor s being five 
times as large. 
electric motors, and in those electrically ancient days 
the installation of a common power central station 
with an electric motor in each room and counter- 
shaft and belt driving, constituted already a great 
advance. This central station of 1000 horse-power 
at present forms rather a reserve, as cables are led 
over from the Brunnenstrasse. The factory makes 


switches and switchboards, generally entirely of 
marble and iron, or of very neatly black polished 
slate with imitation wood frames of iron, provided 
with very convenient inclined desk ledges for the 
shunt resistances. Conspicuous was the switchboard 
for the Solvay electro-chemical works at Lubinow, 





Power is derived throughout from | rod 





in Russia, for currents of 8000 amperes. The maxi- 
mum cut-outs are provided with spark extinguishers 


and signal lights. Maximum and minimum volt- 
meters give two kinds of warnings; acoustic, by 
means of two bells of different size; and optical, by 
means of two lamps of different colours. The ordi- 
nary switchboard bronze forks diverge 9% ggg A 
that a very rapid interruption is obtained. The 
levers of the high-tension switches for phase cur- 
rents are as before attached to bent copper strips, 
which make the levers fly apart ; the copper strips 
look stronger than those installed at Rheinfelden, 
but that may simply be a question of the now 
higher tension — 12,000 volts. Of the automatic 
cell switches for currents of 200 amperes and above, 
the wind direction indicators, and the ship tele- 

raphs, we shall have more to say in another issue. 
The ship telegraphs and steering apparatus now 
made forthe German, Russian, Swedish, and other 
navies, are remarkably simple, and should therefore 
be reliable. Very compact and handy, also, are the 
triphase motor reversing switches, which resemble 
a vertically-arranged commutator and are operated 
by means of a horizontal handwheel. As a resist- 
ance material, nickeline seems almost exclusively 
to be employed, in wires, flat strips, and flat 
spirals, which are partly made by hand over a 


The benches for testing the various meters were 
all fully occupied; Dr. Benischke is the head of 
this department. We speak of a private visit, not 
of the visit of the Institution, which could not but 
disarrange the works a little. The A. E.G. makes 
shunt and differential arc lamps for continuous and 
alternating currents, the latter with aluminium 
discs. The small boring machines drill half-a- 
dozen and more holes at the time. Incandescence 
lamp sockets are also made at the Ackerstrasse. 

Of the large works in the Brunnenstrasse the com- 
pany is justly proud. The works, which are bounded 
on one side by some of the original wires and 
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HORIZONTAL BORING MACHINE AT THE GLASGOW EXHIBITION. 


CONSTRUCTED BY MESSRS. 





insulators of the famous Lauffen-Frankfort power 
transmission (a fact which somewhat alarmed the 
daily press), cover an area of 120,000 square yards. 
The magnificent large hall, which is of one 
storey only, though galleries run round the two 
sides, occupies alone a floor space of 27,700 square 
yards. The general plan is such that the raw 
materials—there are spacious iron and brass foun- 
dries—pass in at the one side and the finished 
machines leave at the other, without having been 
moved backward and forward. An additional advan- 
tage of this arrangement is that the dynamo wind- 
ing shop is on the opposite side to the aisles for 
mechanical and metal working, so that no injury 
from metallic dust need be feared. A normal 
gauge railway track, with numerous branches, divides 
the two departments. The whole hall is divided 
into fourteen parallel aisles, each 50 ft. in width, 
over which cranes of 20 tons travel. The heaviest 
masses are simultaneously transported by two such 
cranes, and it is thus possible to carry either a 

iece to the respective stationary machine, or to 
ift up heavy machines and put them down in 
proper position for the largest dynamo. The general 
rule is, however, single driving of each machine by 
electric motors, which are so well stored away and 
protected that they may be overlooked at a rapid 
glance. The foremen’s offices, approached by stair- 
ways, overlook the different aisles. These huts are 
quite spacious enough to accommodate half a dozen 
draughtsmen. 

The power transmission within the hall has been 
the work of Chief Engineer Lasche, an autherity on 
toothed gearing. The motors are all on triphase 
circuits, and of different types. The small sizes 
up to 5 horse-power are constructed with short- 
circuit armatures, and switched in by push buttons; 
these motors can be directly used in connection 
with light and power circuits. Larger motors 
would unfavourably react on the mains, and are 
hence run with a starting resistance placed in 
the stator; the torque is not altered thereby. 
rf. rotors, with resistance in the rotor circuit, 
are employed where speed regulation is desirable. 
A speciality of the firm is the step armature ; the 
resistance is in the rotor, but not variable, the 
armature having two separate windings. The low- 
resistance winding is left on open circuit in starting, 
so that the motor starts slowly ; the high-resistance 
winding is thrown in when the motor has attained 
about half speed. The resistance being contained 
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in the armature, and hence of limited cooling sur- 
face, the motor cannot long be overloaded, and the 
speed admits only of the two-step variation ; but 
the motors are cheap and simply managed, as they 
require neither slip-rings nor special starting re- 
sistances. 

Many interesting and large-size machines can 
be seen: large planing machines, with a stroke 
of 20 ft.; automatic wheel-shaping machines ; mul- 
tiple boring and slotting machines, already men- 
tioned ; horizontal lathes for armature frames up to 
36 ft. in diameter, &., and over fifty 


oe 
tools. The kind of dynamos made in these s re are | dyna 
i 


known to our readers from our Paris Exhibition 
reports. Six of the large triphase generators, for 83 
revolutions and 3000 kilowatts at 6000 volts and 50 
— have now been installed in the Berlin 

lectricity Works, and fifteen more are under 
construction. They are driven by triple-expansion 
four-cylinder engines of Messrs. Sulzer Brothers, 
of Winterthur, or of the Gorlitz Engine Works. 
We may remark that the engineers in charge of the 
engines did not express any decided preference for 


the engines of either company. The new Collmann 


trip gear of the Gérlitz engines operates remark- 
ably well, and what the attendant appreciates still 
more perhaps—the engines are easily accessible. 
As regards coal consumption, recent Berlin trials 
favour the Gorlitz engines. But that hardly affects 
the high reputation of the Sulzer engines ; for the 
comparison did not concern the most recent types of 
either maker. The big generators have a weight of 
160 tons, the revolving field weighing alone 70 tons. 
The power central at the Brunnenstrasse contains 
two horizontal Gérlitz engines for 107 revolutions, 
driving triphase 1200-kilowatt generators at 3000 
volts, in addition to two smaller engines of 400 horse- 
power and dynamos. The second large generator, 
which had only just been finished, is not con- 
structed with the old cast ring frame of trough 
shape. The stationary armature is held by two 
lateral rings, built up of arcs and cross-connected 
by yokes, which are in their turn joined and braced 
by threaded rods. Looking at the dynamo from 
the side, we see the polygon formed by these rods. 
The outer rim of the armature sheets is left quite 
bare and remains freely exposed to the air. Similar 
machines, of other makers, constructively different, 
however, were first shown at Paris last year, and 
some other open rim dynamos with stiffening 
on the front were also visible in the factory, 


and the type will be further developed. It is 
claimed that the construction, which is not a 
monopoly, is advantageous, even from the point of 
economy, although superior materials are required, 
because it adapts itself better to variations in size. 
The big generators are excited by.means of motor- 
generator sets consisting, in the Brunnenstrasse, of 
a Pelton water-wheel, a triphase motor, and a con- 
tinuous-current dynamo, ail on one shaft. The 
Pelton wheel is added for the sake of starting with- 
out the aid of a battery. The Pelton wheel is fed 
by an injector, and it turns the continuous-current 
mo. When the steam engines are in motion 
the triphase generators will give current to the 
motor, which can now drive the exciter dynamo ; 
the Pelton wheel van 4 then be uncoupled. 

But we return to the large hall. Members noticed 
the cupboards for tools, cupboards for waste cotton; 
the small cranes swinging about the columns; tri- 
phase motors with combined short-circuiting and 
brush-lifting device ; armature cores with the one 
flanged end dovetailed and held by a ring ; a model 
of a machine for exchanging tramcar motors ; the 
inductor for a 2400-kilowatt generator at 83 revo- 
lutions, the pole shoes of which are dovetailed 
into the rim into which they are sunk vertically, 
to be secured by a long wedge, and many other 
features. The iron and brass foundries and the 
brass-shaping machines would have claimed atten- 
tion if there had not been so much to be seen other- 
wise. Inthe large — the castings can be stacked 
in the same orderly manner that prevails every- 
where in the new shops. 


Tue Hiexu-Srzep Exectric Locomorive. 


Mr. Lasche had put his truck for the high- 
speed electric locomotive in the yard, and it 
was the first thing the members examined on 
their visit. The motor itself could better be seen 
in the large hall. The truck consists of two bogies 
with four axles, and the weight is 14 tons per 
axle. Each truck bears two motors, which are 
not fixed on the axles, however, but are on a 
hollow sleeve, while band springs connect with 
the wheels. The wheel diameter is about 4 ft., 
and, running at 1000 revolutions with the full 
1000 horse-power, the car is to travel at the 
rate of 125 miles an hour; as a rule, 700 revo- 
lutions will do. The car will be fitted with 
Westinghouse and mechanical brakes; electric 








braking is not intended. The triphase motor 
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is not encased. The stator sheets are exposed on 
the rim, which is now the general practice of the 
A. E.G. for traction motors. No information was 
given about the further electrical outfit of the high- 
speed locomotive. It must broadly be of the type 
which Messrs. Siemens and Halske have adopted ; 
for transformers will, of course, be wanted on the 
locomotive. We should think that there is no 
immediate hurry ; for though one of the pamphlets, 
put into the visitors’ hands, spoke of an opening 
of the Berlin-Zossen military railway within the 
course of this summer, matters are hardly so far 
advanced yet. We should also add that the experi- 
mental track of Messrs. Siemens and Halske near 
Lichterfelde is not to be confounded with their 
experimental track on the military railway, which 
is not accessible to the public. 


Tue DINNER IN THE ZOOLOGICAL GARDENS. 


Tired out, the members returned to their hotels, 
just in time to dress for the dinner given in the 
beautiful hall of the Zoological Gardens by the 
Allgemeine Elektricitiits-Gesellschaft and Messrs. 
Siemens and Halske. More than four hundred 
ladies and gentlemen sat down to this meal. The 
new Minister of Commerce, Mr. Moller, himself 
a manufacturer, proposed the toast of the Emperor 
William and of King Edward, to which, somewhat 
to the astonishment of the assembly and of the 
leaders, who had taken care to limit the number of 
speeches, a member of the British Embassy felt 
called upon to reply. Director Rathenau, having 
wdamal the guests at the supper on Monday 
evening, Mr. Wilhelm von Siemens now renewed 
this welcome, and Mr. Alexander Siemens replied 
with warm thanks. The members, and not less their 
ladies, who had found most amiable guides in the 
German ladies’ committee, had indeed reason for 
thanking their hosts. The toast of ‘‘ The Ladies ” 
*yas proposed by Dr. Raps. 

The dinner did not terminate the Berlin visit ; 
for the inspection of the Berlin Electric Elevated 
Railroad of Messrs. Siemens and Halske, one of 
the most interesting pieces of the programme, was 
reserved for the following morning. 


(Zo be continued.) 





ENGINEERING VALUATIONS. 
(Continued from page 2.) 

It will be patent to our readers that there are 
serious defects in this ordinary method of arriving 
at new valuations of fixed assets by writing off an 
arbitrary percentage depreciation from a previous 
valuation. Whether the use of a percentage is 
advisable or not, it is certain that it can only be 
fixed, if it is to make the slightest approach to 
accuracy, after careful consideration of all the cir- 
cumstances affecting any particular case, and after 
allowance for many factors which are usually 
ignored by accountants. Whether this disregard 
arises from ignorance of technical matters on the 
part of the financial authorities, or the subordina- 
tion thereof to the preparation of a balance-sheet 
easily understood by shareholders, it is unnecessary 
to inquire ; but the engineer who desires to be pre- 
pared to make, or to consider, proposals for pur- 
chase of his works, either by an actual cash pay- 
ment or amalgamation with other companies, must 
provide himself with some more correct method of 
continuous valuation, and more accurate way of 
calculating the depreciation on which that valuation 
will be based. 

It is absolutely necessary that the charges for 
maintenance should be debited against the revenue 
of the year, and not added to the value of the 
buildings or plant. In some few firms the cost of 
maintenance, repairs, and of renewals is added to 
the previous valuation standing in the books, and 
from the amount thus arrived at depreciation is 
written off ; and this course is justified on the plea 
that depreciation and maintenance cannot be sepa- 
rated from each other, and that the one should 
balance the other. The fallacy of this will be per- 
ceived when we consider the tendency of machinery 
to become obsolete through the introduction of 
improved types, and of buildings to become un- 
suitable through extensions of trade ; and that the 
most extensive repairs done to any machine or 
building cannot by any possibility do more than 
place it in as good and worklike form as it was in 
the first instance. 

The repairs are a necessity incident to, and im- 
posed by user; depreciation may include this, as 
a form of account, but it includes much more in 





decay inevitable through lapse of time, and im- 
provements developed by the ever-active human 
intellect. Even renewals will not in all cases fully 
compensate for the decline in value, and restore the 
assets to the amount at which they were taken in the 
original balance-sheet. If the renewed machine or 
building is an exact replica of the former one, it 
will be of less intrinsic value because of the years 
by which it will be nearer supersession ; if it is of 
later or improved type, the money cost of it may be 
more or less than that of the original, being affected 
by the market prices at the time of purchase, which 
prices are in time affected, not merely by supply 
and demand, but in these present days by apprecia- 
tion of gold. It must always be remembered that 
it is the market, that is, the selling value of the 
factory and its equipment, which is being sought, 
and not any estimation based on utility to the 
present owners. If, therefore, the amount written 
off for depreciation has to bear the burden of ordi- 
nary repairs necessary for the ‘‘ up-keep” of the 
buildings and plant, without which they would 
speedily fall into decay, as well as renewals, and 
replacements, and loss through lapse of time, for 
which it was primarily intended, it is probable 
that it will be found inadequate. The scale will 
usually be adapted to the latter charge, but will be 
insufficient for the former, which will be looked 
upon fondly, but falsely, as increasing the value of 
the factory. 

It is true that Parliament has recognised the 
combination of maintenance and renewal charges in 
railway accounts. In abstract A of the annual 
return directed by ‘‘The Regulation of Railways 
Act, 1871,” the cost has to be stated of ‘‘ main- 
tenance and renewal of permanent way ;” whilst 
abstract U has to contain the same information 
with respect to ‘‘repairs and renewals of carriages 
and wagons.” But railways differ from most engi- 
neering undertakings, both in the permanence of 
their character, and more particularly in the 
factors which govern their sale and purchase. The 
primary considerations in acquiring a railway are 
the amount of traffic which it carries, the character 
of the country it passes through, and the assistance 
it will render to the purchasing company in the 
capacity of a feeder; these, much more than the 
exact past division of expenditure into capital and 
revenue, are the points looked at by a traffic 
manager. Former blunders may affect or prejudice 
the original shareholders, but they are probably 
remediable under the changed conditions of future 
management. Although, therefore, railways are 
required only to render statements of their expen- 
diture under forms in which the cost of maintain- 
ing the road and rolling stock, and the payments 
for new rails or new wagons and carriages for 
renewal thereof, are mingled, yet the special condi- 
tions of this kind of enterprise are so different to 
those governing manufacturing establishments, 
that even the wisdom of Parliament will not justify 
the adoption of such a procedure generally. 

When, however, provision is made, by the execu- 
tion of ordinary repairs, for keeping the buildings 
and plant in good and sufticient working order out 
of revenue, it is necessary to ascertain some rate of 
depreciation which, by an accumulative fund, will 
— loss of capital to the shareholders. But 

ere we are met with the difficulty of fixing a rate 
or scale which will apply to all classes of assets and 
under all conditions of time and user. Even Mr. 
Dicksee, writing only with the experience of an 
auditor, and without special reference to the varia- 
tions of conditions in different trades and localities, 
was compelled to adopt different rates of deprecia- 
tion, ranging from nothing in the case of freehold 
lands to 15 per cent. per annum for machinery, 
and 25 per cent. per annum for horses. Both for 
correctness and convenience his method was a wise 
one. It is desirable to divide the assets into 
classes for valuation and scale of depreciation, and 
to consider each class independently and on its own 
merits, and with reference to the special circum- 
stances which may affect it. Even in the case of 
the purchase or sale of a factory as a going concern, 
this division is still necessary for the purpose of 
computation ; the price agreed upon may be the 
aggregate sum, but the items must be separately 
estimated if the result is to approach correctness. 

Freehold and Leasehold Land.—It is a generally 
accepted opinion with auditors that freehold land 
does not vary in value, and that it is quite unneces- 
sary to write anything off the original cost price of 
it. This, however, is, under some circumstances, 
a delusion, although it may be true of the average 





district where trade continues prosperous. Mr. 
Herbert Spencer, in his ‘‘ Principles of Sociology,” 
says: ‘‘In England the first building containing 
many machines thus simultaneously driven was 
the well-known silk-throwing mill at Derby, 
erected early in the last century by Sir Thomas 
Lombe. The example he set was followod in cotton- 
spinning by Arkwright, Crompton, and Hargreaves. 
Their mills were of necessity erected on the banks 
of rivers yielding the requisite fall of water, a 
requirement which dispersed the manufacturers to’ 
scattered places, often to remote valleys. And 
here we are introduced to another of those 
great changes in - industrial organisation which 
have been initiated by scientific discovery and 
resulting mechanical appliances. For the revo- 
lution which gave to the factory system its 
modern character arose from the substitution of 
steam power for water power . . . Another result 
was that wide distribution of factories was no longer 
necessitated by wide distribution of water power.” 
Mr. Spencer uses the illustration to explain one 
portion of his general theory of evolution ; and in 
admiration of his majestic generalisations we are 
apt to lose sight of some of the side-lights he 
throws on details which, rightly considered, have a 
practical value, and teach a practical workaday 
lesson. The great change which he indicates from 
water power to steam power deprived land in the 
neighbourhood of streams of the additional value 
conferred upon it by its adaptability for factory 
purposes ; a value which was in the nature of a 
monopoly so long as water power was the only, or 
principal, motor available. When, however, this 
monopoly value was removed, and other compet- 
ing conditions had free play, the trade gradually 
left the stream-served valleys and became fixed 
in large centres of population, where increased 
advantages arising from means of transport, and 
concentration of workpeople, could be obtained. 
But the buildings so abandoned would probably 
prove unsuitable for other trades; we can, in 
the Rossendale Valley and other remote corners of 
Lancashire, see ruined buildings, now unoccupied, 
which once were prosperous factories. They cannot 
be used as manufactories ; it will hardly pay the 
cost of labour to remove the stones ; and the cost 
of returning the land to agricultural purposes, even 
after the buildings have been pulled down, will be 
considerable. Here is a clear instance of deprecia- 
tion in the value of land, not arising from lapse of 
time, but from change of conditions. It was pro- 
bably purchased—in the majority of cases cer- 
tainly would be purchased—at a price representing 
its value as the location of a manufactory ; but at 
best it can only be sold for agricultural land, and 
that at an inferior price, since its dirty and uncul- 
tivated condition will render it unproductive, or 
less productive, than neighbouring land, for some 
considerable period. It will, in fact, be reduced to 
‘prairie value,” and in the absence of some special 
demand or fortuitous conditions in the district, will 
only bring such a price when sold. Again, a fall 
in the value of land, apart from the buildings 
thereon, may occur in one part of a large town, in 
consequence of the opening up of additional 
facilities in a distant portion of the same town, 
and the migration thereto of other offices and 
manufactories. Such a process will probably 
be a gradual one, but each additional removal 
of a workshop from the decaying district to 
the growing one will accelerate it, unless the 
land can be utilised for other purposes, such as 
workmen’s dwellings, or further increase of re- 
tailers’ shops and stores. Or there may be through- 
out the whole town a depreciation in the value of 
real estate, owing to depression in the principal 
employments of the inhabitants, even though the 

rticular factory under consideration may have 

een prosperous, or, at all events, paying its way, 
during the recent period of its working. An in- 
stance of this character is quoted by Mr. Mellors, 
a chartered accountant and estate agent in exten- 
sive practice, when giving evidence on July 17, 
1896, before the Lords’ Select Committee on the 
Bill for the amendment of the Companies Acts. 
The Earl of Leven and Melville had been enquiring 
what would be the effect of stating in a published 
balance-sheet the temporary market value of bills 
held by a company, instead of their face value, in 
the event of a ag like Overend and Gurney’s 
Black Friday. . Mellors replied: ‘‘ There is no 
need to limit it to bills ; it will apply to real estate. 
In Nottingham we have had a Revanien for 10 
years, from 1884 to 1894, During that, 10 years, if 
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real estate had had to be re-valued, it would have 
had to be valued at 30 per cent. lower than either 
now or previously to the time I have named. Then 
with regard to machinery ; during seasons of de- 
pression of trade machinery goes for what is com- 
monly called ‘an old song ;’ so that there is no 
question that it would be very difficult to publish a 
balance-sheet in such times in which the exact 
market value of the assets was given fairly ; and it 
would be a hardship upon a company to compel it 
to write down its assets in that way.” The ques- 
tion of machinery does not at present concern us ; 
we are for the moment considering the land, and it 
is evident that Mr. Mellors, from his own experi- 
ence as an estate agent, knows that depreciation of 
real estate may take place, even to the extent of 30 
per cent. It is true a recovery in value has now 
taken place, but during the 10 years of depression 
the minds of owners must have been severely exer- 
cised by the reduced value in their assets ; and they 
might possibly have been compelled to sel] during 
the period of these lower prices, when the pro- 
spective loss would have become an actual one. It 
is not given to every prophet to foretell the succes- 
sion of seven years of fat kine after the seven 
years of lean ones. 

The variation in the value of land may be in the 
manner of an increase instead of decrease. Such 
change will almost invariably follow on the transfer 
of industrial enterprise, either from the watersides 
of the valleys to larger towns, or from one portion 
of the town to another; the land in the district 
which is in course of becoming congested will un- 
doubtedly rise in price, and es with more 
certainty and greater rapidity than that of the 
deserted portions will fall. The available quantity 
of land is limited, and cannot be increased to meet 
the demand, whereas the abandoned land may 
possibly be used for other purposes. The openin 
of a new railway, or the building of a new i 
improved station, with increased siding accommo- 
dation, and facilities for junctions with private lines, 
or the completion of a large and well-equipped canal, 
like the Manchester Ship Canal, will cause a demand 
for land for building purposes in the neighbour- 
hood, which tenes will produce a rapid rise 
in prices. 

Such variations in land values are undoubtedl 
difficult to deal with, and the more so as suc 
changes, sometimes extending over a far larger 
area than manufacturing districts, are very varied 
in character, and, being subjected to other con- 
tingencies, do not always afford sufficient guidance 
on which to formulate any absolute rule. Thus the 
agricultural land in some of the southern and 
eastern counties of England will not only fail to 
sell at the prices ruling twenty or thirty years ago, 
but is often unsaleable at any price; whilst urban 
land, suitable for villa residences or workmen’s 
cottages, in the same counties has actually appre- 
ciated during that time. Again, whilst land is of 
increased value and almost unobtainable in a 
prosperous town like Bury, it has shrunk in price 
and become practically unsaleable in many of the 
valleys near thereto, where successful mills were 
once working. And yet correct estimation of the 
financial position of the firm demands that in some 
manner or other the depreciation or appreciation of 
land shall be given effect to, unless it is undoubtedly 
temporary in character. The first consideration, 
therefore, for the engineer to determine is whether 
it 1s permanent or temporary. And here it is 

necessary to state that although many of the 
determining causes, such as suitability of site, 
are incident to his own particular trade, and 
may be given effect to in his own individual 
calculations, others are such as can only be 
estimated by an estate agent as valuer, skilled in 
the prospects of the property in that particular 
district. The migration of one particular trade 
does not necessarily involve lower prices for the 
land on which the abandoned works are built. It 
may possibly be utilised for other purposes outside 
the engineer’s ken, but the anticipation of which 
will — itself instantly to the practising estate 
agent. 

_ Where the desertion of the district, or prospec- 
tive desertion, arises from its becoming unsuited 
for trade purposes, through changes in methods of 
working such as that arising from transition from 
water to steam power ; or through insufficiency of 
railway and canal accommodation, thus involving 
increased transit ch over competing districts ; 
or through difficulties in providing housing for sufli- 
cient, and increasing,J numbers of workpeople, 





without burdening them with toiling over long dis- 
tances to their work; then there is reasonable 
probability that the fall in value will be perma- 
nent, that not only will the buildings become 
valueless, save for such price as the old materials 
may bring, but the land itself will return to 
agricultural value, subject, however, to the ex- 
penditure thereon of a sufficient sum to bring it again 
into agricultural use. For it must be remembered 
that the correlation of trades at the present time 
is such that a district or town unsuited for one 
class of business will also be frequently found un- 
suited for allied but dissociated trades, and that 
the disadvantages under which it labours will be 
greater than the advantages which can be offered 
in reduced rents or cheaper land. No new trades 
have taken the place of the decaying industries of 
the Stroud or Rasniniile valleys; and their in- 
habitants have to subsist on the fragments left 
them of those employments which find their fullest 
development elsewhere. That a revival may take 
place, and a return of prosperous trade be effected, 
even after such adverse straits, is undoubtedly 
possible, but the probabilities against such revival 
are so strong that no wise business man will antici- 
pate it in preparing an estimate of his assets and 
liabilities. 

It is, however, seldom that permanent fall in 
value of land is sudden in its operation. The 
instance of Nottingham, referred Hy Mr. Mellors, 
is, indeed, an example to the contrary : the depre- 
ciation in the land values arose from temporary 
depression in the staple trades of the place, and 
from their transfer to other places; when trade 
revived, the selling price of land went up to its 
normal rate. There is thus an interval between 
the fat kine and the lean kine, of which advantage 
can, and ought to be, taken to write off from the 
revenue of the company a sufficient sum to compen- 
sate for the diminishing value of the land asset. 
The annual charge may be dealt with in any form 
most convenient to the circumstances of the com- 
pany; the particular method does not concern us 
at the moment; but it must be adjusted so as to 
extinguish the loss in value by the time it comes 
into operation. To preintimate this date requires 
consideration of many factors, some of which are 
purely connected with the prospects of the trade, 
whilst others are dependent on the more varying 
moods of human emotion. It is a question of 
average, but withal one so complex that it will be 
found difficult to avoid errors in deciding it. 
Probably commercial experience, and knowledge of 
mankind, will be more serviceable than efforts after 
actuarial accuracy. 

Although, on the one hand, there is a possibility 
of shrinkage in the value of land, there is, on the 
other, a strong probability that in other districts 
it will be increased ; indeed, the very process of 
removal of works from less desirable localities to 
more desirable, will cause some increase, though 
not necessarily an exactly corresponding one, in 
the price of land in the latter places. The opening 
of the Manchester Ship Canal, and the increased 
transport facilities and reduced transit rates offered, 
or expected, in consequence, have caused an exten- 
sion of new works into its neighbourhood; and 
this tendency will be accelerated, both by the 
proclivity to follow a leader, which is as pro- 
nounced among men as among sheep, and also by 
the aggregation of workpeople and workmen’s 
dwellings, which speedily follow. The advantages 
which are expected are thus of a twofold character ; 
reduced expenditure for carriage, and ready supply 
of labour within reasonable distance of the works. 
But as the transition from a prosperous manufac- 
turing valley to an inferior sheep walk is a gradual 
process, requiring many years to accomplish, and 
affording time to provide against loss of capital by 
reducing the available distribution of net revenue, so 


the growth in value of a new district will bea gradual | req 


one, and afford to the earlier settlers Me gies 
of making profits which do not, strictly speaking, 
arise from their manufacturing business. The 
land when first purchased may have been agricul- 
tural land of more or less fertility, or waste moor- 
land of little value, and the purchase price which 
appears in the first balance-sheet may have been a 
very low one. The cost of clearing and preparing 
the site, and of constructing roads and approaches, 
should appear under the head of land value, 
although by some accountants and auditors it is 
classified with buildings where land and buildings 
are placed in separate items; but whichever 
method is adopted, execution of this work in 


general increases the value of the premises to a 
greater extent than its actual cost. In like manner 
with the opening of a public railroad, tramway, or 
canal, though in a smaller degree ; it has rendered 
land available for a variety of purposes for which 
it was previously unsuited, and increased the pro&t 
which may consequently be obtained from the sale 
of itin a ratio greater than the expenditure neces- 
sary for making the approaches. This would 
readily be perceived if the land were rented on 
yearly or short term tenancy: the rent de- 
manded, and paid, for land properly levelled, 
and with good roads to it, would be more 
than for rough ground with no approaches, and 
the extra rent thus paid would, in most cases, 
be greater than the interest on the extra ex- 
penditure involved. It is perfectly right, and in 
accordance with sound business principles, to take 
account of this increased value of the land, at all 
events in the private records of the company, even 
if it should not be deemed advisable to exhibit 
such variations in the published balance-sheets 
whilst they remain merely approximations ; when 
the profit or loss is fixed by actual sales, it must 
appear in the accounts submitted to the share- 
holders. 
(To be continued.) 





THE AMERICAN SOCIETY OF MECHA- 
NICAL ENGINEERS. 
(From Our New York CoRRESPONDENT.) 
(Continued from page 23.) 
Trrantum IN Cast Iron AND STEEL. 


The first paper of the next morning session was 
‘*Influence of Titanium on the Properties of Cast 
Iron and Steel,” by A. J. Rossi. Now, titanic 
acid has been supposed by many wise men to exert 
as evil an influence on these metals as the New 
York Committee of Fifteen does on the Tammany 
officials, leading them to do everything undesirable, 
and to fail to do everything desirable, and causing 
them to become refractory, and to absolutely refuse 
purification or betterment of any kind. So Mr. 
Rossi was hailed as a benefactor if he had a good 
word to say about titanic acid. 

After detailing various experiments at length, 
and showing by diagrams their results, Mr. Rossi 
gave the following as his deductions : 


In conclusion, we believe ourselves justified in saying 
that, as far as cast iron is concerned, the impzovements 
observed by additions of small percentages of titanium 
alloys cannot be contested, corroborated as our results 
have been by experiments made by others, and indepen- 
dently from us. They bear both on the transverse and 
tensile strength, which are in , the former some 
20 to 25 per cent., the latter 30 per cent. or more, accord- 
ing to quality of the original pig iron. As to steels, 
limi as our experiments have been, and limited to 
crucible steel as they were, the influence of titanium 
seems to have been very much in the same direction as 
as for cast iron—an increase in the ductility of the 
metal, as shown by the increased contraction of area and 
elongation and of the elastic limit in high-carbon steels. 


In respect to other metals than iron, Mr. Rossi’s 
conclusions were : 


Any titaniferous iron ore, sufficiently free from injurious 
elements and high —- in titanium, will prove suitable 
for a first material. The powdered ore is intimately 
mixed with powdered ch: and the mixture charged 
in the graphite cavity of a block forming the electric 
surface, or crucible. Its construction is very much like 
that described by Siemens some 20 years ago. This 
graphite block and its contents form the cathode. A 
set of carbons, bunched together and forming the anode, 

etrates in the central cavity of the furnace, leaving 
tween the carbons and the sides of the crucible a space 
sufficient for the introduction of the charge. The lower- 
ing or raising of the carbon anode, by means of any 
appropriate mechanical device, allows the arc to start 
through the macs, the heat generated being sufficient 
(probably some 2800deg..C., more or less) to cause the 
reduction of titanic oxide of carbon, a reduction which 
uires this intense heat, the iron oxides of the ore 
being, of course, readily reduced in these conditions. The 
two metals melt, and alloy and the earthy materials of 
the ore float as slag on the surface of the metallic bath. 
With the ores which we have used, the amount of this 
slag was very limited. The proportion of titanium to the 
iron in the ores treated necessarily fixes and limits the 
ntage of the first metal in the product. If this is 
liken than is desired, a certain amount of scrap iron can 
be added to the mixture of ore and carbon and c 
in the furnace first, in order to obtain any other per- 
centage desired; but there is a maximum possible 
depending upon the composition of the ores themselves. 

Weliave thus obtained alloys containing from 5 to 7 per 
cent. of carbon (more or less), mostly, as we have said, 
in the graphitic state, and titanium in variable propor- 





tions from about 10 per cent. to 26 cent., or more, 
For certain purposes the presence of carbon may prove 
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objectionable, and we have made alloys containing but 
0.18 to 0.70 of carbon, operating in the same furnace, by 
substituting aluminum for car as a reducer of the 
metallic oxides. This pro of aluminum to reduce 
nearly all metallic oxides has known for the last 
50 years or more as a laboratory experiment. 

aluminum in impalpable powder be mixed with finely- 
powdered oxides, and the temperature raised in one 
pon of the mass by means of a primer of magnesium, 
or instance, the reaction will proceed by contiguity of 
mass without the intervention of any external heat. A 
temperature estimated by some to be as high as 
3000 deg. C. can thus be secured, and it has formed the 
basis of a special industry, the “‘aluminothermics,” as it 
has been called in Europe. In such case, the aluminum 
powder is mixed with oxides yielding their oxygen 
readily, the reduction of the oxides being but a means of 
securing the heat, and not the purpose of the operation. 
Dr. Goldschmidt, to whom the industrial realization of a 
well-known principle is due, has been able, with proper 
devices, to generate heat, in loco, sufficient to solder 
iron and steel castings, and to melt metals difficult to 
melt otherwise. Applied to the reduction of metallic 
oxides in order to obtain alloys, simple as the method 
appears, it becomes very expensive, as the aluminum in 
powder costs six or seven times as much as aluminum in 


ingot. 

We have found that, instead of using aluminum in fine 

p=. all the reactions of aluminum in this state can 

secured by a bath of aluminum brought to a proper 
temperature, such as is conveniently secured in an electric 
furnace, for instance. 

If, then, in our furnace we charge aluminum, scrap, or 
ingot, melt it, charge the titaniferous iron ores, and in 
the bath the latter are readily reduced as they were 
before by carbon, and the heat generated by the oxidation 
of aluminum allows us to moderate considerably the 
current applied at a certain stage of the operation, we 
have thus obtained alloys practically free from carbon, 
while the aluminum, oxidi to alumina, formed 
with the ores an aluminate which floated on and 
separated cleanly from the metallic molten mass of the 
alloy. This aluminate is harder than natural corundum, 
and can be used as an abrasive material, or it can be used 
as a source of alumina, the basis of the manufacture of 
aluminum. Alloys can be obtained in this manner at a 
much cheaper cost than with powdered aluminum, in the 
proportion of the cost of this metal in the two states, as 
the cost of the “external heat supplied” in this case is 
but an insignificant part of the total expense incurred. 
But we have used another process of manufacture, of 
which the economy is considerably greater. 

From a titanic iron ore containing, for illustration’s 
sake, 20 per cent. titanic acid (12 per cent titanium) and 
70 per cent. oxide of iron (say 50 per cent. iron), it is 
clear that, theoretically, we cannot obtain more than 
3% = 19.35 per cenb. titaniam in the alloy, let the reducer 
be carbon or aluminum, and the latter in powder or 
ingots, and let the heat be —— externally, or directly 
and internally by the oxidation of aluminum; but 
furthermore, the quantity of aluminum to be added to 
the ore (leaving aside all questions of heat) must be such, 
in order to secure the reduction of the oxide, as to satisfy 
the chemical equation, Fe,Os + Al, = Al,O; + Fee; that 
is, for every pound of oxide of iron (or say 5 of a pound 
of iron reduced) we must add, in round numbers, } Ib. of 
aluminum, Our only alternative would be, then, instead 
of titaniferous iron ores, which are not more expensive 
— eto iron ores, to use pure titanic acid or oxide 
(TiO,). 

Our method consists, starting from the above titan- 
iferous iron ore taken as an example, to mix it with only 
such quantity of ch as is necessary to reduce the 
oxides of iron, but not the titanic oxide, and submit the 
mixture to a current of a very low intensity, not sufficient 
to reduce the titanic oxide, realising in our furnace a tem- 
perature but slightly higher than that secured in a blast 
furnace; having pene added to the mixture of carbon 
and ore a quantity of limestone, or preferably lime, 
capable of forming, with the titanic acid of the ore, a 

lar titanate slag. 

e have thus obtained, as a by-product, all the iron of 
the ore in the form of a charcoal titanic pig, essing 
all the valuable properties of such pig iron, and in which 
are found some silicon, sulphur, an phosphorus from the 
ores, and a slag or concentrate of titanic acid, practically 
free from iron, and containing practically all the titanic 
acid of the ores. Treated by carbon or aluminum, this 
concentrate theoretically would yield metallic titanium 
without iron, and, with proper mixtures with scrap-iron, 
titanium alloys as high as might be desired. We have 
thus indirectly obtained from a titaniferous ore contain- 
ing 12 per cent. of titanium an alloy containing 75 per 
cent, of titanium. 

This concentrate not containing any oxide of iron 
practically, no aluminum needs be added on this score ; 
and as this concentrate costs us nothing, all expenses to 
obtain it being covered, and above, by the value of the 
titanic pig obtained in the intermediary operation, the 
economy realised is considerable; and, in fact, alloys 
free from carbon, obtained by using aluminum as a re- 
ducer, by this method are but very little more expensive 
than those obtained from carbon itself. 

But this concentrate has another application. Being 
practically free from iron, it can form the basis of the 
manufacture of alloys other than ferros. By using this 
concentrate as a basis and source of titanium, and charg- 
ing copper scrap in a furnace instead of the ore, with the 
prope rtion of aluminium to reduce the titanic 
oxide of the concentrate, we have obtained alloys of 
titanium and copper (cupro-titanium), containing from 8 
to 15 per cent. titanium. : 

Added to manganese bronze in a large construction 
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establishment in the proportion of 4 1b. of the alloy (10 
wd cent. Ti) to 100 Ib. bronze, the results were so satis- 
actory as to justify the protracted tests contemplated. 
The following results were observed on bars 0.795 
diameter, area 4 sq. in., length 2 in. between clutches : 
Elastic limit, 25,209 Ib. per sq. in.; tensile strength, 
63,080 lb.; reduction area, 41.56 per cent. ; elongation, 45 
per cent. : 
Mr. Rossi concluded with tables of analyses, and 
showed samples of ores and of pig iron, and tools 
made from it. The President, who is the best 
authority of this subject in the world, evidently 
did not share the roseate views of the author ; nor 
could the latter give an opinion as to the possibili- 
ties for commercial use of the titaniferous ore beds 
of Minnesota. A member from that State asked 
as to the quantity of titanium which should be 
used, and how far it would displace nickel. Mr. 
Rossi said he had been making tests, using 1 to 4 
r cent., and had found 2 per cent. satisfactory ; 
ut with 1 per cent. of titanium he had raised the 
tensile strength of a weak casting from 1700 lb. to 
24,500 lb. This closed the discussion. 


Paris Exutsrtion, 1900. 


Three papers followed referring to the Paris 
Exposition of 1900, but they were entirely descrip- 
tive of what their authors had noted there, and 
cannot be condensed ; hence they can only be pre- 
sented by title, although each was full of interest. 
The first was a paper by Mr. William E. Reed, of 
Cleveland, entitled ‘‘ A Few Instruments of Preci- 
sion at the Paris Exposition of 1900,” giving an ex- 
ceedingly interesting description of notable exhibits 
in thisline. The second was a paper by Mr. Fred J. 
Miller, editor of the American Machinist, entitled 
‘** Bevel Gear Cutting Machines at Paris,” describ- 
ing French, Swiss, English, and American machines 
thus exhibited. The third was an elaborate study 
by Mr. Storm Bull, of Madison, Wisconsin, of 
‘*The Locomotive Exhibits at the Paris Exposition 
of 1900.” The last-named gentleman is a distin- 
guished professor at the University of Wisconsin, 
and informed your correspondent he was known 
among his students as ‘‘Tempestuous Taurus ;” 
but, in spite of such a combative name, he proved 
on acquaintance to be a most courteous gentleman, 
and his remarks showed him to be a distinguished 
scientist. He was one of the jury of awards at 





Paris, and had thus special opportunities for the 
examination of his subject. In the discussion of 
this last paper, one member spoke of the promi- 
nence of the compound locomotive in France, 
especially of the type known as ‘‘the Northern 
Railway of France engine.” He described it as 
consisting of : 


Four complete engines, two of which are on the inside 
and two on the outside. This secures a great division of 
power, with many advantages, prominent among which 
are (1) the perfect balancing of the engine, and (2) the dis- 
tribution of the power throughout a ter length of 
frame. An objection that may be rai to the division 
of power is that, by the multiplication of parts, the cost 
of repairs and chances of may be increased. 
But it does not necessarily follow that an increase in parts 
= — breakage, because less stress is brought on 

@ parts. 


The author suggested reasons why it would be 
suited to American railways. 


ConnectinG-Rops. 


The next Pe was a description of ‘‘A New 
Connecting- End,” by Mr. C. W. Hunt, which 
is presented in full, as your correspondent has so 
much respect for Mr. Hunt and for his opinions 
that he would not mar them by any attempted ab- 
tract. Moreover, the paper is quite brief : 


The adjustable bearings in a connecting-rod are the 
most troublesome to fit up of any used in steam machinery. 
The stresses alternate so rapidly that any looseness in the 
parts of the bearings is follo by such violent shocks to 
the mechanism that the most rigid construction is required 
to prevent serious injury. 

he method of construction, necessarily used from the 
uliarities of the ordinary designs, requires the work to 
done on slotting, shaping, or other machines that must 
be manipulated by a skilful workman. These nes 
are not fitted to do —_ or duplicate work, nor is it con- 
venient, or even possible in many cases, to obtain work- 
men having the requisite skill to make a bearing with the 
accuracy that the maker sets up for his s A 

In an effort to make a design which will require less 
minute measurements and highly-trained personal skill, 
I have arranged the method of taking up the wear in a 
connecting-rod or other bearing, which is illustrated in 
the cuts herewith shown. The work is done on machines 
which, with ordinary attendance, lend themselves admir- 
ably to duplicate work and accurate results. 

he sides of the rod are planed off and the ends 
turned or milled, to bring the exterior to its finished 
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. A hole for the wedge is then drilled and reamed at an 
inclination with the axis of the crank-pin of about 1 in 
10. In this hole a cylindrical plug is inserted. Ib is 
made an easy-sliding fit, but is temporarily held fast 
during the following manipulations by a wedge-key or 
other means, while the hole for the crank-pin bushing is 
bored at right angles to the axis of the rod. Both holes 
are cylindrical, but their le to each other makes the 
plug a wedge, convex on the right side and concave on 
the bearing side. The holding key is now removed, and 
the plug is free to move any distance in the direction of 
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its axis; but if it is moved endwise,.it will throw the 
concave side towards or from the crank-pin. To adjust 
and hold the plug in position, a screw is fitted with two 
collars to embrace the ends of the wedge. This screw 
may be fitted bpeg Pe og to hold it securely in any posi- 
tion, or it may bs held by other means in large bearings. 
To illustrate the delicacy of adjustment, we may assume 
that the axis of the plug is at an inclination to the crank- 
pin of 1 in 10, the screw cut with 20 threads to the inch, 
and the head slotted with 5 notches 72 deg. apart; then 
the revolution of the screw notch will move the plug one 
hundredth of an inch axially, and adjust the bearing 
towards or from the crank-pin one thousandth of an inch. 
The rigidity, accuracy, and delicacy of adjustment of 
this bearing are shown in the marine form of rod. The 
bolts of the cap are drawn up tight and locked, thus 
holding the cap and the rod metal to metal, making it in 
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bearing is then made as frequently and as delicately as 
desired. For large marine engines, mechanism for 
working the adjustment could be carried to a point near 
the crosshead, so that the beari of both the crank- pin 
and the crosshead pin could be adjusted with the greatest 
facility, even while the engine is in motion. The more 
massive the rod the greater are the advantages of a 
rigidity that does not affect the ease and delicacy of ad- 
justment, 

The end pressure on the plug from the load is the re- 
sultant of the angle of inclination used, less the sum of 
the frictions on the two opposite surfaces of the wedge. 
Proportions can be used that will result in a practical 
equilibrium so far as the end motion of the plug is con- 








cerned. 
A diagram showed the —— of the adjustment to 
an ordinary valve rod, in which the adjustable parts are 
placed in the rod in such a manner as to have the wear of 
the bearings affect the centre-to-centre length the least 
possible. The variation is here the difference in the wear 
of the two bearings instead of the sum of their variations, 
as is the case in the usual ent of the adjust- 
ments. The very rigid form of this bearing, together with 
its delicate and accurate adjustment, makes it suitable for 
minute adjustments required in stamping Epos : 

It will be noticed that the adjustment of the bearing is 
a parallel motion with large ng areas, accurate sur- 
faces, and little or no tendency to get outof adjustment, 
either from long use or faulty manipulation. The deli- 
cacy of the adjustment, the mechanical accuracy of the 
bearing, and the decrease in the cost of manufacture over 





effect as rigid as a solid end rod. The adjustment of the 


the ordinary designs, will be evident to shop men, The 
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bushing is of the best form for securing accuracy of form 
combined with economic manufacture. The bushings can 
be renewed at a comparatively small expense, when the 
original length of the rod will be exactly restored. 


Excursions. 

That afternoon the entire party took the ever- 
present and most useful trolley-cars, and went to 
Waukesha to sample the famous springs there. 
The ride was a beautiful one, and Waukesha is a 
lovely place. We started our work of sampling in 
good faith. After trying the waters of four springs, 
some wise or over-full individual asked how many 
springs there were ; and on being told some thirty- 
six in all, the entire party became thoroughly dis- 
couraged, doubted their capacity, and promptly de- 
clined to proceed. Some even went so far as to 
seek for antidote for what they already had tried ; 
and your correspondent has no hesitancy in saying 
that Waukesha water, properly diluted with 
‘*spiritus frumenti,” is not only absolutely not 
deleterious, but even exhilarating. We returned to 
our hotel in excellent spirits, or rather with excel- 
lent spirits ; and later had another of those delight- 
ful ‘‘smokers” which were such a distinctive 
feature of this meeting. 

(To be continued.) 








TAL-Y-CAFN BRIDGE. 

WE give this week, on page 41, a general view of 
the Tal-y-Cafn Road Bridge, constructed over the 
River Conway, in North Wales, while on our two-page 
engraving we illustrate some of the details, particu- 
larly of the masonry piers andabutments. Ina future 
issue we shall give further engravings illustrating the 
details of the superstructure, and we propose to post- 
pone any complete account of the bridge until these 
illustrations appear. Meanwhile we may say that the 
river portion TT the bridge includes a central span of 
150 ft. and two side spans of 90 ft. each, while there 
is also a shore span of 20ft. over a roadway. The 
engineers of the bridge were Messrs. Dawson and 
Fyson, MM. Inst. C.E., Westminster. 





BORING MACHINE AT THE GLASGOW 
EXHIBITION. 

In many machine shops the question as to what, is 
the best form of boring machine has been much 
debated. Can holes be bored more truly with a 
vertical spindle than with a horizontal one? Some of 
the newer school of engineers have taken a violent 
fancy to the vertical spindle, advocating its use for 
any and every purpose, riding their fancy to such an 
extent that one would imagine that they will not 
stop until they have turned up on end all the lathes in 
the machine shop. At the same time they will declare 
that with a horizontal spindle it is an impossibility to 
borea hole truly cylindrical. The average engineer has 
not yet, however, lost his faith in the horizontal 
spindle ; whether it be found in a lathe or in a boring 
machine. Both in America and this country some 
excellent boring machines are being built ; for instance, 
quite a meiel San of boring machines with several 
horizontal spindles is now being produced in the former 
country for boring the cylinders and valve chambers 
of Corliss engines at one setting. 

That there has been room for improvement in the 
design of the class of machines about which we are 
speaking, with a view to the more speedy eetting of 
work, is without doubt, and it is with considerable 
_ that we draw attention to a machine, made 
»y Messrs. Sharp, Stewart, and Co., which shows a 
successful effort to modernise a horizontal boring 
machine. We present a half tone of this on page 41, 
and those of our readers who may be at Glasgow before 
the close of the Exhibition may have an opportunit 
of seeing the machine itself, in the Machinery Hall. 
It fulfils three several functions, for it is intended to 
act asa boring, drilling, and screw-cutting machine. 
The general framework somewhat resembles that of an 
ordinary high-centre lathe ; but that the machine ma 
fulfill its various functions, the other parts correspond- 
ing to similar parts of a lathe are modified to suit the 
machine’s special use. 

How often has a machinist iu a jobbing shop used 
his lathe for boring a hole in a piece of work? Some 
lathes, in fact, are made with |. grooves to facilitate 
the bolting down of such jobs on the saddle. The 
machinist, though, has to pack his job with strips of 
metal or pieces of wood to bring it into line with his 
lathe centres, When looking at the machine one can 
imagine that the designer had in his mind a mental 
picture of the jobbing machinist, and that at the same 
time he had formed a resolution to produce a machine 
which has the same general idea as the lathe, but 
with modifications introduced that should render the 
method of machining most simple. 

There is a saddle of ample proportions, but the 
upper portion, —a e crozs-slide, carries 
@ grooved table ; and with the aid of elevating screws 





both back and front, connected through the medium 
of a cross-shaft with bevelled wheels, this upper slide, 
with the table, may be raised or lowered to get the 
vertical setting of the work. To further facilitate the 
setting of a casting to be machined, the table can be 
adjusted on the transverse slide, and its upper part is 
also made to swivel; thus the bringing of a job to 
position is very much simplified, and packing pieces 
are only required to steady the work or prevent it 


from springing. In the stead of a loose headstock 
there is a pedestal to receive bushes, and these in turn 
form the tail-bearing for the boring bar. But one bor- 
ing bar is, as arule, supplied with each machine, though 
others of different diameters can, of course, be added. 

The main spindle is hollow, and runs in parallel 
re a d bearings of gun-metal, with adjustments for 
takip 


g up wear. 
The steel-boring bar is attached to the boring head, 
and that, in turn, is connected to the feed screw in 
such a manner that all thrust is received upon anti- 


friction rings, and there are fine-thread nut adjust- 


ments to prevent back-lash. The boring head and 
bar slide within the main spindle, which makes it 
possible for the machine to be reasonably short. 
Within the interior of the machine-bed there is a steel 
uide screw, and this is driven by change gearing 
rom the main spindle, so that the saddle carrying the 
table may be given a self-acting sliding motion. A 
release nut attached to the mare 3 makes it possible to 
utilise this motion for internal threading. Automatic 
transverse motion can also be given tothe table. For 
use when facing castings, a balanced facing-slide and 
tool-holder for attaching to the boring-bar is provided. 
This may be seen in the illustration upon the ground 
to the left of the machine. 

The following are a few dimensions: Size of boring 
bar admitted in the main spindle is 34 in. in diameter ; 
the length of sie tonst g 11 ft.; traverse of boring 
bar, 3ft. 6in.; longitudinal traverse of table, 2 ft. 
6in.; transverse traverse of table, 3 ft.; vertical 
traverse of table, 1 ft. 10 in.; size of table, 3 ft. by 
4 ft. It is sible that when an advocate of the 
vertical spindle has inspected this machine, he may 
come to the conclusion that there is still virtue in one 
upon a horizontal axis. 





UNIVERSAL AND CUTTER GRINDER. 

WE illustrate on pages 44 and 45 a grinding machine 
intended both for cutter grindivg and general use, 
made by Mr. A. Falkenau, of Philadelphia, and now 
being introduced in this country by Mr. Thos 
A. Renshaw, of 8, Bath-street, City-road, E.C. As 
shown in the general view, the machine is arranged 
for cutter grinding. The emery-wheel runs in adjust- 
able bronze boxes provided with dust caps to protect 
the bearings from grit. The cutter carrier is shown in 
detail in Figs. 2 to 4, and with a cutter in position in 
Fig. 5. The carrier is provided, it will be seen, with a 
horizontal and vertical traverse, and also with rotary 
movements round both a vertical and a horizontal 
axis, and hence cutters of the most awkward shape 
can be easily brought into position for sharpening. 
Gear cutters are, however, not ground here, but on a 
separate attachment shown in Figs. 10 to 12. This 
runs on the upper guide of the machine, on which the 
poppet heads are shown in the general view. The 
cutter in this case revolves on a vertical axis, and is 
held steady whilst being ground by the stop shown 
in Fig. 10. The 7—_ heads are clearly shown 
in Figs. 7 to 9, and in Fig. 17 is shown the arrange- 
ment for revolving the work when it is being ground 
on dead centres. It will be seen that a loose pulley 
runs on the spindle surrounding the centre, and can 
be easily made to drive the work by a carrier in the 
usual way. For taper grinding this upper bed can 
be set over. The length of work which can be taken 
between the dead centres is 18 in., and the centres 
are 5 in. above the bed. The construction of the 
grinding heads is shown in Figs. 13 and 14. Of these, 
Fig. 13 represents the head used on internal grinding. 
and Fig. 14 that for outside work. It will be seen 
that in this case the bushes in which the spindles 
run are conical, and can therefore be easily kept in 
adjustment. The dust caps at each end are clearly 
shown. In Fig. 16 is shown a gauge used in gear 
cutter grinding, whilst the dotted lines in Fig. 6 show 
it in use. The shank and bushes used for centring 
different milling cutters are shown in Figs. 18 and 19, 
whilst Fig. 20 represents a pair of fixed centres. 





CAPE GOVERNMENT RAILWAYS. 
WE shall probably excite some surprise when we 
state—as we now state on the authority of the general 
manager—that the net revenue of the Cape Govern- 
ment Railways last year was equal to 6/. 5s. per cent. 
per annum upon the interest-bearing capital invested 
in the network. The corresponding return for 1899 
having been 4/. 12s. 7d. per cent. per annum, it follows 
that, in spite of war and troubles of all kinds, the net 
return realised actually increased last year to the 
extent of 1/, 12s. 5d. per cent. per annum. This is, 





no doubt, explained by the fact that if the Boer 
War has interrupted the ordinary course of South 
African industry, it brought with it a special 
traffic of its own, the movement of troops, guns, 
ammunition, horses, mules, and supplies of all kinds 
having far exceeded the ordinary traffic in times 
of peace. On the other hand, the working expenses 
were considerably increased last year by damages 
occasioned to the permanent way by Boer outrages. 
ne as a whole, however, the management 
must be complimented upon the heroic perseverance 
with which it grappled with difficulties of all kinds, 
while it must be congratulated upon the success which 
attended its efforts. The gross receipts of 1900 were 
3,520,537/., as compared with 2,792,979/. in 1899, The 
working expenses last year were 2,198,205/., leaving 
the net revenue for the yearat 1,322,332/. In 1899 the 
working charges were 1,730,141/., leaving a net profit 
of 1,062,654/. The increase in the working expenses last 
year as compared with 1899 will be seen to have been 
468,064/. This must be regarded as a moderate increase, 
in view of the damage done to way and works from time 
to time by the Boer guerillas. The Cape Government 
network is divided into three sections, and the aggre- 
gate distance run by trains upon these three sections 
was 9,406,530 miles, or 1,448,096 miles more than in 
1899. The net earnings per train mile run last year 
were 2s, 97d., as compared with 2s. 5d. per train mile 
run in 1899. It should be observed that the working 
expenses for 1900 included 57,626/. expended for roll- 
ing stock and additional works, viz., new engines, 
19,750/.; new trucks, 5250/.; and additional works, 
32,6262. The net profit realised upon the Cape 
Government system during the last twenty years of 
the departed century was 4,151,889/. The working 
was not profitable at first; but a favourable change 
commenced in 1887, the year in which the Wit- 
watersrandt goldfields were opened out—another 
illustration of the benefits which the gold mining 
industry has conferred upon South Africa generally. 

In 1881 the average length of line in working upon 
the Cape Government system was 9374 miles ; in 1900, 
the corresponding total had risen to 2003 miles ; the 
progress of the system is shown by the fact that, while 
the length of line in working has doubled since 1881, 
the net earnings are now nearly six times as large as 
they were twenty years since. Traffic to and from 
Rhodesia produced last year 494,312/., and traffic to 
and from the Orange River Colony also produced 
689,8137. The revenue derived from traffic to and 
from the Transvaal only amounted last year, however, 
to 299/., the Transvaal having during the year been 
practically closed to British enterprise. The effect 
of the war upon civil traffic last year was, of course, 
generally disastrous ; but a great revival of business 
is expected upon the restoration of peace. The 
management has been making persevering efforts 
to increase the earning capacity of engines and 
trucks, and these efforts have been attended with 
some success. The management experienced consider- 
able difficulties last year in obtaining supplies of the 
coal required for working the lines. For many 
months the supply of the system from oes 
was cut off altogether ; and even since the Jine has been 
reopened through the Orange River Colony, com- 
paratively a quantities of coal from that mine 
have been obtained, as its production has been 
absorbed by current military requirements. The 
Indwe mine was also closed for a time last year, and 
the Indwe Coal Company was not able to supply the 
whole quantity to which the Cape system was entitled 
under previously concluded contract arrangements. 
Othercoal companies also experienced similardifficulties 
last year, and these difficulties were increased by the 
trouble met with in providing trucks, in consequence 
of the great demand for rolling stock occasioned by 
the war. In Capetown, from the want of wharfage, 
owing to the South Arm and one or two other 
berths having been wholly occupied by the mili- 
tary, the system was almost brought to a stand- 
still in the matter of its coal supply. A few months 
since, there were 30,000 tons of coal in the Bay, but 
the management had only sufficient coal on land to 
work its suburban lines for one day. The cost of 
English coal at Capetown, of course, increased very 
considerably last year, in sympathy with the advance 
upon the home coal markets. Considerable difficulty 
was also experienced last year in obtaining a sufficient 

uantity of water for the locomotives running upon 
the Cape Government system. Several boring ma- 
chines have been set to work, and arrangements have 
been made with the proprietors of many farms. The 
Glen Avon water supply has yielded results, but 
it is feared that some time will elapse before the water 
supply of the system generally has been placed upon 
a proper footing. Upon the eastern section it was 
neceseary to run an unusually large humber of water 
trains last year, and, of course, this involved a good 
deal of expense. We may add, in conclusion, that 
Mr. C. B. Elliott, the general manager of the Cape 
Government lines, is about to retire from his post, 
after having been associated with railway working in 
South Africa for 424 years. 
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APPARATUS FOR CEMENT SEPARATION. 
To THE EDITOR OF ENGINEERING. : 

Sir,—In your interesting notice of the Conversazione 
of the Institution of Civil Engineers, mention is made of 
apparatus by Mr. Goreham for the separation of the fine 
particles from the coarse, in ground Portland cement, 

It may interest some of your readers to know that a 
similar process has been in practical use on a large scale 
for many years for the same purpose. Although purely 
a British invention, it has met with its greatest success 
in Germany and other countries where the German 
standards of cement finish are adopted. As stated in 
your notice, the standard for finished ground clinker is 
90 cent. through a sieve of 32,000 holes to the square 
inch, and in the preparation of the raw material nearly 
all the ground material must pass a sieve of 14,400 holes 
to the square inch. 

Most of the great cement works on the Continent have 
been equipped with this apparatus, as, for instance, 
Heidelberg, Mannheim, Offenbach, and others, with over 
a dozen machines each. Large installations are at work 
at St. Petersburg, Podolsk, Pretoria, and in Norway, 
Sweden, and Hungary. 

There are also large numbers in this country on cement; 
but the quality of work done is not nearly so fine, the 
demand being mostly for cement, 90 per cent. of which 
will pass a sieve of 2500 holes to the square inch. 

The outline of the ap is a cone-shaped casing 
and an inner cone in which the separation is effected. 

The air current is maintained by a revolving fan inside, 
and the ground material is thrown across the current by 
a disc on the fan spindle. The outer casing acts as a 
dust collector, and the dust-laden air, being purified by 
the centrifugal force from the fan, returns continuously 
to the centre of the inner cone. The heavy particles fall 
through the air current and pass out to be further 


uced. 

The fine cement is deposited in the outer casing, to be 
drawn off at intervals or continuously. Coarser or finer 
—— produced by the speed of the fan, or by a damper 
inside. 

I have only referred to its application to cement as 
bearing directly on the point; but I may be permitted to 
state that it is used in nearly every industry where 
grinding and sifting is required. It may be of interest 
to note that the machine was invented and set to work 
at an East London chemical works on Carolina phosphates, 
in connection with millstones, roller mills, and edge 
runners, 

The apparatus, as made in Germany, is known by its 
ancient title of ‘‘Mumford and Moodie’s Separator.” 
In this country, with the addition of ball bearings for 
7 and easy running, it has been re-christened the 

“Stag. 
Yours truly, 
Rost. Moonie. 

41, Alkham-road, Stoke Newington, N. 








THE LATE MR. G. R. BIDDELL. 
To THE EpitoR oF ENGINEERING. 

Sir,—In your notice of the late Mr. Biddell, for so 
— years associated with our firm as chief engineer, 
you have wrongly attributed to him the invention of the 
chilling of cast iron in the manufacture of ploughshares. 
This was the invention (in 1803)of my grandfather, Robert 
Ransome, the founder of the firm. The application of 
chilling to the manufacture of railway crossings was Mr. 
Biddell’s invention, but at a much later period (fifty years) 
than my grandfather’s patent chilled ploughshare. 


Mr. Biddell’s father married the daughter (not the| 


sister) of the above, and Mr. Biddell was the only one of 
the sons who was associated with the firm. 
As an historical notice I am desirous that these matters 
should be corrected. 
Yours faithfully, 


J. KE. Ransome. 
Ipswich, July 9, 1901. 
[We regret that the important invention of the chilled 
Ploughshares was by an oversight attributed to the late 
Mr. Biddell.—Ep. B] 





BALANCING MARINE ENGINES ; THE 
VIBRATION PROBLEM. 
? To tHe Epriror or ENGINEERING. 

Sir,—While I will reply fully in the Transactions of 
the Institution of Naval -Architects to the whole discus- 
sion on my paper, I feel I must at once send a brief reply 
to Mr. Seaton’s letter published in your last issue (page 7), 
in order to-prevent erroneous opinions from going abroad. 

Immediately after seeing Mr. Seaton’s letter I was in- 
troduced by Mr. Macfarlane Gray to Mr. Esplen, who 
was superintendent engineer of the Moss Line when the 
Canopus came out. He says that the only cause of trouble 
was an utter want of design or calculation, and conse- 
ape wrong proportioning of the in its engine. 

1s experience with this engine lead him to believe that 
@ properly-designed ine would have been perfectly 
satisfactory. I have . Esplen’s permission to make 
this statement. 

Notwithstanding Mr. Seaton’s unfortunate experiences, 
the beam engine, in its various forms, has been a most 
satisfactory engine. 

. Mr. Seaton’s statement as to what is radically wrong 
in the design was surely written in t haste. In this, 
as in every other engine, excepting the couple transmitted 
along the shaft, the steam stresses are all taken up in the 
framing ; and the unbalanced inertia stresses are all 
transmitted to theship. Nothing is ‘‘ transmitted to the 
shaft through the ship’s bottom ing,” and there will 


be no difficulty in holding the engine down. 
On account of extra cost an 


complication and the 


greater space occupied, the four four-crank engine was 
introduced very reluctantly. The only recommendation 
was that it offered a rather better, though far from per- 
fect, nce. What other desirable qualities than the 
partial balance a four-crank engine over a 
smaller number of cranks I would like Mr. Seaton to say. 
He admits I have attained the desired balance with a 
two-crank engine—that is, by simplification and without 
extra cost—and yet he condemns it! Instead of any 
sacrifice of principles, surely the absence of vibration is 
one of the most essential elements in making ‘‘ a sweet- 
running and economic engine.” We may not know how 
much the public would pay for non-vibration ; but, judg- 
ing from the deep interest taken in the problem for many 
ge not only within the profession, but by all who have 

ad to use fast steamers, we know that a satisfactory 
solution of it would be very highly valued. 

Mr. Seaton’s last Lome ge is not entirely intelligible. 
Putting aside very slight differences of friction in the 
mechanism—in which, I think, it can be demonstrated 
my proposed engine would compare favourably with the 
ordinary four-crank—economy of steam depends on the 
action of the steam in the cylinders and 5 
Either the steam has some specia — for cylin- 
ders arranged over the crank, or the engine Mr. Seaton 
instances was badly designed or in bad repair. 

The engines quoted by Mr. Seaton are no anticipation 
of what is in my paper. I do not profess to have invented 
the beam engine. All I claim is to have discovered and 
applied the conditions necessary and sufficient for solving 
satisfactorily the vibration problem by means of it. In 
this I iat every reason to believe I have not been anti- 
cipated. 

Tam, yours faithfull 
JOHN 
Viewfield, Kilmalcolm, July 8, 1901. 


i. MACALPINE, 





EROSION OF GUNS. 
To tHE EpiTor oF ENGINEERING. 

Srr,—I am sending you enclosed some sketches which 
I have made, and which, I think, will illustrate the 
manner in which our guns are worn out by the use of 
cordite. I have made many careful observations, and 
should say that each of the sketches showing the pro- 


a distinct patent for the home country, and for practically 
every colony. Not only does this rule apply to the large 
self-governing colonies like Canada, &c., and to India, 
but to all the small colonies down to’British North Borneo 
and Honduras. The result is that the patentee who 
should seek to protect his invention throughout the 
British Empire has to face the alarming fact that he 
must get out between twenty and thirty patents. I say 
nothing about the character of the protection obtained 
even £0, a8 that is another question. 

Apparently the chief reason which causes the Colonies 
to maintain this system is the question of fees. Now if 
the universal plan of civilised countries was adopted, and 
arrangements made by which one patent sufficed for the 
Empire, we might reasonably look for an increase of 
business at the Patent Office. Would it not be possible 
to provide out of these extra fees a fund for compensating 
the colonies? Ifthe self-governing colonies show a disin- 
clination to fall into line, might not a beginning be made 
with the Crown colonies, which it is commonly supposed 
are more easily to be dealt with? If itis the case, as re- 
ported, that the whole subject is engaging the attention 
of the Colonial Office, matters might probably be expedited 
by drawing public attention to the extraordinary anomaly 
of the British system, and I write in the hope that some 
one more capable of dealing with it than I am may take 
up the subject. 

PATENTEE. 





DRIFT OF PROJECTILES. 
To THE EpitTor or ENGINEERING. 

Str,—In his interesting letter, dealing with the lateral 
deviation of projectiles, published on page 779 of your 
issue of June 14, Mr. Willcox does not mention what is 
supposed to be one of the primary causes of drift, viz., 
the dissymmetry of the breech fastenings in some bolt- 
guns, or the ne of tennons, which do not offer 
the same amount of resistance to the force of the explo- 
sion. With the old gas action it was deemed necessary 
to rifle the barrel to the right, I believe, in order to 
counteract the drift to the left, obviously attributable to 
the fastening of the bolt on the right-hand side of 
receiver. In the Lee-Metford the tennons are placed too 
far from the seat of pressure, and one a stronger 





gressive action of the wearing out represents about 100 
rounds. It will be observed that the corner of the land 





which impinges on the copper driving band, and against 
which the copper rubs, is the last tobe eaten away. Why 
is this? If the copper from any chemical action, or 
from leaving a part of its substance on the steel protects 
this corner, why cannot our artillerists so make a pro- 
jectile as to preserve the whole rifling in like manner? 
We find that the range and accuracy of the guns fall off 
very materially as soon as this eating away takes place. 
Yours truly, 
A GUNNERY SERGEANT. 
Pretoria, South Africa, June 15, 1901. 








COLONIAL PATENTS. 
To THE Eprror OF ENGINEERING. 

Sir,—The reference in the House of Commons on 
Friday night (July 5) to Colonial patent legislation seems 
to indicate that there has been some communication on 
this subject recently between the Colonial Office and the 
authorities representing the self - ——— colonies. 
According to the report, Mr. Balfour said that ‘‘it 
would be difficult, consistently with. the self-governin 
rights of the chief colonies to make British patents vali 
throughout the Empire, but it was open to the colonies to 

e to the International Convention.” at was pre- 
cisely meant by the reference to the latter agreement it is 


difficult to understand, for I need not point out here that be 


the object of the Convention is merely to confer a certain 
a, of rights to patentees in the signatory countries. 

ut is 16 not time, now that we are having Imperial postage, 
Imperial copyright, and other comprehensive schemes for 
bringing the colonies together, that something should be 
done towards providing an Imperial patentlaw. Contrast 
the British and foreign systems. France, for example, 
has a great colonial empire, second only to that of England, 

et one patent, taken out in Paris, covers France and all 
its colonies. Similarly, the confederated States which make 
up Germany are covered with all colonies by one patent. It 








than the other, May it not account for violent, irregular 
initial vibrations all along the tube—vibrations that must 


disturb the course of the bullet from its true axis, and 
causing an upsetting more to one side than to the other ? 
Moreover, may not the vertical jump angle be more closely 
related to the drift than is commonly supposed? Experi- 
ments carried out as far back as 1830 appear to demon- 
strate that the muzzle of a piece, on firing, describes an 
ellipse, thus disturbing the aim. May not the shape and 
size of that ellipse be affected by the form and system of 
breech-block, or length of barrel? The following ex- 
periments would solve, to my thinking, this apparent 
mystery. They would consist of observations of drift and 
velocities ab given ranges with the subjoined fastenings, 
the barrel to remain the same (30.303 service). 

1. Vertical symmetrical tennons of equal strength— 
the left-hand side tennon not being split—the fastening 
a supporting the breech-block against the head of the 
cartridge. 

2. Ditto, but removed from the seat of the explosion 
by a few inches, : : 

8. Lee-Metford locking tennons on right and left of 
receiver, but identical in shape. 

4, Winchester model, 1895 breech action. 
I never noticed any drift with this model. ) 

5. Vertical closing of breech on the Sharp’s block 


principle. 
6. Martini fastening, in which the face of the block is 


(Personally 


Vi 
Were the same barrel and the same charge used in these 
various experiments, it would once for all determine how 
far the system of breech fastening influences the flight of 
stpall-bore projectiles. It is a question of paramount 
ep pee and worthy our engineers’ consideration. 

a for trespassing on your valuable space, 

beg to remain, Sir, yours respectfully, 
Canon Gavone. 





CaNnaDIAN GrantTs.—The Canadian Government has 


ted al 





is thesame with America, and, I believe, every country inthe 
world except England. The British Feqetien i ap 





ther 88,884,557 dols. and 39,725,130 acres 
Canadian railways. 


of land in ad of 
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CONSTRUCTED 


Figt. 








WE illustrate on the present and opposite pages 
mechanism for closing ship’s bulkhead doors intro- 
duced by Messrs. J. Stone and Co., Deptford, the 
feature being that the valve which controls the ap- 
plication of hydraulic power for closing each door 
may be opened automatically by the lifting of a float, 
owing to the raising of the water-level within the 
compartment, in the event of there being accidentally 
made an ingress for the sea; while at the same time 
the mechanism may be actuated from hydraulic leads 
controlled by valves on the bridge and other stations 
in the ship, or by a hand-lever on the upper deck or 
alongside the bulkhead. Fig. 1 shows the general 
arrangement for longitudinal and athwartship bulk- 
heads, with doors opening vertically in the machi- 
nery department of a ship. Fig. 2 illustrates the 
gearing for a door working horizontally, while Fig. 3 
is a section through the controlling valve, with the 
various connections. As to the general arrangement, 
N is a steam reservoir with steam-pipe 0 connections 
from the boilers, so that the doors may be closed 
by steam as well as by hydraulic power. The hy- 
draulic leads from the pumps are marked P, while 
those for actuating the valves from various stations 
in the ship—from the bridge, &c.—are indicated by 
the letter Q. 

The valve (Fig. 3) is of the simple central spindle 
type, the inlet from the pumps being at A, while B is 
a connection to one end of an hydraulic cylinder placed 
above the door, and C to the otherend. Within the 
cylinder, shown in Figs. 1 and 2, is a rod with piston 
at either end; and as the pressure is admitted at one 
end of the cylinder, the piston-rod within the cylinder 
is driven forward, gearing on the rod engaging in a 
pinion secured to the vertical shaft. This shaft, thus 
rotated, closes the door by direct gearing, as shown 
on Fig. 2, or by bevel gear, if more convenient, 
Admission .of water pressure to the opposite end 
of. the cylinder causes the piston and its geared 
to travel in the opposite direction ; thus the door is 
opened or closed. 
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HYDRAULICALLY-OPERATED BULKHEAD DOORS. 


MESSRS. J. STONE AND CO., ENGINEERS, LONDON, 


BY 








Fig. 2. 
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To operate the valve by hand, the lever K, being 
raised, depresses the main spindle E, allowing the 
water pressure to pass through the port to the connec- 
tion B to the cylinder for opening the door, the water 
from the other end of the cylinder escaping through 
the exhaust D. This is the position of the valve 
shown in section (Fig. 3). By depressing the handle, 
the spindle is raised and the port to C opened, and 
that to B connected to the exhaust D; the result 
being the closing of the bulkhead door. 

The action of the float is equally simple. The rise 
in the water level in the compartment lifting the float, 
opens the valve H, admitting pressure water from the 
pump lead at A through ports to the chamber J, forces 
the valve spindle upwards, and thus admits the pres- 
sure through C for actuating the cylinder to close the 
bulkhead door. Should it happen that, when the 
door has thus been automatically closed in emergency, 
someone is left in the compartment, the prisoner can, 
by depressing the lever K, overcome the effect of the 
float, thus reopening the door for a sufficient time to 
insure —. ; but the door will again be automatic- 
va | closed by the float. 

he only remaining point to explain is that there is 
a non-return valve at G, which is connected to a 
small cock on the bridge and other stations of the 
ship shown at M on the general arrangement (Fig. 1). 
The opening of this cock results in the valves of all 
the bulkhead doors being closed in the same way as 
by the action of the float. The rod to the super deck 
L, it will be seen, is connected to the top of the valve 
spindle by a lever. 

There are thus provided four methods of closing 
the door by the same hydraulic cylinder—automatic- 
ally through the float; by the non-return valve 
through the lead from the bridge and other stations 
on the ship; alongside the door by a lever for lower- 
ing the valve spindle, and by a lever and rod from 
per deck, also connecting with the valve spindle 
lever. The whole arrangement has been well worked 
out. 









Our Locomotive Exrorts.—As with rails so with 
locomotives, British firms are more than holding their 
own this year upon external markets. The value of the 
locomotives exported from the United Kingdom in June 
was 230,122/., while the corresponding value in June, 
ae, did ot exceed — and = June, 1899, —: 

e principal exports of last month compared as follows 
with those of J ~ 1900, and June, 1899 : 


| June, 1901. June, 1900. June, 1899. 


Country. 
£ | £& £ 
South America... 13,834 2,817 20,880 
British South Africa 18,942 1,981 2,554 
British India ve -.| 65,074 16,406 35,458 
Australasia .. ae --| 65,293 5,645 9,477 





The improvement in the demand for our locomotives in 
South Africa is gratifying, and the rally in the orders on 
Indian account is also remarkable; but, perhaps, the 
most noticeable feature in the above comparison is the 
great increase in the number of engines exported to the 
Australasian Colonies, or States, as some of them are now 
termed. It has been once more conclusively shown that 
trade follows the flag. The aggregate value of the loco- 
motives exported in the six months ending June 30 this 
year was 843,543/., as compared with 773,043/ in the corre- 
sponding period of 1900, and 664,4917. in the corre- 
— period of 1899. The past half-year’s exports to 

uth America, British South Africa, British India, and 
Australasia compared as follows with the corresponding 
exports in the corresponding periods of 1900 and 1899 : 


| 





Country. | . 1901. 1900. | 1899. 
| £ | £ | £ 
South America... 152,815 125,294 105,339 
British South Africa 89,245 62,811 28,585 
British India 235,596 271,817 313,778 
Australasia .. 111,714, ~—- 90,893 52,180 





The value of the engines exported to Russia, Germany, 
and Spain has increased this year, but there has been 
some falling off in the ee to ium and France. 
Upon the whole, the results established this year must be 
regarded as gratifying and encouraging. 
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HYDRAULICALLY -OPERATED BULKHEAD DOORS. 
CONSTRUCTED BY MESSRS. J. STONE & CO., ENGINEERS, LONDON. 
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WE illustrate above an iogenious re-inforcement 
for hose, which is being introduced by Messrs. 
Wallach Brothers, of 57, Gracechurch-ttreet, E.C., 
under the name of ‘interwoven flexible metallic 
tubing.” As shown, ordinary rubber hose is covered 
with an outer network of metallic strips ; and it is 
claimed that thus strengthened the hose will eafely 
withstand pressures of 2000 lb. per square inch. 





Kionpyke Goip.—The probable production of gold in 
toe this year is estimated at from 3,000,000/. to 





Roiwine Stock on THE INDIAN MipLanp.—The number 
of locomotives on the Indian Midland Railway at theclose 
of last year was 142, The average number prmens spe.| 
repair and renewal at any one time during the second hal 
of the year was 35. The number of vehicles in use in the 
coaching department was 432; the average number under 
repair or renewal at any one time during the second half 
| of the year was 66. The number of vehicles in use in the 
| goods department was 2333 ; the average number under- 
| going repair and renewal at any one time during the second 

half of last year was 80. The aggregate distance run 
by engines in the second half of last year was 1,539, 168 
miles, as compared with 1,300,585 miles in the correspond- 


| ing period of 1899. 








GEOGHEGAN’S AUTOMATIC RAILWAY 
COUPLER. 


WE illustrate on page 52 an automatic coupling 
for railway wagons, designed by Mr. S. hegan, 
of The Grove, Killiney, County Dublin. The illustra- 
tions hardly do justice to the device, since they show 
the coupling as applied to the narrow-gauge wagons in 
use at the works of Messrs. Guinness and Co., the 
well-known brewers, and certain features of the 
coupling therefore appear disproportionately large. 
In Fig. 1 the two wagons are shown standing on 
a very sharp curve, just on the point of being 
coupled, whilst in Fig. 2 the operation has been 
completed. Details of the arrangement are shown 
in Figs. 3and 4, The head of the coupler is loose on 
the drawbar and can rotate round it, the amount of 
such rotation being limited by a stop and a spring. 
This head, it will be seen, is provided with projecting 
curved arms, intended to Seok over the corresponding 
plate of another buffer. On two wagons being brought 
together in the act of coupling, the curved arms 
on meeting the edge of the opposing buffer- 
plate, twist round their drawbars until they 
meet a gap in the edge of the plate, when they 
slip over and are rotated back to their original 
gence by means of the spiral spring A. A catch 

prevents any possibility of uncoupling occurr- 
ing accidentally during the running of a train. To 
uncouple, the handle C (Fig. 4) is lifted. This, it will 
be seen, is cranked. As a consequence, during the 
first portion of its upward motion it releases the catch 
B; and this done, the whole of the buffer-head can be 
ve yr ae its = until 7 ee arms can 
slip over the gaps on the opposing buffer-plates. 

The method of ‘heching tee erage to the car 
deserves some attention. As shown, the drawbar is 
pivoted on a universal joint at D, the surplus weight 
at the buffer-head being counterbalanced by the spring 
E, Fig. 3. It should be noticed that the lockin 
being effected by a rotation of the drawbar head, an 
the bearing for the hooks being inclined, a ‘‘ tight” 
coupling is secured, there being no lost motion, such 
as is unavoidable in certain other forms of automatic 
couplers. Moreover, very long drawbars can be used, 
extended to near the middle of the car under body: 
an arrangement which facilitates the working of a 
train round sharp curves. In a modification of the 
design, Mr. Geoghegan has provided for the automatic 
a up of brake pipes. In this arrangement the 
brake pipes pass through the centre of the coupling, 
and when two buffers come together the joint is sale 
by the meeting of two opposing U-leathers. It has 
been found that the coupling will work satisfactorily 
on curves of as little as 12 ft. radius. 








Havana Fioatine Docox.—A new floating dry dock has 
been launched at Havana. It will accommodate vessels 
of =~ tons, and will be ready for use in about two 
months. 


CanapIAN Rattways.—At the close of June, 1900, 

possessed 17,649 miles of steam railway, as com- 

with 60 miles of corresponding railway at the close 

of June, 1850. At the close of June, 1900, there were 

also 681 miles of electric railway in operation in Canada, 

while 750 miles of new lines were being built. It is 

believed, ——e that the total length of steam and 

electric railways in Canada at the close of 1900 was nearly 
18,800 miles. 


Tue Port or Hamsurc.—The number of vessels which 
entered the port of Hamburg in the first six months of 
this year was 6025, as compared with 6219 in the corre- 
sponding period of 1900, and 6374 in the corresponding 
— of 1899. These vessels represented te 

urthens of 4,159,281 tons, 3,940,041 tons, and 6,897 
tons respectively. In these totals steamers figured for 
3,792,007 tons, 3,504,252 tons, and 3,386,118 tons mupee- 
tively. The number of vessels which cleared from ° 
burg in the first half of this year was 5930, as compare 
with 6201 in the corresponding of 1900 and in 
the corresponding period of 1899. These vessels repre- 
sented aggregate burthens of 4,092,802 tons, 3,970,592 tons, 
and 3,822,526 tons respectively. In these totals steamers 
figured for 3,667,598 tons, 3,536,420 tons, and 3,335,008 
tons respectively. 





BELLEVILLE v. CytinpricaL Borters.—The Minerva 
and Hyacinth, cruisers of the same type, but fitted, the 
former with cylindrical and the latter with Belleville 
boilers, sailed from Plymouth on Saturday at the same 
time, with a number of the members of the Water-Tube 
Boiler Committee on board, with orders to steam ahead 
at 7000 indicated horse-power, until the fuel in sheir 
bunkers, which had been carefully weighed, was ex- 
hausted, with small margin, to insure their getting 
into Gibraltar. The Minerva, according to ca in 
Thursday’s morning papers, arrived several hours before 
the Hyacinth, and the conclusion is arrived at that 
the cylindrical boiler has therefore excelled. The 
exact opposite is the case ; the Belleville-boiler ship has 
obviously proved herself the more economical steamer, as 
she steamed several hours further for the same 
having, therefore, the greater radius of action, which, as 
a cruiser, is a most important advantage. Up till the 
hour of going to press no details had been received, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—On the pig-iron warrant 
market last Thursday the business doing was very limited, 
and Scotch declined in price 14d. per ton, Cleveland 64d., 
and hematite iron ld. The settlement prices were: 
Scotch, 51s. per ton; Cleveland, 443. 34. ; Cumberland 
hematite iron, 563, 10}d. per ton. For the whole day 
about 6000 tons were dealt in. The holidays for the Fair 
season will extend from to-morrow (Thursday) afternoon 
till next Tuesday morning. At the forenoon session o 
the pig-iron warrant market on Friday some 4000 tons 
were dealt in. The tone was flat, and Scotch lost 2d. per 
tov. At the afternoon meeting other 4000 tons changed 
hands, and both Scotch and Cleveland lost another 1d. 
per ton, while Cumberland hematite iron, which was not 
dealt in, was quoted at 1d. per ton down on the day at 
563. 10d., per ton cash buyers. The closing settlement 

rices were: 503. 11d.. 43s. 11d., and 56s. 10d. per ton. 

n Monday forenoon the tone of the warrant market was 
flat, and prices were generally easier. Scotch and Cleve- 
land iron gave way each 5d. per ton, and hematite iron 2d. 
perton. Thedealings amounted to some 4000 tons. In the 
afternoon only one lot (500 tons) changed hands, but 
prices, however, were See better than at the fore- 
noon session—Scotch by 3d. and Cleveland by 2d. per ton. 
At the close the settlement prices were: 50s. 9d., 433, 8d., 
and 56s. 74d. per ton, At the forenoon session of the 
warrant market some 7000 tons changed hands. The tone 
was dullish, and Scotch lost $d. per ton, and Cleveland 1d. 
perton. A = business was done in the afternoon, about 
10,000 tons being dealt in. Prices were firmer, Scotch 
gaining 14d. per ton on the forenoon quotations, and 
Cleveland 1d. per ton. The settlement prices were: 
503. 74d., 433. 6d., and 56s. 74d. per ton. Not more than 
1500 tons of pig iron changed hands this forenoon, but 
the tone was good, owing to the better trade reports from 
the Midlands. Scotch rose 2d. and Cleveland 7d. per 
ton. In the afternoon about 5000 tons were dealt 
in, and prices were steady. The settlement prices 
were: 5is., 443, 14d., and 56s. 9d. per ton. The fol- 
lowing are the quotations for No. 1 makers’ iron: 
Ya 66s. per ton; Gartsherrie and Langloan, 66s. 6d. ; 
Calder, 67s. 6d.; Summerlee, 703. 6d.; Coltness, 733.— 
the foregoing all ship at Glasgow ; Glengarnock 
(obinned at Ardrossan), 653. 6d.; Shotts (shipped at 

ith), 703.; Carron (shipped at Grangemouth), 67s. per 
ton. The chief features of the market during the week 
have been the sh fluctuations in Cleveland warrants 
due to the state of the advance, and the depression of 
Scotch warrants owing to the steady realisation of English 
holders. No improvement in the demand is apparent 
from any one quarter, and Continental reports are, if 
anything, still more discouraging than they were. Local 
consumers, in view of the holidays, are abstaining from 
buying. Makers’ prices, if at all changed, are a shade 
easier all round. The furnaces in t in Scotland 
number 76, as against 80 a week ago and 85 in the corre- 
sponding week a year ago. Four have been damped 
down at the Carron Company’s Works. The stock of 
pig iron in store in Messrs. Connal and Oo.’s public 
warrant stores stood at 59,285 tons yesterday afternoon, 
as compared with 59,701 tons yesterday week, thus 
showing a decrease for the past week amounting to 416 
tons. 

Sulphate of Ammonia,—The market for sulphate of am- 
monia remains quiet, with perhaps rather more business 
doing. Prices range for Leith shipments at 10/. 83. 9d. to 
101 ty per ton, and last week’s shipments there amounted 
to tons, 


Launches on the Clyde.—This week is a heavy one on 
the Clyde in respect of the launching of new vessels. On 
Monday the big cruiser Leviathan was put into the water 
by Messrs. John Brown and Co, from the Clydebank 
shipyard, and a small vessel was launched by Messrs. 
Scott and Bowling. Yesterday Messrs. C. Connell and 
Co., Whiteinch, launched a large steamer, and Messrs. 
Barclay, Curle, and Co. launched a big Union Castle 
liner; and on Saturday the | cargo vessel, built to 
the order of Messrs. McLong and McIntyre, and recently 
sold to foreign owners, will leave the stocks of Messrs. 
D. and W. Henderson and Co., at Meadowside. 


New Steamers for the Union Castle Line.—A certain 
amount of secrecy was observed about the beginning of 
this year when the Union Castle Line placed orders for 
nine new vessels, and there was much speculation as to 
the names of the builders. But these are all known now, 
The York Castle was built at Sunderland, and Messrs. 
Connell and Co., and Barclay, Curle, and Co., both of 
Whiteinch, Glasgow, have in hand the Gordon Castle 
and the Aros Castle, the _fifty-thir] vessel built at 
Whiteinch for the Currie Line. The Oawdor Castle 
and the Newark Castle are both laid down at 
Whiteinch, and the Berwick Castle and Alnwick Castle 
are being constructed by Messrs. Beardmore and 
Co.—Messrs. Harland and Wolff, Belfast, have con- 
structed the Walmer Castle, and Barclay, Curle, and Co. 
have the Corfe Castle in hand, a sister ship to the Aros 
Castle. These nine vessels make an aggregate of 52,000 
tons of new shipping, all of which will be launched almost 
within the year, the Clyde builders being responsible for 

. tons. 

Shipbuilding Contracts. — Mr. W. 
Glasgow, has just contracted with the Grangemou 
and Greenock Dockyard Company for the construc- 
tion of six steamers ranging in deadweight carrying 
capacity from 2500 to 2000 tons. The steamers, three 
of which are to be built in Grangemouth and three 
in Greenock, have to be to Lloyd’s highest class, and 
capable of steaming 12 knots loaded. It is expected 
that the first of the half-doz-n vessels will be de- 
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livered to the owner early in January, 1902, and the 
following boats at intervals of six weeks each thereafter. 
The orders now placed are thought to be precursors to 
several others. 


Death of Professor P. G. Tait.—This very distinguished 
scientific man, who lately resigned his Chair of Natural 
Philosorhy in the University of Edinburgh, which he had 
occupied for some forty years, is already numbered with 
the dead. He was one of the most popular professors 
in the university, and on his retirement he was the oldest 
Born on April 28, 1831, his 
father was private secretary to the then Duke of 
Buccleuch. His education was pursued in the Dalkeith 
Grammar School, and subsequently at the Circus-place 
School and Edinburgh Academy, the University of Edin- 
burgh, and at Sb. Peter’s College, Cambridge. He was 
one of the professors of mathematics in the Queen’s Uni- 
versity in Ireland, and he was elected to the Natural 
Philosophy professorship in Edinburgh in 1860, where he 
had a most brilliant career. Amongst the honours which 
he enjoyed were the Presidentship of Section A, British 
As:ociation, Edinburgh meeting, 1871; general secretary, 
Royal Society of Edinburgh, from 1879, a member of the 
International Congress of Electricians, Paris, 1881; and 
hon. member of various scientific societies at home and 
abroad. One of his sons is engineer to the Edinburgh 
and Leith Water Trust. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Jessop’s American Branch.—Further details are now 
known of the intentions of the directors of Wm. Jessop 
and Sons, Limited, of the Brightside Works, Sheffield 
concerning their proposed works in the United States, 
where a site has been secured at Washington, Pennsyl- 
vania. It is understood that a subsidiary company, 
under Pennsylvanian laws, will be formed, as such a 
course is more likely to secure success than the estab- 
lishment of a branch manufactory. The directors 
propose to issue debentures for 150,000/. as part of 
an authorised charge of 200,000/. They also pro- 
pose to call up the sum of 10/. per original share from 
the ordinary shareholders. Against this call they pro- 
pose to pay a bonus of 5/. per original share out of the 
reserve fund, and to divide the 50/. shares, which will 
then have 40/. paid upon them, into ten shares of 5/, each 
with 4/. paid thereon. This will provide a further sum 
of 38,435/., and with the proceeds of the new debenture 
issue will enable the directors to pay off the existing 
debentures, to provide the necessary money for the 
American undertaking (estimated at 40,0007.) and dis- 
charge liabilities of considerable amounts on loan and 
other accounts. 

An Experiment in Trafic Working.—An_ important 
experiment in the loading of goods and coal trains has 
been introduced by the Lancashire and Yorkshire Rail- 
way Company, and it is being watched with consider- 
able interest in trading circles in this district. Instead 
of making up trains by the number of wagons, it has been 
resolved to load by a total tonnage, varying according to 
the capacity of the locomotive. The object of the new 
arrangement is to reduce the number of trains by getting 
the maximum of work out of each engine. 


The Hull Coal Trade.—The official return of busi- 
ness done with the port of Hull during June, and the 
half-year closing with that month, shows an extensive 
decline. The tonnage imported last month only reached 
278,528 tons, against 389,696 tons last year, a decrease of 
111,168 tons. The half-year showed a decline of 387,072 
tons—the figures in this year being 1,461,568 and 1,848,640 
tons in 1900. About an average coastwise business has been 
done. In June 22,002 tons were shipped, and of that 12,488 
tons were sent to London, 1490 tons to Dover, and 1240 tons 
toSouthampton. In the six months 140,204 tons were dealt 
with. The export trade has suffered severely. During 
June only 120,686 tons were forwarded, against 221,419— 
a falling off to the extent of 10,733 tons, and during 
the half-year 650.760 tons were exported as com- 

d with 888,167 tons last year, a deficiency of 

7,407 tons. The largest tonnage sent during the half- 
year was forwarded to Sweden, viz , 135,890 tons, against 
181,428 tons last year. North Russia in 1900 received 
148 267 tons, against 102,485 tons during the last six 
months, and trade with both Germany and Holland 
shows a marked decline. Five collieries in the South 
Yorkshire district forwarded during June 10,000 tons and 
upwards. 

Iron and Steel.—The outlcok in the engineering trades 
anor is far from satisfactory, though in certain 

ranches — chiefly those devoting their attention to 
Government work—considerable activity is maintained. 
The depression which has been noticeable for some little 
time past in eral engineering, shows no sign of im- 
provement. The increased Continental and Ameri- 
can competition is becoming a serious factor. 
houses, however, are increasingly busy with the intro- 
duction of new types of machines. It is found that 


customers who have gained a knowledge of up-to-date la 
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the more modern methods. American principles and 
American machines are undoubtedly obtaining a greater 
hold on the British manufacturer, and leading engineer- 
ing firms are to accept this fact. Houses who 
were formerly most conservative in their operations have 
recently adopted and are making machines mney! based 
on American patterns, and new works are being laid out 
and conducted on American lines, 


South Yorkshire Coal Trade.—The locomotive fuel con- 
tracts continue to be the subject of greatest interest in 





trade circles at present, as these form the basis of manu- 
facturers’ orders. The colliery proprietors are stated to 
have completely given way, and to have accepted the rail- 
way companies offer of 93. per ton. Should this be correct, 
it will have comeas a surprise, as no such drop was antici- 
pated, although it was known that the owners were not 
firm as regarded their quotation of 10s. per ton. The pits 
in the district are only averaging about four days a week. 
Trade is generally slow, although shipping orders are 
being placed a little more freely, and 10s. per ton is being 
obtained for best classes. In house coal, business is not 
up to the average of the season, and the metropolis is the 
only distant market which is taking an average supply. . 
Best Silkstone qualities are quoted from 12s. to 13s. per 
ton, and Barnsley ‘‘softs” at 10s. 6d. to 12s. per ton. 
Prices for small coal are steady, as a result of the re- 
stricted output, but the supply is still ample. Nuts are 
quoted at 7s. 6d. to 8s. 6d. per ton; screened slack from 
5s. per ton, and pit slack from 2s. 6d. per ton, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was only small ; the market was flat, and few 
transactions were recorded. Quotations for pig iron 
showed a i further weaken, and buyers were 
very backward. Many producers quoted 44s. 6d. for 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, 
and few would name below 443. 3d. ; but merchants sold 
somewhat readily at 44s., and that was really the general 
market quotation. Foundry No. 4 fell to 42s. 6d.; grey 
forge to 43s. ; and mottled and white to 41s. 6d. East 
Coast hematite pig was a trifle easier with second hands, 
but makers were firm in their quotations and were in 
no hurry to sell, as they declared that their out- 
put was not more than met uirements. There 
were merchants who disposed of Nos. 1, 2, and 3 at 
553. 3d., but makers, as a rule, adhered firmly to 55s. 6d. 
Spanish ore was decidedly easier. Though the quotation 
for Rubio was said to be 153. ex-ship Tees, purchasers 
reported that they experienced no difficulty in buying at 
14s, 9d. Freights Bilbao to Middlesbrough were fixed at 
53. To-day some improvement was noticeable in the 
market, owing chiefly to the stiffening of warrant prices. 
There was, however, very little business doing, and 
prices for makers’ iron could hardly be said to be quot- 
ably altered. Perhaps No. 3 could not be bought at 44s., 
but prices of other qualities were altogether unchanged. 


Manufactured Iron and Steel,—There is continued 
activity in the manufactured iron and steel trades. Ib is 
very gratifying to find these two important branches of 
the staple industry in a fairly flourishing state. In all 
branches a good deal of work is being turned out, and 
producers report that they are not necessitated to seek 
eagerly for orders just at present. Last week’s quota- 
tions are fully maintained. Common iron bars are a. 5s ; 
best bars, 6/. 15s.; iron ship-plates, 6/. 12s, 6d.; iron 
ship-angles, 5/. 178. 6d.; steel ship-plates, 6/.; steel 
ship-angles, 5/. 15s. ; best packing iron, 6/. ; steel rivete, 
97. ; steel hoops, 7/.; steel sheets, 82. 10s. ; iron sheets, 
81. ; and heavy steel rails 5/. 10s.—all less 24 per cent., 
except rails, which are net cash at works. 


Iron Trade Statistics.—According to statistics just 
published by the Middlesbrough Chamber of Commerce, 
the make of Cleveland pig iron for the second quarter of 
the year reached 290,000 tons, and that of hematite, 
spiegel, and basic iron 190,000 tons as against the pre- 
vious quarter’s output of 305,000 tons of Cleveland iron, 
and 155,000 tons of other kinds. For the second quarter 
of last year the production was 240,000 tons of Cleveland 
iron, and 227,000 tons of hematite, &c. During the 
quarter just ended shipments of pig iron totalled 295,956 
tons, as against 281,715 tons during the corres nding 
period last year. Iron and steel shipments for the three 
months ending June 30 reached only 91,408 tons, as 
against 108,248 tons during the same time a year ago. 


Cleveland Miners’ Wages.—At a meeting of the Cleve- 
land Mineowners’ Association, Sir David Dale, Bart., 
who presided, pointed out to a deputation of miners 
who attended that pig iron had fallen about 33. 10d. 
during the “— quarter. On the lines upon which ar- 
rangements had been based for some time past there would 
now be due a reduction of 5.45 per cent. in wages, and as 
there was a balance of ? per cent. standing over from last 
quarter, the owners’ claim was for a reduction of 6.2 per 
cent. It was understood that the matter should be placed 
before the men, and that a further meeting should be 
held between the owners’ and the miners’ representatives 
on the 22nd inst, 


New Industry on Teesside.—The widely known Stock- 
ton firm of Messrs. Ashmore, Benson, Pease, and Co., 
Limited, have added to their und i by laying 
down plant for the manufacture of electric batteries, 
They have, we understand, already received con- 
tracts, and started with the work. The type of battery 
made by the firm is known asthe ‘‘Stockton accumu- 

tor.” 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has been dull, and 
prices have shown rather a weaker tendency. The best 
steam coal has made 193. to 20s. per ton, while secondary 
qualities have brought 15s. 6d. to 17s. 6d. per ton. There 
has not been much doing in house coal; No. 3 Rhondda 
large has been quoted at 16s. 6d. to 163. 9d. per ton. 
There has been about an average demand for coke; 
foundry qualities have brought 193. to 20s., and furnace 
ditto 17s. 6d. to 183. per ton. As regards iron ore, Rubio 
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has been quoted at 14s. 6d. per ton, while Tafna has made 
15s. to 15s. 6d. per ton. 

The Ebbw Vale Company.—The Ebbw Vale Steel, Coal, 
and Iron Company, Limited, is establishing an additional 
foundry provided with the latest and best machinery and 
appliances. 

The Great Western Railway at Plymouth.—The Millbay 
station of the Great Western Railway at Plymouth has 
been remodelled. Ample platform is now provided. 
Four platforms run into the station—No. 1 being 300 ft. 
long ; Nos. 2 and 3 are each 500 ft. long, and No. 4 is to 
be extended another 100 ft, so as to give it a total 
length of 600 ft. The waiting-room and other accommo- 
dation is of a superior order. The new station is built of 


dressed limestone. 
Water — of Exeter—Mr. A. G. Malet, C.E., 
held a Loca Gecmuneis Board inquiry at Exeter on 


Thursday with reference to an application of the City 
Council for authority to borrow 13,0002. for works for an 
extension of the water supply of the town. The original 
estimate was 36,0007. ; but, owing to the increased cost of 
labour, materials, &c., the cost has run up to 49,0007. The 
new scheme will not only provide an ample supply of 
water for all parts of Exeter, but new filtering tanks will 
also enable all the water consumed to be filtered, which 
has not hitherto been the case. 


Barry.—The quantity of coal and coke shipped at Barry 
docks fn the first half of this year was 3,988,831 tons, or 
235,102 tons more than the corresponding shipments in 
the corresponding period of 1900. The imports last half- 
year amounted to 113,149 tons, against 116,734 tons in 
the corresponding period of 1900. The total imports 
and exports in the first half of this year accordingly 
amounted to 4,101,980 tons. The falling-off observable in 
the imports this year occurred under the head of iron ore. 


Swansea Electric Tramways.—These tramways com- 
pleted twelve months’ working on Saturday. Thenumber 
of passengers carried in that period was 4,500,000, show- 
ing an increase of 60 to 70 per cent. over the number pre- 
viously carried in horse cars. 


South Welsh Coal and Iron.—The exports of coal from 
Cardiff in June were 1,443,354 tons; from meres. 
280,363 tons; from Swansea, 147,679 tons; from Port 
Talbot, 35,262 tons ; and from Llanelly, 21,550 tons. The 
aggregate exports for the six months ending June 30 
were: Cardiff, 8,053,654 tons; Newport, 1,724,486 tons ; 
Swansea, 1,019.473 tons ; Port Talbot, 202,771 tons; and 
Llanelly, 93,112 tons. The exports of iron and steel from 
Cardiff in June were 4578 tons ; from Newport, 1501 tons ; 
and from Swansea, Port Talbot, and Llanelly, ni/. The 
aggregate exports for thesix months ending June 30 were: 
Cardiff, 16,881 tons; Newport, 17,037 tons; Swansea, 
262 tons ; and Port Talbot and Llanelly, nid. 


The Swansea Vailey.—Orders in the tinplate trade 
have continued plentiful, but owing to the sultriness of 
the weather, the output of the mills has been below the 

number of boxes. The demand for certain sizes 
of black plates is increasing. The steel trade is in a 
satisfactory state, stocks having been fully absorbed. 
The foundries at Landore, Llansamlet, and Clydach, are 
well employed. The collieries are doing well. 





MISCELLANEA. 
The Western Morning News, of Plymouth, has issued a 
well illustrated souvenir in commemoration of the return 
of the Volunteers of the Devon Regiment from the war. 


The blast-furnace returns collected from Rylands Iron 
Trade Circular show that the total number of furnaces 
built on June 30, 1901, were 597, an increase on the 
quarter of two, and the total number in blast 333, a net 
increase of 15. 


The Agent-General for New South Wales intimates 
that tenders are invited by his Government for the con- 
struction of a bridge over Sydney Harbour. Conditions 
of tendering, and specifications embracing full particulars, 
together with plans, may be obtained on application to 
the Agent-General for New South Wales, 9, Victoria- 
street, London, S.W. 


A new a ey yard has been opened in the Mersey. 
Messrs. T, J. Sharp and Co., 8, India-buildings, Fenwick- 
street, having placed an order with Messrs. H. and C. 
Grayson and Co., Water-street, Liverpool, for the build- 
ing of a steel screw-steamer for the home trade. The 
vessel will be of the following dimensions: Length, 160 ft.; 
breadth, 24 ft. 6 in. ; and co. 12 ft. 3in. The engines, 
which will be supplied by Messrs. and Dancan, of 
Glasgow, will be of the vertical compound typs. The 
ship will be built at the works of the Garston Gravi 

ock Company (Messrs. H. and C. Grayson), which is 
managed by Mr. 8S. Crawford, who for many years was 
manager at the Clydebank Shipbuilding Yard. 


Oil-fuel trials in H.M.S. Surly formed the subject of a 
question addressed by Mr. Gibson Bowles in the House 
of Commons on the 9th inst. In reply, Mr. Arnold- 
Forster said trials of oil fuel commenced in 1898. They 
were made with Holden’s burners and Rusdon and Ecles 
burners, and included trials with modifications in the 
number of burners, grate arrangements, and auxiliary 
fittings, The results showed that the full power of the 
boilers could not be obtained with oil fuel only. Trials 
with the same burners are now in p to ascertain to 
what extent oil fuel can be used with coal without pro- 
ducing undue smoke. Steps are also in 
in other directions on the boilers of other ships, 


,_ The council of the Institution of Mining and Metallurgy 
intimate that they wil] award two premiums of 25 guineas 


for trials. 





each for the best papers on the comparative merits of 
circular and rectangular shafts Lg apa for mines 
of tdepth. The premiums will be open to members 
and associates of the Institution, and to candidates for 
admission to either of these classes of membership who 
may be elected up to and including November 30 next. 
At the same time the council will award annually a prize 
of ten guineas for the best paper contributed by students 
of the Institution upon any subject connected with the 
treatment of ore. The first of these prizes will be awarded 
in the early gost of next year. Full particulars of both 
schemes can be had from the secretary, Mr. C. McDermid, 
Broad-street House, E.C 


The Board of Trade returns for June, and the six 
months ended 30th June, show that the value of goods 
imported during the month amounted to 41,711,038/. 
against 42,016,307. in 1900, and 38,348,9437. in 1899, being 
0.7 per cent less than in 1900, but 8.8 per cent. more than 
in 1899; and during the six months to 262,506,790/., 
against 255,656,999/. in 1900, and 236,736,876/. in 1899— 
an increase of 27 percent., and 10.9 per cent, respectively. 
The value of British and Irish produce and manufactures 
exported in the month was 22,444, 424/., against 24,895, 335/. 
in 1900, and 21,980,0672. in 1899, being 9.8 per cent. less 
than in 1900, but 11.2 per cent. more than in 1899 ; and in 
the six months 138,796,398/., against 144,376,764/. in 1900, 
and 126,521,894/. in 1899—a decrease of 3.9 per cent., as 
compared with 1900, but an increase of 9.7 per cent., 
as compared with 1899. 


A paper recently read before the Institution of Mining 
Engineers, by Mr. A. Larsen, described some tests 
recently made in the Simplon Tunnel with cartridges 
which consisted of a ber filled with a carbonaceous 
material, and placed bodily in liquid air until it was com- 
seer of saturated. The —— were kept in the 
iquid, at the working face of the rock, until they were 
required for use, when they were lifted out, — 
placed in the shot holes and detonated with a small gun- 
cotton primer and detonator. It was found that, owing 
to the rapid evaporation, the useful life of the cartridge 
was very short. The cartridges, which were 3in. in 
diameter by 8in. in length, had to be fired within 15 
minutes after being taken out of the liquid air ; otherwise 
there was danger of a missfire. It was chiefly on this 
account that the tests were discontinued. The disruptive 
effects, however, are said to be comparable to those of 
dynamite. 

The Secretary of the United States Navy, on June 22, 
approved a unanimous report of the Board on Construc- 
tion, ——— the discontinuance of fireproof wood 
for deck sand for all joiner work below protective decks on 
vessels having protected decks, and on all vessels below 


the berth deck. Wood treated by the fireproofing process 
will be used, however, in torpedo-boats and to o:boat 
destroyers, and will be painted. In other ships metal 


will be used in place of wood wherever possible. The 
recommendation of the Board was based on reports 
received concerning the utility of fireproof wood. A bon- 
fire was made of fireproof wood taken from the decks of 
the Helena at Manila. The surgeon of the Wisconsin 
complained that mould gathered on the fireproof wood 
of his sick bay. The reports of U.S. Naval Constructor 
Baxter, who made tests at Boston, showed that the wood 
when exposed to the weather for a week loses 50 per cent. 
of its fireproofing qualities, and that the fireproofing 
process made wood brittle. 


During the year no fewer than 272 rocks and shoals 
which were aos to navigation were reported by the 
Hydrographic ——_ of the Admiralty. Of these, 
42 were reported by surveying vessels, 13 by other of His 
Majesty’s ships, 12 by various British and foreign vessels, 
9 were discovered by vessels striking on them, and 201 
were reported by colonial and a Governments. 
Good progress is stated to have been le in each survey, 
1167 miles of coastline have been charted, and an area 
of 10,733 square miles has been sounded, the scale of each 
survey varying according to the requirements of the 
locality surveyed, while the officers of His Majesty’s 
ships, other than arene Teen still continue to hel 
by sending in plans and sketch surveys of places whic 
they visit. One hundred and two charts and plans have 
been published, and 30 plates have been improved by the 
addition of 38 new plans. Two hundred and twenty-four 
plates have been largely improved by corrections an 
additions, 4520 corrections have been made to plates by 
the engraver, and 35,500 charts have received minor cor- 
rections at the hands of the draughtsmen. The number 
of charts printed for the requirements of the Royal Navy, 
for Government departments, and to meet the demand of 
the general public, amounted during 1900 to 580,207. 


Messrs. H. E. Moss and Co., Liver in their half- 
yearly ‘‘Steamship Circular,” state : 
reason for the increased tonnage under construction on 
March 31 last, we think that it is to be found in the fact 
that the large companies and lines (which, owing to the 
high prices rulin year, had deferred placing their 
orders for boats which they absolutely required for carry- 
ing on their services) took advan of the reduction in 
prices which shipbuilders showed themselves willing to 
make, and made contracts for a considerable amount of 

Shipbuilders were ena to accept lower 
eyes ted , ——— in the wane steel, a 
of ship-plates ing from, say, 8/. to 6/. ton, an 
they were doubtless further intial todo so ean anxie 
to book ahead, so as to insure having work for their yards 
during the dull time they naturally anticipated would 
follow the depression in freights. Prices for new vessels 
may be said to have reached their highest point last 
August, and we should say that, at the poe time, 
orders can readily be placed at a reduction of 10 per cent, 


from the prices that were then ruling. A fair number of 
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second-hand steamers have changed hands since the begin- 
ning of the year, the owners having shown a willingness 
to meet the market, and accept lower prices. Very few 
sailing ships were during the first @ months of 
the year, and prices may be said to be 12 to 15 per cent. 
lower than they were at the end of last year, but at the 
lower prices now quoted by owners there has latterly 
been a better inquiry.” 


The annual report on the administration of the Indian 
railways for last year has been issued, and shows that 
from January 1, 1898, to May 1, 1901, the total additions 
to the open mileage of lines were 4037 miles, bringing up 
the entire —- to 25,125—a figure slightly above the 
total which Curzon, before going out to India, 
expressed a hope would be completed before his Vice- 
royalty terminated. Fourteen thousand miles are on 
the standard gauge (5 ft. 6 in.), 10,387 on the mitre 
gauge, and 746 on the narrow gai used for hill 
railways and lines in sparsely peopled localities. More 
mileage has been opened during the last two years 
than in any previous period since 1889, this being 
due to Lord Elgin’s progressive policy, which is 
being fully adhered to by his successor in the Vice- 
royalty. Nearly 175 millions of passengers were carried 
during 1900, being an increase of some 134 millions, and 
the goods traffic aggregated 434 millions of tons, bein 
three million more than in 1899. Both increases are, o' 
course, partly due to the growth of facilities just referred 
to, but the famine materially augmented the traffic in 
foodstuffs, which were exported great distances from 
non-affected or partly-affected areas to the tracts where 
the local supplies were inadequate. In many cases such 
assistance would have been impossible but for the policy 
of railway development so ee. carried out in 
recent years, and to it may be credited the prevention of 
an appalling loss of life from starvation over and above 
that which occurred. The increased gocds traffic was 
also partly caused by the development of the Be coal 
industry, which has been stimulated by the high prices 
prevailing for English coal. Since 1896 the importations 
of foreign coal into India have dropped from 397,000 to. 
83,000 tons, and as consumption has ly increased, 
and an export trade has sprung up, there has been more 
than a corresponding development of the Indian coal 
trade. The financial results to the State of railway traffic 
last year show for the first time a surplus revenue over 
expenditure amounting to 83? lakhs of rupees, although 
expenditure is‘ still heavily weighted by the terms of 
contracts current with the teed lines, one of which, 
however—the Great Indian Peninsular —was, on the 
termination of the contract, taken over last year by the 
State, a process of absorption which will followed 
in the case of the remaining guaranteed lines, as the 
agreements with them fall in. 


Whilst the American mechanic has for many years been 
better paid than his British confrére, and has gene- 
rally more attention paid to his physical comfort than is 
at all usual here, he has, in certain respects, been much 
worse off. In particular, the law as to employers’ lia- 
ig | is much more favourable to him in this country than 
in the States; and, secondly, the British workman has, 
8 ing generally, had the crag of working much 
shorter hours, ith respect to the matter of com- 
pensation for injuries, there seems no likelihoéd of 
any immediate change in the law; but an attempt is 
now being made to secure shorter hours, and the Inter- 
national Association of Mechanics have ee, eae a 
stries of strikes, with a view to securing a nine-hour day 
without any reduction in the wages paid for the ten-hour 
day hitherto general. The employers assert that the 
demaiid thus sprung upon them is only a portion of a larger 
scheme, by which the Association in question hopes to 
secure absolute control of the engineering workshops 
throughout the country; and that wherever the Association 
has secured a footing, practices have been introduced 
subversive of discipline and detrimental to the interests 
of the firm. As a consequence, a federation of employers. 
has been formed, under the title of the National Metal 
Trades Association. This association has issued a state- 
ment of the principles which they propose to follow in 


the future operation of their shops. Briefly summarised, 
these are—that the employer alone shall be judge of the 
competency of a workman to perform partic work, 


q | and will not in this matter submit to any outside inter- 


ference. Disputes on all arbitrable matters shall be 
arbitrated, but no arbitration will be entered into 
with men on strike; nor will the association counte- 
nance any lock-out on any arbitrable matter, unless 
the arbitration has failed. No discrimination against 
trades union men shall be exercised, provided the latter 
oe to work peaceably and harmoniously with their 
fellow-workmen. The number of apprentices, helpers, 
y men d is to be determined solely by the 
employer ; as also the system of payment, whether by the 
hour, by piece, the premium system, or by contract. 
The particular matters dealt with above are held to he 
outside the range of arbitration, but all disputes arising 
on other points shall, pony Bey ce Bap submitted to a 
committee of six, three to be chosen by the employer and 
three by the men. Hours and wages are to be settled by 
local conditions, but the association will not countenance 
any conditions which appear unfair, or which will nob 

rmit a workman of average efficiency to earn at least a 
air wage. 





NorTHERN OF France Rariway.—The traffic returns 
of the Northern of France Railway begin to reflect the 
absence of special Exhibition business thig year. The 
gross receipts of the system to March 25 were 1,928,840/., 
as compared with 2,035,280/. in the corresponding period 
of 1900, showing a decrease of 106,440/. 
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DEATH. 


On the 8th inst., David Brown, Pattern-Maker and Gear-Outter, 
of South-street, and Chapel Hill Works, Huddersfield, in his fifty- 
ninth year. 
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THE CONDITION OF THE NAVY. 

Tue debate on the condition of the Navy, which 
took place in the House of Lords on Friday last, 
and that which occurred simultaneously before a 
Committee of the Commons on Vote 8 of the Navy 
Estimates, has aroused more interest, both in Par- 
liament and among the public, than is usually 
devoted to the state of the Navy. This interest is 
chiefly due to the personal matter just now mixed 
up with the question. Parliament, and especially 
the House of Commons, is very much like a ser- 
vant girl who devotes her attention to the police 
news, although the fate of nations may be trem- 
bling in the balance. No doubt the House of 
Lords is a little more dignified ; but then its dignity 
is so great that it seldom does anything, even when 
the First Lord is a member of the Upper House. 
The two hours’ talk on Friday last quite exhausted 
its energies, and Lord Goschen, at a quarter-past 
seven, had to make apologies for bringing up fresh 
matter at so late an hour. 

The debate, however, was instructive, and not 
less so because it was harmonious. It was divided 
between the First Lord, two past First Lords—one 
of each party—a retired admiral, and another 
member of a past Board of Admiralty. Lord 
Spencer, in opening the debate, dwelt on the large 
increase that has taken place in the Navy Esti- 
mates within recent years; an increase which he 
rightly described as ‘‘ prodigious.” In the financial 





1| year 1892-3 the total estimates amounted to about 


14,000,000/., a sum which was considered sufficient 
in those days to provide for the safe-guarding of 
the country so far as sea power was concerned. 
Lord Spencer in 1895-6 increased the amount, it 
will be remembered—as the result of considerable 
outside pressure—by about 4? millions; Lord 
Goschen, in the year 1900-01, had added another 
10 millions to his predecessor’s figures, whilst the 
present estimates, as our readers are aware, are 
close on 31 millions. 

Out of this enormous sum no less than about 
9,000,0001. are included under Vote 8 for new con- 
struction. As Lord Spencer said, and as every one 
with an average amount of common sense agrees, 
the amount is none too great if it be necessary for 
the provision of reasonable assurance that we should 
not be worsted in a conflict with a probable com- 
bination against us. Grievous as is the burden of 


6g | taxation represented by the sum needed for our 


protective forces, it must be borne. Even if it 
were necessary to spend double the amount we 
now do, the British taxpayer would have to provide 
it. There isa margin in this country sufticient for the 
purpose : in short, if our Navy votes were doubled, 





our nationality would still be worth preserving. 
The question therefore remaining to be solved is 
whether a larger fleet is needed than that which we 
have at present; and it must be confessed that 
those who hold we require more ships and more 
men for the protection of our vast foreign com- 
merce have made out a very plausible case. It 
does not, of necessity, follow from this that 


*!more money should be wrung from the tax- 
6| payer; for it is quite possible that the amount 


already provided might be more profitably spent. 
We have no hesitation in saying not only that it 
might be, but that it could be, and that to a very 
large degree. If it could be agreed to sink certain 


oo personal considerations, and to throw over certain 


vested interests which have grown up in the Navy 
and its administration, then a very _ deal might 
be done to make the money go farther than it does 
go, and to provide a more effective fleet on existing 
estimates. Unfortunately, the efforts made to stir 
up the country, and to make the Admiralty introduce 
reform so sorely needed, have been, though well- 
intentioned, clumsy and ill-informed. It is better 
that no steps at all should be taken than that efforts 
of this nature should be put forth, because failure 
to achieve an end renders the cry for reform stale. 

The problem of more ships for less money is 
almost wholly a constructive one. - It is a business 
question entirely ; a matter of buying and selling 
material, of directing workmen, and of organising 
construction. It has absolutely nothing to do with 
navigating ships, with naval manceuvres, or with 
quarter-deck regulations. Neither do the conflicts 
of political parties come within its scope. Yet the 
direction of all matters connected with the produc- 
tion of the fleet is in the hands of those who have 
had no business training, or, at any rate, have no 
business knowledge which would enable them to 
direct effectively the building of ships. This 
applies not only to the Admiralty office, but to 
those large national ship factories, the Royal Dock- 
yards. Lord Spencer, himself an Admiralty apolo- 
gist, says that there are some occasions when the 
Admiralty appear to be asleep. We would not 
quite describe the attitude of the Admiralty in that 
way ; we should be inclined to say the Board are 
rather blind than asleep. Lack of experience and lack 
of training prevents them seeing those things they 
ought to see ; in other words, it takes a shipbuilder 
or an engineer to know the proper way to build 
ships or engines. 

Lord Spencer referred, in his opening statement, 
to the large amount of money which contractors 
had failed to earn, and naturally the old tale of the 
strike was brought forward. That excuse has 
served its turn manfully, and is now outworn. 
There is no reason why the supply of ships from 
our private yards should not be increased very 
greatly, if proper steps were taken. Contractors 
are, however, not over anxious to do business with 
the Admiralty. Delays and obstructions check 
work to such an extent that a foreign warship, 
say, one for Japan, can be constructed in far less 
time and for far less expense than one which has to 
be produced under the supervision of the Admiralty. 
It is an old storey, and one which we have told often 
enough ; but it applies equally well to the present 
day as to any time within the past twenty years. 
The public do not know it, or will not believe it ; 
but those who do know the history of our ship- 
building yards, and who are in the confidence of 
the directors of them, are fully aware of its truth. 

Sir Charles Dilke, a man of facts, stated in the 
House of. Commons that the latest vessels built in 
Russia had attained a rate of construction which 
was no longer reached in this country, except ‘in 
ships built in private yardsfor Japan; and although 
Mr. Arnold Forster, in his thoroughly new réle of 
official apologist, denied that such was the case, 
the fact remains. It may be true that some 
Japanese ships have been produced more slowly 
than one or two of our own, but the comparison is 
not a fairone. Even if it were, those cases that 
can be brought forward are exceptional. Any of 
our leading contractors would put a large percentage 
in time, and a heavy sum in price, upon an English 
contract as compared with one for Japan. The 
reason is that the Japanese authorities who control 
the building of ships here are a com and busi- 
ness-like body ; they know their work thoroughly ; 
their Government trusts them, and they have 
authority to make decisions which are final. It 
does not take three weeks to get an answer to a 
—_— letter from a Japanese official ; drawings do 
not lie for months in an office uncared for ; neither 
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are details, settled by one authority, liable to be 
altered by another after the work has been carried 
out. These things are common to English contracts 
for war vessels. There is no need to impress on 
the readers of ENGINEERING the expense attendant 
on delays ; whilst the waste of money that follows 
the rejection of work once done, is obvions to even 
the most uninitiated. All these things, however, 
fall on the contractor, and they account for the 
large additional price that shipbuilders charge for 
British vessels, as well as for the frequent ineffici- 
ency of the work done. 

A favourite method of comparison amongst 
Parliamentarians is to take the amount of money 
voted for English vessels as against that allotted 
to the construction of foreign navies, and to con- 
clude that because we spend more money we have 
more or better ships. rd Brassey, in his speech 
in the House of Lords, took up this ground. The 
basis of comparison is altogether erroneous. It is 
doubtless true that a British ship, built in a British 
contractor’s yard, costs less money than, say, a 
French or Russian ship built in a French or a Rus- 
sian yard. That, however, is owing to the superior 
engineering resources of this country, and is in 
no respect due to the Admiralty. e true and 
fair comparison would be between a British shi 
and a foreign ship, both built in this country. If 
that were taken, the aspect of the case would be 
altogether different. 

We are aware that criticisms of this nature are 
unpopular. They do not go well to the tune of 
be Rute Britannia.” Lord Selborne, in his speech, 
claimed no public confidence as First Lord, because 
he had been so short a time in office, ‘* but the case 
is quite different,” he said, ‘‘ when you come to my 
naval colleagues.” He instanced such men as Lord 
Walter Kerr and Sir Frederick Richards, and 
asked whether he was to admit that the whole 
Board of Admiralty, including these officers, were 
incapable of doing their work and ignorant of the 
requirements of the country. The “D eal was 
skilfully worded, but is beside the mark. Naval 
officers, from admirals to midshipmen, are de- 
servedly popular. Of what the Naval Lords of the 


Admiralty are really ignorant, are not the require- 
ments of the yan 
i 


but the essentials for the 
economical and rapid production of ships. It is 
impossible the case should be otherwise. These 
admirals are on the Board for a comparatively 
brief period ; they are coming and going continu- 
ally. As we have said, they have no training at 
all in business principles, nor in the technical 
details that go to make up the one ne of a ship. 
It is true they have professional officials under them 
to advise : but the man who has to depend entirely 
on advice is not the man who is fit to govern. 

Moreover, the professional officers are too few 
in number ; they are both underpaid and overworked. 
Their authority is limited, they are crowded with 
routine work, with unnecessary details of proce- 
dure, and their time is taken up with instructing 
those who are supposed to lead them. It is a 
simple proposition, but one which appears to us 
incontrovertible, that the naval officer should say 
just what kind of a ship he wants, what should be 

er elements of design, in speed, protection, gun- 
power, &c., and that he should leave it to the 
expert, the naval architect, and the engineer, to 
decide how the ship should be produced, and 
have control of the work untrammelled by in- 
terference. Any meddlesomeness on the part of 
uninstructed persons must be fatal to efficiency. 
No body of men are more capable of doing 
those duties they have been trained to perform 
than the officers of the Royal Navy, but they are 
quite incapable of carrying out, or of directing, 
operations which are to them completely unknown. 
Lord Selborne himself, in s ing of the unfortu- 
nate mistakes which have been made in the con- 
struction of the Royal yacht, said there must be 
something wrong in the system of the Department 
which rendered such mistakes possible. The First 
Lord is quite right, there is something—a great 
deal—that is very wrong indeed. It is not, how- 
ever, that the professional officers, the constructors 
in the Controller's Department, are incapable of 
calculating beforehand the stability of any vessel of 
any form that may be devised. t to them isa 
mere matter of professional work. What is wrong 
in the department is that the whole staff is too 
much interfered with and quite overworked. That, 
indeed, tells the whole tale of the defects in the 
Royal yacht design. 

The greater part of the discussion that has taken 





place in Parliament and elsewhere has been devoted 
to the distribution of various ships on the different 
stations. Someone has said that we have not 
strength enough in the Mediterramean, and the 

int has been most eagerly taken up by the 
Covenant, and by all who would persuade us 
that everything that is, is for the best in the best of 
all possible navies. We fully agree that only the 
Board of Admiralty should be ina position to judge 
of the best distribution of our ships throughout 
the world. It is conceivable that it may be policy, 
under existing conditions, even to leave the Medi- 
terranean squadron inferior to that of two other 
Powers; for the ships may be more urgently needed 
elsewhere. But the confession that such were the 
case would be an acknowledgment of weakness in 
our total naval strength. Doubtless it was right to 
send the Barfleur to the East, but in that case we 
should have had another Barfleur to take her place 
in the Mediterranean. 

Lord Selborne appears to think there is no chance 
of disaster, even if certain of our squadrons are 
inferior to those of other powers. All the civilised 
nations in Europe, he says, are not pirates, 
who at ten minutes’ notice would declare war 
against this country. In the first place, a 
nation is not necessarily piratical because it 
declares war in ten minutes; indeed, we have 
precedents of quite modern date in which hostili- 
ties have been commenced by highly-civilised 
Powers before any declaration of war has taken 
place at all. We now know that on a certain im- 
portant occasion a statesman of one naval Power 
made a tour of inspection of dockyards and military 
stations, with a view to hostile manifestations 
arising out of a sudden and acute political dis- 
agreement. There is little doubt that had all 
been found as it ought to have been found, steps 
would have then been taken that could hardly have 
failed to result in a breach of the peace between 
two great nations; and the Power that had the 
strongest force concentrated in the Mediterranean 
would have scored an initial victory that might 
have decided the condition of Europe for the next 
hundred years. We have had ample evidence of 
the suddenness with which strained relations are 
produced on the very shortest notice between 
nations apparently on the most friendly terms. 
There may not be a cloud, even the size of a man’s 
hand, on the political horizon; the bolt comes 
straight from the blue. It may be a telegram from 
amonarch to the ruler of another State ; it may be 
the planting of a flag by an explorer in a desert ; 
it may be a petty — as to the boundary of 
regions almost unexplored ; or there may be some 
other cause equally unexpected or equally trivial. 
Any of these things may stir up national antipathy, 
and when the enmity of a people is awakened, 
when racial animosity is aroused, a state of war is 
a very short and too easy a step. Lord Selborne 
would brand a nation that would go to war with a 
perfectly clear political atmosphere as a nation of 
cowards. The term seems to us inappropriate ; 
such an act might be unwarranted, not to be justi- 
fied, but it would be extremely foolish of this 
country to depend on moral considerations on the 
part of our possible enemies for our safety. 

In the House of Commons the vote for shipbuild- 
ing material was * eg after a long debate, in the 
course of which Mr. Arnold Forster made a atate- 
ment of some length, in which details of new con- 
struction were entered into toa considerable extent. 
The new battleships, he stated, are to be approxi- 
mately 16,500 tons displacement and of 18,000 
horse-power ; this will give them, it is anticipated, 
as of 18} knots on their eight hours’ full-speed 
trial. They are to be 20 ft. longer than the For- 
midable class, and the protection is similar in 
some respects to that of the London. It will 
comprise an armoured belt from the lower protected 
deck to a small height above the water-line. This 
armour will be 9 in., whilst upwards to the main 
deck the thickness will be 8 in., and will be con- 
tinued over the whole length between the barbette 
and the heavy guns. In regard to the protection of 
the 6-in. guns, the arrangement adopted by Mr. 
James Dunn in the ship which Messrs. Vickers, 
Sons, and Maxim built at Barrow-in-Furness* for 
the J ese Government will be followed. There 
are to be ten 6-in. guns, and these will be enclosed 
within broadside armour 7-in. thick, whilst there will 
be transverse armour to diminish the effect of any 
shell which might penetrate the side armour. The 
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armament will consist of four 12-in. , as usual 
with vessels of this class, but in addition to these 
there will be four 9.2-in. guns placed on mountings 
similar to those in the Cressy class. Weapons of 
this nature introduced as secondary armament on 
battleships are altogether new, and will add 
greatly to the fighting power of the new ships. They 
are to be protected by 6-in. to 7-in. armour ; 
the disposition of the armament will be such 
that there will be a forward fire of two 12-in. 
guns, two of 9.2 in., and two 6-in. guns; the. 
aft fire will be of the same formidable character. 
One of these new battleships will be named the 
King Edward, whilst the oo two will be known 
as The Commonwealth and The Dominion, in com- 
pliment to our two great Colonies. 

In regard to cruisers, it was stated that the idea 
of building larger vessels had been abandoned 
for the present in favour of making six ships of 
the Monmouth class; they will be of 9800 tons 
displacement, 22,000 indicated horse-power, and 
23 knots speed. There is, however, to be a con- 
siderable change in the matter of armament. Two 
pairs of the 6-in. guns of the new vessels will be 
replaced by two 7.5-in. guns. The increase in 
offensive power, it need hardly be said, is at a 
considerable higher ratio than that of the calibre. 
It will enable these new vessels to attack at con- 
siderably longer ranges, a point that under the 
modern conditions of warfare is likely to be ex- 
tremely effective. 

A good deal of stress has been placed, in Parlia- 
ment and elsewhere, upon the need for more 
destroyers. Lord Spencer, in his address in the 
House of Lords, dwelt on the importance of this 
question, whilst Sir Charles Dilke criticised 
somewhat severely the procedure of the Admi- 
ralty in regard to falling into arrears in the 
destroyer class. Sir Fortescue Flannery was of 
opinion that the number of destroyers that we 
now possess is entirely insufficient, and that 
thirty should be ordered, in place of the ten 
actually projected, in order to satisfy the neces- 
sities of the Mediterranean and the demands else- 
where. We have been somewhat unfortunate in a 
large number of the destroyers built ; these craft 
pug not only a very high class of engineering 
skill for their construction, but special experience 
in order to produce them to perfection. With a 
laudable desire to broaden the field of supply, the 
Admiralty have distributed the orders very widely. 
The result has not been commensurate with the good 
intention. Firms engaged in building ocean vessels 
are not able at once to uadertake successfully the con- 
struction of these delicate craft. Many contractors 
have found this to their cost, a large number of 
the destroyers having been a very long time getting 
through their trials ; and, indeed, a considerable 
part of them have only got through at all by reason 
of indulgences shown to their builders. It is stated 
that the new boats are to be stronger in their 
general construction. If an attempt be made to 
reach this end by simply adding to the scantling, 
it is likely to end in failure. It is rather skilful 
disposition of material from which improvement 
might be expected. In future, destroyers are to be 
run on trial at full-load draught ; the decision is a 
wise one, although a great deal more has been made 
out of what is termed ‘‘ideal speed ” than there was 
any reason for. It has been perfectly well under- 
stood by constructors, engineers, and naval officers 
that speed at sea is a very different thing to measured 
mile speed. Still the great thing needed is a 
common basis of comparison, and it is better that 
that should be founded on service conditions. 

It would, of course, be impossible, at the present 
time, to conduct a discussion on Vote 8 without ex- 
tensive reference to the boiler question. Mr. 
Arnold Forster referred to it in his statement, and 
Mr. William Allan naturally fulminated against the 
water-tube boiler with his usual vigour. We do 
ee here to enter into this controversy, but 
shall shortly have something more to say On this 
important detail of warship design. 





THE POSITION IN THE HEAVY 
CHEMICAL TRADE. 

Since the years immediately prior to the boom 
in the chemical trade, which took place in the 
early seventies, this branch of our national indus- 
tries has undergone some startling vicissitudes, and 
it may not be out of place to attempt some sort of 
a summary of the main factors which have contri- 
buted to bring about the position of to-day—a 
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position which, though we do not wish to adopt a 

ssimistic tone, cannot be considered as jicu- 
arly bright, or as auguring well for the future. 
Before coming to our subject proper, it seems advis- 
able to say a word in the way of correcting a some- 
what popular delusion. To many people—those, 
of course, who have no connection with the trade 
—the name of chemicals is largely synonymous 
with that of wealth, and though at one time 
there certainly was good ground for such a 
belief, to-day it cannot hold as a universal state- 
ment, and we say this in face of the quotations 
of Messrs. Brunner, Mond, and Co.’s ordinary 
shares, which naturally have a fascinating look about 
them in the eyes of would-be investors in similar 
lines of business. The firm just named are, of 
course, a standing monument to the success which 
may always be expected to attend business acumen, 
extensive scientific attainments, and last, but not 
least, the possession of a patent process which 
renders all opposition futile; but at the same time 
it would be quite illogical to assume that other 
firms in allied businesses are, or ought to be, ina 
like enviable position. This may seem a trans- 
parently unnecessary warning, but from the number 
of people who prefer to found their opinion of the 
Britishchemical industry on thedividends announced 
by Messrs. Brunner, Mond, and Co., instead of on 
the somewhat lugubrious balance-sheets which have 
been issued year by year by. the United Alkali 
Company since its inception, its presentment really 
seems to be quite justifiable. 

But, to proceed with our main subject, there need 
be no hesitation in attributing the condition into 
which our chemical trade has fallen during the last 
few years of the century to the great strides which 
countries—notably, Germany, Russia, andthe United 
States—formerly our largest customers, have taken 
in filling their own requirements, and, more than 
this, in menacing our position as the chief exporting 
country of heavy chemicals to various quarters of 
the globe. Weare not minded on the present occa- 
sion to give tables of statistics, but just a few 
figures relative to Germany will be useful by way 
of elucidating our statement. In the year 1881 
our exports of alkali to Germany amounted to 
928,900 cwt., and in 1891 to 143,700 cwt., figures 
which are sufficiently startling and obvious to call 
forno comment. Again, in the eight years from 
1883 to 1891, Germany’s total exports of alkali to 
all countries increased from 351,402 cwt. to 
867,648 cwt., or more than 120 per cent., while 
our exports to all countries in the same period de- 
creased from 6,947,000 cwt. to 6,225,953 cwt., or a 
loss of more than 10 percent. Of course, the total 
bulk of business as shown here is still largely 
in our favour, and the same can be said of 
figures brought up to date, but the statistics have a 
grim significance which we cannot affect to ignore. 

However, in spite of Germany’s progress in the 
field, according to Mr. G. E. Davis, who gave his 
views on the subject a year or two ago before the 
Society of Chemical Industry, it is not Germany but 
the United States which will eventually grind us 
under foot—a prophecy not made at haphazard, as 
the recent establishment of works in America by 
the United Alkali Company serves to indicate. 
Although it is much too soon to begin talking of 
the failure of our coal supply, yet the United 
States will in the future assuredly have a great 
advantage over us. In the industry under notice 
the question of fuel is one of the first moment, as 
is clearly seen by the disappointing financial results 
obtained in England, notwithstanding the in- 
crease of about 60 per cent. which the past 
year or so has seen in the price of caustic 
alkali. Owing to the briskness in trade generally, 
and to the extended use of the mercerising process 
in the Lancashire cotton trade, the demand for 
caustic soda increased to such an extent towards 
the end of 1899 that the manufacturers had great 
difficulty in filling orders. This fact naturally led 
to contracts for last year being placed at a con- 
siderable advance in price, but, as we have just said, 
the corresponding advance in the price of fuel has 
practically annihilated the advantage, and though 
the ordinary shares of the United Alkali Company, 
which stood at 30s. at the commencement of 1899, 
rose in November to 4I., it is notable that the 
figure just named was not long sustained, but fell 
to near 50s., in the vicinity of which they remained 
until the dividend announced in the spring caused a 
further serious fall. 

_ Caustic soda is prepared in England by three dis- 
tinct processes, the oldest being the Leblanc, worked 








by the United Alkali Company. Then there is what 
is known as the ferric oxide process, as employed 
by Messrs. Brunner, Mond, and Co., at Northwich ; 
and thirdly, there is the electrolytic process of the 


‘Castner-Kellner Company, of the Runcorn Works, 


the last being that of most technical interest, as fore- 
shadowing the great developments which electrolysis 
has in store, not only in the alkali branch, but in 
various other chemical industries. The rumours of 
a great chemical combine which were current 
some time ago have not yet taken any definite 
form, though it must be confessed that the large 
corporations have been exceptionally energetic of 
late in making it difficult for outsiders to interfere 
with their interests. The small alkali manufac- 
turers are being absorbed, and the middleman who 
is ina small way of business, buyifig his alkali either 
to use himself or to sell again, is being subjected 
to all sorts of inquisitive questions as to the desti- 
nation of his purchases. The signs and portents 
of the times are certainly all against the middle- 
man continuing in a state of prosperity, though 
this remark would hold equally true with many 
branches of the chemical trade other than that 
of alkali. However, we do not wish to comment 
upon the change that is taking place, preferring 
rather to limit our remarks in this connection to 
a statement of fact. 

In case we may seem to have laid too much 
stress on increased manufacture abroad as the 
cause of the decline in the industry before the 
present spurt took place, we hasten to say that 
the great fall in prices which has been experienced 
since the seventies has, of course, been a con- 
spicuous, and withal disquieting, feature. Caustic 
soda, which had been sold at 15/. per ton, fell to 61., 
a figure at which the barest of profits remained ; 
it ought, however, to be mentioned that the profits 
in the old days were not identical with those of to- 
day, as improved methods of working have been 
introduced which render it possible to sell at a 
figure which at one time would have been out of 
the question. It seems only fair to mention this 

oint to stem any virtuous indignation which might 
a aroused as to supposed exorbitant profits in the 
past. To turn more a the position at 
the present moment, it may mentioned that 
although no new combination of manufacturers has 
been effected, there has been a perfect accord 
among the various makers of caustic soda and 
bleaching powder as to the prices to be charged for 
this year’s contracts, which will serve to maintain 
the products at the top of the rise they have ex- 
—— this year, and the consumer need there- 
ore expect no relief in the immediate future, 
though what the position of affairs may be 
two years hence is a point on which we do not 
care at this juncture to hazard an opinion. 

The future may have its surprises in store, but we 
hardly imagine that they will be in the direction of 
further augmentation in price ; but to say more 
would be to nullify our expressed resolve as to pro- 
phecy. With those buyers who find themselves at 
the present moment in the quandary of having to 
contract at what they consider an exorbitant figure, 
or run the risk of having to face a further rise if 
they only cover a portion of their requirements, our 
sympathies are extended, though, as we hold no 
brief for either side, we hasten to add a word of 
congratulation to the United Alkali Company at 
their improved prospects. The exports of caustic 
soda from this country for the first ten completed 
months of last year showed an advance of 4000 
tons over the previous year; but while this is, 
of course, satisfactory in itself, it does not 
seem that much improvement is likely to be 
maintained this year. 

Ominous reports are current with regard to 
the further limitation of output in chemicals 
in Lancashire and on the Tyne—that district 
which, though at one time so important a 
chemical centre, has, of late years, in the dis- 
mantled works which line the river’s banks, 
become a standing monument of the uncertainty 
which ever attends chemical enterprise. Like 
Marius musing over the ruins of Carthage, we have, 
when gazing on the relics of the chemical industry 
of Tyneside, been unable to avoid a feeling of 

ssimism, though the idea that the sentence 
involved in ‘‘ Delenda est Carthage” is about to be 
pronounced over Lancashire also in the near future 
may be — unwarranted. It must, however, be 
admitted that the last report of the United 


Alkali Company did not prove so rr 
ing as many of the shareholders had con 


read- 
dently 





expected by reason of the predictions made a year 
previous. The company have certainly made a 
good move in acquiring their own salt-producing 
property, as it has put them in a better posi- 
tion to come to terms with the Salt Union, 
and it may be taken for granted that the 
delay in opening up the new brine deposits is 
due to more advantageous terms having been 
arrived at with the Salt Union than has been the 
case in previous years. The electrolytic company 
formed to work the Hargreaves-Bird process for 
the manufacture of soda ash has, we understand, 
just commenced work, and we shall watch the 
development of the concern with much interest. 
There was one remark in the address of the 
chairman at the United Alkali meeting which 
struck us very much, and this was with regard 
to the continual alertness which was neces- 
sary in the chemical manufacture so as to keep 
abreast of the times: the frequent necessity of 
reconstructing plant, the realisation of the fact 
that certain processes are quite obsolete, the sudden 
cessation of demand for chemicals on which great 
outlay has been made, and the continual necessity 
of taking up the manufacture of new articles if 
dividends are to be maintained. These are points 
to which the chairman very rightly drew attention, 
and which we should have liked, had space per- 
mitted, to refer to in greater detail. As it is, we 
commend them earnestly to the disappointed share- 
holders in chemical companies—a class of investors 
who, we fear, will deserve sympathy even more in 
the future than at the present time. 





ELECTRIC TRAMWAYS IN LONDON. 
At last Londoners have got an electric tramwa, 
system. While the citizens.of Liverpool, Bristol, 
and other places of less importance have had the 
advantage of this rapid and easy means of loco- 
motion for a considerable time, the inhabitants 
of the greatest city in the world have had to be 
content with the slow horse tramway and the 
rattling omnibus. Their elected representatives 
have put one obstacle after another in the way of 
those who desired to effect improvements in the 
means of transport, and years have been occupied 
in overcoming their resistance. At last, how- 
ever, it has nearly expended itself, and: there 
is the prospect of electric lines spreading them- 
selves through all the suburban districts. Wed- 
nesday last .saw the formal opening of the system 
of the London United Tramways, Limited, an 
undertaking of such an extent, and with such a 
future, that it may almost be classed as a railway. 
For some years it ran as a horse line, but a few 
weeks ago electric working was commenced on the 
line from Shepherd’s Bush to Kew Bridge, and this 
week a still longer section from Shepherd’s Bush to 
Southall was inaugurated. Shepherd’s Bush, as 
most aye emo is the terminus of the Central 
Electric Railway, familiarly known as the ‘‘ Two- 
wed Tube,” which runs from the Bank, under 

olborn, Oxford-street, and Notting-hill, and 
thus connects the City, and the district to the 
east of it, with the western suburbs. It thus 
forms an admirable starting point for the tramways, 
of which 40 miles are alee authorised by Parlia- 
ment. The longest piece in a straight line is about 
12 miles in length, running due west from Shep- 
herd’s Bush, through Acton, Ealing, Hanwell, 
Southall, and Hayes, to Uxbridge. Seven miles of 
this route were opened on Wednesday. Next comes 
a line of 9 miles in length from Shepherd’s Bush 
and Hammersmith, through Turnham Green, Chis- 
wick, and Hounslow, to Staines-road, part of this, 
as far as Kew Bridge, having been in operation for 
some weeks, and a further portion, up to Houns- 
low, starting last Wednesday. About 1} miles to 
the west of Kew Bridge a line will branch off to 
Twickenham-road and Hampton- 
rk, and will then return on itself 
Park, touching the 


the south alon 
road to Hurst 
by a circuit around Bushe 
river at Hampton-court Bridge and Kingston 
Bridge. Another offset will make a connection 
between Twickenham and Richmond Bridge to 
meet the line from Kew Bridge to Richmond, 
which is before Parliament this session, and has 
already passed the House of Commons, A 
cross - connection from Hanwell to Brentford is 
also authorised. In addition to these 40 miles, 
Parliament is deliberating on 14 additional miles, 
including the Kew extension just referred to, and 
a network in Malden, Coombe, Kingston, Surbiton, 
and Thames Ditton, and joining with the authorised 
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lines at Hampton Court Bridge and Kingston Bridge. 
Extensions amounting to 21 miles are — for 
the future from Southall, running southward through 
Isleworth, Hounslow, and Hamworth, to Kempton 
Park, and then east to Hurst Park, while 3 miles 
are projected from Hammersmith Bridge through 
Barnes to Richmond. The total length will be 80 
miles, and much of it will serve a country which is 
now very indifferently provided with means of com- 
munication. Riding on the cars last Wednesday it 
was very noticeable that there were long stretches, 
which, although so near London, had very few in- 
habitauts, because they had in the past been prac- 
tically inaccessible to the business and the working 
classes. All the district from Chiswick to Twicken- 
ham and Hampton Court is difficult to get at in a 
reasonable time, although it is served by the South- 
Western Railway. The faresare high, and Waterloo 
Station is itself in a most ineonvenient position, so 
that the journey takes quite a large amount out of 
a Saturday afternoon. 

When on April 4 the electric line was opened 
from Shepherd’s Bush to Kew Bridge the East Lon- 
doner suddenly found himself in the possession of a 
route to the banks of the Upper Thames which was 
oe ae better and cheaper than anything 
possible to him before. In about an hour he could 
get from the Bank to Kew Gardens for an outlay 
of fourpence, and so fully did he appreciate the fact 
that on Sunday, Monday, and Tuesday of Easter 
week the cars conveyed 385,000 passengers, while 
on Whit-Sunday, Monday, and Tuesday the number 
was 443,000, Monday being credited with 210,657. 
In three months between 8 and 9 million pas- 
sengers have been carried on 74 miles of line, and 
it is anticipated that when 50 miles are in operation 
the annual passengers will exceed 160 millions. 
These will be carried: at about a halfpenny per 
mile, while workmen will ride at half this rate 
morning and evening. This will not be at the slow 
rate of the horse tram. On Wednesday, when there 
was naturally considerable obstruction from the 
crowd of sightseers, a journey of 14 miles was made 
at an average speed of 11 miles an hour, which is 
nearly the rate of the underground lines. 

To provide power for this extensive system, a 
plant has been erected in High-street, Chiswick, 
from which the whole undertaking will be worked. 
It is impossible to speak in terms of too warm 
admiration of the way in which the station has been 
built and equipped. At the first glance it pro- 
claims itself as the work of men who. had infinite 
faith in their enterprise, and who would not admit 
it was in the least degree experimental or tentative. 
Space is left for additional boilers and engines as 
new lines are laid, but in all other respects, every- 
thing is finished and complete. The outside of 
the building is of pleasing architecture, and sug- 
gests the purpose for which it is intended. it 
has an air of solidity and roominess, which is 
more suitable than any ornamentation, while the 
interior is flooded with light, and is as bright as 
white enamelled bricks and tesselated pavement 
can make it. There are no lines of dripping steam 
and exhaust pipes to sully the purity of the whole. 
What pipes there are, rise vertically through the 
floor, and then turn with a wide bend to the 
engines, the whole pipe being enclosed in Russian 
iron casings and brass bands. It is worth while 
for anyone interested in power stations to make a 
pilgrimage to Chiswick to see how completely all 
the unpleasant features, sometimes found in connec- 
tion with machinery, can be eliminated. 

The power-house is 154 ft. long by 106 ft. deep, 
and is divided internally into engine and boiler 
rooms. We regret to say that the former is almost 
entirely filled with American machinery. All 
the main engines are by Messrs. E. P. Allis and 
Co., of Milwaukee, and the electric generators by 
the British Thomson-Houvston Company. The 
rotary converters are by the Westinghouse Com- 
pany. There are two vertical cross-compound in- 
verted condensing engines, with Corliss valves, each 
driving two 250-kilowatt compound-wound con- 
tinuous-current generators. The steam cylinders 
are 22 in. and 44 in. in diameter by 42 in. stroke. 
There is also a similar engine driving a 500-kilo- 
watt three-phase generator, and two 1000-kilowatt 
sets are to be installed later. These latter will 
run at 94 revolutions, and generate current of 5000 
volts with a periodicity of 25 cycles persecond. The 
three-phase current will be used for the outlying 
portions of the system, and will be converted to 
560 volts by transformers and 250-kilowatt rotary 
converters in substations. 


Each rotary converter has directly coupled to its 
shaft a 15-kilowatt booster. These boosters are 
run as separately-excited generators, and arrange- 
ments are made to connect the fields in circuit 
with any one or more of the main feeders, whilst 
the armatures are connected in series with the 
return feeders, the further end of the feeder being 
connected to a distant point in the track. Each 
booster is provided with a field rheostat: connected 
in shunt across the field. A small induction motor 
is provided for starting the converter. The trans- 
formers are of the oil type, having a full load rating 
of 100 kilowatt, with a secondary voltage of 330 
volts and a frequency of 25 cycles per second. The 
impressed voltage on the high tension side is 5000 
volts, and the corresponding secondary voltage may 
be either 310, 330 or 350 volts, three leads being 
brought out to a terminal block fixed on the trans- 
former, and having a switch for connecting to any 
of the terminals. The transformers are grouped in 
sets of three, and are connected on the Delta 
system, one being spare. 

There is also a rotary converter in the engine- 
room ; it can be worked in several ways, according 
to the demand. Two 75-kilowatt lighting sets, with 
Belliss engines, provide current for the works. 
There are also two 15-kilowatt negative boosters 
for use in connection with the rail return. These 
boosters are motor driven and run at a speed of 
about 1000 revolutions per minute. The generator 
is designed and constructed as a series machine for 
proportional excitation, and, with a current of 300 
amperes, the potential difference across the arma- 
ture is 50 volts. The fields of the boosters are con- 
nected in circuit with the outgoing feeders, and the 
armatures to the track return and the negative bus- 
bar, so that the amount of boosting is proportional 
to the amount of the outgoing current. For further 
regulation a shunt-regulating rheostat is provided. 

In the boiler-room, which is almost as light and 
bright as the engine-room, there are ten Babcock 
and Wilcox boilers, each capable of evaporating 
11,000 lb. of water per hour at a pressure of 150 1b. 
per square inch. Over them is a large coal-bin, 
into which the fuel is delivered by aconveyor. For 
each boiler there is a shoot which delivers the coal 
in weighed quantities into a box from which there 
depends a long pipe leading to the receiver of the 
Vicars automatic stoker. This box runs on hori- 
zontal guides, and when loaded can be shifted side- 
ways to distribute the fuel evenly in the receiver. 
An account is kept of the quantities of coal fed to 
each stoker all the time. The boiler flues all turn 
upwards into a main flue built rightabove the boilers, 
and entering the chimney at a considerable height 
above the ground. In the main flue is the econo- 
miser of 360 tubes. The feed water is obtained from 
three 6-in. wells driven 30 ft. into the gravel, and 
capable of yielding 3600 gallons an hour. The 
water is first softened by lime, and consequently 
there should be very little deposit in the boiler. 
The exhaust steam is condensed, and the condens- 
ing water is cooled in twin towers, covering a 
ground space of 40 ft. by 15 ft., and being 38 ft. 
high. Air is driven through them by propellers 
worked by electric motors. All the steam, exhaust, 
and water pipes, together with the hotwell, feed 
pumps, feed-water filters and feed-water heater, 
are situated in the basement under the engine- 
room. 

The chimney shaft is of unusual design. The 
ground is blue clay at a depth of 28 ft., overlaid 
with sand and ballast full of water. As this pre- 
sented difficulties in regard to the usual methods of 
sinking, a rectangular wooden caisson with a cast- 
iron cutting-edge was prepared, and this was loaded 
with concrete, and gradually sunk by digging away 
in the inside of it. When the blue clay was reached 
concrete was laid all over it, and the hollow walls 
of the caisson were filled with the same material. 
Upon them was built a square brick base, reaching 
to about the eaves of the engine-house, and to this 
was secured a steel smokestack having a total 
height from ground level of 260 ft., with a diameter 
at the top, inside the firebrick lining, of 10 ft. The 
steel tube is attached to a cast-iron baseplate 
bolted to the brickwork by steel bolts passing down 
to the surface of the concrete foundation. 

We have not attempted to do more than cata- 
logue the salient features of this plant, which is, 
however, worthy of a more detailed description. 
The London United Tramways Company, and their 
engineer, Mr. Clifton Robinson, are to be con- 





a. on having laid down a plant which will 
visited and admired by many of the leaders of 








the tramway movement. Their undertaking has 
already involved the spending of more than a 
million sterling, and they have not jeopardised its 
success by parsimony in any of the details. The 
initial expenses in a matter of this kind are so 
great, owing to the demands of local authorities 
in the way of widening and the like, that suc- 
cess can only be attained by carrying a large 
traffic, and this point has been kept in view 
all through. The cars are of great size, seat- 
ing 69 passengers each, and there is ample 
power to deal with any crowds that holidays 
and Sundays may bring to the system. A large 
seasonal trade is to be expected in the summer, 
and it will require a perfect organisation to deal 
with this successfully. An afternoon spent in 
the power-house produces the conviction that every 
difficulty has been anticipated, and that a new 
outlet has been opened to Londoners, in which 
they may seek fresh air, and make acquaintance 
with many beautiful spots which have always been 
near to them, but which have only been accessible 
to those with money and leisure. 





THE UNITED STATES TRANSPORT 
SERVICE. 

In the United States the transport service, 
singular as it may seem, is under the control of 
the Army and is organised as a special branch of 
the quartermaster’s department. As in an early 
issue we shall publish an illustrated account of one 
of the vessels of the service, it will be interesting 
to give a preliminary notice of the personnel. There 
are two home ports or headquarters for the service ; 
one at New York for the Atlantic traffic, and one at 
San Francisco for the Pacific traffic. Each home port 
has the full equipment of officers and employés, 
and is provided with proper terminal facilities, in- 
cluding wharfage for ships and storage for freights. 
The organisation of the service is as follows, the per- 
sonnel being duplicated at the two home ports: 

1. General superintendent. 

2. Assistant to general superintendent. 

3. Medical superintendent. 

4, Transport quartermasters and transport com- 
missaries. 

5. Transport surgeons. 

6. Marine superintendent. 

7. Assistant to marine superintendent. 

8. Superintending engineer. 

9. Assistant to superintending engineer. 

10. Port steward. 

11. Chief stevedore. 

12, Army transport agents at over-sea ports. 

The general superintendent, the assistant to the 
general superintendent, the medical superintendent, 
the transport quartermasters, the transport com- 
missaries, and the transport surgeons, are Army 
officers designated for this duty by the Secretary of 
War. The other officers of the service are civilians, 
who are appointed by the quartermaster general 
at the recommendation of the general superinten- 
dent. 

General Duties of Officers: General Superintendent. 
—The general superintendent is responsible for the 
entire administration of the service at his port. 

Assistant to the General Superintendent.—The 
assistant to the general superintendent is imme- 
diately associated with the general superintendent, 
and in case the latter is absent, he performs the 
duties of the general superintendent. 

Medical Superintendent.—He is an officer of the 
medical department of the Army, stationed with the 
general superintendent, and acting as his assistant 
and professional adviser in all matters pertaining to 
the sanitation and hygiene of the transports, and to 
the hospital and medical accommodation and ser- 
vice on board. He is required to make personal 
and minute inspection of each transport on arrival 
and prior to departure, and submits to the general 
superintendent such recommendations relative to 
sanitation and hospital equipment as he may deem 
proper. He is required to make himself familiar 
with all quarantine laws and facilities that may 
exist at home and over-sea ports, and he is respon- 
sible for the competency and satisfactory service 
of the transport surgeons and all other employés 
of the medical department of the transport service. 

Transport Quartermasters and Commissaries.—To 
each transport there is assigned a transport quarter- 
master who is an officer of the quartermaster’s de- 
partment, and is appointed by the Secretary of 
War. He is the representative on board ship of 
the general superintendent, and all orders for the 
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ship are given to and through him. He is in 
general charge of the ship and its business, and is 
responsible for the proper care and disposition of the 
passengers and freight until delivery at destination, 
leaving, however, the master and chief engineer 
of the ship to exercise full control and authority 
over all matters within their technical purview, and 
for which they are professionally responsible, as 
the immediate heads of the deck and engine de- 
partments. 

Transport Surgeons.—To each transport there is 
assigned a transport surgeon, who is under the 
direction of the medical superintendent and the 
transport quartermaster of the ship. He is the 
medical officer of the ship, and is responsible for 
the proper hospital equipment and supplies of the 
vessel and for the care and treatment of the sick 
and injured. 

Marine Superintendent.—The marine superinten- 
dent is responsible for the care of the ships in port 
and at sea. Under the direction of the general 
superintendent he has personal charge of all the 
transports at the home port and supervises and 
directs their movements, docking, loading, and 
general repairs, and is responsible for their care 
and maintenance in a condition of complete efii- 
ciency at all times and in all respects, other than 
in matters pertaining to the superintending engineer. 
The marine superintendent selects and employs the 
port steward, the chief stevedore, and all the deck 
department employés, and is responsible for their 
discipline and efficiency. He is required to inspect 
every transport on arrival and prior to departure, 
and will recommend to the superintending engi- 
neer such interior repairs or alterations or improve- 
ments as he may consider necessary or advisable to 
the interest of the service. 

Assistant to Marine Superintendent.—To assist 
in the work of the marine superintendent and to 
exercise the duties of the office during the absence 
of the marine superintendent. 

Superintending Engineer.—Under the direction 
of the general superintendent, he is responsible 
for the care and maintenance in a condition of 
complete efticiency of all the steam and mecha- 
nical appliances in the transports, and he is re- 
sponsible for all the repairs, alterations, and im- 
provements in hull and machinery that may be 
authorised. He is required to make a personal 
inspection of the machinery and mechanical appli- 
ances on board on arrival, and again prior to the 
departure of each transport, and recommends to 
the general superintendent such repairs, renewals, 
and modifications as he may deem necessary. He 
selects and employs all the employés of the engine 
department, and is responsible for their discipline 
and efficiency. 

Assistant to the Superintending Engineer.—To 
assist in the work of the superintending engineer, 
and to exercise the duties of the office in the 
absence of the superintending engineer. 

Port Steward.—The port steward is in imme- 
diate charge of the stewards’ supplies. 

Chief Stevedore.—The chief stevedore is under 
the direction of the marine superintendent, and is 
responsible for the loading and discharge of the 
transports at the home port. He is also respon- 
sible for the storage and care of freight delivered 
at the wharf for shipment, and is also responsible 
for the security of the wharf and property. 

Transport Agents.—At each over-sea port of call 
there is stationed a transport agent. These agents 
are required to make themselves familiar with all 
the harbour facilities, and with the port and 
quarantine regulations. They are required to make 
all necessary arrangements for mooring, lighter- 
ing, loading, and discharging transports, and under 
the immediate direction of the transport quarter- 
master, will supervise all necessary operations in 
connection therewith. 

Masters of Transports.—The master of a trans- 
port is a civilian appointed upon recommendation 
of the marine superintendent. He has full:control 
of the navigation of the ship, and is responsible for 
the discipline and efficiency of the crew. He re- 
ceives his orders through the transport quarter- 
master (or ‘‘ quartermaster captain,” as this 
officer is usually called), and is subject to the 
latter in everything that relates to the ship, except 
the actual navigation of the vessel. 

_ Chief Engineers of Transports.—These officers are 
civifans appointed upon the recommendation of 
the superintendent engineer. According to trans- 
port regulations these officers are responsiblesto the 
master for the engine department. In actual prac- 





tice, however, the chief engineers usually ignore 
the master, and consider aeoniaioes responsible 
only to the transport quartermaster. 

Chief Steward.—The duties of the chief steward 
are practically identical with those of a chief 
steward on a passenger ship. He is responsible 
only to the transport quartermaster. 

The transport quartermaster is what might be 
called the resident (the reason for the use of this 
word appears later) captain of the ship. He may 
be a regular Army officer who has never before 
seen a ship, or more probably he is some bank 
clerk or, perhaps, some ward politician who has had 
sufficient political influence to get an appointment 
in the volunteer army, and then used this same 
influence to get the appointment to a transport as 
‘transport quartermaster,” and as such he is in 
command of the vessel to which he is assigned. He 
is charged with the preparation of all the ship’s 
papers, and makes all arrangements for shipping 
the crew, &c. In other words, he exercises all the 
functions of ‘‘ captain,” except that he is not held 
responsible for the navigation of the ship. 

When troops are embarked, the transport quarter- 
master, for the time being, is deposed, and the 
commanding officer of the troops, no matter what 
his rank, becomes the commanding officer of the 
ship. The transport regulations have many para- 
graphs admonishing the commanding officer of 
troops, the transport quartermaster, and the master 
to live in harmony and co-operate with each other ; 
but can harmony be expected with such an arrange- 
ment as this? Harmony does not always exist, 
and if current newspaper reports are to be believed, 
it seldom does exist. 





PREVENTION OF CORRUPTION. 

In completion of the work begun by his great 
predecessor, the Lord Chief Justice has introduced 
in the House of Lords ‘‘ A Bill intituled ‘An Act 
to Check Corruption.’” The object of the Bill, as 
stated in the memorandum, is to check, by making 
them criminal, a large number of inequitable and 
illegal secret payments, all of which are dishonest, 
and which tend to shake confidence between man 
and man, and to discourage honest trade and enter- 
prise. The new Bill is, if anything, more drastic 
than that which was introduced by Lord Russell of 
Killowen. Clauses1 and 2 make offences the gift, 
offer, receipt, and solicitation of any corrupt pay- 
ments. It is important to observe that under 
these sections those who corruptly give any valu- 
able consideration to any agent, as well as the 
agents who corruptly receive such valuable con- 
sideration, are guilty of a misdemeanour punish- 
able by fine or imprisonment. By clauses 3 and 4 
all valuable considerations given or offered to any 
agent by, or on behalf of, any person having business 
relations with the principal, not being bond fide given 
or offered to the agent for or on behalf of his princi- 

al, but under such circumstances that the samecould 
recovered by the principal from the agent on the 
ground of the fiduciary character of the agent, shall 
be deemed to have been corruptly given or offered, 
and every valuable consideration in like manner 
received by an agent shall be deemed to have been 
corruptly received or solicited. On the ground 
that bribes to the parent, husband, wife, or child, 
are often as fruitful a source of corruption as a 
bribe to the man himself, bribes of this character 
are made illegal by sections 5 and 6 of the Act. 

It is anticipated that the foregoing sections will 
cover the great majority of cases which involve pay- 
ment of secret commissions. The offer of bribes to 
domestic servants by tradespeople, the receipt of a 
commission by a coachman from a horse dealer, or 
the payment of commission to a clerk for orders 
procured by him, will all come under this category. 
It is not to be supposed, however, that secret com- 
missions are for the first time made illegal by this 
Bill.. It has long been held that commission re- 
ceived by an agent or a trustee of a purchaser from 
a vendor, without the knowledge of his principal, is 
a bribe; it is a profit which the principal has a 
right to extract from the agent whenever it comes 
to his knowledge [Phosphate Sewage Company v. 
Hartmont, 5 Ch. D., 394]. Moreover, under 
existing law, an agent for sale who takes an 
interest in a purchase negotiated by himself, is 
bound to disclose to his principal the exact nature 
of his interest ; and it is not enough merely to 
disclose that he has an interest, or to make 
statements such as would put the principal on 








inquiry [Dunne v. English, L.R., 18 Eq., 524). 





lt is important to notice that nothing in the Bill 
is intended to affect any causes of action or right 
in equity which may arise from any corrupt pay- 
ment (see clause 22). ; 

There are other portions of the Bill, however, 
which introduce somewhat novel principles of law. 
For instance, it is proposed (by clause 7) to place 
some check upon the giving of corrupt advice. 
Thus, suppose A give advice to B to do something 
which will benefit C, A having received, or being 
about to receive, a secret commission or other 

ift from C to induce him to. give this advice. 
The advice may be good or bad, but it is not 
independent, and it is important that B should 
know that it is not independent and given for his 
benefit solely. When payments are made under 
such circumstances the gift or receipt thereof 
shall be a misdemeanour. It must, however, 
be proved that the advice in question was 
influenced by the valuable consideration. It 
is also provided (by clause 9) that if any person 
shall give advice to another person with intent to 
procure, without the knowledge of the person re- 
ceiving the advice, some gain or benefit for himself, 
the person giving such advice as aforesaid shall be 
guilty of a misdemeanour. We have grave doubts 
whether a provision of this wide nature will become 
law in its present form. How many persons. in 
giving advice to others are wholly free from some 
faint tinge of bias? It is to be observed, moreover, 
that it will not be necessary to prove that some 
benefit was actually received—an intent on the 
part of the adviser to seek some benefit for himself 
is all that need be established. 

The giving of a false invoice, or receipt, to an 
agent, who is purchasing goods on behalf of his 
principal, has often been a favourable means of con- 
cealing the fact that a secret commission has been 
paid to the agent. For. instance, suppose a mer- 
chant purchase 100 tons of steel through an 
agent. The agent receives a quotation and makes 
the purchase at a certain price, well knowing 
that the vendor will receipt the bill, although the 
sum actually paid over by the agent is less by a 
substantial amount than that which the unfortunate 
principal has been compelled to disburse. Such 
transactions are made illegal by clause 11, which 
provides that if a person shall give to any agent any 
receipt, account, or other document in respect of 
which the principal is interested, which (a) shall 
contain any statement which is to the knowledge 
of the said person false or erroneous, or defective 
in any important particular; or is in any way cal- 
culated and intended to mislead the principal ; or 
(b) shall, otherwise than by mistake or inadvertence, 
omit to state explicitly and fully the fact of any 
discount, rebate, &c., be shall be guilty of a mis- 
demeanour. 

It sometimes happens that those who are found 
guilty of offences punishable only by fine, evade 

unishment altogether when their fines are paid 
or them by a society or trades union. This 
is obviated in the case of persons guilty of offences 
under the new measure, for the magistrates are 
empowered to imprison, with or without hard labour, 
or inflict a fine not exceeding 5001. in all cases. In 
addition, the party in default may be ordered to 
pay compensation to the employer or other person 
who had suffered at his hands (clause1l4), With 
a view, however, to ameliorating the condition of 
those who may be found guilty: on a first charge, 
the Court is empowered to postpone judgment 
after conviction, and to release the defendant on 
his recognisances. 

The words ‘‘agent” and ‘‘ principal,” as used 
in the Bill, seem to include every conceivable body, 
or person who could come under either category. 
Thus, agent includes a servant under the Crown 
or Department of State, while the Crown itself 
may be a principal within the meaning of the 
Bill. The words ‘‘valuable consideration” have 
also a sufficiently comprehensive meaning. They 
include any money, gift, loan, office, place, em- 
ployment, fee, reward, benefit, or advantage what- 
soever, and any forbearance to demand any 
money or money’s worth or valuable thing. 
The acceptance of any of the said things shall be 
deemed the receipt of a valuable consideration. 
“Vales” and “legitimate gratuities” are, how- 
ever, expressly excepted. Meat or drink, or 
accommodation, reasonably and bond fide given by 
way of hospitality only, are also excepted, so that 
the champagne lunch will flourish as of yore. 

Even if the new measure meets with partial 
success in the House of Lords, and should ultimately 
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be made law in a much expurgated form, we antici- 
cree that great benefits will result from its ae 

en placed upon the statute book. No doubt it wi 
take some time to disseminate a knowledge of its 
rigorous provisions ; but the fact that to accept a 
secret commission is made unlawful by statute 
must necessarily have a decided effect in checking a 
practice which is an undoubted evil, but which is 
often indulged innocently by those who are gene- 
rally known as honest and upright men. 





THE COAL TRUST. 

Tue days of big combinations in America are 
not yet passed, nor apparently has Mr. Pierpoint 
Morgan any intention of resting. Before Sep- 
tember 1, we are told, ‘‘ all the bituminous coal 
companies in the United States will be merged into 
one organisation, similar to the great Steel Trust.” 
It is added, somewhat superfluously, that the 
capitalisation of the new combination will be enor- 
mous. Emphasis is laid on the fact that it is the 
bituminous companies which are now being brought 
into line, the anthracite producers being already 
in agreement, thanks largely to the genius of Mr. 
Morgan, who is said to have planned the present 
stroke of business (which rounds off, as it were, the 
coal situation) three yearsago. We have learned not 
to take the New York correspondent too literally, 
and it might be not inadvisable to preserve an open 
mind as to the coal trust until some definite 
announcement is made. There will be a reorgani- 
sation of capital, as a matter of course, if the 
scheme be actually brought about, and the pro- 
spectus will be found in due course sprawling 
all over the American newspapers. Then will 
be the time for conviction. at efforts have 
been made before this to secure control of the 
bituminous coal output we know—we have made 
reference to it in these pages on more than one 
occasion. But the project is such an ambitious 
one: production is so widely scattered, and the 
difficulties of reconciling conflicting and widely- 
removed interests are so great, that we fail to see 
how anything like a complete control can be 
effected. It is true that the Steel Trust, which 
started with 60 per cent. of the country’s output, 
has now secured about 80 per cent. But the coal 
conditions are not quite identical. The prin- 
cipal steel works are located within a rela- 
tively narrow area, and their organisation was 
very excellent and efficient before the big 
trust was formed, all the component parts being 
already combinations ‘of considerable magnitude. 
But there are thousands of big coal mines, and, as 
we have said, they are widely scattered. It will be 
possible, no doubt, to make a good show at the 
start—that is, to acquire sufficient mines to give 
the coal trust some power in the fixing of prices ; 
which power can be extended gradually by further 
purchases, and by judicious ‘‘ squeezing” if neces- 
sary, and the still independent mines will give in- 
direct support as, in iron, copper, lead, &., by 
not producing too much ; so that the main objects 
of the combine may be effected on avery partial 
basis. But the merging of all the bituminous coal 
companies in the United States into one organi- 
sation is a trifle beyond us to credit. —- 
the project is not so ambitious as that, and will 
be limited to the dimensions discussed below. 
As it happens, the report of the official statistician 
showing last year’s production has just been 
issued, and a few figures from that will bear 
out what we have said. The quantity of coal 
obtained was 267,542,444 ‘‘short” tons, an in- 
crease over 1899 of 13,802,452 tons, equal to rather 
more than 5 per cent. Of the total, 57,107,660 
tons were anthracite, which leaves 210,434,784 tons 
of bituminous coal mined. Pennsylvania produced 
79,616,346 tons of the latter variety; Lllinois, 
25,153,929 tons ; West Virginia, 21,980,430 tons ; 
Ohio, 19,105,408 tons; Alabama, 8,393,385 tons ; 
Indiana, 6,449,645 tons; Iowa, 5,237,634 tons ; 
Colorado, 5,232,843 tons; Kentucky, 5,181,917 
tons ; Kansas, 4,453,107 tons ; Maryland, 
4,024,686 tons; Wyoming, 4,014,602 tons; 
Tennessee, 3,731,617 tons; Missouri, 3,269,491 
tons; Washington, 2,474,095 tons; Virginia, 
2,137,007 tons ; and eleven others ranging from 
2,000,000 tons downwards. We have given these 
details to show how extensively coal is distributed 
in America. And production is growing. Mary- 
land, Oregon, and Idaho were the only States 
whose product in 1900 was less than that of 


Pennsylvania’s bituminous output increased last 
year by 5,500,000 short tons. West Virginia 
showed the next largest increase in tonnage, ex- 
ceeding 20,000,000 tons for the first time. Folléw- 
ing this was an increase of 2,605,138 short tons in 
Ohio. Alabama gained 800,000 tons, or 11 per 
cent. The most notable comparative gains were 
made in Arkansas, the Indian Territory, Michigan, 
and Utah; Kansas increased her production 
600,000 tons, or 16 per cent., and Kentucky 575,000 
tons, or 12 per cent. 

The movement which the Transatlantic reporter 
has so magnified will most probably be confined to 
Western Pennsylvania, West Virginia, and Mary- 
land, and will represent the consummation of the 
Pennsylvania Rai ’s efforts (which have been 
in progress for three years past) to acquire control 
of the various transportation systems serving these 
districts. For the three States, last year’s output 
of bituminous coal was rather in excess of 105,000, 
tons, and it is to be observed that a considerable 
proportion of the fuel required by the manufacturers 
of the North Atlantic and Middle States, of the 
country directly east of the Mississippi, and of New 
England, is furnished by this field. The Statist 
asserts that ‘‘ fully 75 per cent. of the industries of 
the United States depend upon this region for their 
fuel,” but that seems an exaggerated estimate ; and 
to state further that ‘‘ the only extensive areas thus 
far developed outside of it are those of Alabama, 
Tennessee, and Kentucky,” is to ignore Illinois, 
which ranks second among the producing States, as 
well as Ohio, Indiana, Colorado, Iowa, and Kansas. 
However, there is no doubt that the Pennsylvania 
and West Virginia deposits are favourably located 
for the leading manufacturing industries of the 
country ; and, therefore, a control of their output 
will be of more significance, perhaps, than their 

roportion of the grand aggregate might seem at 
rst sight to warrant. But we have yet to learn 
that all this 105,000,000 tons will be under control, 
and, if it will, that it must of necessity prove a 
— thing for manufacturing interests when the 
ennsylvania Railroad is in a position to com- 
mand its own terms for carriage. During the 
last three years this company has been buying 
up other lines with the main object of secur- 
ing the chief transportation systems reaching 
the coal-beds, and now it owns all the outlets to 
the north, east, and south. First it got hold of 
the Norfolk and Western; then it obtained the 
Chesapeake and Ohio, and recently the acquisition 
of the Baltimore and Ohio was announced. ‘‘ Prac- 
tically all the tonnage of the West Virginia field,” 
we are told, ‘‘is transported to the eastern seaboard 
by these railroads. The Baltimore and Ohio trans- 
rts the bulk of the Maryland coal from the 
e’s Creek and Cumberland fields, reaching 
also the Pittsburg coal district. The Pennsylvania 
itself has for a number of years hauled fully 75 per 
cent. of the Western Pennsylvania tonnage. Really, 
the only routes which it does not control are by way 
of the Ohio River to Pittsburg and railroads between 
Western Pennsylvania and the Great Lakes.” The 
Norfolk and Western carries most of the Poca- 
hontas coal ; and the Chesapeake_and Ohio taps the 
New River district of West Virginia. It will be seen 
that the Pennsylvania Railroad is a power in rela- 
tion to the marketing of a considerable deal of coal ; 
and the presumption is that the capitalists intend 
to use it in compelling coalowning interests which 
are not already their own to join a combination. 
We should like to know where the consumer comes 
in. 





NOTES. 

Tue WorKMEN’s ComMPENsATION Act, 1897. 

WHEN is a ship nota ship? Answer: When it 
is ina dry dock! Such is the extraordinary result 
of the case of Rainer v. Jobson and Co., which was 
heard in the House of Lords on June 24. It 
appears in January of last year a labourer, who 
was in the employment of Messrs. Jobson and Co., 
at their works at West west having been 
injured in the course of his work, sought compen- 
sation under the Act. In January, 1900, the 
respondents, not — themselves the ——— 
of a dry dock, hi a dock from the North- 
Eastern Railway Company, which was situated 
at a distance of about 800 yards from their works. 
In this they placed a damaged steamship for 
the pu of effecting certain repairs. ile 
the applicant was assisting at the work, he was 


gangway he slipped and fell, sustaining such injuries 
that he died a few days later. It was decided by 
Judge Meynell that in these circumstances, and upon 
the authority of Flowers v. Chambers (15 T. L. R., 
352), the deceased at the time of the accident was 
not employed on, in, or about a factory within the 
meaning of the Act, and his decision was upheld 
by the Court of Appeal. The House of Lords have 
now reversed this decision, and have held that as 
the accident happened in the dock, which was un- 
doubtedly a factory, the widow was entitled to 
compensation. The Lord Chancellor said: ‘‘I 
have not been able to follow the train of reasoning 
of the respondents’ counsel that because the 
wooden structure inside that dock is a ship, it 
ought, as if it were on the sea, to be treated 
as a separate entity. Why that is to convey 
to the dock in which it is placed the immu- 
nity which the ship itself possessed while sail- 


000|ing on the high seas, I am unable to under- 


stand. The dry dock was not the sea, which forms 
no part of that subject-matter to which artificial 
unity is attached by the statute. The dry dock is 
the ordinary piece of machinery of which the re- 
spondents were in occupation or had the use.” The 
award was accordingly set aside, and the applicant 
was held entitled to compensation. It is a remark- 
able fact that, in all the cases which have reached 
the House connected with this Act, the Court of 
Appeal has been reversed, and the benefit of the 
doubt has been given to the workman. It is thus 
that the spirit of the law is enforced, although, 
owing to bad draughtsmanship, the letter of the 
Act of 1897 is by no means easy to interpret. 


TINPLATES. 


Reports from the manufacturing districts tell of 
some improvement in the state of the tinplate 
trade. To be sure, the output is not on a very 
large scale, but it is being disposed of more freely, 
and stocks are not increasing to any appreciable 
extent. So satisfied are the makers with existing 
conditions that it is proposed to increase produc- 
tion in all directions—a step not to be taken with 
undue haste, we would observe, because previous 
experience has shown it not to have been in all 
instances justified. It does not appear that there 
is any real revival in the demand for Welsh tin- 

lates, but merely that the demand is about on a 
evel with the restricted output, and to set more 
machinery at work without the assurance of 
considerably increased purchases would be merely 
to court a return of that depression from which 
the industry has suffered all too frequently in 
recent years. Exports during the past half-year 
were 125,253 tons, of the value of 1,721,7751., as 
compared with 146,425 tons, worth 2,104,586l., for 
the same period of 1900, and 116,072 tons, worth 
1,329,1491. in 1899. There is nothing very en- 
couraging in the current year’s figures, albeit the 
showing is an improvement on two years ago; and 
the search for markets to compensate for the loss 
of America goes on but slowly. To the United 
States in the six months 24,253 tons were sent, in 
comparison with 28,947 tons last year, and 26,503 
tons in 1899 ; and it is only a matter of time when 
even this remnant of a once great trade will be lost 
tous. The campaign in favour of removing the clause 
granting 99 per cent. rebate on imported plates 
sent abroad again packed with American produce is 
being prosecuted with vigour; and although the 
consumer benefits by the existence of this clause, 
it is a serious obstacle to the designs of the 
American Tinplate Company, and Congress has not 
hitherto shown any conspicuous consideration, but 
rather the reverse, for the mere consumer at the 
expense of the trust. It is estimated that the 
rebate is paid on about 1,500,000 boxes, which 
represents the output of something like fifty Welsh 
mills ; and if the trust has its way, be it soon or 
be it late, these mills will have to look elsewhere 
for their business, or else follow the example of so 
many of their compeers and shut down indefi- 
nitely. As other markets have been exploited to 
the full already, the prospect of fifty mills deprived 
of their one outlet will not be pleasant, always 
assuming that Congress meets the wishes of the 
domestic producers. It has already been shown in 
these columns how the American Tinplate Com- 
pany has benefited by the high rates of import 
uty. Figures furnished to the Board of Trade by 
the United States Bureau of Statistics give a clear 
idea of the increase in the home production and 
the decrease in the imports since the McKinley 
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put was 18,303 tons ; and in 1899 it reached 360,875 
tons. Asa result of the trust’s policy of restrain- 
ing manufacturing activity when conditions are not 
altogether propitious, last year saw a decrease to 
302,655 tons. On the other side, we find that 
while imports in 1890 were 329,435 tons, of the 
value of 23,670,158 dols., by 1899 they had fallen 
to 58,915 tons, value 3,738,567 dols. For 1900 the 
total was 60,318 tons, worth 4,617,813 dols. ; but 
the figures for the six months now ended destroy 
the hope that things had reached: their worst and 
were on the mend again. 


THE CoNDITION OF THE SHIPBUILDING TRADE. 

Continued activity characterises the shipbuilding 
trade, the recent slight reduction in prices of metal, 
&c., having encouraged the placing of orders for 
several important ships which had been long de- 
ferred ; and thus the number of merchant vessels now 
in course of construction is 441, with an aggregate 
gross tonnage of 1,300,179 tons. This is only 3000 
tons less than in April, although in the interval 
vessels of 398,585 tons have been launched. The 
highest total of work on hand was in December, 
1898, and the decrease since then is 101,000 tons, 
or about 7 per cent. which is not by any means a 
serious fall. The future is altogether dependent 
upon the continued decrease in the cost of ships. 
The large ship is still in favour, and now fourteen 
are being constructed of over 10,000 tons, while 
there are two between 9000 and 9999 tons. There 
is a sailing ship now in course of construction of 
between 2000 and 3000 tons; but two others 
exhaust the list if we exclude small craft, so 
that here we have no evidence of any return to 
opularity of the sailer. As to our foreign clients, 
Holland continues to occupy a very high place 
with 50,770 tons. Austria-Hungary is down for 
35,820 tons, Germany for nine vessels of 31,064 
tons, Denmark for 15,065 tons, Russia for 14,330 
tons, and France for four vessels of 8759 tons. 
Lloyd’s Register further records the amount of 
work in the respective districts, and one finds 
that the Clyde ports have not improved upon their 
position of three months ago, as have Middlesbrough 
and Sunderland ; but the changes, except in the 
case of Glasgow, are not great. In the premier 
shipbuilding centre the total is now eighty-five 
vessels of 244,665 tons, as compared with 270,914 
tons three months ago: but a year ago the 
work was rather less than now. In Greenock, 
on the other hand, the total is 162,255 tons—the 
measurement of fifty-four vessels— about the 
average for the past eighteen months. Belfast still 
holds its unique position, for although there are 
only, twenty-one vessels on hand, they total 190,071 
tons ; and although 194,144 tons has been recorded 
once during the past two years, the state of affairs 
now is eminently satisfactory. There is a distinct 
improvement in merchant work in the Barrow 
district. On the North-East Coast ports the 
conditions are about an average —the Tyne 
has eighty-three vessels of 265,806 tons, Sun- 
derland fifty vessels vf 178,589 tons, the Tees 
thirty vessels of 112,275 tons, and Hartlepool 
twenty-four vessels of 91,230 tons. As regards 
the amount of warship work on hand in private 
yards, it has steadily been decreasing. At the 
beginning of the year the total displacement ton- 
nage was 260,505 tons: now it is only 230,885 
tons, the difference’ being due entirely to fewer 
foreign ships being built. 


Tar Execrrotysis or Fusep Satrs. 

Ordinary experiments leave the question rather 
doubtful in how far, or under which circumstances, 
Faraday’s law, which holds for solutions, can be 
applied to fused salts. The problem has been 
made the subject of a special study by Professor 
Richard Lorenz, of Ziirich, and his pupils, and the 
results are of considerable interest, since pyro- 
electrolysis is regarded with favour by many electro- 
chemists. Various kinds of cells are employed 
for experimental purposes. The V-shaped tubes 
of glass or porcelain are placed in baths which may 
be heated to high temperatures. Such baths of oil, 
or of melted salts, will keep a fairly constant tem- 
perature when heated by a Bunsen burner. 
Fletcher furnaces are more suitable, and very con- 
stant temperatures can be produced in the electric 
furnaces of Lorenz, Helbig, and Pliiss. These are 
carbon cylinders, packed on the outside with mag- 
nesia, and held above and below by wide copper 
strips, forming elastic rings ; the porcelain crucible 
is placed within the carbon cylinder. For the 





highest temperatures the cylinder is pressed 
between carbon blocks with cooled copper elec- 
trodes. Melted zinc chlorides, and the chlorides 
of magnesium, lithium, aluminium, likewise to a 
minor degree, behave so peculiarly when electro- 
lysed that it looks as if there existed two modifica- 
tions of this salt. The electrolytically bad—though 
chemically almost pure—modification develops hy- 
drogen at the kathode, and bluish clouds make their 
a ance, instead of metallic zinc, whilst little 
chlorine is generated at the anode, which glows 
like a Wehnelt interrupter, and becomes rapidly 
destroyed. That the trouble is caused by the last 
traces of water, which are retained by the chlorine 
with great persistency, was long known, and has 
been further proved by Czepinski and by H. S. 
Schultze. If the almost dry chloride is stirred 
with strong hydrochloric acid, and then evaporated 
to dryness, a good chloride results for electrolysis ; 
but this chloride ‘‘ages” quickly, and reabsorbs 
moisture. The reason is that the reaction Zn Cl,+ 
2 H,O = Zn (O H), + 2 H Cl proceeds more 
rapidly in the sense from left to right than in the 
opposite sense. But even in the absence of water, 
metallic chlorides, and particularly also iodides, 
undergo, in the fused condition, a kind of most 
undesirable dissociation. When lead chloride is 
kept in fusion over a layer of molten lead, the 
fused chloride will at first be quite clear. If the 
burner is turned too high, brownish vapours rise 
from the lead, which become denser and darker as 
the temperature rises ; on cooling the fused mass, 
they recondense again, leaving the chloride clear. 
The clouded chloride is unfit for electrolysis. 
There may be subchlorides in this cloud of 
vapour; but it is probably nothing but metallic 
lead which diffuses through the molten salt, and as 
this clouding is also called forth by the action of 
light, Lorenz thinks that the latent photographic 
image may be due to a solution of metallic silver 
in the silver bromide. Why does the diffused 
metal disturb electrolysis ? e fused salt acts, 
according to Lorenz, as a depolariser, both at the 
kathode and at the anode. At the kathode no 
metal is deposited before the mass has become 
saturated with metallic vapour, the current does 
not at once show its effects therefore. These 
vapours gradually penetrate to the anode, where 
chlorine, bromine, or iodine are liberated, which 
now recombine with the metal. These latter 
polarising effects are very strong, and it is owing 
to them that the electrolytic efficiency may be very 
poor. Chloride of lead boils at 956 deg. Cent. 
At that temperature electrolysis is impossible, 
and the mass conducts the current like a metal, 
and not like an electrolyte. At 920 deg., the 
current efficiency is 3.2 _ cent.; at 900 deg., 
12 per cent.; then the efficiency rises higher and 
higher, being 92 per cent. at 540 deg., which 
temperature is not much above the melting point 
of the chloride. These values were obtained by 
electrolysing lead chloride in a V-shaped tube 
with bare carbon electrodes. The electrodes 
approach one another in the corner of the V, and 
from the kathode there the brown vapours spread. 
If these vapours are really responsible for the 
low efficiency, the current efficiency should im- 
prove when the vapours are prevented from diffus- 
ing over to the anode. Lorenz proved this - 
sheathing the kathode with a glass tube, from whic 

only the ends project, and by further putting this 
tube with its electrode inside a test tube, that is, 
a tube closed below, in which he made around hole, 
however, about 2 in. from the bottom of the test 
tube. The anode is similarly sheathed. The 
arrangement would not strike one as particularly 
suitable for electrolysis. But the efficiency rose 
to 99.5 per cent. at 560 deg. Cent., and was 
still 96.8 per cent. at 860 deg. Faraday’s law, 
therefore, remains valid under proper conditions, 
and the electrolysis of fused chlorides of the heavy 
metals assumes a decidedly more promising aspect. 





AMERICAN Cars IN AuSTRALIA.—The Pressed Steel Car 
Company, of Pittsburgh, has received an order for 250 
steel gondola cars for use on the New South Wales 
Government Railways. 





AN UNDERGROUND FoR Bugnos Ayres.—A contract has 
been let for the construction of an Peer oma railway 
at Buenos Ayres. The line is to extend from the Pasco 
de Julio to a junction with the Rural Tramway Com- 
pany’s steam railway, and it is to be worked by electricity. 
The concession has been granted to Mr. Carlos Bright, 
who has been authorised to transfer it to the Metropolitan 
Railway of Buenos Ayres, Limited. 


TRIALS OF H.M. FIRST-CLASS BATTLE- 
SHIP ‘“* VENGEANCE.” 


Tuk first-class battleship Vengeance, built by Measrs. 
Vickers, Sons, and Maxim, Limited, at their Barrow- 
in-Furness Works, has just completed her official 
steam trials. The ship’s dimensions are as follows : 
390 ft. long between perpendiculars ; 74 ft. 6 in. beam; 
26 ft. draught fore and aft ; 13,075 tons displacement. 
The armaments consist of: four 12-in. guns, twin- 
mounted and protected with barbettes of 12- in. 
armour-plating; twelve 6-in. guns in casemates of 
6-in. armour-plating; twelve 12-pounders; six 3- 
pounders ; and fourteen machine-guns; all the guns 
are quick-firing, with the exception of those of 12-in. 
calibre. The main armour-belt is 6 in. in thickness. 

The propelling engines consist of two sets of three- 
crank engines, having a collective indicated horse-power 
of 13,500. Steam is supplied by 20 Belleville boilers 
fitted with economisers, the working —— being 
300 lb. per equare inch, reduced to 250 lb. pressure at 
the engines. The diameters of the three cylinders are 
respectively ; high pressure 30 in., intermediate pressure 
49 in., and low pressure 80 in., the stroke being 51 in. 
The total heating surface of the boilers is 33,793 square 
feet, and the total bar surface 1050 square feet. Of 
the heating surface 12,011 square feet is in the econo- 
misers, 

The sea trials specified, of which the results are given 
in tabular form, were three in number, viz.: 30 hours 
run at about 2700 indicated horse-power ; 30 houra at 
about 10,250 indicated horse-power, and 8 hours at 
full power of 13,500 indicated horse-power. All there 
were completed to the satisfaction of the Admiralty 
inspecting officers. 








| Average of Average of | Average of 
| 








— 30 Hours, | 30 Hours, | 8 Hours, 
| June 25 and) Julyland | July 5 and 
| 26, 1901. 2,1901. | 6, 1901. 
Vacuum—port .. in| 26.7 25 26 
» Starboard ,,| 26.5 25 5 26 
Steam pressure in stoke- 
hold i oe =I 254 264.3 298 
Steam pressure in engine- 
room basic ves: a ee 245.45 249 
Revolutions — port, per) 
mioute .. ee out 65.88 102.12 1105 
Revolutions — starboard,| 
per minute oo «-| 66.11 102.33 110.8 
Total I.H.-P. (collective)..| 2°85 10,387 13,852 
Speed by patent log, knots 11.35 17.491 185 
umber of boilers in use.. 8 20 20 
Coal consumption per 
4 sa ee 1.69 1.51 1.72 





Our Coat ABRoAD.—We have now a month’s — ri- 
ence of the effect upon our export coal trade of the duty 
of 1s. per ton recently im by Parliament. The 
exports in June were 3,714,154 tons, as compared with 
4,169,724 tons in June, 1900, and 3,901,804 tons in June, 
1899. The exports last month to Russia, Sweden and 
Norway, rmany, France, and Italy compared as 
follows with the corresponding months of 1900 and 1899 : 








| 
Country | June, 1901. | June, 1900. June, 1899. 
| tons tons tons 
Russia ma ee 367,234 523,622 598,908 
Sweden and Norway 391,204 448,735 399,209 
Germany... ¥s 634,378 491,004 470,308 
France ee 594,497 684,620 528,809 
Italy .. 460,218 464,340 446,280 


It would probably still be well to collect a further three 
months’ experience before expression is given of any 
decided opinion as to the course which the exports are 
ultimately likely to take; bub as at present advised, we 
are disposed to conclude that shipments have sustained a 
check. The te exports in the first half of this 
year were 20,970,047 tons, as com with 22,063,206 
tons in the corresponding period of 1900, and 20,990,630 
tons in the corresponding period of 1899. The exports 
to Russia, Sweden and Norway, Germany, France, and 
Italy figured in these totals for the following amounts : 





1901. 1900. 





Country. 1899. 

tons tons tons 
Russia af Br 992,653 | 1,272,176 | 1,250,995 
Sweden and Norway 1,775,864 | 2,032,942 2,014,002 
Germany... bs 2,681,199 | 2,704,757 | 2,209,735 
France se 8,986,603 | 4,230,783 | 3,420,737 
Italy .. 2,687,313 2,625,913 | 2,958,522 





The exports have increased this year to Denmark, Spain, 
Turkey, Egypt, and Malta ; but the shipments have de- 
soahel in most other directions. Spain took 1,418,288 
tons of British coal to June 30 this year, as compared with 
1,315,792 tons and 1,181,379 tons in the corresponding 
periods of 1900 and 1899 Ne preety Bunker coal was 
also shipped in the first of this year for the use of 
steamers in foreign trade to the extent of 
6,424,699 tons, as com with 5,782,485 tons in the cor- 
responding period of 1900, and 5,959,552 tons in the cor- 
res} i iod of 1899. In one form or another 
27,394,746 tons of coal accordingly left the shores of the 
United Kingdom in the six months ending June 30 this 
year, the ing movement in the i 

period of 1900 having been 27,842,691 tons, and in 





the corresponding period of 1899, 26,950,182 tons. 
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INDIAN RAILWAY PROPERTY. 


THE purchase by the Anglo-Indian Government of 
the East Indian, the South Indian, the Eastern 
Bengal, and the Great Indian Peninsula systems have 
somewhat reduced the interest taken in Indian rail- 
ways as investments ; but there are still several com- 
panies which remain semi-independent undertakings 
and which have to deal with current difficulties as we 
as they can, and which profit, on the other hand, from 
current advantages. he Bombay, Baroda, and 
Central India continues the most remunerative of the 
Anglo-Indian systems, the favourable state of affairs 
being, as we have previously explained, largely attri- 
butable to profits attending the working by the com- 
pany of sundry. State lines and sundry native State 
ines. The Bombay, Baroda, and Central India is 
working altogether 2758 miles of line, of which only 
461 miles are its own property, 1813 miles being State 
lines, and 484 miles native State lines or lines of other 
companies. The capital expended by the company 
upon its own lines stood at the close of 1900 at 
10,333,137/. This is nota very heavy capital in itself, 
and it is obvious that even moderate profits realised 
from working other lines must tell rapidly upon divi- 
dends, although surplus profits over and above 5 per 
cent. have still to be shared with the Anglo-Indian 
Treasury, the sharing process continuing until all 
previous advances of the Anglo-Indian (;overnment 
have been repaid. When this happy result has been 
worked out, the company would be entitled to retain 
the whole profits but for the fact that in 1905 the Secre- 
tary of State for India in Council has the right, of 
which he will probably avail himself, of purchasing the 
property right off. The dividends paid upon the 
company’s stock for 1900 will amount altogether to 
7. 13s. 4d. per cent., as compared with 8/. 3s. per cent. 
distributed for 1899, and 8/. 3s. 6d. per cent. dis- 
tributed for 1898. The falling-off in the dividend this 
year is, to some extent, attributable to a larger outlay 
for the maintenance and renewal of way and works. 
The corresponding charge made under this head for 
1899 was reduced in the accounts by large credits for 
old Warren girders then disposed of. The correspond- 
ing outlay in 1900 did not benefit by similar credits, 
but was enhanced, on the contrary, by an increased 
expenditure on the renewal and duplication of minor 
bridges on the company’s own lines, and also by heavier 
charges on the system generally for the renewal of 
permanent way. 

The expenditure made on capital account by the 
Madras to the close of 1900 was 11;283,042/. The 
expenditure of capital in the second half of last year 
was 35,352/., made up as follows: Alterations and 
additions to stations and station yards, 7581. ; 
strengthening Tungabhadra bridge, 757/.; minor works, 
&c., 4495/. ; additions and alterations to rolling stock, 
22,5197, An expenditure of 22,871/. wasalso made on the 
Calicut and Azikhal and Arcot and Ranipet branches. 
An estimated further expenditure of 346,380/. will 
have to be made on the Calicut and Azikhal branch, 
and of 2585/. on the Arcot and Ranipet branch. The 
total length of line upon the Madras system at the 
close of 1900 was 845 miles, all on a 5 ft. 6 in. gauge. 
Only 424 miles between Madras and Arkonam are 
double line, the remaining 802 being single. In addi- 
tion to this mileage, the Kolar Gold Fields line, 10 
miles in length, which is upon the standard gauge, and 
the Nilgiri Mountain line, 17 miles in length, which 
ison a metric gauge, are worked by the company ; 
making the total length worked at the close of last 
year 872 miles. The net revenue acquired for the 
second half of last year was 247,179/., as compared 
with 249,479/. in the corresponding period of 1899, 
showing a decrease of 2300/. The return obtained in the 
second half of last year upon the capital expended was 
at the rate of 4/. 7s. 10d. per cent. per annum, leaving a 
deficiency (which had to be made good by the Anglo- 
Indian Treasury) on the guaranteed interest account 
of 20,9537. The cost of maintenance of way and works 
in the second half of last year was 3424/. more than in 
the corresponding period of 1899; this was due mainly 
to a special expenditure for strengthening the Tun- 
osbhatien bridge, and also for covering mre | portions 
of the line with broken stone. The cost of mainten- 
ance in the second half of 1900 was 60/. 17s. 1d. per 
mile, as compared with 57/. 9s. 3d. per mile in the second 
half of 1899. There was a decrease in the locomotive 
expenditure in the second half of 1900 of 25,135/. 
This was due to no new engines having been debited 
to revenue during the -year, A proposed line, 
772 miles in length, upon a 5 ft. 6in. gauge, from 
Azikhal to Mangalore, has been given a place in a 
forecast programme ot railway construction lately pub- 
lished by the Anglo-Indian Government, and the com- 
pany has made a renewed application for permission to 
carry out a final location survey this year in order that 
the line may be proceeded with in the financial year 
1902-3. No order to proceed with the surve a 
however, been received at present. The field work 
of surveys for three famine protection lines on a 
2 ft. 6 in. gauge, viz., from Tirupattur to Krishnagiri, 
26 miles, Yerragudipad to Tammalamadugu, 24 miles, 





and Morappur to Dharmapuri, 184 miles, have been 
completed, and the plans and estimates have been 
submitted to the Anglo-Indian Government. The 
estimated cost of these narrow gauge works is from 
2000/7. to 2500/. per mile. The terms upon which they 
are to be constructed and worked for the Anglo- 
Indian Government have not yet been discussed. 
A scheme of lines centreing at Podanur has made 
no progress, nor has the com y been advised 
of any decision in respect a e Erode and 
Nunjangode line. The directors have renewed their 
application to the Anglo-Indian Government for 
the control of the proposed Vizianagram and Raipur 
line, offering to construct and work it, or only 
to work it, as may be desired by the Government. 
The line appears now in the Government list of lines 
to be constructed as soon as funds permit. Durin 
the second half of last year a revision of plans an 
estimates for an extension of the Nilgiri Company’s 
line from Coonor to Ootacamund was undertaken on 
behalf of that company, and the work has since been 
completed. A considerable alteration in the original 
alignment was necessitated by the establishment of a 
Government cordite factory in the Arvanghat Valley, 
but a route has been secured with somewhat better 
gradients, of practically the same length, involving the 
same estimated cost, It appears a pity that there 
should be such a confusion of gauge in connection with 
the Madras undertaking; but probably the manage- 
ment would state that there is no help for it. 

The length of line worked by the Southern Mahratta 
in the second half of last year was 1595 miles, of which 
1341 miles were owned by the cempany. The ex- 

enditure made on capital account for the Southern 

ahratta lines to the close of last year was 7,937,379/., 
and for the Mysore lines, 1,224,000/.; making an aggre- 
ay of 9,161,379/. The Bengal and North-Western 

ad completed 743 miles of line at the close of last 
year, and at the same date the expenditure of capital 
upon its main lines stood at 2,871,784/., and upon the 
Doab lines at 879,562/. The Bengal and North- 
Western has no direct State guarantee of interest, 
but contrives to work out dividends upon its stock at 
the rate of 5 per cent. per annum. Upon the main 
and Doab lines, a bridge over the Gogra, at Turtipar, 
was the only work of importance which was in hand 
during the second half of 1900. Good progress has 
been made with this bridge, and it is hoped that it will 
be ready for traffic in a few weeks. Upon the Tirhut 
lines, the Hajipur and Katihar extensions have been 
opened for traffic, with diversions at Kosi and other 
large bridges. At the Kosi, all the foundations, 
except that of the east abutment, are expected to be 
completed in the present working season, and ten 
spans of girders are also expected to be erected, so 


that the bridge will probably be opened for traffic |} 


early next year. 





THE STEVENS INSTITUTE OF 
TECHNOLOGY. 

WE have much pleasure in publishing the following 
extracts from a speech le by Mr. Alex. C. Humphreys, 
a Trustee of the Stevens Institute of Technology, on the 
occasion of the ‘‘commencement exercises” on June 17 
last. These extracts will serve to show how greatly 
technical institutions in the United States benefit by 
individual generosity. 

“‘T have a few announcements to make, one of them 
quite outside of the oe routine. 

**The Class of 1901, in whose honour we are to-night 
assembled, has presented to the Institute a 100,000-Ib. 
vertical-screw power-testing machine. This is a notable 
addition to the Institute equipment. 

** At -last year’s commencement, President Morton 
announced that nd had just been broken for a new 
building, to be known as the Carnegie Laboratory of 
Engineering. The title at once indicates to whose gene- 
rosity we are indebted for this much-needed and practical 
addition to our plant. This building is now completed, 
and by October it will be — with the necessary 
machinery and apparatus, and so be ready for work during 
the coming 

“‘The erection of this building made necessary the in- 
stallation of a new boiler plant. This has been provided 
through another donation from President Morton. 

‘In the near future steps will) be taken looking to the 
erection of another new building to be devoted to the 
Department of Chemistry. The funds for this have 
been subscribed by President Morton and the Alumni. 
Although for a year past the funds in hand have been 
about sufficient for the erection of this building, the 
trustees have felt that it was not wise to undertake this 
further responsibility, until they saw that the mainten- 
ance of these two additional buildings would not be a 
burden upon the Institute’s already fully-taxed treasury. 
But through the continued erosity of President 
Morton, the maintenance of the chemical building is 
assured ; and the trustees now feel that they may with a 
reasonable degree of eafety shortly proceed with its 


Perhaps I cannot give the facts in connection with this 
last donation better than 7 ing a resolution passed 
ata meeting of the of trustees held a few days 


since 
“* Whereas, President Henry Morton has donated to 
Stevens Institute of Technology 50,000 dols. in bonds, 


to be united with his previous donation of 30,000 dols. for 
the Chair of Engineering now superseded, in order to 
create an’ endowment fund for the maintenance of the 
chemical building soon to be erected from funds sub- 
scribed by himself and the Alumni; or, in case of 
other provision being made for the maintenance of this 
building, the income of this fund to be applied as need 
may arise for pensioning such retiring members of the 
Faculty of Stevens Institute as may, by reason of age or 
sickness, become incapacitated while in the employment 
of said Institute. 

_ ‘Resolved, that the trustees accept this additional dona- 
tion in accordance with the terms set out in President 
Morton’s letter of June 6, 3901, which is made a part of 
tne record of this meeting. 

** Resolved, that the combined fund be known as the 
Henry Morton endowment fund. 

**Resolved, that the trustees hereby express to Presi- 
dent Morton their keen a jiation of his continued 
generosity to the Institute, the repeated expressions of 
which aggregate a sum of no less than 145,000 dols., 
whereby the Institute has been enabled to Seporeunely 
broaden its field of r3efulness, and meet developed re- 
quirements for which its original endowment proved in- 
adequate ; and further 

** Resolved, that the trustees avail themselves of this 
opportunity to record their recognition of the foresight 
and wise initiative exercised by President Morton in 
shaping the original character of the Institute, and their 

teful sense of his able and devoted administration of 
its affairs, to which, more than to any other source, the 
trustees attribute its success.” 

We may well admire the philanthropy which finds 
expression in such generous deeds, even though the donor 
may give from such an abundance as to leave millions 
yet untouched. Certainly, then, there is complete war- 
rant for our admiration and respect where, as in this 
case, the gifts are taken from the simple competency of a 
professional man, gained by a life of intelligent, but still 
exacting, daily toil. 

Dr. Morton, like Mr. Carnegie, has chosen to be his 
own executor. To my personal knowledge, Dr. Morton’s 
generosity has entailed distinct self-denial on his part. 

I may say further, without breach of confidence, that 
Colonel E. A. Stevens was the author of the concluding 
words of the resolution just read, giving the first credib 
for the success of the Institution to President Morton. 

To guard against misunderstanding, it may be well to 
say another word in to our endowment. The 
original endowment bequeathed by Mr. E. A. Stevens 
was thought at the time to be all-sufficient for the scheme 
in mind. Although the will dates back only to 1867, none 
of those concerned had any true conception of the work 
for which Stevens’s Institute was so shortly to become 
responsible. With the broadening of our field the de- 
mands upon our treasury naturally have increased, so that 
now we are obliged to look for assistance outside of the 
original Stevens's endowment, generous as it was. 

he trustees in the past have only been able to meet 
these demands through timely additions toour endowment, 
of which President Morton has subscribed more than one- 
alf. Up to the present our work has not suffered, but 
we can plainly see that there are additional demands to 
be met in the not distant future, and we must hope that 
Dr. Morton’s striking example will move others to offer 
the necessary additional support. The Alumni have indi- 
cated their willingness to subscribe to the Institute’s 
needs, but it is to be remembered that the profession of 
mechanical engineering seldom leads to wealth on the parb 
of the practitioner ; we must therefore hope that those 
who have indirectly benefited by the work of Stevens’ 
men will feel called to assist in our work, which has had 
nosmall part.in the practical development of the in- 
dustrial resources of the United States, of which so much 
is now heard at home and abroad. 








PrrsonaL.—The Nelson Corporation have placed an 
order for two 200-kilowatt tramway and lighting sets with 
Messrs. D. Bruce Peebles and Co., Tay Works, Edin- 
burgh.—The London interests of Messrs. Penman and 
Co., of the Caledonian Iron Works, Glasgow, whose 
water-tube boiler we illustrated last week (page 27 ante) 
are in the hands of Messrs. John Wilson and Co., 101, 
Leadenhall-street, E.C. 





COLONIZATION OF Braziu.—Welearn from Riode Janeiro 
that a German syndicate has been formed with a capital 
of 1,250,000/. with the view of colonizing the Brazilian 
States of Rio Grande, San Paulo, Santa Catharina, 
Parana, Minas Geraes, and Goyas. The Brazilian Govern- 
ment guarantees 5 per cent. upon the capital expended. 
An Italian company, with Rome for its — has 

been formed for the colonization of Brazil. 





Roya. CornwAtt Potytecunic Sociery.—Formal in- 
timation has just been received that the King has been 
graciously pleased to become the patron of this Society, 
In succession to the late Queen, who, when a girl of 
seventeen, me patroness in 1836 as Princess Victoria, 
and continued her patronage throughout the remaining 
sixty-four years of her long life. As Prince of Wales 
and Duke of Cornwall, His Majesty was vice-patron 
so 1863, havin; oe his en | 4 ed ri - 
that capacity. Thi iety is regarded as the proto te) 
many niles associations all the world over, havi n 
founded in Falmouth in 1833, on the initiative of the late 
Miss Anna Maria Fox, then a P ogy of seventeen. The 
present president, elected at the sixty-eighth annual 
— meeting in Fe last, is Sir William H. 

reece, K.C.B., F.R.S., past president of the Institu- 


tion of Civil Engineers, and until- recently engineer-in- 





chief and electrician of the General Post Office. 
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TRAMCAR EMERGENCY BRAKE. 
CONSTRUCTED BY THE BRITISH ELECTRIC CAR COMPANY, LIMITED, LONDON. 
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On the present page we give illustrations of a new 
form of track or slipper brake, suitable for tramcars, 
which is being manufactured by the British Electric 
Car Company, Limited, whose city offices are at 18, 
St. Swithin’s-lane, The arrangement is well 
shown in the illustrations. As will be seen, the slipper 
is brought down on to the rail. To effect this there is 
a horizontal lever or sway-bar, which actuates the 
vertical lever shown. The lower end is keyed on to 
a cross shaft, by means of which a horizontal movement 
is given to the pull-plates, which directly pull the toggle 
links in a vertical direction. This causes the brake 
blocks, which are fitted with vertical guides, to take 
a downward movement, ultimately pressing them 
hard upon the rails. The vertical lever has in ita 
slot in which there slides a pin on the horizontal pull- 
plate, the movement being constantly towards the 
centre of the croes-rocking shaft. This augments the 
ratio of the leverage and adds greatly to the power of 
the apparatus. The slot limits the movement of the 
toggle, and thus provides a safety stop. 

This brake is naturally intended only for emergency 
purposes. The high speed at which electric cars can 
be made to travel renders a device of this nature a 
necessity for safe working. Not only in crowded 
thoroughfares, where the speed is necessarily slower and 
the driver is always in expectation of an obstruction, 
but also in more open districts, where the need for 
sudden stops, if less frequent, is often more unexpected, 
This is notably so when passing cross roads, 
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INDUSTRIAL NOTES. 

TuE proposal by the House of Lords to abolish the 
appellate jurisdiction of that body in connection with 
the Workmen’s Compensation Act appears to have 
excited a good deal of feeling among the trade unionists 
of the kingdom. Itis generally admitted that the Act 
is badly drawn, and few would assert that it has been 
satisfactorily administered. It has produced an amount 
of litigation almost unprecedented in the history of 
legal enactments. It was to be expected that great 
differences of opinion would be manifest in the lower 
courts in dealing with cases, when the provisions of the 
Act are so complex and intricate ; but it was thought 
that the Court of Appeal would set matters right when 
the decisions of judges of county courts came up for 
revision. But the Court of Appeal has made con- 
fusion worse confounded. Some of its rulings strike 
the non-legal mind as ridiculous. The House of Lords 
has upset the decisions of the High Court in almost 
every case, and that, too, in favour of the workmen. 
The House of Lords seem to act on the principle of the 
intention of the Act rather than on what can be de- 
duced from the working of its provisions. Judges 
experience delight in making Acts of Parliament look 
absurd ; the House of Lords support the dignity of 
Parliament. If the proposal alluded to is persevered 
in, the matter will come before the Trades Congress in 
September next. 





The gigantic capitalist rings in the United States 






































are likely to produce labour conflicts on a scale of such 
magnitude as to me a menace and a danger. When 
vast industries are worked and managed by numerous 
employers, there are always to be found some among 
them more inclined to moderate counsels than the rest. 
Even in a federation of employers this is the case. But 
when such industries are owned by one company or b 
a syndicate, the chances are that the strong-minded, 
the inflexible, will carry the day, and that concessions 
will not be — except under the greatest pressure. 
The stupendous iron and steel ring seemed last week 
to be on the eve of a struggle, but now there is the 
hope that matters will be arranged. The men are 
demanding an advance in wages of 5 per cent. It is 
said, but we hesitate to believe it, that there is an in- 
tention of crushing out trade unions in the States. It 
could not be done. It was not possible to do it in 
England a hundred years ago, when the combination 
laws were at their worst, backed up by the conspiracy 
and press laws, and also by specific laws against 
_ meetings, sedition, and penal Acts relating to 
abour contracts. It is too late in the day to crush 
labour associations, but by wise measures they may 
be so — that a danger of violence will be 
averted. 





In recent years trade unionism has developed 
greatly; it has extended to sections of employés 
which, a quarter of a century ago, derided trade 
unions, and even sneered at their officials. Now there 
is scarcely an industry, or. calling, or occupation in 
which the unionist spirit has not manifested itself. 
It has been found that the hired and the hirers, the 

aid and the payers, have interests that are not quite 
identical, though they are mutual in character. 
new union is now in the course of formation—a union 
of trade unionists—by name an ‘‘ Association of Trade 
Union Officials.” They have reasons for it, Trade 
unions are not the best paymasters in the world, and 
some of their able leaders have, in days gone by, 
ended their old age in the workhouse, and others have 
suffered privation and poverty after long years of 
service. Their tenure of office is usually for one year ; 
they are elected annually. Sometimes they are re- 
jected, but this is not so often the case as might have 
been supposed. The members do not care to change 
their chief officer often. But, as a rule, they have 
hitherto been sadly underpaid, and mostly overworked. 
During the last fifteen years, especially the last ten 
years, their remuneration has been augmented in 
numerous instances, but not in all. ence these 
officials are justified in seeking, by the aid of combi- 
nation, ‘‘to enhance the value of their official posi- 
tion,” as set forth in the circular issued. One of the 
objects is ‘‘ to watch over and protect mutual interests, 
professionally and socially.” 





The report of the Cotton Spinners’ Association shows 
a high percentage of full members on out-of-work 
benefit ; the proportion is 6.25 per cent., as compared 
with 5.31 in the previous month and 5.77 a year ago. 
The aggregate membership now stands at 13,810, or 
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fewer by 391 thana year ago. The decrease is greater 
with piecera than with full members. This falling-off 
is a cause of anxiety to the officials, especially as new 
mills are being continually started. Thirteen disputes 
were dealt with by the officials, all of them Relag 
settled without loss of time. These disputes mostly 
affect matters of detail in the working which can only 
be settled by mutual arrangement. Twenty-two acci- 
dent cases were dealt with in the month, and thirteen 
claims under the Workmen’s Compensation Act. 
Claims under this Act are, as a rule, mutually 
arranged between the officials of the union and the 
employers on behalf of the person injured, without 
~ legal costs. 
he quarterly report of the Cardroom Operatives’ 
Association does not speak very hopefully of the 
cotton industry of Lancashire at the present time. 
There is over-production ; new com es flood the 
market with cheap goods, and profits dwindle down 
to vanishing point. It is said that the textile indus- 
tries are also very bad in Belgium, Germany, and 
France, with the exception of lace. Reference is 
made to the new wages list which the Committee has 
been maturing, and regret is expressed that more 
rogress has not been e. e difficulty is an 
initial one—as to the basis. 

There are two or three other matters of interest 
affecting the cotton industry just now, but are not 
referred to in the report. One is the alleged ‘ driv- 
ing” by overseers, which seems to threaten a good 
deal of friction. Another is the constant complaints 
of bad material, the use of which reduces wages. 


While another is ‘‘steaming,” which is being dis- 
cussed in connection with the Factory Bill now before 
A| the Grand Committee of the House of Commons. It 


is feared by some that the first two may eventuate in 
strikes, possibly a lock-out. But there is still the 
steadying hand of the Joint Committee, the influence of 
which is great. Their prudence may be able to find a 
a modus vivendi and so avert any stoppage of work. 


In the Wolverhampton district business was de- 
scribed as quiet during the past week. There were 
numerous inquiries from shipping firms, but the nego- 
tiations were, as a rule, held over until after the 
quarterly meetings, presumably in the hope of easier 
terms. It appears, however, that the rate at which 
orders have been coming in during the past two or 
three weeks enables manufacturers to maintain full 
quotations. Best bars have continued firm, and 
also special. brands at full rates. Makers of un- 
marked iron, on the other hand, have had some 
difficulty in obtaining the full, advance of 5s. per ton 
recently demanded. There has been an increased 
business in black sheets and for galvanised iron. 
Moderate business is reported in thin sheets, and also 
in boiler-plates. Gas strip has been in good demand, 
and there has been more business done in the steel 
trade. In the engineering and allied industries there 
is continued activity. e engineering branches 
— report trade as good or moderate; boiler- 
makers, tank and gasholder makers, bridge and girder 
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constructors, ironfounders, smiths, and strikers, are 
well employed, as also are the men in the railway 
sheds. Most of the hardware industries continue 
busy, but in some few there has been less pressure of 
work. In exceptional cases trade is quiet to dull. 
On the whole, the state of employment may be said to 
be fairly good, while the prospects seem better than 
they did a few weeks ago. ‘The district has been 
fairly free from labour disputes ; now that the one in 
the tube trade is over, no serious strike is on hand, nor 
are there any indications of one on any large scale. 


In the Birmingham district last week the iron 
market was very quiet, not well attended, and the 
business done was not of great importance. The 
general feeling seemed to be to postpone bargains 
until it was seen how prices would range themselves 
at the quarterly meetings. The idea seemed to be 
that marked bar makers would maintain the then 
present standard rates. The orders coming in 
appear to justify that attitude, for though no large 
contracts were on offer, the orders coming in were 
such as justified no grounds of complaint. The trend 
had interfered to some extent with production, but 
this was regarded with complaisancy, as a reduction of 
output would help to steady prices. An important 
movement has been started among the strip makers, 
the object being to regulate the output and fix 
prices below which the. members of the association 
will not sell. It is said that prices are so low that no 

rofit is being made on strip iron. But no price has 
neen fixed as yet as a minimum. The sheet trade 
is described as quiet, both as to home consumption 
and exports. Steel is said not to be in very extensive 
demand. Pig iron has been firm as to rates, the 
output being lessened. In the engineering trades 
there is little change. In some branches of trade 
unions trade is said to be good, but in general it is 
described as moderate. Ironfounders report employ- 
ment as quiet; boilermakers as good; smiths and 
strikers as fair. In the other iron, steel, and metal- 
using trades, some few complain of slackness, but for the 
most part employment is fairly good, with here and 
there an exception. The outlook is, however, a little 
better than it was. 


The engineering trades throughout Lancashire 
remain in pretty much the same condition as re- 
cently reported. A fair amount of activity is main- 
tained in most sections, in so far as employment 
is concerned. Electrical engineering, locomotive and 
railway carriage building, and boilermaking continue 
to be exceptionally busy. In other branches the 
orders do not come in so fast, and it is said that there 
is close competition for contracts. Some of the 
machine toolmakers are not so well off for orders as 
they were, but the work in hand keeps them fairly 
well employed. In some special departments of the 
textile machine-making industry there is rather more 
activity than of late, but no real improvement is re- 

rted generally. The more ordinary run of engineer- 
ing is said to be only moderately employed. But the 
list of unemployed in branches of trade unions has not 
extended to any appreciable degree. In the iron trade 
business is not regarded as satisfactory. A want of 
confidence is felt as to the future. Buying is still 
restricted to immediate requirements. Makers’ quota- 
tions are maintained, but it is said that in negotiations 
they are not strictly adhered to, In the finished iron 
trade only moderate business is reported in bars, and 

rices have beenirregular. The list rates are not, it 
is said, maintained in the open market. There has 
been more activity in some branches of the steel 
trade, and makers’ prices have shown a hardening 
tendency ; in other sections the prices have been un- 
settled. There is nothing to indicate any real down- 
ward tendency in trade, but a slight depression would 
emphasise that trend in the iron and steel industries. 


The dispute in the Grimsby fishing trade has so 
extended that it is probable that a huge army of 
some 10,000 persons will be involved, including engi- 
neers, fishermen, fish-lumpers, and others connected 
with this important industry, through the detention 
of trawlers. The last fishing season was, it appears, 
a profitless one for the owners, and hence they have 
combined into a federation with the view of working 
under more economical conditions. Under the old 
system first engineers were paid 40s., and second 
engineers 38s, per week, all found ; now the rates are 
to be reduced to 30s. and 4d. in the pound on net 
earnings ; the second engineers to 24s. and 3d. in the 
pound. Deck hands are to be reduced to 18s. and 
20s., with a poundage of 2d. The owners contended 
that the new system will not reduce wages. 


Some advances in wages are reported to have come 
into operation at the Chatham Dockyard; the un- 
skilled labourers are increased ls. per week, and also 
hired shipwrights and probationers. The extra pay 
of recorders is increased from 6d. to 1s. per day; 
machinists or spinners (women) are advanced from 11s, 


to 15s. and from 13s. 6d. to 18s. per week respectively. 
This levelling-up process is going on elsewhere. 


The ’busmen in the employ of a large London firm 
have decided to demand a working day averaging 
twelve hours, both for drivers and conductors. The 
men, it is said, have offered arbitration, which, it is 
alleged, the firm refused. In the crowded streets of 
London a longer day than twelve hours is dangerous, 
for a man might well feel fatigue, sometimes over- 
powering fatigue, after long journeys through the heart 
of London. 

The tramway men in the employment of the London 
County Council have had an interview with the general 
manager, and have placed their claim for a ten-hours’ 
day and for a general advance in wages before him. 
The men recalled the attention of the manager to the 
fact that, as regards the hours, the London County 
Council have repeatedly expressed an opinion favour- 
able to their demands. The men are to have a reply 
in about a fortnight from date of interview. 


The new standard rate of wagesin the London print- 
ing trades has come into operaticn this week, being an 
increase of ls. per week, and a reduction of 14 hours 
in time. The new conditions were agreed to by mutual 
arrangement some time since. 

The stonemasons at Burton-on-Trent came out on 
strike last week for an advance of a penny per hour. 
This is part of the system of levelling-up wages in the 
building trades which has been going on for the last two 
years, in most branches. 


The revision of rates paid to colliers in South-East 
Lancashire, affecting some thousands of men, has been 
arranged on a basis of 7s. 6d. per day in different 
places. Colliers taken from coal-getting, and put on 
day work, are to be paid 6s. 4d. per day. It is ex- 
pected that the new arrangement will give general 
— to the men employed in those colliery 

istricts. 


An ugly position has been created by the strike of 
some 4000 salmon-fishers, whitemen and Indians, at 
Vancouver. The ‘‘canners ” have, it is reported, made 
arrangements with a number of Japanese fishermen to 
undertake the work. The white men have arranged 
a nv patrol to prevent the Japanese from fishing ; 
if this fails, they declare that they will let loose some 
2000 Indians to battle with the Japanese, 


A grcat strike of railway employés is reported to 
have taken place on the Government railways in 
Western Australia, dislocating the traffic, so that only 
afew trains are running. The mineowners threaten 
to close the mines unless the traffic is resumed. This 
will intensify the situation, and cause grave anxiety 
and possibly serious trouble. 


The wages of the Northumberland miners were 
reduced to the extent of 8? per cent. on Saturday last, 
by. the regulations in force under the Northumberland 
iners’ Conciliation Board. 


Some of the members of the London County Council 
are feeling alarmed at the demand for a sudden increase 
in the wages of labourers from 24s. to 30s. per week. 
They can foresee a reaction in the public mind. As 
one sees some of the “‘ roadmen ” at work, the wonder 
is that even 24s, ow week is paid. A fair day’s work 
might be worth 24s., or even 30s., per week, but not 
such work as one sees daily. 


The Amalgamated Society of Tailors are complaining 
of a ‘black list” issued by a firm in Newcastle-on- 
Tyne. But, if ‘‘ black lists” are wrong, trade unions 
must abandon them, as well as employers. This may 
be an unwelcome contention, but it is the honest one. 
Equality of rights is the only safe basis for both 
parties. 





BOILER EXPLOSION AT BALLYMENA. 
A FORMAL investigation has been conducted by the 
Board of Trade with to the circumstances and 
cause of a boiler explosion which occurred on March 14 
at Carnaught’s Farm, Shank Bridge, near Ballymena, 
owned by Mr. Robert C. Ross, and by which one of the 
workmen was killed. The Commissioners were Mr. 
Thomas ison, B.L., and Mr. Joseph Lewis. Mr. 
J. 8S. McTear (of Messrs. Smith and McTear, solicitors, 
Belfast) appeared on behalf of the Board of Trade, and 
— — ~ oe on behalf of Mr. Ross. sell 
. McTear, in his opening statement, gave full par- 
ticulars of the boiler and of the explosion. The boiler 
was a second-hand one of the vertical class, and was used 
mainly for threshing purposes at the farm. It gave way 
in the fire-box through wasting of the plate, and one of 
the employés was so severely scalded that he died shortly 
after. The Board of Trade had pre a list of ques- 
tions with ard to the cause of the explosion, the 
liability of the boiler-owner, &c., on which the judgment 
of the Commissioners was requested. 
Mr. McTear then called witnesses. 
that he carried on business 





as a farmer at Carnaught 's Farm, where he resided, and 


was also a dyer and finisher in the cotton trade. At his 
dye works he employed about 40 men. He purchased the 
boiler in question in the year 1890 at an auction, and it 
was then second-hand. He thought he ge 202. or 250. 
for it; and, after having it removed to the farm, he had 
some repairs made, and was then told it might work up 
to 50 lb. or 60 lb. pressure. The plate and angle-iron 
been wasted, owing to water en ge from the gauge- 
taps. He employed a ou le boiler-maker named 
Thomas Lavery to make the re and had all done 
that was considered necessary. He could not distinctly 
remember the exact instructions he es it was his 
intention to have everything made right before fixing the 
boiler, as he did not wish to have to take it down again. 
A new angle-iron and a piece of plate were applied, and 
he paid Lavery 1/. 16s, 8d. for his time spent on the work 
and his assistant 15s. There was a third man employed 
to heat the rivets, and he was paid 12s. The mountings 
and fittings were thoroughly overhauled by one of his own 
millwrights, who was there at the time. The attendant 
was a more than careful man, and gave entire satisfaction. 
Witness had had nearly 30 years’ experience with boilers 
and engines. The boiler was fed with rain-water, and 
very little sediment formed. The boiler was not insured, 
but the other boilers at the dye works were all insured. 
In January of last year some | was reported from 
the fire-box crown, and he sent for Lavery to examine the 
boiler and make the repairs that were necessary. Lavery 
made an examination, and reported that the crown of the 
furnace was wasted round the stay-bar, but that he would 
put on a couple of stout washers—one inside and one out- 
side—and that this would be sufficient. The boiler was 
seldom used except from November to May, and then not 
more than twice a week. The boiler and property were 
not much disturbed by the explosion, but a man in his 
employ, and who was supp to be in a loft near the 
threshing-machine at the time, was seriously scalded, and 


died subsequently. 

By Mr. Currie: When he bought the boiler he had the 
recommendation of Mr. Kane, who was an expert on 
boilers. The man who did the repairs had been known 
to him for 30 years, and he believed him to be a compe- 
tent workman, and able to ascertain whether the olor 
was in a good condition. He trusted to him to examine 
it and put it right. He gave the attendant a course of 
very careful instructions before he took charge of the 
boiler. The boiler burnt about 1 cw». of coal when being 
used for threshing, Witness paid particular attention to 
the boiler, and considered that it was in safe and proper 
condition. He would not have been afraid to work it 
himself; and this was shown by the fact that he did not 
think it necessary to insure it. 

By Mr. McTear: The working pressure was qeeity 
about 30 Ib., but he had seen it as high as 551b. The valve 
was loaded to blow off at 40 Ib. 

By Mr. Lewis: During the time the boiler stood idle 
the water was always in it, and he was not aware that 
rain-water was the worst that could have been used. 

By Mr. Harrison: The boiler was second-hand when 
he bought it, but he did not know that the life of a boiler 
was limited, and that it would get er and weaker by 
degrees. He had reduced the pressure in the belief that 
a lower pressure was sufficient for working the machinery. 
He considered that a boiler working at 35 Ib. would not 
become very much wasted in 10 years. To his mind 10 
— was not a long time in the life of a boiler, and he 

ad known some to work for 30 or 40 years, and to be in 
good condition. The boiler was an inconvenient size, and 
that was why he got it so cheaply, he thought. During 
the 10 years he had been working the boiler he had never 
had any internal examination made of it except by his 
—o It was very carefully looked after. 

By Mr. Currie: From time to “eg bye when nothin 
attracted his attention to it, he had the boiler examin 
to ascertain if it was safe. But he thought when it was 
put into proper order first, when he bought it, that during 
the 10 years he was working it there was no necessity for 
any specialexamination tobe made. 

By Mr. McTear: Witness thought it was not custo- 
mary, when purchasing a boiler, to have it tested by 
hydraulic pressure. . 

Dr. Robert Currie gave medical evidence as to the in- 


juries sustained by the deceased man. Apart from the 
scalds he was a naturally weak man, and, if he had pos- 
sessed physical strength, it was possible he might have 
recovered. 

Mr. Thomas Lavery said he was a boilermaker, and 
had worked at boilers for 50 years. At present he was 
engaged with Messrs. Kane Bros. He made some repairs 
to the boiler about 10 years since, applying an aogle-iron 
and a patch, but could not get inside the boiler to examine 
it. He could express no opinion as to the pressure, and 
did not know how old the boiler was, but he was sure it 
was a good age. 

By Mr. Carrie: He had worked at the trade in Eng- 
land and Scotland, and at Belfast, and was a member of 
the Boilermakers’ Society. The boiler was made of iron. 

After some unimportant evidence, Mr. William B. 
Anderson, Engineer Surveyor to the Board of Trade, 
produced a report, with drawings of the boiler, showing 
where it had rent, &c. The explosion was due to wasting 
of the fire-box plate, which, in the vicinity of the frac- 
ture, had gone to a knife-edge. The boiler was an old 
one, but he could form no opinion as to its precise age. 

By Mr. Currie : Externally he could not detect that 
there was anything wrong with the boiler. If examined 
TT and the plates sounded, a competent person 
could pretty accurately the thickness. of the plates, 
and whether sufficient for the pressure. Boilers deterio- 
rated by only being used at intervals, Mr. Ross gave 
him every facility for examining the boiler. 

The Commissioners then adjourned to the Cottage Hos- 





pital to take the evidence of John Allen, the boiler 
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attendant, who was confined there through illness. He 
was, he said, a labourer, and was starting the engine when 
the explosion occurred. He had not noticed anything 
unusual with the boiler previously, and he could give no 
explanation as to the cause of the explosion. 
By Mr. McTear: The pressure at the time was 32 Ib. 

The safety-valve blew off at 401b., and he never saw the 

weight at the end of the lever. 

This concluded the taking of evidence, and Mr. Currie 
then addressed the Commissioners ; contending that, 
although it was right and proper that the inquiry should 
be held, and due — taken to prevent accidents, 
yet it would not be right to convict Mr. Ross of negli- 

gence, and saddle him with the costs. 

Mr. McTear, on the other hand, laid before the Com- 
missioners the view that Mr. Ross had certainly been 
guilty of negligence, and asked that he should be found 
to be in default. 

After deliberation, the President, Mr. Harrison, gave 
judgment. He went fully into the history of the boiler, 
its purchase, and the repairs made to it, and pointed out 
that no examination of any kind was then, or at any time 
subsequently, made as to the strength and efficiency of 
the boiler to bear the strain of the — pressure to 
which it was subjected—a pressure varying from 30 lb, to 
50 lb. per square inch. If such an examination had taken 
place, the Court was satisfied that it would have been 
found that the fire-box had been worn through, and that 
it was unable to bear the working pressure of 30 lb., or 
anything approaching thereto. The deterioration must 
have been gradual; and at the time of the explosion the 
plate had become worn, as Mr. Adamson had stated, 
till it was almost as thin as a knife-edge. It had been 
urged by Mr. Currie that the Court should regard Mr. 
Ross asan ordinary farmer, who only used the boiler for 
farm purposes, and who relied implicitly on the reports 
of his servants; but they regretted that they could not 
take this view of the case, as Mr. Ross, in addition to 
being a farmer, was the owner of the adjoining dyeing 
and finishing works, in which steam boilers were used. 
Mr. Ross had admitted that he had considerable know- 
ledge of such boilers, and it was apparent to the Court 
that he did not take the same precautions with the boiler 
in question that he took with the boilers in his adjoining 
works. With the knowledge he , he should have 
been familiar with the working of the boiler, and should 
have made, or caused to be made, thorough examinations 
during the 10 years in which he used it. This could have 
been done at the time the other boilers were examined by 
the insurance inspector. The Court could not come to 
any other conclusion than that Mr. Ross regarded too 
lightly the looking after of these matters, and depended 
too much en those in his employ. He should not have 
placed men in any unnecessary danger, and it was obvious 
that he chose to run the risk rather than have the examina- 
tion that would have proved to him that the boiler was unfit 
for further service, and which would at once have revealed 
its dangerous condition. They had come to this conclu- 
sion with regret, as Mr. Ross had given the Board of 
Trade every facility in the investigation, and had made 
no concealment of sma aege. Aerqpone the case. It could 
not be too widely known that — owner of a boiler, 
who took the risk of working it without reasonable a 
caution, was responsible for such neglect; and, as Mr. 
Ross failed to take such reasonable precaution, the Court 
must find that such neglect was the direct cause of the 
explosion, and of the consequent loss of life. The follow- 
ing was, Mr. Harrison said, the opinion of the Court on 
the various questions submitted by the Board of Trade: 

1. Did Mr. Ross, when purchasing the boiler about 10 
~ ago, have a proper inspection of it made; and did 

e employ an expert for that purpose, and to ascertain 
the safe working pressure ?—Answer: No. 

2. Since then, was the boiler properly cared for and 
worked under safe and proper conditions, and in the care 
of an efficient workman ?—Answer: It was not properly 
cared for, but worked by an efficient workman. 

3, Was the boiler supplied with proper and efficient 
mountings and appliances, and were they in thoroughly 
good working order at the time of the explosion ?— 
Answer: Yes. 

4, Was the boiler from time to time efficiently in- 
spected, and with sufficient frequency ?—Answer: No. 

)» What was the cause of the explosion ?—Answer: 
Failure of the fire-box, through having become worn, thin 
and weak by grooving and corrosion. 

6. Does blame attach to the owner, Mr. Robert Camp- 
bell Ross ?—Answer : Yes. 

On this finding of the Court, Mr. McTear applied for 
an order for payment of costs against Mr. . 

Mr. Harrison, in reply, said that the Court had come 
to the conclusion that Mr. Ross must pay to the Board of 
Trade the sum of 25/. towards the costs and expenses of 
that investigation. 

Mr. Currie, on behalf of Mr. Ross, thanked the Court 
for the courtesy he had received, and the proceedings 
then terminated. 








Pic 1n GzrMany.—The production of pig iron in Ger- 
many in May was 676,774 tons, as com with 722,212 
tons in May, 1900. The aggregate output in the first 
five months of this year was 3,320,733 tons, as com- 
—¥ with 3,407,840 tons in the corresponding period of 





Gas at Paris.—The revenue of the Parisian Company 
for Lightin; and Heating by Gas in May was 244,317/., 
§8 compared with 257,736. in May, 1900. The aggregate 
collection in the first five months of this year was 


1,525,820/., as compared with 1,534,042/. in the corre- 


the only term considered by Mr. Yarrow is the first, viz., 
cos. 6. On remarking to Mr. Yarrow that the complete 
series should give rise to other and shorter period vibra- 
tions than those occurring at the same speed as the engine, 
he at once said that explained the 
So seri by the vibrations of the boat, these waves 


from the first we have strong evidence of the marked pre- 
sence of those short-peri 
engine ; for in many of Mr. Yarrow’s experiments the 
propeller was disconnected. 


observations on the Circassia, and found not only vibra- 
tions of the same period as that of the revolution of the 
engine, but also very prominently those of one half and 
one fourth of that period. These we called the 1st, 2nd, and 
4th period vibrations. There were also marked indications 


A SOLUTION OF THE VIBRATION 
PROBLEM.* 
By Mr. J. H. Macatping, Member. 
1. INTRODUCTION. 

AT the recent meeting of this Institution in London, 
in the discussion of P. 
before you a special form of balanced engine. I now have 
the honour of submitting to you fully my reasons for 
claiming that it is a complete and practical solution of 
the balancing problem for steamshi 

My attention was first seriously directed to the vibra- 
tions of steamships by Mr. Yarrow’s admirable paper read 
before this Institution in 1892, It ap ared to me, how- 
ever, that only a portion of the problem was there con- 
sidered. A few years previously I had made the harmonic 
analysis of the inertia of a mass moving with the cross- 
head of an ordinary connecting-rod engine. For a con- 
necting-rod 4 cranks in length this is— 


F = Mw’ R (ogg, + .2540 cos. 2 9 —.0041 cos. 4 0 + 


00007 cos. 6 6 + &c.) + (1) 


The cranks are supposed to turn uniformly. 
F = the inertia in pounds weight. 
M = the moving mass in pounds. 
w = the — velocity of the crank in radians per 


second. 
R = the crank radius in feet. 
g = the intensity of gravity = 32.2. 
@ = theangle by which the crank has passed top 
centre, the engine being vertical inverted, as 
I shall suppose all through this paper. 


The second factor of equation (1) is an infinite series, but 
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uliar form of wave 
aving sharp crests and well-rounded hollows. Thus 


vibrations arising from the 


In the same year—1892—Mr. H. C. Flood and I made 


essor Dalbys able paper, I put| gq, 


of vibrations of the 6th and 8th pesios, but no trace of any 

d period. Thisis precisely what we would expect from 
equation (1), which contains, besides cos. 4, only the cosines 
of even multiples of #. In several other respects, de- 
tailed in our paper, the observations confirmed what 
theory would I us to expect ; and I think they leave 
no doubt that these vibrations originate in the engine. 
arcely has there been a vibration diagram published 
which has not borne the clearest evidence of those of short 
period ; and no one who has followed the development of 
this whole subject could fail to be struck by the growing 
recognition of their importance. Indeed, in two cases 
which came under my own observation, and in one which 
was observed by a friend, the 2nd period vibration was 
much more prominent than that of the 1st period. 

_ I maintain that the short-period forces must be balanced 
in any ayo yoy satisfactory solution of the vibration 
problem, and this cannot be done with the ordinary type 
of direct connected marine engine. 

_ The 4-crank engine, with the two forward cranks —_. 
site, and also the after-cranks opposite, but at right ang 
to the former, was introduced for better balance. But, so 
far as 2nd period forces and couples are concerned, it is 
exactly equivalent to an engine in which the two forward 
cranks pass top centre and the two after cranks pass 
bottom centre at the same time, thus producing the 
largest — 2nd period couples. It produces alter- 
nately the maximum free force and unbalanced couple for 
the succeeding higher periods. ’ 

A 4-crank engine exactly balanced for 1st period is not 
greatly better than this in rd to 2nd period couples, 
and has various degrees of unbalance for succeedin 
periods. That unbalanced couples are a potent cause o' 
vibration is amply roved by the experiments on H.M.S, 
Powerful and Terrible,* and by other experience. 

With 5 and 6-crank engines we can balance for 1st, 2nd, 
and 4th period forces, the arrangement being the worst 
possible for the 6th period ; but the engine is complex and 
costly, and takes up much valuable space in the ship. 

a numbers of cranks are, I think, absolutely inad- 
missible. 

In all these engines the partial balance is produced by 
the interaction of the forces from the various cranks, the 
ship being considered rigid under the engines, though the 
evil it is sought to cure arises from the flexibility of the 
ship. The assumption of rigidity is only approximate, 
and thus the presence of very sensible 1st period vibra- 
tions, in — taken from ships whose engines are 
— for this period, may very probably be accounted 

or- 


2, ONLY OnE ConpDiITION FOR CoMPLETE BALANCE. 

There is one way, and only one, in which an exact 

balance for the vertical inertia forces can be attained ; 

that 1s by adding to the right-hand side of equation (1) an 
ex pression— 

— ™ WT (cos, @ + .2540 cos. 2 — .0041 cos, 4 0 + 

-00007 cos. 6 6 + &c.) (2) 

MR= mr, (3) 


F =0. (4) 


Tf, then, 


we get 


3. Forms or ENGINE IN WHICH THIS SOLUTION IS 
REALISED, 


This solution is realised with the most complete success 
in small fan engines where two cylinders are placed 
exactly in line, but on opposite sides of the crankshaft, 
One piston actuates a central crank, and the other piston 
two cranks—one on each side of, and at 180 deg. to, the 
first. But the arrangement is entirely unsuitable for 
= : 

his exact balance can, however, also be obtained if we 
place the cylinders in line on the same side of the crank 
shaft, one piston being directly connected to the crank, 
and the other connected through a lever to the same 
crank, This is roughly shown in the accompanying illus- 
tration (Fig. 1). If the inertia of the crank and a portion 
of the connecting rod is balanced by a light counter- 
balance, as shown, and if the moving masses are properly 
——, both horizontal and vertical balance is exact. 

‘igs. 2 to 13, page 64, give a design in which this exact 

vertical and horizontal balance is attained in a manner 
much more applicable to marine engines. The engine is 
more unbalanced torsionally than the ordinary type of 
=" marine engine. But I will show in sections 9 to 

1— 
(a) That the period of slowest torsional vibration of 
the ship is so short, compared with the engine revolution, 
that the resulting vibration is a rigid body rotation of 1st 
period almost entirely, and of little more than infinitesi- 
mal amplitude. : ‘ 
(b) That the excess of torsional couple is confined 
almost exclusively to the 1st period. Those of high 
period which, by synchronism, might set up elastic tor- 
sional vibrations, being equally feeble in the ordinary and 
proposed designs. Thus, as elastic torsional vibrations 
are not set up by the former, they will not be seb up by 
the latter engine. 3 ; 
I will now give a few figures and explanations referring 
to the design, Figs. 2 to 13, page 64. These, with a few 
additions, are the same as were submitted at the end of 
last year, along with the design, to my friend, Admiral 
George W. Melville, Engineer-in-Chief of the United 
States Navy. I am very proud to be able to say that this 





or Journal of the American Society of 





8ponding period of 1900, showing a decrease of 9222/., or 
ser cent, 





vol. ix, page 508, equation (78). 


* Paper read before the Institution of Naval Architects. 
+ See ENGINEERING, vol. lxiv., page 51 —— (10) ; 
aval Engineers, 


* * Recent Trials of the Machinery of Mh mae ge by 
Sir Albert John Durston, K.C.B., R.N., M. Inst. C.E., 
and Henry John Oram, R.N., M. Inst. C.E. ; Minutes of 
Proceedings of the Institution of Civil Engineers, vol, 





+ See ENGINEERING vol. lviii., page 53, 


oxxxvii., page 210, 
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distinguished engineer, after careful examination, offici- . ; (1067 x 27.5 1224 x 35|shown. The bolting of the casti ing the main 
ally signed the design, and writes : ‘I have full faith in | Reduced mace of links for eati- (——"5=——" “T° girders to the framing and cylinders should also be very 
it, and have approved it;” and, further, declared his *** | = 533.5 Ib. = 779 lb, | Strong, as there is a pull of fully 60 tons on it from the 
intention, should 2 ‘offer, of adopting it. Reduced mass of levers from levers. If the cutting away of the main guides to clear 

Cylinders, 27 in., 39 in., 56 in., and 80 in. in diameter. (c) ead as ee aaa 7S = 1132 Ib, | the levers is considered too much, or if it is desired to fit 

ee Utd San See EL aater oe Sha 
ler pressure, . per square inch. a 5 Ib. . | lowered or the connecting lengthened a few inches. 

Designed piston 8 ‘ B00 ft. per minute. Total aus venue In the former case the connection of the counter! 


Revolutions, 112.5 per minute. 
4, CALCULATIONS FOR BALANCE. 
(a) Connecting rod* : 


One connecting rod... 
Length between centres, 
9 ft. 


3648 Ib. 
108 in. 
76.38in. 


Centre of gravity of rod 
from crosshead centre. 
Part of connecting rod to 
taken as revolving 

with crank-pin 


= 3648 x 7638 — 9580 tb, 
108 


Part of connecting rod to 
be taken as reciprocat- 


ing with crosshead ... 3648 — 2580 = 1068 lb. 
(b) Counterbalancing the parts revolving with the 
crank : 
Part of connecting rod to Arm for 
be taken as revolving _ Leverage. me ag 
with crank-pin—from “” in. sess tt 
(a Sebi ges se x 24 = 61,920 
Crank-pin, takenassolid 1158 x 24 = $97,792 
Crank webs on crank-pin 
side of shaft centre ... 2930 x 14.1 = 41,313 
131,025 
Deduct for hole at crank 
radius ... Sas a: ee oe = 13,896 
Total moment ... 117,129 
Twocounterbalances and 
parts of crank webs on 
same side of shaft 
centret ... w- 6250 x 22.3 =117,075 


The counterbalances thus exactly balance the othe" 
parts revolving with the crank, as the inertia forces are 
equal and oppositely directed in the same plane. 

(c) Reduced mass to be taken for levers. 

As all parts of the main levers have not the full 48-in. 
travel, they must be taken at a reduced weight, the 
moment of each end being reckoned from therocking centre, 
and the arm being measured parallel to the centre line of 
the lever, similarly to the calculation for the counter- 
balances in (b), above. 


Crank End of Oater End of 
; Laver. Lever. 
Length between rocking 
centre and end centres 39 in 39 in. 
Mass aS ba : 2482 lb. 2123 Ib. 
Moment v4 54,604 in.-Ib 44,160 in.-Ib. |: 
Arm = moment + mass.. 22 i 20.8 in. 
2123 x 20.8 





in. 
2482 x 22 
Reduced mass oof 39 39 
= 1400 Ib. = 1132 lb. 

(d) The parts moving with the crosshead of the high- 
pressure cylinder must now balance those of the 2nd 
intermediate pressure ; similarly, the corresponding parts 
of the 1st intermediate pressure and low pressure must 
balance, as in the following Table : 





2nd 1st 

Interme- Interme- Low 

High diate diate Pres- 

Pressure. Pressure. Pressure, sure. 

Ib. Ib. Ib. Ib. 

Piston .. 662 1416 3083 

Piston rod . 1180 1428 1180 1428 

Guide block .. ee -- 1426 689 1425 689 
Part of connecting rod. See 

@ .. se a -- 1068 _ 1068 - 

Links to levers - -. 1067 1224 1067 1224 

uced mass of levers .. 1400 1132 1400 1132 

Total 6802 6802 7556 7556 


The vertical forces from these parts are now exactly 
anced, and are zero. The piston rods and crossheads 
of the high pressure and 1st intermediate pressure are 
shown bored out, merely to call attention to the fact that 
the balance may be obtained by deducting weight as well 
as by the less costly way of adding weight, say, to the 
pistons, where necessary. 
In the design shown it has not been necessary to depart 
from the usual proportions of the parts to effect a balance. 
(e) The parts of the main levers and links at their ends 
have a small transverse movement, principally of 2nd 
period ; but the forces from this are also thus : 


Crank End. Outer End. 


Mass of links ... 1067 Ib. 1224 Ib. 
Length of links Fe 55 in. 55 in. 
Distance of centre of gravity 

of linksfrom upper ends... 27.5 in. 35 in. 





* For the reason of this calculation, see “ Analysis of 
the Inertia Forces of the Moving Parts of an Engine,” 
by the present writer ; ENGINEERING, vol. lxiv, page 513, 
remarks after equations (15) and (17); or Journal of the 
American Society of Naval Engineers, vol. ix., page 513, 
remarks after equations (83) and (85). 

t Obviously, in counting the moment for the counter- 
balances, the sum to be is 2 Mz, where M is any 
small portion of the mass and 2 its eee 


shaft centre, measured parallel to the crank radius. 
annexed sketch, Fig. 14. ‘ 








To produce this balance the extremity of the outer end 
of the lever has been thickened to 54 in., whereas 4 in. is 
ample for strength. By a very small further addition 
the totals 1933.5 and 1911 could be made to agree exactly; 
but they are left in order to indicate that an infinitesimal 
residuum need not be taken account of. 

(f) Mode of procedure. 

_ If the following sequence be observed in making draw- 
ings and calculations, no further delay need be incurred in 
the design than the time required to make a few simple 
calculations : 

1. After the crank shaft and connecting rod are drawn, 
calculate and draw the counterbalance of the requisite 
size. 

2. After the main levers and their links are drawn, 
make any slight addition required to one or other end of 
the levers to produce horizontal balance, as in (e). 

3. After all the other moving parts are drawn, add to 
one or other of the balancing pistons sufficient to make 
exact ce, as in (d). 

This also suggests the proper mode of procedure in 
building the engine. A little metal should be left on 
each piston till all the other moving parts are finished and 
weighed, after which the uisite amounts of metal 
— be taken off to produce the exacb required 

alance. 














) The balance of the valve gears is obtained in pre- 
cisely the same way as the foregoing. But it would be 
ample to make 

Reduced mass of ahead, 
eccentric... a ~ 
+ ahead strap and 
( ia ii a ase 

+ (say) 4 lin 

rod 


Reduced mass of outer 
end of levers 
+ or 


+ 4 drag-rod... aa + valve spindles 

+ a dree- indle + 2nd intermediate 

+ reduced mass of pressure valves 
crank end of levers 





+ high pressure valve/ 


and, similarly, for the 1st intermediate pressure and low 
pressure gear. e 

The engine is now exactly balanced for all vertical and 
heniacatal forces. Being balanced for all periods, there 
will be an absence of these short-period vibrations or 
tremors that have been found so annoying, and which 
must e the correct aiming of a gun much more 


difficult. 
5. REMARKS ON DESIGN. 
In this engine the balance is complete for each crank by 
itself, and ‘eenioee perfect longitudinal flexural rigidity 
of the ship under the engines is not required for complete 


success. 
I prefer the alternative plans shown in Figs. 11 to 13, 
page 64. In them the cylinder clearances are reduced to a 


minimum. Working the high-pressure and 1st inter- 
mediate ure valves by an overhung arm, as shown, is 
not novel, and cannot be at all objected to if the vertical 


ide-rods working in the bearings at the ends of these 
as are made stiff enough. This stiffness has been 
amply provided. 
he counterbalance, marked G, shown by dot-and-dash 
lines, must be added for an exact 3; but its omis- 
sion would only leave a very minute couple, tending to 


produce vertical transverse vibrations. 

The small plan of the ae (Fig. 6, 64) shows 
that the valve levers are held from fore-and-aft move- 
ment by the at the roc centre, and that 


beari 

clearance is provided at the ends of the levers; so that 
any relative movement due to expansion by heat of the 
two cylinders cannot strain the gear. Transverse expan- 
sion 1s allowed for by a extra clearance in the 
slipper blocks of the centre and outer b Great 
care should be taken to keep the connections of the high- 

ure and Ist in’ = te pressure ——— a oe 

ing very strong, as this is nob accomp! so readily 
as for > oles two cylinders. These connections, and 
the ribbing of the cylinder bottoms, are somewhat fully 





to the cranks will have to be modified. The main levers 
are kept low down to bring them below the casting — 
ing the main guides. This not only makes them easily 
portable, but it also gives such length to the lever links 
pe but slight pressure is produced by them on the main 
guides. 

The crosshead bearing of the high pressure and lst 
intermediary pressure cylinders is formed in the piston 
rod. The links from the crank ends of the main ‘levers 
are thus directly connected to the connecting rod, and the 
forces from them do not pass through the crosshead bear- 
ing. If the crosshead ings were in the connecting 

, a8 is frequently the case, these forces would be trans- 
mitted through them, thus making a more indirect con- 
nection to the crank shafts. The design adopted is also 
lighter and more compact, and hence for reasons is 
much to be preferred. 

Valve Setting.—Although not shown on the drawing, 
the valve setting preferred is that of the yacht Sovereign, * 
as it gives a much longer range of cut-off than the usual 
setting. Stroke of valves, 8 in., full ahead gear; valve 
circle B, Fig. 5 (page 334 of ENGINRERING, vol. lxv.), of 
Sovereign’s valve setting. When the engine is running 
at 112.5 revolutions per minute, the speeds of steam in 
feet per second for this setting are : 


H.-P. 1st1.-P. 2adI1.-P, L.-P. 
Taleb ... 100 156 172 182 
Exhaust 52.3 81 90 95 


Pressures on bearing from steam pressure : 


Maximum total pressure on 
each piston é ... = 67,400 lb. = 30 tons. 

1b, per sq. in. 

= 200 


440 


Main bearings 

Crank pin... ee ait 

High pressure and 1st inter- 
mediate pressure cross- 
head bearin 


eae a 842 
High pressure and 1st inter- 
mediate pressure guide 
blocks eis cp ven. ea ete 
Bearings of links to levers 
Centre bearings of main 
levers : a Se 
2nd intermediate pressure 
and low pressure guide 
blocks sa an oe 20 
The combined steam and inertia stress alters the maxi- 
mum in the bearings by about the same proportion as in 
the ordinary design. 


48 
802 
560 


The pressures are seen to be under ordinary ice, 
especially in the parts making connection from the cylin- 
ders at the back. This involves no clumsiness of design, 


and, by making the wear of these bearings very slow, 
will insure smooth working of this gear for long periods 
without setting up. Inthe merchant engine design, to 
be referred to immediately, the pressures in the lever con- 
nection of the low pressure and 2nd intermediate pressure 
cylinders, and in the high re and ist intermediate 
pressure crossheads, are reduced to about 60 per cent. of 
those just given. This could done in the first 
design, thus removing any — anticipation of diffi- 
culty. In discussing these designs recently with a friend 

who is an engineer of large experience in high-speed 
machinery, he very truly remarked that quiet running is 
almost entirely a question of large bearing surfaces. 


6. Tae Lever ConneEcTION. 


The point which would claim the attention of any engi- 
neer = the proposed design is the introduction 
of the lever. In this country all but the oldest members 
of our profession have never seen the lever used in the 
principal parts of marine engines except in the valve and 
pump gears. But in America the ine is almost 
universal for river boats, and often runs at high 
piston speed. Itis well known, and it comes within my 
own experience, that it is an exceedingly quiet and 
smooth-running engine, and costs exceptionally little for 
repairs. Indeed, these are the very points which seem to 
have enabled it to hold its place in that country against 
more compact and lighter direct engines, 

In Britain, where few but ocean steamers are built, the 
beam, or side lever, engine disa; merely because 
the screw propeller was adopted. Any remarks I can 
find with — to the history of this engine are similar 
to what I have just said in favour of the American 
engines. In the large proportion of machines used in the 
arts, whether running at high speeds or not, the lever is 
introduced with perfect freedom, and with no objection- 
able result, Though the bearings are most frequently 
—e the machines run for long periods without 
overhaul. 

There are two causes from which trouble could arise : 

1. The increased number of joints between the piston 
and shaft. 

2. The increased elasticity due to the lin 

That both sources of trouble can be avoided is proved 
conclusively by the ——— just cited of engines 
and other machines. But, with regard to the number of 
joints, I will further cite, as one of many instances familiar 


Fig. 5; or 
Engineers, 





* See ENGINEERING, vol. Ixv., page 334, and 
Journal of the American Society of Naval 
vol, x., page 611, and Fig, 5. 
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to marine engineers, the valve gear by Heusinger von 
Waldegg, also known as the Walschaert, and on the 
Clyde as the Brock gear. This is an excellent gear, which 
runs smoothly and quietly in high-speed engines with 
much heavier pressures on the bearing surfaces than I 
have adopted above. The number of bearings is greater 
in a considerable proportion than in the design I pro- 


pose. 
Regarding the effect of elasticity, I have recently com- 
municated to the Journal of the American Society of 
Naval Engineers* a long investigation on the ‘‘ Inertia 
Stress of Elastic Gears.” I have shown that where the 
movement of any mass is frictionally resisted—as_in this 
case that of the pistons—we are usually liable, under per- 
feotly definite circumstances, to a large increase of inertia 
stress through the production of a vibration of natural 
period—a vibration rarely visible. Thus the fact that the 
factors of safety in running machinery are much greater 
than Wéhler found necessary is completely accounted for, 
since no such effects of inertia were produced in his ex- 
pens. It would take much too long to discuss even 


riefly the principles involved, and I must be satisfied | 


with referring to my previous investigation. But in the 
design proposed it can be shown that this increase of 
stress is scarcely more than for the usual direct connec- 
tion ; and the ordinary calculation of the stresses, with 
the usual factors of safety, will be sufficient, except for 
the levers. These are designed for stiffness alone, and 
are much in excess of the requisite strength. The natural 
period of the low-pressure piston in the design, Figs. 2 
to 13, page 64, isabout the 30th when the engine is run- 
ning at 900 ft. per minute piston speed (= 112.5 revolu- 
tions), and this is far above what is absolutely necessary 
for steady working. 

Comparing the indirect connection with the direct one : 
The main guide and crosshead bearings of the low pres- 
sure and 2nd intermediate pressure cylinders are not 
altered from the usual design, except that the former is 
greatly, and the latter to a considerable extent, reduced 
in pressure per square inch from ordinary practice. The 
outer lever ing replaces the crank-pin of the direct 
connection ; and, simi iy, the centre lever bearings re- 
place the main bearings; but they are both much more 
favourable than the rotating bearings they replace, and 
can be much more closely set up, the diminished slack 
helping to prevent shock. Against these advantages we 
have tieGxtra links at the crank ends of the main levers. 
The character of the reversal of stress in the crank pins 
and main bearings is in no way altered by having them 
taking the stress of two cylinders instead of one; and 
they should work as quietly and well if, as is the case, the 
pressure per square inch is kept about the usual amount. 

A minor point, which might cause anticipation of diffi- 
culty, is that the lever links stand at an angle to the ver- 
tical at the ends of the stroke. Thus, when the steam 
pressure is reversed at the end of the stroke, there is a 
pe got sudden reversal of pressure on the main 
guide, possibly producing shock ; while in the direct con- 
nected engine, the connecting rod being then vertical, 
there is no reversal of pressure on the guide due to steam 
pressure. Bub we must recollect that in high-speed 
engines the inertia usually rises above the highest stress 
due to steam, and reversal of pressure on the main guide 
occurs not only at the end, but again further on in 
the stroke, when the connecting rod is standing at a con- 
siderable angle. As the links from the levers in the pro- 
posed design are at this second reversal nearly vertical, 
the conditions are decidedly more favourable than in the 
ordinary engine at high speed; though, as no trouble 
arises in it even at the second reversal, none need be 
anticipated in the proposed design at high or low speed. 

Finally, it may be asked: What is the crank but a 
lever, and that not of the best kind, with its large span, 
rotating journals, and bearings whose diameters bear such 
a considerable proportion to the length of crank? The 
proposal is to replace these by levers of a better descrip- 
tion. 

In the early days the crank was long viewed with dis- 
trust, which was unfounded ; and, I believe, misgivings 
which some might entertain here will quickly venlk Wee 
the proposal has become familiar and its advantages have 
been weighed. Indeed, I have already found this to be 


the case. 
(To be continued.) 





InpDIAN MIDLAND Rattway.—The capital expended by 
the Indian Midland Railway Company to the close of 
last year was 7,976,181/. . The length of line owned or 
worked by the company at the same date was 11124 miles 
—viz., Indian Midland Railway, 796} miles; Bhopal 
State line, 57 miles; Bina and Baran line, 1458 miles ; 
and Bhopal and Ujjain line, 113} miles. The ratio of the 
working expenses to the traffic receipts in the second half 
of 1900 was 57.95 per cent., as compared with 57.67 per 
cent. in the second half of 1899. 


Franoo-CanaDiAn Steam NAVIGATION.—Arrangements 
have just le for the establishment of a new 
line of steamers between France and a. The com- 
pany which has the matter in hand is to be subsidised by 
the Canadian Government to the extent of 10,000/. per 
annum for a service of at least 18 complete voyages 
annually. The subvention is Cott mae Re Apr 
to a maximum of 20,000/. for a y service in summer, 
and a bi-monthly service in winter. Havre will the 
principal ey of the line in the North of France and Mar- 
seilles in the South of France. The Canadian ports will 
be Quebec and Montreal in summer and Halifax and St. 
John’s in winter. 
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A WATER-COOLED BLAST-FURNACE 
BOSH.* 


By Axe. Saug.in, Millom, Cumberland. 


Tue problem of maintaining the bosh and hearth lines 
of a blast-furnace, subjected, as they are, to the combined 
destructive influences of high temperature and incessant 
abrasion by the descending materials, is one which has 
confronted all blast-furnace managers, and to the solution 
of which most of them have given much study and 
experiment. The result of these experiments and of the 
experience gained are the various forms of water-cooling 
devi which now are in use for protecting the walls 
of the lower part of the blast-furnace. : 

In England, where, in most cases, small outputs satisfy 
both directors and management, the problem has hitherto 
been less difficult than in America. The custom in the 
former country has generally been simply to increase the 
thickness of the brick walls, on the principle, evidently, 
that it takes a longer time for a furnace to cut through a 
6-ft. wall than to ruin one 2-ft. thick. When a furnace 
has been built from the beginning with a small hearth and 
with a bosh wide out of all proportion to the hearth and to 
the quantity of blast available, the shape of the furnace 
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_ The closed bronze boxes under jure are very px 
sive in first outlay, and require Ae quantity of clean 
water under a considerable head. As the side which 
they present to the fire is ey narrow, and the 
distance between the rows comparatively large, they tend 
to the formation of horizontal ridges on the bosh walls 
opposite each row of plates. If a leak should occur in a 
box, it is difficult promptly to locate, and as the water 
must circulate through the boxes under, high pressure, 

damage may be caused to the furnace before the 
Sefective box is discovered and the water turned off. 

Water-pipes and coils built into the brickwork are 
often broken by the expansion or settling of the brick- 
work. They are periodically getting clogged, are difficult 
to exchange, and complicated to control. 

The shell with outside spraying is sloppy, and, on 
account of the slope of the bosh, very difficult to cool 
uniformly all over. 

Plate shells with horizontal circular pockets are not 
satisfactory, as the deep pockets, in spite of every 
attention, will get filled up with mud and ‘incrustations, 
preventing the contact of the cooling water with the 
shell, which, in consequence, soon becomes leaky. 

Perhaps the most general criticism, which can be 
passed upon all the arrangements above described, is, that 
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is of little importance. A few feet more or less on the 
furnace bosh has not made much difference, as long as 
the furnace never is made ‘‘ to work all over.” With these 
wide furnaces and slack blast, you are practically blowing 
into an ore pile. 

The brickwork surrounding this pile of ore is taxed but 
little, and lasts indefinitely. Under these conditions, 
however, the control, which the manager should have 
over the working of his furnace, is to a great extent lost. 

When, on the other hand, as in America, keen com- 
petition and high cost of individual labour make large 
output, rapid driving, and close control of the furnace 
working im tive; when, therefore, the hearth must 

the bosh made to correspond, and the 
pressure and quantity of blast increased, so as to make 
the furnace evenly effective throughout ; then the brick 
walls themselves—and not scaffolds covering them—will 
give the outline of the working furnace. Even the best 
of firebrick unaided by outside cooling influences will then 
no longer resist the destroying action from within. 

Am t the means for cooling the blast-furnace bosh 
walls hitherto in use are: 

cast-iron or bronze boxes filled with water. 

Closed bronze boxes under water pressure. 

Copper pipes built into the brickwork. 

Brick-lined plate shells sprayed on the outside. 

Similar plate shells surrounded by successive rows of 
circular horizontal water pockets. _ 

These are old and well-tried devices, each having its 
distinctive advantages and advocates, and also its draw- 


The open cast-iron and bronze boxes, with their slow 
circulation, are liable to burn through or from 
unequal expansion, in which case the cooling water must 
be turned off, and the boxes become worse than useless. 





* Paper read before the Iron and Steel Institute, 








the cooling effect carried to the bosh walls is not sufli- 
ciently uniform at all points, the result being a tendency 
for the inside of the bosh walls to me ridged and 
uneven. At the same time, all of them have many good 
points, and to-day successfully hold many a furnace lining 
to its intended shape under severe duty. ‘ 

What is wanted is a device that will meet the following 
conditions. It must— : 

1. Maintain the furnace bosh at its 
and slope during the entire campaign of 

2. Be reasonable as to cost. 

3. Consume only a moderate quantity of cooling water. 

4. Be accessible for cleaning while the furnace is run- 
ning. 

5. Supply mechanical strength and stability to the 
structure of the bosh. 

6. Permit of easy regulation of the amount of cooling at 
different levels, as the zone of fusion is raised or lowered 
in the furnace. 

7. Insure that no water can leak into the furnace. 

To meet these conditions, the writer has designed and 
successfully employed at the Millom Works bosh casings, 
which he has reason to believe are original. 

_ The device consists of a plate shell in the shape of an 
inverted frustum. To the outside of this shell are 
riveted open troughs ay wound around the plate from 
the top of the bosh to the circular oe _trough, 
which forms the base of the frustum. The jacket is 
built of }-in. steel plates with flush joints, butt strapped 
on the inside, and double riveted. The jacket is sup- 
ported on the furnace walls ly bose of a circular rim of a 
4-in. by 4-in. by §-in. angle bar. At the bottom it 1s 
riveted to a circular steel water trough. ‘The spiral 
troughs are two in number; they are fe up of 14-in. by 
1}-in. steel bar, and an 8-in. by }-in. steel plate, form: 

respectively the bottom and front of the troughs, whi 

are pitched at an incline of about } in. to the foot. The ver- 


pre r diameter 
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tical distance from bottom to bottom of the spirals is 


14 in. 

If water is admitted to the top ends of the spirals, the 
bosh will, therefore, at once be surrounded by parallel 
bands of flowing water about 3 in. wide, spaced 11 in. 
apart. The inside of the steel jacket is lined with 9 in. 
of the very best firebrick obtainable, carefully fitted. 
Gradually this brick lining will disappear, and be re- 
placed by a layer of the characteristic silico-graphitic 
mass, which the furnace deposits, wherever the fire of the 
interior is met by an energetic external cooling action. 

The experience which led to the design and adoption of 
this arrangement may be worth recording. ’ 

In 1883 the writer designed a small eer furnace in 
Western Pennsylvania. It was built 66 ft. high, 12 ft. 
wide in the bosh, with a hearth of 6 fb. 6 in. in diameter. 
The furnace was constructed inside of an old-fashioned 

uare stone stack. Space was most limited, and “ee 
difficult to obtain. To arrange for this, a plate she 
lined with 9 in. of firebrick was used for the bosh, water 
being sprayed on the outside of the shell. The furnace 
ran for over two years, making an increased output of 
8) ingen Sas 3 it was then blown out for financial reasons. 
The h gave no trouble whatever. Red hot spots occa- 
sionally appeared on the plate shell, owing to unequal 
and defective cooling, and the cutting away of the lining, 
but, as soon as a spray was directed against such a point, 
the trouble disappeared. : 

Later, in 1890, the writer was entrusted with the con- 
struction of another furnace in Pennsylvania, intended 
for the production of basic iron. It was built 75 ft. high, 
18 ft. 6 in. in the bosh, and 9 ft. 6in. in the hearth. A 

late bosh jacket was again employed, this time backed 
a a brick wall 134 in. thick. e furnace was success- 
fully blowp in, and produced from 900 to 1000 tons of 
basic iron per week. After about half a year, it was, 
through an error of the superintendent, limed up almost 
past redemption. Cold blast and excessive tem) tures, 
sufficient to fuse the brick in the stoves, were alternately 
employed; large c of dynamite were exploded 
inside of the furnace below the now perfectly-formed, 
dome-like scaffold. Finally, the scaffold was melted down 
with oil blow-pipes, and the furnace re-started. It then 
ran for a few months, when it — was scaffolded above 
the bosh and chilled. After the furnace had been dug out, 
the writer was called on to examine and report on the 
lining. The lower portion of the barrel, where the scaffold 
had been formed, was somewhat worn, and the hearth, the 
walls of which originally were 40 in. thick, was consider- 
ably cut mee but the bosh wall presented a smooth, 
regular, and glazed surface from top to bottom. Directly 
in front of the spraying pipes the lining was somewhat 
thicker, but the average depth of the coating was proved 
to be from 7 in. to 9in. Holes were cut through it in 
two places, but no vestige of brick was found, the mass 
being, however, so hard as almost to defy the chisel. It 
was, therefore, reported that the bosh lining was good, 
and, after some smaller repairs to the hearth, the furnace 
was again started. It now ran for more than two years, 
and no trouble was ever experienced with the bosh walls. 

It has therefore been demonstrated that a —- 
cooled iron plate exerts a protective influence on a bric 
wall built up against the same toa depth of from 7 in. 
to 9 in., and also that the brick is gradually worn away 
or decomposed, & graphitic mass of about the same thick- 
ness taking its place on the inside of the plate. 

From an economical point of view, the ‘‘Sahlin bosh ” 
compares favourably with a bosh cooled by means of 
bronze plates, as will be seen by the following ee ry 
of approximately estimated costs of a furnace bosh 14 ft. 
high, 19 ft, inside diameter atthe top, and 11 ft, diameter 


at the base, viz. : 
1.—Sahlin’s Bosh. 





£ 
One bosh jacket with discharge trough 
complete, erected, including all ex- 
penses ate 7 ee ass be 500 
8000 bricks at 57. per thousand ... —_... 40 
Setting same at 30s. per thousand (plain 
wall) .. rf ey i se ef 12 
Four 1}-in, water pipes at 27. each 8 
Total cost of bosh, about ost 560 
2.—Bosh Cooled with Bronze Boxes, . 
96 bronze boxes (8 rows) ... sei er 650 
_ Seven circular steel hoops... iss bad 93 
30,000 9-in. bricks at 57. per thousand ... 150 
Setting ,, » 50s. per thousand 
(arches) ., 75 


One circular discharge trough 12 by 18in. 150 
— 9 supply pipes with cocks at 
. @aC ais . 


72 connecting pipes at 10s.each... —... 36 
12 discharge pipes at 20s. each ... ... 12 
Total, about a ie io 


see estimates are based on prices ruling in December, 


The “Sahlin bosh ” is practically indestructible, its life 
rand 88 long as that of the 4-in. steel plate. The thinness 
of the brickwork or deposit prevents the disruption of 
the jacket, so common in furnaces with thick brick walls. 
the conductivity for heat of a plate is considered in- 
versely proportional to its thickness, it is an open ques- 
tion whether a g-in plate, or even a +s-in. shell, would not 
give a better result than ee Se plate which has been 
used for the first farnaces at Millom, 
. The spiral troughs can be cleansed or scraped out at an 
time without shutting off the water. If required a fresh 


ely of cold water may be added at any point of the| Rotterdam. 


escent. Two streams of water admi near the top 





ef the troughs will uniformly cool the entire surface of 
the bosh. 

Everywhere in Great Britain the blast-furnaces are 
builton low columns. Their plate shells are of enormous 
diameters, sometimes as much as 32 ft. to 24 ft. In remodel- 
ling these furnaces, it will be found difficult to arran 
for ey I a. and air circulation around the bosh. 
The “ in ” will provide this, as itcan be placed 
inside of the old shell at any height above the lintel 
plates supported by thecolumns. The angular space be- 
tween the out wall and the bosh plate would not give 
access to a number of rows of cooling plates, but, how- 
ever narrow the space, the spiral troughs can be reached 
and kept clean ; while, for air circulation, a few openings 
cut through the brickwork and the outside furnace casing, 
close under the upper edge of the bosh, will suffice. It is 
therefore hoped that the new bosh arrangement will aid 
in the economical modernising of our old furnaces, 





LAUNCHES AND TRIAL TRIPS. 

TuHE following are the particulars of the Russian cruiser 
Dee which was launched at the yards of Burmeister 
and Wain, Copenhagen, on June 8: Length, 355 ft.; 
beam, 414 ft.; draught, 16 ft.; displacement, 3200 tons ; 
engines, 11,500 horse-power, supplied by 16 Belleville 
boilers with economisers ; speed, 22 knots ; capacity of 
bunkers, 600 tons; radius of action, 5000 miles at 11 
knots. She will six 4.7 in., eight 1.85 in., two 
1.45 in., one Baranovski, and two Maxim guns; also five 
torpedo tubes, one.aft and four broadside, above water for 
17-ft. Whitehead torpedoes. The armour deck will run 
nearly her whole length. Her complement will be 14 
officers and 320 men. 


On Saturday, the 29th ult., the fine steel spar-deck 
steamer Corn Exchange, built —— R. ag, 1 
and Sons, of Tees Dockyard, Middlesbrough, for the 
London Exchange ee ee Limited, and 
having a capacity of about to tons deadweight 
on a moderate draught, proceeded for her official trials. 
The vessel was very nearly in a half-loaded condition, and 
a 12-knot course was selected, which was just accomplished 
in the hour. The machinery has been supplied by Messrs. 
Blair and Co., Limited, of Stockton-on-Tees, having 
cylinders 26 in., 424 in., and 694 in. in diameter by 45 in. 
stroke, steam being supplied by two large single-ended 
boilers working at a pressure of 180 Ib. per square inch. 








The Laxevaags om ag aoe and eins: Com- 
pany, Bergen, Norway, launched on Tuesday, the 2nd 
inst., the s.s. Nor, built to the order of Messrs. Harloff 
and Boe, Bergen. The principal dimensions are: 244 ft. 
length between a 36 ft. beam extreme by 
19 ft. depth moulded. The machinery is also constructed 
by the Laxevaags Engineering and Shipbuilding Com- 
pany, the cylinders being 174 in. by 29 in. by 48 in. in 

iameter by 33 in. stroke. The boiler works at 175 Ib. 
pressure. 





The Leviathan, armoured cruiser, was launched on 
Wednesday, the 3rd inst., from the yard of Messrs. John 
Brown and Oo., Limited, Clydebank. The vessel is of 
the same type as the Drake, built at Pembroke Dockyard, 
King ‘Alfred, built at Barrow, and Good Hope, built at 
Fairfield. She is 400 ft. in length between perpendiculars, 
and 71 ft. 3 in. in breadth, with a displacement of 14,160 
tons, indicated horse-power of 30,000, and a speed of 
23 knots. She is of the same dimensions as the Terrible 
and Powerful, but is improved in several ways, notably 
in matters of armament and protection, and has already 
been fully described in Encinzgrinc. (See vol, lxxi., 
page 273. 


On Wednesday, July 3, the Flensburger Schiffsbau- 
Gesellschaft launched from their yard the first of two 
steel screw steamers which nae coe ening for the 
Deutsche Dampfschifffahrts haft ‘* Hansa, 
Bremen. The chief dimensions are as follows: Len 
over all, 435 ft.; breadth, 35 ft.; depth, 32ft.5in. The 
vessel was named Marienfels. 


On Thursday, the 4th inst., the Sunderland Ship- 
building Company, Limited, launched a steel screw 
steamer, 360 ft, between perpendiculars by 48 ft. broad 
by 31 ft. deep, built to carry 7200 tons deadweight. 
The main engines are by the North-Eastern Marine 
Engineeri mpany, Limited, Sunderland, and have 
cylinders 96 in., in., and 694 in. in diameter by 45 in. 
stroke, steam being supplied by three large boilers work- 
ing at a pressure of 180 1b. per square inch. The vessel 
has been built to the order of Messrs. Jenkins and Co., 





Limited, of London, for their “Shire” line of steamers, | So 


and was named Pem 

Messrs. Craig, Taylor, and Oo., Thornaby-on-Tees, 
launched on Thursday, the 4th inst., a steel screw steamer 
of the following dimensions, viz., 372 * oe 48 ft. b 
30 fb. 11 in. depth moulded, to carry over 7000 tons dead- 
weight, and has a bulk saupetiy of about 8500 tons. The 
pete 9 has been constructed by Messrs. Richardsons, 
Weatgarth, and Co., Limited, Sunderland, the cylinders 

ing 234 in., 38} in., and 68 in. in diameter by 48 in. 
stroke, with three large steel boilers working at 200 Ib. 

ure. The vessel has been built to the order of 

essrs. G. J. H. Siemers and Co., Hamburg, and is 
named Burgermeister Hachmann. 

There was launched on Friday, the 5th inst., by Messrs. 
C. 8. Swan and Hunter, Limited, a vessel named the 
Themisto, built to the: of Messrs, Hudig and Veder, 


© principal dimensions are: << 
348 ft. ; breadth extreme, 45 fb. 3 in. ; and depth moulded, 








28 ft. 9in.; and will carry about 5800 tons deadweight 
ona draught of 23 ft. The hon gr and boilers are being 
supplied by Messrs. Blair and Co., Limited, Stockton- 
on-Tees. The cylinders are 24in., 40 in., and 66 in. in 
diameter by 45 in. stroke, supplied with steam by two 
large boilers working at 180 Ib. pressure. 


Messrs. David and William Henderson and Co,, Limited. 
Partick, launched on Saturday, the 6th inst., the large steel 
screw cargo steamer Maasland, which they have con- 
structed to the order of the Zuid- Amerika Line of Amster- 
dam. She isin length 393 ft., breadth 50 ft., with a depth 
of 28 ft. 8 in., having a gross tonnage of about 4400 tons. 
A set of triple-expansion engines will be ie Ym and 
fitted by the builders, having cylinders 25 in., 4lin., and 
67 in. in diameter by 4 ft. stroke, also two large single- 
ended boilers working at a pressure of 175 Ib. 


Messrs. William Simons and Co., Limited, of Renfrew, 
launched from their yard on Saturday, the 6th inst., the 
twin-screw, stern-well, barge-loading dredger Yuiho. 
The vessel is fitted with two pairs of compound surface- 
reo ae engines of 600 indicated horse-power com- 
bined, one cylindrical steel boiler, for a working 
pressure of 120 lb. per square inch. Either set of engines 
is capable of driving the dredging —— , and together 
are of sufficient power to propel the dredger at a speed 
of seven knots. Bucket-lifting — , 500 tons per 
hour. The bucket ladder, controlled A independent 
steam hoist, is of sufficient length to dredge 35 ft. depth 
of water, and is a to dredge the vessel’s own 
flotation. Special powerful steam winches are provided 
at bow and _ stern to regulate the cut of the dredger when 
at work, The Yuiho will shortly leave for Japan, where 
she is to be employed on extensive harbour improvements. 


The s.s. City of Madrid proceeded down Belfast Lough 
on Saturday, the 6th inst., on trial. The City of Madrid 
has been built and _en y Messrs. Workman, Clark, 
and Co., Limited, ast, to the order of Messrs. George 
Smith and Sons, of G: w, and is intended for their 
Glasgow, Liverpool, and Calcutta trade. She is the 
eleventh vessel that Messrs. Workman, Clark, and Co, 
have built for the ‘‘City” Line, The principal dimen- 
sions are: Length, 405 ft. ; breadth, 48 ft. 6 in. ; — 
moulded, 32 ft. 3 in. ; with a gross tonnage of 4898, The 
engines are of the triple-expansion type, having steam 
supplied from three large steel boilers. 


On Saturday, the 6th inst., the s.s. Tydeus proceeded 
down Belfast Lough on her trial trip. This is the 
eleventh vessel which Messrs. Workman, Clark, and Co. 
have built for Mr. Alfred Holt, of Liverpool, and is a 
sister ship to the Peleus, which recently left Belfast. 
The dimensions are as follows: Length, 452 ft.; breadth, 
54 ft.; depth, 35 ft. 3in.; with a gross tonnage of 7440, 
She has been built to the Board of Trade requirements 
for a ponmnee certificate, and is specially designed to 
meet the requirements of the China trade. The machi- 
nery is of the triple-ex on type, with steam supplied 
ab a pressure of 1901b. from two large double-ended 
boilers, fitted with a system of forced draught having 
closed stokeholds. 











GoLpD IN Mapacascar.—The value of the gold exported 
from Madagascar last year was 120,366/. The correspond- 
ing value for 1899 was 42,833/.; and for 1898, 13,5417, 

CaTaLocurs.—A new catalogue of engineers’ tools 
and sundries, ranging from heavy wheel lathes down 
to gas taps, has n issued «owe ae aes Machine 
Tool Company, of Old Shades arf, London Bridge, 
E.C. The heavy tools listed include all ordinary 
types of turning, boring, milling, and drilling ma- 
chines. The letterpress gives in each case - the 
floor space occupied, the weight, and the price. — 
We have received from Atkinson’s Testing ae 


” | Cardiff, a price list of the firm’s patent ‘‘de 


beat” ammeters and voltmeters. These instruments 
consist of a glass tube floating in liquid. Sealed in the 
tube is an iron rod, and surrounding it is a solenoid, 
When a current 8, the solenoid sucks down the iron 
rod, and thus depresses the float in the liquid. The 
amount of depression is a measure of the strength of the 
current passing. The standard patterns of ammeters 
work up to 140 amperes.—The New Britain Machine 
Company, of New Britain, Connecticut, have sent us a 
list of *‘shop furniture,” such as tool-racks, lathe-pans, 
and shop yy The tool-racks are all mounted on 
castors, SO as to readily moved to wherever needed. 
In the case of the larger racks and lathe-pans the castors 
have ball-bearing swivels.—Messrs. David Colville and 
ms, Limited, of the Dalzell Steel and Iron Works, 
Motherwell, Scotland, have just published a list of plates 
and bars, The former can be supplied up to 50 ft. in length, 
up to 11 ft. 2 in. wide, and up to 12 in. thick. The list 
gives particulars of extras on both steel and iron bars. A 
very large variety of sections is listed, but the particulars 
given concerning them are somewhat m There 
are, however, a capital series of _——_ locks illus- 
trating different ene the works. — We 
have received from Messrs. W. G. S. Benson and 
Co., began ba Po — = Ne Ky mente 996 W., a 
cop: a phlet they have just issued, describing 
their exhible at G . ‘This exhibit consists of a 
pavilion built of “‘texyl,” which is a trade name for a 
combination of ‘‘ petrifite” cement and iron. It is elabo- 
rately decorated, and contains also some capital specimens 
of art metal work, From an engineering bof view, 
the most interesting features of the pa are those 
showing the possibilities of ‘“‘petrifite.” This is a mag- 
nesite cement, which is capable of uniting and con- 
solidating almost any aggregate, garden soil included. 
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REQUIREMENTS OF ELECTRICITY IN 
MANUFACTURING WORK.* 
By W. S. Atpric#. 


I.—GENERAL CONSIDERATIONS. 

1. Electric Transmission in Manufacturing Work is a 
Means to an End.—Centralised power generation for light 
and manufacturing ; subdivision of the transmis- 
sion system and the motive power equipment ; execution of 
all of work, irrespective of its location ; maximum 
efficiency of workmen, machines, and labour involved ; 
intensified production at best — and at the power 
limit of machines, with improved quality, maximum out- 
put, and reduced cost. 

2. Sanitary Considerations.—It is healthful, clean, and 
free from dirt, dust, and dripping oil ; it affords accom- 
modation and facilities for proper lighting and ventila- 
tion ; it removes dangers from overhead machinery, shaft- 
ing and belts; it reduces the sick-list to a minimum ; it 
insures quietness from absence of much unnecessary noise 
with older systems, and develops cheerfulness in work- 
men. 

3. Disciplinary Valwe.—Ib improves the morale and the 
personnel of workmen ; it conduces to shop order and 
discipline, with the most economic use of the workman’s 
oy: quick handling of material, and maximum efficiency 
of labour. 

4, Flexibility of the System.—Accessibility of all parts, 
adaptability to various uses, and portability of tools, are 
inherent advantages. 

5. Reliability of Service.—It is free from any general 
breakdown, localising casualities, and stopping least ma- 
chinery for repairs ; no accident can affect the whole 
plant in any case of a modern electrical installation pro- 
perly designed, equipped, and operated ; it is more to be 
depended upon than any other system. 


II.—Economios or ELEcTRICITY IN MANUFACTURING. 
1, Electric Power Generation.—This system admits of 
centralised or concentrated power generation, which is 
required for maximum economy. Distributed power 
meration in small and scat units is very wasteful, 
he electric power plant may be located to best advantage 
for fuel and water ape, ares and transportation 
facilities. It may be isolated from other structures, so 
roy od fire risks and insurance rates, especially where 
the boiler-house is in a separate building. The electric 
generating sets may be subdivided into similar and inde- 
pendent units. These may be operated at all times under 
the most economic condition of normal loads. This per- 
mits manufacturing work in any branch or section of the 
establishment as economically under part load as under 
full load, on overtime and > ¥ shifts as during the day’s 
work. Electric light may be supplied from the power 
mains or from separate generators, as conditions require. 
In not a few cases of the introduction of electric driving 
the additional saving has been more than enough to Pay for 
all of the lighting service. The cost of generating electric 
power can only be a deciding factor when the total cost 
of power required is compared to the running ex- 
pense. The saving in fuel depends upon the cost of fuel, 
the average load, the amount of shafting and belting dis- 


2. Electric Power Transmission.—The distances are 
short in factory service, the electric distribution being 
within one building or a group of buildings. The so- 
called line losses are therefore usually negligible in well- 
designed installations. Low voltages are employed in 
factory transmission. From 110 to 550 volts are the 
accepted limits at the present time in this country, either 
for direct er alternating-current working at constant 
potential or pressure. The economics of the various 
systems can be only satisfactorily discussed with reference 
to any given project or installation. 

The —e methods of distribution, 

or both, in manufacturing 


for electric lig 
work : ; 

Two-wire and three-wire gystems for direct or alternat- 
ing currents. — 

ulti-circuit system for direct current multi-voltage 
**Singl hase, t' ire alternati . 
ingle-p wo-wire ng current. 

Two-phase, three or four wire alternating current. 

Three-phase, three or four wire alternating current. 

Composite system direct-current and single-phase or 
two-phase alternating current on the same wires. 

3. The First Cost of Electrical Installation.—This will 
usually be higher for an electrical than for a mechanical 
transmission. The interest on first cost will rarely be a 
determining factor. It will be more than offset by the 
manufacturing economies elsewhere effected and by the 
reduced cost of shop buildings incident to the use of the 
electric drive. 

4. Maintenance of Electric System.—The cost of mainte- 
nance is a minimum. The depreciation is less than in 
“s other system. 

he saving effected is much more than sufficient to pay 
for all of the incidental repairs and renewals to the elev. 
trical {m: or the wiring system. Attendance and 
* gupervision are ly centralised and reduced to a mini- 
mum compatible with efficient service, owing to the 
reliability of the system. Electric generators and motors 
are the simplest of motive power machinery that 
can be used in the ey of power transmission for 
manufacturing work. ~ have the fewest parts re- 
quiring renewals, ey require tically no 
repairs. Electric machines will either or not work. 
They soon make their wants known. They cannot be 
maintained in wasteful operation, as is the case with 
every other kind of motive-power i .'s i- 

* Abstract of paper read before the American Society 
of Mechanical Engineers, Milwaukee Meeting. 


are 
t or power, 








sation of this class of electrical machinery has facilitated 
repairs. They are quickly and easily made, at minimum 
cost and with least interference with the routine work of 
the establishment. Small electric motors in general 
require more frequent attention and renewals than larger 
machines. Belt tightening or lacing in the old system 
stops work on that section, and stops all work if it chances 
to the main driving belt. Any similar casualty in the 
throwing into 
y busbar. 


III.—INFLUENCE OF ELxectTric TRANSMISSION UPON 
ACTORY BUILDINGS. 


The design, plan, and arrangement of manufacturing 
establishments are not now dictated or controlled by the 
new electric transmission, as always has been the case 
with the old mechanical system. Factory and mill con- 
struction is undergoing radical changes incident to the 
electric transmission of power. There is now a superior 
adaptation of the building to manufacturing work and 
sanitary requirements, with higher ceilings for light, 
ventilation, and overhead transportation. The cost of 
buildings is reduced to a minimum. The electric drive 
does not require the heavy construction of walls, overhead 
work, and roof trusses demanded by shafting transmis- 


sion. 
The site for buildings may be chosen independent of 
power considerations and located on most suitable ground. 
here is no necessity for buildings being placed around 
or adjacent to the power-house, as required for mecha- 
nical connections to engines or turbines. Grouped sho 


electric system is remedied at once wy. 
service another line, or a jumper, or a 


may be in best manner to facilitate economic 
production and the handling, conveying, and transporta- 
tion of material and work. Detached buildings—a ten- 
dency of certain lines of modern manufacturing develop- 
ment—are feasible, and the work therein facilitated by 
electric transmission. The isolation of various shops, 
departments, and workrooms for manufacturing or insur- 
ance reasons may be carried to any extent with the electric 
system without —— its efficiency or economy. The 
output per square foot of floor space is a maximum with 
electric transmission. 


IV.—INFLUENCE oF ELECTRIC TRANSMISSION UPON 
WorksHop Expansion. 


Future areas of work may he ed and arranged for 
with the utmost freedom and entirely ——- of 
power considerations. They can be located as desired, on 
separate floors, in various departments or in detached 
buildings. Original provision for prospective develop- 
ment is not necessary in the electric system, but is re- 
quired ror es transmission. There is no expense for 
contemplated additions till they are actually installed as 
req - Permanent additions to the electric generating 
plant and the distributing system are made with a grad 
and pro rata outlay of capital, instead of in dispropor- 
tionate blocks of new equipment, as required by mechani- 
cal transmission. Extensions of electric transmission and 
new centres of power distribution may be established at 
any time, and of reasonable capaci dase hep and at 
any distance, at minimum cost for labour and material. 
There is no crowding, overloading, or interference with 
existing conditions, or with the daily progress of routine 
work. Temporary extensions, to meet sudden demands 
for power at any point, are quickly made by running to 
the desired location electric wires or cables. These are 
easily removed when no longer required, and as readily 
used elsewhere for similar purposes. The shifts are made 
with the least expense of time and labour in handling, 
and with no accompanying waste of material to suit dif- 
ferent conditions. A’ power is always at hand for 
emergencies, and to almost any reasonable extent, on 
account of the reserve nature of the electric supply. 


V.—INFLUENCE OF ExEcTRIc DRIVE UPON ARRANGEMENT 
OF MACHINERY, 


The floor space required per machine or tool is reduced 
toa minimum. The alignment of overhead shafting is no 
longer necessary. Clear overhead room is provided for 
handling all classes of heavy work. The crowding and 
complications arising from overhead shafts and belts are 
avoided. Location of machines and tools may be made 
to suit the uirements of the work and the available 
floor space. @ product may then be finished with least 
time and labour, with least handling and transportation, 
and in the most efficient and economic manner. All the 
conditions of work and of labour may be arranged to 
handle tools and material to the best advantage, with 
freedom of workman’s movements and facility in execut- 
ing manufacturing operations. 


VI.—CHANGING FROM THE OLD TO THE NEW 
System or Drivine. 

When alterations or additions in power transmission 
are required, it is the invariable practice in many modern 
shops to extend in the line of electric driving. This is 
a oe rule where electric supply is y at hand 
for ei ighting or power service. In the rehabilita- 
tion of an esta t some of the shafting trans- 
mission may usually be combined with the electric drive, 
as in the so-called group system. Much can be done to 
improve the power transmission if existing lines of shaft- 
ing are divided into the most economic sectional lengths, 
determined by the speed, character of load, and kind of 
work. Electric motors will prove valuable adjuncts if 
installed to drive these sections inde ently. The 
electric drive is an economic and flexible auxiliary, sup- 
cers egy earlier and Ea soe mechanical power trans- 
mission. Spe monn oduction of the new system, 
opera gh ric lighting plantis already in service, 

early develop its advantages. It will defray the 
cost of installation and maintenance by greater economic 
production. Scrapping the old to make room for the 
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new involves the same economic questions in the case of 
power transmission as in that of manufacturing ma- 
chinery. Productive machinery should not in general 
be scrapped while there is retained the old system of belt 
driving, with its inherent power and 5) limitations. 
The increased output of the old machine, electrically. 
driven, will frequently equal that of a new machine, belt 
driven, and turning out the same kind of product. 


VII.—APPLICATION OF THE ExEcTRIO DRIVE. 

1. Individual Driving Without Intermediate Gearing. 
—The armature of the motor is mounted on the main 
spindle of the machine. The power is most directly 
applied, with ideal adaptation of tool to work. 

¢ requires more or less special adaptation of motor to 
machine, with rarely any marked changes in the struc- 
tural design of the latter. 

2. Individual Driving With Intermediate Gearing.— 
The motor is conveniently mounted on the frame of the 
machine, and drives it through the intervention of the 
ordinary gearing. : 

It requires no special adaptation of motor to machine. 
Any suitable motor may be used on any machine. 

3. Advantages of the Individual Drive.—The workman 
has the most perfect control of all factors entering into 
the economics of production. There is maxinum economy 
in the application of power. The speed control and the 
output are independent of any other machine. They are 
no longer limited by the speed of the line shafting. 
Machines and tools may now be worked to the limits of 
tive capacities. The productive efficiency of 
the machine is increased. It may be operated at all 
times up to the power limit, reducing time and cost of 
labour for any given product. The choice of the indi- 
vidual drive depends upon the power required, the size of 
the machine, the time it is in service, and the value of 
the product. The individual motor drive is usually 
adopted where the machine is in use only part of the 
time, and in sizes as small as 2 or 3 horse-power, and 
requiring wide variations in speed and power for maxi- 
mum output quite independent of the first cost. For 
large machines this method reduces the power losses to a 
minimum. It is particularly advantageous for shears, 
punches, and a class of repair-shop tools sounlene power 
only at intervals. The constructive details and design of 
direct-driven machines are not usually altered to any 
extent ; secondary speed ci are obtained by the 
usual change-gear and mechanism ; in special cases of 
large tools, a > speeds is sometimes best provided 
by a special variable-speed motor. 

4. Group Driving.—A few large electric motors are em- 
ployed independently driving sections of shafting of most 
economical length. This method is thus adapted for 
driving a number of small machines, with no particular 
requirements in speed or in power; or for most econo- 
mical manufacturing along special lines ; or for driving 
any section on overtime or night shifts; or for inde- 
pendent driving of separate floors, departments, or de- 
tached buildings. 

The maximum economy with the group system can only 
be secured when all of the machines so driven are in con- 
stant use, at best s for maximum output. This dic- 
tates rege machines as far as ticable of the same 
size, style, functions, speed, and power requirements, 
having due regard to the work to be executed. Sectional- 
ising the power transmission by substituting electric 
motors for either the main or section belts secures partial 
advantages of the new system side by side with the old, 
and is frequently resorted to in old establishments adopt- 
ing new methods. 

. Individual and Group Driving.—The most general 
requirements of factory transmission can all be met by an 
— combination of these two methods of electric 

riving. 

The first cost of installing the individual drive will 
SS. be from 2 to 5 hw cent. higher than for the 

t group system, when all other considerations are the 
moe - whee sng oy drive is more ve in rd 
use of power than the group system, ially if in the 
latter only a limited number of grou machines are in 
use at any one time, at average loads. ; 

6. Portable Tools and Appliances.—The extreme flexi- 
bility of the electric system invites the widest use of 
portable tools and app A. flexible heavily- 
armoured cable gives any desirable radius of action, with 
no expense to maintain as a part of the transmission 
system, with no danger or difficulty in handling, and re- 
quiring least time and labour for any immediate shifting 
of tool or work. Least-used tools need not occupy floor 
space when not in o tion. Most favourable economic 
relations may therefore be secured in many lines of 
manufacturing work, especially of the heavier grades. 
Almost all required tools may be taken to and operated 
at the work in hand. Time is saved in not having to 
shift and adjust the work to the machine or tool. Several 
operations may be carried on at one time by bringing dif- 
— to the work, each independently driven and 
operated. 

7. Electric Transportation and Conveying. — Electric 
hauling by surface or overhead systems of distribution, 
electric conveying and telpher systems, electric cranes, 
hoists, lifts, and elevators, are all well-developed fields, 
and present no unusual nor insurmountable difficulties 
when installed as a part of the —— electric system of 
a manufacturing establishment. Tools are taken to the 
work, or machines and tools are quickly served with 
material and work, reducing the cost of all handling to 
= — —_ “dig a field of non-productive labour that 

ormerly very expensive. ; 

8. Electric-Driven ‘Auatiaries.—With an established 
electric supply service for all manufacturing work, it is an 
economic to drive by electricity all auxiliaries, as 
pumps, fans, blowers, air compressors, &c. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated yrom abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the adverti t of the ti of a Complet 
Svecisication is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing i3 given. 

Any person may, at any time within two months from the date of 
the advertisement of the pt of a plete Specisication, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


11,733. The British Potato Harvester Syndicate, 
London. Potato-Digg Machines. [2 Figs.) June 28, 
190C.—In potato-digging machines, with a view to the delivery 
of the potatoes into a cart travelling by the side of the machine, 
the apparatus being arranged in such manner that the larger 
potatoes only, or all the potatoes both large and small, can be so 
delivered, there is adjustably attached to the rear of the machine 
an elevator arranged ci of the’ machine to receive the 
potatoes at the lower part, and deliver them from the upper part 
toa cart travelling at the side of the machine. The elevator is 
formed of chains running over sprocket_ wheels and rollers, and 
receiving motion from a rotating shaft. The chains are connected 
together by crossbars fitted with pockets formed of curved teeth, 
the spaces between such crossbars being filled up with canvas. 
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‘When the potato digger is provided with a pair of riddles placed 
one above the other, and itis desired to deliver only the larger 
potatoes to the elevator, a guideboard is arranged to guide the 
ear pe from the upper riddle to the lower part of the elevator ; 

ut when all the potatoes from the machine are to be delivered 
to the cart, such guideboard is removed, and the potatoes are all 
allowed to fall into a trough provided with a horizontal travelling 
bottom, which delivers the potatoes to the lower t of the 
elevator. This travelling bottom is formed of endless chains 
connected together preferably by cross slats, but other material 
may be used. The endless chains pass over sprocket wheels, and 
motion is given to them by gearing from a rotating part of the 
ymachine acting upon the shaft of one pair of the sprocket 
wheels, (Accepted May 29, 1901.) 


ELECTRICAL APPARATUS. 

3535. G. Hookham, Birming Electrici 
Meters. (8 Figs.) February 22, 1900.—According to this inven- 
tion, the driving spring of a pendulum meter or other clock is 
wound continuously by an electromotor, which, in the case of a 
two-pendulum meter, conveniently has two rotors moving in a 















































ass 


ingle field. There are six claims, the first of which is as follows 
“*In electricity meters, in which the current or energy is measured 
Yby the deviation from synchronism produced between two pen- 
Aulums, gearing the clock escapements to an electric driving motor, 
substantially as described.” A jal form of motor for alter- 
nating currents is provided. (Accepted May 29, 1901.) 


3343. A. Muir! ds,Kent. Cable Tele- 
grap - (18 Figs.) February 20, 1900.—In submarine tele- 
graphy, according to this invention, there is included in a receiving 
or retransmitting circuit a telegraphic relay having contacts com- 
| yee J conduc 


a local circuit device by which the character of the received or 











ng sections, the central one of which is included | desig: 
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the retransmitted signals is improved by curbing. A siphon 
recorder is preferably used. A relay in series, with the receiver 
or the retransmitting relay, serves to transmit variations of 
current from a local battery, these variations corresponding to the 





























current impulses received by it fromthe cable. The retransmitted 
variations of current after flowing through a retardation circuit 
are passed through the coil of the receiving instrument. (Ac- 
cepted May 29, 1901.) 

19,425. E. Ducretet, Paris. Coherers. [2 8.) 
October 30, 1900.—Coherers, according to this ae 8 ae 
vided with a charge of drying substance, contained in an auxiliary 
vessel in communication with the coherer tube. A form of co- 
herer is descri in which the contacts pass through packed 
glands, and in which a detachable chamber for the drying sub- 
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stance is borne on the middle of the coherer tube, with the centre 
of which itis in communication. A coherer carrier is shown, in 
which the projecting electrodes of the tube can be clamped in 
screw holders at the ends of separated strong steel springs, which 
are screwed upon metal brackets attached to i ting blocks. 
(Accepted May 29, 1901.) 

14,164, H. Traun, Hamburg, Germany. Insulator. 
(2 Figs.) August 7, 1900.—An insulating suspension support, 
having considerable mechanical strength, and for use on trolley 
wires or the like, according to this invention, consists of a metal 





ring of oval or like formation, covered with a layer of hard 
rubber vulcanised to leather-like condition, and preferably 
formed with protuberances, enabling the more exact attachment 
of the bolt clips. (Accepted May 29, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


13,147. W.T. Sugg. London. Mantle Pegs. [4 Figs.) 
July 20, 1900.—This invention provides special designs in mantle 
pegs for incandescence burners, and of the kind in which the 
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mantle rests at its constricted part on a perforated protuberance, 
situated on, and perhaps depending from, the top of the peg. The 
ns referred to are sufficiently indicated for the purposes of 





this abstract by the drawings. (Accepted May 29, 1901.) 
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GUNS AND EXPLOSIVES. 
10,239. H. Har: Cheshire. 
Rifles (3 Figs.) yen Sega of the e of : 
service Lee-Metford or other magazine rifle, there is added to the 


trigger guard a sufficient length of metal to permit the attach- 
ment of a strong spring, so shaped at the end nearest the maga- 
zine that it may engage the short arm of alever, the longer arm of 
which projects into the magazine and is attached to the ame 
platform. Two standards are raised upon the extension to the 
trigger guard, and pivoted upon these is a lever attached at the 
rear end to the spring, and having at the fore end an arm fur 
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nished with a button, which arm projects through the gun-stock 
on the left-hand side in such manner that the rifleman has it in 
control under the thumb of his left hand as he holds the rifle at 
the “‘ ready” position. When requiring to fill the magazine, the 
soldier presses the button before-mentioned with the thumb of 
his left hand, and this pressure at once lowers the magazine plat- 
form and allows the magazine to be filled to its utmost capacity 
by gravitation only and at one operation ; thus greatly increasing 
the mw god with which it is possible to fully load the rifle. (Ac- 
cepted May 29, 1901.) 


MINING, METALLURGY, AND METAL 
WORKING. 


8153. W. B. Johnson, pivegpodt. (The Pittsburg Re- 
duction Company, Limited, Pa., U.S.A.) Alu- 
minium. [1 Fig.) April 20, 1901.—Aluminium is led by 
electrolysis, current density as usual being kept sufficiently low 
to prevent metals electro-negative to the metal being refined 
from being dissolved at the anode, and metals electro-positive to 
the metal being refined from deposited on the cathode. 
The reactions occurring during electrolytic refining are explained 
at length, and it is stated that “‘ these veries have been made 
the basis of a process of purifying impure aluminium.” Theactive 
pve a > is aluminium flouride, which, it appears, must, even in 
the first instance, be mixed with a diluting fluoride of a metal 
electro-positive to aluminium in fluorine. .It is stated that 
“aluminium flouride in the bath” is “ laced by the fluoride” 
of the more electro-positive metal dissolved ; and also that ‘‘ other 
molten baths may be ao ere are two claims, as follow: 
1. The method herein described of purifying impure aluminium, 
i an electric current from an anode com- 
luminium in a melted state to a suitable 
—— during electrolysis of dissolving 
the aluminium of the anode, substantially as described. 2. The 
method herein described of fying impure aluminium, which 
consists in passing an electric current from an anode com- 
posed of such impure aluminium ina melted state to a suitable 
cathode, through a bath containing fluoride of aluminium, and 
the fluoride of a metal more electro-positive than aluminium ; 
substantially as described.” (Accepted May 29, 1901.) 


of such impure 
cathode through a bath 
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‘PUMPS. 


13,466. J.C. Morryweather and G. Harris, London. 
ouee (2 Figs.) July x 1900.—This invention relates to 


apparatus of the kind descri in specification No. 870, of 1896, 
and consists in the provision of an arrangement for enclosing the 
barrels, connecting-rods, &c., to protect them from — and 
from dust. Fixed by means of screws on each side of the tri- 
angular pump casting is a plate, one or both of which may be 
pierced for the crankshaft to pass through, a ring of india-rubber 
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being placed round the opening to prevent dust from enterin; 
between the crankshaftand the plate. A oe igen cup is fix 
to one plate, connecting by means of tubes to the various points to 
be lubricated, so that lubrication may be carried out without open- 
ing the plate. In some cases, in place of ecrewing the plates on 
each side of the pump, a hinge and latches are provided to keep 
the plates in position, in order that they may be easily opened for 
the purpose of examining the internal machinery in case of 
necessity. (Accepted May 29, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


9792. The Hon. C. A. Parsons, Newcastle-on-Tyne. 
Screw Propellers. [7 Figs.) 28, 1900.—For the purpose 
of reducing cavitation at the back of the ends of the propeller 
blades, in order to permit the economic use of a ae r mean 
slip ratio, with consequently increased thrust, the blades of the 
propeller are reduced in pitch towards their tips, the reduction, 
- ps, commencing about agp from the boss, and amount- 
ng to as much as 10 per cent. reduction of pitch at the blade 
tips. The inventor has found that cavitation is also _< be 
sere at the after part of the propeller boss, and it is 
in part due to the vortex motion of the water, which at this place . 
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is rotating at a greater speed than the propeller shaft. In order 
to utilise the force of this rotating water, to in part drive the pro- 
peller, and also in order to break up the vortex, so that the water 


may readily close in to the after par} of the oy mage boss, low 
vanes are fixed on to the after part of the said boss, which may 
terminate in a part of conical shape. (Accepted May 29, 1901.) 


13,124, E. Binks. Nottingham. Slide Valves. [1 Fig.) 
July 20, 1900.—In slide valves for tandem compound engines, 
according to this invention, the cylinder casing is formed with 
one valve chamber for each pair of cylinders, the said chamber 
being cylindrical, and preferably carried the tuil length of the two 

linders. The fixed division which is usually placed in this 
eemaber between the two cylinders in order. to divide it (which 
division necessitates the use of a stuffing-box or other arrange- 
ment for the e of the valve rod) is msed with. e 
slide valves, which are of the hollow cylindrical type, having en- 
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largements at the ends to fit the valve chamber, are mounted on 
one common valve-rod, and the latter is carried through stuffing- 
boxes in the end covers of the chamber in the usual manner ; there 
yoy placed between the two valves a aap which accurately 
fits the chamber, and is also secured to the valve-rod, and whic 
moves with the slide-valves ; its office being to divide the valve 
chamber at about the middle of ite length, the slide for one 
cylinder being on one side of the said piston, and that of the other 
cylinder on the reverse side. The piston thus performs the same 
office as a fixed division between the two slide valves. (Accepted 
May 29, 1901.) 
10,881. W. H. Burden, Birmingham. Pressure 
[8 Figs.) June 15, 1900.—Io this pressure gauge a 
union at the end of a curved tube is clamped in a fluid-tight 
manner to a base ugh which communication is established 
between the interior of the tube and the space containing the 
fluid whose pressure is to be ascertained. The other end of the 


tube is left free to move, and is rigidly coupled to one end of a 

two-ended lever, whose reverse end carries a toothed quadrant 

with a toothed wheel on the axle of the indicating 

e. The in which the clamping screw has ite ¥ 

and the neck forming the steam communication, are prefer- 

ably cast integral with the case of the instrument. (Accepted 
May 24, 1901.) 


601. W. 8. Thempocn. Dundee. Boiler Seams. 
nn %.) June 11, 1900.—This invention relates to improvements 
in boiler-plates and in the construction of the seams of boilers or 
other vessels, the object being to reduce the weight of plates used 
in their \. The plates are first rolled to the maximum 
thickness required, and, the middle of the plate is 


further reduced in thickness to within a short distance of each 
end The finished plate, when thus treated, has ends of increased 
thickness relative to the other portion of the plate, such extra 
thickness being intended to compensate for the metal removed in 
forming the rivet holes. As an alternative method, the ends of 
the plates may be staved up by means of an hydraulic press, while 
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the plate is firmly held at a little distance from the heated end, 
such end being between two distance-pieces, their distance apart 
determining the ultimate thickness of the erd which is staved up 
by a press die which forces the heated metal back, until the whole 
width of the space between the two distance-pieces is filled. 
(Accepted May 29, 1901.) 


11,767. E. Mente, Aachenteben, Germany. Steam 
Superheater for otives. [4 Figs.) June 28, 1900. 
Two types of steam superheater for locomotives are provided, 
according to this invention, and in the designing of }oth it has 
been borne in mind that the centre of gravity of the locomotive 
should not be raised, and that the position of the superheater in 








other respects should be such that the frame of the locomotive 
cannot be strained unduly. In one model the superheater tubes 
are contained in a box under the rear end of the: boiler, and in 
the other they are in a casing surrounding a portion of the boiler ; 
in both cases the heated furnace gases for superheating being 
derived directly from the firebox. (Accepted May 29, 1901.) 


TEXTILE MACHINERY. 


20,417. W. Dorey and J. Scrimgeour, Farnworth, 
Lancs. Flyers. [3 Fiys.) November 13, 1800.—This inven- 
tion provides an improvement in flyers such as are used in a 
bobbin and fly frame for giving twist to the yarn, the object being 
to produce friction in the presser. It is stated that flyers ag at 
present in use have either a jaw formed on the upper portion of 
the hollow arm of the flyer in which the upper Pn of the presser 
indle is bent round, thereby retaining the presser in position on 
e lower part of said arm ; or when it has been preferred to dis- 
pense with the aforesaid jaw, a groove has been formed around 
the lower end of the hollow arm of the flyer, and the lower end 
of the presser spindle bent round into the groove so as to be re- 
tained therein, a catch pepoocting from the presser engaging in a 
vertical groove formed below the horizontal groove. It is further 
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stated that in the first-named method it is difficult to make a 
satisfactory connection that will act freely, and by the last-named 
method itis necessary to have a sufficient thickness of metal to 
enable a ve to be formed, so that the part that is reduced may 
not be left with a knife-edge, which would cut the yarn. A zx 
to this invention the hollow arm of the flyer is left plain, and at the 
lower end of the arm two small ections are formed, with a 
between them of sufficient width to introduce the lower end 
a the presser spindle by bending the same round the flyer arm, 
a shor: length of this bent portion being reduced in width so that 
the part on either side that are not reduced may engage with 
either o e or both of the projections: by these means friction 
being avoided. Thinner metal than heretofore may be employed 
for the hollow arm of the flyer. (Accepted May 29, 1901.) 
7393. T. Ash Urmston, and J. 8S. Gaunt, 
. Cop § le Covers. (6 Figs.) April 21, 
1900.—In that class of spinn’ frame wherein the cops are 
wound either upon a bare or upon a tube in an inverted 





tion, and in order to prevent the hole in the doffed cop from 


ing tapered in the wrong direction, is placed upon the 
tapering point of each spindle an inverted conical shell made of 


paper, the lower end having a thin edge, but the shell gradually 
thickening upwards so that its exterior forms an inverted cone. 
The shell is split longitudinally for some distance from its lower 
or thin edge, so as to give it a certain amount of elasticity to 
enable it togrip the spindle with which it revolves. The inverted 
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conical shells are doffed from the spindle3 with the cops, and as 
the split or splits allow the thin ends to collapse, they can be 
readily removed from the ends of the cops after doffing. (Ac- 
cepted May 29, 1901.) 


MISCELLANEOUS. 


465. J.B. Butler, Bristol. Mixing Machine. [1 Fig.| 
January 8, 1901.—In hand or power driven tators or mixers, 
such as are employed for mixing liquids of different specific 
——— and in which it has hitherto n the — to intro- 

uce the liquids at one end of a conical shell and discharge them 
at the other ; according to this invention, there is placed upon 















































the rotating spindle two cr more of the conical shells, leaving a 
space between them, so that the liquor will be drawn out at both 
ends and delivered at the centre, or drawn in at the centre and 
delivered at both ends. It is stated that, besides securing by 
this means a more intimate admixture of the fluid, there is the 
additional advantage that the end thrust of the two shells or 
vessels balance. (Accepted May 29, 1901.) 
7695, R. T. Foster, Brooklyn, N.Y., U.S.A. Sound 
(4 Figs.) April 15, 1901.—In sound signalling ap- 
paratus of the kind used to denote tion, according to this in- 
vention, meansare provided by which sounds of different and defi- 
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nite character are at intervals in succession projected to a 
number of com subdivision points—for example, eight. The- 
motion of the ay a oD is controlled by a Geneva stop- 


gear. (Accepted May 29, 1901 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be- 
consulted, gratis, at the offices of ENGINKERING, 35 and 36, Bedford- 
street, Strand. 





German Rar Exports.—The exports of rails and per- 
manent-way material from ey A in the first four 
months of this year amounted to 61,786 tons, as compared 





with 61,306 tons in the corresponding period of 1900. 

















JuLy 19, 1901.] ENGINEERING. 71 
: forward as the work progresses, until it is brought | foundry, and then one proceeds to the main shop, 
THE STANLEY WORKS AT NEWARK. ether in the tn Skt. . whlch sotmpuleas the eaaliiae de ent, a 


Messrs. A. RansoME AnD Co., the well-known 
makers of woodworking machinery, have latterly 
transferred their business from London to Newark, 
following the example of many other engineering 
firms who find the metropolis too expensive a dis- 
trict for their operations. This firm was established 
originally in Chelsea in the year 1855, and had a 
foundry in the adjoining parish of Battersea. For 
along time past the premises have been too re- 
stricted for the increasing volume of business that 
was being done, and it was at last found necessary 
to build new works on a far more extensive scale. 
The new premises at Newark cover an area of 
12 acres, and are close to the Great Northern Rail- 
way station. The favourable conditions of labour 
in the district, and its proximity to the chief indus- 
trial centres in the Midlands, and the port of 
Hull, were amongst the chief inducements which 
decided the firm to fix on the site of their new 
works. The buildings now erected, of which we 
give photographic illustrations on page 86, are de- 
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signed to accommodate 1000 workmen. As will be 
seen by the plan, all buildings are on the ground 
floor. There are two sidings from the Great 
Northern Railway coming into the factory, by one 
of which raw materials are brought to the foundry 
and smiths’ shop, while the other branch enters 
the main workshop and takes away the finished 
machinery. 

The general plan of the works, as shown by 
the accompanying engraving, has been to build 
round the four sides of a square ; the object of 
this arrangement is to give greater facility for 
extension. The idea is that there is more surface 
to extend from inwards than if a single block of 
buildings were erected in the middle of the site. 
It is also considered that better supervision is 
obtained by extending from the confines towards 
the centre. The fact that everything is on the 
ground level renders operations better under con- 
trol, whilst of course there is the additional advan- 
tage of not having to lift material. Messrs. Ran- 
some, in these works, had an excellent oppor- 
tunity of laying out a model engineering factory, 
and it may be said they have taken full advantage 
of this opportunity. They have proceeded on the 
modern principle of making the material move 
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ferring to our plan, it will be seen that the 
offices are on the chief front. They have a front- 
age of 145 ft., with a depth of about 50 ft. 
They are very handsome in appearance, being built 
in the Tudor style of architecture, and, being 
flanked at each end with two projecting wings, 
appear to form three sides of a quadrangle. All 
the offices are on the ground floor, the upper storey 
being used for the storage of drawings, papers, 
letter-books, and living rooms for the caretaker. 
Entering by the main doors in the centre of the 
building, we find ourselves in a large hall, extend- 
ing right through to the other side. To the left 
of the hall are situated all the rooms connected 
with the engineering department, comprising a very 
fine drawing-oftice, in which are a dozen draughts- 
men ; correspondence office, accommodating six 
shorthand writers and typists; and the private 
offices of Mr. Ransome, senior, Mr. Lewis Ransome 
and Mr. Clare, the latter being the chief designer, 
who has been in Messrs. Ransome’s service for 
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many years. On the right of the main entrance hall 
are the waiting-room, board-room, Mr. Geoffrey 
Ransome’s room, telephone-room, strong-room, 
large clerks’ office, secretary’s office, and lavatories. 
In all the offices are telephones by which any of 
the directors can communicate with each other or 
with any of the clerks, as well as with the foremen 
in all the departments of the works, without quitt- 
ing their seats. There is also a photographing 
room, in which the tracings are copied by means of 
a very powerful electric lamp, by which twelve 
copies of the largest drawings can be obtained in 
an hour. The offices are lighted throughout by 
electric light, incandescent lamps being used in all 
the rooms excepting the drawing-office and clerks’ 
office, each of which is lit by two reflector arc lamps, 
giving a clear and steady light almost equal to day- 
light, without throwing any shadows. 

The drawing office is near the pattern-shop, 
with which it is mostly in connection in tran- 
sacting business. On the other hand is the 
main shop, where the machining operations are 
carried on. Next to the pattern-shop is the 
pattern-store, after which, in our tour of inspec- 
tion, we arrive at the smithy, which is in 





the middle of the premises. This adjoins the 


at the end of which the completed articles come 
out. The power-house is also placed in the centre 
so as to be equally near all the departments which 
it supplies. There is a 2-ft. gauge railway con- 
necting every de ent. A good deal of atten- 
tion has been paid to this feature, the trucks run- 
ning on ball bearings, so that one man can push a 
truck laden with 2 tons. 

On the south side of the premises is the standard 
gauge line, already mentioned, which runs the 
entire length, as shown on the plan, and has a loop 
for empty wagons alongside. Materials may be 
brought right up to the foundry, where there is a 
weighbridge in front of the cupolas, of which there 
are two. All materials are weighed here, and 
anything required for the smithy or power-house 
is taken round on the curve shown, which leads 
to the coal bunkers and the iron bins for the 
smithy. The heavy material for the main shop is 
vc ge in by another siding at the west end, at 
which goods are delivered, and which runs right 








into the shop. The firm do a good deal of casting 
for other establishments, and in order to handle 
this there is a 15-ton crane which runs down the 
foundry and out in the open, nearly to the end of 
the main shop, for a distance of about 150 ft. ; this 
passes over the standard gauge line connecting the 
smithy. It can thus load direct on to the railway 
wagons, which can run to the weighbridge and 
so off the works to the railway. By this arrange- 
ment it is possible to deal with all material coming 
in and going out by means of one weighbridge. It 
is a sign of the times that in the whole establish- 
ment there is not a single steam engine. - In the 
generating station are two 100 horse-power Stock- 

rt gas engines driving two Laurence Scott 

ynamos by rope gear. These two units supply all 
the power and light for the premises; the pro- 
ducers for making gee for the engines are by 
Messrs. Paisley and Welch. Anthracite is the fuel 
used, and it is found by experience that 1 brake 
horse-power at the switchboard is obtained at a 
cost of 1} lb. of coal when running at full 
power. Every department in the works is driven 
by electricity. The motors are of the Nor- 
wich type, multipolar, 205 volts, each machine 
being of 65 kilowatts. There are underground con- 
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duits and lead-covered cables, with distributing 
fuse-boxes in each shop. The engines run at 180 
revolutions, and the dynamos at 500 revolutions. 
There are main distribution boxes in each shop to 
the separate motors. It may be stated that the 
producers, of 200 horse-power each, are double the 
capacity at present worked, the additional power 
being given with a view to extension. The gases 
a through what is termed a superheating tube. 

o sawdust scrubber is needed with this plant. The 
producers also supply gas for a muftle furnace in the 
tool-room (Fig. 2), and a small gas engine for office 
lighting, when the main engines are not running. 

In the foundry, the blowers, cranes, mixers, 
grinding machinery, &c., are all driven by elec- 
tricity. The foundry comprises two bays, each 
150 ft. by 36 ft. There are, as stated, two 
cupolas, besides which there are core ovens. The 
electric cranes in the foundry already referred to 
are of 6 tons and 15 tons capacity respectively. They 
have been supplied by Messrs. Vaughan and Co., 
of Manchester, and command the whole floor of the 
building. At the back of the furnaces there isa stage 
of steel girders and plates, which is capable of sup- 
porting a weight of 800 tons ; on to this the pig iron 
for melting and the coke are stored, until required 
for use. The fan for blast through the cupola is 
driven by an electric motor of 30 brake horse-power, 
and the hoisting is also done by another electric 
motor. There are arrangements for drying moulds 
by means of hot air, which is supplied by a fan 
driven by an electric motor. The heating of the 
air is done by a portable coke furnace. It is said 
that by driving hot air through the moulds in this 
way instead of the ordinary practice, 85 per cent. 
of fuel is saved. The main shop is 400 ft. long by 
90 ft. wide; it has a large centre bay (Figs. 3 
and 4, page 86) and two wings (Fig. 5) 25 ft. 
wide on each side. There is a 6-ton electric 
traveller, and a 10-ton 3-motor electric crane, which 
run the whole length of the shop. The gantry is of 
such a height that the highest machine, which is 
about 25 ft., can be carried vertically. The whole of 
the material for constructional purposes comes in 
at the end door next to the foundry. All the light 
machines are in the bays, and all the heavy ones are 
under the main roof. The shafting is run on roller 
bearings, and the countershafts are all clipped on 
so as to be shifted about readily, and no holes made 
in the girders. The main shaft is also clipped to 
the girders. These roller bearings are by Messrs. 
Kynoch and Co., of Birmingham, and are said to 
act admirably. They consist of a frame carrying 
rollers which are rolled from a shaped strip of steel. 
They present so little friction that one man can 
turn 200 ft. of shafting by grasping it with 
his hands. There are two lines of shafting, each 
200 ft. long, and each line is cut into two, but con- 
nected bya clutch. There is a separate motor to 
each length, or four motors in all, each of 20 horse- 
power. In this way the whole length of one shaft 
can be driven by one, or both, of its motors. 

The cranes in this shop are supported by up- 
rights which are quite independent of the roof 
columns (Fig. 3), although attached to the latter by 
angle bars, which give a flexible connection. The 
object is to prevent vibration to the roof from the 
travelling of the cranes. 

In the fitting shop small groups of tools are 
driven by separate motors, and the trial shop, which 
is an important feature in these works, is driven 
by another 20 horse-pewer motor furnished with 
an electric resistance, so that the speed of rotation 
can be varied instantly from 100 revolutions to 500 
revolutions per minute. This is a convenient 
arrangement for doing away with the use of change 
pulleys when testing. Here are provided ammeters 
and volt meters, so that the power absorbed in 
working machinery under given conditions can be 
at once ascertained. In the centre of the machine- 
shop, in one of the side bays, isa tool-room (Fig. 2) ; 
Messrs. Ransome going on the modern principle 
of having all tools ground and eeaeed: in the 
special department. Here, also, is the gauge and 
template department, which is of considerable 
importance ; the firm following out the best modern 
practice in this respect also. A detail, that might 
be observed with advantage by many firms, is that 
the machine department throughout is fitted with 
bells, so that the men working the machines can 
summon a boy from the tool-room to carry his tools 
to the tool-room and bring them back. Boys’ wages 
are less than those of a skilled mechanic. 

The heating is by coke stoves by Messrs. Mus- 
grave and Co., of Belfast. The floor is of ‘‘ grani- 





tine,” by Messrs. W. B. Wilkinson and Co., of 
Victoria-street. This material sets very hard and 
does not easily chip, while it gives an excellent 
smooth surface easy to clean ; it has, however, the 
defect of being cold to the feet, but this is got 
over by giving the men planks to stand on. 

The erecting shop (Fig. 4) in this department has a 
deep pit, 12 ft. a and 10 ft. deep by 60 ft. long, 
in which all the machines that stand below the floor 
level can be erected as they would stand in a saw- 
mill. They can be driven from the trial-shop shaft 
without being moved. The pit is furnished with mov- 
able girders shifted to suit the bases of the machines, 
and it has also movable cast-iron bedplates with 
T slots on the shop floor for fixing the machines to 
above. At the time of our visit there was a com- 
plete set of cooperage machines on trial in this shop. 

While speaking of testing machinery, it may be 
pointed out that Messrs. Ransome follow the plan 
of having the draughtsman who designs a machine 
always present to inspect the testing of his own 
work. The practice has the advantage of bring- 
ing the shop and the drawing-office together, the 
foreman often making suggestions during the work- 
ing of a machine which are of great value. A record 
is kept of the speed and general performance of the 
tools that are tested, and samples of the work 
done by them are put away and tabulated in a 
special department. A feature of the designing 
office of these works is that parts are standardised 
as far as itis possible, even for machines of different 
nature. For instance, there will not be a large 
number of designs for handles each for separate 
machines, when one standard handle will be suit- 
able for any machine turned out. 

The pattern-shop is entirely equipped with the 
firm’s own woodworking machinery, and makes 
a model show-room in itself ; also here certain stan- 
dard machines for builders’ purposes are kept at 
work. These include panel planers, band-saws, 
cross-cut saws, circular and bench saws and deal 
frames, mortising machines, trying-up machines, 
lathes, &c. The glue is heated by electricity. 

The works are equipped with a large number of 
costly machine tools, most of which are quite new. 
Among them there is a considerable number of 
American machines. It is not necessary to give a 
list of these, but we may mention the following as 
some of the principal: There was a large planing 
machine by the Pond Machine Tool Company, which 
will take work 6 ft. by 12 ft. by 5 ft. There isa fine 
26-in. triple-geared crank lathe by Messrs. Darling 
and Sellers, of Keighley ; a Richards 6-ft. vertical 
boring and turning machine ; a fine horizontal com- 
bined boring, drilling, and milling machine, by 
Messrs. Bement Miles and Co., of Philadelphia ; a 

ulley lathe by the Niles Company, and also a pulley 
ring lathe by the same company ; a turret lathe 
for cast-iron work by the Bullard Machine Tool 
Company ; a bolt-screwing and nut-tapping machine 
by the Acme Machine Tool Company, of Cleveland, 
Ohio ; a fine engineer’s lathe by Messrs. Lang 
and Co., of Johnstone ; a Jones and Lamson lathe ; 
a Brainard slab milling machine ; a Cincinnati 
Universal milling machine ; a Brown and Sharpe’s 
Universal grinder, which will finish all-round work 
up to 6 ft. long. There is a Sellers’ Universal tool- 
oo. an excellent boring machine by Messrs. 
arner and Swazey, of Cleveland, and other 
machines by Messrs. Muir and Co., Messrs. Shepard, 
Hill, and Co., Messrs. Cravens, Messrs. Smith and 
Coventry, and other well-known Manchester firms. 

Amongst the work in hand at the time of our 
visit, in addition to the cooperage machinery already 
referred to, there was a large sleeper adzing and 
boring machine for an Argentine railway ; a 3-in. 
spindle boring machine for the Agent - General 
of New Zealand ; a steam log, cross-cut saw for 
Woolwich Arsenal; a spoke lathe for Messrs. 
Vickers, Sons, and Maxim; two large horizontal 
log band-saws—one for Messrs. Armstrong, Whit- 
worth, and Co.; a steam cross-cut saw for the 
Bombay and Baroda Railway ; there were also four 
Marbut carving machines, and the cooperage ma- 
chines referred to were for the use of a large 
brewery. 





SCHNEIDER-CANET QUICK- FIRING 
GUNS AND HOWITZERS FOR FIELD 
SERVICE, 

Ar the present time, the efficiency of our field 

_ being one of the serious questions of the 
y, it is of = interest to follow the practice of 

Continental firms with regard to this nature of 





artillery. Messrs. Schneider and Co. have long 
been known as designers and manufacturers of 
high-class guns, and their opinion on the subject 
should certainly carry great weight in this country. 
They have always advocated the combined action 
of field-guns, field howitzers, and siege-guns in the 
following manner ; and the experience gained in 
our South African War, in which their guns played 
so conspicuous a part, shows that they are right in 
their contention. 

Siege guns, they say, should be used mainly for 
preventing an enemy from holding roads and lines 
of communication at a distance ; for firing against 
siege batteries ; and for destroying strong works ; 
they can also be used, together with smaller 
ordnance, for firing at comparatively short ranges. 
The object of field howitzers is mainly for attack- 
ing troops protected by field entrenchments in 
positions where siege or field guns are of little value 
owing to their flat trajectory. They have further, in 
some cases, this advantage over guns, in that they 
can continue firing at the enemy’s entrenchments 
until the assailing columns have reached them, 
while guns have to cease firing when the storming 
parties are within about 400 yards from the en- 
trenchments. They serve also to destroy, by 
plunging fire, horizontal armoured covers under 
which an enemy may seek protection. 

Field guns fire at all ranges on troops totally or 
partly under cover, and serve also to destroy light 
protections. 

As a demonstration of their views, Messrs. Schnei- 
der and Co. carried out on March 13 last, at their 
Harfleur long-range proving ground near Havre, and 
in the presence of numerous French and foreign 
artillery officers, a series of exhaustive trials with 
the following material : 

75 mm. (2.952 in.) quick-firing field gun. 

SPD gp Wa dee as) ss: os howitzer. 
105 ” (4 133 39 ) ” ” ” 

120 9 (4.724 ” ) ” ” siege gun. 

Necessarily, the programme included firing with 
all the various kinds of projectiles and fuses. 

It may be mentioned that Messrs. Schneider and 
Co. construct all their guns under the following 
conditions : 

The matériel to be robust throughout ; no part 
of mobile artillery to become deteriorated in any 
way by travelling over any kinds of roads; the weight 
must not exceed in any case the limit required for 
mobility ; all working parts to act in a safe and 
regular manner ; placing in battery, and removal 
of the gun from a position, must be easily effected 
on all kinds of ground ; the firing device to be pro- 
vided with every safety appliance ; the gun to be 
easily served by a limited number of men ; maxi- 
mum rapidity in the loading ; the laying and sight- 
ing devices and instruments to work quickly and 
with absolute precision ; the work required of the 
gunners to be made as light as possible ; all ammu- 
nition and priming to be of first class and regular 
quality, so as to contribute to the rapidity and pre- 
cision of the firing. 

Field Guns.—A real quick-firing field gun is 
not, as has been contended, a blind machine which 
when once set acting cannot be stopped, and fires 
at random a continuous jet of projectiles. The 
ideal field gun is that which fires both rapidly and 
accurately, and which produces the maximum effect 
in the shortest time ; for it is absolutely certain that 
when firing against troops, great and sudden losses 
will add a powerful moral impression to the mere 
material result. It is therefore quite reasonable to 
assume that the greater the rapidity (combined with 
accuracy) in the firing of a good field gun, the 
fewer the projectiles required to produce a given 
result. 

The object Messrs. Schneider and Co. had in 
view when designing their Schneider-Canet types 
of guns was to reduce to a minimum the space 
of time between the firing of one round and 
the instant when the gun is relaid and ready 
to fire another round. This meant, of course, the 
rapid execution of the operations which had to take 
place in this short space of time. ‘ 

Loading gave rise to no t difficulty; it 
was only necessary to provide the gun with a 
quick-acting breech mechanism and to use cart- 
ridge cases combined with projectiles. The other 
difficulties were not so easily overcome. These 
dealt mainly with the action of the gun when 
fired ; with the recoil; with the raising of the 

un-carriage, and its resetting previous to re- 
ing. Before they were able to place on the 
market their improved types of field-guns, Messrs. 
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Schneider and Co. designed, manufactured, and 
tested a very large number of patterns, different in 
construction, and based upon different principles. 
Particulars of these experiments will be found 
in former issues of ENGINEERING (vol. Ixix., 
pages 540, 573, 609, 643, and 671). These vary- 
ing types were mounted on carriages with inde- 
pendent axle; on others with trail spade and 
elastic or compressible trail; with gas check on 
muzzle ; with rigid and with elastic spade under 
axle ; with hydraulic cylinder for taking up recoil 





rear sight previous to firing the gun. All the 
firing trials carried out by Messrs. Schneider 
and Co. at their own proving grounds show 
that owing to permanency in the aiming—insured 
by the stability of the gun—and to the practical 
simultaneity in loading and automatic return, the 
Schneider-Canet field-pieces fulfil the conditions 
that should be demanded of all field guns—namely, 
to produce the maximum effect in the shortest 
space of time. 


They have demonstrated besides that the objec- | 























As soon as Messrs. Schneider and Co. had 
succeeded in obtaining fixity of the piece under 
fire, they turned their attention to improving 
their aiming devices. In their new type, No. 1 
gunner does not give the elevation; this opera- 
tion, which is independent of the aiming, being 
now done by the man who sits on the right 
of the trail, and who had hitherto only to 
open and close the breech. The handwheel, 
which serves to work the gun alone, independently 
of the sighting-line, has now been fitted on the 
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75-Mitimetre (2.952-In.) ScuneweER-Caner Quick-Firine Frey Gun. 


and running out the gun automatically; and so 
forth. The experiments not only involved whole 
Series of alterations in the gun itself and in 
the main parts of the carriages, but led also to 
necessary alterations and improvements in the 
accessories and instruments for laying and sighting 
the gun. The Schneider-Canet aiming device, with 
independent sighting line, allows the incline of the 
gun to be modified, the angle of the sighting-line 
remaining the same. When once the aim is taken, 
the sighting-line remains directed on the target, 
whatever may have been the alterations in the 








tion so often urged with regard to possible leakages 
in the recoil cylinder and recuperator was not at 
all justified. In fact, nearly a pint of liquid has 
often been taken from the cylinder without any 
influence whatever on the good working of the 
gun. The recuperator being entirely independent 
of the recoil cylinder, firing can be continued 
even were it rendered unserviceable in an action. 
In this case the men would run out the gun by 
hand, and trials made under these conditions have 
shown that six to eight rounds a minute could be 
fired easily. 








right of the carriage, within reach of the man at 
the breech, who has to place an index on the mark 
which corresponds with’a given range, gunner No. 1 
having only to direct the sighting-line on the aim. 
By combining progression in range with displace- 
ment in direction, easily obtained by gunner No. 1, 
a zone of any depth and of greater width than the 
front of the battery can easily be covered with 
shell-fire in a very short time. 
The 1898-1900 pattern, Figs. 1 to 5, the latter re- 
roduced from a photograph, is the latest field gun 
built by Messrs. Schneider and Co. Its main 
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SCHNEIDER-CANET QUICK-FIRING FIELD GUN. 




















75-MILLim1 TRE (2.952 In.) ScHNEIDER CaNeT Quick-Firine FieLp Gon. 


features are the following: It is provided with a 
long stroke, hydraulic recoil cylinder, and a 
compressed-air recuperator made completely inde- 
pendent of the recoil cylinder ; lateral training is 
obtained by the shifting of the trail along the axle. 
It contains improved aiming devices, a new type of 
trail spade, while anchoring shoes prevent the lateral 
displacement of the wheels when firing, and act as 
brakes when the gun is travelling ; seats are pro- 


vided on each side of the trail for the gunner and 
the man at the breech. The following are some 
details : 


Calibre... fa 

Total length in calibres_ ... 
» weight, including 
breech- block am Be 

canaee ——— bore 

Number of grooves ... 

Depth 


Heght of firing-line 

Diameter of wheels ... cab 

Distance between wheels ... 

Height of elevation ... 

Lateral training... iui 

Preponderance of breech in 
battery 


75 mm. (2.952 in.) 
3L3 


365 kilog. (804 Ib.) 
1,913 m. (75,5 in.) 
24 


0 9 mm. (.0354 in.) 
0 905 m. (358 in.) 
1 220 m. (4 ft.) 
1.400 m. (4 ft. 7 in.) 


. — 5deg. to + 17 deg. 


Through 5 deg. 
60 kg. ( 132 1b ) 


Weight of carriage with ao- 
i 615 ,, (1356 ,, ) 


980 ,, (2160 ,, ) 
445 ” ( 981 ” ) 


COBROTROS nce nce ane 
Total weight of gun and car- 
riage in battery ... sta 
Weight of fore limber 


empty ak =e wa 
Menkes of cartridges car- 
Weight of forelimberloaded 770 ,, (1697 ,, ) 
ie projectile... ee: ss 2 ESS 
a a charge ... .6 
Muzzle velocity re 
Range under the maximum 
angle... ae 


The gun is made throughout of Schneider steel. 
It consists of a tube, in the end of which is cut the 
breech-block seating, the tube being covered for 
its whole length by a jacket anda set of coils. The 
jacket and coils are made with tongues and grooves 
which guide the gun in the cradle during recoil and 
running out. Therearof the jacket is made with lugs, 
to which are fitted the recuperator and sensiiaiiinles 
piston-rods. The breech-block (Figs. 6, 7, and 8) 
is of the Schneider-Canet screw type and works 
with one action of the lever; on opening the 
breech, the empty cartridge case is driven out 
and the striker cocked automatically. The 
gunner fires the gun by percussion by acting on 
a butt-handle. Safety devices prevent firing if 
the breech is not completely closed, and prevent 
also the opening of the breech if the action 
of the striker has not fired the charge. The gun, 


” ( 1.4 9 ) 
500 m. (1640 ft.) 
5700 ,, (6240 yards) 
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when loaded, can be wheeled about in com-|air recuperator, and the air receiver. The guiding 
plete security. The breech-block can be taken to slides are lined with gunmetal and are so arranged 
pieces in half a minute without the help of any | that the recoil and running out of the gun are 
tools. |insured, whatever be the state of the sliding sur- 

The gun is held in a cradle which rests on two | Saees. The hydraulic cylinder on the left-hand 
trunnions in trunnion-plates at the top part of the |side is so regulated that it opposes to the recoil 
trail; the cradle is provided at its lower part with of the gun a practically constant resistance, and 
three cylinders—the hydraulic recoil cylinder, the owing to the complete independence of the re- 
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cuperator the liquid is not under pressure when the 
un is not in action. The recuperator cylinder on 
the right-hand side contains the compressed air 
which is driven during recoil into the middle cy- 
linder and expands to run out the gun. It is 
hardly ever necessary to inspect the joints ; these 
can, however, be taken to pieces without any diffi- 
culty and with the help of the accessories and tools 
carried with the battery. 

The trail is built up of two side-brackets joined 
together by top and bottom trail-plates and by 
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through square pinions and a handwheel. The 
rotation of the endless screw causes the carriage 
to slide on the axle and insures the rotation of the 
a round the centre formed by the trail-spade. 

is is facilitated by the anchoring shoes which 
hold the wheels during firing. 

The required elevation is obtained by a toothed 
sector, on which are jointed a vertical rod that forms 
a support for the sighting apparatus, and a nut in 
which works a screw fitted to the part which is free 
to move round thetrunnions. The sector is worked 
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Stay-pieces. The head-plate is of cast steel, and is 
made with a cylindrical socket, which slides on the 
axle for lateral training. The trail-spade is of 
forged steel, and is so designed that it can hold the 
gun in most classes of ground met with in field 
service. For fixing on exceptionally hard ground, 
or on spaces paved with stones, the spade is removed 
and recoil is checked by a forged-steel clamp fitted 
in the end of the trail. 

rhe gun can be trained laterally through 2 deg. 
30 min. on each side of the axis by causing the 
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trail to slide on the axle. This is obtained by a 
helical toothed rack and an endless screw worked 
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through an endless screw transmissson by a hand- 
wheel placed on the left-hand side of the carriage. 
The gun and sight line are both shifted simul- 
taneously by the action of the handwheel. Another 
mechanism is provided, which causes the gun to 
turn round the trunnions independently of the 
sight-line. A graduated arc is fitted on the right- 
hand side of the cradle, and, according to the firing 
angle, it penetrates more or less a circular slide 
fitted to the trail. The top edge of the slide forms 
the fixed regulating mark, opposite which the man 
at the breech has to bring the figure that corre- 


The aiming device in the Schneider-Canet field 
guns consists of an — system, enclosed in a 
square gun-metal sheath ; this gives a reproduction 
in the shape of a cross at a distance of about 
1 metre (39 in.) in front of the rear surface, thus 
furnishing a long sighting line, notwithstanding 
the small dimensions of the apparatus. The sight 
is shown in Figs. 9 and 10. 

The ammunition of the Schneider-Canet quick- 
firing field guns comprises cast-iron common shell, 
but it is mostly shrapnel. The latter has a charge 
in the rear and consists of a hard steel body, on the 
top part of which is screwed a steel head provided 
with a double-acting Schneider-Canet fuse. The 
hard lead balls contained in the body are separat 
from the powder chamber by a steel Salianens, 
while a central tube filled with compressed powder 
establishes a communication between the fuse and 
the explosive charge of the projective. A fumigen 
compound produces a thick cloud of smoke when 
the shrapnel bursts, and allows the firing to be cor- 
rected. 

Weight of shrapnel com. . 
wae: chair t abe .. 6,500 kg. (14.3 Ib.) 
eight of explosive charge 000. ,, (. .198,, ) 

es double - acting 


fuse ... oe -480 ,, ( 1.058 ,, ) 
Number of balls 
Weight __s,, 2.760 kg. (6.083 Ib.) 


The double-acting fuse is a disc fuse ; it contains 
both a percussion device which causes ‘the burning 
of the compound when the shrapnel is fired from 
the gun, and a percussion firing arrangement. 
The setting of the fuse for the required dis- 
tance, previous to loading the gun, is still 
put forward as a serious impediment to rapid 
firing. It is true that the setting with the ordi- 
nary setting-pin takes up time, so much so that 
the gun could fire in, say, one minute a larger 
number of rounds than can be prepared in the 
usual manner. In order to overcome this diffi- 
culty, Messrs. Schneider and Co. have designed 
an apparatus which sets the double-acting fuses of 
two shrapnels at the same time This is shown 
in Figs. 11 and 12; the two shrapnels, fitted 
with their fuses, are placed, head downwards, in 
the apparatus ; the fuses being set, as required, by 
turning the small crank with which the apparatus 
is provided. 

e cast-iron common shell is fitted with a 
Schneider-Canet percussion fuse : 
Weight of shell complete ... 6,500 kg. (14.3 Ib. 
. conhanee’ cheabe 200 (a m 
xg percussion fuse... aes 

The shrapnel and shell are set in a metallic 
cartridge case, which contains the powder charge ; 
this is fired by a percussion primer, placed in the 
bottom. 

The fore limber and caisson call for no special 
comment, 


(To be continud.) 





THE INSTITUTION OF ELECTRICAL 
ENGINEERS IN GERMANY. 
(Continued from page 42.) 

Tue Exectric ELEVATED AND UNDERGROUND 
RaiLtway OF BERLIN. 


THE inspection of this most instructive feat of 
engineering was fortunately the only item on the 
programme of Thursday morning, June 27. There 
is not much resemblance in the general outlines of 
London and Berlin. If we overlook the fact, how- 
ever, that the northerly bend of the Spree divides 
Berlin into a small northern and a much bigger 
southern part, we may oe on liken the new 
elevated and underground railway of Messrs. Sie- 
mens and Halske, to the District Railway of London. 
The Stadtbahn, also an elevated structure, which 
in Berlin proper keeps a little to the north of the 
river, woud correspond to the Metropolitan Line ; 
the Ringbahn, in its northern and southern halves, 
to the lines which may be said to converge towards 
Clapham Junction and London Bridge. The main 
railways start out radially from the termini, known 
as Stettiner, Lehrter, Potsdamer, Anhalter, and 
Schlesischer Bahnhof, or proceed parallel to the 
Stadtbahn ; it was by the latter route that the 
members of the Institution arrived at the Fried- 
richstrasse station on their way from Hanover. 
Though the analogy is decidedly weak, it will 
be understood from what we have said that a 


District Line which has no rival’ between the 





sponds with the required range. 


Metropolitan and the South London lines ought 
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to have fair chances of success. We do not 
forget the electric trams, whose service is at present 
far in advance of what London can show. They 
keep up a good speed. But the elevated will cross 
many of the chief arteries at a speed of 20 miles 
an hour, and will directly connect some of the 
great railway termini. Outer circle railways, in 
the sense of the Paris Ceinture, have not proved 
popular anywhere. 

he new elevated railway of Siemens and Halske, 
part of which, it is hoped, will be opened in October, 
stretches at present in a fairly straight course from 
the Warschauerstrasse and bridge in the east of 
the town, a little north of the Spree, to the Kaiser 
Wilhelm Memorial Church in the west, close to the 
boundaries of Charlottenburg, which is a townshi 
of her own, though no more distinctly se 
from Berlin than Westminster is from Chelsea. 
Originally, we believe, the whole line was designed 
as an elevated structure. The opposition of certain 
authorities and private individuals became more 
persistent, however, as the structure grew, and 
the extension from Nollendorf place further west 
had to be constructed as a tunnel railway on the 
plan of the Budapest tram lines, i.¢., directly 
under the street pavement, with only a couple of 
feet between the tunnel ceiling and the street 
level. The further extension—in a north-westerly 
direction—already under construction, which will 
add another 4 miles to the 7 miles practically com- 
plete, will also be a low-level line. On the 
whole, the line follows main streets, for the 
use of which no special compensation had to be 
paid to the municipal authorities by virtue of the 
agreement. The chief difficulties, both for the en- 
gineer and the lawyer, were, however, experienced 
in crossing the State railways, and the department 
claims dues for ground rent and right of way. Most 
of the guides whom Messrs, Siemens and Halske 
placed at the disposal of the party being engineers, 
much to the satisfaction of the members, it was not 
easy to obtain reliable information concerning the 
financial terms of the agreement. The concession is, 
we understand, for 90 or 99 years ; the municipality 
will share in the profits, but not in the losses, from 
the opening of the line, and reserves to itself the 
right of buying up the line, subject to ten years’ 
notice. For the first ten years the sub-company 
of Messrs. Siemens and Halske will probably 
not be tempted by any offer from the munici- 
pality. The cost is so far roughly estimated at 
something above a million pounds. At the 
present time Messrs. Siemens and Halske are 
ss. gga a detailed monograph on this great 
work, and are not anxious to envourage the 
publication of partial, inofficial accounts; their 
description is to appear at the time of the opening 
of the line. The pretty booklet of views presen 
to the visitors contains no subject-matter. So far 
as we are aware, the design and construction is 
mainly the work of Mr. Schwieger, director of the 
Elevated Railway department of Siemens and 
Halske, which has its seat at 35, Lindenstrasse, 
Berlin, whilst electric tramways are managed, with 
other branches, from 94, Markgrafenstrasse, by 
Baumeister Bousset and Mr. Vianello. We hope 
to place an illustrated description of the railway 
before our readers in due time. 

The elevated structure rests on oscillating pillars 
or trestle frames, whose ball bearings are based on 
heavy rock or stone blocks, generally three above 
one another, and a smaller number of fixed pillars 
or portals. It is all open ironwork. The pillars 
are generally vertical. Near the Landwehr canal 
banks and in some streets, trapeze-shaped trestle 
are employed to get a firmer support. The struc- 
ture is light and pleasing, the width of the 
double normal gauge track about 23 ft., the 
width of the frames 13 ft., the average height 
of the track above the strset 15 ft. he foot- 
ways along both sides of the track are covered with 
concrete slabs; their raili look weak. Over 
the Warsaw Bridge the line is carried on a 
special viaduct at a higher level. At crossings the 
girders rest on rollers. The easterly portion of the 
line has not given any particular trouble. The diffi- 
culties 4 when the two State lines, the Anhalt 
and the Potsdam Railways, were to be crossed; 
these radiate in a south-westerly direction on fairly 

rallel courses. Just before we come to the 
‘amous junction triangle, a canal had to be bridged 
over, at a point where a public road and two rail- 
way are more or less above one another. 
The crossing is a and the two plain girders, 
with the alternating diagonal bracing, almost every- 


where applied, are of unequal lengths. The 
bridge has been criticised; but it serves its pur- 
pose, and the spot is not distinguished for archi- 
tectural beauty. The false work of the bridge was 
erected on floats, which were afterwards swung 
in. This bridge is near the central power station, 
and near one of the two spots where the line 
is carried through houses. In one instance the 
re, oe A bought up the house, pulled it down, 
and built a new house, which is being fitted with 
offices. The other house is nearer the Potsdam 
Railway terminus; it has been bought, but 
left as it is. Close to it the elevated rail- 
way passes over and by the side of a new 
swimming bath, whose owners have exacted com- 
pensation, although the railway is far nearer com- 
“ge than the bath. The compensation trouble 
elsewhere only arisen in the case of the one- 
side row of houses near the Potsdam Railway ter- 
minus, which the new line reaches by a tunnel. 
The famous junction triangle had to be de- 
signed for the following reasons. The new line 
runs east and west, crosses the two State railways 
mentioned (the Anhalt and Potsdam lines), and 
the scheme includes a branch north, along the 
Potsdam line to that terminus, further to be ex- 
tended in the future through the very heart of the 
city, in a north-easterly curve. So near their 
termini, the railway lines are, of course, wide. The 
Government refused to accede to any level crossing. 
Wherever branches of the new line met, the 
respective two trains should always move in the 
same direction. This was, moreover, in accordance 
with the general plan. The trains will finally de- 
scribe a loop, and for the present only points are 
provided at the ends to shunt a train from the 
up line over to the down line. The problem 
has been solved by dividing the double line 
whose two tracks run up to the junction at the same 
level, into a low-level and a high-level track, each 
resting wholly or partly on special girders or 
viaducts. Thus, if we call the two bifurcation 
pee on the direct line east and west respectively 
and W, and the end of the Potsdam terminus 
branch to the north N, then trains go from E to W 
on a high-level (afterwards descending) track from 
which a high-level line EN branches off. The 
returns from W and N are made by low-level 
tracks, one of which, the N E line, passes under 
the high-level branch E W, and also under the high- 
level branch WN. The third crossing occurs be- 
tween the high-level branch W N and the low-level 
branch EW. There is further, within this junc- 
tion triangle, a car shed with four tracks ; a larger 
shed is near the Warsaw Bridge. The construction 
of this junction triangle involved some peculiar 
problems, which will be studied with interest when 
detailed drawings are at our disposal. Where tracks 
divide into a low and a high level branch, asym- 
metrical constructions are frequently to be seen. 
The girder which bears the structure may have two 
upper or two lower members, or one upper and 
one lower, or two upper and one lower. Parts 
of the same may support both tracks, and one 
system of rollers may lie on the other. The highest 
portion of the permanent way is about 45 ft. above 
the ground. The maximum gradients are 1 in 
38. The Anhalt main line is crossed in a 
length of 465 ft. The authorities would not con- 
sent to any intermediate stone pier, and finally 
agreed to an iron pillar, so to be constructed that 
it can be shifted 20 ft. to the right or left if any 
track alteration on the lines underneath should 
render it desirable. The viaduct arches are care- 
fully built, as the company hopes to let the vaults. 
The power station is near the east corner of the 
triangle. It is founded on beton, as the heavy 
vertical Borsig engines with new Collmann valve 
gear require a secure foundation, and will ultimately 
contain machinery for 7 units of 1200 horse-powers 
each, at 115 revolutions ; three have been installed 
so far. The boilers are above the engine hall; the 
coal bunker, which receives the coal through a con- 
veyor from the barges, is still higher up, between the 
two rows of boilers. The ground floor of the smoke 
stack, which has a height of 260 ft., is utilised as a 
bath-room. Continuous currents are generated at 
800 volts; the trains are to run on 750-volt circuits. 
The trains will consist of four cars; two motor cars, 
weighing each 26 tons, one at either end, and two 
ordinary cars, weighing 16 tons. The thirteen 
stations are about 1 kilometre, 0.6 mile apart ; in 
their general construction, they remind us of the 
stations of the Elberfeld Monorail line. 





The current will be taken up from a lateral con- 


ductor rail, somewhat as on the Wannsee line. 
The ordinary rails weigh 60 1b. per foot, and are 
cut off in Z-fashion at their ends and _ bolted 
together, so that we geta full length of rail alternately 
on the outside rs inside of the track. On the 
bridges a higher and heavier kind of rail has been 

, and placed with an intermediate layer of 
felting direct on the cross-girders. This is excep- 
—— however, and as a rule the sleepers lie on 

vel. 

As stated above, the elevated structure begins to 
descend from the Nollendorf place westward, and 
passes with a slope of 1 in 32 intoatunnel. This 
tunnel was excavated without the aid of machinery 
in the open between sheet piling, driven in by steam 
rams, under continuous —s by means of 
centrifugal pumps and portable engines. These 
portable engines called forth some comment. They 
are certainly clumsy to move and instal in the 
fashionable streets, but temporary electric cables, 
such as the members saw on the elevated structure, 
and electric motors would not have done any better 
there. The ground is the loose fine quicksand 
common all over the province of Brandenburg, 
the sand itself being practically of no value. The 
piling was not easy, and the sewer and water 
pipes have caused serious trouble and expense, as 
we shall see. The underground water comes 
nearly up to the street level in those parts of 
Berlin, and permanent pumping will afterwards 
be necessary. When a section is excavated, a 
centring of wood is 7 in, trough-shaped like 
the tunnel itself, and the concrete rammed in, 
forming one solid UJ, with a concrete wall thickness 
of 40 in. The first 4 in. of concrete next to the 
bottom and walls are, however, put in separately, 
and covered with tar cloth, apparently a jute-asphalt 
preparation. Across the concrete walls the trans- 
verse I-beams are then placed without any further 
support. 

An exception has been made near the Potsdam 
Railway terminus, where the new underground is 
immediately underneath or by the side of the main 
lines. Here vertical IJ-beams are imbedded in the 
concrete walls to support the cross beams. At one 
point there the excavation—elsewhere simply cut- 
and-cover work—failed, and two caissons, the one 
65 ft., the other 18 ft. long, had to be put down. 
In the middle of the tunnel runs longitudinally a 
concrete ridge, on which iron supports are placed. 
Intermediate between these and the cross beams 
mentioned are heavy J-beams, about 20 in. high. 
These latter beams do not form a continuous line, 
but are separate from one another. Lach rests on 
two of the supports, and bears in its turn six of 
the cross beams, the middle four of the six being 
ft. i the first and last only 3 ft. from their 
neighbours. Thus a length of 5 ft. of ceiling 
remains unsupported by the vertical and longi- 
tudinal beams ; but there was, of course, no neces- 
sity for making the high longitudinal beams con- 
tinuous. Buckle-plates join the lower edges of the 
cross-beams, and 27 in. of concrete remain between 
these buckle-plates and the street level. The rails 
of the street electric tramways rest immediately 
on those 27 in. of concrete. 

The tunnel has a width of about 21 ft., and a 
clear height of 10 ft. The two hollows between 
the longitudinal concrete ridge and the walls are 
filled with gravel, on which the wooden sleepers 
are laid. Under each track is a drain trench, in 
the upper surface of the concrete bed of 40 in. 
thickness. The tunnel will, of course, be lighted 
electrically. It is characteristic of the sense in 
which the Berlin firms regarded their duties as 
hosts, that incandescence lamps were put up all 
along the tunnels especially for that one visit, to 
replace the tempo oil lamps. Special ventila- 
tion is so far not thought of. Most of the tunnel 
will be level with inclined approaches, and trains 
will circulate in opposite directions on the two 
tracks ; whether that will keep the air pure remains 
to be seen. Warned by the experience gained on 
the Paris Metropolitan, the designers have nowhere 
admitted creosote into the tunnel ; but the com- 
plaints at Paris would hardly have become so loud, 
though creosote might have been applied, if better 
provision had been made for ventilation. 

In some places the members could still see— 
though a good portion of the tunnel is practically 
finished —sewer pipes tem ily supported. The 
tunnel profile could not be narrowed on account 
of such pipes, nor, owing to the water difficulty, 
could the whole tunnel be lowered. On the other 





hand, the authorities would not, and could not, 
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have the pipes bent down to pass underneath the 
tunnel. At heavy expense, the company has 
diverted the largest sewers, 5 ft. in diameter, so 
as to avoid the tunnel. Other pipes have been 
divided so two branches, so that they could 
be taken through the vault without noticeably 
narrowing the profile. 

The stonework on the slope from the Nollendorf 
place down into the Tauentzienstrasse and of the 
stations on this square is very fine. Mr. Bousset 
exhibited drawings and photographs of this part 
of the work. A model explaining the somewhat 
confusing junction triangle was examined with 
interest. 

The name of Mr. Dominik and Dr. Michalke 
should have been mentioned in our account of the 
Charlottenburg works of Messrs. Siemens and 
Halske. The former is chief of the literary bureau, 
and had, like his colleague, Mr. C. Arldt, of the 
A. E. G., a good deal to do with the general 
arrangements, which Mr. Holbein superintended 
for the A. E. G. Dr. Michalke was one of the 
obliging guides, and has, together with Dr. Mar- 
tienssen, recently worked out a tele-volt or ampere 
indicator which is bridged across two pairs of mains, 
and requires only one test wire. 


OrHeR BERLIN VIsITs. 


We may briefly mention the alternative or op- 
tional items of the Berlin programme. A visit to 
the Imperial Telephone Exchange, No. III., the 
largest of Berlin, containing Siemens and Halske 
switchboards of the horizontal type, for 14,000 
subscribers, had been paid on Tuesday. The cable 
connections of the 57,000 jacks for the forty boards, 
which are 27 ft. long, have a length of 31.5 miles. 
There are on the boards : Multiple jacks, answering 
and testing plugs, controlling lamps, call signal 
jacks, automatic ring-off signals, connections for 
speaking sets, and speaking switches. The hori- 
zontal arrangement allows of halving the number 
of jacks and saves space; but it would appear to 
strain the operators, who cannot concentrate their 
attention on one portion of the switchboard. In 
this important respect Mr. Heaviside’s arrange- 
ment of the Newcastle Exchange is regarded as a 
pattern. Visits to the splendid Tool Works of 
Messrs. Ludwig Loewe, fully described in Enat- 
NEERING, * and the Union Elektricitiits Gesellschaft, 
which impressed members very favourably, were 
arranged for Thursday afternoon. 

The Charlottenburg Technical High School formed 
a temptingalternative. Professor Slaby conducted 
a party through his palatial college in the splendidly 
appointed engineering laboratory of which Professor 
Josse is perfecting the waste-heat engine., It will 
be remembered that the heat of exhaust steam (or 
of any steam) is utilised for evaporating sulphurous 
acid which does work in a special cylinder, and 
thus increases the efficiency of the primary engine 
by 40 per cent. and more. By the courtesy of 
Director Hukowsky, of the Abwiirme-Kraftma- 
schinen-Gesellschaft, of Berlin, a branch company 
of the A. E. G., we shall soon be able to illustrate 
this novel system of power generation which is 
attracting universal attention. 

- On Friday morning a few members had the pri- 
vilege of being taken over the Reichsanstalt by 
Director Hagen, and of convincing themselves that 
fame has not exaggerated the magnificence of this 
Institution, nor the kindness of its members. 
Others availed themselves of an invitation by the 
German Niles Tool Company, of Ober Schéne- 
weide, a model establishment in more than one 
respect for the manufacture of heavy tools, 
which, thanks to the Director, Mr. Henry Hess, 
will be fully described in an early issue of this 
journal. 


THE ASSOCIATION OF GERMAN ELECTRICIANS 
AT DRESDEN. 


On Thursday afternoon, June 27, a special train 
conveyed many members to Dresden, where the 
Institution was invited to join the Verband 
Deutscher Elektrotechniker. This association of 
the German electrotechnical societies comprises at 


firm of Messrs. Hartmann and Braun, was presi- 
dent for the year, and the Dresden members were 
the hosts. Not many of the British electricians 
participated in the meetings of the Verband, which 
on Friday and Saturday mornings discussed im- 
portant reports on lightning protection and on 
normals for testing dynamos and transformers, 
and received several papers. An exhibition of 
novelties had been arranged for. The afternoons 
were devoted to technical excursions. The Dresden 
committee presented members with an excellent 
guide- book, of general and technical interest, 
and provided for the entertainment of their guests ; 
the ladies particularly will remember the pleasant 
hours spent in the museums of Dresden, the Porce- 
lain Works at Meissen, and, together with the 
gentlemen, on Sunday in the picturesque Elbsand- 
stone Mountains. 


Tue State Steam Heat anv ELEcTRICITY 
TRANSMISSION IN DRESDEN. 


This unique Government undertaking sup- 
plies steam heat and electric light and also 
ad to the fine pile of twenty odd Rococo 

overnment buildings, the castle, cathedral, 
museums, the theatre, &c., which are situated on 
the left bank of the Elbe near the famous Briihl- 
terrace. Private buildings are not supplied. The 
power central lies near the centre of this artistic 
quarter, and had therefore to harmonise with 
its surroundings, and the high smoke stack is 
being converted into an ornamental view tower. 
Not for ssthetic considerations exclusively, how- 
ever; for the architects found that the four 
turrets which cling to the chimney proper could 
well be utilised as ventilating flues. All smoke has 
to be suppressed and the dust to be condensed. 
The building operations were commenced in 1899, 
and supply opened last winter. The architects are 
Baurath Temper, chief of the establishment, and 
Mr. Schmiedel ; the chief engineer is Mr. Traut- 
mann. 

Ten combined boilers (internal furnace and water 
tube) of the Germania Engine Works, Chemnitz, 
generate steam either at five or at eight atmospheres 
pressure, the steam circulating in two separate 
systems of pipes which can be connected by the 
distributing valves. The boilers are each fitted with 
step grates, which consume the smoke perfectly, 
and with a secondary air-feed inlet, ordinarily 
closed by a lid. Lignite is burned. The three 
vertical compound engines, with injection con- 
densers of the Saxon Engine Works, late Hart- 
mann and Co., of Chemnitz, drive two continuous- 
current shunt generators of 350 kilowatts, and one 
of 175 kilowatts ; there is further a battery of Berlin- 
Hagen accumulators of 2100 ampere-hours. The 
lamps are arranged on three-wire circuits, and the 
air feeder points interconnected with one another. 
There are two boosters for the battery, and further, 
a tension balancer to be joined to any of the three 
dynamos, for keeping the loads on the two branches 
of the distributing circuits in equilibrium. The 
dynamos and switchboards were furnished by 

essrs. Kummer and Co., of Niedersedlitz, 
near Dresden; the rest of the electric outfit, 
including cables and tension balancer, by the 
A. E. G. 

The steam pipes and electric wires are placed in a 
tunnel, through which the visitors could march 
without stooping. The electric mains, rods or 
wire ropes are mostly bare; where necessary, 
armoured lead cables have been laid. There are 
also a number of signal wires, namely, telephone- 
line wires for thermostats, which warn when the 
temperature rises too high in the tunnel; so 
far, a temperature of 75 deg. Fahr. has never 
been exceeded ; for electric tele-indicators for the 
water and steam pressure; and for floats which 
electrically mark the level of the condensed water 
in the return pipes from the heated buildings. 
All these wires are stretched on the one side of 
the tunnel behind wire netting. 

Along the other side run the four steam pipes. 
The first conveys high-pressure steam of 114 Ib., 
the second, steam of 72 lb. or 85 lb. ; the third 

ipe serves for the special supply of the theatre ; 


present thirteen societies, with a membership of | Pipe 


3112, but is not identical with a union of those 
societies, because only Germans can be members of 
he Verband, whilst the various societies have a 
good many foreign members on their rolls. Mr. 
Gisbert a is the a secretary of the 
association, Professor Hartmann, of the well-known 





* See ENGINEERING, vol. Ixviii., page 380. 








and the fourth pipe conveys the condensed water 
from the steam heaters back to a well close to the 
power house. The whole heating plant is due to the 
well-known firm of Rietschel and Henneberg, of 
Dresden and Berlin. In addition to the ordinary 
expansion joints, we find in curves considerable 
lengths of pipe resting with a support plate on a 
plate and rollers. In this way a high degree of 





flexibility has been imparted to the pipes, which, 
though more than a foot in diameter, easily yield 
to the pressure of the hand. Separators are in- 
serted in the steam pipes at intervals, as well as air 
valves. Losses of heat by radiation from the steam 
mains are prevented on the Pasquay system. 
Around the pipe is coiled a spiral of sheet metal 
strip, out of which diamond openings are stamped, 
whose edges are curved upward. On these raised 
edges rests a whole strip, and a second pair of 
indented and whole strips is placed over the first. 
Thus an air cushion is left between the steam 
pipe and the outer lagging, which is laid over 
the strips. 

A plant, built under such exceptional circum- 
stances, can hardly be inexpensive. But it forms 
an instructive example of how the engineer can 
perform his task without in any way giving the 
artist cause for complaint, and yet increase tho 
comfort and safety of the buildings. The theatre 
used to be heated by hot air introduced under the 
wooden seats, which had become dangerously dry, 
The combination of steam heating and electricity 
was adopted er to realise a better utilisation 
of the plant. he incandescence lamps are on 
110-volt circuits; the Berlin Electricity Works 
have carried the twice 220 volts for their three-wire 
system. 


Tue Exvectriciry Works OF THE DRESDEN- - 
Friepricustapt Rartway Stations. 


The electricity works for the Dresden railway 
stations, opened in 1894, likewise a Government 
concern, afford a further illustration of the adap- 
tability of electric power transmission. Mem- 
bers learned with a little astonishment that bare 
overhead wires, carrying triphase currents of 3118 
volts, are taken right into the heart of a capital 
which, to a certain extent, lives upon its reputa- 
tion as a beautiful city. The secret is that the 
high-tension lines run along the railway tracks, 
which are mostly above street-level. The power cen- 
tral is within the city limits. It is a handsome brick 
hall with a semi-cylindrical roof, 262 ft. long, con- 
taining six horizontal tandem engines of the Saxon 
Engine Works, of Chemnitz, aggregating 2400 
horse-power, to be increased to 3900 horse- power, 
driving with intermediate flywheels five old dy- 
namos for triphase currents of 230 volts, and one 
new generator for triphase currents of 3118 volts. 
The exciters, yielding currents of 180 amperes at 
110 volts, are fixed to the armature shafts; their 
currents help to light the central. The low-tension 
currents are raised to the higher potential in thir- 
teen transformers. The dynamos were all fur- 
nished by Messrs. Siemens and Halske; the 
wiring was done by the Helios Company, of 
Cologne. 

The distribution is by triphase currents, motors 
being fed with all three phases, whilst the arc and 
incandescence lamps are inserted in one phase, the 
tension of which is automatically regulated. This 
arrangement was novel in its time and attracted 
attention. Five main circuits start from the 
switchboards to the three railway stations of 
Dresden, the coal and shunting stations, the rail- 
way workshops, and the docks. As each of these 
centres can be fed from either of two independent 
lines, each group of mains comprises twice three 
wires, and we have altogether thirty high-tension 
wires radiating from the power central. Thus we 
get 75 miles of current mains, mostly aerial bare 
wires, and only 9 miles of cable (on the Elbe 
bridges), while the maximum distance of a feeder 
point from the central is only 5.5 miles. The iron 
masts, 487 altogether, have a maximum distance 
of 115 ft. The secondary circuits comprise 119 
triphase and 95 monophase transformers, which re- 
duce the tension down to 115 volts for power, and to 
75 volts for light (single-phase alternating currents). 
The 199 motors, aggregating 1300 horse - power, 
which are joined to the secondary mains, have a 
maximum capacity of 40 horse-power ; the 7014 
incandescence lamps and 927 arc lamps absorb 1090 
horse-power. 

The Repair Workshops of Dresden-Friedrichstadt 
are driven by 118 electric motors, eleven of which 
operate groups of eight machines maximum, while 
107 motors serve for single driving. The total 
= these motors is 417 horse - power ; 
more than 250 horse-power are, however, hardly 
ever required ata time. The workshops are not 
the largest in the kingdom, as they have to look 
after 408, or 31 per cent., of the locomotives, and 





269, or 30 per cent, of the tenders of the State 
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railways ; the railway network of Saxony, one of 
the densest of Europe, is almost entirely under 
direct Government control. The largest shops 
are at Chemnitz. During the year 1900, 1571 
locomotives were repaired at Friedrichstadt in 
21,226 days’ work, and 232 tenders in 2624 
days; each locomotive which belongs to the Fried- 
richstadt repair shops, therefore came in 3.8 times 
during the year, each tender only 0.86 time. On 
average 62 engines and eight tenders were under 
repair at a time, for whose accommodation the 
shops contain 72 locomotive repair pits, in addi- 
tion to 193 wagon stands. Of wagons, 14,561 

_ Were repaired last year; during the slack time 
new wagons are also built, but not new locomo- 
tives nor tenders. At the beginning of this year 
the shops employed 1284 men, many of whom 
dwell in pretty houses of several storeys near the 
works. Dining and recreation rooms are provided 
for the unmarried and others. 

Not many features call for comment. The works 
are spacious, but still being extended ; occasionally 
the crush of work makes itself felt. The transfer 
tables are driven by 15 horse-power triphase 
motors, the current being taken up by a vertical 
pole ending in a fork with three trolleys. In the 
case of the engine transfer tables this pole stands in 
the middle of the table ; on the wagon tables it is on 
the one side. The same motor serves in the latter 
case for hauling the wagon on the table by means 
of arope. The wheel tyres are heated in gas fur- 
naces and put on by. means of pneumatic hammers, 
not of the latest All furnace and smithy fire 


gases are aovkel aimab pipes.’ In the wheel- 
repairing shops a vertical arm, projecting through 
the floor, rises by pneumatic power, lifts the axle, | 











‘turns it through 90 deg., and lowers it on the sec- 


tional side track in proper position for the machine 
tools. 


Tse MonicrpaL Evectrriciry Works or DRESDEN. 


In addition to these Government plants, the 
municipality of Dresden es three electricity 
works, one for light and two for power ; the latter 
known respectively as the East and West Power 
Centrals. Mr. Walter Meng, the chief engineer 
to these works, has had a large share in their 
design and superintended their construction. When 
the town planned the erection of corporation elec- 
tricity works in 1894, it was thought that an allow- 
ance of 200 horse-power would suffice for the 
operation of the electric tramways, which at that 
time could boast of a length of 4 miles. At present 
the eastern tramways have a length of 31 miles, 
those supplied from the West Central a length of 
43 miles, and the total —_— of the three works 
is 18,950 horse-power. This is half of the capacity 
of the Berlin Electricity Works, 38,400 horse- 

wer, and Dresden ranks second in Germany with 

er municipal electric power; Hamburg comes 
third with 12,000 horse-power ; then Munich, with 
7650, &c. The high figures — given con- 
cerning the Berlin Hlectricity orks, Berlin, refer 
to future extensions. 

The two Dresden power centrals are advan- 
tageously situated in the centres of their respective 
areas. e light central, of which we will speak 
first, adjoins the West power central. The light 
central is the oldest of the three. It was built by 
the Helios Company, and supply was opened in 
1895. Monophase currents are generated at 2000 
volts and 50 periods, and distributed by concentric 
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cables, imbedded in brickwork conduits, filled with 
sand. Each consumer has his own transformer ; 
there is no secondary network. Light is sold at 
0.60 mark = 7.2d. per kilowatt hour, power at 
0.25 mark = 2d. per kilowatt hour ; discounts of 
20 per cent. maximum are granted only for light- 
ing. There are sixteen boilers of various types, 
mostly combined, supplied by Messrs. Steinmiiller ; 
the Kette Works, at Uebigau; Rost and Co., of 
Dresden ; and the Dresden Engine Works and 
Shipbuilding Yards. Steam is generated at 120 Ib. 

e condensation water arrives from the Elbe 
through a main, 15.76 in. in diameter, 0.6 mile long. 
The tandem engines are all horizontal, space being 
a secondary consideration, but again of different 
makers : four by Messrs. Rost and Co., for 95 revo- 
lutions ; two from the Maschinenfabrik Augsburg, 
for 85 revolutions ; two from the Dresden , sr 
Works and Yards, for 85 revolutions. The latter 
are of 1200 horse-power, the others smaller. The 
governors of the Augsburg engines influence both 
the high and the low-pressure cylinders ; those of 
the others only the high-pressure cylinder ; the Rost 
governors are fitted with oil pistons. The engines 
are directly coupled with their dynamos, and the 
six-pole exciters are again on the same shaft. 
Five of: the generators are built by the Helios 
Company, of Cologne ; the two largest generators 
are dynamos of the E. A. G., late Lahmeyer, of 
Frankfort, and a third Lahmeyer generator is re- 
placing the sixth Helios machine. It is said that 
—" generators were too noisy with inductive 
oads. 

On the wall near each engine we noticed three 
little windows, lighted by lamps from behind, and 
marked; Slow, Fast, Cut-out. These are the signals 
for the engineer, given by the attendant at the 
switchboard, where we find the same three lamps 
near each of the switch columns of the Helios 
Company. There is no switchboard of the ordinary 
type. Each of these columns supports a circular 
box, placed inclined in desk fashion, containing the 
volt, ampere, and wattmeters, and in front of it are 
six levers, ona railway points levers, replacing 
the usual handle and crank switches. The - 
ment, a — of the Helios Company, coke 
ee e, and gre complete satisfaction. 

e West Central dates from 1899. Along the 
side of the boiler-house run 18 coal bunkers. The 
house contains, in one row, ten double boilers 
from the firm of Messrs. Sulzberger and Co., of 
Fléha, in Saxony, and six from the Dresden 
Engine Works and Shipbuilding Y. 
being left for two more boilers; the bunkers are 
separated from the upper portion of the boiler- 
house by a solid » While the lower storey 





of the bunker-house forms an o' not to 
cut off the light from the boiler fronts. The coal, 
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mostly small Bohemian lignite, which is also used 
in the other Dresden works mentioned, arrives by 
rail, and is discharged through hoppers, raised by 
bucket chains about 50 ft., and delivered on a belt 
conveyor. From the bunkers the lignite then 
passes directly into the grates. Similar arrange- 
ments have been made in other centrale, and the 
boiler-houses could not be kept tidier. The 
15 horse-power electric motor which works the 
coal transport also raises the ash-trucks. The 
evaporation has proved about the same in the two 
types of boilers, 4.2 lb. or 4.3 lb. of water per 
pound of lignite. Both the feeder pipes and the 
steam pipes are arranged on the ring system. 

The central condensing and cooling plant by 
Messrs. Balcke and Oo., of Bochum, in West- 
phalia, comprises three pumps, driven by two- 
cylinder compound engines with Rider round slide 
valve gear on the high-pressure cylinder and Trick 
canal slide-valve gear on the low-pressure cylinder. 
The governors permit of speed variation between 
50 and 115 revolutions. Two of these pumps can 
together deal with 36 tons of steam per hour. Two 
other plunger pumps without flywheels remove 
the condensed water from the steam mains into 
clearing tanks, in which the oil is separated on the 
principle that the oil rises from a very slow water 
current and collects on the surface. Partition 
walls force the water to ascend and descend four 
times, and in this way 90 per cent. of the oil 
is recovered, to be again utilised after passing 
through boilers and filters. The exhaust-steam 
pipe leading to the condensers has a maximum 
diameter of 47 in., and is taken to the feed-water 

reheater, which has a diameter of 5 ft. and a 

eight of 20 ft. The exhaust pipe is fitted with 
an automatic safety valve which opens as soon as, 
owing to any failure in the condensing process, the 
internal steam pressure should rise to 1.5 lb. In 
such & case the engines work with direct exhaust 
until the condenser has recovered. This device 
operates with perfect reliability, as especially con- 
ducted experiments prove. 

The engines are all horizontal tandem engines of 
the same power, 1200 horse-power, and make 90 
revolutions. The Augsburg Engine Works, in con- 
junction with the Schuckert Company, have sup- 

lied three units ; the Dresden Engine Works and 

ards, in conjunction with Kummer and Co., two; 
the Dresden engines are fitted with the new Coll- 
mann gear. As the two power centrals have their 
chief customers in the tramway companies, con- 
tinuous currents are generated at 550 volts. The 
dynamos are divectly coupled with their engines, 
and the flywheels are developed into armatures. 
This construction had long been in use for phase 
generators, but was rather novel for continuous- 
current dynamos. They are all shunt machines ; 
the Schukert armature and wheels, which are fitted 
with springs for compensating the temperature 
variations in the diameter, have collectors 115 in. 
in diameter, the Kummer dynamos collectors of 
108 in. The respective diameters of the fields are 
217 in. 218.6 in., and the Schuckert dynamos have 
28, and the Kummer dynamos 18 poles. 

The switchboard of the Schuckert Company, 
which is divided into two parts, contains only con- 
nections for the positive poles ; the negative bus- 
bar is in the basement. The electric tramways 
are divided into sections, at present twenty-six, 
3 kilometres (2 miles) in length, each fed by an 
underground cable of Messrs. Siemens and Halske. 
Each cable has its cut-outs, lightning arresters, 
&ec., and, further, two electricity meters of different 
type, connected in series, at the main switchboard ; 
the cut-outs are fitted with automatic acoustic 
signals. Noteworthy among the instruments isan 
indicator which marks whether the poles of the 
generators, to be connected in parallel, are of the 
correct sense. There are further lamp signals to 
show whether a fault has been remedied or con- 
tinues ; registering vacuum meters and pressure 
gauges ; and a registering voltmeter which demon- 
strates that the pressure regulation is very good, 
though the works are not provided with a buffer 
battery. 

The East Central was built by Messrs. Siemens 
and Halske in 1895, and afterwards extended by 
Mr. Meng. The engines were installed by the 
Dresden Engine Works mentioned, and the 
Saxon Engine Works, late Hartmann and Oo., 
of Chemnitz; the d os by Messrs. Siemens 


and Halske, who did all the wiring, and by 
Kummer and Co. The cars run wit 
contact tyres, 


Siemens 


not so fast as in Berlin. 








The trolley wires are partly strung on conical 
soldered masts. ‘The tramway companies pay 20 
per cent. above the power production cost, but 
not more than 0.12 mark = 1.44d. per kilowatt- 
hour. Private consumers are charged the same 
rates as for the alternating currents of the light 
central, 0.60 mark per light, and 0.25 for power 
per kilowatt-hour, equivalent to 7.2 and 3d. re- 
spectively. All the power centrals, we should 
point out, are fine buildings, inside and outside. 


(To be continued.) 








UNITED STATES ARMY TRANSPORT 
‘* SUMNER.” 


In our last issue we gave a general account of the 
United States Army transport service, and the system 
under which it is worked. In the present issue we 
commence on our two-page plate, aud also on pages 
78 and 79, the ogee of the plans of the s.s. 
Sumner, a vessel in the transport service. She was 
originally in the Hamburg-New York trade as a com- 
bined immigrant and freight carrier. During the early 

art of the Spanish-American War she was purchased 

y the Navy Department and used as a collier. In 
November, 1899, she was transferred to the War 
Department, and fitted out at Norfolk Navy Yard as a 
transport. All the woodwork of the vessel was re- 
moved to the bare hull. When refitted she was fur- 
nished with electric light plant, laundry plant, re- 
frigerating plant, evaporating plant, and heating and 
ventilating plant. A complete passenger vessel of the 
best accommodation was built from the bare hull, in 
addition to any repairs on the hull itself. In a future 
issue we shall complete our illustrations, and give a 
detailed description of the fittings and general appli- 
ances for dealing with troops and with the wounded. 





THE CONSTRUCTIVE DEVELOPMENT OF 
THE DURR BOILER IN THE GERMAN 
NAVY.* 

By Von Bucuuoutz, Naval Constructor, Imperial 

German Navy. 

Tue Diirr boiler belongs to the few types of water- 
tube boilers the trials of which sufficiently satisfied the 
German naval authorities to induce them to fit a con- 
siderable number of ships with this class of water-tube 
boiler. 

On the whole, the type fulfilled the requirements 
from the firat. Improvements proved, however, desir- 
able in certain features; in the method of cleaning, 





boats, in which the upper cylinder (receiver) is placed 
in the fore-and-aft line; it is distinguished by large 
tubes and wide spacing, and is hence of heavy weight. 
The water circulation is the same as in all the later 
styles. The feed water is introduced into the re- 
ceiver, passes into the front half of the water cham- 
ber, thence into the internal tubes, which, fixed in 
the diaphragm of the water chamber, are concentric 
to the water tubes proper and reach almost to the 
lower ends of the latter. Entering the latter tubes, 
the water is turned into steam and rises through the. 
rear half of the water chamber into the receiver. 
The jointing of the tubes in the water chamber is 
effected by forcing the tubes with their conical collars 
into the conical holes milled in the rear wall. The 
ends of the tubes are inclined to the tube axis, and the 
tubes themselves are inclined under an angle of 8 deg., 
the walls of the header being perpendicular. The 
fixing of the tubes proper and of the internal tubes is 
illustrated in Fig. 3, which also shows the covers 
applied to the holes in the front wall of the water 
chamber, opposite to the tubes; the details of the 
fixing correspond to later practice, however. 

On both sides of the system the extreme rows of 
tubes are bent to the right and left, so as to come 
close to one another and to form a kind of wall. The 
superheater, which would more correctly be designated 
as a steam drier, lies above the receiver parallel to it, 
but is separate from it. The steam circulation is as in 
the boiler tubes. From the front chamber of the 
superheater the steam passes down the internal tubes 
and back through the annular space between the 
internal and external tubes into the rear half of the 
superheater up to the main steam valve. The collars 
are welded on the tubes, which are themselves welded 
by a special patented process ; the rear wall support- 
ing the tubes consists of cast iron. 

This boiler has been in operation almost without 
interruption since 1894, and has always given satis- 
faction, rarely necessitating repairs; the boiler has 
not been put to any severe tests, however. 


THE EXPERIMENTAL BoILer, 


Before the Navy resolved to fit the warships of the 
Sachsen class, which were to be rebuilt, with Diirr 
boilers, a series of continued trials were conducted 
with a special experimental boiler (supplied by Messrs. 
Diirr and Co.), both in the Diisseldorf worker of the 
firm and in the Imperial ot yards at Kiel. 
This particular boiler is now located in the central 
boiler shop at Kiel, and is illustrated in Fig. 4, page 82. 
It represents the first Dirr boiler with its receiver 
placed athwartships. The tubes have already the 
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the circulation of the furnace gases, and in some con- 
structive details. The owners of the patent, the Diissel- 
dorf-Ratinger Réhren Kessel Fabrik, of Ratingen, in 
Rhenish Prussia, have spared no efforts to perfect 
their boilers, and have readily acted upon any sugges- 
tion made by the German Naval Department, and it 
may be said that every new boiler constitutes an 
essential advance upon its predecessor. It will there- 
fore be of interest to trace the development of these 
boilers, both in their general design and constructive 
detail, and in their care and attendance. No compari- 
son whatever is aimed at between the Diirr boiler and 
other approved types of boilers. 


Tue Borer oF THE “ RHEIN.” 


The first Diirr boiler, illustrated in Figs. 1 and 2, 
poge 81, was built in the year 1893-4 by the Diisseldorf- 
atingen Boiler Works, late Diirr and Co., of Ratingen, 
for the Rhein, which is a small steamer of 350 indicated 
horse-power, serving as a to’ o training ship. The 
boiler follows the pattern of the Diirr boilers for river 


* Translated and reproduced, by permission of the 
author, from the journal “Schiffbe, * vol. ii, 1901, 
nena Se and 23, March 8, published by Herr C, E. M. 
Pfeffer, Berlin. 








dimensions which have since become general practice, 
an external diameter of 83 millimetres, and a thick- 
ness of 5 and 3 millimetres ee wes! for the lower 
and the upper rows of tubes. Considering its working 
Seat of 15 atmospheres (213 1b.), the boiler is of 
ight build; the furnace and casing are likewise 
light, and the boiler weighs only 113.2 kilogrammes 
se square metre (23.2 lb. per square foot) of heating 
surface. ’ 

The boiler again shows the oblique tube ends and 
the lateral water wall. The tubes are, however, as 
in all the later types, seamless drawn steel tubes 
with beaded, and no longer welded-on, ends. The 
rear wall is made of an annealed casting, and the super- 
heater is joined to the receiver. ig. 5 illustrates 
the junction of the round bottom of the receiver, 
which lies crosswise, with the water chamber. he 
boiler is, so to say, pushed with its bottom plates 
into the header. This construction was adopted on 
the Victoria Louise ; the stiffening proved defective, 
however, and preference has been given to the 
flanging, which Fig. 6 explains. 

The ashes, collecting on the outer surfaces of the 


tubes, were removed by means of steam jets intro- 
duced from the back of the boiler. As space is too 
limited for this process on board ship, it was resolved to 
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Fics. 1 ro 3. Boruer or THE ‘Ren :” Heating surface, 1051 square feet (of which 88.6 square feet are superheating surface) ; grate area, 
28.3 square feet ; working pressure, 200 lb. per square inch. 


introduce the steam jet from the front, and the stay- 
bolts of the headers were for this purpose provided 
with bore holes from 15 to 18 millimetres in diameter. 
The boreholes are plugged when the boiler is under 
steam ; the plugs used can be seen in Fig. 27, which we 
shall give later on. This boiler got up steam rapidly ; 
it proved economical, and insensitive to forced draught 
and quick cooling ; and the installation of Diirr boilers 
on a number of warships was therefore definitely de- 
cided upon. The Baden was the first of these 
vessels put into service. 


Tue Borers or THE ‘* BADEN.” 


The boilers of the Baden are illustrated in Figs. 7 and 
8, page 82. The Diirr Company supplied only the water 
cham er and the receiver ; as to the other parts, the 
Germania Works, of Tegel, proceeded on their own 
lines in 1896. The tubes do not meet the header under 
oe acute angle which is characteristic for the Diirr 

oiller, but project at right angles from the inclined 
water chamber (see Fig. 9, page 80). The thickened 
ends of the tubes could hence be made concentric to the 
axis. The tubes are carried by a cast-iron wall, which 
developed cracks and had to be repaired. The super- 
heater is separated from the receiver, and is placed in 
the smoke-box across the longitudinal boiler axis. The 
side rows of tubes are not approached to one another ; 
a8 a result the side walls of the casing became hot. The 
diaphragm of the header did not close hermetically 
pees and on the sides. The difference of pressure 

etween the front and the rear chamber was hence 
diminished, and the water circulation was impaired. 








When these and a few other minor defects had been 
removed, and when the attendants had become accus- 
tomed to the peculiarity of the care of water-tube 
boilers, the boilers worked satisfactorily. The coal 
consumption is high, however. 


Tur Borers oF THE ‘* BAYERN.” 


A much more favourable account can be given of the 
boilers of the Bayern, which Messrs. Schichau, of 
Elbing, constructed in 1897, and illustrations of which 
are reproduced in Figs. 10 and 11, page 83. As they 
differ in several characteristic features from the Diirr 
boilers, they are known, not under that name, but as 
Schichau one-chamber boilers with Field tubes. 

As in the Baden type, the tubes are normal to the 
header. The rear wall of the water chamber is, how- 
ever, more inclined than the front wall, and the 
width of the chamber thus increases as the growing 
bulk of water and steam passes upwards. e back 
wall, carrying the tubes, is in the form of a grid of 
malleable iron, as in all recent examples. The connec- 
tion between superheater and receiver is planned on the 
lines of the original Diirr boiler. On the sides the tube 
system is flanked by a row of wide tubes, contracted 
at their ends and threaded into the wall of the 
header. The dimensions of the boilers are ample 
with respect to heating surface and power; but 
they are not of heavy build; for they weigh only 


132.1 kilogrammes per square metre of heating surface 
(30.75 lb. per square foot), in spite of the large tubes, 


metres, against 824 millimetres (43.2 in. against 32.4 in., 
in the Baden case. Referred to the indicated horse- 
power, the Baden and Bayern boilers are of equal 
weights, 

These boilers gave satisfaction from the very first, 
and their coal consumption has been considerably 
lower than on the Baden, both during the trial runs 
and in service. 


Tue Borers or THE ‘* VictoRIA Loviss.” 


The twelve boilers of the Victoria Louise are the 
joint work of the Weser Company, of Bremen, and the 
Boiler Works, Diirr, the former making the casing, 
furnace, and superheater according to their own 
designs ; the latter, the boiler itself, with its tubes and 
rear wall. The superheater is separated from the re- 
ceiver, and arranged crosswise to the tubes in the 
chimney, as indicated in Fig. 12, page 84 ; the arrange- 
ment impairs the accessibility, and leads to complica- 
tions. The tube ends are again inclined to the axis, and 
the lateral rows are bent to form a tube wall as men- 
tioned before. The furnace and casing have been made 
so light that the total boiler weight was, at the time of 
acceptance, only 107 kilogrammes per square metre ; 
heating surface, 21.9 lb. per square foot ; some parts 
had, however, to be strengthened later on, 

The tube ends are carried by a wall which is formed 
of bent wrought-iron rods. The construction insures 
great durability, and it further leaves ample clear 
spaces over the tube ends, through which brushes can 
be introduced for the purpose of cleaning the tubes on 





90 millimetres (3.54 in.) in diameter, and their large 
receiver, the internal diameter of which is 1100 milli- 


their outside. Handy covers are applied to this 
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(For Description, see Page 80.) 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—During the short time that 
the iron market was opened last Thursday—only in the 
forenocon—a strong tendency prevailed and prices rose 
smartly. The demand was by no means heavy, but sellers 
were not in evidence, and it did not take much to put up 
the values. One of the large merchant firms was a buyer 
of Cleveland, which rose to 44s. 6d. per ton cash and a 
month, the oversold state of the account being another 
factor conducive to firmness. The American pig-iron 
statistics were regarded with favour by the *‘ bulls.” 
Scotch finished 74d. per ton up on balance at 5ls. 74d. 
cash buyers. The settlement prices were: Scotch, 
Sls. + Cleveland, 44s. 74d.; Cumberland hematite 
iron, 56s. 104d. per ton. The market remained closed till 
Tuesday, when business was resumed. Prices ruled 
firm, but the turnover was limited to 5000 or 6000 
tons. Scotch warrants opened strong at 52s. per ton 
cash, an advance of 44d. per ton on Thursday’s close, 
but that price was not maintained, and the close was no 
better than 51s. 10d. per ton. C-eveland prices dropped 
from 45s. to 44s. 6d. per ton, subsequently recovering to 
44s. 8d. at the close. The settlement prices were: 
5is. 10}d., 44s. 9d., and 56s, 9d. per ton, The market 
was idle in the afternoon, and not a single transaction 
was recorded. Scotch warrants were nominally 34d. per 
ton dearer. Cleveland 2d. lower, and hematite iron 
ld. per ton under Thursday’s close. The market was 
very idle this forenoon, and the tone was somewhat 
irregular. Scotch warrants were strong, and one lot was 
done at 52s, 6d. one month. The amount of business was 
2000 tons. Scotch rose 4d. per ton, and settlement prices 
were 52s. 6d., 44s. 6d., and 56s. 9d. per ton. The fol- 
lowing are the current prices for makers’ No. 1 iron: 
Cl ie and Langloan, 66s. 6d. 
Carron 





(shipped at Grangemouth), 67s. per ton. In the early 
part of the week the market was strong for Scotch pig 
iron, the price having advanced 73d. per ton, with a 
good business transacted. The reaction was natural 
after the heavy fall which the market had lately sus- 
tained, and, as usual at such a time, the oversold 
account was found to be rather greater been 
expected, and on “‘ bears” covering the price quickly ad- 
vanced. Reports from Germany continue to be very flat, 
and there is but little prospect of much business being done 
for that quarter for some time. The number of blast-fur- 
naces in actual operation is 75 against 79 at the same 
time last year. A good business has been done in Cleve- 
land markets. The stock of pig iron in Messrs. Connal 
and C©o.’s public warrant stores stood at 59,175 tons 
yesterday afternoon, as compared with 59,285 tons yes- 
terday week, thus showing a reduction for the past week 
amounting to 110 tons, 


Finished Iron and Steel.—For the t week all the 
works poe in making finished iron and steel have 
suspended operations for the ey wee ad but, raily 
speaking, it may be said that the finished bi of the 
trade maintain their position, and most sections are well 
ae. The large tonnage of shipbuilding contracts 
recently placed on the Clyde is keeping the manufacturers 
of material used in marine construction busy, and prices 
are well supported. 

Sulphate of Ammonia.—During the t month 2757 
tons of sulphate of ammonia were shies from Leith, 
and during the week ending on the 13th inst. the ship- 
ments from the same port amounted to 486 tons. 


Reported Sale of the New Turbine Steamer.—The sale 
of the new turbine steamer King Edward is reported in 
Glasgow this week, the buyer being a firm in the South 
of J q yg will not, however, take 
until the end of the Clyde season, and the vessel in the 
meantime will continue her — sailings between 
Greenock and Campbeltown. It is stated that the owners 
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of the Kintyre and Kinloch are negotiating with a 
Glasgow firm for the building of a fast passenger steamer 
to eo on the Campbeltown route next year, and to do 
23 knots per hour, but it is not said t she will be a 
turbine steamer. The King Edward wi replaced 
next season by a new turbine steamer. 


Glasgow and South-Western Railway Company and 
Troon Harbour.—In furtherance of their Bill in Parlia- 
ment, the Glasgow and South-Western Railway Com- 
vo dened this week effected settlements with the Troon 

arbourand the Irvine Harbour authorities, mages A their 
opposition to the passage of the Bill has been withdrawn 

e terms of the settlement include the following pro- 
vision: The railway company guarantee the interest on 
the Irvine Harbour Debt at a rate not exceeding 3} per 
cent. annum up to 45,0007. They also ~~ to pro- 
tect the sinking fund required by Section 43 of the Irvine 
Harbour Act, 1873; and they likewise agree to pay a 
certain sum towards reduction of costs incurred by the 
Irvine Harbour Trust in the House of Commons. 


Glasgow Purchase of Gas Coals.—It is stated that the 
Glasgow Corporation Gas Committee have placed their 
annual contracts for coal, amounting this year to about 
700,000 tons. Upwards of 500,000 tons are splint and coking 
coals, and the prices paid for them amount to from 9s. to 
to 93. 10d. ton, as compared with from 14s. 6d. to 15s. 
per ton in May of last year. The other coals purchased 
are generally cannels, which have been bought at less 
than last year’s prices. Fifeshire shale has been con- 
tracted for in something like the usual amount. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Messrs. Jessop’s American Undertaking.—On Monday 
an extraordinary general meeting of the ers of 
Messrs. William Jessop and Sons, Limited, of Brightside, 





Sheffield, was held for the ering certain 


of consid 
resolutions with a view to the establishment of a branch 














JuLy 19, 1901.] 


ENGINEERING 





85 





of the company’s business in ripe ony eee U.S.A. Me. 
William Jessop (chairman of the Board) presided, and 
the other directors present were Colonel Cutler, Mr, A. J. 
Hobson, Mr. Sydney Robinson, and Mr. Alfred Hills. 
The directors explained their proposals in a circular, 
wherein it was stated they had to provide at least 
40,0007. for the establishment of the American business. 
There is at the present time in existence an amount of 
debentures of 65,000/., and there are liabilities of con- 
siderable amount on loan and other accounts. The 
directors aceueeney proposed to issue debentures for 
150,0007., as part of an authorised charge of 200,000/., 
an amount which was amply jusiified by the assets of 
the company, which represented 513,3162. They also 
further Beas go to call up the sum of 10/. per 
original share from the ordinary shareholders. Against 
this call they proposed to pay a bonus of 5/. per 
original share from the ordinary shareholders. inst 
this call they ye grog to pay a bonus of 5/. per 
original share out of the reserve fund and to divide the 
607. share, which will then have 40/. paid upon them, into 
ten shares of 5/. each with 4/. paid thereon. This will 
provide a further sum of 38,435/., and with the proceeds 
of the new debenture issue will enable the directors to 
pay off the existing debentures, to provide the necessary 
money for the American undertaking, and to discharge 
other exising liabilities. The directors had decided that 
the American undertaking could be carried out to the best 
advantage by the establishment of a subsidiary company 
under the laws of Pennsylvania. Mr. Jessop said they 
fully expected the American outlay would earn its own 
interest charges, and with the advantages they would 
work under there, they were sanguine that it would yield 
also a fair return of profit. The necessary resolutions, 
ae the proposals of the directors, were unani- 
mously 2 


Davy Brothers, Limited.—The report of this Sheffield 
firm states that the gross profit for the year ended April 
30 last. amounted to 10,235/., from which has to be de- 
ducted interest on mortgages and other loans 2191/., and 
depreciation 1400/., leaving a net profit for the year 
66447. From this is deducted the adverse balance brought 
forward from last account, 2375/., leaving an available 
balance of 4269/.; which the directors recommend be ap- 
propriated as follows: (a) In the payment of a dividend 
at the rate of 7s. 6d. per share tires of income tax) 
on 3000 ordinary shares, 1125/.; (b) the creation of 
a reserve towards providing the new machinery, &c., 
3000/.; (c) balance to be carried forward to next year’s 
accounts, 144/. The expenditure on new plant and machi- 
nery during the year has amounted to 3217/. The engi- 
— and boiler departments have been occupied 
throughout the entire year to their fullest capacity, and 
the contracts in hand will keep these departments simi- 
larly occupied for a considerable period to come. 


Death of a Barnsley Engineer.—On Friday morning 
last, after an illness extending over two years, Mr. 
Edward Hall, sole surviving partner of the firm of 
Messrs. Qualter, Hall, and Co., of the Railway Foundry, 
Barnsley, died at his residence in Victoria-road, in that 
town. r. Hall was sixty-one years of age, and was 
very well known in the district, the firm having an 
extensive colliery connection. 


Iron and Steel.—In the local iron market business has 
opened very quietly in the new quarter. Prices for pig 
iron remain unaltered, for the simple reason that they 
have got to the lowest point of cost. Finished iron prices 
have come down until manufacturers must be losing, and 
very few new orders for work are coming in. Although 
the heat renders it difficult for makers to continue opera- 
tions, no pressure is being put on them for deliveries, 
buyers being satisfied to wait. The outlook is still dis- 
couraging, no movement going on in the market to indi- 
cate improvement. At a few of the rolling mills, where 
special parcels are being manipulated, full time is being 
worked, but as a rule things are dull. 


South Yorkshire Coal Trade.—Although the consump- 
tion of house coal is very low at present, there is an im- 
proved trade doing at the pits in softs. Merchants in 
the South have now —— realised that bottom 
prices have been reached, and they are ordering freely, 
most of the coal going to stock in preparation for the 
autumn and winter business. Best Silkstones are now 
quoted at 9s. 6d. to 103. per ton, and Barnsley house 10s. 6d. 
to 12s. per ton, but less money is being taken to clear 
-wagons, Gas companies are now drawing more largely 
upon the collieries. Contract prices from associated mem- 
bers are about 2s, 6d. a ton under last ~ figures, but 
supplies are obtained from firms outside the owners’ society, 
in some instances as much as from 3s. to 3s. 6d. per ton 
less, Trade in steam coal is about normal. Manufac- 
turers are entering into contracts for supplies, some 
securing the rates which are being paid by the railway 
companies, but from others somewhat better terms are 
being got. Values remain steady at 9s. 6d. to 10s. per 
ton for Barnsley hards. There is no alteration in the 
quotations for small coal. Coke has a firm tone, and 
ordinary South Yorkshire is now making 10s. 6d. to 
11s. 6d. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday the attendance 
on ’Change here was only small, and the amount of 
business transacted was not large, but the tone of the 
market was much more cheerful than for some time 
past, and traders regarded prospects for the future as 
actory. It was, indeed, gratifying to notice that 
buyers who have been holding off for some time appeared 


more anxious to do business than did sellers, and it was 
generally admitted that the situation was more favour- 
able for the producer than it has been of late, there being 
more encouraging news from abroad, especially from the 
United States, where makers are now well supplied with 
work, and where prices are co uently advancing. The 
upward movement in warrants. a very stimulating 
effect upon the market, and the improved shipments were 
also cited as a satisfactory feature. The general market 
a for prompt f.o.b. delivery of No. 3 g.m.b. 

leveland pig iron was 443. 6d., and several sales were 
recorded at that figure. Some of the makers, however, 
would — a rg 4 a es = 1 Cleveland 
pig was 3; No. oundry, 423, 9d.; grey fo! 
423, 3d.; mottled, 41s. 94.; and white, 4ls. fa. 
all for —_ delivery. East Coast hematite pig 
was fairly well inquired for, and mixed numbers were 
not obtainable under 553. 3d. for early delivery, 
while several producers held out for 55s. 6d. No. 1 
hematite was to be had at 553. 9d. ; and No. 4 was about 
52s. 3d. Spanish ore was somewhat quieter, Rubio being 
put at 14s, 9d. ex-ship Tees. To-day the market was 
again very firm and prices all round had a decided up- 
ward tendency, but they were not quotably altered. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry are becoming busier, and 
a strong inclination is shown to advance quotations for 
some sageast pans Inquiries are reported to be on a satis- 
factory scale and most firms are fairly well —— with 
orders. The increased activity in shipbuilding has assisted 
very materially to strengthen the position in the finished 
iron and steel trades. The demand for ship-plates and 
angles is good.) On the whole, prospects for the future 
are now fairly encouraging. The following are the 
market rates: Common iron bars, 6/. 53.; b bars, 
61. 153. ; iron cp se 6l. 123. 6d.; iron ship-angles, 
5J. 17s. 6d.; steel ship-plates, 6/.; steel —— 51. 15s.; 
steel boiler plates, 77. 103.; iron sheets, 8/.; steel sheets, 
82. 103.—all less the customary 24 per cent. discount 
f.o.t. Heavy sections of steel rail remain at 5/. 103, net 
at works. 


Coal and Coke.—The coal trade is fairly steady. Un- 
screened Durham bunkers are about 93. 9d. f.0.b.; gas 
coal keeps firm. Manufacturing coal rather quiet. 
Household coal is very dull. Coking coal is not so firm 
as it was. The demand for coke continues on a very 
satisfactory scale, especially for local consumption ; but 
parcels have been purchased at lower rates than ruled a 
week ago. Average blast-furnace qualities have been 
bought at 15s. delivered here, but many sellers will not 
quote below 153, 3d. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Prices in the steam coal trade have shown, if 
anything, a hardening tendency both for prompt and future 
loading. There n a somewhat better demand for 
smalls. The best steam coal has been making 183. 6d. to 
193. 6d. per ton, while secondary qualities have brought 
16s. to 17s. 6d. per ton. The house coal trade has been 
rather dull, but prices have shown scarcely any change; 
No. 3 Rhondda large has made 16s, to 163. 3d. per ton. 
Foundry coke has been quoted at 18s. to 19s, per ton, 
and furnace ditto at 163. to 17s. per ton. As regards iron 
ore, Rubio has been making 14s. 6d. per ton, and Tafna 
15s. to 15s, 6d. per ton. 


Bristol and the West Indies.—The West India mail 
steamer Port Antonia arrived at Avonmouth on Monday 
from Middlesbrough. She is a sister ship of the Port 
Royal, and is 382 ft. long and 46 ft. 6 in, wide, and has a 
moulded depth of 32 ft. 74in. She issupplied with. twin- 
screw engines capable of developing 5000 horse-power, 
and can steam at 15 knots. She has accommoda- 
tion for 100 first-class and 50 second-class passengers, 
in addition to cool storage for 20,000 bunches of bananas 
and othercargo. The Port Antonia will leave for Jamaica 
to-morrow (Saturday). 


Exeter and Electric Tramways.—The Exeter Chamber 
of Commerce has been discussing the question of electric 
traction, and has appointed a special committee to pre- 
pare a report embodying information with respect to the 
effects of the introduction of electric railways upon the 
—. of cities and towns similar to the Devonshire 
capital. 


The Great Western Railway at Newport.—The Great 
Western Railway Company is preparing a scheme of 
extension at Newport, to before Parliament 
next year. It includes the duplicating both of the bridge 
across the Usk, on the eastern side of Newport Station, 
and of the tunnel on the western side of the town, and an 
enlargement of the railway station premises, which will 
be carried into the — now used as the goods yard, 
a yard is to be removed, and. located on the site 
of allotment gardens at Mendelgief. Here it will be in 
close connection with the mineral lines, as well as with 
the general system. 


The ‘‘ Vengeance.” —The Vengeance, line-of-battle shi 
the last of the Canopus class, completed her steam trials 
at Portsmouth on Saturday. She left Spithead at three 
o’clock on Friday morning, and got on her eight hours’ 
full-power trial two hours later. At eight o’clock she ran 
into a fog bank at the back of the 
remained there until nine o’clock at night. She was still 
enveloped with fog; but it was determined to make a 
fresh effort, and in a few minutes she was well out of the 
fog in a clear starlit night. The trial was at once 
resumed, and was completed at two o'clock on Saturday 
morning. She drew 26 ft. forward and aft, and the 


revolutions were 110.8 starboard and 110.5 port. With 





13,852 horse-power she gave a speed of 184 knote, 


le of Wight, and | th 


- a coal consumption of 172 lb. per horse-power per 
our. 


The ‘* Colossus.”—During a recent refit at Devonport 
of the Colossus, line-of-battleship, it was discovered that 
her boilers were in such a bad condition that it will be 
necessary to re-tube the whole: of them, For this pur- 
pose the Colossus has been ordered to return to Devonport 
immediately on the termination of the Naval ceuvres. 
The officials at Devonport are to the work so 
that the vessel may be ready for sea at seven days’ notice 
at any time during the refit. 

meral meet- 


South Wales Institute of Engineers.—A 
ing of this Institute was held at Cardiff on ol Mr. 
E. M. Hann — presided. The chairman an- 
nounced that the subject for the Lewis prize essays was 
‘The Sinking and Equipment of Pits for Winding,” and 
that for the Masse prizs was ‘‘ Electricity Underground 
as Applied to Pumping and Hauling.”~ In the course of 
a discussion on his paper, ‘‘ Colliery Trams,” Mr. Fox 
Tallis suggested that a special committee should be ap- 
pointed to consider what patterns of trams were best 
suited to work in the coalfields of South Wales. Mr, 
Vaughan, in criticising the pro; 3 made in this paper, 
agreed that ib would be an vonage to have greater 
hoa peri the sizes of trams and the gauges necessary 
in South Wales pits. ‘The discussion on the paper was 
adjourned. 





Newoastie (N.S.W.).—Newecastle, New South Wales, 
has come to be styled the Birmingham of Australia in 
consequence of the great development of local mechanical 
industry. Mining machinery is now being made at New- 
castle for Western Australia. 





Coat ConTracts.—One of the Tees-side towns has 
closed contracts for gas coal with collieries in Southern 
Durham for a year in advance, at about 93. per ton at 
the colliery. Contracts have let for some 
52,000 tons of gas coal for a gas company at the mouth of 
the Tyne ; the price in this case averages 93. per ton free 
on ‘ 





PERSONAL.—Mr. Edgar C. Thrupp, Am. Inat. C.E., 
has opened an office at 39, Victoria-street, Westminster, 
London, 8. W., and'pro 8 to practice there as a consult- 
ing engineer. He has for nearly nineteen years in 
the office of Professor Henry Robinson, being his chief 
assistant for upwards of fifteen years, and in that capacity 
designed important works for him, notably those for 
electric lighting.—The address of the Empire Roller 
Bearin mpany, Limited, is now 1, Delahay. street, 
Westminster. The a has introduced a swive' 
bearing for shafting and axle-boxes, the bush within 
which the rollers ran being spherical on the outside, so 
that it may seat itself in such a way as to distribute the 
= evenly over the whole length of the rollers. 

hese axle-boxes are used on the Hull tramways, and are 
to be run on some of the Southport tramcars. 





Exgctric Motor rok AUTOMOBILES.—Messrs. Henry 
F. Joel and Co, have recently tested at their Works, 
Wilson-street, Finsbury, a new electric carriage motor of 
2 horse-power and weighing only 112 lbs., which they 
have manufactured. It is specially designed for propelling 
road carriages, This motor was tested by driving a 2- 
kilowatb dynamo weighing over 5cwt. The s » load, 

direction of the motor were varied, and the motor is 
reported to have run, with fixed brushes, without the 
slightest sign of a spark or heating. The motor was run 
with 60 amperes and 32 volts at 500 revolutions per 
minute, and drove the dynamo at 1100 revolutions to give 
60 volts 20 amperes, or with the loss in the dynamo over 
2 brake horse-power at the motor. The motor runs free 
with 8 amperes and 32 volts; this shows an efficiency of 
90 per cent. The motor is an eight-pole shunt wound 
with internal fields, and an external armature. The axle is 
revolved in end bearings, and the whole is enclosed in water 
and dust-tight case. On one of the experiments with 30 
ee. through the armature, which was revolving, the 
fields were cut off, and there was no sparking. Yo was 
also overloaded to 90 amperes, and the fields weakened to 
one-half, without any stress or sparking. 





Tue NATIONAL PuysicaL LaBoraTory.—The executive 
committee have now made the following appointments : 
Superintendent of the engineering department, Mr. T. E. 
Stanton, D.Sc., Victoria ; assistants in the physics de- 
partment, Mr. J. A. Harker, D.Sc., Victoria, Mr. A. 
Campbell, B.A., Cambridge, and Mr. H. C. H.C ter, 
M.A., Oxon, Ph.D., Leipzig; junior assistants, Mr. B. 

a Keeling, B.A., Cambridge, and Mr, F. EK. Smith, 
Royal College of Science. It is expected that one or two 
more junior assistants. will be appointed shortly. The 
alterations to Bushey House an thet new buildings for the 
engineering laboratory are well advanced, and it is ~— 
- soon gpeve work early in Simearesk sg Aug rr. 

r ser an apprenti ip with an engi- 
neering firm in the Midlands, has lab distinguished 
_—_ at Manches' “a pavers * - is , fessor 
of engineering at Universi lege, Bristol. His 
on surface condensers, published in the Philo apa 
Transactions, is well known to engineers. Dr. Harker 
and Mr, Campbell have both done work of real value in 

ermometry and electric measurements ; while Dr. Car- 
penter, who will have charge of the chemical researches, 
after a successful course at Oxford, has gained further 
experience at Leipzig, under Mr. Ostwald; and more re- 
cently ab Owen’s College. Mr. Keeling obtained a double 
firsb in natural science and mechanical science respec- 
while Mr. Smith was the most dis- 
tinguished student of his year at South i 





tively at Cambridge, 
for two years has been one of Professor Rucker’s assistants. 
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ENGINEERING IN THE NAVY. 


Tue deputation of Members of Parliament and 
engineers which waited on the First Lord and 
other members of the Board of Admiralty on Tues- 
day last represents the most serious effort that has 
been made for some time past to bring home to the 
authorities who rule the destinies of the British 
Navy the unsatisfactory condition of engineering 
in the Service. We say the ‘unsatisfactory con- 
dition of engineering,” rather than the ‘ unsatis- 
factory position of naval engineers,” because the 
former is the real problem that has to be faced in 
putting the Navy in a state of efficiency. So far as 
the engineer officers themselves are concerned, one 
can only say that they entered the Service under 
known conditions, or, at any rate, conditions that 
might have been known had they or their friends 
been at pains to find out the facts. From this 
point of view they have comparatively few 
grievances.’ Still, one cannot help sympathising 
with the bitter disappointment of many who have 
cast their lot in the engineering branch, on 
the faith that all officers in the service of 
the country would be fairly rewarded and their 
status adequately recognised. In some instances, 
too, the country, through its representatives, has 
deliberately broken faith with the engineers of the 
Navy, notably in the case of appointing juniors in 
lieu of seniors, without corresponding pay or pro- 
motion. It is not, however, our present intention 
to advocate the cause of any body of. men, but 
rather to view the matter from the broader stand- 

int of what is good for the nation at large ; and 


92 it is distinctly not good that an important branch 


of the naval service should be rendered so un- 
popular as not to attract the best the country can 
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1|}the admirable paper he read before ‘t 





Col. Denny, Mr. W. J. Mather, Mr. William Allan, 
and many others. Mr. D. B. Morrison, who may 
be said to have originated the present agitation by 

‘the North- 
East Coast Institution of Engineers and Ship- 


108! builders; Mr. John.Corry, President, and Mr. 


James Adamson, Hon. Secretary, of the Marine 
Engineers’ Institute; Mr. Henry Withy, President 





of the North-East Coast Institution of Engineers 
and Shipbuilders; and many others were also 
present, the deputation being a very numerous 
one. The First Lord of the Admiralty was sup- 
ported by Lord Walter Kerr, First Sea Lord, Rear- 
Admiral Archibald Douglas, Mr. H. O, Arnold- 
Forster, Parliamentary Secretary, and Sir John 
Durston, Engineer-in-Chief. ’ 

It will be seen by the memorandum, to which 


s|Teference has been made, that the main features 


touched upon have been dealt with on more than 
one occasion in these columns, during a period ex- 
tending back for many years.- Indeed, it is very 
difficult to'say anything that has not been said 


*5| before on this well-worn theme; ‘ahd were it not 
26|that we feel there is a duty owing ‘from all 


who are in a position to judge of the gravity 
of. the question, we would gladly let the matter 
rest. It would appear, however, that much 
enlightment is still: needed in high quarters ; for 
the old spirit which opposed the introduction 
of steam into the Navy, of iron ship construction, 
and, indeed, nearly all latter-day advances, still 
exists and has yet much vigour in it. 

Sir Fortescue Flannery, who was the first 
speaker of the deputation, struck the right note 
at the commencement when he said that what the 
deputation had at heart was the advancement of 
the Navy as a whole,*and not of any particular 
branch of the personnel, such as the naval engi- 
neers. That is a matter we have already referred 
to. .He stated that the engineering branch now 
comprises one-third of the entire personnel. When 
steam was first introduced, the naval engineer 
was very much like an ordinary blacksmith ; but 
that was fifty years ago, and during the period 
that has since ela he has become a highly 
trained specialist, and an exponent of one of the 
most. advanced branches of applied science. At 
present there are two ways through which ong 
neer officers may enter the Navy. The first is by 
an ordered course of training at the’ Government 
establishment at Keyham; culminating in an 
examination which candidates have to to be 
admitted. The second method is by direct entry 
from outside. The gravity of the charge brought 
against the present system was strongly em- 
phasised by the facts stated by the speaker in 
regard to recent admissions. In the first place, 
the examinations at Keyham had been lowered 
in their standard; formerly it was necessary that 
candidates should obtain 60 per cent. of full 
marks, but the authorities had reduced this to 
50 per cent. in their endeavour to get the 
required number of engineers into the Service ; 
but even this did not procure the needed admis- 
sions. Last Christmas there were 200 vacancies, 
and efforts had been made by the Admiralty to 

rocure candidates from outside. The result had 

en that nine only had come forward, and of 
these three alone were passed. At. Easter there 
was but one application, whilst a fortnight ago 
there were 14 candidates; and of these only four 
passed. It is interesting to ascertain what became 
of. the ten rejected, and it may perhaps surprise 
the public to learn that the whole of these were 
offered commissions in the Navy, on approval. 

We consider such a course as this extremely 
unfair to those who are regularly trained at Key- 
ham. The education there is far from inexpensive, 
and the parent of a youth has to make considerable 
sacrifices, unless he be a wealthy man, to put his 
boy through the course. It is not to be wondered 
at, therefore, that there is a dearth of entries at 
Keyham. A man does not care to expend a con- 
siderable sum in order that his son may become a 
naval officer, and then to find at the end of the 
period that the Admiralty is scouring the Mercan- 
tile Navy for recruits, who will receive the 
same advantages. Putting this on one side, 
however, these recruiting agencies for engi- 
neer officers in the Navy are far from success- 
ful.’ The engineers of the mercantile marine 
may not always come from an exalted social 
stratum, but-they have, at any rate, a sturdy inde- 
pendence of their own, .and, as a rule, they object 
to join a service in which they will be looked upon 
as of an inferior class. - That feeling, rightly or 
wrongly, has got abroad; we ourselves have had 
many proofs that it ‘exists. On the day that the 
deputation attended at the Admiralty we had a con- 
versation with a superintending engineer who has a 
large number of tramp steamers under his control. 
He is interested in this question, and for some time 
past has made inquiries of mercantile engineers 
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whether they would be willing to join the Navy 
as engineer officers. The answer in every case has 
been “‘No.” itis hardly to be wondered at that 
Keyham has failed to fulfil the mission for which it 
was intended. 

Even those engineer officers who have passed 
and been successful generally repent the selection 
they have made. No doubt this statement applies 
more especially to the younger men ; for those who 
have grown old in the service began at a period when 
not much was expected from the engineer, and less 
was expected by him. Moreover, years and a post 
bring resignation. It must be remembered, how- 
ever, that these posts are very few and far be- 
tween—more so in the engineering branch than in 
any other. 

The comparison that was made by some of the 
speakers at the deputation between the military 
and the naval engineers was very much to the 
point. Sir Fortescue Flannery stated that before 
the late Boer War there were five military candi- 
dates to every vacancy. ‘The reason that the same 
thing could not be said of the naval engineers is 
chiefly because they are civilians. The Corps of 
Sappers and Miners was at one time extremely 
unpopular. They were made ‘‘ Royal Engineers,” 
and placed on an equality with other combatant 
branches, At the present time they are, in many 
respects, the élite of the King’s forces. In the 
Royal Navy itself the Marines form a separate 
corps. The officers have complete control of their 
men, under the captain. They are contented with 
their position, and have no expectation of taking 
command of the ship. But the stokers go to drill 
under executive officers, and are taken out of the 
control of their own proper chiefs. That, natur- 
ally, leads to a diminution of respect towards those 
who should direct their actions under the most 
important conditions—those of active service. 

Lord Selborne, at the opening of the proceedings, 
said that he did not propose to make a speech or to 
enter into a controversy ; but, if one might judge 
by his tone and by the questions he put—very 
much of the nature of a cross-examining counsel— 
he has but little sympathy with the object the 
deputation had in view. When Sir Fortescue 
Flannery referred to the drilling of stokers by 
members of the executive branch and the weakening 
of the discipline in the engine-room which followed, 
the First Lord asked what proof there was of that. 
Naturally, it is a matter upon which proof, if not 
impossible, is extremely difficult to bring forward ; 
but one would have thought that it would be a self- 
evident fact, even to a new First Lord, that the 
taking of men from thecontrol of their proper officers 
must weaken authority ; especially when to this is 
added the circumstance that engineers have not 

wer to punish their own men. Another point 

ord Selborne urged was that the military 
engineers may succeed to command of forces, and, 
therefore, their case could not be taken as equiva- 
lent to that of naval engineers. Doubtless 
the two instances of the Navy and Army are 
not completly on all fours, as, indeed, no 
analogies can a ; but, on the plea that the greater 
includes the less, it would seem to us that the 
claims the Naval Engineers make are supported by 
the example of the Army. Lord Selborne also 
asked which duty is more important to an engineer ; 
drill, or his engineering functions? Naturally, the 
answer must be ‘‘ engineering duties ;’ but the 
question is beside the mark. The executive officers 
do not actually themselves teach the stokers the 
handling of the cutlass. The same instructors 
might remain, for the engineer officers are quite as 


~ eapable as the executive officers of maintaining dis- 


cipline during drill. The question is not one of 
importance, perhaps, in peace time; in fact, if 

eace is never to be broken, the Navy is of no 
importance at all to the nation at large, except that 
it has to be paid for. But in time of war, when 
discipline below will be strained to the utmost, 
and when executive officers will all have their 
own proper duties to perform, the lack of authority 
on the part of engineer officers may prove a most 
serious defect. 

Lord Selborne intimated that he had never had 
brought before his notice any instances of such 
lack of discipline. That undoubedly is true, but 
then Lord Selborne is new to the Admiralty ; and, 
as First Lord, is about the last person who 
would hear of such things, unless a state of 
open mutiny were to occur. It is unfortunate 
that such should be the case, that the First 
Lord of the Admiralty, the man on whom we 





chiefly rely for the efficiency of the Navy, 
should be in the least advantageous position to 
find out what the Navy needs. As he sat, on 
Tuesday last, facing the deputation, he had on each 
side of him two distinguished Admirals, members 
of the Board of Admiralty. These gentlemen 
doubtless will tell him that they never hear com- 
plaints from the engineering branch. No doubt 
they never do. He must bea very bold subordi- 
nate who will go to a high official to make his 
"ae se known, and it is a fact that those in the 
ervice who grumble do not rise to high positions. 

An Admiral is almost as little likely to know what 
are the disabilities of the engine-room as anyone 
who has never been to sea at all. He, necessarily 
from his position, stands aloof from all matters of 
this kind in splendid isolation. The real motto 
of the Naval Service—‘‘Grin and bear it”—is 
excellent up to a certain point ; but in the case of 
the engineers it has been carried beyond that 

int, and to the extent of making the engineer- 
ing branch extremely unpopular, and thus checking 
recruits. Sir Fortescue Flannery spoke no more 
than the truth when he said that there is entire 
loyalty among the engineers; but there is an 
amount of discontent among them at the present 
condition of things. They would be more than 
human were it otherwise. 

It is much to be regretted that the First Lord of 
the Admiralty did not display a more sympathetic 
bearing towards the objects of the deputation. 
Colonel Denny, who spoke with authority as one 
of the chiefs of a large shipbuilding and marine 
engineering firm, and with a power that should 
have borne conviction, warned the First Lord 
that this was not a matter which could 
be trifled with. He did not propose to enter 
into any argument as to why engineers did not 
come forward ; the simple fact remained, after all 
that could be said, that they did not come forward. 
Recruiting agencies had proved a total failure, and 
the result was that the engine-room staff of the 
Navy was undermanned. Lord Selborne interposed 
that Colonel Denny must not take it that, because 
he said nothing, he gave his assent to that proposi- 
tion. Colonel Denny replied that he would be far 
from putting words into the First Lord’s mouth ; 
but he took it that the shortness of engineers 
was so self-evident that it could not be denied. 
Lord Selborne, as we have said, is new to his 
position, but he must have made very poor use 
even of the brief opportunities that have been 
afforded to him during his tenure of office if he has 
not yet discovered the weakness of the engineering 
branch of the Navy. At the present time, when 
the manceuvres are commencing, if he could go 
down into the engine-room of almost any of our 
cruisers—not, of course, in his character as First 
Lord of the Admiralty, but, if possible, unknown, 
and as a private individual—he would speedily find 
out how very ill-fitted the vessel was for actual 
warfare in regard to the engineering branch. If it 
were an average ship, and not one exceptionally 
fortunate in its arrangements, he would find the 
majority of the officers, to say nothing of the crew, 
quite unacquainted with the ways of the vessel ; 
juniors to do the work of seniors, and even these 
hampered by useless routine, the offspring of want 
of knowledge on the part of the ruling caste. The 
engineer officers are entirely overworked, so that 
they cannot attend to their proper duties, which 
have thus to be relegated to subordinates. After 
all, aman cannot get more than twenty-four hours’ 
os in aday, even if he can do without sleep and 
food. 
In his speech, at the conclusion of the meeting, 
Lord Selborne referred to the suggestion, made in 
the memorandum, to the effect that the engineer 
branch, being a large and important factor in the 
efficiency of the Royal Navy, should be adequately 
represented on the Board of Admiralty. To this 
suggestion he gave what evidently was considered 
a coinplete rejoinder. The Board of Admiralty, 
he said, has never been a collection of heads 
of departments ; it represents the Lord High 
Admiral in commission, and may be compared to 
the Commander-in-Chief of the Army and the 
Secretary of State for War combined, It is open 
to the Crown to change the composition at will. 
That, Lord Selborne appeared to think, was a 
statement which completely negatived the sugges- 
tion of an engineer Lord. The answer is charac- 
teristic of First Lords, lawyers, and Parliamen- 
tarians in general. Because a thing has been is 
sufficient reason that it always should be. But 


naval efticiency is too real a thing to live only on pre- 
cedent ; and, it may be asked, does not the Crown 
wish to appoint members, to represent the Lord 
High Admiral, in the best interests of the Ser- 
vice? We have now a Navy the matériel of which 
is wholly engineering, but those who rule its des- 
tinies can only obtain engineering knowledge from 
subordinates and at second hand. The admirals 
stand between the engineering branch and the 
supreme ruler of the Navy. They know nothing 
of engineering ; they are not in sympathy with it, 
or with those who practice it. The Director of: 
Naval Construction and the Engineer-in-Chief 
have no executive authority ; and throughout the 
Service the engineering representatives have to 
subordinate themselves to the interests and the 
prejudices of the ruling caste—the Parliamentarians 
and the executive officers. So long as this is the 
case, an engineering Navy will never be strong for 
the country’s defence to the extent that it ought to 
be strong, relatively to the money spent upon it. 
Colonel Denny was absolutely right in saying that 
the rank of the engineers in the Navy is not recog- 
nised, and that they are looked upon tacitly as an 
inferior class of men. Executive officers do not 
say this openly or publicly ; but Sir Edward Reed 
stated no more than the truth when he said, in a 
letter which was read, that the Naval Service is 
running great risks by withholding from the engi- 
neering officers those rights and that executive 
authority in the engine-room and the stokehold 
which are as essential to efficiency in times of peace 
as they will be to safety in time of war. 

In conclusion, we can only repeat what we 
have said before, that it does not matter whether 
the executive branch absorbs the engineers, or the 
engineers the executive ; but it is needful to naval 
efficiency that all, or nearly all, naval officers should 
have had a thorough engineering training. To get 
this they will have to gothrough many experi- 
ences they now look on as distasteful. 








SHIPBUILDING IN THE UNITED 
STATES. 

A ¥Ew years ago Britain produced three tons for 
every ton of shipping built by all other countries 
in the world ; now the proportion is barely two to 
one ; and although even this preponderance is satis- 
factory, it is not comforting to know that foreign 
countries are permanently increasing their produc- 
tive capacity at exactly twice the rate of our augmen- 
tation. The United States shipbuilding returns for 
the year ending June 30 last are already available, 
and show that the tonnage launched is 25 per cent. 
greater than in the preceding year, being 401,285 
tons—double the merchant output of Germany, 
but only about a fourth of the British production. 
In the year ending June, 1900, the total was 
305,677 tons, while six years ago it was as low as 
111,602 tons. The past fiscal year’s total is quite 
double the average per annum for the past decade. 
Many of the ships, it is true, were for purely 
American trade; but the number for over-sea 
commerce was much in excess of previous years, 
fifteen such, mostly over 4000 tons, and aggregating 
70,667 tons, having been built on the Atlantic Coast 
for ‘‘ i ” trade, and nine, of 18,888 tons, on the 
Lakes for Transatlantic service. Here in tabular 
form are the figures for six years : 














| 

uk | |Cotal, including 

| Seaboard. | Lakes. | Mississippi, &c. 

tons tons tons 

1895 67,127 | 36,853 111,602 
1896 102,544 | 108 782 227,097 
1897 108,504 | 116,937 939'933 
1898 112,879 54,084 180,458 
1899 196,120 80,366 300,038 
1900 197,962 | 99,776 305,677 
1901 287,053 | 153,138 401,285 








The increase is thus widely distributed. Fewer 
wooden ships are included, although 22 schooners 
account for 40,273 tons, with others of smaller size. 
In view of this striking increase, it is not without in- 
terest to review the general practice as it presented 
itself to the writer during a visit to several of the 
more important yards in the States last month. 
Often as the attention of shipbuilders at home 
has been directed to eee arte of pneumatic 
riveting, one requires acti to see the plant at 
such works as the American Shipbuilding Company, 
at Cleveland, or those of the Chicago Shipbuilding 
Company. One is then able to appreciate what a 
persistent pursuit of this method of riveting will 





achieve in simplicity of arrangement and in 
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thoroughness. At Chicago, when the writer 
visited the yard, the bottom portions of the 
frames of a steamer, some 420 ft. in length, were 
in place, the plates of the inner bottom were for 
the most part fitted, and the bottom shell plating 
was well advanced. This seems to be in accordance 
with the methods there employed; the bottom 
plates, being prepared off templets made in the 
mould loft, so that they are ready as soon as the 
lower frames are erected, and are worked into the 
ship without any waiting for the side frames: 
even the bilge plates, for the midship portion of 
the ship at least, are punched and rolled and lie 
ready alongside until such time as the side frames 
are up and ready to receive them. The fore- 
noon of the day of the writer’s visit had been 
attended by a heavy rain storm, and all hands 
had been knocked off; but under the bottom of 
the steamer above mentioned a compressed air 
main, some 5 in. in diameter, lay, running the 
whole length of the ship ; T branches occurred at 
various positions, and from these flexible branch 
pipes were led both to port and starboard for the 
supply of air to the pneumatic tools. On each 
side of the keel three riveting machines were in 
place, as left by the workmen, so that on the 
bottom of that steamer it was obvious that six 
mechanical riveters were working; this number 
being in addition to the other pneumatic tools for 
rimering and caulking. The bottom was kept as 
clear as possible of shores, and the impression 
given was, perhaps, that a little less care was taken 
in this respect than at home; which is perhaps 
justified by the fact of the ship having no 
declivity (in view of the subsequent launching 
being made broadside), a lesser number of shores 
and the total absence of bilge blocks (at this stage 
at least) was thus allowable. 

In another steamer, launched a few days pre- 
viously and lying afloat, the writer was more 
successful in seeing pneumatic riveting actually in 
progress ; the main air-pipe was led along the deck 
and branches taken off as required through the 
hatches to the parts below. Some six squads of 
riveters were working on this ship, and all with 
pneumatic tools, no sign of hand riveting being 
visible from stem to stern. The portions in process 
of riveting were girders beneath the upper deck, 
and the lower edges of gussets to the lugs attach- 
ing the side frames to the margin plates: why 
these had not been completed earlier was not 
quite obvious; they were in the nature of odd 
work, and the possibility of applying pneumatic 
power to them was correspondingly remarkable. 
The work produced by the pneumatic riveters is to 
all appearance excellent; even the keel rivets 
seemed all that could be desired; the appear- 
ance of perfection is supported also by the tests 
made at the Chicago yard in the way of cutting up 
samples riveted together for the purpose, and by 
the still more practical consideration of the diffi- 
culty actually experienced in cutting out pneu- 
matically-driven rivets in the frequent cases of 
repair which have presented themselves. The difti- 
culty, said to be- experienced at home, of getting 
the plates well closed with pneumatic work, is over- 
come in America by the screwing up being done by 
@ special squad, leaving nothing for the riveters 
but the actual work of driving the rivets. Fairness 
of holes, at least when the work is first put together, 
cannot be said to be a feature at Chicago, the three- 
ply work especially might well be better than it is ; 
the pneumatic rimering, however, brings things 
into a fairly satisfactory condition before riveting is 
commenced. 

With the very large development of pneumatic 
working, it is rather noticeable that at the Chicago 
Yard appliances are in some respects distinctly 
behind first-class appointments at home. The 
bottom plates are worked in long lengths, covering 
fourteen frame spaces ; the bilge plates, both upper 
and lower strakes, cover only seven frame spaces ; 
the reason being that to this day the length of 
rolls (some 16 ft.) at the works determines the 
limit of these plates. The plate-edge planer 
matches the rolls in its want of capacity, and 
requires two shifts of a long plate to complete one 
edge. No joggling is yet resorted to, and the 
management is not convinced of the material 
advantage to be got therefrom. In this shipyard 
there is at present one gantry or trestle structure 
surmounted by a travelling crane, the whole being 
of the type that has been so much discussed of 
late years. 

Naturally, if one wishes to see modern labour- 





saving appliances on a bolder scale, one must go to 
the large establishments, such as Cramp’s Works 
at Philadelphia, or the New York Shipbuilding 
Company’s Works at Camden, opposite Phila- 
delphia. As is well known, the former works have 
three gantry structures ; each is surmounted by a 
double cantilever crane, so that six ships under 
construction are served by these appliances for 
handling the material. At Camden the roofs 
at present erected cover three bays—one over 
the fitting-out basin, the other two over building 
berths, and capable of taking two -ships in the 
breadth ; electric cranes, suspended from the roof, 
traverse these bays. At the Camden Works the 
problem set by the management seems to a casual 
observer to be how to carry on work differently 
from the way it is done elsewhere, especially in 
Britain; the mould loft is a beehive indeed, 
although there are only some four ships under con- 
struction, and none of them has any very special 
feature about it. Apparently nothing is shaped 
without a mould from the loft, and, further, nothing 
is done by hand; the frames are set cold, and a 
tool something like a bean squeezer is used for the 
purpose ; so far as possible, also, the tool is taken 
to the work instead of the work to the tool; if an 
odd hole has to be drilled in fitting together the 
parts of, say, a hold stringer (this fitting is done on 
shore), a pneumatic drill is brought to doit. The 
above remark as to hand work does not quite 
apply to riveting ; for some reason or other, pro- 
bably a temporary one, the only shell squad of 
riveters the writer saw were riveting by hand, not- 
withstanding the fact that close beside them pneu- 
matic rimering and caulking were freely in 
progress. 

Neither at Cramp’s Works nor at the Camden 
Works is any joggling of shellplates resorted to, 
speaking, that is, of work now in hand; at the former 
some bulkhead plates and other minor portions 
are joggled, but not the heavier work. Hydraulic 
plant appears less effectively employed than at 
home ; the writer saw little hydraulic riveting, and 
such hydraulic punches and presses as are in use 
seem to have the four supporting columns, instead 
of being open in front, as in the best modern 
machines. - In the plate-edge planers at Cramp’s 
Works the plates are held to their work by hand- 
clamps, instead of by hydraulic presses. In the 
Camden Works less flanging is resorted to than at 
home, but this is, perhaps, because things are not 
fully organised ; certainly at Chicago flanging is 
used quite as effectively as in Britain. 

The impression borne upon the writer from his 
somewhat hasty visits was that a judicious selec- 
tion of American methods is well worth the most 
careful attention of the British shipbuilder. The 
American, on the other hand, has something to 
learn from the methodical equipment of an up-to- 
date yard in the old country, both in the relative 
positions of and space allotted to ships’ bending- 
blocks and sheds, and also to the provision of 
machine-tools of ample capacity for work now 
common. 








MASTER AND SERVANT AND THE 
RIGHT TO INVENTIONS. 

Tue fierce competition of the present day in all 
the manufacturing industries has had, as one result, 
the effect of giving a very direct stimulus to persons 
possessing the inventive faculty to strive to dis- 
cover improvements in the machinery and methods 
of manufacture in use, whereby the output may be 
greatly increased and the expense of manufacture 
reduced. Every patentee knows that if his patent 
discloses a really good invention, it will at once 
become a marketable commodity, for which there 
will probably be keen competition, and which will 
certainly prove a source of profit to himself. But 
very few inventions are of such a nature that they 
can be at once carried out when the idea has 
been formed. To arrive at a machine which will 
successfully produce the effects desired, may entail 
a long period of labour with experimental machines, 
so that defective parts may be gradually improved 
and unn parts eliminated, until at length 
the whole problem under consideration has been 
satisfactorily solved. It happens, therefore, that 
in many cases where intricate machinery has to be 
dealt with, the inventor requires the assistance of 
others — that is, mechanical assistance ; for we are 
not considering the question of financial assistance 
—to carry out his experiments; and in the course 
of these experiments it sometimes happens that 





valuable suggestions are made by an assistant, who 
afterwards opposes the grant of a patent to his em- 
ployer on the ground that the invention, or part of 
it, has been obtained from him. It is of import- 
ance, therefore, to understand the rights of em- 

loyer and employé in such cases, and it may: be of 
interest to state the general conclusions which may 
be arrived at from consideration of the cases decided 
in the law courts and by the Patent Office autho- 
rities. 

Trouble has sometimes arisen through the failure 
of an employer to understand that to obtain a 
patent it is not sufficient to have formed an idea 
for an invention. The bare principle cannot be 
patented by itself. The patent must disclose 
a method of carrying out the principle by some 
mechanism which must be fully described; and 
therefore, if the employer has only mentioned 
his idea to his workman, and asked him to 
devise a mechanism to put it in practice, the 
invention will belong to the workman, and not 
ta the master. Before a patent can be granted, 
the applicant must make a declaration that he is 
the ‘* true and first inventor” of that which forms 
the subject of the application ; and since the bare 
idea, which is all that the master has provided, 
cannot form the subject of an application, it is 
clear that he is not the ‘‘ true an Fret inventor,” 
and the patent will be granted to the workman. It 
is quite immaterial that the workman has been 
working in the interests and at the expense of his 
employer. This was clearly decided in 1891 in 
Heald’s Patent, on an appeal from a decision of the 
Comptroller to the Law Officer. The case was 
decided by Sir Edward Clarke, then Solicitor- 
General, and the following quotation from his 
judgment may with advantage be made : 

‘There is no doubt in my mind... that it 
was as the servant of the company, and in the 
desire to serve the interests of the company, that 
Mr. Heald made the improvements, so far as he 
made them, in question. But then I have to deal 
with the proposition... that an improvement 
made by a servant is the property of his employer, 
so as to entitle the employer to take out a patent 
for it, or to prevent the servant from taking out a 
patent for it. I am not aware of any authority 
which lays down that the invention of a servant, 
even made in the employer’s time, and with the 
use of the employer’s materials, and at the expense 
of the employer, thereby becomes the property of 
the employer, so as to prevent the person employed 
from taking out a patent for it.” 

The Patents Acts state what are to be considered 
grounds of opposition to the _ of letters patent, 
and the cases we are considering fall within the 
first on the list, which is that the applicant has 
obtained the invention from the opponent, or from 
a person of whom he is the legal representative. 
The Law Officer, who is the Attorney-General or 
the Solicitor-General for the time being, is the 
final court of appeal to decide such questions, and, 
therefore, no judicial decision can be obtained in 
such proceedings. In consequence of this, it is 
the custom for the Law Officer, where any doubt 
exists, after hearing the evidence, as to which 
ea is the true inventor, to grant the application ; 

use the opponent may then apply to the High 
Court for revocation of the patent, and thus obtain 
a judicial decision onthe point. If the Law Officer 
refused the grant, no further proceedings could be 
taken, and a wrong might thereby be done to the 
ree The decision we have just quoted is, 
therefore, though not a judicial decision, neverthe- 
less that of a final court of appeal in Patent Office 
proceedings. But we find a decision on the 
same point given last year by a judge of the High 
Court on an application for revocation of a 
patent. In this case (He Marshall and Naylor's 
patent), W. presented a petition for revocation of 
a patent granted to M. and N. in 1898, on the 
ground that he was the first and true inventor, and 
they had obtained the grant in fraud of his rights. 
W. was a workman in the employment of a com- 
pany of which M. and N. were directors. M. had 
mentioned to W. the idea of a tap admitting steam 
on one side and water on the other, and so arranged 
that hot, warm, or cold water could be drawn as 
required, and had asked W. to devise such a tap. 
This was done by W., who made drawings and 
models and perfected the tap in all details. M. 
paid him 10/. for overtime work on the models, 
and M. and N. applied for a patent without his 
knowledge or consent. It was held that M. and N. 
were not the first and true inventors, that W. was 
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the first and true inventor, and that M. and N. 
had obtained the invention from him. In ac- 
cordance with the provisions of the Patents 
Acts, the original grant was therefore revoked, 
_ a grant of a patent for the invention made 
to W. 

It is clear, therefore, that if the employer wishes 
to have any title to the patent, he should, before 
communicating his idea to his workman, seek to 
devise some means of carrying it out. When he 
has prepared a sketch of his mechanism, he can 
have a model made, and then set his workman to 
make experiments. But it is at this stage that the 
real difficulty appears. It is true that in such a 
case not only the idea but also the means of carrying 
it out, emanate from the employer. In the course 
of experiments, however, valuable suggestions are 
made by a workman or assistant. Is the master 
entitled to incorporate these improvements in the 
invention of which he claims to be the first and 
true inventor? The answer will depend upon 
the nature of the suggestions. If they are such as 
to form a main part of the invention, then the 
employer cannot lawfully obtain a patent for that 
invention ; but if they are subsidiary to the main 
invention, then, no matter how valuable they may 
be, the employer is entitled to incorporate them 
with his invention. Bloxham. Elsee (1 Webster's 
Patent Cases, 132 n.) forms an illustration of the 
first case. There an engineer, employed by 
the patentee to give professional assistance, sug- 

ested several mechanical parts of the machine, 

ut it was found that the main invention was 
made by the patentee exclusively, and he was 
therefore held to be the first and true inventor. 
In Tennant’s case (1 Webster’s Patent Cases, 125, 
n.), on the. other hand, the patent was declared 
invalid because a chemist employed gave assistance 
which helped very materially to make a main por- 
tion of the invention. Again, in Kurtz v. Spence 
(5 Reports Patent Cases, e 181), the judge 
found that many stages in the discovery were due, 
not to the patentees, but to a chemist in their em- 
ployment, but nevertheless held that the patentees 
were right in declaring themselves to be the first 
and true inventors. Thus each case will be decided 
on its own merits ; but the general principle which 
will be used as a guide to the decision is that men- 
tioned above. Are the improvements suggested 
essential, or merely subsidiary, to the main inven- 
tion? If the former, the employer cannot claim 
them in his patent ; if the latter, he may do so. 
There may be cases in which the assistance rendered 
by a servant to the employer is so important that 
it becomes a question of extreme difficulty to deter- 
mine who is the true inventor of the invention 
described and claimed in the specification. The 
method of procedure adopted by the authorities of 
the Patent Office in such cases is a very obvious 
——— just, and as old as the time of Solomon. 
They will, if either party opposes the other, grant 
the patent only in the form of a joint grant to both. 
The parties must be content to ‘‘go halves,” or get 
nothing at all. 





THE GERMAN COAL AND IRON 
“RINGS.” 

To what extent the so-called ‘‘ syndicates ”— 
which are in reality our old friends the Trusts in 
another guise—have contributed to the existing 
commercial depression in Germany we are unable 
to judge ; but it seems clear that they have had 
more than a little to do with the reckless over- 
flotation which is at the bottom of the trouble, and 
that their efforts to squeeze the consumer have 
not been without effect in the matter. We have 
had occasion to observe previously in these columns 
that the methods of the German organisations have 
been sufficiently clear and uncompromising. Our 
American friends have sometimes wrapped up dubi- 
ous intentions in professions of economies designed 
to benefit the consumer. But there has been none of 
this sort of subterfuge about the German combines. 
They have sought to establish monopolies, with the 
object of strengthening their position in regard to 
the prices which the consumer shall pay, and more 
than one of them has succeeded in a way that is 
surprising when we remember the Government's 
attitude towards ‘‘ restraint of trade.” It is inte- 
resting to find that iron and coal consumers are 
beginning to revolt. Having regard to the treat- 
ment which they have received at the hands of the 
Rhenish-Westphalian Crude Iron Syndicate during 
the past eighteen months, the members of the 





Central German section of the Society of Iron- 
founders have taken a step which should break up 
the syndicate if it does sae syns toterms. N sens 
tions are in progress, if they come to nothing, 
the Central Ganeas at ne have resolved 
not to purchase any more crude iron from the 
syndicate for a series of years. During the 
high period of prosperity which prevailed up to a 
year or so ago, the syndicate forced the hands 
of consumers, and compelled them to enter into 
long contracts at high prices ; and these prices and 
contracts are practically maintained at the present 
moment, notwithstanding that the figures obtainable 
for manufactured iron are actually less than those 
paid for the crude iron. The result is that manu- 
facturers are incurring heavy losses, and the slight 
concessions which the syndicate has made so far 
have been of little value. This furnishes an excel- 
lent example of the methods of the organisation. 
Strictly, the syndicate is acting well within its 
rights. But, as a matter of policy, it is very ill- 
advised to persevere on these lines, because it is 
not all-powerful, and because England is not far 
away and already has a footing on German soil, in 
spite of tariffs. The syndicate endeavoured to 
appease the clamours of the makers of finished 
iron and steel by offering a bounty of 10s. per ton 
on all exports of manufactured goods produced 
from its own crude iron purchased at current 
prices: its manifest object being to stimulate 
the export trade, and at the same time pro- 
vide more employment for its furnaces, with- 
out any abatment of the standard prices. The 
bounty is to remain in force until the end of the 
— year—in other words, it is hoped that the 
emand for iron will by that time have revived ; 
and an instance of the in-and-out workings of the 
trust movement is found in the fact that a portion 
of the 10s. will be contributed by the coke syndicate, 
which is indirectly interested in the promotion of 
the export of manufactured iron. 

That the exactions of the numerous syndicates 
are serious is proved by a report just issued b 
the Upper Bavarian Chamber of Commerce, whic 
body complains very strongly of increases in the 
price of raw materials, due to the operations of 
syndicates and rings in the country. One of 
the leading German papers refers particularly to 
the spirits ring, kik hes had a very preju- 
dicial effect upon merchants who are almost com- 
pelled to sell without profits ;” and which ‘has 
been followed by a sugar syndicate, which has 
increased prices in a short time by 6s. per hun- 
dredweight. The advance was so rapid that 
merchants were unable to cover themselves by 
purchases beforehand, and they could not raise 
their own prices because some firms continued to 
sell sugar at the former cheap prices. The losses 
through this policy have now become common to 
other trades, as the manufacturers of candles, soap, 
brushes, and paper, and producers of iron, coal, 
and petroleum have also formed syndicates or rings 
and advanced prices ; whereas it is contended that 
merchants have to sell at former quotations if they 
wish to retain their customers.” Which amounts 
to what we have said above. Meantime, iron trade 
conditions in the country continue very unsatisfac- 
tory, reports stating that the demand for almost 
all descriptions of iron and steel manufactures is 
small, Export orders are, of course, sometimes 
accepted at much lower rates than those required 
from home buyers. Quite recently a Rhenish 
firm secured an order for steel rails from a Dutch 
railway by quoting 5d. per ton below the price 
tendered by an English competitor, the accepted 
German rate being as low as 4]. 19s. 7d. per ton. 
Probably the osetia bounty will be of benefit in 
this case. 

In the matter of coal, it is natural that the 
Rhenish- Westphalian Coal Syndicate should not 
view the imports of English fuel with feelings of 
equanimity. It has been endeavouring, in its 
quiet backstairs way, to further the agitation of the 
German Protectionists and Agrarians for an import 
duty on British coal; but as the Government has 
renewed the provisional commercial treaty with 
this country until 1903, there is evidently no 

resent intention to place a tax on imported fuel. 

t is to the manifest advantage of the consumers, 
manufacturing and domestic, that there should be 
no tax. At best the native supply, as developed, 
is unequal to requirements ; and if a duty should 
be im the immediate result would be to 
8 en the hands of the Rhenish- Westphalian 
Syndicate, which already controls 54 per cent. 





of the country’s output, and which has always 
been notorious for taking full advantage of its 
opportunities. A little time ago, the North Ger- 
man Lloyd Company decided to purchase a con- 
siderable proportion of its bunker coal in Eng- 
land, because it could not secure reasonable terms 
from the syndicate, and one of this body’s press 
friends wrote the following: ‘‘ As far as we know 
the state of affairs, the point is simply this, that 
the Rhenish-Westphalian Coal Syndicate which, 
at the time of the greatest economical prosperity 
and general scarcity of coal, delivered bunker coal 
to the North German Lloyd and other consumers 
at prices far lower than those for English coal, 
meets with resistance in its endeavours to pre- 
serve a suitable price now that there is a stand- 
still in the economical development. The cus- 
tomers to whom the syndieate’s low prices were 
very welcome at the time of the greatest pros- 
perity, and who have been glad enough to share the 
great se septa a2 arising from these prices, now try 
to obtain a reduction from the Coal Syndicate, which 
the latter cannot grant without shaking its working 
basis.” Itis difficult to understand how anyone could 
have brought himself to pen such a gross perversion 
of the actual facts. A little outside competition 
will do the Syndicate no harm. Its profits must 
be great, and in not a few parts of Germany it has 
matters pretty much its own way. Our Consul at 
Baden, in his last annual report, seems to sum up 
the situation pretty clearly. ‘‘In Germany,” he 
says, ‘‘ higher prices for coal seem likely to be- 
come permanent. Thecoalfields are not numerous, 
can hardly be said to occupy acentral position, and 
until the canal systum is better developed the 
supply of coal is not likely to be fully equal to the 
inland demand, much less for the seaports. Many 
of the glass-works, potteries, and factories in 
Saxony and Bavaria suffered severely in 1900 for 
want of fuel. The disaster would have been much 
greater but for the imports from England ; and de- 
spite the heavy cost of freight, British coal was able 
to penetrate far into Central Germany.” If this 
is a strictly accurate picture of the situation, 
it is not probable that the efforts of the syndi- 
cate can avail much, or that the export duty 
of 1s. per ton will work much, if any, injury to 
English exports of coal to prnecancoy A ; at any rate, 
until it is found possible to import large quantities 
of fuel at a cheaper rate from the United States, a 
contingency which is out of the question with 
quotations for English coal at a normal level. 
Even during the periods of high prices last year, 
very little American coal got to Germany. 

In this matter of coal, it may be worth while 
referring to some interesting computations of 
Professor Schultz, Privy Councillor of Mines, on 
the coal deposits of the two go mining districts 
of the empire. The Rhenish-Westphalian deposits, 
according to this authority, cover an area of 60 square 
miles, and down to a depth of 700 metres there are 
11,000,000,000 tons of bituminous coal still avail- 
able. Between 700 and 1000 metres there re- 
main 18,300,000,000 tons ; and between 1000 and 
1500 metres there are, ‘‘ well accessible under 
present mining conditions,” 25,000,000,000 tons, 
making in all 54,000,000,000 tons. Below the 
1500-metre level there are 75,000,000,000 tons ; 
and the Professor expresses the opinion that 
‘* science will improve our present means to 
such a degree that in time it will be possible to 
carry on operations safely at greater depths than 
1500 metres.” Pending that discovery, there is 
plenty of coal to be going on with; and one marvels 
at the a. of the syndicate which controls 
the field, in limiting the output to less than 
60,000,000 tons per annnm. The carboniferous 
mountains of Upper Silesia, again according to 
Professor Schultz, are spread over 2162 square 
miles ; and there are 114 workable layers of an 
average thickness of 170 metres. Down to the 
100-metre level it is estimated that there is 
a workable supply of 62,800,000,000 tons ; and 
between that and 2000 metres there is a further 
242,350,000,000 tons. There is no necessity to 
think of all this just yet ; for the Professor believes 
that, if the present output were trebled, the coal 
down to 100 metres would probably not be ex- 
hausted until the year 2790. But there is little 
intention of increasing the production. The 
country is not ready for it yet; for even were 
Germany able to produce all the coal required for 
its own needs, it could not be laid down at some 
of the manufacturing centres—to say nothing of 
the seaports—at as low rates as English fuel. 
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Tue Crisis IN THE Russtan Iron INDUSTRY. 

Dvurine the last eighteen months or so a certain 
depression has been noticeable in the Russian iron 
indoshin ; so serious has been the crisis that the 
Government’s help has been solicited. So far 
there does not appear to be any immediate prospects 
of an improvement. The cause has generally 
been looked for in an over-production, but it 
would, perhaps, be more correct to attribute it to 
the very considerable diminution in Government 
orders during the years 1900 and 1901, and this 
decrease in Government contracts is, again, owing to 
the general political position and to tightness of 
money. Inaddition to this there have been various 
instances, of more isolated nature, where private 
buying capacity has been curtailed, and although 
the causes for this may prove merely of a transitory 
nature, the effect is, of Peano ir as keenly felt 
at the time. However, the production of iron has 
increased very materially during the last few years, 
as will appear from the accompanying Table : 


Production of Pig Iron (in Tons). 





3) South Ural. | Poland. | Central 





| 
Russia. | Ruesia. 
1896 | 630,000 | 672,000 | 217,000 134,000 
1897 748 000 | 653,090 | 225,000 174,000 
1898 988,000 709,000 | 259,000 | 177,000 
240,000 


1899 1,330,000 720,000 | 803,000 | 
1 000 790,000 261,000 | 236,000 





From the above it will appear that it is more 
especially the iron works of the Donetz district, 
which have increased their production and more than 
doubled their output since the year 1896, so that 
68 per cent of the total increase since then comes 
from that district. 


Tur Russo-Perstan Rattway Prosect. 


Although the Trans-Persian Railway has not yet 
been worked out in all its details, it may be taken 
for granted that it, as far as practicable, will be 
carried through the best cultivated and most fertile 
parts of the country. It is, of course, an ad- 
vantage that it will pass through the western part 
of the country, which is rich in water, and that the 
eastern portion, with its salt steppes and deserts, 
can be left out of consideration. The railway will, 
no doubt, to a great extent follow the rivers along 
the foot of the mountain ridges, until from Te- 
heran it can be continued in a south-western direc- 
tion, and through the valley formed by the River 
Karun reach the sea. This means a fairly straight 
line through Western Persia from north to south. 
From the point where the line will strike the 
Persian Gulf and to Bander Abbas it is, however, 
a long way; but it is contemplated to take the 
railway along the flat coast below the mountains to 
the latter place. No — difficulties as regards 
the soil and the actual building of the railway are 
anticipated ; but the climate is exceedingly dry, and 
may give some trouble. There is not expected to 
be a great deal of tunnelling or bridging. Russia 
is doing all in her power to extend her influence 
in Persia, more especially in the southern part, and 
the country is being travelled and surveyed by 
Russian experts. A connection between the pro- 
jected Trans- Persian railway and the contem- 
plated Bagdad railway is already under considera- 
tion, Kermaushan having been examined for this 
purpose. The projected Trans- Persian railway 
is to proceed from Riascht, on the south-western 
coast of the Caspian Sea ; and a railway from there, 
vid Teheran, to Bander Abbas, will have to com- 
pass a distance of some 1200 miles. The distance 
from Bander Abbas to Kurachi and Bombay is 
respectively about 700 and 1050 miles. The con- 
templated Trans-Persian railway will, when com- 
pleted, tend to make Russia much more indepen- 
dent of the Bosphorus and the Suez Canal. 


A CanaL BETWEEN THE BALTIC AND THE 
Arctic OCEAN. 


The plan of connecting the Baltic with the 
Arctic Ocean by means of a canal is a very natural 
one, inasmuch as there is no doubt that in former 
days there existed a waterway connection between 
the two oceans, of which the belt of lakes between 
the Finnish Gulf and the Onega, in the western 
portion of the White Sea, bears unmistakable 
testimony, these lakes being only separated by 
low-lying land, wet which run a number of 
small rivers. Considering the distance to be 





compassed, the canal in question will probably! 


offer but few. difficulties, nor will the cost be 
out of proportion. A from the commercial 
importance, a canal between the Baltic and 
the Arctic Ocean will have an immense strate- 
gical value, as it will supply the Russian Fleet 
in the Baltic with an independent means of exit 
in case of complications with the West European 
Powers. The bape importance of such a canal 
has been further enhanced by the new port of 
Alexandrovsk, which has been constructed on the 
Marman coast in the Kola Bay. This naval port 
can accommodate the largest war vessels, and is, 
owing to the Gulf Stream, almost ice free. It goes 
without saying that the two—the port of Alex- 
androvsk and the canal referred to—supplement 
each other, provided the latter is made sufficiently 
wide and deep. From the Finnish Gulf, the Neva, 
varying in depth from 10 ft. to 23 ft., leads to the 
Ladoga Lake, which, by the River Tivir, is con- 
nected with the Onega Lake. The Tivir is between 
140 and 150 miles long, and is already in its present 
state navigable for smaller vessels; it can, com- 
paratively, easily be transformed into a big-ship 
canal. The Onega, which is in places 370 ft. 
deep, is, in a way, already connected with the 
Arctic Ocean by small lakes and rivers, the 
natural conditions being extremely favourable 
for the making of a canal of considerable capacity. 
Only a small number of locks will be necessary. 
The terminus of the canal at the White Sea will be 
at Sorozkaja, on its western coast. The entire dis- 
tance between St. Petersburg and Sorozkaja is 
very nearly 600 miles, of which rather more than 
half—-viz., 306 miles—is through the lakes, and 
295 miles through rivers whichare being regulated. 
Through the canal the distance between St. 
Petersburg and the port of Alexandrovsk, on 
the Marman coast, amounts to some 1090 miles, 
whilst the distance round Scandinavia is 2870 
miles. Although it is no doubt principally poli- 
tical motives which have caused this canal to 
be constructed, it will undoubtedly also become an 
important fact in commerce, and prove an outlet 
for several of the towns on the borders of the 
White Sea. It is also expected that a large portion 
of the grain traffic of the Volga district to the 
White Sea will go to the canal, in preference to 
the present system of passing through the Ladoga 
and various rivers and lakes, which system entails 
no small amount of reloading, &c. 


Cusan Iron. 


Since the pacification of Cuba, and the establish- 
ment of honest Government, the industries of the 
island have resumed that condition of prosperity 
which was theirs before the final rebellion against 
Spanish misrule. Among these industries is iron 
mining, which has in reality made strides such as 
were scarcely possible under the old conditions, for 
much American capital has been attracted. What is 
more, representatives of some of the leading steel 
interests have of late been paying attention to the 
iron ore deposits, with the object, apparently, of 
supplementing the domestic supply in view of the 
heavy annual drain and the fear of a shortage at a 
not very remote date. Cuba is rich in iron and in 
manganese, and such development as has been 
made in the former is due almost entirly to Ameri- 
can capital and initiative. The history of the in- 
dustry in this connection dates back to 1884, when 
21,798 tons of ore were shipped to the United 
States. By 1897 the quantity had grown to 397,000 
tons. The insurrection interfered greatly with 
mining, but by last year the total had grown again 
to over 600,000 tons, most of it being consumed in 
the south, The mining localities are confined almost 
exclusively to the mountainous country at the 
eastern end of the island, and the province of 
Santiago is the principal producer. The ore is 
described as a brown hematite, easy to work, and 
containing about 62 per cent. of metal, and as being 
especially adapted for the making of Bessemer 
steel. Mr. R. P. Porter, who acted as Special 
Commissioner to Cuba and Porto Rico after the 
cession, says that three American companies— 
the Juragua Iron Company, the Spanish-Ameri- 
can Iron Company, and the Sigua Iron Com- 
pany—did all the business at the time of his 
visit; but since then real work has been com- 
menced on the very many locations ‘‘ denounced ”’ 


‘in the Sierra Maestro range to the east and 


west of the city of Santiago de Cuba. Judging 
from the explorations already made, the richest 
ground is to the east of the city, covering a distance 
of twenty odd miles along the range and a few miles 








inland. The most promising of the properties, 
which have so far been partially developed, include 
the Economia, covering 2650 acres; the Juragua 
group, 2500 acres; the Uvera and Jaqueca, 1557 
acres ; the Sevilla, 1300 acres ; the Madalena, 1000 
acres ; and the De la Plata, 975 acres, the last being 
worked by the Sigua Company. These properties, 
and others which we have not thought it n 

to detail, are situated between 200 ft. and 1500 ft. 
above sea level, and though the climate is 
hot, there is no fever or malaria, and the district is 
the healthiest in all Cuba. - The labour question is 
the only serious drawback. Mr. Porter reminds 
us that the whites, except those of the Latin race, 
are not equal to the work, and the blacks are in- 
efficient and (we suspect) not energetic. Many 
suggestions have been offered, and some of them 
acted upon, but so far the problem remains un- 
solved. Latin whites, however, and American 
—— are being encouraged to take a hand in its 
solution. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 3. 
THE half-year just closed has been in all respects 
phenomenal in the iron and steel trade. An immense 
volume of material has been marketed, and at this date 
the order books of most establishments have been filled 
up. At present ee there is a strong disposition 
to contract for material for the rest of the year. The 
volume of such business is now light, because so many 
concerns own everything, from the ore to the finished 
roducte, The spirit of combination does not weaken. 
The capitalisation of companies of over 1,000,000 dols. 
capital for six months foots up 2,170,880,000 dols.,; or 
33 per cent. more than same time last year. The 
capitalisation for June is 303,000,000 dols, The export 
of manufactured goods has declined 26,000,000 dols. 
in the past six months. The metal market is active— 
copper exports for past week 2069 tons, for June 9177 
tons, against 10,910 tons in May. Speculators are 
picking up lead lands in the Big River District. _ Last 
Friday the Morton Trust Company, of New York, sent 
a draft for 1,000,000 dols. from the Whitney-Ryan 
peg to pay for titles to land. A reorganisation 
of lead interests is scam at by the Luggenheim 
Brothers and the Whitney-Ryan people. Financial 
conditions are satisfactory. The cash balance is 
175,000,000 dols. above all demand liabilities, and the 
150,000,000 dols. gold reserve. The total receipts of 
the Treasury during the year were 585,548,309 
dols. ; expenditure, 509,947,266 dols. Over 51,000,000 
dols. of bonds have been bought during the past year, 
reducing the public debt that much. The circulation 
of currency is at its highest level, and the rate of 
interest at its lowest, considering all classes of loans. 
The steel market is quiet. There is no weakness in 
rices. The buyers are watching the expansion of pro- 
active = with — interest. The wages 
schedules have not been fixed yet, except in one or 
two branches, and some 20,000 steel workers in the 
west have quitted work until their terms are com- 
plied with. The plate and structural iron and steel 
makers report an imposing array of possible orders 
which may be precipitated this month. Billets 
continue very scarce for delivery inside of sixty days. 
Bridge and structural material orders for past ten 
days foot up 70,000 tons. Railroads are making 
money, and a good percentage of the surplus is dis- 
appearing into expensive betterments. The entire 
situation is satisfactory in the extreme. The Morgan 
interests have concluded extensive purchases of West 
Virginia coal lands, which secures them in an un- 
failing supply of coal for three or four generations at 
@ point within poe and cheap reach of their larger 
works. The United States steel combination will, or, 
rather, are, establishing permanent agencies in Europe 
for the sale of mill products. 


July 12. 

The newspapers are announcing with a flourish that 
there will be no strike of the steel workers, a very 
unnecessary announcement, as the corporations are 
not in a position to resist the Amalgamated Associa- 
tion’s demands, with all their mills oversold for 
months, The stockholders of the Cambria Steel Com- 
pany have voted to sell their property to the Cover- 
naugh Company. 

An immense coal dea] is now under way to bring all 
the great bituminous coalfields under one management 
in Pennsylvania, Ohio, Virginia, and West Virginia. 
The Western concerns like hes enter are the Pitts- 
burgh Coal Company, the Monongahela region, the 
Hocking Valley, the Illinois fields, besides Central 
ing he estimated capitalisation is some 200,000,000 

ols. Ry 

Pig-iron manufacturers of Alabama have high hopes 
of. securing large orders for pig iron for export ina 
few days. To prepare the way the railroads have 

to a reduction in freight rates to seaport of 
cents per ton, the reduction to go into effect 
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July 15. There are a number of inquiries for export 
iron. The steamship companies have also to 
reduced rates. The large restriction in production of 
iron and steel due to suspension and heat has hardened 
prices wrsusr § Large orders were placed this week 
at Pittsburgh for steel bars and steel plates (15,000 
tons). Large sales of Bessemer iron have also been 
made since Monday. The National Steel a 
and the American Steel Hoop Company have been 
merged with the Carnegie Steel Company. Special 
trains took the clerical forces of those companies back 
to Pittsburgh. 

Tin trade conditions are excellent in all branches. 
Special efforts are being made to establish agencies 
abroad to sell regularly, and not surplus stocks. In- 
quiries areon the market for large blocks of Bessemer 
and basic, and prices are pointing upward. It is the 
intention of managers of steel capacity to get produc- 
tion up to fullest possible capacity. All large con- 
suming interests are making up their estimates for 
future requirements with a view of placing orders 
coon. The strong upward tendency of prices con- 
tradicts some rumours of weakness which were 
scattered last week. Furnace production will be con- 
siderably expanded by the close of the year. The entire 
lake craft is engaged in hauling ore. There are no 
evidences of weakness in the steel situation, and with 
the coal trade centralised, one additional factor will 
be secured which will guarantee permanency of prices. 
Railroad earnings continue high, and traffic is at its 
highest July limit. All crop reports are favourable, 
and prices will be preserved. The autumn trade in 
all lines will set in earlier than usual, owing to the 
generally oversold conditions, Car, locomotive, and 
agricultural implement plants booked heavy orders 
this week. 


BALANCING MARINE ENGINES ; THE 
PREVENTION OF VIBRATION. 
To Tue Eprror or ENGINEERING. 

S1n,—Mr. Macalpine, in a patriotic and disinterested 
spirit, rushes to your columns to prevent the minds of 
your readers from being poisoned by ‘‘ erroneous opinions 
going abroad.” Actuated by the same spirit, permit me 
to enjoy the same means of joining the crusade. 

My letter to the secretary of the Institution of Naval 
Architects was, as Mr. pine suggests, written in 
haste: I t, however, to say (for his sake) that such 
leisure as I have since enjoyed has induced no spirit of 
repentance, nor has his letter awakened in me any sense 
of the heresy with which I am charged, nor a convic- 
tion of my wickedness in desseminating ‘“‘ erroneous 
opinions.” 

No doubt Mr. Macalpine had a most interesting con- 





versation with Mr. Esplen, and I am sure the presence of 
Mr. Macfarlane Gray in no way detracted from his enjoy- 
ment of it ; but what was said is not evidence on which to 
hang me. Let us, however, take it as given by Mr. 
Macalpins for what it is worth. What does it amount 
to? The superintendent engineer, under whose eye the 


designs were made and the engines constructed, says 
“the only cause of trouble was an utter want of 
design or calculation and consequent wrong propor- 
tioning of the parts.” Mr. Esplen was not then and 
has never been since noted for getting too little from 
engine builders. I should therefore expect to find 
that the errors due to absence of calculation exhibited 
by excess rather than paucity of sizes. 

Charles Earle, who made the engines, was an engineer 
of no mean ability, and had had good experience in the 
design and construction of engines of all sorts and sizes, 
including many beam-engines for ships and mills. The 
ate James Moss had the reputation of being a clear- 
headed, shrewd shipowner, with a good general know- 
ledge of engineering. It appears now that the failure of 
the Canopus was not due to a bad type of engine, but to 
the negligence of three clever men (two of whom were 
deeply interested financially in the success) in making 
elementary calculations. Now, the trio up to this time 
had been most successful in their engineering ventures ; 
what made them so stupidly negligent when embarking 
on a new type of engine of (for them) extra size? 

I have the drawings of the engines of the Canopus by 
me as I write; the design is faulty, of course, for it 
failed ; the faults, however, are due to the bad principles 
involved in the general design or scheme of the engine. 

The little Cardiff boat I mentioned I now remember 
was the s.s. Limerick, buils by Mr. Wigham-Richardson 
in 1864, and fitted with two new cylinders in lieu of four 
by Earles Com in 1877. Being of much smaller size 
than those of the Canopus, these engines had not deve- 
loped their faults so rapidly or decis:vely ; but the owners 
condemned them after trying their best. 

Mr. Macalpine claims that these engines are not cases of 
anticipation of his. They have, however, the same fea- 
ture, namely, a wing cylinder o ting on the crank by 
means of a lever connected to the crosshead of the ordi- 
nary engine over the shaft. I had been informed that 
the oy design emanated from John Elder (Randolph 
and Elder) some time before 1870. The Limerick was 
built in 1864, so that if she was fitted with these engines 
originally, then it points to the design being prior to that 
date. Now from 1860 onwards the late Professor 
Rankine was eng on designs for Randolph and 
Elder, of compound engines, having the minimum ratio 
of maximum to mean twisting moments with the least 
pressure on the journals ; in fact, a perfectly 
engine. Is itnot more than likely that a mind like his 
would turn to the problem of cing the momentum 





of the moving parts, and devise something better than 
the putting of balance-weights on the cranks? 

Now Mr. Macalpine starts himself, and would start all 
your readers, with a fallacy as an axiom; which, of course, 
is very wicked of him. He seems to think that the beam- 
engine (the invention of which he modestly disclaims) 
never had any faults and never gave any trouble; or any- 
way gives no trouble nowadays. Let us assure him he is 
in error, for both on land and sea, when there were such 
engines, they were subject to the same infirmities as other 
engines, and their wear and tear was quite as much or 
even more, ; 

Such reputation as they enjoy is chiefly due to the fact 
that they ran very slowly, and were seldom worked to 
full power or beyond. I may, perhaps, in fairness to a 
patriarch, add that they would work in such a state of dis- 
cope Sparen no other engine could. To convince 

r. pine (and your innocent readers), I would point 

out how one by one all the marine engineers dropped them 
long before the screw was introduced ; also land engineers 
dropped them for driving factories, and even mining en- 
gineers coquetted with newer loves yearsago. _ 
_ Mr. Macalpine thinks me so dense as to require school- 
ing in the strains and stresses of an engine. I still hold 
that his engine is dependent on the ship’s bottom or other 
foundation in transmitting the power of the wing engine 
to the crankshaft, and unless his engine foundation is so 
rigid as to resist flexure under the action of the two 
cylinders on it, the stresses on the holding-down bolts will 
be severe. : 

In conclusion, I would point out to Mr. Macalpine 
that the balancing of the momentum of the moving parts 
is generally essential to a smooth-running ship—desir- 
able, but not necessary for an economic and smooth- 
running engine. There were plenty of such engines 
before any attempt was made to balance on modern prin- 
ae and some of them single-crank engines on Mr. 

yeh» , incapable of being balanced. I also repeat 
thatas ip without vibration isa nice thing, and the public 
no doubt like it ; but that ship must be economic, and have 
engines that will work smoothly, and not require excessive 
overhauls and repairs; and it does not seem to have 
occurred to Mr. Macalpine that an engine may be per- 
fectly balanced and yet work very badly indeed from 
“utter want of design or calculation, and consequent 
wrong proportioning of its parts.” 

Yours truly, 
A. E. SEATON. 
25, Victoria-street, Westminster, July 17, 1901. 


P Fon Epitor or ENGINEERING. | 
IR,—May I request you to grant me space in your 
valued journal maga Kel (on the basis of first cost) 
of Mr. Macalpine’s design for a balanced marine engine, 
as shown on page 64 of this week’s ENGINEERING. 

I will take each detail of this design separately : 

1. Crankshaft.—Although there are only two cranks, 
these must be large enough to take the whole power of 
two cylinders each, and consequently have extra surface. 
Balance weights are also a necessity, which is not the 
case with four cranks. The turning moment is not so 
good as with Schlick’s four-crank system. 

2. Connecting-Rods.—Although there are only two 
main rods, each of these must be of double strength and 
surface, com to a four-crank engine, and, in addi- 
tion, we have six assistant connecting-rods, four beams, 
and four bearings for their centres. 

3. Crossheads and Guides.—Four, of which the two 
over the main connecting-rods must have extra slipper 
surface owing to the double side-strain due to two 
pistons. 

4. Valve Gear.—All that I have said about the above- 
mentioned parts applies also to the valve gear. The link 
motions must be of double strength and surface, and to 
this we must add beams, crossheads, guide-blocks, and 

i Each link motion has double work to do. 

My impression is that this engine could not be made 
for less than 20 ~ cent. above the cost of a four-crank 
engine, and we lose much of the equality of turning 
moment due to four cranks spaced on the Yarrow, Schlick, 
and Tweedie system. 

As regards space occupied, I do not think there will 
be much difference, except that, in the case of twin- 
screws, breadth is rather a disadvantage, especially in 
destroyers. 

Thanking you in advance for your kindness, 

I remain, Sir, yours respectfully, 

July 13, 1901. Marine ENGINEER. 








COMPOUND LOCOMOTIVES. 
To THE Epitor oF ENGINEERING. i 

Str,—Special interest attaches to the three-cylinder 
locomotive for the North-Eastern Railway, which is 
illustrated and described in your issue of the 15th insb., 
because the railway in question ad more experience 
in the working of two-cylinder compounds than that of 
any other British railway. The new design may, in con- 
sequence, be looked upon as an evolution, in the produc- 
tion of which the disadvantages experienced in working 
the older types have been eliminated, whilst the economy 
of fuel has been extended to a wider range of working 
conditions. 

The principal causes which have hitherto retarded 
acceptance of the compound locomotive as an entire com- 
mercial success are, perhaps, slow acceleration, lack of 
handiness in starting and shunting, and imperfect 
balance of the moving parts. The four-cylinder a 
= been — on the ee as affording the . 

ution ; but the arrangements for ing prompt an 
rapid starting with heavy loads necessitate t, manipula- 
tion of three-way cycles or their equivalent, are 





therefore slower than the ingenious automatic reducing 
and equilibrium valves of Mr. Smith’s design. 

The balancing of a four-cylinder engine is not neces- 
sarily more perfect than that of a three-cylinder machine. 
As usually arran the primary longitudinal forces alone 
are balanced, whilst the couples are neglected. A similar 
result may be achieved, with greater apparent simplicity, 
by the use of three cylinders when the moving parts of 
equal weight are coupled to cranks at 120 deg. apart. It 
is doubtful whether the effects of unbalanced couples on 
a heavy engine with long wheel-base are sufficiently 
serious to warrant additional complications in balancing. 

The presence of three valve-gears between the frames. 
prejudicially affects the length available for main and 
crank pin ngs, and increases the difficulty of access. 
Walschaerb valve-gear, driven from the outside crank- 
pins, would be preferable ; and its adoption would also 
allow the low-pressure cylinders to drive the trailing pair 
of coupled wheels in place of connecting all the ogiaters 
to one axle. 

Recent troubles with fire-boxes, and the successful 
working of water tubes in the fire-box, encourage the 
suggestion that this portion of the boiler might be con- 
structed wholly of tubular elements. 

It may be expected that the success of this engine will 
encourage the production of most powerful locomotives 
on the same system, as an economical use of steam is 
assured ; whilst the arrangement might be modified to 
allow of liberal provisions in the matter of heating sur- 
face and in the length of journals and other bearings. 

Yours, &c, 
J. D. TwInBERROW. 

Newcastle-on-Tyne, July 16, 1901. 








EROSION OF GUNS. 
To THe Eprror or ENGINEERING. 

Srr,—Everyone who takes an interest in artillery must 
be very much obliged to the intelligent, observant, and 
therefore typical, gunnery sergeant who has sent you 
home from Pretoria the very instructive sketches which 
you publish this week. These sketches are, if not a 
condemnation, at least a very grave indictment, of 
cordite as a powder for use in anything big enough to be 
called a cannon. They show that the gun (field piece 
presumably) is worn out for accurate shooting in about 
six hundred rounds. This is only what I have always 
expected, 

The reason that the driving edge of the rifling is the 
last to be eroded is very simple. It is the cutting edge 
of the planing machine, and the copper band is always so 
tightly pressed against it that the gas cannot and never 
does get between the two. A careful inspection of Nos. 6, 
7, and 8 of these very interesting sketches shows that the 
erosion is progressive from the other side of the land, 
and comes gradually round to the driving edge from the 
other side. 

Yours truly, 
W. Hops, Colonel. 

Army and Navy Club, July 13, 1901. 





FOREIGN TECHNICAL DICTIONARY. 
To THE Epitor or ENGINEERING. 

Str,—Referring to your excellent and suggestive article 
on the Technolexicon, in Pee number of June 7, we 
should like to bring forward our views on several points 
that the author of the article touches on. 

First of all, we must state distinctly that the Verein 
Deutscher Ingenieure does in no way intend to publish an 
international technical encyclopedia, but an international 
technical dictionary. That such a work is sorely needed, 
the hundreds of letters we have received on the subject 
prove fully. A ‘*Technical dictionary” is, above all, 
destined for the use of the translator (especially the 
patent agent) and the student. That “ mere equivalents ” 
are of little use,” as you say in your article, we are fully 
convinced of. But though, contrary to your idea, we 
shall employ diagrams and definitions only in exceptional 
cases, we do not mean to give “ mere equivalents.” In 
every single instance, and for every single word or term, 
the special branch of technics in which it is used will be 
indicated, as : 

Dam (the substantive): 1. generally: German: Damm 
m; Deich m; French: digue f. 2. hydraulic architecture; 
a(= dike) G. Damm m; Abdimmung f; Absperrung f; 
F. barrage m; 6b (= mole, breakwater). G. Wasser, 
Wellen-brecher m ; Hafendamm m ; F. brise-flotsm. 3. 
mining : (= frame-dam). G. Verspiindung f; Verdimm- 
ung f; Wasserdamm m; F. serrement m ; curve plate f. 
4, metallurgy (= dam-stone). G. Damm(stein) m; Wail- 
stein m; F. dame f. 5. dentistry (a guard of soft rubber 
placed round a tooth). G. (Gummi-) Schutzring m ; F. 
bague f de protection ; bague f de caoutchouc. 

We cannot but think that, if proper care is taken, this 
method will guarantee that the inquirer is fairly certain 
of making the right selection. The method is, of course, 
not new; but it has never carried out thoroughly 
and with the necessary minute accuracy. The deplorable 
“string of words” you mention will not deface our 
dictionary. The fact that we have the assistance of 

ialists all over the world makes us hope that our 

'echnolexicon will be a great advance on former publica- 

tions of asimilar nature. Not one of them has been com- 
piled under such advantageous circumstances. 

Tt gave us great satisfaction to see that you approve of 
our international title ‘‘ Technolexicon,” coined only after 
mature consideration. This approval of our selection is 
all the more acceptable to us, use voices in Germany 
(e.9., Zeitung des Vereines Deutscher Eisenbahnverwal- 
tungen) have lately been raised against it to our astonish- 
ment, and, in our opinion, quiteunjustly. ‘‘ Lexicon” is 
a word that is understood by all civilised nations; and 
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we trust that ‘‘ Technolexicon ” will one day be a house- 
hold word in all countries. 

The idea of the note-books (‘‘Merkhefte”) we were 
pleased to learn you think excellent. The suggestion 
that they should be laid out in the reading-rooms of 
societies, institutes, &c., so that competent men could 
add their translations and comments, is no doubt a very 
good one. The same su tion was made by a member 
of the Institution of Mechanical Engineers in October, 
1900, with regard to the proof-sheets. We intend to ask 
one of the great English societies that promote our 
interests so generously to give the idea a trial that we 
—— how it works, 

Ve close our remarks by thanking you once more for 
assisting us in our undertaking by discussing our Techno- 
lexicon, and remain, 

Yours truly, 
Dr. Husert JANSEN. 





WEIGHTS FOUND WANTING. 
To THE EprTor oF ENGINEERING. 

Sir,—‘‘’Tis a subject that has been written so much 
about that nobody takes any notice of it now, and pro- 
bably the editors would not consider the subject of 
sufficient re gobo nes to print your letter,” was some 
advice that I received before writing and ot in my 
letter to ENGINEERING on the above subject. That the 
matter is —- of notice is conceded by the publication 
of my letter and a reply thereto by ‘‘ A. R. M.” 

The adoption of some rational system to replace the 
effete methods at present in vogue has so often been dis- 
cussed that the subject is rather worn and threadbare 
even at the start. y idea, however, was to avoid those 
long-winded arguments for and against the decimal 
system, which weary and disgust the reader (and which, 
I take it, should be inquired into by a committee o 
experts who really understand the matter, and could go 
into the matter of units, say, when the National Labora- 
tory at Bushey Park has m completed), and to call 
attention to the matter by other means, with a view to 
obtaining suggestions as to the way in which the change 
could be accomplished, if such a thing is possible while 
people are so inert. 

‘*A.R.M.,” in his gentlemanly reply, takes the common- 
sense view, and, while laying stress on the necessity for 
more scientific methods, suggests that it should be one of 
the first duties of our projected Minister of Commerce to 
introduce the decimal system. The latter certainly would 
have the advantage of being in touch with business men, 
as nobody else could hope to be; and this is one of the 
urgent reasons calling for the existence of such a person. 

That the Gordian knot has m cut. in all places 
except in what is called the practical world (leaving out of 
the question, of course, two or three countries), anyone 
who has had to do with electricity, chemistry, or physics, 
well knows. My statement is too sweeping; even in 
the practical world people surveying use the decimal 
divisions of the foot; the ordnance surveys and scales do 
the same; the same holds good in one or two first-class 
engineering works, such as that of Messrs. Willans, of 
Rugby. To much of electrical work the same applies. 

An obvious drawback to any advancement in this 
matter is the fact that the heads of firms have all neces- 
sary calculations performed for them, and they see only 
the result, and so they do not care a rap what system 
obtains. In fact, change to them probably means a tem- 
porary outlay in new plant, that would hardly be com- 
pensated for by time saved while labour is cheap ; and so 
the very persons having most power in the matter are 
either indifferent or adverse. ; 

Lately there was a league formed in London with the 
object of assisting certain railway companies t0 kee 
their trains up to time; the league was very successful. 
I wonder if the formation of some league to assist our 
weights and measures to keep pace with the times would 


be possible, 
Yours faithfully, 
T. 8: B. 





COLONIAL PATENTS. 
To THe Eprror or ENGINEERING. F 

Srr,—I notice in your current issue that a writer, 
‘* Patentee,” in commenting on the question asked by Sir 
John > the House of Commons with respect to an 
Imperial Patent Office, with a certain want of charity, 
ventures to hint that patent agents are mainly to blame 

for we conditions. 2 
The enclosed copy of a letter written by request and 
sent to the Dundee Chamber of Commerce was the basis 
used by Sir John in framing his question, and from it the 
writer will see that patent agents are as much interested 
in good laws as ‘‘ Patentee.” 
Yours sincerely, 
£0. C. Dovatas. 
41, Reform-street, Dundee, July 15, 1901. 





Geo. O. Douglas and Co., 
Chartered Patent Agents, 41, Reform-street, Dundee, 


: June 19, 1901. 
Mr. George O. Keiller, Secretary, 
Chamber of Commerce, Dundee. 


Patent Law Reform. 

Dear Sir,—With reference to our conversation to-day regard- 
ing my views on the proposed meeting at Manchester, on Tuesday, 
the 25th inst., and the uest for the attendance of two dele- 
gates, I think your Chamber should most decidedly be repre- 
sented at such an important meeting, for various reasons, not the 
least important being that the last great improvement in the 
law was effected by our member, Sir John Leng, viz., the reduc- 
tion of the renewal fees. 

The other day Sir John was h to send me a copy 

ws, and I in return 
estions which he sent to Mr. Gerald Balfour, the 
e Board of Trade. Mr. Balfour was pleased to 


eno 


of the report on the working of the Patent 
made some 
President of 








ask Sir John if he might retain my letter for reference. These 
ideas and some others are undenoted. While the suggestions 
made in the report are ina way pretty good, yet, in my opinion, 
they do not go nearly far enough. 

Broadly speaking, there are three great manufacturing coun- 
tries, viz. : Great Britaio, America, and Germany, and all these 
have different methods of protecting inventors and industries. 

In Germany, my experience, and, indeed, the experience of 
many other patent agents, is that it is very unsatisfactory work 
dealing with the German officials, and one is inclined to think 
they prefer to foster their own industries at the expense of the 
inventors of other countries. 

Again, in America, they treat the inventor quite differently. 
For a fee of about 7/. an inventor can obtain a patent in America 
which remains in force for 17 years without further payment, 
while in this country it costs 997. to keep the patent in force for 
14 years. 

In effect the American inventor is encouraged because it is to 
the interest of a manufacturer to buy a likely invention at once, 
as he then can have a period of 17 years in which to run the 
invention. It would be tedious for you if I were to enter into the 
various reasons why the American is encouraged and the British 
inventor discouraged. 

There is another side of the question which I fear has not been 
looked into quite as closely as it should, and in connection with 
which I make some suggestions later. 

America is a country of greater natural resources than Great 
Britain, and, whether they have good or bad patent laws, they 
are bound to get the better of us, i.¢., of the lesser Great Britain. 
On the other hand, Great Britain plus India and the Colonies is 
quite on a level with America, if it is not even better, and there- 
fore in considering new patent laws we should not forget these 


countries. 
Should an American apply for a patent in the United States 
through a patent attorney, he will pay, say, 20/., and get pro 
tion for 17 years, and he will have about 95,000,000 people to 
deal with. If a British subject were to apply for a patent in India 
and the chief colonies he would pay at least from 2001. to 300; 
and in almost every colony renewal fees would have to be paid at 
the end of four years, and, of course, the cost of the British patent 
would have to be added. 

In view of these facts, I would suggest that there be one 


atent 
f | law for the whole British Empire, and that the fees be rad 9 that 


they cover the cost of working the British Empire or Imperial 
— office, and no more, and also that the term of an invention 
extended to 20 years. 

While pointing out that the above should be the aim of re- 
formers, yet I am too well aware that it will take some years before 
such a desirable issue will come to pass. 

Therefore, in the meantime I would be inclined to press that 
Sir John’s idea be carried out still further; that is to say, 
the cost of renewal fees be reduced very materially, such as 
indicated below : 

4l. for the complete patent, as at present. 
41. at the end of the fourth year. 
4l, + » eighth year. 
4l. me »» twelfth year. 
4l. oi », sixteenth year. 
Or such other sums as would pay the outlays of the Department, 
and nomore. Ifthe Americans run their Patent Office to advan- 
tage on 7/. per patent, — we could do it on 20/. or thereby. 
I have the honour to be, 
Your obedient servant, 
Gro. U. DoveLas. 





THE FLOUROMETER. 

To THe Eprtor or ENGINEERING. 
S1r,—My attention has been called to the letter from 
x e in your last issue respecting my “ Flour- 
ometer,” and I think it is only right that I should answer 
it, in order to prevent a fale impression being given by 
that letter, evidently written without a knowledge of 
the facts. ; 

In the first place, I may mention that for some eight 

ears I sold to the cement trade the separator which Mr. 

oodie calls the ‘‘ Mumford and Moodie” separator, but 
which is known throughout the cement trade as the 
Askham ‘‘Stag” ee seeing that, although the 
separator, as now sold, has for its main principle that 
covered by the original patent, it has been so improved 
upon since it has been in the hands of Messrs. Askham, 
of Sheffield, that in speaking of it, it has got to be 
known universally as the Askham “Stag” separator, 
and the patentee’s name is little known with reference 
to ib. 

With regard to the separator doing what the 
‘‘ Flourometer ” does, this is entirely wrong. The sepa- 
rator is absolutely ,the finest machine in the market 
for separating cement to the present marketable fineness, 
but it will not separate the impalpable flour from the 
residue, and_the owners or makers do nob claim that it 
will doso. Ido not expect that the machines we are now 
making for the separation of the impalpable flour will 
take the place of the separator, but rather to acb as 
finishers to deal with the cement after the separator has 
done its with it. : : 

There is hardly need for Mr. Moodie to question my 
knowledge of the separator, seeing that during the num- 
ber of years that I was with Messrs, Askham I sold to 
the cement trade sufficient separators to deal with some 
three-fourths of the entire cement output in this country, 
in addition to those I sold on the Continent, which also 
reached a decent number. As com with the 
German works, who put down over a dozen separators, 
I have sold fourteen or sixteen to one company in this 


country. 

I should also say that it is an injustice to state that the 
prevailing fineness of English-manufactured cement is 
that 90 per cent. will pass a sieve of 2500 holes te square 
inch only, as the fact is, that the general fineness of 
cement manufactured by English makers of repute is 
that at least 95 per cent. shall pass a sieve of 5800 holes 
per square inch ; and I am also perfectly certain that as 
soon as it is necessary for them to grind their cement 
finer still, there will not be the slightest difficulty in 
getting them todo so. At the present moment they are 
so busy that they can get more trade than they want with 
their present fineness. : 

In conclusion, I may say that the ‘‘Flourometer” is an 
arrangement, on a small | for —< og 5 
of my principle, enabling the impalpable flour to 








tec- | and the diverge 
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ular material, and that, during 
© best form of the separator, I have 
tor to se cement 


g the same 


extracted from any 
my connection with 
never been able — the se} 
or any like material to any vr Se i 

fineness, although, as arran 7 eae Askham, the 
separator is, I contend, the t machine in the market 
for separating to the present fineness required. 

I should be extremely glad to show Mr. Moodie the 
**flourometer” in order to prove to him that the separator 
will not do the same work as the flourometer. I might 
also add that my flourometer is also raising a large 
amount of interest in Germany, as I am receiving in- 
quiries from there about it, including some from official 


offices. — . 
Thanking you in —— for inserting this, 
ours a 
ILL, F, GoREHAM. 
Dunelm, Lesness’Park, Belvedere, Kent, 
July 16, 1901. 





THE DRIFT OF PROJECTILES. 
To THE Eprror or ENGINEERING. 

Sir,—A printing mistake has found its way into my 
letter to your valuable paper, published in its issue of the 
12th inst. ‘‘ With the old Gras action” should replace 
‘with the old gas action.” I am alluding to the anti- 
quated Gras model, 1874, in which the two contending 
influences of the drift due to the rifling on the one hand, 
nce ascribed to the dissymmetry of the 
breech fastening on the other, were probably first 
observed. These two adverse factors in the flight of the 
bullet—I am quoting from memory—were = to 
neutralise each other at 1000 metres, as the oracular text- 
books had it. The employment of high-pressure smokeless 
powders has, nowadays, accentuated both these influences 
to a marked degree, whereas they were — as a 
ee négligeable in shoulder arms. The Lee-Metford 
ocking tennons—arbitrarily placed almost in the 
centre of the chamber, a vicious disposition—undoubtedly 
foster both vibrations and distension of the metal, as was 
the case in the early Mannlicher.. Furthermore, the irre- 
gular distribution of this chamber’ must similarly tell its 
own tale. In sum, all this does not appear conducive to 
homogeneity in these organs, yet the pressure to be with- 
stood rises sometimes to 20 tons. The Mauser tennons 
closing the breech against the head of the cartridge must, 
to some extent, confine such vibrations to the barrel only; 
wherefore the drift, caused by the ving, is alone 
taken into consideration. Rifle b as Mr. Willcox 
80 appropriately points out, are most capricious in their 
lateral distribution of the shots, according to the length 
of the rifled portion, although the same c arge be used. 
If to this perturbed state of things we add defective 
construction of the breech-bolt—a contingency which a 
little mechanical study would have avoided—we need nob 
wonder at no two rifles of the same .303 service model 
shooting alike at600 yards! Let these two glaring defects 
be dealt with by a judicious design of breech-bolt in con- 
junction with an adequate length of barrel—giving no 
drift. Expert opinion has eee | pronounced the doom 
of the archaic Metford action, designed for black gun- 
powders solely. Judging from —— however, we 
may safely anticipate that by the time the War Office 
has contrived to cleverly patch up both Metford action 
and repeating mechanism, Continental troops will be 
armed with a self-loader. 

I beg to remain, Sir, yours respectfully, 
Canon GAUCHE. 





Compressep Arr-CarreT CLEANING APPARATUS.— 
There is at present being introduced into this country 
from America by Messrs. J. W. Jackman and Co., 39, 
Victoria-street, London, S.W., a compressed air appliance 
for removing all dust from carpets, and from under them, 
without requiring the carpet to be raised, and on Tuesday 
there was a demonstration of the efficiency of the system 
at the Empire Theatre. The carpet-cleaning item in the 
nee is very simple. It is a rectangular casting 
about 12 in. wide, one side of which forms an air receiver 
with an outlet the full internal width of the casting ; but 
with a small aperture to insure a high velocity of air from 
& NO! pressure of 75 1b. per square inch, The air is 
directed downwards bya cover plate, and being confined by 
the —_ three sides of the rec > mew 9 4 is given 
a circling motion, passing throug’ © fibre o! e carpet 
and driving the dust 7 into the box which is 
covered with a large balloon-shaped linen cover. The 
weight of the mechanism insures that the air, with its 
dust-driving effect, will not escape beyond the four 
sides of the box; and certainly at the Empire 
Theatre promenade it did effective execution. The air 
is supplied to the receiver, and its narrow orifice 
through the hollow handle, which is fitted with a 
valve so that the operator can cut off supply. A 
flexible pipe connects the hollow handle wi the air 
reservoir. A smaller machine is used for cleaning chairs, 
couches, &c. ; while the ordinary oblong nozzle is utilised 
for walls, curtains, &c. An interesting attachment is a 
reservoir of disinfectant or perfume, which may be either 
automatically dropped or sucked into the current of air, 
insuring a wide distribution of the liquid. It will be re- 

ised that the curved path given to the air by the 
orifice, and the form of the ends of the box, tends to raise 
anew the pile of the carpet, &c. Compressed air is easily 
obtainable where electric aye is available, as in hotels, 
theatres, clubs, &c. ; and the company have on 
a two-horse van a horizontal gasolene motor, driving a 
vertical compressor, with storage tank, &c., the total 
weight being 24 tons; and thus not only the cleaning 
machines, but the Pp roiigt were ca plant, can be taken 
to any mansion and the carpets in as many hours 
as the ordinary method takes days. 
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NAVAL ENGINEERS. 


Tue following is the text of the memorandum referred 
to in our article on another page, and submitted to Sir 
Fortescue Flannery, M.P., and the Members of the 
House of Commons constituting the deputation to the 
First Lord of the Admiralty, oy the North-East Coast 
Institution of Engineers and Shipbuilders, Newcastle- 
upon-Tyne, the Marine Engineers’ Institute of London, 
and the Marine roy. apes nar pe (South Wales Branch), 
with reference to the present unsatisfactory condition of 
the Engineer Branch of H.M. Navy: y 

As the result of careful consideration and full discus- 
sion of the eatge yp dap, fe rs by Mr. D. B. Morison, 
Vice-President of the North-East Coast Institution of 
Engineers and Shipbuilders, the above-named engineer- 
ing institutions deem it their duty to record and submit 
their opinion that the pees constitution and organiaa- 
tion of the Engineer Branch of the Royal Navy does nob 
admit of it efficiently fulfilling its important functions. 

The causes of inefficiency may be divided into two 
classes—(1) those which create dissatisfaction, and deter 
the enlistment of desirable candidates; and (2) those 
which relate to the numbers, training, and organisation of 
the engine-room complements. | 

We are of opinion that the primary cause of the un- 
popularity, inadequacy, and consequent meme vy! of 
the engineering department, is its inclusion in the Civil 
Branch of the Service, whereby the executive authority 
and status of its officers are rendered incommensurate 
with their duties and responsibilities. = 

We therefore recommend that the engineering depart- 
ment be embodied in the Executive Branch of the Ser- 
vice, and thatits officers be endowed with executive rank, 
accompanied, however, by executive control restricted to 
their own department. : E 

The Engineer Branch being a large and important 
factor in the war efficiency of the Royal Navy, it would 
appear that it should be adequately represented on the 
Board of Admiralty. i : 

In view of the technical nature of the issues involved 
in Courts-martial affecting the engineering sonnel, 
such Courts should comprise a proportion of engineer 
officers. y , ; 

The existing system, under which junior engineer 
officers are appointed ‘‘in lieu of ” senior officers, and are 
thus called upon to undertake the duties and responsi- 


bilities properly attaching to the higher rank, without i 


receiving that rank and the corresponding rate of pay, is 
obviously unjust, and should be suppressed. 

The proportion of engineer officers of higher rank than 
Fleet Engineer is at present discouragingly small. We 
are also of opinion that some attemptshould be made to 
render the Engineer Branch more attractive by a revision 
of the scales of pay and pension. __ 

In view of the rapid evolution which has taken place 
during recent years in engineering as applied to naval 
pu we are ap | of opinion that the whole ques- 
tion of the education and training of the engineering per- 
sonnel should be thoroughly investigated. 

The total numbers of the trained personnel of the 
Engineer Branch at present fall so far short of the re- 

uirements of the Service that it is impossible to provide 
ships in commission with engine-room complements which 
are adequate in numbers, skill, and experience. : 

Some of the causes above referred to have so far dis- 
couraged candidates that the number of entries into the 
Engineer Branch through the normal channel has de- 
creased to a dangerous extent ; and the —— 
had to resort to a rege to make good the deficiency 
which have lowered the standard of the candidates, and 
tended to undermine the efficiency of the branch. 

The important duties of the artificer ratings in modern 
war-ships can only be efficiently performed by thoroughly 
skilled and experienced mechanics, such as the existin 
conditions of service have failed to attract in the requ 
numbers. Wetherefore submit that increased induce- 
ments should be offered in respect of pay and accommo- 
dation. (Signed) 


For the Henry Wirtuy, President. _ 
North-East Coast Insti- {D. B. Morison, Vice-Presi- 
tutionof Engineersand (_ dent. 
Shipbuilders. Joun DucxiT, Secretary. 
For the . 
ee hee , . | Joun Corry, President. 
— in tani bY AMES ADAMSON, Hon. Sec. 
Sir THos. Morgt, President. 
cabin Met tails. : Sir Joun Guys, Past-Prosi 
ent. 
tute, S. Wales Branch. Tuomas A. Rep. 
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CaTaLoaurs.—We have received from Messrs J. G. 
Walker and Son, of Derby Hand, Dudley, a copy of 
their new list of crane chains, both of ordinary and 
special qualities, The short-.ink or ship chains sup- 
ried by the firm are guaranteed to exceed Admiralty 

uirements by about 140 per cent. — Messrs. J. 
Halden and Co., of 8, Great Chapel-street, S.W., 
have sent us a pamphlet describing the very con- 
venient radial frames for taking blue prints by the arc 
light, which are now coming into common use, particularly 
in the London district, where in f ‘weather a@ 
couple of days is sometimes needed to obtain a single 
print. With the arc-lamp apparatus prints in every 
respect equal to sun prints can be obtained in a few 
minutes. Indeed, with the very rapid — as little as 
two minutes is a Ne Tho : and eg = 
Air Compressor Company, iberty-stree ew 
York, _ issued a pamphlet poe & ~ yore 
of eral notes on air-compressing mac! and par- 
ti of the standard patterns pa Beer wrens 5 be them. 


MISCELLANEA. 


A New York telegram announces that Messrs. Grace 
and Co. have bought Clark’s Transandine Railway for the 
sum of 90,000/., on behalf of a construction syndicate 
headed by. Mr. J.S. Morgan. 


The total imports into the United States during the 
t fiscal year ending June 30 were of the value of 
.756,533 dols., while the value of the exports was 

1,417,656,544 dols. Compared with the figures for the 

revious year the imports show a decrease of 27,184,651 

lols., and the exports an increase of 93,173,462 dols. 

The figures relating to the trade between the Uni 

States, Hawaii, and Puerto Rico are not included in the 

above returns. 


The steamship Deutschland, of the Hamburg-American 
line, which arrived at Plymouth on the 17th inst. from 
New York, has again beaten her own record for the east- 
ward Atlantic passage. She left New York on the 11th 
inst., and made the voyage to Plymouth, over what is 
called the longer course, in 5 days, 11 hours, 5 minutes, 
the average speed being 23.51 knots. The previous best 
was 5 days, 11 hours, 51 minutes. 

The Committee for Organising the Third Co: of 
the pepe a for reg Materials have 
issued a report of the arrangements for the next congress 
in Budapest, from September 9th to 14th, 1901. One of 
the first excursions is to South Hungary, in the country of 
the lower Danube, where the cement factory in i 
will be visited ; then follows a voyage to the Kasan and to 
the Iron Gate, then by rail to Herkulesfiird6, and thence 
to the steel works in icza ; and the second excursion is 
to North Hungary, to the steel and iron works in Ozd, 
Diésgyér and Krompach, and then the world-famed 
peaks, lakes, and waterfalls of the High Tdtra. 


The progress which has been made with the Nile reser- 
voir works is so much greater than was anticipated, that 
there now seems reason to believe that the undertaking 
will be completed six months earlier than was thought 
possible when Sir John Aird entered into his contract 
with the Egyptian Government. During the present 
season 352,000 cubic yards of masonry have been con- 
structed, and 32,600 tons of ‘cement, all shipped from 
England, have been used in building up the dams at 
Assuan and Assuit ; and it may be added that continuous 
employment has since last November been given to nearly 
operatives, 90 per cent. of whom are Egyptians, 
the remainder being mainly Britishers and Italians. 


The Board of Trade have recently confirmed the under- 
mentioned light railway orders: 1. Blackpool and Gar- 
stang Light Railway Order, 1901. 2. Barrowford Light 
Railway Order, 1901. 3. Nelson Light Railway Order, 
1901. 4. Colne and Trawden Light Railway Order, 
1901 ; all in the County Palatine of caster. 5. Central 
Essex Light Railway Order, 1901, authorising the con- 
struction of light railways in the county of Essex, between 
Chipping Ongar Station, on the Great Eastern Railway, 
and Great Bardfield. 6. Pewsey and Salisbury Light 
Railway (Extension of Time) Order, 1901, amending the 
Great Western Railway (Pewsey and Salisbury) Light 
Railway Order, 1898, and the Pewsey and isbury 
(Devizes Branch) Light Railway Order, 1898. 

The Kronstadtski Viestnik states that an order has been 
received by the Nevski Engineering Works, St. Peters- 
burg, from the Russian Ministry of Marine to build five 
torpedo-boats of the Tsiklon (Cyclone) type. The first 
two are to be ready by May, 1902, and each is to cost 
240,000 roubles, or from 24,0007. to 36,000/., according to 
the rate at which the rouble is taken. The length of each 
boat will be 147 ft. 7? in.; beam, 10 ft. 2 in.; draught, 
4 fb. 9 in.; displacement, 150 tons ; engines, 4200 indicated 
horse-power, supplied by twe Normand boilers having 
each 3211 square feet heating surface and 48.37 square 
feet grate area. Coal, and not oil, will be used ; speed, 25 
knots. Each boat will carry one torpedo tube on deck, 
and two 47-millimetre (1.85-in.) guns ; and have a rudder 
fore and aft. 


The American Iron and Steel Association reports that 
the production of iron and steel wire rods in the United 
States in 1900 amounted to 846,291 gross tons, against 
1,036,398 tons in 1899 and 1,071,683 tons in 1898, showing 
a decrease of 190,107 tons, or over 18 per cent., in 1900 
as compared with the previous year. Of the total pro- 
duction in 1900, 1929 tons were iron and 844,362 tons steel 

. Pennsylvania made the largest quantity of wire 
rods in 1900, Illinios coming second, Ohio third, and 
Massachusetts fourth. The production of steel wire nails 
in the United States in the year under notice amounted 


kegs in 1899, being a decrease of 384,151 kegs, or over 
5 percent. In 1898 the production amounted to 7,418,475 
kegs, in 1897 to 8,997,245 kegs, in 1896 to 4,719,860 kegs, 
and in 1895 to 5,841,403 kegs. The wire nails produced 
in 1900 were manufactured by 56 works, being three fewer 
than in the previous year. 


The locomotive superintendent of the Oudh and Rohilk- 
hund Railway has made a report on the working of ten 
American Baldwin engines supplied to that line fast year. 
After describing the changes made in the engines to suit 
them to local requirements, and the chief defects whic 
have shown themselves, the superintendent concludes : 
** Those ten engines have been working trains, 
running at 30 to 35 miles an hour, and trains, 
running at 20 miles an hour, chiefly the former, and they 
have done their work well. They steam capitally, and 
are Feng gf good starters; they get away from a 
station with 55 loaded (wagons or coaches ’), equal to 
about 1300 tons, with the greatest ease. They are a little 
higher in coal consumption than our new B class. They 





are easily repaired, but repairs will have to be kept up, 





to 7,233,879 kegs of 100 lb., as compared with 7,618,130] Cars d 


as, if not, they will go to pieces sooner than our other 
engines would. ‘They do not, as far as I can see.at present, 
cost more in repairs than other engines, and I am very 
satisfied with them.” The cost of these engines, t 

out complete, was 42,020 Rs. each, and the cost of a new 


B class which is the ine used on the line for 
similar re“ is 44,826 Rs. ee 


For some time past a scheme has been under considera- 
tion for holding an art and industrial exhibition at 
Wolverham next year, on similar lines to that at 
Glasgow. The matter now taken a definite shape, as 
the proposal has met with more enthusiastic support than 


ted | was at first anticipated. An executive committee was 


appointed, and they have secured the services of Mr. H. 
A. Hedley, the manager of the G w Exhibition, to 
act in a like capacity. When the scheme was first put 
forward 25,0007. was fixed as a guaranteed fund, but this 
has been exceeded, and it now amounts to about 30,000/., 
while the committee have decided to further raise the 
gerne ten. Lord Barnard has granted the free use 
of a large area of ground as a site, and the town council 
has also set aside a portion of the West-park, containing a 
a large lake and sev roads to be utilized as exhibi- 
tion space. The whole will cover between 30 and 40 acres. 
Plans for the laying out of the site and the erection of a 
number of buildings have been prepared by Messrs. 
Walker and Ramsey, of meas pe and are a ved. 
These provide for the erection of an industrial hell, 378 fo. 
by 170 ft., a Pe oer hall, concert halls, restau- 
rants, &. Ib been determined to make it of an 
international character, and promises of support and to 
contribute exhibits have been received from 
Canada, Russia, and other countries. 


On the subject of turbine canines and their adoption in 
British warships, Mr. Arnold-Forster, replying to a 
uestion addressed to him in the House of Commons on 
the 11th inst., said: No conclusion has yet been reached 
as to the adoption of the turbine system of propulsion for 
vessels of his Majesty’s Fleet. Trials are now in 
with the pa under service conditions, and in compari- 
son with other destroyers. Much valuable information 
which will assist in reaching a decision as to further 
me of the turbine system will thus be obtained. 
perience with the Viper has shown that a higher speed 
can be realized with her turbo-motors than can be obtained 
in a destroyer of similar dimensions and form fitted with 
ordinary engines. Vibration is practically avoided. ‘It 
does nob appear correct to say that the turbo-motor 
engines necessarily occupy less space than the ordinary 
reciprocating engines, but they require less vertical height, 
and therefore can, as the hon. member suggests, be more 
easily kept below the water line—an undoubted advantage. 
The total engine-room and boiler-room complement of 
the Viper is larger than that required in the 30-knot 
destroyers fitted with the ordinary engines, but the horse- 
power sae ey oa at her maximum speed is ay in 
excess in the former. Proposals with outline designs for 
fitting turbo-motors in third-class cruisers and new types 
of destroyers are now under consideration. No decision 
has been reached respecting vessels included in this year’s 
programme. It is not contemplated at present to adopt 
the system in battleships or large cruisers. 
The Automobile Club of Great Britain and Ireland, 
with the co-operation of the Scottish Club, has 
for some a of motor vehicles in connection 
with the Glasgow Exhibition during the week of the In- 
ternational Congress of Engi —from Monday, Sep- 
tember 2, to Friday, September 6. The trials are not to 
be trials of speed, but of reliability. Speed, except in 
ascending three hills which have been selected for hill- 
climbing trials, is not to be of importance in the triaJ, as 
no speed in excess of the legal limit for Scotland of ten 
miles an hour is to be ised. Reliability and en- 
durance are to be the factors of importance. An official 
observer, who will record the duration and cause of all 
stoppages, will travel on every vehicle. There will be 
several classes of vehicles, and the vehicle which has no 
stoppages by reason of failure of mechanism, and the con- 
dition of which at the end of the trial may, in the opinion 
of the club jud; be the best in its class, will be the 
vehicle to which the first award medal of the Glasgow 
International Exhibition will be awarded. There will be 
@ section for manufacturers for private owners of 
vehicles, and in each of these sections the classes, in 
which gold and silver medals are to be awarded, are as 
follow :—Class A: Cars declared at a selling price of 250/. 
or less, with seats for not less than two a includ- 
ing driver. Class B: Cars declared at a selling price of 
more than 250/., but not more than 350/., with seats for 
not less than three passengers, including driver. Class C: 
at aselling price of more than 350/., and nob 
more than 500/., with seats for not less than four passenge 
including driver. Class D: Cars declared at a selling 
price of more than 600/., with seats for not less than four 
passengers, including driver. Class E: Motor cycles for 
two persons or more.—If be shown a necessity, 
special classes will be made for light delivery vans, heavy 
motor vehicles, public service vehicles, and electrically 
propelled vehicles, for which there will be special routes 
and separate awards. The — that may be entered 
under a third section are: — A: Tyres, pneumatic, 


h | fitted to vehicles weighing, with loads, 17 cwt. and under. 


Class B: Tyres, pneumatic, fitted to vehicles weighing 
with loads, 21 cwt. and over. ClassC: Tyres, solid, fit 

to vehicles weighing, with loads, 21 cwt. and over. Class D: 
Wheels, Class E: Springs. Class F: Axles. Full 
particulars of this interesting event can be got from the 
———_ < the Automobile Club, 4, Whitehall-court, 
London, 8.W. 


Rosar10.—The population of Rosario is officially re- 








turned at 122,250. 
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SELF-DOCKING PONTOON DOCK FOR THE 


SPANISH GOVERNMENT. 


CONSTRUCTED BY- MESSRS. ROBERT STEPHENSON AND CO., LIMITED, HEBBURN-ON-TYNE. 


























Messrs. Ropert STEPHENSON AND Co., Limited, 
Hebburn-on-Tyne, have just completed for the Spanish 


Government the large self-docking pontoon dock | 


which we illustrate on the present page. Originally 
intended for the Naval Arsenal in the Philippine 


Islands, it has now been placed at Mahon, in the, 
island of Minorca. The specification required that if | 


a ship of 12,000 tons weight, with a length of 328 ft., 
were placed in the centre of the dock, no part of 
the dock shall be stressed to more than 6.33 tons 
per square inch in extension, and 7.6 tons per square 
ich in compression. The principal dimensions of 
the dock are as follow : 


F%. In. 
Length between perpendiculars 450 0 
Breadth moulded over pontoons ze 117 0 
Depth moulded of pontoons ...__... 13 6 





Camber of pontoon dock between side Ft. In. 
0 


girders... tt. re es ves 9 
Breadth moulded of side girders _... 12 2 
Depth moulded of side girders above 

Distance over side girders moulded ... 115 4 
», between side girders moulded 91 0 
* sa shoring platforms ... 8 0 
ia ke pontoons moulded ... 10 

Would lift a ship weighing 13,000 tons 


The bottom portion of the dock is built of iron and 

| is composed of six pontoons, each 74 ft. 2 in. long by 
117 ft. wide by 13 ft. 6 in. moulded depth, connected 
| by junction plates extending across the dock at each 





| nearly always out ot water. The pontoons have eleven 
| foreand aft bulkheads, nine of which are watertight. 
| This makes sixty watertight compartments in the 
| bottom of the dock. Every fifth frame in the pontoons 
| is astrong partial bulkhead extending across the dock, 
and over these frames the bilge blocks are placed. The 
centre girder, over which the keel blocks are placed, is 


' lin. plates, and also under the keel blocks, 4 ft. from 


the centre, on each side, two more fore and aft bulk- 
heads are placed. Diaphragm plates on every frame 
help to strengthen the foundation under the keel 
blocks. The side towers have a safety deck about 
14 ft. above the pontoons, which prevents the dock 
sinking altogether, supposing the inlet valves were by 


| pontoon end. The side girders are built of steel, as | any chance left open. 


| they have to take the strain when a ship is docked ; | 
| partments. The centre compartment of each tower is 


ibut they are not so liable to corrode, as they are 


h tower is divided into ten watertight com- 
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fitted up with the pumping installation, which consists 
of two large marine-type boilers working at 120 lb. 
pressure, and two of Tangye’s 24-in. centrifugal 
sa each worked by a separate engine ; also one 

uplex drainage pump and fire pump, two duplex feed 
donkey pumps, and a feed keater. Together the four 
main centrifugal pumps, two in each tower, are 
capable of throwing 23,000 tons of water against a 
28-ft. head in two hours. The 26-in. main suction 
pipes and the main drainage pipes run along inside 
the side towers and branch down at each pontoon to a 
collecting-box, from which pipes lead to each com- 
partment of the pontoons. Each of these pipes has 
separate valves, worked by a rod and wheel from the 
top of the side towers. Each compartment has also a 
wrought-iron air pipe, which is led up the side towers 
and placed near the standard and wheel which operates 
the valve to the corresponding compartment. Each 
pump, by means of valves, is arranged to pump from 
one or both ends of the dock, and each pump has a 
24-in. valve on the discharge branch, and also a 
balanced flap valve. The drainage pump is also 
arranged to suck from each compartment through a 
separate range of pipes. The drainage pump can be 
used for washin dove or for fire purposes. 

The keel blocks, which are placed 3 ft. centres, are 
of pitch pine and are 3 ft. 6 in. high. The lower 
blocks are 18 in. square, and each keel block has a 


cap-piece of oak 6 in. thick. The blocks are fitted | 5.6 


between angle-irons, and are securely dogged together. 
There are twenty-four bilge blocks, of very strong 
construction, placed on the dock so that they can be 
shifted in or out; and on the top of each steel bilge 
block is a sliding block of oak, which is pulled into 
position under water by means of ropes led to the top 
of the towers. There are two shoring shelves inside 
the dock, on each side, 2 ft. 6 in. wide, with a facing 

iece of elm 9 in. by 6in. The sides and ends of the 

ock are cep eres by two American elm fenders 
securely bolted between angles. 

On the tower tops are placed fourteen large timber 
heads for mooring ships using the dock, and four 
mooring shackles are attached to the pontoon for 
mooring purposes. The dock has been so constructed 
that, in the event of damage to a pontoon, or if a 
pontoon requires the bottom to be scraped and painted, 
it can be detached and docked on the dock itself. The 
vessel arrived this week at its destination. 





INDUSTRIAL NOTES. 

Tue delegate meeting of the London Labour Con- 
ciliation and Arbitration Board, established by the 
London Chamber of Commerce, held last week, to 
consider the annual report, was attended by the 


representatives of oe trade unions, presided | & 


over by Mr. S. B. Boulton, the chairman. He was 
able to announce that Lord Brassey had joined the 
Board. Lord Brassey was one of the first among 
reat capitalists to speak in favour of greater freedom 
in the matter of combination, now more than thirty 
———. as Thomas Brassey, M.P. His speeches have 
n amplified and appear in the book ‘‘ Work and 


Wages.” The Conciliation Board was established ten | P 


years ago, long before the Conciliation Act was passed, 
the provisions of which scarcely affect the Board’s 
proceedings, which are all based upon the voluntary 
principle of submission to the Board of the matters in 
dispute by both parties. The Board has settled many 
disputes, and it is gratifying to know that ‘‘in no case 
which they had settled, whether by mutual agreement 
or arbitration, had either side withdrawn from the 
arrangement thus made.” But the Board has done 
more than this—it averted disputes by helping to effect 
some mutual understanding before the matter had 
developed into what is commonly known as a labour 
dispute. The Board has done, and is doing, a good 
work ; its suecess is an encouragement to Cham 

of Commerce, and other public bodies, and private 
persons, to try peaceful methods of sattlement. 


The ~— of the Amalgamated Society of Carpen- 


ters and Joiners states that the total membership is 
now 66,724, of whom 1644 are on unemployed benefit, 
1180 on sick benefit, and 1023 on superannuation 
allowance: total, 3847 on those three benefits. The 
state of trade reported in the United States branches 
is described as very good, good, or fair; only in one 
branch is it said to be dull. It is similar in Canada, 
but not quite so good. In Australia and New Zealand 
trade was from good to fair, or moderate in most 
cases, but in one branch it was said to be very bad. 
In South Africa trade is reported to be good at Dur- 
ban, Natal, and East London; at Kimberley, very 
bad; at Johannesburg and Pretoria—war on; at 
Pietermaritzburg, improving ; and at Port Elizabeth, 
moderate. In Scotland trade seems to be quiet gene- 
rally—good only in one town, fair in several, and bad 
in no fewer than six branches. In Ireland also trade 
is quiet, even in Belfast ; twelve branches report the 
state of trade as bad. In the English branches some 
report trade to be good, fair, or moderate ; many as 
quiet, dull, or bad. At Bradford, Yorkshire, there 





is a lock-out, and also at Blackpool, in Lancashire. 
Wages movements continue, and in some towns there 
are strikes, in addition to the lock-outs above men- 
tioned. In sixteen towns members are requested to 
keep away owing to disputes, and in eighteen other 
towns they are requested to see the branch secretary 
before accepting work. The notice of a reduction of 
wages, given at Gloucester, has been withdrawn; 
wages have been advanced in Llanelly, in South 
Wales, and at Cape Town. The effort to arrange 
differences as to the manufacture of joinery is attended 
with success, many firms having agreed to the union 
terms and conditions, rather than run the risk of a 
strike against fixing the joinery supplied to the firm. 


The report of the ironfounders is not of so cheer- 
ing a character as it has been for a long time past. 
It admits that ‘‘ the state of trade is far from reassur- 
ing.” It goes on to say that many engineering 
firms are complaining of dearth of business; some 
are alread non of work, and others are antici- 
pating slackness in the near future. It seems that the 
alling off in orders is more felt in the North of Eng- 
land and in Scotland than in the other chief centres of 
industry. In the Midlands, the report states, there 
are favourable reports of continued activity in this and 
other branches of trade. Though this is the case, the 
proportion of unemployed members has now risen to 
cent. The total on the funds was 2666; of 
those, 1098 were on donation benefit, increase over last 
month of 69; on sick benefit 447, decrease 22; on 
superannuation 952, increase 19; other unemployed 
153, increase 19; on dispute benefit 16, increase 7 ; 
the net increase on the fund was 92. The cost of 
benefits amounted to 872/. 7s. 6d., or about 113d. per 
member per week. For the first time over a long 
— there was a decrease of 347/. inthe funds. The 

lance now stands at 105,552/. 18s. 1ld. The returns 
by the 127 branches are more favourable than could 
be supposed from the report. In 106 branches, with 
14,224 members, trade was from very good to slack or 
dull ; last month the same description applied to 103 
branches with 13,925 members. In 21 branches trade 
was from discharging to very bad, in places where the 
membership was 4015; in the previous report this 
description applied to 24 branches, with 4339 members, 
so that there is so far an improvement in the state of 
employment in the ironfounding branch of trade. 


The report of the Associated Ironmoulders of Scot- 
land indicates that the state of employment has im- 
proved rather than declined. At the end of January 
there were 589 on idle benefit; at the end of June, 409. 
In the interval the lowest reached was 427, in March 
and April. The number of employed even shows a 
reater proportion—from 5493 in January to 5899 at 
the end of June. The report says: ‘‘We can only 
hope that this good state of matters may hold on with 
us, and that month by month it may be our privilege 
to intimate that the trade barometer is on the im- 
ta side, as best both for employer and — 

hen it is shown in the report that seven shops are 
closed to members, all in Scotland, the list of em- 
loyed is seen to be all the more favourable. There 
is a dispute as to demarcation of work between the 
ironmoulders and the brassmoulders, the particulars 
as to which are to be published in a future report, so 
that the members may be able to test the merits of the 
case. There is an indication of possible disputes as 
to ‘mixed shops,” that is, where union and non-union 
men are employed side byside. This is always a diffi- 
culty, as the union men regard the non-union men as 
sharing benefits and advantages that they did nothing 
to obtain. Butin this matter it is best to be patient, 
even generous; in the long run this policy tells. It 
is a costly battle to force men into union, and it 
cannot be defended on social, political, or industrial 
grounds. But feelings overcome prudence in such 
cases. As a rule, the ironfounders are less disposed 
to strike than men in other branches of trade. 


The Associated Blacksmiths of Scotland tell the 
same tale as the Ironmoulders—fewer on idle benefit, 
and also fewer on dispute As the usual holidays 
take place in Scotland this month, there will in some 
cases be an extra number on idle benefit, as the 
holidays last from eight or nine days to a fortnight. 
But any increase on this account will not indicate a 
diminution of employment. There was not a single 
case of dispute benefit in the past month, while in the 
previous month 54 were in receipt of that benefit. 
As an indication of future activity, the report states 
that Scotch firms alone booked during the month 
more than 90,000 tons of shipping orders, and it 
states that firms on the North-East Coast were equally 
well favoured. It is also anticipated that the Govern- 
ment will place some large orders, and that Scotland 
will have a share in such contracts. The men are 
earnestly entreated to be regular at their work, and 
to be thrifty and careful with their means while trade 
is good, so that they may be better prepared when ad- 
versity comes, as come it will, by a lull in trade. An 
employer at Port Glasgow complained to the council 





of the union of the irregular attendance at work of two 
members of the local branch. The council passed a strong 
resolution condemnatory of such practices, and left the 
matter in the hands of the secretary to be dealt with. 
In the report of the Engineering and Shipbuilding 
Trades Federation it ap that local trade jealousies 
continually arise as to demarcation of work, and these 
subjects are dealt with by the council as they arise. 


Business was quiet in the iron market, Wolver- 
hampton, last week, on the eve as it were of the 
quarterly meetings. The hot weather had greatly. 
interfered with production at the mills, forges, and 
furnaces. With a lessened output, makers generally 
were able to maintain firmly list rates; but pig iron 
was from 2s. 6d. to 5s. per ton cheaper. But it 
is said that in consequence of the price of coal, and 
the high wages paid to workmen, further concessions 
are not possible. Consumers and exporters held back 
in the hope that lower rates might be proclaimed at the 
meetings then about to be held. Some classes of iron 
were in request, but there were no heavy sales. Black 
sheets were in moderate request. In the engineering and 
allied industries there is but little change. Iron- 
founders again report trade to be very good. It is 
the same with boilermakers, tankmakers, gasholder 
makers, bridge and girder constructors, and all em- 
ployed upon railway work. Other sections of the 
engineering trades are described as fairly or mode- 
rately employed. In the hardware industries there 
are variations, but no serious falling-off in employ- 
ment. Generally, the position is fairly good, a the 
prospects appear to be a little more hopeful. 


In the Birmingham district business is reported to 
be active in the iron and steel trades, with a roengencr 
to stiffer prices. The quarterly meetings were well 
attended ; there were no changes in the list rates, 
either of best iron or unmarked bars, by the respec- 
tive associations. Makers of black sheets have a suffi- 
ciency of orders on hand to keep them well employed. 
The steel trade has fluctuated by reason of American 
competition. The engineering and allied trades are 
fairly or moderately well employed. Ironfounders 
report trade to be good. Other iron, steel, and metal- 
using industries are mostly busy, though some report 
trade as quiet. 


The position of the engineering trades in Lancashire 
remains pretty much the same as recently reported. 
The indications are towards a decline in some depart- 
ments ; butas electrical engineers, locomotive builders, 
railway carriage builders, and some other branches 
continue busy, the decline is not very much felt as _re- 
gards employment, except in the textile machine- 
making industries. Boilermakers continue busy, but 
ironfounders report slackness in several Lancashire 
towns, fourteen are mentioned as bad or declining, 
the others as moderate only. This would seem to 
indicate that a slack time may be approaching in other 
sections of the engineering industries, unless a revival 
sets in, The state of the iron market has not been 
reassuring ; prices have been irregular, and buying is 
only in such lots as may be nec to meet present 
requirements. Finished iron makers are mostly fairly 
well supplied with orders for bars, but prices, even for 
these, have fluctuated. Generally the tone is not hope- 
ful, either in the iron and steel trades or in the in- 
dustries using iron and steel, at the present time. 


The Employers’ Parliamentary Committee have 
issued a circular in condemnation of Mr. Bell’s Bill 
for the compulsory settlement of labour disputes in 
connection with railways. It is based, the circular 
says, upon the New Zealand Act, which, it is alleged, 
has kept that colony in a state of turmoil tor years, 
and has not prevented strikes. The contention that 
the measure would affect non-union as well as union 
men is unimportant, as all labour movements affect 
the class, whether unionists or not. The main objec- 
tion is that either party could compel the other to 
arbitrate, whether willing to do so or not. 


The Grand Committee on Trade is steadily and 
laboriously going through the amending Factories and 
Workshops Bill, and, as far as can be gathered from 
the reports, there seems to be no d resistance to 
what may be deemed useful amendments, either on 
the part of the Government, or members of the Com- 
mittee. The desire appears to be to produce a good 
workable measure. This is what is wanted. Theo- 
retically perfect it is not, and cannot be made to be ; 
but if, when the whole Bill is completed, as a consoli- 
dation Bill, and as an Act, the measure is 
workable, without friction, having the assent and 
support alike of employers and employed, it will stand 
as a worthy monument of an entire century of legis- 
lative work, for it is close upon a hundred years since 
the first Factory Act was passed; it has been fol- 
lowed by some fifty others since that date. 


Mr. Alderman Doughty, M.P., has undertaken to 
do all in his power to effect a settlement between the 
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fishermen, engineers, and others, and the owners of 
the fishing fleet at Grimsby. He had an interview 
with the representatives of the Sailors’ and Firemen’s 
Union last week, when the question was discussed. 
The engineers declare that they are in no way respon- 
sible for the extravagance alleged against them. 





The termination of the machinists’ strike at New- 
port News shipbuilding yards doubtless points to the 
near ending of the battle of the engineers and others 
in the United States for a nine hours’ day. A very 
large number of firms conceded the nine hours without 
a strike; in other cases the strike was a brief one, 
only in a few instances was it prolonged. It is now 
thought that a nine hours’ day will be recognised 
throughout the States as the normal working day for 
all engaged in the engineering and allied industries. 





The threatened great dispute in the American 
steel trade has commenced. At a _ conference 
between the representatives of the Amalgamated 
Union of [ron and Steel Workers, and of the great 
‘* Steel Combine,” the representatives of the latter 
agreed to sign the amalgamated scale for all plants, 
and to make the wages uniform. They refused, how- 
ever, to ‘‘unionise all plants,” as they urged that 
union and non-union men had worked together for 
years. The most recent estimates of the number of 
men on strike, received in cablegram, is 19,000 skilled 
workers and 40,000 unskilled men. Thousands of 
miners, however, are idle, twenty collieries in the 
Lackawanna Valley being forced to close, and 12,000 
men are alone idle in this district. Doubt is freely 
expressed as to the financial ability of the men to 
maintain their position, and public opinion has certainly 
not been won over to support the demands of the men. 
The directors of the Seed Ganmany decline to discuss 
‘* flimsy pretences of concession” offered ; and in the 
meantime it is suggestive of the view of the business 
world that all steel stock offered by London was on 
Wednesday absorbed in New York at higher prices. 





It is reported that the great railway strike in Aus- 
tralia has been settled. It was at one time feared 
that the dispute would be prolonged, and that it would 
extend over a vast area. 





At a federal congress of miners’ representatives 
from all parts of France where mining is carried on, 
a resolution is said to have been carried “‘ expressing 
complete agreement of all workers on the usefulness 
and effects of a general strike of miners.” This does 
not decree a general strike, but sanctions it as a 
policy. The question is to be submitted to the mass 
of the miners in the way of referendum. It is agreed 
to support a minimum wage for all countries. The 
proposal as to a general strike is that it shall com- 
mence on November 1, if the demands of the men are 
not by that date conceded. But there is every proba- 
bility that long before that date deputies ri even 
ministers will intervene to bring about some solution 
of the questions at issue. Movements suddenly col- 
lapse in France very frequently. 





The tailors’ dispute in Newcastle-on-Tyne is pro- 
ducing a batch of cases arising out of picketing. It 
does not appear that violence is resorted to, but the 
non-union workers are called ‘‘ blacklegs,” and other- 
wise insulted. When before the magistrate the pickets 
were asked to give an assurance not to offend again, 
and were then let off. In one case the union agreed, 
through its paid officer, that the union men should 
not offend again. Small fines were imposed in some 
instances, 





A strike riot is reported to have taken place at 
Rochefort, in France, some 800 of the dockers having 
marched to the quay where a vessel was being un- 
loaded. One workman was badly hurt, and one 
rushed on to a British steamer, the captain of which 
hoisted the British fing, and prevented the strikers 
from getting on board his vessel by a threat to shoot 
if they attempted. 





The proposal to establish a National Federation of 
Employers’ Associations and Trade Unions seems a 
far-off dream. But it is being discussed, even in some 
of the monthly reports of trade unions. By some such 
means it might be possible to pave the way for peace- 
ful negotiations on a large scale for the prevention 
of strikes. Some common ground could be found in 
many cases. 





The fall in wages is again operating in the case of 
the smelters in the furnaces in the North of England, 
and of the Northumberland coalminers, and further 
reductions are asked for by the employers in the 
wages of ironstone miners in the Cleveland district. 
Work is fairly plentiful in these districts, but there 
is not that scarcity of labour which was apparent 
some time ago, when men were advertised for in the 
reports of trade unions, 








A SOLUTION OF THE VIBRATION 
PROBLEM.* 
By Mr. J. H. Macatrine, Member. 
(Concluded from page 66.) 
7. ADVANTAGES OF DeEsIGN. 

Iclaim, then, if there is any sufficient object to be gained, 
there is no reason why the lever should not be introduced. 
And the objects to be gained are great : : 

We thus ise a complete and unique solution of what 
may be said to be the great problem before marine engi- 
neers for many years—the prevention of vibration arising 
from the engine. And along with this we have saving of 
weight, simplification of the engine, and great saving of 


space. 

From the perfect balance we get the secondary advan- 
tage of diminished tear and wear in the non-vibrating, as 
against the vibrating ine. gs can be adjusted 
more closely, and the engine can be run with equal safety 
at a higher number of revolutions. 

The saving of weight and simplification of the engine 
are quite evident from an inspection of the design ; but I 
will mention the leading points: 

(a) There are two cranks against four, and these are of 





The proposed design is little more than half the length 
of the ordi , Shown in Fig. 14, even though in the 
latter the crank-shaft is supposed only to be in two pieces. 
Thus the — 7 — a greatly — . Bey 
necessary of the machinery space, In 
Admiral Melviile found that in some recently-desi 
ships of the United States Navy, while the 4-crank 
quadruple did not allow of a good arrangement for triple 
screws, since the machinery space became so long, the very 
considerable shortening due to the pro engine would 
have made the triple-screw design ectl aera. 

Although the engine is so compact, all the bearings are 
accessible when it is running ; and, having several of the 
heavier re by lighter parts, it be the more 
easily overhauled, its bearings adjusted, and soon, Such 

uestions have been carefully watched in making the 
esign. 
8. Mercuant Encine Desicn. 


Of the merchant engine design, shown in Figs. 16 to 21 
page 98, only a few words need be said. 

n merchant ships there is nearly always ample head 
room over the engines. I have therefore placed the 
back cylinders above the level of the front ones, to allow 
the levers to be accommodated above the condenser, The 
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practically the same diameter, since the same power has 
to be transmitted through the after-ends, and the curve 
of turning moments is almost the same as in an ordinary 
4-crank engine. The extra span of bearings, due to the 
increase of bearing surface required, might make a very 
small addition to the diameter desirable. 

(b) There are two main connecting-rods against four, 

(c) Three main bearings against, usually, eight; as a 
4-throw crank-shaft of any size is most frequently made 
in four pieees. 

(d) There is much less framing than in the ordinary 
design, and that of a very oe form. 

(e) There is little more than half the valve and reversing 


gear. 

Against these parts taken away there are levers, with 
their links and beari added; but these are much 
smaller than the parts they replace. 

The saving of space is —_ shown by Fig. 15, an- 
nexed, where a plan of the cylinders of an ordinary design 
is shown on one side of the centre bulkhead, and the pro- 
posed design on the other side. The short lines a a mark 
the ends of the main bearings. It may seem that, with 
regard to the breadth of the engine-room, the ordinary 
design has been unfairly dealt with. But this figure 
gives a comparison which Admiral Melville wished made 
with one of the United States ships already in commis- 
sion. The distance of the centre line of engine from the 
centre of the ship was 11 ft., as figured ; and this distance 
is no ter here than it is frequently made. No doubt 
it might be reduced to some extent, still leaving a good 
— next the centre bulkhead ; and then the ordinary 

esign would have a little advantage in breadth at the 
upper casings. It may be noted that in the proposed 
design the framing is formed so as to leavea passage, 
under the cylinders next the bulkhead. At the level of 
the cylinders the stuffing-box in the steam connection be- 
tween the second intermediate pressure and low pressure 
cylinders needs alone to be got at, and it is perfectly ac- 
cessible for packing and adjustment. 


* Paper read before the Institution of Naval Architects. 











front ends of the levers work up at the sides of the front 
cylinders, and the valve casings are moved up to allow of 
this. The valve movement is, however, supposed to be 
the same as for the previous design. The non-rotary 
bearings in this design have double the surface usually 

iven to bearings of this character, such as eads. 

he pressure from steam on the centre lever bearings is 
pe Ry lb. per square inch. It will therefore be pos- 
sible to make the lubrication very perfect and the wear 
exceedingly slow. Ample rigidity is retained in the lever 
connection to the back cylinders. 

Strong frames are cast on the top of the condenser, and 
the strength carefully carried down to the bottom. On 
these frames the centre ga of the levers and the 
cast brackets which take hold of the backs of the front 
and the bottoms of the back cylinders are su . 
These brackets are L-shaped in horizontal section, in 
order to afford ample athwartship and longitudinal 
stability to the engine, Between the second intermediate 
pressure and low-pressure cylinders at the back, instead 
of a bracket, there is a bo iron column to the con- 
denser, and a strong triangular frame connects the front 
and back cylinders. Thus the centre lever bearings 
between the two pairs of levers are left quite accessible. 

The bolts holding the caps of the centre lever bearings 
are intended to pass down to, and pull direct on, the con- 
denser casting. By droppi . oe bolts down, lifting 
the levers, removing the stam r blocks, the back guide 
bar, and also the piston rod of the front ear ag the 
levers may be drawn out towards the front. is more 
work than in the previous design, but it is an operation of 
no great difficulty, and may not be required once in the 
life of the engine. 

Marshall valve pee is shown, though the Stephenson 
link motion would be equally convenient. The counter- 
balance marked G on the previous plan—Fig. 11, page 64 
ante—is not shown though, of course, it is equally 
necessary for an exact ce. 

The air, feed, circulating, and bilge By nye are worked 
by levers on the extended rock shafts of the main levers. 
Any of these pumps could be fitted in duplicate if de- 
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sired. The moving parts are here also balanced for verti- | engine as much as possible. With the low pressure ex- | evidently much larger than the proportion they form of 
cal and horizontal forces. |haust, as shown, the Ist intermediate pressure valve | the total weight of the ship, especially as, in calculatin 
The angular motion of the pump links is so small that | would have to be withdrawn downwards ; but there is | moment of inertia, we have to deal with the square o' 
I have made the guides for the rods and plungers in the | ample room to do this, The engine is not only much the radius. Loose stores and cargo would not participate 
pumps themselves—partly by a long neck bush, and shorter, but is also narrower below than the ordinary mer- fully in torsional vibrations, and hence their weight should 
partly by the gland. This latter has an upper part of chant design, with the pumps at the back of the con, _be somewhat discounted; indeed, by slight relative 
arger diameter, which fits the pump body accurately, and | denser. In the majority of cases, especially for high- | motion of their A ged they will produce friction, and thus 
is entered a short distance before the lower and smaller | class merchant work, I would prefer the first design. | absorb some of the wong of the vibrations, thereby con- 
part, which performs the usual function of retaining the | I will now treat the questions relating to the unbalanced | tributing to damping them out. Woodwork, and even 
packing, begins to enter the stuffing box. The guide is | torsional couples from the engine, and the torsional vibra- | the viscosity of the steel structure, will have the same 
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thus made comparatively long. I have used this success- | tions of the ship, which, being more mathematical, I | effect. To see how small this damping effect needs to be 
fully in similar cases where the guidance required wasnot have intentionally reserved to the end of the paper, | to absorb very short period vibrations, I refer to chapter 
very grees. If preferred, ordinary guides may be fitted, | merely stating the general results earlier. xiii. of the ‘Inertia Stress of Elastic Gears,” previously 
but they will = to be removed to withdraw some of | mentioned. 
the condenser tu As the pumps stand, any tube can 9. TORSIONAL VIBRATIONS OF THE SHIP. From figures given me by my friend, Professor F. P. 
be withdrawn whenever the condenser doorsare removed. The ship’s skin, decks, a proportion of the frames and  Parvis, I conclude that the proportion by weight of a 
Possibly it would have been better to extend the ee stiffeners, &c., contribute to the torsional rigidity of the | ship loaded, which contributes to torsional rigidity, varies 
a few inches, as the condenser casting has to be slightly ship. The woodwork, machinery, and cargo, while in- | from a lower limit of about one eighth for merchant ves- 
cut away to clear the levers at bottom stroke, but not to creasing themoment of inertia at each section about the | sels to one fourth or one fifth for war vessels. When in 
such an extent as to affect the strength. 4 | centre of vibration, do not sensibly add to the elastic re- | merchant vessels the Fagen is 80 low as one eighth, 
Figs. 19 to 21, annexed, show the steam connections, action. As the skin and decks will mostly lie at a| about 70 per cent. e total loaded weight will be 
which, for clearness, are omitted from the more detailed relatively great distance from the centre of rotation, the | cargo, contributing, as noted above, but slightly to the 
plans. They are arranged to diminish the breadth of | proportion they contribute to the moment of inertia is | moment of inertia in proportion to its weight, since its 
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radius of gyration is small relatively to the decks and 
skin, and it will not fully participate in the torsional 
vibration. Hence I think we may safely conclude that 
the total moment of inertia of a ship will range from a 
higher limit of about three times that due to the parts 
giving torsional rigidity to less than twice, the figures for 
warships being nearer the lower limit. In what follows 
the periods of torsional vibrations are given for an increase 
of moment of inertia of two, three, and four times ; and it 
will be seen that even the latter high value in no way 
invalidates my argument. 

To take the very simplest case, we may calculate the 
speed of torsional vibration of a thin steel tube. Suppose 
torsional couples soenee to the centre of this tube, as the 
engine p! amidships will apply couples to the ship. 
The slowest elastic torsional vibrations will be those with 
two nodes, each one quarter of the length of the tube from 
the ends. 

I = moment of inertia of section of tube, augmented 

asabove, perfootlength. 

8 = distance of any transverse section from the centre 
of length of the tube. 

t = the time in seconds. . 

6 = the angle in circular measure, by which this sac- 
tion i3 turned from its position of equilibrium at 
time ¢. 

M = the moment of torsional elastic forces about the 
longitudinal centre line at section s. 
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The pound is the unit of mass, the 
unit of force, the foot the unit of lengt' 
the unit of time. : 

The moment of inertia of a portion between sections s 
ands +dsisIds. The acceleration of the rotation of 
this section is due to the difference of the moments at its 


und weight the 
f a the second 


two ends. Hence we have 
iad’? aM (6) 
g de 
Also 
M=029 (6) 
ds 


where C is the couple which would give the tube unit rate 
of twist (supposing the elastic limit not passed). 
From (6) 


_~ Ov @ ‘ 
@M=07, ds. (7) 


From equations (5) and (7) 


Id?6 _ C a? 8 
gd? ds*, 
or (8)* 

A? d? 6_d?6 
2 ds? 
where : 
AP = 

Cg 


The solution of equation (8), which, we will eee, suits 
all conditions, is: 


@=K sin 7 toos 
: Al 
where K is a constant. 


Conditions : 
_ (1) 6 = 0 for ¢ = 0 atall parts of the bar ; that is, ¢ =0 
is chosen for the time when the bar is passing through its 
configuration of equilibrium. 
d 6 Q" . 2 T ° 
2) — = = Kh xX soe 
® =- 7 "7°™ 
This condition is obviously required by symmetry, as 
ped vibration must be a maximum at the centre of the 
ube. 
dé l 


(3) - 
ds 2 

that is, at the ends of the bar. This must hold, since 
there is no mass beyond to produce any elastic moment 
by its inertia. Hence the rate of twist must be zero. 

* undetermined, as the vibration may be large or 
small, 

As stated above, there is a node at quarter of the length 
of the bar from each end, for equation (9) gives 


@=0fors=+ ! 
4 


2, 


; (9) 


2% s=O0fors=0. 


=Ofors=+—; 


27 + must in- 


In the time T of a complete vibration, ii 


Crease by 297. Hence 


2a 


—-T=23s,orT=Ail. . (10) 
The moment of inertia of the tube unloaded is 
2rrr7x rx p=2r prt, 
where 
r = the radius. 
7 = the very small thickness. 
p = the density cf steel. 
If this moment of inertia is augmented n times, as ex- 
plained above, we have 
(11) 


T=2enprr. be gh Ae 
* For equation (8) see also ‘‘Love’s Theory of Elas- 





-| readil: 


To estimate C : ; 

If the radius was unity, unib rate of twist would change 
a line on the surface of the tube, which originally was 
straight and parallel to the axis, into a spiral of angle 
= 45 deg., or tan ¢ = 1; and the shearing stress per 
unit section would be p, the modalus of rigidity. For 
radius 7, unit rate of twist would thus evidently give 

tan @ = r, and shearing stress = pr. 

Hence, the moment C is due to stress « r over section 


2artatradius7., Thus we get 
C=2%rrxrxer=2rerir . (12) 
2. I _2tnprir_np 
Cg 2rgurr gh 
from equations (11) and (12). 
Therefore, from equation (10) 
T=1,/*? . (13) 
gb 


The speed of vibration is seen to be independent of the 
diameter of the tube. 


p for steel = 500 Ib. per cubic foot. 

B = 12 x 10° 1b. per square inch. 

= 12 x 14! x 106 lb. per square foot. 
g = 32.2. 


For a tube (ship) 400 ft. long, we get from equation (13), 
5U0 
T= 400 Vn a/s53 x2 x 144 x 10! 
If N = the number of vibrations per minute— 
ee 
03792. /n Vn 
In aship 400 ft. long, 112.5 may be taken as near the 
highest number of revolutions of any engine which will 


be put in it, even if itisa warship. The number of the 
synchronising period then is— 


oe ee 
1125 yn 
We thus get the following Table : 


” 








= .03792 / n. 


(14) 


(15) 


m = multiplier for moment of 

inertia ... ve pas 2 3 4 
N = number of vibrations per 

minute, equation (14) 1119 913 791 
S = number of synchronising 

period, equation (15) 9.9 81 7.0 


For a solid circular bar it can readily be shown that the 
result ‘is precisely the same; and similar results can 
be worked out for other sections. For instance, 
for a hollow tube, the sections of which are bounded by 
two similar concentric and similarly placed ellipses, and 
for asolid rectangular section,* the results do not differ 
much from the above until the ratio of the principal 
diameters of the ellipse, or of the sides of the rectangle, 
is greater than2. _ 

n aship the sections are always sufficiently stiffened 
by frames, beams, and bulkheads, to keep them in shape, 
and thus allow the torsional shearing stresses to act. 
Hence, we may conclude that the above result is fairly 
a for the actual case. The fining of the 
ends of the ship, while diminishing the torsional rigidity, 
also diminishes the moment of inertia. It willalso throw 
the nodal planes nearer the centre of length. The oppo- 
site tendencies of these changes will probably leave the 
period of torsional vibration comparatively unaffected. 


(10) TorstonaL IngRT1IA Couples FROM ONE CRANK AND 
3 Onz Parr or CYLINDERS. 
Connecting-rod = 9 ft. = 44 cranks; but in order to 
use series already calculated, take the worst case of 


Connecting-rod = four cranks. 
m = moving mass for each cylinder. 
crank radius in feet. 
angular velocity of crank in radians 
per second. 
crank angles from top stroke. 
Turning moment on one crank due 
to inertia (from two cylinders. 
Total moving mass = 2 m.) 


T =2m x “™ (,0635sin 6 ~.5001 sin 20 — .1920 sin3 0 


— .0161 sin 4 @ + .0026 sin 5 6+.0004 sin 60+...) (16)+ 
C=Torsion couple from cylinder not over crank, due to 
inertia (= inertia forces x 37. Moving mass = m). 
C=-3rx™** (cose + .2540 cos 2 0 — 
-0041 cos 4 6 + .00007 cos 604+...) 
The combined couple of second period is— 


2 72 
2m w" r” (5001 sin 2 @ + 1.5 x .2540 cos 2 4), 


I it 


- 
w 

0 
i 


(17)+ 


= 2m Wr" (50012 + 1.5% x .2540%) sin (2.6 + a). 


* For the expression of the torsional rigidity in this 
case, see Love’s ‘‘ Theory of Elasticity,” vol. i., page 168, 
equation (69). For numerical values correspon ing to 
ratios of sides from 1.5 to 2.3, eee ‘‘On Crankshafts,” 
Table XXIX., by the present writer, Journal of the 
Anerican Society of Naval Engineers, vol. ix., page 354. 

+ For equations (16) and (17) see ENGINEERING, vol. Ixiv., 
page 512, equations (12) and (10); or Journal of the 
American Society of Naval Engineers, vol. ix., page 508, 
equations (80) and (78). : 

t In design, crank = 2 ft.; transverse cylinder centres = 





icity,” vol. ii., page 109, equation (17), 


5 ft. 10in. = nearly 3 r, : 


Hence, the increase of the maximum value of the 
moment, over the case in which both cylinders are 
arranged above the crank, is 


(.5001° + 1.67 x .2540%)! 
5001 
Patting down the increase for all the periods above the 
firat, we have 





= 1.257. 


Period. Increase. monn 

2nd (.5001? + 1.5? x .2540°)' _ 4 on 

n ni 7 25.7 
3rd u v 0. 
4th —«(.OUGL? + 1.82 x .00417)) _ 4.979 ‘ 

.0161 

bth : ss 0. 
6th ( 0004? ar 000077)! 1034 39-84. 
7th p 

&e. &eo. &e. 


Thus the high period torsional couples with which the 
torsional vibrations of the ship would synchronise are not 
sensibly increased by the extra couple due to the cylinders 
being ar athwartship. Indeed, as m is, on the 
average of the four cylinders, less for this engine than 
when all the cylinders are arranged over the shaft, the 
high period couples are actually diminished. 

he above deals only with one crank. Whether, for 
any particular period, the torsional couples from the 
various cranks will augment or partially neutralise one 
another, will depend on the angles of the c But as 
in no case do sensible elastic torsional vibrations occur 
with the ordinary design, we may now be sure they will not 
occur in the proposed design. — 

The intensity of the inertia couples decreases very 
rapidly as we along the series. Thus the ratio 
of the maximum intensity of the sixth period couple to 
that of first period is, from the above, 


___ 0004 x .1034 _ 1 
(1.52 + .06352)! 3630" 
For a comparison, may I be in allowed to refer to 
the ‘‘Inertia Stress of Elastic Gears.” From Table X. 
it is readily calculated that we have for the United States 
ship Newark’s low-pressure valve gear, supposed rigid — 





Cut-off .76 65 
Amplitude of 6th period 1 a A 
“Amplitude of Ist period 245 695° 
6° 6? 
Stress of 6th period ( 245 695 
Stress of 1st period \=2 ae 
~ 6.8 19.3 


At .65 cut-off the Newark’s gear worked well. Hence 
comparing the latter fractions with the former, we may 
be confident that a very slight absorption of energy, 
either from the viscosity of the metal of the ship, from 
the cargo, or from the water, would effectually damp the 
elastic torsionaljvibrations, even if the synchronising period 
was so low as the 5th or 6th. This, together with the 
fact that the synchronising Pg is higher, seems suffi- 
cient to completely account for elastic torsional vibrations 
never having been observed in a steel ship. 


(11) R1ieip Bopy Rotation or SHIP rROM UNBALANCED 
Coupes. 

The first period couples present in this engine, but 
almost absent in the usual design, will be many times too 
slow to synchronise. Hence, no elastic torsional vibra- 
tions will arise. These unbalanced torsional forces can 
thus only rotate the ship as a rigid body. Let us examine 
the amplitude of this rigid body vibration. 

First, treat the motion of the piston as simple-harmonic 


D = athwartship distance between cylinders, in feet. 
The other letters have the same meaning as in sec- 
tion 10. 


The torsional couple of one pair of cylinders (say the 
high pressure and second intermediate pressure), due to 
their standing athwartship, is 


C=." = cos @ x D, in foot-tons. . (18) 


If I is the moment of inertia of the ship (its displace- 
ment being in tons, and radius of gyration in feet) ; and 
the angular displacement, torsionally, from the mean 
position at time ‘—@ being in radians and ¢ in seconds— 


we have — 
Oud. =e (19) 
g ad? 
As@=wt 
Coed, 
ae de’ 
hence, equation (19) gives 
ait Ge } 20 
? g d&. (20) 


Equating the two expressions for O given by equations 
(18) and (20), we get 
Iv’ @?o_mo'r D 


Re ome, cos 8, 
g ae g 
or D 
eo _mr 
C2 a BD eant se oe ee 
Fuster ees (21) 
E-uation (21) gives at once 
o=—-™TD aso, . (22) 
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and for the maximum value of 9 
= meD 
If b is the half breadth of the ship, the linear amplitude 
of the greatest vibration produced is 


gb = mrpe So» eae 


SRY Ae 


This vibration is seen to be constant, whatever the 
speed of engine. In twin screws it will vary, as some- 
times the effects from the two engines will be additive 
and sometimes the reverse. : 

(Equation (23) could at once have been written down 
from considering the conservation of moment of momen- 
tum ; but, perhaps, the longer deduction is to be pre- 
ferred here. As the vibration is so quick, and of such 
small amplitude, the time of roll of the ship and the 
action of the water have no perceptible influence, and are 
not consid ) 

Now, from Section 4 (¢d) we have— 

m for the high- ure and second intermediate-pres- 
sure cylinders = lb. = 3.04 tons. 

m for the first intermediate-pressure and low-pressure 
cylinders = 7556 lb. = 3.38 tons. 


As the cranks are at right angles, it is very readily 
shown that for the whole of one engine we must take— 


m= va (3.042 + 3.382). 
In twin screws the effects of the two engines will at 
times be exactly additive. Hence we will take— 
m = 2,/ (3.04 + 3.387) = 9,08 tons. 
The United States ship Alabama* has engines little, if 


any, greater in power than that in Figs. 2 to 13, page 64 = 
or her : 


ante, and I will estimate this rigid body vibration 


Displacement (load draught) 11,562 tons 
Beam, extreme oe ie 72 ft. 24 in. 


The radius of gyration must be in the neighbourhood 
of 30 ft.—possibly 1 ft. or 2 ft. less, but its exact value 
could be found from the working drawings. Thus, say, 


I = 11,562 x 302 
Patting, in equations (23) and (24)— 
m = 9.08, r = 2, D = (say) 6, and b = (say) 36 x 1210, 


we have : 
g = 208 x 2 x 6 _ 1.95 x 10-5, 
11,562 x 30? 
¢, b = 1.05 x 10-> x 36 x 12 = .0045 in. 


That is an amplitude of less than ,}, in., and the total 
movement is less than W in. i ; 
Aiming a gun broadside at a target three miles distant, 
when the engines are going the total apparent movement 
of the sight on the target will be : 
A 3 x 5280 _ 44 in, 
100 36 


a quantity quite invisible. ; 
'reating now the effects of the shorter period couples : 

If the speed of engine is doubled, the first period vibra- 
tion will, as we have seen, remain of the same ampli- 
tude, though the couple producing it is increased four 
times. Hence, for the second period = to produce as 
large an effect as the first, its value would have to be 4 C. 
As it is actually less than } C, the effect 9%: from each 
crank for second period is less than 7; ?; from each crank 
for first period. But, as first period couples change to 
opposite phase every half revolution, those of second 
period change every quarter revolution. Thus, for two 
cranks at right angles, the effects of second period exactly 
oppose one another ; and the resultant effect is merely due 
to the difference of mass actuated by each crank. There- 
fore, ¢:, from the whole engine, for second period, is a 
os , fraction of ,1; ¢,, from the whole engine, for first 
period. - ; 

Similarly, it can be shown that 93, %,, &c., for all bigh- 
period forces, are so small as to be quite insensible. 

In the tandem design (Fig. 1, page 63 ante), these un- 
balanced inertia couples scarcely exist. The same is true 
of that form of the engine, included in the patent, in 


. which three cylinders stand in line athwart the shaft; 


but this is not suitable for shipboard. ; 3 

If we com two ships in which all the linear dimen- 
sions of the ship and machinery are changed in the same 
proportion, we have r, D, and b c ing as the first 
power, mas the third over, and I as the fifth power of 
the linear dimensions. Therefore the numerator of equa- 
tion (24) would change as the sixth, and the denominator 
as the fifth power ; and therefore the linear amplitude ¢, b 
would be smaller in the same proportion as the ship was 
smaller. This reduction would, however, leave the 
smaller ship stronger than it wou'd usually be made, and 
the reduction of ¢, 6 would actually be somewhat slower. 
But it is evident from this that there is a large margin 
left for giving the fuller power necessary in v fast 
small craft, without objectionably increasing @ 6. For it 
will be noted that the heating and grate surfaces vary as 
the second power of the linear dimensions ; and so also do 
the yg y= (for constant piston speed) and the wetted 
surface. that the reduction supposed leaves the same 
horse-power per square foot of wetted surface. The linear 
amplitude ¢) } would certainly have to be increased a very 
considerable number of times over that just calculated for 
” soaps pe a it yer rp fee AndI — 
if any ship could carry machinery of the 
in which this vibration would be more than a minute. it 





* See Journal of the American Society of Naval Engi- 
neers, vol. xii., page 855. 





poh sr advantage that the exact result can so easily be 
icted in any case. 
cme ep have a —_ an ann rnin b yom 
unbalan or the leverage is far larger and the 
unbalanced forces tenuentt = But, usually there 
is no noticeable effect, and, I think, never one of serious 
magnitude. 





LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 6th inst., Messrs. Harland and Wolff, 
Belfast, launched the new Royal Mail steamer Walmer 
Castle, for the Union-Castle Mail Steamship Company, 
Limited. The Walmer Castle is the fourteenth vessel 
built by Messrs. Harland and Wolff for the Cape trade, 
in addition to which, however, they lengthened and 
thoroughly overhauled the Scot some years ago. The 
Walmer Castle is the last of the vessels ordered by Sir 
Francis Evans, M.P., when chairman of the old Union 
Steamship Company, and is 585 ft. Gin. long by 64 ft. 
beam by 42 ft. 9 in. deep, and about 13,000 gross tons. 
The state-rooms are exceptionally airy, and com- 
fortable, and there will be accommodation for nearly 400 
first-class passengers and about 200 second-class, also for 
doom number of ae passe —— 
arge airy rooms and o steerage. separate galley 
won pens will be masts 0 for the third-class passengers. 
The Walmer Castle is fitted with quadruple expansion 
—— expected to develop — power and high a 
and at the same time she is designed for carrying a large 
cargo or a considerable number of troops. . 


Messrs. Ram and Ferguson, Limited, Leith, 
launched on Monday, the 8th inst., a steamer, named Bin- 
tang, of 1900 tons deadweight, for the East Asiatic 
Company, Limited, of Gopethagen, for their trade in the 

ast. 


The official trial of the first-class to: o boat Rindjani, 
built for the Dutch Admiralty by Messrs. Yarrow and 

., Limited, took place on Thursday, the 11th inst. 
This vessel is 152 ft. 6 in. long by 15 ft. 3 in. beam. 
Carrying a load of 30 tons, as; was obtained during 
a three hours’ continuous run of 26.467 knots. 


On Wednesday, the 17th inst., H.M.S. Cornwalli 
first-class armoured battleship of 14,000 tons, was launch’ 
at the works of the Thames Iron Works, Shipbuilding, and 
aE Company, Limited, at Blackwall. The Corn- 
wallis is one of six vessels now building in this country for 
the British Navy, the class taking its name from H.M.S. 
Duncan, which is ree J built 7 the same company, and 
was launched in March last. The armour is of Krupp 
cemented steel, but of English make. The side protection 
consists of a belt which extends from the stem to within 
140 ft. of the stern. The belt is 14 ft. in maximum depth. 
It is 7 in. thick amidships, and tapers to 3 in. thick at 
the fore end. It has a vertical extension of 5 ft. below 
the water line and 9 ft. above at the designed load 
draught, being carried to the height of the main deck for 
a — of 266 ft. Between the armour deck and the 
belt deck there is a screen bulkhead aft, which joins the 
after barbette to the side armour, and abaft this we have 
14 in. mild steel plating in three thicknesses. The 
armoured deck is arranged according to the principle now 
adopted in ships of this class, its sides meeting the lower 
edges of the belt. It has sufficient curve to rise 2 ft. 6 in. 
above the water line amidships, and is lin. thick. The 
main deck is 2 in. thick over the citadel, thus adding to the 
protective features. The two barbettes are circular in 
plan, and are placed on the fore and aft centre line. The 
armour on them has a maximum thickness of 11 in., and 
runs to a height of 3 ft. above the upper deck. There are 
eight wa ht casemates on the main deck and four 
on the upper deck, all of Harveyed armour on the outside, 
and having armour-plating at the back to protect the 
guns’ crews from explosive shells. The vessel is fitted 
with twin screws, the propelling engines being supplied 
by the company’s works at Greenwich. They are triple- 
expansion engines, with four vertical cylinders, each of 
the collective power of 9000 horses, giving an te 
of 16,000 horse-power, The cylinders are 334 in., 54 4in., 
and 63 in. in diameter, with a stroke of 4 ft., and the 
number of revolutions 120 per minute when developing 
16,000 indicated horse-power. There are two main con- 
densers, having a cooling surface of 19,000 square feet. 
There are 24 Belleville boilers, having a total collective 
heating surface of 43,260 square feet, and a fire-grate 
surface of 1375 square feet. The Cornwallis is fitted 
as a flagship, accommodation being provided for an 
admiral and officers, or a total complement of 776 officers 
and men. The dimensions are: Length over all, 429 ft. ; 
length between perpendiculars, 405 ft.; breadth extreme, 
75 ft. 6 in. ; depth, top of keel to upper deck, 43 ft. 9 in. ; 
draught of water, mean, 26 ft. 6 in. ; displacement at that 
draught, 14,000 tons; indicated horse-power, 16,000 tons; 
speed, 19 knots. The armament includes the following : 

our 12-in. breech-loading guns in barbettes, twelve 6-in. 
quick-firing guns in casemates; ten 12-pounder 12-cwt. 
quick-firing guns ; six 3-pounder quick-firing guns ; eight 
.303-in. machine Maxims; one 12-pounder, 8-cwt., for 
boats ; one 12-pounder, 8-cwt., for field ; four submerged 
torpedo-tubes. 





HovuGHTon-LE-SPRING AND SUNDERLAND TRAMWAY.— 
A contract for the construction of the Houghton-le-Spring 
and Sunderland district electric tramway has been ob- 
tained by Messrs. Dick, Kerr, and Co., of London, by 
whom the electric tramways in Sunderland were made. 
The contract price is 170,000/., the length of the line being 
ap 20 ig _The overhead electric trolley o— is to 

opted. It is proposed to carry goods, including coal, 
by day and night fo apocial trucks. 





AN IMPROVED MODE OF PROCEDURE FOR 
THE GRANT OF LETTERS PATENT. 


By G. G. M. Harpincuam. 


UnpeEr the prevailing system for the grant of 
patents in this country, it is possible to obtain the 
— of an exclusive privilege dating as from the 

ling of a document which does not define, and in 
many instances does not even suffice to identify, the 
invention in respect of which the patent is sought. 
This results from the provision for enabling a patent 
application to be accompanied by a provisional specifi: 
cation ; a provision which is peculiar to this countr 
in common with certain other portions of the Britis 
Empire. So long as a provisional specification de- 
scribes the nature of an invention, it complies with 
the requirements of the statute ; and it has been laid 
down that ‘‘it is not at all necessary that the pro- 
visional specification should describe the mode or 
modes in which the invention is to be worked or 
carried out ; that is left to the complete specification” 
(Penn v. Bibby). 

It has been contended that such a system presents 
great advantages, inasmuch as it affords an inventor 
protection while he is working out and perfecting his 
invention ; but it is questionable whether such an ad- 
vantage is not more than counterbalanced by the dis- 
advantages which are entailed. It is also desirable to 
consider whether some system cannot be devised 
which, whilst retaining the advantage, or alleged 
advantage, of the present practice, avoids its objec- 
tionable features. 

There is no doubt that the present system, permit- 
ting an application to be accompanied by a provisional 
specification, not only works, or may be made to work, 
ete injustice to a concurrent applicant, but inci- 

entally leads to positions in which the validity of 

tents is being constantly endangered by reason of 

isconformity between the complete and provisional 
specifications. In the United Telephone Company v. 

arrison and others, Mr. Justice Fry said: ‘* I agree 
that the provisional specification need not describe 
the manner in which an invention is to be carried into 
effect ;” and in Woodward v. Sansum and Co., Lord 
Justice Cotton said: ‘‘ A patentee, putting in a pro- 
visional specification showing the nature of his inven- 
tion, is not bound to describe the way in which that 
van be carried into effect and operation.” Under such 
conditions, an applicant is encouraged to make his 
leerrorang specification as sketchy and as vague as 

e thinks the Patent Office examiner will accept, and 
then to set to work upon the collection of information 
from every available source, including, perhaps, other 
patent specifications of later effective Tate; it being 
merely necessary for him to keep in view that the nature 
of the invention described and claimed in his complete 
specification must be the same as that of the invention 
to which his provisional specification more or less 
vaguely veered. 

everal distinct evils result from this system. 
First, the applicant, as a stated, is encouraged 
to make his provisional specification ambiguous; or, 
at any rate, to employ general rather than precise 
language. Secondly, the door is opened for the ille- 
itimate, or even dishonest, appropriation of ideas 
rom other applicants’ specifications of later effective 
date. Thirdly, risk of invalidity is incurred by reason 
of disconformity between the provisional and complete 
specifications. Fourthly, it prohibits the filing of a 
complete specification in the Bret instance with a view 
to the prompt patenting of the invention; the only 
safe course being to defer publication for, say, ten 
months, so as to insure that other applications of prior 
date shall either have been completed or abandoned. 

Numerous examples could be furnished under each 
of these heads, but a few must suffice. The provisional 
specification to Dunlop’s original patent for pneumatic 
tyres reads as follows: ‘‘ A hollow tyre or tube made 
of india-rubber and cloth or other suitable material, 
said tube or tyre to contain air under pressure or other- 
wise, and to be attached to the wheel or wheels in 
such method as may be found most suitable.” It will 
be observed that the hollow tyre or tube was not 
necessarily to be made of india-rubber and cloth, that 
the air was not necessarily to be under pressure, and 
that the tube was to be attached to the wheel in any 
manner that might be found suitable. The only reason- 
able inference to be drawn from such a specification is 
that the applicant believed himself to be the first in- 
ventor of the pneumatic system of tyring wheels, and 
if, as a matter of fact, he was not entitled to claim 
that, it is difficult to see what invention the provi- 
sional specification can be regarded as having fore- 
shadowed. 

Similarly, if the provisional specification to 
McArthur and Forrest’s Patent, No. 14,174, 1887, be 
read, the impression left on the mind of the reader is 
that the applicants believed themselves to be the dis- 
coverers of the solvent action of cyanide of potassium 
or other cy: -yielding agent-in extracting Pa 
and silver from ores or compounds containing those 
metals ; whereas such means had, as a matter of fact, 
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been repeatedly proposed. In their complete specifi- 
cation, they i a broad claim for such a process, 
and a narrower claim for the employment of such an 
agent when the cyanogen is proportioned to the 
precious metals present. In an action which went to 
the Court of —< stress was laid on the alleged fact 
that a very weak solution had a ‘‘ selective action” on 
the gold in preference to the base metals, and it was 
argued that this was in reality the essence of their 
invention, Unfortunately, the provisional specifica- 
tion contains no suggestion of any such selective 
action ; and it is difficult to understand how even the 
narrower claim can be regarded as capable of being 
upheld. 

In the case of Siddell v. Vickers, which related to 
an — for operating on large forgings, both 
specifications appear to have been wanting in clear- 
ness, but the provisional specification was said to 
describe apparatus for raising by means of a wheel 
and endless chain fastened to the crank-bar of the 
press, while the operation of turning the ingot, by 
means of a ratchet clip or grip hooked thereto, was 
going on. The complete specification was said to 
contain a description of an entirely different invention 
—namely, a wheel and endless hake, operated by a 
ratchet arm attached to the former, for turning the 
forging. Further, that if the invention were restricted 
to that disclosed in the provisional, then the defen- 
dants had not infring Mr. Justice Kekewich 
decided in favour of the plaintiff, both as to the 
sufficiency of the specifications, and as to the de- 
fendants having infringed ; holding incidentally that 
where it is alleged that one of the three processes 
claimed in the complete specification is not covered by 
the provisional, the provisional specification must be 
construed withreference to the complete. Suchadictum 
simply encourages the filing of vague provisionals. On 
appeal to the House of Lords, the Lord Chancellor, in 
giving judgment, said: ‘‘ I think it is an essential con- 

ition of a good patent that the invention described in 
the provisional specification should be the same as that 
in the complete specification, and I think the third 
subsection of Section 26 preserves this as a ground 
upon which an action for the infringement of patent 
right might be defended, and a ground upon which a 
patent might be revoked. But upon the ee 
of the two in this case, I am satisfied that what the 
——— meant in one, he meant in the other.” Lord 

erschell said: ‘‘It is alleged by the appellants that 
the particular apparatus which is in controversy in 
this action is to be found described in the complete 
specification only, and that there is no reference to it 
in the provisional. This latter is most clumsily 
framed ; but I think the scheme of turning the crane 
wheel, over which the endless chain passes, by means 
of a ratchet, and so causing the forgings to rotate, 
does sufficiently appear upon the face of it.” 

In Nuttall v. Hargreaves, the invention related to 
an improved method of tapping barrels, and one of the 
defendant’s pleas was that, if the complete specifica- 
tions were so construed as to include what the defen- 
dants had done, it claimed an invention different from 
that disclosed by the provisional specification. Mr. 
Justice Kekewich having decided in favour of the 
defendant, the plaintiff appealed. The alleged dis- 
conformity between ,the two specifications resided in 
the fact that the complete specification described the 
employment of a gauze strainer, to which no reference 
was made in the provisional specification. It should, 
however, be added that this adjunct constituted an 
essential feature—and, indeed, the only essential 
feature—of novelty between the subject-matter of the 
patent and previous taps. It was argued, on behalf 
of the a that the tap and the guide constituted 
the real invention, and that the strainer was only a use- 
ful adjunct by which the invention might be carried 
out, or, to use the words of the Act, ‘*the manner in 
which the invention was to be performed.” Lord 
Justice Bowen said: ‘If you could treat it in that 
way, possibly its absence from the provisional speci- 
fication would not be fatal, and the case of Newall v. 
Elliott was cited as an instance in which a patent had 
been held good, although a manner of giving it utility 
and effect was omitted from the provisional specifica- 
tion.” In the present case, however, their lordships 
were unanimously of opinion that the strainer was the 
real invention, and that, inasmuch as the provisional 
specification did not describe the nature of the real 
invention, the validity of the patent could not be 
upheld. 

In the case of Gadd v. The Mayor and Corporation 
of Manchester, the invention related to the construc- 
tion of gas-holders, and had for its object the sup- 
porting of the holder in its working position, and in 
such @ manner as to enable the external or upper 
guide-framing hitherto employed to be dispensed with, 
and yet to afford the requisite stability. In the com- 
plete ification were described means for connecting, 
with the aid of torsional or tensional gearing, a number 
of points round the bottom curb of the gasholder ; so 


that, when one point thereof tended to rise or fall, the 
same tendency was transmitted through the gearin 
round the circle to every other point. The tensiona 








method of connection was not specifically referred to 
in the provisional specification, and the question was 
whether it fairly came within the scope of that docu- 
ment; or, in other words, whether the complete 
specification did more than state a different mode of 
carrying into effect the invention the nature of which 
was disclosed in the provisional specification. Mr. 
Justice Kekewich came to the conclusion that the in- 
vention, the nature of which was described in the 
provisional specification, consisted in the application 
of the torsional method of connection, and held thata 
fatal variance existed between the provisional and com- 
plete specifications. It will be recollected that in Wood- 
ward v. Sansum it was laid down that a patentee is not 
bound to describe in the omy wie 8 & way of carry- 
ing out his invention; but that if he does, and discovers 
a different way before he files his complete, he must 
give the latter to the public. The late Dr. Hopkinson, 
who was called on behalf of the plaintiff, said that the 
tensional method was ‘‘adumbrated” in the provi- 
sional specification, and the learned judge attached 
great weight to this witness’s evidence; but he pro- 
ceeded to construe the expression to mean that, how- 
ever broad and deep the shadow might be, there was 
nothing of substance, and that the shadow did not 
afford an outline from which the substance could be 
perfected. 

On the case being carried to the Court of Appeal, it 
was held that there was no fatal variance between the 
complete and provisional specifications. A remark- 
able feature in this case was that the torsional method 
was admittedly worthless, as compared with the ten- 
sional ; that the torsional method was fully described 
in the provisional specification, whilst the tensional 
was not alluded to, and that it was the tensional 
method in respect of which infringement was alleged. 

In the recent case of the Castner Kellner Alkali 
Company, Limited, v. Commercial Development Cor- 

ration, Limited, which was carried to the House of 

ords, the invention related to apparatus for the 
electrolysis of alkaline salts. At the trial, it was held 
that there was no disconformity between the pro- 
visional and complete specifications. The Court of 
Appeal, although not unanimous, held the patent 
invalid on the ground of disconformity, this judgment 
being ultimate Ny confirmed by the House of Lords. 
The provisional specification described the employ- 
ment of stationary mercury kathodes and moving bells ; 
whilst in the complete specification it was both de- 
scribed and claimed to move the mercury kathodes 
and to make the bells stationary. 

The foregoing examples serve to illustrate, not only 
the risk to which —— are exposed on the ground 
of disconformity, but the extreme difficulty of avoiding 
such risks, It may be suggested that one has only to 
confine oneself to the invention whereof the nature is 
disclosed in the provisional specification; but what 
often happens is this, When the provisional specifica- 
tion is in course of preparation, the invention may be 
supposed to possess afairly wide scope, and the specifica- 
tion is drawn accordingly. Its natureis fairly described, 
and reliance is pe on the judgments of the Courts, 
which distinctly say that, in the complete specifica- 
tion, ways may be described for carrying the invention 
into effect other than that or those referred to in the 
provisional specification. It afterwards turns out 
that the state of the art was such that the provisional 
specification should have been read in a restricted 
sense, and that (as in Gadd and Mason) the patentee 
was only entitled to claim the particular mode of 
carrying out the invention described in the provisional 
specification. It may be said that both the applicant 
and his agent ought to have been acquainted with the 

recise state of the art ; but is this a practical way of 
ooking at the matter? Moreover, such an argument 
is antagonistic to that which claims, as one of the 
principal advantages of the provisional specification 
system, that an applicant procures time to determine 
the precise relationship of his invention to others 
wine have gone before. But in the absence of full 
information, scarcely ever available, concerning the 
state of the art, what is there to guide an applicant as 
to whether an alternative mode of corre fy out an in- 
vention is to be treated on the principle laid down in 
Woodward v. Sansum and Co., or on that of the Cast- 
ner Kellner Company, Limited, v. Commercial Deve- 
lopment Corporation, Limited? It is this point, 
namely, the actual conditions under which provisional 
specifications are written, that the Courts do not 
appear to take into consideration. Itis easy enough 
to criticise a provisional specification after the whole 
state of the art has been ascertained, and to say that the 
nature of the invention should not have been described 
as of such and such a character, but only as something 
much narrower. The applicant may have given a 
rfectly bond fide description of what he believed to 
Be the nature of his invention; but if this does not 
suffice to meet the requirements of the law, where is 
the great advantage of the provisional specification 
system? If it be incumbent on the applicant to ascer- 
tain the precise relationship of his invention to what 
is already known, so that he may be enabled to cor- 
rectly describe the nature of the invention for which 





he seeks a patent, he is practically in a position to 
define his invention and to lodge a complete specifica- 
tion. 

Now, all this doubt and uncertainty is directly 
attributable to the system whereby an application for 
letters patent may be accompanied by a provisional 
apulenees 3 @ system which is extolled by some as 
the great beauty of our practice, as compared with 
that prevailing in the principal Continental countries. 
Under the best of circumstances, the legal position of 
patentees is sufficiently hazardous ; and the question 
arises whether a scheme can be devised whereby one of 
the grounds—particularly a ground of so treacherous 
and vexatious a character—on which their property 
is exposed to attack can be removed, without sacrific- 
ing the advantages of the system at present in vogue, 
so far as these can be reasonably and fairly claimed 
consistently with the possible rights of others who 
may be working in the same field. The writer ventures 
to think that some such system as the following would 
meet the principal requirements of the case. 

The modification which the writer proposes in the 
existing system is in reality of a very simple nature. 
It consists essentially in treating an application 
(accompanied by a provisional specitication) for provi- 
sional protection and an application (accompanied by 
a complete specification) for letters patent as two 
distinct, and toa great extent independent, proceed- 
ings. 

he term of provisional protection would be nine 
months, and would run from the date of lodging the 
application therefor. The term from which the 
letters patent would run would be fourteen years 
from the date of lodging the application therefor. 

Where an application for letters patent has been 
preceded by one or more applications for provisional 
protection, the applicant would be at liberty, in ap- 
plying for letters patent, to cite such prior applica- 
tion or ¢. apa for provisional protection filed 
not more than nine months previously ; and the pro- 
visional specification or specifications accompanying 
such application or 9 ang for provisional pro- 
tection would be attached to and published with the 
complete specification. The object of this provision 
will become apparent later. 

The complete specification would be referred to an 
examiner, and, apa in due course been accepted by 
the Comptroller, would be laid open for opposition for 
a period of two months, as at present. 

A complete specification would be restricted to 
‘* one invention ;” but this expression would be inter- 
preted as at present ; that is to say, it might embrace 
several ideas, all contributing to a single result, but 
each capable of forming the subject of separate pro- 
visional protections. The complete specification might, 
moreover, include improvements other than that or 
those described in the provisional specification or 
specifications ; conformity between the complete 
specification and the provisional specification or specifi- 
cations not being obligatory. If, however, the com- 
plete specification were deemed to embrace more than 
one invention, a division or modification would be 
called for by the examiner, as at present. 

For the purpose of opposition, priority would be 
reckoned as from the date of the provisional protec- 
tion obtained for the particular feature or features of 
improvement in respect of which opposition is entered; 
the primary object of this arrangement being to pro- 
vide for the circumstances attending concurrent appli- 
cations which, to a greater or less extent, conflict with 
one another. Only those provisional specifications, 
however, which are attached to and ublished with 
complete specifications would be utilisable in this 
manner. 

For example, a complete rp pee comprises 
three distinct ideas, A, B, and C, all contributing to a 
given result, and constituting what is usually regarded 
as a single invention. A is described in the original 
provisional specification; B is described in a provi- 
sional specification filed some few months later ; and C 
is only described in the complete specification. For 
the me e of opposition, priority is obtained for A 
and for B as from the dates of the provisional protec- 
tion obtained for A and for B respectively ; whilst 
rn for C is only obtained as from the date of 

ling the complete specification. If some other aprpli- 
cant has, prior to this date, obtained provisional pro- 
tection in respect of the feature C, the effect of a 
successful opposition would be to cause its elimination 
from the complete specification to the patent opposed. 

Obviously an applicant for letters patent would be 
at liberty to ignore provisional specifications which he 
might have lodged during the previous nine months, 
but which he no longer deems of importance. 

On comparing this system with the present practice, 
it will be perceived that the alterations, although of 
great importance, are in reality very slight, and in no 
sense involve reconstruction of the machinery of the 
Patent Office. The nip 2 are simply : (1) t the 

atent is dated as of the date of lodging the full speci- 
Roation 3 (2) That, during the nine months p i 
the application for letters patent, one or more pro- 
visional specifications may be lodged, these being 
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ultimately attached to the complete specification ; 
and (3) That invalidation for disconformity is abo- 
lished. 

The benefits derivable from such a system are, the 
writer ventures to think, obvious. It would afford an 
inventor, during the process of elaborating and perfect- 
ing his invention, the means of recording from time 
to time such improvements as he deems of value ; 
thereby adapting the practice to what really takes 
place whilst an invention is undergoing development. 
Each provisional specification—assuming there are 
several—would show, by its date of record, the time 
from which the inventor is entitled to priority in 
respect of each particular feature of improvement. On 
doubt arising as to whether some particular develop- 
ment or alternative mode of carrying out the inven- 
tion is fairly within the scope of the original provi- 
sional specification, the inventor is not driven either 
to take the risk of abandoning his original date, or to 
incur the greater risk of having his patent invalidated 
on the ground of nonconformity. He adheres to his 
original provisional specification and files an addi- 
tional one in connection with the particular develop- 
ment under consideration. At the same time, the 
rights of other inventors are respected and safe- 
guarded ; for it must be borne in mind that some 
other inventor may, in the meantime, have lodged an 
application for provisional protection, or even a patent 
application, in respect of the later improvement or 
variation. 

It is quite an everyday occurrence for a complete 
specification to embrace what an applicant is pleased 
to call alternative modes of carrying out the invention 
whereof the nature is described in the provisional 
specification. The precise mode originally suggested 
may perhaps have proved useless in practice, but 
some so-called alternative mode, described in the 
complete specification, may be useful. Meantime, 
in respect of this particular modification, another 
applicant may have lodged an application, and the 
difficulty at once presents itself of determining what 
is and what is not a fair development of the original 
invention, capable of being covered in the complete 
specification. It is in this kind of case—one of 
common occurrence—that the defects of the present 
provisional specification system, and the injustice 
which may result from its working, are most mani- 
fest. Under present circumstances, it is not too much 
to say, as regards provisional specifications, that a 
premium is placed on vagueness of expression, owing 
to their having to be drawn in such a manner as to be 
capable of adaptation to more or less unknown condi- 
tions. According to the modified system proposed, an 
inventor would probably be induced to make the 
description contained in his provisional specification 
comprehensive, rather than meagre, and to give as 
much, instead of as little, information as possible ; 
knowing that an opposition to a concurrent applica- 
tion might have to be based thereon, and that the 
document would be considered on its merits for what 
it contained, as distinguished from what it might be 
capable of remotely foreshadowin 

Another effect likely to result 


Senn such a system 
as that proposed is that an inventor would be induced 
to lodge his complete specification at a much earlier 


date. Under present circumstances, in spite of its 
entailing the sacrifice of a whole year of the term of 
the grant, the observance of a —e policy is almost 
obligatory ; as an applicant never knows how some 
provisional specification of prior date may be de- 
veloped to his disadvantage if he discloses his own in- 
vention. 

The functions of the Patent Office examiner would, 
moreover, be simplified, inasmuch as there would be 
no examination for the purpose of determining whether 
a complete specification was substantially in accord- 
ance with the provisional specification. Their func- 
tions would be confined to seeing that specifications, 
whether provisional or complete, were fairly intel- 
ligible, that each patent application was confined to 
one invention (as at present interpreted), and that the 
title fairly indicated the subject-matter. 

The date of filing the application for letters patent, 
accompanied, as already stated, by a complete speci- 
fication, would be the date to which the provisions of 
the International Convention would apply. According 
to the present practice, it frequently happens that an 
inventor is unprepared at the end of, say, six months 
to settle his complete specificat.on for lodging abroad, 
song Snes the requirements of the British practice 
may be complied with in this respect within nine or 
even ton months. 

As regards revocation, there seems no reason why 
the same principle should not be followed, and the 
patentee allowed to go back from the date of his patent 
to that of his provisional protection for the purpose 
of showing priority of invention. Proceedings for 
revocation are, however, of rare occurrence ; and cases 
in which a few months’ priority would make any 
difference still rarer, if not unknown. However, the 
system admits of even such a remote contingency 
being provided for. 

In conclusion, a few illustrations of the working of 





the proposed system, as applied to some of the cases 
already cited, may be offered. 

In the case of Gadd v. the Mayor of Manchester, it 
was not suggested that the two methods of arrang- 
ing the gearing constituted distinct inventions, in- 
capable of being covered by a single patent had 
the tensional method been foreshadowed in the 
provisional specification. When this mode of con- 
nection occurred to the inventors, they had the alter- 
natives : (1) of applying for a second patent to cover 
the tensional en tp (2) of abandoning their pend- 
ing application with its date and including both forms 
of connection under a fresh application ; or (3) of de- 
scribing the variation in their complete specification, 
and claiming protection for it under a patent bearing, 
a date long prior to that of the document in which 
what turned out to be the most important part of 
their invention was disclosed. They took the third 
course, with the result that their patent was held by 
the Court of first instance to be invalid, and by the 
Court of Appeal to be valid. (The case was not carried 
to the House of Lords.) But had the system which 
has been suggested been in force at the time, they 
could have lodged a second or supplementary applica- 
tion for provisional protection in respect of the 
alternative mode of carrying out the invention, with- 
out sacrificing anything in connection with the de- 
scription of their original method ; both being ulti- 
mately covered by the same patent without risk of 
invalidation on the ground of nonconformity. Of 
course, if some other person had in the meantime 
discovered the preferable mode of carrying out the 
invention, and had lodged an application for provi- 
sional protection in respect thereof, the sealing of the 
patent to Gadd and Mason for the tensional method 
might have been opposed ; but this is only as it should 
be. With additional facilities for enabling inventions, 
although yet in an unperfected state, to be recorded, 
there would be less reason for placing upon a descrip- 
tion, filed at an initial stage, a strained interpretation 
for the purpose of making it include something which, 
as a matter of fact, only came to the knowledge of 
the applicant long after it occurred to some rival ap- 
plicant. 

Such a condition of affairs, far from being excep- 
tional, is of almost daily occurrence. Many illustra- 
tions could be given, but one will suffice as an ex- 
ample. The invention comprised two constructions of 
differential gear for accomplishing the same object 
and having certain features in common. One, which 
may be called the —— design, had been fully de- 
scribed in a provisional specification ; the description 
having been somewhat detailed, owing to the compli- 
cated character of the apparatus. The other, which 
may be called the alternative design, embodied the 
same — principles of construction, but was dis- 
tinctly simpler, and doubtless better. The applicant 
desired to be advised whether the alternative design 
could be properly covered in the complete specifica- 
tion about to be filed in pursuance of the original 
application. As to whether the applicant was, in the 
case under consideration, entitled to include the alter- 
native design, depended, to a great extent, upon the 
state of public knowledge prevailing at the time ; but 
there were no ready means available, at a moderate 
expense, and at the same time reliable, for enabling 
this point to be determined. On the whole, the safer 
course was for him to abandon his original application, 
and to make the two modes of carrying out the in- 
vention the subject of a fresh application ; but that 
course entailed the abandonment of his original date 
of application, a date which might, in certain con- 
tingencies, have been of vital importance. How much 
more convenient would it have been could he have 
lodged an application for provisional protection in 
respect of the alternative design, and later on have 
included both in his complete specification, or simply 
have included the alternative design in his complete 
epecification without either sacrificing his priority in 
respect of the original design or running the risk of in- 
validating his entire patent on the ground of discon- 
formity, 

The Castner Kellner Company’s case was very 
similar to that of Gadd and Mason, except that the ulti- 
mate decision was adverse to the validity of the 
patent instead of in its favour. But what a different 
result might have been reached had not the inventors, 
under the system at present prevailing, been tempted 
to rely upon their provisional specification receiving a 
liberal interpretation, such as the Court of Appeal 

laced on Gadd and Mason’s provisional specification. 

ad the system advocated been in vogue, they would 
have been accorded priority for the stationary mer- 
cury kathodes and moving bells as from October 23, 
1894, and for the moving mercury kathodes and 
stationary bells as from July 23, 1895, a difference 
which was probably of no importance whatever ; 
whereas what actually happened was that the entire 
patent was sacrificed, and that after enormous ex- 
pense in litigation. 

The Cassell Gold Extracting Company’s case is 
another good illustration. It seems clear that at 
some date subsequent to the filing of the provisional 














specification, but prior to the filing of the complete 
specification, the applicants realised that a dilute 
solution would do the work as well as, or even better 
than, a strong one. Had they, there and then, been 
at liberty to apply for additional provisional protection 
in respect of this discovery, without abandoning their 
original date so far as the original matter was con- 
cerned, the whole being ultimately covered by a single 
patent, they would not have been induced to rely 
upon a doubtful interpretation of their provisional 
specification; and a great deal of expensive litiga- 
tion, to some extent provoked in the hope of up- 
setting the — upon the ground of disconformity, 
would have been avoided. 

The system at present prevailing in this country 
seems utterly — The law requires the filing of 
@ specification which ‘‘ fully describes and ascertains 
the nature of the invention” prior to the grant of 
letters peaeets and yet the patent is dated back to a 
period long antecedent to the filing of this document, 
apparently with the idea that ‘coming events cast 
their shadows before,” and that a patent should take 
its date, not from the occurrence of the event, but 
from the appearance of the shadow. It is this irra- 
tional mode of dealing with inventions which not only 
entails great difficulty and uncertainty, but opens the 
door to serious abuses. Those who have any experi- 
ence of what commonly takes place in the working out 
of an invention know that the ultimate result is about 
as much like the original conception as the butterfly 
is like the chrysalis or the grub whence it sprang. 
It is this more or less radical change, which takes 
place in the form of most inventions, whilst yet in 
the nascent condition, that our legislators have failed 
to recognise, and which renders the system they have 
devised for the grant of patents but imperfectly 
adapted to the actual process of inventing. An in- 
vention of average complexity is built up of quite a 
number of separate and more or less independent 
ideas ; but all these ideas do not occur to the inventor 
atthe same moment. One idea occurs to him at one 
moment, another detail is worked out at some other 
time, and again some other difficulty is solved after 
an interval of weeks, or even months ; and yet inven- 
tions have been treated as though they possessed a 
perfectly definite character from their first conception, 
whereas the very opposite is the fact. The prelimi- 
nary stages belong to the period during which provi- 
sional protection might with every propriety be 
afforded ; but an inventor is not legitimately entitled 
to ask for letters patent until he is prepared to furnish 
a specification which shall not only fully describe, but 
define his invention. 

In these days of commercial rivalry, the importance 
to this country of a ~— patent law, tending to en- 
courage inventors and to secure to them the fruits of 
their labours, can scarcely be overrated. Under any 
circumstances, patentees must always be exposed to 
risk of attack on the ground of want of novelty or of 
subject-matter, or on account of insufficiency or in- 
accuracy of description ; but the abolition of discon- 
formity as a ground _ which the validity of patents 
is frequently rendered doubtful, and upon which they 
are sometimes declared invalid, would tend, in an 
important degree, to enhance the value of patent 
property and to encourage industrial enterprise. 

oTE.—Since the foregoing was written, the com- 
mittee appointed by the Board of Trade ‘‘to inquire 
into the working of the Patent Acts on certain 
specified questions” have presented their report, 
recommending, amongst other alterations, a restricted 
examination of applications in respect of novelty, and 
a reduction of from nine to six months for lodging the 
complete specification. The latter alteration would 
tend to modify, to some extent, the evils of the pre- 
sent provisional specification system ; but the letters 
patent would still be dated as from the date of lodg- 
ing an application accompanied by a provisional 
specification, and disconformity would still remain as 
a ground upon which the patent might be invalidated. 
Even the result of the examination for novelty, to be 
of full value to the applicant, should be available at 
the earliest possible date ; but this would mean lodg- 
ing a complete specification at the earliest possible 
date. Under such circumstances the provisional 
specification ceases to possess any raison d’étre. 





AGRICULTURAL Enoings.—The value of the agricul- 
tural steam engines exported from the United Kingdom 
in June was 97,479/., as compared with 95,6662. in June, 
1900, and 89,3907. in June, 1899. The aggregate valve 
of the exports in the first half of this year was 361,890/., 
as compared with 407,116/. in the first half of 1900, and 
376,286/. in the first half of 1899. The European Conti- 
nent is the great support of the export demand for our 
a engines, and the deliveries made to various 

ropean countries in the first half of this year were 
valued at 300,065/., as compared with 329,094. in the 
first half of 1900, and 299,138/. in the first half of 1899. 
The value of the agricultural engines shipped to Aus- 
tralasia in the first half of this year was 02., a8 com- 


17,97 
pared with 18,256. in the first half of 1900, and 11,6577. 
in the first half of 1899. . 
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Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated yrom abroad, the Names, 
c&ec., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the p of a Comp 
Svecification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the t of a Complete Specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


5098. G. H. Nisbett. Huyton, Lancs. Multi-Con- 
ductor Cable Termination. [3 Figs.] March 11, 1901.—This 
invention provides a porcelain or other insulating wire-holder, 
especially intended for attachment to paper-insulated telephone 
or telegraph cables, and to be used for the purpose of keeping the 
individual conductors well separated at their ends, and the insu- 
lating material upon them both dry and clean. In one form, the 
holder is made up of as many screw rings as may be necessary to 
hold the number of wires in the cable ; a special bottom section 
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being provided for connecting the lowest ring to the exterior of 
the cable, and a top closing section for covering the whole 
air-tightly. The terminals in the different or successive rings are 
so disposed in relation to each other that they do not come 
directly in line in the successive rings or alternate rings longi- 
tudinally. This arrangement further increases the surface length 
or distance between the terminals, so as to make the surface 
leakage small, the increase being additional to that effected by 
the construction above referred to. (Accepted June 5, 1901.) 


14,069. W. Lloyd Wise, London. (Actien Gesellschaft Elec- 
tricitatswerke, Dresden.) hi Dischargers. [2 Figs.) 
August 4, 1900.—In horn-shaped lightning dischargers in which 
thearc is blown out upwards, and in order to enable the magnet 
heretofore necessary to be gory with, the discharging plates 
are provided with attached ies of magnetic material. This 





provision may be madein different ways. It is stated to be suffi- 
cient to apply clip-shaped iron pieces to the plates, as shown in 
Fig. 1. The iron pieces are upon the plates, and extend almost 
to the place where the arc is formed. By providing the plates 
with bodies punched out of iron plate, and shaped as shown in 
Fig. 2, the effect is, it is stated, rendered more certain. (Ac- 
cepted June 5, 1901.) 


13,639. A. G. Bloxam, London. (C. Mildé, Sons, and Co., 
Paris.) “An Improved Electromotor.” [6 Figs.) July 
30, 1900.—‘‘This invention relates to an electric motor for 
vehicles which may be termed a differential electric motor.” 
The motor has two armatures keyed on independent shafts, each 
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driving a wheel of the vehicle, ‘the magnetic fields of these 
armatures being symmetrical and in equilibrium.” The arma- 
ture shafte are preferably in line, and journalled at each end in 
a plu block I to both, whilst at the outer ends the 

are journalled in bearings supported by brackets. “ Rigid with 
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magnet core-hbara which carry the plummer-block common to 
both shafts. Each of the four bars carries two exciting coils (one 
on each side of the central plummer-block) and two pole-pieces. 
Four of the coils may be shunt-wound and four series-wound, 
“the coils of each kind being identical.” The arrangement of 
the coils on each side of the central block is such that a shunt 
coil has on each side of it a series coil. (Accepted Jwne 5, 1901.) 


10,065. W. R. Lake, London. (W. M. Scott, Philadel- 
phia, Pa., U.S.A.) Magnetic Cut-Out. [8 Figs.) May 31, 
1900.—In this magnetic cut-out switch a moveable bridge contact is 
actuated by a lever wan 3 a toggle joint so disposed as to make a 
sufficient means for applying great pressure Lo the contact surfaces, 
which are held together by means of the said toggle which ope- 
rates, when fully closed in such manner as to resist the action of 
a spring tending to separate the contacts. The carrier for the 
bridge contact rocks upon a sliding pivot, which is drawn backward 
when the circuit is to be opened in order that the lower end of 
the principal sections of the contact bridge shall be drawn away 











from the block that the sections may be cut out before arcking 
occurs ; the current being carried for a short time by an auxi- 
liary metal strip at the back of the bridge, and, finally, after the 
upper end of this strip has lefc the upper metal contact-block, by 
the carbon carrier and contacts between which the circuit is 
ultimately broken acd an arc produced. The toggle joint which 
acts when closed in opposition to the spring, affords a trigger- 
like device readily thrown out of counteraction by such a slight 
movement as can be brought about by the magnetic effort of 
excessive current flowing through the coil at the base of the 
switch. (Accepted June 5, 1901.) 


9211. H. H. Lake, London. (0.7. Hungerford, New York 
City, U.S.4.). Insulating Materials. [1 Fig.) May 3, 1901. 
_ ductor is insulated with a covering of ‘flexible non- 
striated insulating material,” which may be impregnated with an 
insulating wax-like substance. The flexible non-striated insulating 
material msy be felt, and is limited—perhaps to differentiate it 
from paper—toa substance “‘ available for making a textile fabric.” 
It is stated that the felt is preferably made directly upon the wire, 
but means for accomplishing this are not described. The im- 
pregnating substance is made from rosin, silica, and a non-drying 
oil, the silica (in powder) being about four-fifths by weight of the 
whole. (Accepted June 12, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


8877. M. Graham, Leeds. Hot-Coke Conveyors, 
(2 Figs.}] April 30, 1901.—Hot-coke conveyors, of the kind de- 
scribed in specifications Noe. 24,659 of 1899, and 11,979 of 1900, are, 
according to this invention, provided with detachable and renew- 
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able roller paths within the troughs for the chain, the troughs 
themselves being provided with a novel addition. The renewable 
roller paths are strips of metal attached by countersunk bolts. The 
improved trough has a hinged or other readily removable lid. 
(Accepted June 5, 1901.) 


13,804. E. Estcourt, London. Explosion Engines. 
(2 Figs.) August 1, 1900.—Asan improvement on the induc- 
tion valve of motors of the Daimler class, and with the object 
of allowing a considerable lift to be given to the valve without 
danger of its reaching and hammering the adjusting or stop 
nut and stripping the thread from off it, an additional or 





buffer spring is added so that it comes into play when the valve 
is partly opened. The return spring and buffer spring may be in 
one, and secured to the valve rod and valve seating, one part of 
the combined spring taking a bearing at one end on a flange 
or projection on an adjusting nut on the valve rod, and at the 
other end on the valve seating. (Accepted June 5, 1901.) 


$914. J. A. and E. W. T. Richmond, and Rich- 
mond and Co., Limited, London. Atmospheric Gas 
Burners. [4 Figs.] May 29, 1900.—Atmospheric gas burners, 
according to this invention, and specially intended for use wi 
water gas, have the air supply determined by the effective area 
of the air inlet as governed either by the position of a screw- 
in jet nozzle having a perforated plate or cup fixed behind the 
jet orifice, or by the position of the said plate or cup, which ma: 

be made to screw upon the jet nozzle, which in that case is fixed. 
A two-nozzle arrangement is described and illustrated, in which 
the regulation is accomplished by means of a milled head, spindle, 
and cog-wheel gear. The inventors state that: ‘‘Where the 
burner is employed in gas fires, we have found it to be advar- 


fire.” In reference to the perforated plate or cup which is fixed 
or screws on to the jet nozzle behind the jet orifice, it is stated 
that ‘‘This flange or shield serves the double purpose of regu- 
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lating the air supply, and preventing what is commonly known as 
firing back.” (Accepted June 5, 1901.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

18,468. F. A. Farwell, Dubugua, Iowa, U.S.A. 
Sand Mould Press. [6 Figs.) October 16, 1900.—In this press 
the platen is first drawn into a vertical position, and then is forced 
downwards. Starting from the position represented in Fig. 1, in 
which the flask is supposed to have placed upon the table, 
the movement of the lever in the direction of the arrow first 
carries the platen or presser into the vertical position (shown in 
Fig. 2) without appreciable effort, where it is directly over the 
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flask. This movement has brought the bars against their guide 
rolls, and the lever into position where the weight of the operator 
can be applied against a pulling force. Thereafter the further move- 
ment of the lever to the position shown in Fig. 3 carries the bars 
down their vertical guide slots, thereby moving the platen directly 
down upon the flask. Upon release of the lever, the counterbalance 
carries all parts back to the original position shown in Fig. 1. 
(Accepted June 5, 1901.) 


MINING, METALLURGY, AND METAL 
WORKING. 


8904. H. H. Lake, London. (W. E. Simonds, Canton, 
Ct., U.S.A.). aengenene Steel. April 30, 1901.—To pro- 
duce manganese steel which “‘has first an unprecedented tough- 
ness in all its varying degrees of hardnegs, and, second, an unpre- 
cedented certainty in the character of the product ;” according to 
this invention the ferro-manganese is kept melted under a:‘‘ cover 
of slag” for from 14 to 5 hours before being mixed with the iron 
or steel with which it is to be bined e it of manga- 
nese in the finished oo may be from 2 to 20 per cent., and of 
carbon (which should increase approximately in like ratio with 
the manganese) from .35 to .95 per cent. It is not stated in what 
way the ferro-manganese is changed by its long period of fluidity ; 
but the inventor says that “‘ This prolongation of the molten con- 
dition of the manganese before pal a insures a surprising tough- 
ness and tenacity in the product, and this toughness will be pre- 
sent in the product, though the percentage of manganese be so 
small as to give a product of a softness t can be machined. 
By increasing the manganese, a product can be had equalling, if 
not surpassing, in hardness steel or iron in any known condi- 
tion, and also ee if not eg see in toughness and 
tenacity steel or iron in any known condition, something never 
before attained in any cast metal whatsoever ; in wrought metal 
the only approximation thereto is believed to be the so-called 
Harveyleed plate. Theretofore, extreme hardness and extreme 
toughness seemed to be incompatible in the same plate, until 
Harvey combined the two by the use of nickel and face harden- 
ings. This improvement makes equal or better results attain- 
able by the simple process of casting, the molecular structure of 
the product being novel.” (Accepted June 5, 1901.) 


13,952. The D’Acciaio Foundry Company, Milan, 
Italy. Steel Manufacture. August 3, 1900.—In the pro- 
duction of steel from cast iron either by the original or improved 
Bessemer processes, it has hitherto been usual to introduce jets 
of air, either dry or moist, into the molten cast ison ; but in 
order to obtain a sufficiently hot bath and regular working, it has 
been necessary to operate either with large masses of metal, when 
such metal consists of silicious irons, or to have recourse to small 





th | converters, which latter method necessitates costly installations 


and requires the supervision of a very experienced operator. The 
object of this invention is to enable the manufacture of steel to 
be carried out in very small converters, and is upon the 
use, for the blast, of either pure oxygen or of air rendered richer 
in oxygen than ordinary air. A converter of any desired type 
may be used for the purpose of this inven'ion and by using an air 
blast enriched in oxygen good results are, it is stated, obtained 
with castings of from 50 to 100 kilogrammes when using cast iron 
poor in silicon with a surface blast. After the blast the treatment 








hese brackets,” and extending between them, are 


four electro- 





tageous to effect the regulation of the jet or jets from outside the 





of the metal is preceeded with in the ordinary manner. This 
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method, it isstated, is not only applicable to the production of 
small articles, but can also be employedin the manufacture of fine 
steels. (Accepted June 12, 1901.) 


RAILWAYS AND TRAMWAYS. 


$964. T. H. Parker, Wolverhampton. Tappet 
Gear. [4 Figs.) May 1, 1901.—This gear is specially intended 
for use in connection with a surface-contact system of electric 
traction, which is operated in succession by a projection or pro- 
jections upon the car or train. A chain carrying projecting 





rollers or teeth runs on two sprocket-wheels, or a sprocket-wheel 
and a roller geared to the switch to be operated. The number of 
links in the chain and the number of projecting rollers is not 
limited, but four and eight roller constructions are described and 
illustrated. (Accepted June 5, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 

7065. The Hon. C. A. Parsons, Newcastle-on-Tyne. 
Fiuid-Pressure Turbines. [5 Figs.) May 25, 1901.— 
According to this invention, there is provided for fluid-pressure 
turbines a method of fastening the blades, consisting in providing 


Fvg.7. Fug. 2 Fig.3. 
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annular undercut grooves to receive blocks or bases formed 
integral with the blades, and in securing the blocks in position by 
one or more separate locking blocks situated in recesses com- 
municating with the annular grooves. (Accepted May 29, 1901.) 


8926. Davey, Paxman, and Co., Limited, and T. S. 
King, Colchester, Essex. Valve Gear. (3 Figs.) April 
30, 1901,—In this release device for gears for working valves of 
the double-beat type, a catch link—adapted to operate the trip 
lever and having its time of disengagement controlled by a cam 
—has two surfaces connected by an inclined face, the former 








surface being adapted to give a constant overlap to the catch 
pieces or trip faces, and the latter being adapted to hold the catch 
out of gear at the minimum distance to give the necessary work- 
ing clearance, the inclined face in use coming against the catch 
link and serving to disengage it from the trip lever. (Accepted 
June 5, 1901.) 


7302. A.J. Boult, London. (J. Scholl, R. Longenecker, 
New York City, and C. L. Heisler, Erie, Pa., U.S.A.) Steam 
Road Rollers. (9 Figs.) April 9, 1901.—This invention pro- 
vides a modified form of road roller in which the boiler is 
laced towards one side of the frame, in order that the gearing 
by which power is transmitted from the engine to the shaft may 
be arranged within the side lines of the main frame, ‘ without 
destroying the symmetry of the machine.” A yoke supports the 
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front guide roller, and is pivotally connected to the main frame, 
an auxiliary yoke connected to the main yoke extending around 
and in front of the said roller. A supply tank at the rear end of 
the frame and detachably connected thereto, forms the engineer's 
platform. The rear roll is mounted on a supplementary frame, 
detachably connected tothe main frame. A number of other 
novelties in the construction of road rollers are described and 
illustrated. (Accepted June 5, 1901.) 


13,598. T. Clar’ Great Dover-street, Surrey. | be comparatively thin, and many of them may be set side by side 
Water-Feed Regulation. (2 Figs.) July 28, 1900.—In this | in an interleaved manner, as in making Renold’s chain. When 
specification are eight claims, the firat of which is broadly for: | wheels of the kind described are to be used 
“* Automatically regulating the supply of feed-water to a generator | be taken to shape the stampings in such manner that the teeth 

.” The pressure-controlled | are solid, having smooth faces. 


by the pressure of steam generat 
regulator described, and which is specially intended for use with 





generated in sufficient quantity at any time to raise the pressure 
toa dangerous point. (Accepted June 5, 1901.) 


TEXTILE MACHINERY. 


7318. S.A. Dudley, Taunton, Mass., U.S.A. Loom 
Shuttles. (3 Figs.) April 9,1901.—It is stated that when using 
filliog yarn spun on the bare spindle or on quills, as is usual with 
mule-spun yarn, the cop of filling yarn requires to be pape’ 
on the shuttle spindle the whole length of the cop, and that it is 
desirable to place the end of the cop close to the base of the 
spindle. It is also stated that with the usual construction of 
the head of the shuttle in which the spindle is secured, and with 
the usual flat spring by which the spindle is held in the required 
positions, the cop cannot be conveniently placed into the desired 
position without injuring and entangling the yarn near the end 
of the cop. According to this invention, and in order to con- 
struct the base of the a and the parts co-operating with it, 
that the cop may be placed against the base of the spindle, and 
the whole length of the spindle used to support the cop; the 
shuttle, which has the usual cavity for the reception of filling, 
has the upper part of its cavity extended toa point beyond the 
pivot of the spindle, so that the cop can be placed on the spindle 
against or close to the base. The base of the spindle is inserted 
into a vertical groove, and pivoted on a pin extending trans- 











versely through the shuttle body. The base has a downward- 
extending toe, which, when the spindle is in the normal operative 
position shown in Fig. 1, bears against the shoulder. The heel 
of the base is made by two intersecting planes to form a ‘“‘ practi- 
cally rectangular point.” The lower of the two planes connects 
by a curve with the toe, while the other plane extends from the 
point of the heel to the shoulder before mentioned. The coiled 
ze is placed in a cylindrical cavity, and the button, cr disc, 
provided with a post, bears on the coiled spring. When the 
spindle is in the raised position, shown in Fig. 2, the shoulder of 
the base of the spindle bears on the peripheral surface of the 
disc, which is forced by the coiled spring against the now vertical 
plane of the heel, ard holds the spindle firmly in the raised posi- 
tion. The cop may be placed on the spindle with one end against 
the base, as is indicated in broken lines. When the spindle is in 
the normal operative position, shown in broken lines, the coiled 
spring forces the disc against the heel, and exerts a pressure on 
the base above the pivoted pin, thereby holding the toe firmly 
against the shoulder, and the spindle in the operative position. 
(Accepted June 5, 1901.) 


MISCELLANEOUS. 


8963. T. H. Barker, Wolverhampton. Gear 
Wheels. [10 Figs.) May 1, 1901.—Teeth for gear wheels are 
made from stamped links, perbaps fastened to the wheel in the 
form of a chain by pins which pase through the links, and loosely 
through holes in a flange on the wheel. The link stampings may 














together, care must 


(Accepted June 5, 1901.) 





“flash generators,” comprises a flexible diaphragm or moving 
piston, acted upon by the steam pressure anda valve connected 





Germany.) Lining Bearings. [1 Fig.) August 30, 1900.— 


A. Reichwald, London. (fried. Krupp, Essen, 


to the diaphragm or piston, and serving to control the flow of | This invention relates to a method of and means for lining the 
water to the boiler pump, in order to prevent steam from being | holes in wheel hubs, 


ings, and the like, which are worn, or 
have been bored too wide by mistake. The means usually em- 
ployed, namely, that of inserting bushes, is stated to be often 
unsuitable, in consequence of a want of thickness in the walls of 
the hub, or because keyways have been made therein. It may 
also be impossible to reduce the hole by shrinking or by casting in 
a metal lining. According to this invention, the wall of the hole 














to be reduced in diameter is provided with a metal coating by 
galvanic means, the hole itself being advantageously used as a 
receptacle for the electrolytic liquid, so as to render any other 
container superfluous. The receptacle is formed by closing the 
hole at the bottom by means of a bottom piece that can be sub- 
sequently removed. For some purposes a clamping bottom piece, 
provided with means to allow outflow of Ghentoalyte when desired, 
is used. (Accepted June 5, 1901.) 


3866. A. W. Lawton, New York City, U.S.A. Puri- 
fying Common Salt. [1 Fig.] February 18, 1900.—Rock 
salt is purified by being fused and in part volatilised on the hearth 
of a furnace by gaseous fuel admitted on one side thereof, the 





products of combustion passing away on the other side, and carry 
ing with them pure chloride of sodium vapour, which becomes de- 
posited as granular salt on the inside of a cooling chamber, 
through which the products of combustion pass on their way to 
the final discharge outlet. (Accepted June 5, 1901.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
_Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand 





Paris METROPOLITAN Rartway.—The number of pas- 
sengers arried in the first five months of this year was 
19,985,378. The revenue acquired was 137,942/. 





_ Our Rarts Aproap.—It is satisfactory to observe that, 
in — of foreign competition, the present year appears 
likely to be a favourable period in the history of our 
export rail trade. If American competition is telling 
anywhere, its effects ought to be particularly marked in 
Canada and South America ; but we have done a larger 
business in rails in those quarters this year, although 
there has been a considerable falling off in our rail ship- 
ments to Mexico, in which American capitalists are 
largely interested. Our principal deliveries last month 
compared as follows with the corresponding movement in 
June, 1900, and June, 1899: 


June, 1901. | June, 1900. | June, 1899. 





Country. 

| 
| tons tons tons 
Russia i os - | 8812 53 5684 
Sweden and Norway oo] Dee 6341 7621 
apan.. xe e - 2,942 | 1775 97 
Chili .. * = ae 3,613 177 985 
Argentina. - ..| 8,762 3211 4466 
British South Africa Se 2,586 | 97 434 
British India me mr 3,240 | 3532 4536 
Australasia .. re nee 5,832 4042 } 6609 
Canada os oe --| 10,582 3336 | 1584 


Our rail shipments in all directions in June were 47,641 
tons, as compared with 25,827 tons in June, 1900, and 
33,729 tons in June, 1899. Notwithstanding, accordingly, 
a good many fluctuations and vicissitudes, the general 
result worked out last month was decidedly favourable. 
The aggregate exports of British rails in the first half of 
this year to the nine countries just named compared as 
follows with the corresponding movement in the corre- 
sponding periods of 1900 and 1899 respectively : 








Country. 1901. 1900. | 1899. 

tons | tons tons 

Russia ey _ as 9053 | 886 7,251 
Sweden and Norway ..| 80,387 15,251 49,461 
Japan. . oe ee es 3,903 10,154 | 1,507 
Chili .. . “o aa 9,170 765 | 1,661 
Argentina .. ad es 39,728 18,283 | 5,458 
British South Africa ne 26,663 18,985 | 11,925 
British India on -. $6,040 46,604 § 90,816 
Australasia .. a ink 32,583 29,699 | 22,911 
Canada mo cs ae 13,528 7,220 | 4,519 





The exports in all directions to June 30 this year were 
226 308 tons, as compared with 188,986 tons in the corre- 
sponding period of 1900, and 207,303 tons in the corre- 
agen | period of 1899. It would accordingly appear 
that political and financial influences—to say nothing of 
our commercial prestige—are still telling strongly in 
favour of British industrials. Good prices have also been 
obtained for the rails exported from the United King- 
dom this year, the value of the shipments to June 30 
having been 1,416,543/., as compared with 1,118, 442/. and 
990,173. in the corresponding periods of 1900 and 1899 





respectively. 
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DIE FORGING.—No. VI. 
By JoszrH Horner. 


THE case of flat ends or flanges attached to 
stems bears certain resemblances to that of the 
forked ends, discussed in the last article. It 
admits of more than one solution. The first idea 
is that these should be made of flat bar welded to 
their stems. This, however, is very much a 
question of proportion. Generally, this class of 
work would be done thus when hand sledges only 
are available, as on the anvil. But under the 
hammer the more frequent practice is to draw 
down a short length of stem from a lump which 
may, or may not, be as large across as the flat 
end, and weld that to the stem. Or a bar may be 
divided and opened out to form the flat end, with a 
short length of stem, and be welded to the main 
stem. The reason why it is better, as a rule, to 
adopt these methods than to weld the flat end on 
is partly because there is a better chance to finish 


end of the stem for subsequent butt welding, for 
which, of course, another heat is required. 

The triangular foot can be punched to finished 
shape at once out of plate, if the plate is heated, 
and if a hammer or press of sufficient power is 
available—in the manner described in a later 
section of this article in connection with other 
work ; and this when practicable is, of course, the 
quicker way. 

When a flat end is to be welded, with a short bit 
of stem and a scarfed joint to its main stem, the 
following methods are adopted: A piece of bar, 
either of square or oblong section, is taken. This 
may be of the same section as the sum total of the 
length and width of the flat end, or less. In the 
first case the bar will be set down or fullered 
under the hammer to form the short bit of 
stem, leaving as nearly as possible the thickness 
of the flat end. In the second case, it must be 
set down to a greater thickness by the amount 





necessary to give the proper cubical contents, to 











Fig. 126. Feg. 127. 
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have to be effected on these edges, and perhaps 
a little cutting off, and trimming in some parts ; 
after which edges and inner and outer faces will be 
finished in a stamp like Figs. 132 to 134. 

When a bar is of less cross-section than the 
flange to be made from it, as in Fig. 131, it is some- 
times fullered down on the cut-off face while held 
in a block (Fig. 135). The round fullering tool 
shown, such as is used for hammer work, may be 
employed for spreading the metal and reducing the 
thickness. Butif the hammer is sufficiently power- 
ful, the tup may be employed directly for the 
sp : an illustration, among the many of which 

orged work yields examples, of the various ways in 
which the same results may be accompli i 

Instead of cutting off lengths of bar first—a 
separate length for each flat end—a long piece of 
bar can be taken, and the swaging down done at 
one end; after which the length required for the 
forging can be severed with a hot sett, as already 
illustrated, or with the hot saw, if there is one 





Fig. 135. 
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the end neatly; and, to a slight extent, because 
a better weld can be secured—namely, a scarf 
instead of a butt. We will run through these 
methods. 

Frequent examples of flat ends occur in the feet 
of handrail pillars for common railings, or for 
gantries, and in connecting-rods to receive brasses 
of the marine pattern type. A broad foot, say, of 
triangular shape (Fig. 126), for a handrail pillar, 
would be best prepared by taking a wide bar or 
plate, and shearing out pieces as in Fig. 127, so 
avoiding waste of stuff. The corners are taken off 
also with the shears, work which may be generally 
done cold ; and then, after a number of pieces have 
been thus roughly prepared, they are heated, and 
the outlines finished in a die like Fig. 128, in 
which also, if desired, the holes can be eyo at 
the one heat, through a guide plate dowelled on top, 
or by means of punches fixed in a holder, wedged 
or otherwise attached to the tup. And while in 
the stamp a recess is fullered out, and the metal 





thrown up around it as in Fig. 129, to receive the 








allow of subsequent fullering out to the required 
length and width of the flatend. Thus Fig. 130 
shows the operation in the first case, and Fig. 131 
that in the second, in which the bar is of lesser 
area, and the thickness left correspondingly 
greater. While still in the tongs, the portion of 
the stem that is roughly drawn down is transferred 
to swages under the same hammer or an adjacent 
one, and reduced to the final dimensions. But the 
inner faces of the flanged ends are not yet level. 
In the example in Fig. 130 these could be corrected 
with a flatter on the anvil face; but it is better to 
put the flange into a stamp, shown in Figs. 132, 
133 and 134, in plan, transverse section, and side 
view respectively, with the flat end in place ; and in 
which—still at the same heat—the faces and edges 
can be finished at once, in one or two blows. e 
end in Fig. 131 must in any case be oa in a stamp, 
vertically, because the excess of thickness there has 
to be fullered or swaged down to the finished thick- 
ness of the flange ; and this will spread the edges 





unequally, so that some setting and correction will 





adjacent. The upsetting and scarfing of the end 
for welding to the stem is done subsequently on 
the anvil or under the hammer, and two heats are 
necessary—one to form the scarf, and another to 
make the weld. 

A flat end for a connecting-rod, having a flat 
web, is made in a similar manner, a lump being 
fullered down to the size of the flat web, and of a 
length sufficient to get a scarfed weld to the main 
body of the rod, just as is done with the forked 
end. Finish may be imparted in a stamp similar 
in type to Figs. 132 to 134, or alternatively in one 
like Figs. 136 and 137. As the flat end is liable to 
stick fast in the die, a loose piece, a, is fitted in 
the bottom of the die opening, so that if the end 
cannot be wriggled out readily, the stamp can be 
turned over, and the end driven out. Loose pieces 
are often used in this way; but they are better 
suited to the class of work with which we are at 
present dealing than with that which is done in 
very large quantities. To remove work that gets 
fast in dies, as that in Fig. 137 is liable to, the 
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die must be turned over on the anvil; and this 
is objectionable when it has to be done very 
frequently, and especially when the dies are heavy. 
Though suitable in many smithies where only a 
moderate quantity of repeat work is turned out, 
and where the first cost of dies is a consideration, 
it would not do in others where the contrary con- 
ditions exist. In these last the dies are not moved, 
and a trip or kicker lever is fitted by which a blow 
is dealt on the bottom of the forging, knocking it 
out. This arrangement will be illustrated when 
dealing with another class of work. 

Flat ends when made in iron are sometimes 
formed by dividing the bar in the manner pre- 
viously illustrated for broad-forked ends, and open- 
ing the ends out until they come into line at right 
angles with the web. This is a method which is 
adapted to those cases in which the proportion 
between the areas of the web and rod are not very 
dissimilar. It is a suitable plan to adopt when the 
hammer power is wanting for heavy swaging down ; 
and also it does often happen that a bar of large 
cross section is not in stock, while smaller bars 
are. When a flat end is formed by opening out, 
the rod or shank may still require some swaging 
Fi 


Fig.144, Fig. 145. 


Q )F4. 147. 


. 


out with the punch C, which is guided and con- | frequently rough-cast only, but in the best work 
trolled by the plate D. The die has clearance for |they must be tooled. The chains inevitably stretch 
the stamping to fall through, and the latter is pushed |in time, but their permanence of form is retained 
out below through the open ends. Three or four |for a reasonable period by the exercise of care in 
flanges are stamped thus at a single heat of the | the choice of good steel, and in the manner in which 
bar A. The groove or recess in the die B must | the pins-and links are tooled. It was once thought 
be wider and deeper than the bar used by about that nearly anything was good enough for pitch 
3 in., to allow freedom of movement of the chain; but it is now understood that this requires 
latter. |to be made as well, by the aid of templets and jigs, 
The punch shown is carried by a forked bar. | as any piece of engineers’ work. 
The reason for using this is that the work is done| The preparation of the links, which is the only 
under the steam hammer, and the die is laid loosely matter with which we are concerned here, is effected 
upon the anvil, instead of being fitted thereto with | in a die-block like Figs. 142 and 143, which is shown 
a dovetailed tongue and wedge. The punch, there- respectively in plan and longitudinal sections. A 
fore, cannot be fixed in the tup, but must be held bar A is taken of the same width and thickness as the 
loosely by the smith. This die is of cast iron, and links are intended to be, and made red hot, and 
cast iron will stand a lot of punching, frequently | then slipped along into the die., The die consists 
several hundreds of pieces, before the edges of two portions, the base B, which is pierced, and 
become worn and cracked badly. When the tapered downwards for the links to fall through, 
numbers of pieces wanted off run into thousands, and the top C, which is dowelled upon it, and 
steel facings must be used to serve as bolster plates, recessed underneath to allow of the passage of the 
or the dies should be made wholly of steel. This, bar endwise. B is either steel-faced as shown, or 


piece of work is therefore illustrative of a class|not, the cast-iron body then furnishing also the 
in which methods would vary with numbers wanted | face of the bolster; or the body may be cast in 





off, and tools available. The flanges shown were’ steel, or if the links are of small size, be made 









































Fig . 161. 
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done upon it, but in a lesser amount than as though 
stock of the full dimensions of the flat end were 
taken. 

When forgings are made in steel, it does not 
matter much by which method flat ends are pro- 
duced, the only question being settled by considera- 
tions of power at command, economy of working, 
and size of stock available. But in wrought iron, 
and especially when poorer qualities only are in 
stock, short fibre must be avoided in such cases ; as 
in the flat ends of connecting rods to which brasses 
are bolted, and where short fibre would be objec- 
tionable, and in others where stresses would tend 
to open out the metal, the fibre should run along 
the flat end instead of perpendicularly to it. 

A large volume of work is shaped by punching 
or stamping bodily from thw solid plate or bar, 
besides that of the holes previously illustrated, as 
when a number of pieces of no great thickness, or, 
say, from } in. to 1 in., are required all alike. 
They may then be punched bodily out of bar of 
that thickness. Fig. 126 illustrates a case in point, 
and the dimensions of such pieces are only limited 
practically by the power which is available behind 
the punch. The forgings thus made by stamping 
that may or may not have to undergo subsequent 
operations are innumerable. 

A common example of stamping is that of the 
gland-shaped flanges for wrought-iron pipe (Figs. 
138 and 139). Here a bar, A, is taken and heated 
and slid along the groove in the die B, and punched 





for steam pipes, made a few scores at a time, for 
which a cast-iron bottom die is suitable. 

When bosses, with or without holes, are wanted 
on flanges, they are readily stamped. It is not 
necessary to weld a boss on, for if a blank flange 
of sufficient thickness is punched out in the 
manner just shown, and is heated a second time, 
to a white heat, the boss and flange edges can be 
finished in that heat in the manner shown in Figs. 
140 and 141. At the same heat a hole can be 
punched as in Fig. 140. In this case a cylindrical 
steel bolster A is made separately from the cast 
die, the object of which is to facilitate the removal 
of the finished flange. The die, of course, has to 
be turned over, but this is quickly done with the 
circular tongs shown in a previous article. The 
removal of the forging may be quickened by dipping 
it in its die in the water bosh, which causes rapid 
shrinkage to occur, with loosening of the flange. 

When the plain flange forging is first stamped 
from plain bar in a first pair of dies, it must be 
smaller than the die in which it is to be finished, 
otherwise it could not be got into the latter. The 
act of punching the hole will enlarge it to fill up 
and take the exact shape of the bossing die. 

Among the commonest articles of this kind which 
are uired by engineers are the links for the 
pitch chains that are used for driving purposes, 
and for use on cranes for lifting, and also for con- 
veying purposes. The chains fit over the teeth of 
sprocket wheels, which for these purposes are 















































in mild steel. The steel punch D fits into C, and 
its movement is controlled thereby when struck by 
the hammer. It is handled loosely by a forked rod 
E, which allows a little freedom of movement to 
the punch, and is not liable to jar the hands. The 
bottom block, or die B, has a space left underneath 
for pushing out the punchings as fast as they fall 
through. It is not necessary to fix the block on 
the anvil of the hammer; but it would often be 
fitted thereto with a wedge, or set screws might 
be used, as is the practice with drop-hammer work. 
When such work is done in a press, the punch is 
not held loosely, but it is attached to the top ram. 
As there is no jarring action, there is no risk of 
the punch and die shifting relatively. 

The links are stamped out very rapidly, in from 
one to two blows each, several being obtained at a 
single heat. No subsequent tooling of edges is 
necessary, grinding by hand against an emery wheel 
sufficing, but the pin-holes have to be drilled in a jig. 

Many classes of work, both light and heavy, are 
thus produced by punching, which can be done in 
steel better than in fibrous iron. Several other 
examples of this kind will be given in later articles, 
suitable for repeat work in which fixed dies and 
punches will be used, and steel die plates ; those 
illustrated here being in cast iron. In the mean- 
time we will deal with another class of work in- 
volving bending, in shops where die forging is 
adopted to a moderate extent. 

any of the illustrations already given have 
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shown that a large quantity of work that is finished 
in dies has to be subjected to preliminary treatment. 
We will now note a few examples in which work 
that is formed in dies in the earlier stages has to 
receive subsequent treatment. This applies to parts 
that are bent out of a plane form, and many are so 
done. A few examples only of this class can be 
given in this article ; others will be dealt with later. 

Take the common shackle in Figs. 144 and 145. 
This is essentially two bossed ends connected by 
a round rod, and this comprises the bulk of the 
labour involved—the bending to the looped form 
is a secondary matter. These shackles are made in 
wrought iron, which explains the reason of the bend- 
ing done. In making the shackle in iron, a bar is 
taken of the full dimensions of the cross-section of 
the eye in Figs. 144 and 145, and the shank is drawn 
down by swaging methods, using spring swages. The 
eyes are finished in a stamp, and the holes are 
punched by methods already illustrated, leaving 
the forging at this stage as in Fig. 146. 

The shackle is bent to its curvature round a 
short: bar A (Figs. 147 and 148), for which another 
heat is required. This gives the curvature, and 
the parallel distance between ; but some amount of 
setting is required before the shackle cools down. 
This is effected by passing a rod B through the 
punched holes, and driving a wedge C between 
this rod and the one, A, in the loop. This strains 
the forging to the proper centres, and the distance 
between the bosses is corrected with the hammer, 
leaving the shackle true in all respects. 

But it is also practicable to make these, if 
sufficient power is available, by bending a bar of 
iron, having the central portion drawn down from 
the ends, as in Figs. 149 and 150, and then at 
another heat stamping it in dies, like Fig. 151, 
which are divided along the middle plane, that 
leave it like Fig. 152, and passing it through 
a stripping die, similar to Fig. 151 in plan, but 
pierced right through, and tapered downwards : 
which method would be more economical than that 
illustrated in the previous figures. 

The bridges of the mudhole doors for boilers (Figs. 
153 and 154) are made in quantity by a method 
which is here illustrated. It appears to be rather 
a roundabout method of forming a simple piece of 
work, but it is nevertheless quickly done. 

The bridge is made by the operation of drawing 
down from a bar of the same cross-section as the 
boss, the ends being drawn down and the boss 
fullered as nearly as possible to shape and dimen- 
sions under the hammer. Fig. 155 shows the 
bridge at this first stage, only that it will be more 
irregular and lumpy than it appears in the engrav- 
ing. The forging is then re-heated and driven into 
the die (Figs. 156 and 157), in which its sectional form 
is completed. At the same heat the centre hole is 
punched, the top plate A being dowelled on for the 
purpose of guiding the punch, when driven 
through the boss of the bridge ; the operation being 
similar to that illustrated in previous figures. 

The bridge-piece is now completed except the 
bending. This can be done bya block (Figs. 158 and 
159), which is fitted into the hole in the anvil. The 
end of the block is curved to the same radius as 
the horns of the bridge, and the pin a exactly fits 
the hole punched in the bridge. The bridge being 
therefore heated and slipped over the pin a by 
means of its hole, the two ends are turned down 
with the hammer, thus completing the work ; or 
the horns can be turned over simultaneously by a 
top block (Fig. 160), under the hammer, or the 
press ; or ifthe boss is made solid, and the hole 
left to be drilled after, the bridge can be stamped 
to shape from a very roughly drawn-down lump in 
a die, jointed along the middle plane a a, and 
cut out in plan just like the bridge appears in Fig, 
153, minus the hole. This would be the cheapest 
way of making such work, provided sufficiently 
large numbers were wanted. 

Large numbers of levers have to be set to some 
curve or angle. The question is then sometimes 
raised whether they shall be stamped in curved 

les, or made straight and set afterwards. If a 
lever has flat webs, it is better to bend it after- 
wards ; if a round rod, it is, asa rule, preferable to 
impart the curve in the same pair of dies in which 
the bosses are formed. Fig. 161 illustrates a case 
of the first kind, in which a pin passes through the 

oss to retain it in place, and to ensure the proper 
locations of the curved portions, the boss bein 
cottared down also. Fig. 162 shows the half-die 


for a curved pillaret, in which the shape is better | w. 


imparted in that manner. 
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SCHNEIDER-CANET QUICK - FIRING 
GUNS AND HOWITZERS FOR FIELD 
SERVICE. 

(Continued from page 75.) 

Field Howitzers.—The Schneider-Canet quick- 
firing field howitzers have the same general features 
as the 75-millimetre (2.952 in.) field gun already 
described. There are two principal types, one for 
greater power and one for greater mobility. 

The piece is of Schneider steel, of special quality, 
able to withstand the bursting in the bore of a 
shell charged with high explosives; a hydraulic 
recoil cylinder is provided between the piece and 
the trunnions; an independent compressed air 
recuperator insures the return of the howitzer 
under all angles; the weapon is trained laterally 
by the displacement of the trail on the axle ; the 
elevating mechanism can be thrown in and out of 
gear instantaneously, thus bringing the howitzer 
rapidly in the firing position from the loading posi- 
tion, and vice versd. It is fitted with an indepen- 
dent sighting-line and a rigid trail-spade, which can 
be turned up on the trail. The following are 
particulars : 


Fig. 17. 














Messrs. Schneider and Co. have also designed an 
apparatus for setting the fuses used with howitzer 
shells. The shells charged with Schneiderite high ex- 
plosive are armed with a Schneider-Canet detonator 
fitted with a percussion fuse. 


Weight of shellcomplete 16 kg. (35 Ib.) 21 kg. (46 Ib.) 
7 Schneiderite 
charge .. -. 2.200 kg. (4.849 Ib.) 2.650 kg. (5.840 Ib.) 


The cartridge cases are not in one with the pro- 
jectiles, they are closed with a brass cover easily 
removed for regulating the weight of the powder 
charge. The latter is of three different weights, 
the highest being equal to the two smallest to- 
gether. 

Figs. 13 to 16 on page 108, and Figs. 17 and 18 
subjoined, show the 105-millimetre and 120-milli- 
metre howitzers and sight. 

Siege Guns.—The Schneider-Canet quick-firing 
siege and position guns are built on the same prin- 
ciple as the field guns and field howitzers. 

The following are some general data concerning 
the one tried at Harfleur on March 13 last (see Figs. 
19 and 20 on page 109). 


Calibre 








er 120 mm. (4.724 in.) 
Total length in calibres 28 


- 
























































Calibre .. a -. 105mm. (4.143 in.) 120 mm.(4.724 in.) 
Total length in calibres 12 12 

» Weight, including 

breech-block .. -» 880kg. (837 Ib.) 495 kg. (1091 Ib.) 
Length of rifled bore .. 1.028 m. (40}in.) 1.189 m. (46}3 in.) 
Number of grooves . 32 32 
Depth os -. 8mm. (0315 in, .8 mm. (.0315 in.) 
Height of firing line .. 1 m, (893 in.) 1.060 m. (414 in.) 
Diameter of wheels .. 1.220 m. (4 ft.) 1.220 m. (4: ft. 
Distance between wheels 1.400 m. (4 ft. 7 in.) 1.400 m. (4 ft. 7 in.) 
Height of elevation ..- 5 deg. to +45 deg. -— 5deg. to + 45deg. 


Lateral training. . Through 4 deg. Through 4 deg. 
Preponderance of breech 
in batte: nt :. 85 kg. ( 187 Ib.) 90 kg. ( 198 Ib.) 
Weight of carriage with 
540 ,, (1190 ,,) 645 ,, (1422,, ) 


accessories .. as 
Total weight of gun and 

carriage in battery .. 
Weight of fore limber, 

empty .. “et au 
Wasaber of projectiles 
Weight of fore limber, 

loaded .. ts .. 800 kg. (1763 Ib ) 
Weight of projectile .. 16 kg. (35 lb.) 
Weight of maximum 

powder charge.. -. -470 kg. (1.0861b.) .600 kg. (1.322 Ib.) 
Muzzle velocity .. : 300 m. (984 ft. 300 m. (984 ft.) 
Maximum range .. . 6500 m. (7111 yds.)' 6650 m. (7275 yds.) 

The general construction of the howitzers and 
carriages is practically similar to that of the field 
guns. 

The ammunition of the Schneider-Canet field 
howitzer comprises shrapnel, high-explosive steel 
shell and cast-ironcommon shell. The shrapnel are 
practically of the same make as those for the field 


guns. 
Weight of shrapnel com- 
plete 


920 ,, (2027 ,,) 1140 ,, (2513 ,, ) 
420 kg. (926 Ib.) 435 kg. (959 Ib.) 
21 18 


885 kg. (1951 Ib.) 
21 kg. (46 Ib.) 


105 mm. Howitzer. 120 mm. Howitzer. 
16 kg. (35 Ib.) 21 kg. (46 Ib.) 


. 180 kg. (.897 Ib.) 225 kg. (.496 Ib.) 


charge 
-. -800 kg. (1.763 Ib.) .800 kg. (1.763 lb.) 


Weight of fuse :. 


umber of balls.. 





1! 6.400 kg. (14.1061b.) 7.400 kg. (16.810 Ib.) 


Weight of balls .. 













© 
CJ 
pera ce wa 
DSi 
Siuntine Device ror 105 ann 120-Mitumetre Howitzers. 

Total weight, including 

breech-block oc nee 450 kg. (3196 Ib.) 
Length of rifled bore ize 3.200 m. (126 in.) 
Number of grooves ... 30 

.8 mm, (.0315 in.) 


ept Pe aaa 
Height of firing-line 1,800 m. (5 ft. 11 in.) 
Diameter of wheels ... ee rede. ere | ee 
Distance between wheels ... 1.680 ,, ae 
Height of elevation... — 15 deg. to + 28 deg. 
Lateral training . f through 5 deg. 
Weight of carriage with 

i 1885 kg. (4155 Ib ) 


accessories... ... ... 
Total weight of gun and 
carriage in battery 3335 ,, (7351 ,, ) 
Weight of projectile oe Lo pa 
+» .powdercharge... 1.730,, (3.813,, ) 
Muzzle velocity... a 500 m. (1640 ft.) 
Vis viva at muzzle ... ... 268 t.-m. (890 foot-tons) 
Rangeundermaximumangle 9000 m. (9846 yards) 
The length of the gun, 28 calibres, allows the 
fulfilment of the ballistic conditions without ex- 
ceeding the maximum pressure of about 2000 kilo- 
grammes (12.7 tons per square inch). The charge 
is contained in a cartridge case separate from the 
projectile. The breech-block (Figs. 21 to 23, 
page 109) is on the Schneider-Canet type for quick- 
firing guns, and works in one action of the lever ; 
it is made with two-threaded parts and two inter- 
ruptions. 
hen considering an ordinary type of siege gun- 
carriage, held to the a ga by a recoil 
cylinder placed under the trail, it will be seen that 
the main causes which prevent rapid action are the 
following : (a) the withdrawal of the gunners on the 
firing of each round ; (b) the laying of the gun by 





the men at the trail, and not by gunner No. 1 ; (c) 
the time lost by the gunner in waiting for the gun 
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SCHNEIDER-CANET 120-MILLIMETRE (4.724-IN.) SIEGE GUN. 
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to be loaded before he can re-aim it. Further, the 
taking up of a different position is delayed by the 
fastening which holds the gun to a special plat- 
form, and by the tackle required to get the gun 
ready for shifting. 

All these impedients are removed with the 
Schneider-Canet siege gun-carriages. The hydro- 
pneumatic recoil cylinder is fitted between the gun 
and the carriage ; a trail spade which bears on a 
thick wood block insures immobility during firing, 
the men at the trail keepin their stations; the 
elevation and lateral training handwheels held by 
the gunner enable him to aim the gun unaided ; a 
special arrangement in the apparatus for taking 
the aim renders the sighting-line quite independent 
of the pointing mechanism, so that when once the 
aim is taken there are no variations, whatever be 
the alterations made in the rear sight. Without 
changing his place, the gunner effects the necessary 
corrections by acting on the training handwheel 
until a guide mark is brought opposite the right 
division ; he then fires the gun immediately without 
having to re-aim it. When the round is fired, a 
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level fitted on the support of the aiming apparatus 
shows him to what degree the gun has shifted, and 
he can make the needful correction before re- 
loading. The sight of the 120-millimetre siege gun 
is shown on Figs. 24 and 25, e 109. 

The gun can also be fod | very rapidly into 
a fresh position, it only being necessary to raise the 
trail and hook it on the fore limber. When it is 
deemed prudent, owing to the bad state of the 
roads, to remove the weight from over the axle, it 
suffices to unfasten the nut which holds the recu- 
perator-rod to the shoulder-coil, and to slide the 
gun by hand in the lower supports on the trail. 

The shrapnel, high explosive shell, and cast-iron 
common shell for the 120-millimetre (4.724 in.) 
quick-firing siege gun are in every way similar to 
those for the howitzer of same calibre. 

Experimental proving of artillery is a slow pro- 
cess, however complete the preparations may be. 
In order to decide upon the real value of a system 
of guns—the perfect working of breech, firing 
device, recoil and running-out apparatus, &c., being 
admitted as a matter of course beforehand—it 
would be necessary to ascertain how whole batteries 
of guns would behave under all the circumstances 
of actual warfare. This could be met partly by 
estimating all the difficulties that would be met 
with, and in endeavouring to overcome them by 
keeping up an effective firing. Such trials cannot 
be demanded of private firms. Besides this, the 
manner in which artillery should be used in war- 
time is determined by tactics which are different 
in every country, and this falls much more in the 
province of artillerists than in that of gun manufac- 
turers. All that can be reasonably demanded of 
the latter, when they put forward one of their types 
for acceptance by a Government, is that they should 
prove it possesses the qualities claimed for it. 

The Schneider-Canet system of artillery has given 
full evidence of its value in experimental firing 
tests carried out on the proving-grounds, as well as 
at official trials in various Continental and other 
foreign countries. Moreover, we cannot ignore the 
fact already referred to,that some of their guns, 
although of comparatively ancient type, have played 
a very prominent part in our South African War. 

For the trials at Harfleur—already referred to as 
having taken place on March 13—the guns were 
placed in a line from left to right, in the following 
order : 

120 millimetre (4.724 mi me 

120 = (4 724 ,, ) howitzer. 

D5 (4.133 ,, °” 

75 i (2.952 ,, ) gun. 
They were about 10 metres (33 ft.) apart from 
centre to centre. The firing platform of the 120- 
millimetre (4.724-in.) gun consisted of two wood 
sleepers placed under the wheels and joined in 
front by a block-holder. The trail shoe-plate 
rested on a beam 1 metre (39 in.) in length by 
.50 metres (19 in.) wide. Owing to the defective 
nature of the ground, a beam had also to be put 
under the trail of the howitzers and of the field 
gun, so as to divide the pressure over a larger 
surface, and prevent the too great penetration of 
the spade. The guns were served by two detach- 
ments of four men each (with two supplementary 
men for the 4.724-in. gun), who went from one gun to 
the other, the order followed for distance firing being 
that adopted for placing the guns, starting from 
the 4.724-in. siegegun. An artificer was appointed 
for setting the fuses. or facilitating the ranging, 
a table was placed on the left-hand side of the 
battery, on which the direction of the main targets 
was traced. A movable sighting piece served to de- 
termine for each round the direction of the splinters, 
while the actual range of the shots was obtained by 
intersection by means of a line fixed to points corre- 
sponding with the position of the shelters, as for 
certain rounds the actual range was not that an- 
nounced, owing to the oblicuity in the observation 
when the targets were noc at the height of the 
shelters. A telephone placed in the centre, in 
the rear of the guns, served to communicate with 
the observation stations. 

The weather was more or less overcast all day, 
nevertheless the bursting points could be seen with 
the naked eye, even those at a long distance. It 
was difficult, however, owing chiefly to the large 
number of targets, to distinguish the flags placed 
in the centre of each group of objectives. An east- 
north-east wind, blowing in gusts ata rate of 5 to 
10 metres (16 ft. to 32 ft.) interfered somewhat 
with the regulation of the firing in direction. 

(To be continued.) 





VICKERS’ GUN-MOUNTING WORKS 
AT BARROW-IN-FURNESS. 


Next week the Insitution of Mechanical Engi- 
neers will again visit Barrow-in-Furness, after a 
lapse of twenty-one years ; and while it would be an 
interesting subject of contemplation to review the 
great progress made during this period, alike in the 
methods of mining, metal refining, and rolling, and 
in the production of those magnificent ships for 
which the district is now famous, the temptation 
must be resisted. Those who were at Barrow in 
1880 and who are now privileged to return will 
find immense changes, and particularly in the ship- 
building works and the steel-rolling mills, which 
will naturally form the most attractive establish- 
ments open for the inspection of members; but at 
the same time many will, no doubt, descend to the 
coal and iron ore workings, which, in some cases, 
stretch away under the sea. It is seldom, indeed, 
that within such a short compass one can investi- 
gate the various processes embraced in the conver- 
sion of the raw material, which Nature supplies, into 
such perfect triumphs of mechanical science as 
the warships, guns and mountings, and propelling 
engines, which will be on view at the Naval 
Construction Works. The papers down for discus- 
sion are given in the programme reproduced in 
our notices of meetings on page 121. Several of 
the papers deal with the work and productions 
to be inspected by the members in the course 
of the week; but so far as we can gather, 
no details have been prepared regarding the gun- 
mounting department of Vickers, Sons, and 
Maxim, and as this section of the works has 
been laid out since we described and illustrated 
the establishment in our 62nd volume, the photo- 
graphs which we reproduce in this week’s issue 
will be of special interest to the members of the 
Institution, and at the same time form a suggestive 
study for all our readers. 

The Naval Construction Works, as we described 
them about four years ago, consisted of shipbuild- 
ing yard and marine engineering works. The 
total area embraced then was about 60 acres, but 
much of this was simply ‘‘reserved” for future 
extension, and probably only about one-half was 
really utilised. Now, however, the shipbuilding 
yard has been very considerably extended, and at 
the same time great improvements have been made 
in the general equipment, while in the engineering 
department new shops, which aggregate in area 
300,000 square feet, have been constructed, and 
780 new machine-tools have been installed, all the 
expansion having been since the Vickers Company 
took over the works in 1897. Again, the number 
of men employed at the present moment is 10,300, 
about 90 per cent. more than was the case at that 
time, while the amount paid weekly in wages is 
16,500/. The extension bea been largely in con- 
nection with the construction of gun mount- 
ings. The guns themselves, which range in calibre 
from the powerful 12-in. and 9.2-in. breech-loaders, 
and from the 7.5-in. quick-firer down to the 
notorious pom-pom and the ubiquitous Maxim, 
are made at the company’s works at Sheffield and 
Erith ; but the mountings and carriages, both for 
naval, coast defence, and field use, as well as projec- 
tiles, includingarmour-piercing shell, are constructed 
at this new department at Barrow. There is great 
advantage in this arrangement, for any type of 
warship can be built, engined, boilered, and armed 
at Barrow, leaving the works as a complete fight- 
ing unit. The fitting of the mountings, &c., can, 
under these conditions, progress simultaneously 
with the placing of the machinery on board, the 
result being not only a unity of purpose on the 
part of the various departments associated in the 
work, but a more rapid and accurate fitting of the 
various elements together. 

The gun-mounting department, which is under 
the control of the ordnance director, Lieutenant A. 
Trevor Dawson, with Mr. James McKechnie, en- 
gineering director, covers a very large floor space. 
Originally, the main engine-shop comprised three 
bays of about 45 ft. span and 520 ft. 6 in long. A 
new bay has been added for the erecting of naval 
gun mountings, but this latter is constructed for a 
length of nearly 1000 ft., with a span of 45 ft., 
while at the end of the marine engineering shop 
there have been constructed nine bays running 
at right angles to the main gun-mounting shop, so 
that there is for marine-engine and gun-mounting 
work one building 1000 ft. long, and for the 
greater part of its length about 275 ft. wide, This 





is exclusive of foundries, boiler and other depart- 
ments. The bays, running at right angles to the 
main shop, and numbered 2 to 10, havea length 
of 230 ft., and are of 35-ft. span. 


Tue Macuine DEPARTMENT. 


Seven of these bays—Nos. 2 to 8—are given over 
to the machine tools for the construction of the 
gun mountings, the average length being 200 ft., 
the span being 35 ft., so that the floor space of the 
machine department is 5450 square feet, equal to 
a continuous length of 1400 ft., with a 35-ft. span. 
Figs. 1 and 2 on page 112, and Figs. 3 and 4 on 
the two-page plate which we publish this week, 
illustrate this department, and it may be mentioned 
that each baythas a 5-ton electric crane, the heavier 
machine work being done in the erecting depart- 
ment, where the cranes range up to 60 tons capacity. 
This erecting shop of the gun-mounting depart- 
ment is most interesting, as there are to be seen 
in operation some of the most complete and most 
modern tools produced in this country or imported 
from the United States of America or Germany. 
The number of machines in operation is not far 
short of 400 in this department alone, and the tools 
range from the smallest sensitive drill weighing a few 
pounds up to the largest size of planing machines 
with capacity for work 30 ft. long by 10 ft. between 
the uprights, and a total deadweight of over 120 
tons. 

Reference may be made generally to some of the 
outstanding tools before dealing specially with those 
shown in our engraving. There is an immense cir- 
cular planing machine, having a table 30 ft. dia- 
meter, with a clear lift of the cross-slide 10 ft. 
above the level of the table. This machine has a 
separate motor drive, and is principally engaged 
on the 12-in. gun mountings (Fig. 1). Next comes a 
large planing machine with a 30-ft. stroke, which 
also has a separate motor drive. Twolarge circular 
planing machines are noteworthy, the table of each 
admitting work 18 ft. in diameter with a 7 ft. 6 in. 
rise of cross-slide. There are four compound 
planing machines, having strokes varying from 
16 ft. by 14 ft. to 10 ft. by 7 ft., and also planing 
machines of the ordinary type with strokes ranging 
from 12 ft. to 16 ft. between uprights. Several large 
horizontal boring machines are worth inspection— 
the main spindles being 5 in. in diameter—with 
a number of American planing machines of large 
capacity. There are several large radial drills, 
and a large 4-ft. nose boring machine. 

Fig. 1 on page 112 gives a view of the north end 
of the 1000-ft. bay utilised for erecting large naval 
mountings, and shows the 30-ft. circular planer, the 
overall dimensions of this machine clearly indica- 
ting that the 45-ft. span of the bay is none too 
wide. This machine is constantly employed on 
heavy work, a sample of which is shown on the 
table of the machine. The cross-slide has a clear 
elevation of 10 ft., and special reversing gear is fitted 
to enable segment work to be operated upon ex- 
peditiously—the forward and return movement of 
the table can be limited to any arc of a circle. 

Fig. 2, also on page 112, shows the south end of 
the 1000-ft. bay, where the large machine section 
is grouped. These tools we may indicate in 
the order of the movement of the hands of a 
watch. In the foreground of the engraving are 
two horizontal boring machines, with main spindles 
5 in. in diameter, and fitted with an 8 ft. by 
12 ft. vertical and horizontal traverse. There 
is also a special feed motion for milling in 
both directions, as well as gear for screwing and 
tapping. In the top corner there is located an 
18-ft. circular planer with a vertical traverse or 
cross-slide of 7 ft. 6 in. Two massive octagonal 
boring bars are fixed on the cross-slide, and a 
specially designed slide-rest is attached for conical 
work. This completes one side of the bay. On the 
opposite, or right, top corner of the engraving there 
is to be seen in position a heavy planing machine with 
a 30-ft. stroke, and a 10-ft. vertical and horizontal 
traverse. The machine is entirely self-contained, 
as no separate countershaft is required. The cross- 
slide has been arranged with gear for cross-planing 
as well as the ordinary compound slide-rest. The 
table of the machine is a solid casting weighing 
over 22 tons. An independent motor drive is 
arranged. The next machine is a duplicate of the 
18-ft. circular plane already mentioned. Three 
compound planes are next in order on the engrav- 
ing, the sizes varying from a 16 ft. by 12 ft. 
horizontal and vertical traverse to 10 ft. by 7 ft. 6 in. 
The general design of such tools is well known ta 
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most readers. Various large forgings and castings 
in the centre of the bay belong to the heavy 
ordnance work, and are being prepared for passing 
through the machines. 

Fig. 3 on the two-page plate is a view 
looking west through Nos. 2 and 3 bays of the 
machine deparment—running at right angles to 
No.1 bay. These accommodate the milling and screw 
section. Amongst the milling tools are to be seen 
a variety of designs, such-as heavy profile milling 
machines, and those adapted for circular work (the 
rack millers belong to the heavy tool section), and 
special smaller machines for nut and bolt head work. 
The screwing section includes all work done by the 
capstan and turret lathes. The collection of these 
tools is almost unique, and represents the latest 
productions of American and British makers. 
These machines are usually arranged to perform six 
or eight operations, which they do almost automati- 
cally. Inthe background of the engraving there 
is afforded a general view of the machine depart- 
ment included in four bays, each main line shaft- 
ing of which has a separate electric drive. 

Fig. 4, also on the two-page plate, is an eastward 
view through No. 7 bay of the machine depart- 
ment. Several large machines are to be seen in 
the foreground. Included in the number are two 
planing machines, each having a 16-ft. stroke ; the 
larger has a vertical and horizontal traverse of 
8 ft. by 7 ft., and the smaller 4 ft. in both direc- 
tions. One of two 7-ft. radial drills is also shown, 
and part of a 5-in. horizontal boring machine to 
the left. Mention of this tool has already been 
made in referring to Fig. 2. On the off side 
of this bay a double row of lathes is arranged. 
A 4-ft. opening is left midway up the bay as a 
passage to the other bays. The tools on the 
nearer side of this bay are of a miscellaneous de- 
scription suitable for the machining of garrison 
ordnance work. 


Tre Erectina SxHop. 


Deferring reference to the gallery, which is 
shown on Fig. 8, we turn now to the naval erecting 
shop, which is illustrated by Figs. 5 and 6 on the 
two-page plate, and by Fig. 7 on page 113. The 
two former views are in the long bay. In this shop 
the mountings for battleships and land fortresses are 
constructed for 12-in. and 9.2-in. guns. This shop, 
as we have said, is 1000 ft. long and 45 ft. in span, 
and there are four electric cranes running the entire 
length of the building, the height from floor level 
to the top of the rails being 30 ft.; the lifting capa- 
city of the cranes ranges from 15 tons to 60 tons. 
Included in this department also are two of the 
bays running at right angles (Nos. 9and 10), each 
of which has a floor space of 230 ft. long and a 35-ft. 
span, and is served with two electric cranes of 5 tons 
and 20 tons capacity. This department further 
extends 240 ft. into No. 12 bay, which has a span 
of 50 ft., and is fitted with three electrically-driven 
cranes of large lifting power. Thereis also 160 ft. 
of No. 13 bay included in this department. The 
total floor space for the erecting shop thus covers 
a large area, representing some 9000 square yards or 
a continuous bay 1700 ft. long with a 45-ft. span. In 
the smaller bays the 6-in. and 4.7-in. gun-mountings 
are erected, together with all small detail work. 

Fig. 5, already referred to, is a view of the erecting 
shop, taken from the gallery looking westward into 
the gun-slide section of the works. In the fore- 
ground there is shown the roller path for a 6-in. 
gun-mounting nearing completion, while further 
down the central bay several large-size gun-slides 
are in progress of erection, with rows of finished 
work packed ready for mounting in position. The 
bay under the gallery to the left of the picture is 
principally used for small fittings and bench work 
generally. The 20-ton electric crane is to be seen 
towards the far end of the bay, and a number of 
handy jib cranes are fitted on both sides of the shop. 
The general arrangement of the galleries may also 
be seen from this view, a number of the machines 

ing shown on the north side. 

ig. 6 ‘on our two-page engraving gives a 
general view of the full bay known as No.1. In 
the forefront there is illustrated a nose boring 
machine in which gun-cradle work is being done ; 
next to this machine is a profile milling tool 
suitable for a wide range of general work. A com- 
pound planing machine is seen in the rear, with its 
vertical column standing 18 ft. above the floor 
level, while in the centre of the engraving are 
several gun shields in various stages of completion, 
and beyond a variety of turntables are being con- 





structed. The central section of the marking-off 
table is located midway up the bay, but to this we 
will refer later. It will be noted that the western 
side of the building is plated with glass from the floor 
to the roof. 

Fig. 7 on page 113 is another view of the erect- 
ing section, and includes the central section of the 
examination department, to which we have casually 
referred. The arrangements of the examining 
tables are clearly indicated with the various 
details around. In the centre of the middle bay 
a large model gun is being fitted to the gun slides. 
To the left of the picture numerous details are 
shown in the various stages of completion. 


Hypraviic DEPARTMENT. 


The space allotted to the hydraulic department 
forms a gallery over bays Nos. 8 and 10, and also 
over bays Nos. 13 and 14, giving a total floor area 
of 2885 square yards, equivalent toa continuous bay 
740 ft. long with a 35-ft.span. In this department 
there are several sections—viz., machine, fitting, 
and testing. The machine section is situated on one 
side of galleries Nos. 8 and 10, and on the other 
side each gallery is arranged for benchwork. In 
all there are some eighty small tools, comprising 
lathes, radial drills, shapers, and milling machines, 
the line shafting on each gallery having a sepa- 
rately driven motor. 

A 3-ton cantilever electric crane is used for 
conveying all material from the ground floor to 
the galleries. There are, in addition, three electric 
hoists situated at various points on the galleries ; 
these hoists communicate with the ground floor, and 
they are principally used for the conveyance of 
castings of small bulk. The hydraulic test section 
of this department is placed on the ground level, 
the floor of which is concrete, with a fall to the 
central drain to carry off all surface and return 
water. ; 

Fig. 8 on page 116 gives a general view of the gal- 
lery floor, showing on the far side a double row of 
tools of moderate size, with a marking-off table in 
the foreground. Along the open side of this bay 
a row of double benches are arranged, while in the 
centre of the floor a series of shelves are placed to 
store detail work in progress. The line shafting 
is supported from the roof principals, which have 
been made stronger for this purpose. A similar 
arrangement of floor exists on the other gallery, the 
machines being of a heavier class. 


_ Garrison Mountinc DEPARTMENT. 

The next department. of note is the garrison 
mounting department situated behind the old 
marine-engine shop. The work executed here is 
purely erecting ; no machines are included in this 
section, and all work is received from the general 
machine shop ready for the structure. The floor 
space in this department constitutes two bays, each 
310 ft. long, with a 50-ft. span; these are known 
as bays Nos. 11 and 12; four large cranes, electri- 
cally driven, run the entire length of these bays. 
Fig. 9 on page 116 shows the general arrangement 
of this department. The larger bay is devoted to 
the actual erecting of the garrison mountings proper, 
and the side bay for general bench work and the 
marking-off section. In the main bay some of the 
principal parts are to be seen under construction, 
such as pedestals, roller paths, cradles and air 
cylinders. A narrow-gauge railway runs the entire 
length of this main bay, with communication to each 
of the machine bays which are adjacent to it. The 
crane appearing in the engraving carries a proof 
load of 45 tons. 


Jia DEPARTMENT. 


The jig department is to the erecting and machine 
departments what the pattern shop is to the mould- 
ing shop, and is situated in part of No. 14 bay ; the 
space occupied is 150 ft. by 24 ft. span, with a 5-ton 
overhead electric traveller. The flooring is of timber 
throughout, and there is a large store adjacent in 
No. 13 bay, where all the jigs are registered and 
numbered ready for use. 


EXAMINATION DEPARTMENT. 


The examination department has a central sec- 
tion and several branches throughout the other 
shops. In the central section all standard gauges 
are deposited; there is also a micrometer-room, 
fitted up suitably for the safe custudy of the various 
instruments required in the examination of finished 
work. Stores are conveniently situated in each de- 
dartment to suit the various requirements. Each 





separate department has a direct connection to the 
main railway line, and a network of narrow-gauge 
railways within each bay to facilitate the handling 
of material. All travelling cranes mentioned are 
electrically driven, in the three motions—thatis, in 
longitudinal traverse, cross traverse, and in the 
hoisting gear. 
Piatinc DEPARTMENT. 


The plating department takes up the site of the 
old boiler shop, and occupies three bays, 240 ft. 
long, two of which have a span of 50 ft., while the 
main bay is 60 ft. between walls. In this main bay 
the building-up of the 12-in. turntables is carried 
on, provision being made for the constructing of five 
of these tables, 30 ft. diameter, at the same time. 
Ample crane accommodation is provided, the heaviest 
of the three cranes being capable of lifting 100 tons. 
In No. 2 bay angle-smiths are located at one end, 
and the machines arranged at the other. The tools 
required for this department are of a heavy class, such 
as vertical rolls capable of handling plates 14in. thick. 
There is also a plate-straightening set of horizontal 
rolls operating on plates 1? in. thick. A large 
punching and shearing machine is arranged to punch 
and shear plates 1} in. thick ; also a small machine 
by the same makers for }-in. material, with an 
extra angle-bar chopper. All these machines are 
driven by independent motor drives. A number of 
radial drills are arranged to suit the particular 
work ; one is of the treble type, with a horizontal 
traverse of 34 ft. Several band-saws are at work, 
also a circular saw; emery wheels are supplied. 
There is also a large edge-planing machine, capable 
of operating on a plate of the largest dimensions ; 
this machine, of course, has an independent motor 
drive. All main-line shafting is motor-driven. No. 3 
bay of this department is devoted to the girder work 
of garrison mountings, and 9.2-in. and 6-in. gun 
mountings. Cranes of ample power traverse the 
total length of the bays. ere are two hydraulic 
stationary riveters and one portable riveter in this 
bay; the two former are capable of doing the 
largest class of marine boiler work, and the Tatter 
is extensively used for gun plating. A large heating 
furnace for plates is also set down in this bay, with 
the usual level blocks for operating on the plates. 


Fietp CARRIAGES, 


The field-carriage department is situated on the 
west boundary of the works, and is a building occu- 
pying an area of 4610 square yards; it is divided 
into five bays, and the height from floor level to roof 
principals is 18 ft. As this building is still under 
construction, the work of this department is at 
present carried on in the naval erecting depart- 
ment. 

Founprizs. 

The ironfoundry is an entirely new building, 
equipped with the most modern plant. It is illus- 
trated by Fig. 10 on page 113. The building itself is 
seated on a dwarf brick wall from 8 ft. to 10 ft. high; 
the structure of the upper wall is sheet steel and 
glass. The columns are massive H-girders plated and 
riveted together, making a strong support for the 
travelling cranes and roof. The building it 264 ft. 
in length, containing three bays, each 50-ft. span 
Two of these bays are each served with one 45-ton 
and one 25-ton crane, and in the remaining bay 
one crane of 265 tons lifting capacity is sufficient. 
Over the main moulding pits powerful hydraulic 
jib cranes are fitted, so that each section of the 
moulding shop has ample crane accommodation 
without the necessity of waiting on the main travel- 
ling cranes, which, as a rule, are always fully em- 
ployed. There is a cupola capacity for 25 tons 
per hour, the work of melting being divided amongst 
three cupolas ; the blast supply is from two Root’s 
blowers, each having a separate motor drive. 
There are in all ten drying stoves arranged on 
adjacent walls, each being by producer gas. 
The machines in operation in the workshop are 
drilling machines, peg | wheels, and fans, all elec- 

r 


trically driven, and the dressing department is con- 
veniently fitted throughout. 
The photograph from which our engraving 


(Fig. 10) is made was. taken from the central bay 
looking in an easterly direction. In the foreground 
are shown several of the moulding pits, one of 
which has a large cylinder liner being prepared 
for casting. Two of the three cupolas appear in 
the engraving. Some of the heavier castings for 

rison mounting are shown in various fs 

The steel foundry (Fig. 11 on page 120) is a self- 
contained building, consisting of three bays, two of 
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which are 40 ft. span and the remaining one is 30 ft., 
the total length of building being 190 ft., giving 
a total area of 1835 square yards of floor = The 
two principal 40-ft. bays are used for the general 
work of the steel foundry, and are supplied with 
ample electric crane power, ranging from 12-ton lift 
up to 25 tons. There is a 6-ton hydraulic jib crane 
fitted for the shell-moulding section. The smaller 
bay contains the cupola staging, a shell-mould- 
ing section, and a part for small castings, ladle 
lining, and drying, producer gas being used for 
the latter operation. Ample stove accommodation 
is arranged, there being three for general work, 
one for shell work, and two annealing furnaces : 
six in all, They are gas-fired from a Duff gas 
producer with a stand-by a There are, 
as shown to the extreme left of the engraving, 
two Tropenas converters (2-ton size), which are 
blown by duplicated sets of Root blowers, and are 
supplied with metal from two cupolas, which are 
arranged to use the same blast as the converters, 
or to be run by a Sturtevant high-pressure fan, the 
whole blast system being electrically driven. Mould- 
ing and lining materials are prepared by one mill 
grinding ganister, &c., with a second mill pugging 
moulding composition, and a third, of small size, 
grinding facing material. These are at work out- 
side the general building in a covered annexé. The 
machinery in use comprises three shell-moulding 
machines, two large and two small shell-core ma- 
chines, shell-point moulding machine, and two 
lathes for shell-core wrapping. The shell depart- 
ment is in the far corner of the engraving, where 
several of the shells may be distinguished. Be- 
tween the iron foundry and steel foundry there is 
a clear space of 160 ft., but a railway connects both, 
and each are tapped by the main line. 

_ The brass and bronze foundries (Fig. 12, on page 
120) are in one building, but separated by a walled 
partition, and so arranged that the same cranes 
serve both departments. The main wall of this 
building encloses an area of 2900 square yards, with 
an annexé 20 ft. wide, surrounding two sides of the 
main wall, The building is divided into two bays, 
one of which contains the crucible holes and floor 
space for light work. In the other bay there isa 15- 
ton and a 10-ton electric crane, which traverse the 
length of entire building. The air furnaces which 
are accommodated in the wing buildings tap into 
this bay, as also do the stoves. The stoves are five 
in number ; all gas-fired from the steel foundry 
producers. Melting is done in crucible holes. There 
are 12 holes in the bronze foundry, and 16 holes 
in the brass foundry, each set being served by a light 
hydraulic crane. There are also two air furnaces 
for dealing with larger quantities, each of 7 tons 
capacity, both being gas-fired from the steel foundry 
producers ; the regenerative method of working is 
applied. In addition to these 7-ton air furnaces, 
there is an air furnace suitable for a 20-ton cast, 
which is built in a wing of the iron foundry, as 
there is a larger range of floor space and crane 
power in that department. The dressing of castings 
is done in a part of the annexé of the building, and 
is fitted with a suitable hand-power crane, and the 
necessary vice benches ; there are here at work two 
double emery wheels, a band saw and a grindstone. 
A pug-mill supplies moulding material and there 
are four sand sieves, all of which are electrically 
driven. Our engraving (Fig. 12) shows in the fore- 
ground the brass foundry in full working condition, 
and the usual fittings common to this department 
The bronze foundry is situated at the far end of this 
building, and is separated from the brass section by 
a brick and corrugated iron partition. 


Power Station. 

The gun-mounting department is supplied with 
power from the engine works electric power house, 
direct ourrent being distributed at 2U0 volts 
pressure on the ordinary ‘‘lead” and ‘‘ return” 
system. As a general rule, the machines in each 
bay are driven from a line shaft which is either 
belt or chain driven by one motor, the few excep- 
tions being either large machines or those which, 
when placed conveniently for their work, were 
situated inconveniently for being driven from the 
nearest line shaft. The overhead travelling cranes 
are throughout of the three-motor pattern, and are 
for eight different sizes, ranging from 3 to 60 tons. 
In the steel foundry the converter blowers are 
direct geared to electric motors, and in the iron 
and brass and bronze foundries the saws, grinders, 
&c., are driven from line shaft belt by motors, the 
cupola blowers in the iron foundry being worked in 


the same way, as are also all the pan mills, crushing 
machinery, &c. 

In the power station there are five Lancashire 
boilers, 30 ft. by 8 ft. These were chosen in pre- 
ference to water-tube boilers on account of the 
Barrow water being considered unsuitable for the 
latter type. The steam pressure is 180 lb. The 
boilers are fitted with mechanical stokers, with 
automatic regulation dependent on the steam 
pressure; the flue gases are led through a fuel 
economiser, which raises the temperature of the 
boiler feed from about 130 deg. to 240 deg. Fahr. 
The main engines are three in number, each 
capable of developing 700 brake horse-power at 
300 revolutions per minute. From this to no load 
they are controlled within 3 per cent. by a governor | 
mounted on the crankshaft, which actuates a) 
throttle valve ; above this load they can still be run | 
by means of a by-pass valve admitting high-pres- | 
sure steam to the intermediate-pressure receiver 
up to 875 brake horse-power. The steam consump- 
tion in the latter case is 16.77 lb. per brake 
horse-power hour, and in the former 15.24 lb., 
with 254-in. vacuum. These engines are direct- 
coupled to shunt-wound 200-volt direct-current 
500-kilowatt open multipolar-type generators, 
which supply current direct to the switchboard 
*busbars, and from these to the different circuits, 
each generator and each circuit having its own 
panel. The main exhaust can be discharged either 
to atmosphere through an automatic valve, or 
through a grease separator into a jet condenser, the 
injection water being drawn from this and delivered 
into a cooling tower, from which it falls into a 
concrete reservoir ; the feed-pump suction can be 
taken direct from the injection water as it leaves 
the condenser, or from the reservoir itself. 








THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(Concluded from page 46.) 

On Friday the first paper read was entitled, ‘‘ A 
Filtration Plant at Albany,” by William O. Webber. 
We shall publish an abstract of this paper in an 
early issue. In the discussion, one critic claimed 
the efficiency was 60 per cent. below that of another 
type of pump, describing the method of the sewage 





cent. under such a flow, which we consider excellent for a 
first installation. ; . 

3. That the compressed air contains only from 30 to 20 
per cent. as much moisture as does the atmosphere. 

4. That the air is compressed at the temperature of the 
water. 

The results of these two tests, together with two 
others made by Professor McLeod on the same plant 
on August 13, 1896, in its _—. condition, are shown 
on the subjoined diagram. In the tests at Magog we 
recovered 81 horse-power, using an old Corliss engine 
without any changes in the valve gear as a motor ; this 
would represent a total efficiency of work recovered 
from the falling water of 51.2 percent. "When the com- 

ed air was pre-heated to 267 deg. Fahr. before being 
used in the engine, 111 horse-power was recovered, using 
115 lb. of coke a hour, which would equal about 
23 horse-power. The effici of work recovered from 
the falling water and the fuel burned would be therefore 
about 6le per cent. On the basis of Professor Riedler’s 
experiments, which require only about 425 cubic feet of 
air per brake horse-power per hour, when pre-heated to 
800 deg. Fahr. and used in a hot-air jacketed cylinder, 
the total efficiency secured would have been about 874 per 
cent. The second compressor on the Taylor principle is 
located on Coffee Creek, to the south of Ainsworth, 
British Columbia. The available head of water is 
107.5 ft. The down-flow pipe is 33 in. in diameter. The 
shaft is 32 square feet area and 210 ft. deep. The maxi- 
mum volume of water is 4200 cubic feet per minute, and 
would represent, at 71 per cent. efficiency, 587 horse- 
eve. This compressor is expected to utilise about 

100 cubic feet of free air per minnte, or 734 cubic feet of 
compressed air at 87 lb. pressure, and give an air motor 
output of 360 horse-power. It is possible, however, that 
this plant may not give as high percentages as this, as 
the water passages are of smaller areas than those at 


Magog. ‘ 

bree other plants are now under construction, one at 
Peterborough, Ontario; one ab Norwich, Conn. ; and one 
in the Cascade Range, State of Washington. The plant 
at Peterborongh, Ontario, for the Government of the 
Dominion of a, is to be used in connection with 
one of the locks on the Trent Valley Canal, the chief 
dimensions being as follows : 


14 ft. 
25 1b. 

18 in. 
sha’ 


3° e 42 39 
Depth below tailrace 64 fo. 


The whole Dw is enclosed in the masonry wall of the 
lock, the usual rock chamber in the bottom of the shaft 
being built in concrete, and only a few feet below the 
water level of the lock. At Norwich, Conn., at what is 
known as the T Privilege on the Quinebaug river, 
the plant will give 1365 horse-power of air at a pressure 
of 85 lb. per square inch, 
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Tests or Hyprautic Arr Compressor at Macoa. 


pumps at Boston, which, under less favourable 
conditions, showed more efficiency. 


Hypravuiic Arr-Compressor Tests. 


As to ‘*The Hydraulic Air-Compressor Test*,” 
by the same author, the efficiency was highly com- 
mended. The results are given below : 


The tests show :— 

1, That the most economic rate of flow of water with 
this “gegen installation is about 4300 cubic feet per 
minu 

2. That this plant has shown an efficiency of 70.7 per 
| 





* The hydraulic air-compressors here referred to were 





on Taylor’s principle, which was described and illustrated 
in ENGINEERING, Vol. Ixv., page 562. 


Head of water =r 
Diameter of shaft ... we <3 is 
‘ ure pips 546 ee 
Depth of shaft ek et tear ees 08 
The air will be transmitted a distance of four miles, 
with a loss in transmission not exceeding 2 per cent., 
through 16-in. pipe, which will be laid with flanged joints 
and rubber gaskets. The plant, which is being con- 
structed in one of the canyons of the le of 
mountains in the State Washington, will give 200 
horse-power of air at a pressure of 85 Ib. per square inch. 


Head of water sve ieee coma — 45 ft. 
There is no shaft, as the apparatus is 
constructed against the vertical walls 
of the canyon 
Diameter of the compressor pipe fap 35» 
up-flow pipe ... we 4 £0, 95 in, 
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The capacity of the plant is based on 2000 miner’s 
inches of water, equal to 53.2 cubic feeb per second. The 
total height of this apparatus is about 260 ft. 


Both these papers of Mr. Webber were thoroughly 
illustrated by fine half-tone engravings, showing the 
plants, and were accompanied by a full description 
of them. 

THe BaRpweLL VoToMETER. 


The next paper was entitled the ‘‘ Bardwell Voto- 
meter,” presented by its author. As the name 
indicates, it is a machine for voting. The machine 
was well illustrated by diagrams, and its inter- 
locking, registering, and recording devices were 
thoroughly described. The author claimed for it 
the following : 

1, The votometer secures absolute secresy. The only 
trace left by the voter of his manipulations is the change 
of position of the register pointers, and this change is 
hidden by the votometer casing. 

2, Nodefective vote can be cast. 

3. No vote can be invalidated by the dishonesty or 
carelessness of the election officer. 

4, No illegal ballot can be cast. 

5. It gives the voter every opportunity to correct his 
mistakes. Indicators show him which registers have 
been actuated by him, and the mechanism permits him to 
cancel his own vote, but stops him from cancelling any 
vote not cast by him. 

6. The operation of the mechanism is sure. And so on. 


It was said there were two hundred and fifty of 
these machines in New York State. The claims 
made are certainly desirable matters to attain, but 
voting machines have not hitherto been well re- 
ceived in the United States. If someone will get 
up a ‘‘candidatometer” which will indicate the 
capability and honesty of the prospective candi- 
dates, then the millennium may be predicted at 
once. The crying need to-day in this country is 
for capable officials: for the average American is so 
‘busy, that he does not care for an office, and forgets 
the duty every citizen owes to his country, viz., 
to be willing to serve it even at a personal sacrifice ; 
and the result is that political positions fall largely 
into the hands of men who want office, and not into 
the hands of those who are competent to fill the 
office. Following this paper came : 


Batu Step BEaRineos. 


‘*Some Experiments on Ball Step Bearings,” by 
C.H. Benjamin. The apparatus used is illustrated 
in the adjoinsng column. 


The spindle A is held upright by the circular base K, 
which latter rests on the platform of a testing machine. 
On the spindle revolves the pulley B, driven by a belt 
from a Webber dynamometer u: to measure the power 
transmitted. This pulley has ball bearings above and 
below, precisely alike in character and size. Pressure is 
transmitted by the block G attached to the crosshead of the 
testing machine. The ring of balls to be tested runs be- 
tween the two hardened and ground plates C and D, and 
are kept in place by the loose retaining rings E and F. 
The central well I is used for oiling the spindle, the 
radial holes J, J remove surplus oil by centrifugal force, 
and the packing rings H, of vulcanised fibre, prevent 
the oil from getting into the ball bearings. The harden 
plates and the retaining rings could changed 
at pleasure, and any size or number of used. 
As the pressure of the bearing was increased, it was found 
that the balls exerted a considerable radial pressure on 
the outer retaining ring F. Under a load of 2000 lb. 
this pressure was sufficient to cut a groove in the 
retaining ring. When the ring was allowed to revolve 
freely with the balls, each ball would indent the ring, 
and when the ring was removed thirty-one distinct dents 
could be seen at regular intervals, une for each ball. 
Thinking that this might be due to springing of the 
plates under pressure, the next lot of plates was made 
slightly concave at angles of 10 minutes, 20 minutes, 
30 minutes, and 40 minutes, so as to bring the pressure of 
the rings directly above and below the ball circles. 
Tnstead of remedying the difficulty, this made it worse, 
the outward pressure being greater than before. Ab the 
speed used (375 revolutions per minute), the centrifugal 
force was nob enough to account for the radial pressure, 
and the following was suggested as an explanation : 

_A pressure of lb. and upward on a bearing of this 
size (about thirty 3-in. balls) is probably sufficient to 

slightly distort the balls, and change each sphere into a 

Partial cylinder at the touching points. hile of this 
shape, it would tend to roll in a straight line or a tangent 
to the circle, thus against the outer retaini 
an - Acting on this tion, the plates were groun: 

ightly convex, as shown in the lower fi the first angle 
tried = 20 minutes ; 40 minutes and then 1 deg. were 
Hea with a decided improvement in the conditions: it 

ing possible with the last angle to increase the pressure 
1B to 3000 Ib. without excessive friction. An angle of 
1 deg. 30 minutes being tried, the radial pressure again 
pe tnigi It was supposed that the angle between the 
Plates, now 3 deg., was sufficient to cause the balls to be 
wedged out against the ring. The subsequent experi- 
— were made with plates having each an angle of 

deg., or 2 deg. between the plates. Circular tongs 
b © retaining rings and 
the radial pressure became excessive. It 


were made with i grasp 
determine when ing e 


ed| Fixed Limit, 








may be stated in general that under no circumstances was 
pa ge to load a bearing of the size mentioned over 

lb, without seriously impairing its efficiency and dura- 
bility. Now 30 4-in. balls should have (according to the 
results of experiments on direct Sg gg ge an ultimate 
combined strength of about 180,000 Ib., and a safe work- 
ing strength of about 36,000 lb. Abt one-twelfth of this 
working the in such a ing would lose all 
value as transmission elements. The retaining ring, when 
carried around by the balls, was always hable to rub 
against either top or bottom plate, and causeabrasion and 
heating. When the balls were retained in one circle, as 
shown, the continual travel in one path soon grooved 
the plates enough to injure them. One plate de- 
veloped radial cracks under the treatment, probably 
on account of the stretching of the outer circumference 
by the drawing effect of the balls. 

Under heavy pressures and long-continued wear a ball 
step bearing is a very uncertain quantity, unless so de- 
signed as to eliminate to the greatest extent possible the 
outward radial pressure of the balls. No pressure in 
any way meee ing the crushing strength of the balls 
can be tolerated. 


This paper was illustrated by half-tone engray- 
ings and diagrams. 

In the discussion, it was stated that the balls 
gradually increased the radius of their path. A 
6-in. plate was not sufficient for a ball jj, in. in 
diameter. With balls ,3; in. in diameter, a load of 
40 lb. per ball was sufficient to damage the plate. 

The next paper can only be presented by title. 
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It was called, ‘‘ A Determination of Flywheels to 
Keep the Angular Variation of an Engine within a 

’ and was submitted by J. I. Astrom, 
Helsingfors, Finland. This received some discus- 
sion, but at least one speaker quite failed to under- 
stand the great importance of the subject in con- 
nection with electric driving. 


Borne anp Factna Macuine. 


The Secretary then read a practical paper, entitled 
‘© A Special Form of Boring and Facing Machine,” 
by Walter S. Russel, of Detroit, whose ability to 
meet and overcome unexpected conditions is well 
known to his friends and the public in general. 
This paper is given in full : 


The first illustration accompanying this paper presents 
a tool got up by the writer to meet a special emer- 
gency. It is really a portable machine, simply resting 
upon the floor of the shop, with a slight excavation below 
for the driving-shaftand pulleys. The cylinder, shown in 
the diagram on the machine, and one of whose flanges has 
just been finished, is 13 ft. in diameter and 34 ft. high, 
and weighs 34 tons. The flange surface is 44 in. wide. 
The mill, with its four cutters, finished this surface, 
clearing away Zin. in depth, to insure a good surface, in 
sligh*ly over two hours. An internal flange about half- 
way down the cylinder is also faced by blocking up the 
casting, from the bedplate of the machine, instead of 
clamping it directly to the bedplate. The mill is 
made up of a — on which is mounted a re- 
volving plate holding four cutting-heads. The upper 
edge of the cylinder projects inward to form a 
flange; the lower edge projects inwards also to form 
seats for the brackets of the driving mechanism, 
and outwards to form a base to which castings to be 
finished are secured. The absolute necessity for an 
extra machine to do this class of work, due to the 
fact that our foundry had got ahead of the machine 
shop in the progress of manufacture of a lot of this 
large cylinder work, was the excuse for the concep- 








tion of this machine, when it became known that a 
mill which could do this work could not possibly be ob- 
tained within several months. The drawing for the 
machine was made, and given to the pattern-maker on 
November 16. On December 15, twenty-five working 
days after, the first casting was placed on the machine, 
and with only two cutters the first flange was finished in 
three hours. The complete machine weighs 34,000 Ib. 
and costs 1300 dols. As said above, it is portable, and 
can be rolled into a corner or outside of a shop, if not 


used, 

At first glance, the range of work seems limited, but 
the cutting heads can removed and fastened to 
brackets properly fitted to the vertical cylinder of the 
machine, and the castings to be machined secured to 
the revolving plate, giving a possible 7 cag variety 
of work, gain, a bri holding the tool, sup- 
ported on legs and secu to the main frame at a 
moderate expense, will make a rough but very powerful 
tool for large work. 


Excursions. 


That afternoon the ladies visited the Layton Art 
Gallery ; and though the collection is not large, it 
had evidently been selected by experts whose judg- 
ment was excellent. Each picture was a fine repre- 
sentation of the artists’ pal and the gallery itself 
was an attractive building. Excursions were made 
in automobiles, and fortunately no one was in- 
jured in the trip. A visit was paid to the mecha- 
nical Swedish massage, and the gentlemen nobly 
volunteered to be subjects. The result was they 
took many positions of decidedly ‘‘ unstable equilli- 
brium,” to the delight of everyone but the victim. 


125 Horsr-Power Gas ENGINE. 


Tn the evening the final session was held. The first 
paper was ‘‘ Efficiency Tests of a 125 Horse-Power 
Gas Engine,” by ©. H. Robinson, Layfayette, 
Ind. The paper contained 42 octavo pages, and 
was elaborately illustrated, containing many indi- 
cator diagrams, tables, and half-tone engravings. 
A short extract may suffice. The engine may be 
described thus : 


The pistons have a diameter of 13 in. and a stroke of 
14in. The gas and air on their way to the engine pass 
through what is known as the mixing valve chamber, at 
the top and bottom of which are two horizontally-moving 
levers, with — swinging over graduated arcs. The 
upper lever, by turning a cylindrical valve within, changes 
the area of the port for admitting gas. The lower lever, 
by means of a similar device, changes the area of the air- 
admission ports. The uations on the arcs are such as 
to give the ratio of gas to air which has passed to the 
interior of the mixing valve. Without in any way affect- 
ing the above setting, a flyball governor is so connected 
to the mixing valves as to give them a motion in the 
direction of their length. his motion is utili in 
varying the area of the ports through which the mixture 
passes on its way to the cylinders. : 

It is thus seen that the s of the engine is 
controlled by throttling the mixture of gas and air 
without in any way affecting its quality, and that 
a working impulse is given every two-thirds of a 
revolution, whether the load is heavy or light. One of 
the cylinders of the engine is so arranged that it can 
be quickly and easily, converted into a single-acting, 
compressed air engine. By its use, momentum enough is 
secured to lightly compress a charge in one of the remain- 
ing cylinders, which, on ignition, augments the speed, co 
that the air cylinder may be thrown into its normal work- 
ing condition. The air is stored in steel cylinders under 
@, pressure of 160 lb, per square inch. 

The author had a device in which a tuning-fork 
showed the maximum speed variations due to a 


change of load. 
Batre Corton, 


‘* A Method of Preparing and Baling Cotton in 
Round Bales of Uniform Lap,” by John R. Fordyce, 
showed the many advantages of this method over 
the present practice. In general it may be said : 


It differs from that of Magnus Swenson, used by the 
American Cotton per ern in that the continuous layer 
of cotton, which, rolled tight, constitutes the round bale, 
is, in his method, of uniform thi and weight. 

The advantages of the round cotton bale lie in the 
economy of space, cost of baling, of insurance and of 
transportation. Furthermore, im the round-bale gin 
houses a part of the work heretofore done in the cotton 
mills is performed. The mill receiving asquare bale must 
oe it to pieces and make it over into layers. This is 

lone by the round-bale gin-house, which also in part 
cleans the cotton. The round bale a Ib. per cubic 
foot, as against 25 1b. for the square, is permits a gain 
of 43 per cent. in weight in round bale cargoes. The 
square bale is a firetrap, while the roundis fireproof. All 
the air is squeezed out of the one, but simply compressed 
in the former. 

Insurance rates on round bale cargoes are 33 per 
cent. less, and ocean _— 25 per cent. less, he 

i s are said to withhold cheaper freight rates on 
account of some of the Southern State 
sition to the cotton trust. Square 
— the making and the pressing, costing 1.50 dols, 

ply one process, the pressing, is required in round bales, 


‘ernments’ oppo- 
g requires two 
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costing 1 dol. No cotton ties or coverings are necessary, 
a saving both in the cost of the ties and their weight in 
transportation. When it is considered that of the 
10,000,000 bales of cotton grown in the South, 6,570,000 
are exported and 2,570,000 sent to Northern mills, the 
—— of the question of economical transportation 
is evident. 


Numerous illustrations and sections of the appa- 
ratus were shown, and the paper was of great 
interest. 


Protection OF [Ron STRUCTURES. 


‘““The Protection of Ferric Structures,” by M. P. 
Wood, gave an account of various pigments used 
for that purpose, supplemented by a chemical 
analysis. The author declared the preservation of 
such structures from corrosion had not kept pace 
with their construction. He discussed the use of 
boiled oil, and gave the resultsof inspections on many 
structures, notably the elevated railways of New 
York City. He spoke of ee paints ; and on 
page 50 of his paper proceeded to group all pig- 
ments into three classes, according to their affinity 
for linseed oil : 


1, Those that form chemical combinations called soaps, 
and are generally the most durable. They consist of 
lead, zinc, and iron bases, of which red lead combines 
with the oil to the greatest extent ; next, the pure car- 
bonate white lead made by the Dutch process, followed 
by zinc oxide and iron oxide, turkey umber, yellow ochre; 
also, finally, the chromates of lead, chrome green, and 
chrome yellow. ; 

2. Pigments of this class, being neutral, have no 
chemical affinity for the oil; they need large amounts of 
driers, either combined with and carried by the oil, or as 
free driers. They include all blacks, fee slates, 

vermilions, Prussian, Paris, inese blues, 
terra de Sienna, Vandyke brown, Paris green, verdigris, 
ultramarine, carmine, and madder lakes. The last seven 
are transparent colours,’ and are better adapted for var- 
nish mixtures and ge 

.3. Pigments of this act destructively to linseed 
oil. They have an acid base (mostly tin salt, hydro- 
chloride of tin and red wood dye), which form, with the 
albuminous and — matters in the oil, a jelly-like 
compound that does not work well under the brush nor 
1en sufficiently, and can be used in a varnish for 
glazing only. Among the most troublesome are the 
lower grades of carmines, der rose 
— &c., which contain more or less acidulous dyes, 
orming with linseed oil a soft paint, that dries on the 
ig only, and can be peeled off like the skin of a ripe 


The author di inti 
the mill or did not approve of painting parts at 


There was considerable discussion on this paper, 

















and some exception was taken to Mr. Wood’s 
statement about graphite. 


Incot Heatinc Furnace. 


The last paper was, ‘‘An Improved Type of 
Ingot Heating Furnace,” by F. H. Daniels. Prhis 
was 80 oe ager a > gd that we shall reprint it, 
- slightly abstracted. 

he author considered the form he advocated 
particularly suited to plants producing 100 to 200 
tons of steel per day. 


Fina PRoceepines. 


The remarks of the Secretary expressed the feel- 
ings of the Society. He said : 


The meeting has been a great success, socially and pro- 
fessionally. We have received every imaginable courtesy, 
both from the local members of the ‘Society and from 
the — and manofacturers of the city. We leave the 
city with a very friendly feeling towards it, 

The meeting closed with the following resolu- 
tions : 

The American Society of Mechanical Engineers, at the 
closing session of its forty-third meeting at Milwaukee, 
Wis., desires to put on record its sincere and re- 
cognition for the courtesies which the Society has enjoyed 
during its stay in Milwaukee. 

Resolved : That the Society records at their meeting 
the sense of obligation which is imposed upon them by 
the unremitting and wisely-directed efforts of the local 
committee of arrangements, in whose hands must neces- 
sarily fall the details of the programme of its meetings. 

Resolved: That the thanks of the American Society 
of Mechanical i are due and are hereby ex- 
pressed to those manufacturers and other i in- 
terests of the City of Milwaukee, to whose courtesy is 
due the privileges, which have been granted, of the 
enjoyable visits during the meeting. And they would 
express their sympathy to those who have com- 

led by the exigencies of the time to take a position in 
which their hearts were not enlisted, and hope that a 
speedy solution of all difficulties may soon be reached. 


This meeting was notable among other matters 
for the value of the papers presented, and we 
separated in the hope that the future meetings will 
show even’a more marked improvement in this 


respect. 


THE BARR, STROUD, AND BECKER ELEC- 
TRIC CLOCKS AT THE GLASGOW EXHI- 
BITION. 

Tue importance of the supply of accurate timepieces, 

both for public and private purposes, is so universal] 

admitted, that any solution of the problem cannot fail 
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to interest engineers. After trials of many systems, 
it has come to be recognised that electricity forms the 


most suitable distributing agent, the plan most usually 
adopted being to have a central clock or regulator 
operating at regular intervals by electrical impulses a 
system of clocks connected to it. These connected 
clocks contain no timekeeping mechanism, but move for- 
ward in steps (of, say, half-a-minute) for each impulse 
received from the regulating clock. A lon ence 
of electrical half-minute-step clocks, and of the defects 
to which they are subject, led Professor Becker, of 
Glasgow, to devise the mechanism contained in the 
clocks about to be described. With this experience 
has been coupled that of Messrs. Barr and Stroud in 
the design and manufacture of clockwork range and 
order transmitting and ba i apparatus in war- 
ships to the requirements of the Admiralty. The 
result has been the uction of a clock which is 
both simple and reliable, and so constructed as to stand, 
without harm, exposure both to weather and dust. 

Fig. 1 shows the general arrat t of the 
mechanism, which consists of an electro- et M 
which attracts an armature fixed on a rocking lever L. 
To the rocking lever is attached a driving paw! C 
engaging with a ratchet-wheel of 120 teeth. This 
wheel is fixed directly on the arbor of the minute- 
hand, from which an ordinary train of wheelwork 
conveys the motion to the arbor of the hour-hand, which 
is, as usual, concentric with the minute-hand arbor. 

Current may be supplied from batteries (secondary 
or primary), and the periodical ‘‘ making and break- 
ing ” of the current is done by means of a relay which 
is actuated by the ‘‘ making and breaking” of a 
current at the standard clock. At each ‘‘make” the 
electromagnet attracts the armature attached to the 
rocking lever and holds the lever in the ‘‘ back ” posi- 
meget i ee eee = the a is moved 
to the *‘ forward” position ravity or by a spring. 
At the moment of Tpreaking all e electric Blocks 
are in agreement with the standard clock; imme- 
diately afterwards they are half a minute ‘‘ fast.” 
The special features of the driving mechanism of the 
Barr, Stroud, and Becker clock are illustrated in 
Figs. 2, 3, and 4. The motion of the rocking lever 
L about its axis D is limited by the two stops A and 
B fixed to the framework of the clock ; C is the driving 
pawl held on a pin attached to the rocking lever, and to 
the lever is also fixed the ‘‘inertia stop” E. This 
stop has its lower face normal to'a line drawn through 
the axis D. A holding pawl F attached to the fixed 
pivot G completes the mechanism. 

Fig. 2 shows the lever in its extreme forward posi- 
tion resting against the stop A. Fig. 3 shows it in its 
extreme back position, while Fig. 4 shows the posi- 
tion of the mechanism at half forward stroke. It will 
be observed that so long'as the point of the inertia 
stop E is inside the circle bounding the outside of the 
teeth of the ratchet wheel, the rotation of the wheel 
in the forward direction (indicated by the arrow) is 
a by the inertia stop, while rotation in the 

ackward direction is always. prevented by the hold- 
ing pawl F. It is only during that ion of the 
stroke of the rocking lever in which the inertia sto 
E is clear of the circle bounding the.teeth of the wh 
that the wheel could be ‘moved ‘forward. This posi- 
tion is shown in Fig. 3. But it will be observed that 
in this position the inertia stop E covers the head of 
the holding pawl F, thereby locking it into the teeth 
of the wheel, and it is not released until the forward 
motion of the lever has again brought the inertia we 4 
within the circumference of the ratchet teeth. It wi 
be evident, therefore, that this arrangement forms a 
complete locking device, and prevents the hands 
being moved except by complete’ back and forward 
strokes of the rocking lever. By this means forces of 
rotation due to external influences, such as wind 
pressure on the hands, want of balance in the ——— 
parts, &c., are rendered harmless, In order to take ful 
advan of the increased power of the electromagnet 
as the air gap becomes lessened, the lever L is made 
to bend a spring S (Fig. 1), so that the stored 
by this means is available to start. the moving parts 
from their position of rest; and since the mechani 
has 28 or 29 seconds in which to: make its forward 
stroke, there is almost no chance of the forward motion 
being prevented. by heavy gusts of wind or sudden 
draughts striking the hands when these are unpro- 
tected by glass. 

The whole of the mechanism is carried on the 
front plate of the hat-shaped case N (Fig. 6). This 
plate is machined and screwed firmly to the case, 
all joints and holes are closed so as'to make it water 
and dust-tight. The setting of the minute hand is 
accomplished by means of the lever O, which is hinged 
through the back of the case N, and is attached to a 
corresponding lever inside the case; the inside lever 
carries a spring finger which e; with the rocking 
lever L. By pushing up the outer lever by means of a 
rod, and then letting it fall, the hand -is moved for- 


ward by s of half-a-minute ata time. The hour 


hand is attached to ita arbor in the ordinary way by 
means of a friction clutch. 
In those situations in which it is not necessary to 
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protect the dial by glass, the inner case is supported 
in the following manner (see Figs. 5 and 6): A three- 
arm casting P is bolted to the wall or other support 
on which the clock is to be fixed. At the base of 
each arm is fixed a stud (Q 1, Q 2, Q 3), and the clock 
case N is carried on these three studs by the lugs 
shown, the two upper lugs being bored and the lower 
one slotted. The dials of all clocks above 12 in. in 
diameter are made up of an inner disc slightly larger 
in diameter than the clock case to which it is attached, 
and an outer annular portion which is fixed to the 
three-armed casting. By this ‘arrangement it is pos- 
sible to remove the works bodily for cleaning or repair 
without disturbing the fixing of, or requiring to handle, 
the large dial. No tools are required to effect this 
removal, and a spare clock can at once be substituted 
for one requiring cleaning or repair. The clock case 
is prevented from moving outwards by the small 
trigger R, shown in Figs. 7 and 8, 

here it is desirable that the clock face should be 
covered with glass, the case is carried in the same 
manner as that described above, but inside a simple 
dish-shaped casting S (Fig. 8), another casting carryin; 
the glass and bevel ring is hinged to 8, and secur 
— — by a pin and padlock, as is plainly 
chown in Fig. 7. A hole is provided in the casting to 
allow of the admission of a rod for the purpose of adjust- 
ing the minute-hand in the manner before described. 

he clocks may be wired either in parallel or in 
series, and in either case the circuit may be so 
arranged that any clock in a circuit may be removed 
without affecting the indications of the remainder. 
The line wires are led through small junction-boxes 
placed beside each clock, and from these the wires to 
the clocks branch off. An arrangement has been 
patented by which the attendant at the station is 
informed if any clock (and, if so, which clock) has 
gone out of agreement with the standard clock. No 
extra line wire is required for this arrangement. 

Fourteen of the clocks described above are installed 

in the Glasgow Exhibition, being situated in the 
Machinery Hall, boiler-house, and Grand Avenue. 
Their working has been entirely satisfactory, although 
they are the first installed by the firm for public use, 
and were, moreover, constructed in great haste in 
order that they might be ready for the opening of the 
Exhibition. he substantial construction of these 
clocks should specially recommend them for use in fac- 
tories, as they contain no parts too small or delicate to 
be handled or repaired by a neat-handed mechanic, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 17, 

Tue United States Steel Corporation has failed to 
arrange terms as to non-union men in non-union mills 
with the Amalgamated Association, and in consequence 
a general strike of the steelworkers is on, which does 
not include 40 or more mills of the Republic Iron and 
Steel Company, an independent trust. The outcome 
at present writing is altogether problematical. The 
attitude of the workmen is regarded as exceedingly 
arbitrary. There is no question as to unionism where 
it exists, or wages, or hours of labour; but the work- 
men aim to indirectly force the employers in non- 
union mills to force the non-union men there to become 
members of the union. 

The latest movement of the United States Steel 
Corporation is to concentrate all its coal and coke 
interests under the management of the H. C. Frick 
Coke Company, which is in direct line with the policy 
of that combination. The principal plant is, of course, 
the Frick coke plant, comprising 40,000 acres of coal 
land and about 18,000 coke ovens in the Connells- 
ville coal region, producing 25,000 tons of coke per 
day. Besides these, two plants are included producing 
220,000 tons per year. The total coking coal acreage 
secured is 7700 acres. The new combination 
which has secured vast coal properties in a half dozen 
States will remain independent, but will be on friendl, 
terms with the great steel concern. It is said it will 
underwrite 60,000,000 dols.’ worth of trust securities, 
which will be exchanged for the stocks of six of the 
coal companies, viz., the Illinois Coal Company, the 
Hocking Valley Coal Company, the Monongahela Coal 
Company, the Pittsburgh Coal Company, the Fair- 
mount Coal Company, and the Pilot Top Com 
—the latter three controlling the output of the Duk 
of the coal produced in Western Pennsylvania and 
West Virginia. There are no very important develo 
ments in the steel markets. The suspension which 
began on Monday is the most serious complication 
which has arisen on the pathway of the steel combine. 
The workmen are able to keep the mills shut down 
indefinitely, and they want a month or two’s vacation 
anyhow. The demands for steel are of such an urgent 
nature that it seems impossible to permit any abstract 
question, no matter how unjust in its application, to 
a with the maximum production of steel at 
this time. 





Iraty AND SouTH America.—A line of steamers is about 
to be established bevween Genoa, Naples, and San Paulo. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—At last Thursday’s forenoon 
session of the pig-iron warrant market only a few thousand 
tons chan but the tone was strong, especially 
for Scotch iron. The cash price rose 7d. per ton. 
Cleveland made 3d. and hematite iron 9d. per ton. 
At the afternoon market, — was still slow, but 
Scotch was very firm at the forenoon level. The 
settlement prices were: Scotch, 533. 3d. per ton; 
Cleveland, 44s. 9d.; hematite iron, 57s. 74d. per 
.. A large amount of business was done on the 
pig-iron warrant market on Friday foren mostly 
confined to Cleveland warrants. Prices were firm. In 
the afternoon dealings were again mainly confined to 
Cleveland iron, but prices dropped 34d., to 44s. 94d. per 
ton. Scotch warrants were nominally 3d. lower than in 
the forenoon at 53s., and Cumberland hematite iron was 
quoted at 57s. 7d. per ton. The closing settlement prices 
were: 53s, 44d., 44s. 10d., and 57s. 8d. per ton. Business was 
at a standstill in the pig-iron market on Monday forenoon, 
but there was in a scarcity of warrants, and prices 
further advanced, Scotch rising 34d. and Cleveland 1d. 
per ton. The sales amounted to about 2000 tons. Busi- 
ness was again restricted in the afternoon, the turnover 
consisting of from 2500 to 3000 tons. Scotch was without 
further change, but Cleveland was 1d. per ton dearer than 
at the forenoon close, and hematite iron was called at 3d. 
per ton up at 55s. 74d. per ton. At the close of the market 
the settlement prices were: 533. 6d., 44s., 104d., and 57s. 74d. 
per ton. On Laver forenoon only some 1500 tons 
changed hands. Scotch continued very scarse, and there 
was a back of 54d. per ton uponit. The cash price was 
1d. per ton up from the Sry ow night, and Cleveland 
was ld. per ton down. t the afternoon session some 
7000 tons were dealt in, and prices were without further 
alteration. Of the quantity named about 3000 tons were 
Cleveland iron at 44s. 104d. to 44s. 9d. per ton. At the fore- 
noon meeting of the market to-day some 8000 tons of iron 
were dealt in, all month iron. Only some 1500 tons changed 
hands in the afternoon. Scotch closed 6d. per ton up on 
the day, without any business being done in the after- 
noon. The firmness of Scotch is said to be due to a 
“*bear” squeeze. The settlement 
44s, 9d., and 57s. 74d. per ton. The following are the 
rates for No. 1 makers’ iron: Clyde, 66s. per ton; Gart- 
sherrie, 66s. 6d. ; Langloan, 67s. ; Calder, 67s. 6d. ; Sum- 
merlee, 703. 6d.; Coltness, 72s. per ton—all the foregoing 
shipped on the Clyde; Glengarnock (shipped at Ar- 
drossan), 65s.; Shotts (shipped at Leith), 70s.; Carron 
(ship at Grangemouth), 67s. per ton. After the 
termination of the holidays, the Scotch pig-iron market 
opened with a very strong tone, and although only 
a small amount of business was done during the 
week, the price advanced ‘fully 1s. per ton on a scarcity 
of warrants and ‘‘bear” covering. feeling 
existed that the strike in America might benefit 
trade in this country, but from the later reports it seems 
as if an early settlement was expected. A large amount 
of business was done in Cleveland iron, especially on 
last Friday, when 20,000 tons were dealt in, the buying 
being supposed to be princi + Pe account of ‘bears ” 
and the selling by holders ing their profits. The 
number of furnaces in blast is 74 against 75 a week ago 
(there being one feeder in blast at Ardeer), and 73 at this 
time last year. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 59,110 tons yester- 
day afternoon, against 59,175 tons yesterday week, thus 

showing a decrease for the week amounting to 60 tons. 


Finished Iron and Steel.—Notwithstanding the occur- 
rence of the holidays, consumers have been buying iron 
somewhat freely. Opinions differ as to how a prolonged 
strike in America would affect trade in this country. 
While it might possibly cause a demand for manufactured 
iron and steel, producers of pig iron in the States, on the 
other hand, may be compelled to dump a large portion 
of their production on European markets. There has 

a considerable increase in the business done in Scotch 
hematite iron, the cab. pare being about 593. 6d. per 
ton delivered at the 1 steel works. In West Coast 
hematite iron there has been only a few transactions. 


Shipbuilding Contracts. — Messrs. Scott and Co., 
Greenock, have contracted to build and engine a steamer 
of between 300 ft. and 400 ft. in length, for the British 
India Steam Navigation Company.—For Messrs. Cox and 
King, London, a contract has been taken to build a steam 
ae of 550 tons, by Messrs. Ramage and Ferguson, 
the 


rices were: 533. 9d., 


mited, Leith. Messrs. Cox and King have prepared 
and specifications of the steamer.—The Ardros- 
san Shipbuilding Company, Limited, have secured an 
order to build a cargo steamer of 165 ft. in length. 
Shipowners and ights. — While shipowners are busily 
fans d contracts with shipbuilders for new boats, the 
reight market continues to show a drooping tendency at 
certain ports. The position of owners is distinctly weak, 
for not only is there too large a supply of tonnage, but 


brokers, owing to the congested leading turns, experience 4 


great difficulties in putting through business. Shipowners 
certainly view the output of new tonnage with some anxiety. 


The late Mr. John Henderson, Shipbw 
sincere regret that we announce the death of Mr. John Hen- 
—, shipbuilder, senior er of the firm of Messrs. 
D. W. Henderson and Co., of Meadowside Shipbuild- 
con, Tat, which was previously occupied by Messrs. Tod 

‘or. Mr. John Henderson was a son of the 
late Mr. David Henderson, one of the four well-known 
bro two of whom founded and ied on the 
Anchor . He was an apprentice of his father’s firm, 
and was one of the most genial and popular of men 
in business circles in Glasgow. He was associated with 
many of the societies connected with shipbuilding and 


ilder.—It is with | has been 





shipowning, such as the Institution of Naval Architects, 
the Institution of Engineers and —— in Scot- 
land, and the British Corporation of the Registry of 
Shipping, in which he had taken an active part since its 
inception. He was alsoa Fellow of the Royal Society 
of inburgh. Many years he took an active 
interest in the construction of a number of Bell- 
Coleman dry-air mechanical refrigerators, which his 
firm built for some of the Anchor Line steamers—such 
as the Bolivia—under the surveillance of Mr. J. J. 
Coleman, the inventor. Those were the first refri- 
gerators of the kind used in Atlantic meat- ing 
steamers, and they were highly popular; but they have 
since been improved upon by other refrigerators. In 
their man, Semaeee, they brought to Glasgow, Liver- 

1, and London an immense quantity of fresh meat. 

. Henderson, who was fifty-four years of age, re- 
cently took a trip to Norway, along with his wife and 
daughter, for the benefit of his health, but while there he 
was suddenly seized with illness, and he was brought home 
to Glasgow, so that he might have the best medical advice, 
but it was all to no purpose, and he died at his own re- 
sidence at Crowa Terrace, Dowanhill. He was buried in 
the Glasgow Necropolis yesterday. 

Messrs. Rankine and Blackmore's Engine Works.—One 
of the most important contracts ab present being carried 
out in Greenock is the enlargement of Messrs. Rankine 
and Blackmore’s engine works in Baker-street. The en- 
largement of this well-known establishment is providing 
employment for a large number of men. 


Glasgow and South-Western Railway Company’s Gas 
Works at Ayr.—The Glasgow and South-Western Rail- 
way Company are at present engaged in the erection of 
gas works at Faulkland Junction, near Ayr. Gas being 
so generally in the company’s trains now, more 
accommodation in this respect has been necessary. If 
we mistake not, the ‘‘G w and South-Western” was 
the first) company in Scotland to go in for the use of 
Pintsch’s system of illumination. 


Extension of Glasgow Railway Works.—The Glasgow 
and South-Western Railway Company intend, in the 
course of next month, to remove a portion of their wagon 
repairs work from Kilmarn to the new worksho; 
which are nearing completion at Barassie. This will 
the initial step in a change, which, while it may ulti- 
mately be extensive, will only be very gradually carried 
into effect. It is satisfactory to learn that a new and 
commodious shop for the erection of locomotives is to be 
built on a part of the site at present occupied by the 
wagon-repairing department at Kilmarnock. Although 
a number of men employed in the wagon department 
will be transferred to Barassie, there is every prospect 
that the numbers will be increased in other departments, 
especially after the new locomotive shops are ready, so 
that the general prosperity of the town is not likely 
to be interfered with by any immediate changes that are 
contemplated. 


Society of Chemical Industry.—In the chemical theatre 
at the university to-day, the annual meeting of the Society 
of Chemical Industry took place, when the president, Mr. 

Swan, F.R.S., delivered a most able discourse on the 
progress of electro-chemistry, extending over the whole of 
the past century, from the appearance of sodium in Davy’s 
reed. sg in the year 1805, down to the present year, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. Vickers, Sons, and Maxim, Limited.—On Wed- 
nesday afternoon an extraordinary general meeting of the 
company was held. It was agreed that the capital of 
the company should be increased to 4,800,000/. . the 
creation of 1,100,000 new ordinary shares of 1/. each. The 
sum capitalised is part of the undivided profits of the com- 
pany standing to the credit of reserve, and the new 
shares will be distributed as a bonus amongst the share- 
holders in ss tothe shares held by them. The 
whole of the resolutions authorising the issue of the new 
capital were moved by the chairman (Colonel Vickers) 
without comment, seconded by Mr. Albert Vickers, and 
carried unanimously. 


Davy Brothers, Limited.—The twenty-ninth annual 

general meeting of this firm was held on Tuesday, Alder- 
man Gamble presiding. In moving the adoption of the 
report the chairman congratulated the shareholders on 
the very much improved character of the company’s 
prospects, as evidenced by the large increase during the 
past year in the net profits, and the large amount of good 
work in hand. This result he ascribed to the policy of pro- 
viding modern machine tools and + and the improved 
character of the mai ent. The report was adopted, 
and a dividend declared of 7s. 6d. per share for the year. 
Mr. Robert Eddison was re-elected a director of the com- 
pany. 
Sheffield Corporation as Car-Builders.—Four single- 
eck cars have now been built by the Tramways oe. 
mittee of the Sheffield Corporation. So far the work has 
been much of an experiment, but the success achieved 
en so pronounced that there is little doubt that the 
Committee will launch out more extensively than ever. 
Two additional single-deck cars are also in a forward 
state, but the Committee will next undertake the build- 
ing of twelve double-deckers. They have decided to 
recommend the Council to get in more tools for the work- 
men. Hitherto timber has had to be taken to outside 
timber merchants to be sawn, and material has only been 
bought in small quantities. With these draw the 
cars have been built as cheaply as they could have been 
purch: in a fini state. The trucks and electrical 
machinery are obtained elsewhere. 
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Earle’s Shipbuilding Company.—In Hull much concern 
is being felt as to the fate of this shipbuilding yard, 
which will shortly be pub up for public auction. The 
hope has, it is stated, all along been that Earle’s ship- 
building yard would be maintained as an industrial insti- 
tution for Hull; for there is no site on the estuary equal 
to it for the building of vessels of almost any tonnage. 


Iron and Steel.—The reports furnished of the state of 
business in the railway material branches are more en- 
couraging. For some considerable time all the leading 
railway companies have been withholding orders use 
of the enormously increased cost of coal, and of working 
expenses gen x In these respects the companies have 
now obtained relief, and since the quarter turned they 
have been placing orders more freely than at any time 
within the last two years. The most marked improve- 
ment in the demand is in connection with the home rail- 
way companies, but some good lines have also come from 
abroad. Ine activity in the and Siemens 
steel branches has followed, and some of the steel makers 
have done so far this year a much larger business with 
manufacturers generally than they did during the same 
period last year. 


South Yorkshire Coal Trade.—With the. shipping 
season on, business has not improved to the extent anti- 
cipated. Trade for export is below the average owing 
to the lessened requirements of several foreign markets, 
and contracts lost owing to price. Values, however, 
remain steady at 9s. 6d. to 103. per ton. The slight im- 

rovement in the demand for house qualities continues, 

uyers presumably having become thoroughly convinced 
that the lowest summer prices have been reached, and 
there is nothing to be gained by further waiting. Best 
Silkstone make from 12s, to 13s. per ton; Barnsley house 
10s. 6d. to 11s. 6d. per ton. Supplies of engine fuel are less 
abundant, and as the demand is fairly maintained, values 
are firm, Nuts make from 7s. 6d. to 8s. 6d. per ton; 
screened slack from 53, per ton, and pit slack 2s. 6d. per 
ton. There is no change in the coke trade, 





ARGENTINE IMMIGRATION.—The number of immigrants 
into the Argentine Republic in June was 10,384. Of these 
immigrants, 5306 were from Italy, 1093 from Spain, and 
453 from France. England contributed only 77. 





A TrcunicaL CoMMITTEE ON ENGLISH LINES FOR THE 
INTERNATIONAL FirE Covuncry.—Count —— 
President of the International Fire Council, which held 
its Congress at Berlin last month, and who is now on 
a visit in London, was entertained by the chairman of the 
British Fire Prevention Committee at the Carlton Hotel, 
to meet the various chairmen of the sub-committees, and 
also the four vice-presidents of the National Fire Brigades 
Union. The International Council proposes forming a 
technical research committee on the Continent, with 
objects not unlike those of the British Fire Prevention 
Committee, and it was with the view of deciding on the 
preliminary arrangements that Count Kamarowsky made 
a careful inspection of the Committee’s Testing Station, 
and several public buildings in which fire preventive 
measures have beenapplied. Facilities were also accorded 
him to view the stations of the Metropolitan Fire Brigade 
and the London Salvage Corps. 





New Pumpixe MacHINERY FOR GAINSBOROUGH.—The 
new pumping machinery for dealing with the water from 
the recently completed boring is now well in hand, the 
contract oe been placed with Combe, Barbour, 
and Combe, of Belfast, in accordance with the recommen- 
dation of the consulting engineer, Mr. Percy Griffith, 
Assoc. M. Inst. C.E., F.C.S. It will be cemembered that 
> ag Bae council called in Mr. beam on 

. Inst. C.E., to report generally upon the tenders 
received, and that he full Bnav § the advice given by 
the council’s engineer in this respect. The amount of the 
tender was 61502. The engine, which will be made at 
Messrs. Combe, Barbour, and Combe’s works at Belfast, 
is to be a vertical compound inverted engine, havin; 
cylinders 24 in. and 40} in. in diameter res: ave an 
3 ft. stroke, operating force pumps fixed immediately 
below the engine bed. The borehole pump is to be a 
double-acting pump with barrels superim , that is, of 
the ‘‘ concertina” type, driven by steel rocking levers 
or bell cranks at the surface, I will be fixed at the 
lowest possible depth allowed by the borehole tubes, viz., 
300 ft. from the surface ; and as a test up to 30,000 gallons 
per hour has low the water only 100 ft. from the 
surface, it is probable that the increased depth will secure 
an ample reserve of water considerably in excess of the 
present requirements of the town. The pero are of an 
entirely new design, being an adaptation of Ashley’s patent 
multiple-valve system so successfully applied at the 

Brighton Water Works and elsewhere, and will be made 
by Messrs. Glenfield and Kennedy, of Kilmarnock. The 
capacity of the new senonaneny ie to be from 40,000 gallons 
to 60,000 gallons per hour, the intention being to run in 
the first instance only 12 hours a day, which period can 
extended as the demand for water increases.. The 
duty guaranteed by the contractors is 97,563 foot-pounds 
1n water lifted per of steam used in the engine, 
and Mr. Hunter in his report has estimated this to re 
Sent an annual cost for interest on capital outlay (includ- 
Ing cost of ee eet at 2000/.), sinking fund, 
and fuel of 16927. per million gallons of water (about 
one year’s cousumption) lifted 400 ft. This works out at 
phe per 1000 gallons, _A Green’s economiser is to 
tted to the existing boilers at the same time, and con- 
Sequently the above results (which—are-based-upon an 


wilt fet of only 8 Ib. of water pound of coal) 
. e i i 
actend Bad a , be considerably improved upon in 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change here, but inquiries were 
numerous. The tone of the market was very cheerful ; 
quotations all round had an upward tendency, and the 


outlook for the early future was regarded as fairly satis- | large 


factory and encouraging. At the same time, the amount 
of business actually transacted was nob on an extensive 
than were sellers. Makers, in fact, reported that they 
were well-off for work, and some of.them were by no 
means anxious to secure new contracts, believing omar 5 
waiting a little while, they were a to sell to more ad- 
vantage than they can at B yg o. 3 g.m.b. Cleve- 
land pig iron was firm at for prompt f.o.b. delivery, 
and that was the lowest price that either makers or mer- 
chants would quote. e lower qualities were advanced 
in price, but they were still relatively cheaper than No. 3. 
Foundry 4 was 43s. 3d.; grey f 42s, 9d.; mottled, 
423. 3d.; and white, 41s. 9d. East t hematite pig was 
firm at 56s. for early delivery of mixed Nos., and the 
supply was said to be hardly equal to the demand. Rubio 
ore was a little stronger, but not quotably changed, 
14s. 9d. ex-ship Tees being generally named. To-day 
there was practically no change in the market. Local 
hematite was very stiff, and some makers were inclined to 
ask higher rates; but prices could not be said to be 
quotably altered. Thestock of Cleveland pig iron in the 
public warrant stores continues to increase slowly, but 
this does not appear to affect the market. Shipments this 
—? promise to be better than was at one time antici- 
pated. 

Manufactured Iron and Steel.—The finished iron and 
steel trades are now iv a fairly healthy state, and it is 
generally. recognised that work is well assured: for the 
year. he increased activity in the shipbuilding in- 
dustry has done more than anything else to improve the 
— of the manufactured iron and steel trades. 

rices for all descriptions are very strong, but they 
can hardly be said to be quotably altered. Sellers 
are now less inclined than ever to grant conces- 
sions. Common iron bars are 6/. 5s.; best 
62. 15s. ; iron ship-plates, 6/. 12s. 6d. ; steel ship-plates, 
6l.; iron ship-angles, 5/. 17s. 6d.; steel ship-angles, 
52. 15s.; steel boiler-plates, 7/7. 10s.; steel hoops, 72. ; 
iron sheets, 8/.; and steel sheets, 8/. 10s.—all less the 
ee per cent. discount f.o.t. Heavy steel rai 
keep at about 5/. 103. net at works, and cast-iron railway 
chairs are still put at 37. 10e. net at works. 


Consett Iron Company’s Dividend.—The directors of 
the Consetp Iron Company, Limited, have resolved to 
recommend to the ordinary general meeting on August 3 
next, the payment of a dividend of 60a. per share on ordi- 
nary shares and 4s. per share on the8 per cent. preference 
shares. A dividend of 6s. 6d. per share will also be re- 
commended to the meeting of the Consett Spanish Ore 
Company, Limited, to be held the same day. 


Cleveland Miners’ Wages.—A week or two ago the 
Cleveland mineowners asked the Cleveland miners to 
submit to a reduction in wages for the ensuing quarter 
of 6,2 per cent. On Monday a meeting of the Mine- 
owners’ Association was held, Sir David Dale, Bart., 
presiding. A deputation from the miners attended. 
After a lengthy discussion, it was agreed that a settle- 
ment be effected for the ensuing quarter at a reduction 
of 49 per cent. 








Victorian GoLtp.—The = of gold in Victoria (Aus- 
tralia) in the first half of this year was 357,796 oz. June 
figured in this total for 67,790 oz, 


Betaian Biast Furnaces.—The number of furnaces in 





blast in Belgium at the commencement of June was 19,}' 7 


while 22 furnaces were out of blast at the same date. The 
total of 19, representing the furnaces in blast in Belgium 
at the commencement of June, was made up as follows: 
Charleroi group, 3; Liége group, 12; Luxembourg 4; 
total 19. The output of pig in ium in May was 
67,435 tons, as compared with 99,820 tons in May, 
1900. The aggregate output for the first five mon 

of this year was 340,395 tons, as com with 489,020 
tons in the corresponding period of 1900. 





New Ca.repontan Goops Locomorive.—For some 
years past the directors of the Caledonian Railway have 
aimed at economy in transport by the use of powerful 
locomotives, both for express working and for goods 
traffic. A few years ago Mr. McIntosh, the locomotive 
superintendent, designed the well-known ‘‘ Dunalastair” 
ex engines, the chief features of which have been 
since adopted by most other railway companies ; while 
lately he introduced on the Caledonian very large e 
wi to 50 tons. These have ved so useful 
and economical that the directors have a number on 
order ; and, in order that these may be in very 
long trains without the use of double-headers over the 
long stretches of 1 in 73, 1 in 75, 1 in 82, and such- 

es on the Caledonian main lines, Mr. McIntosh has 
put into running the first of a batch of locomotives by far 
the largest and most powerful in the two kingdoms, 
They will be known as the ‘‘600” class. The locomotive 
runs on eight wheels, all coupled, 4 ft. 6 in. in diameter. 


be ce cylinders are 21 in. in diameter, with a stroke of 


in., and are supplied with steam by a boiler having 
2500 sq. ft. of heating surface. The ler is somewhat 
small, and runs on 6 wheels, and has a capacity for 6 tons 
of coal and 3525 gallons of water. The engine and tender 
weigh 102 tons. —Times. 


Buyers, however, were again more in evidence} As 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam coal trade has shown rather a firm 
tone, there having been numerous inquiries for best and 
second-class qualities. The best descriptions have been 
making 18s. to 18s. 6d. per ton, while secondary qualities 
have brought 16s. 6d. to 17s. per ton. The house coal 
trade has exhibited some depression ; No. 3 Rhondda 
has been come however, 16s. per ton. Coke has 
shown little change ; foundry —— have been quoted 
at 183, to 19s., and furnace ditto at 16s. to 17s. per ton. 

regards iron ore, Rubio has been ing 16s. 6d. per 
ton, and Tafna 15s. to 15s, 6d. per ton. 

Keyham.—Keyham factory has received an order for a 
set o! ao engines for the line-of-battleshi 
Hood, on the terranean station, The Hood wi 
return to Devonport to have the engines fitted. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The directors of this company, at their meet- 
ing on Friday, decided to recommend the payment of a 
dividend at the rate of 10 per cent. per annnm for the 
past year, free of income-tax. 

Barry Dry Docks.—The certificate of the Board of 
Trade, authorising the utilisation of the foreshore by the 
Barry New Dry hsp any = in connection with the 
construction of two docks on Sully Moors, has arrived, 
and the works will, it is expected, be taken in hand in the 
course of a month. 


The Electric Light at Swansea—Mr. Cawthra, the ; 


Swansea electrical engineer, has prepared a report on the 
first quarter's worliog of Wha boncegh lighting echere. 
~ 


that the works have been supplyi current 
throughout the whole day and night, and ote since 
May 13, 29,300 units have supplied to customers. The 
number of customers now connected is 103, and up to the 
present time there has not been a single complaint. 


Coal for the Naval Mancuvres.—The Lords of the Ad- 
miralty have chartered 21 steamers on the Cardiff 
freight market, for taking coal from Cardiff, Barry, 
Penarth, and Newport, to the fleet during the manceuvres. 
The steamers take an average of about 1500 tons 
each, and the rate is 10s. 6d. per ton on the gross re- 
gistered 

Plymouth Sownd.—Staff-Commander Haslewood, with 
one assistant, was employed from March 24, 1900, in ex- 
amining the of the para fra the accommoda- 
tion of His Majesty’s ships above Saltash Bridge. This 


rails | work, some tidal observations in the vicinity of Devil’s 


Point, and the depths over the dee Vi 
were completed by May 3. Staff- mander Haslewood 
then proceeded to Portsmouth to sound out the Medmery 
Shoal and its vicinity in connection with the Belleisle ex- 
—— This work was done in H.M.S. Seahorse, Staff- 
mmander Keigwin, in command, giving every assist- 
ance in his power. On the completion of the Medmery 
examination, the survey of Dartmouth, begun in 1899, 
was resumed, and completed by July 14. The party then 
led to Portsmouth, wi examinations of the 
ountain Lake, the area dredged for new oe 
and the tidal sce | as well as section lines off the 
dockyard jetties and walls, occupied attention until 
November 3, when the staff took up their winter quarters. 
The examination of the sey gry at Cremyll by sweeping 
was completed on October 6, a depth of 30 ft. havin 
obtained. This, with the removal of the Vangu 
and rubble shoals, completes a great improvement at the 
entrance to the Hamoaze. 


Newport Harbour.—The members of the Newport 
Harbour Commission to the number of twenty-five, 
together with the officials and a number of specially 
invited guests, left Ne on Saturday for the annual 
yy Petey inspection ‘the port and harbour. Mr. 

derman Parnall, the chairman of the commission, was 

y of about sixty gentlemen, compris- 
member (Mr. Sheriff Lawrence), Sir 
. M. Jackson (representing the Alexandra ks 
directorate), Sir A, kworth, Bart, &c. The Ravens- 
wood, on board of which the party sailed, steamed slowly 
down the Usk. Messrs. Nettlefold’s new works on the 
eastern shore are rearing their walls, and afford evidence 
of the development of a great tract of building land. 
Further down, on the western shore, the works of the 
Tred Dry. are bei ed to completion ; 
and when the undertaking is some time in the 
summer of 1902, the new graving dock, with a length of 
over 700 ft., be able to take in a leviathan liner such 
as the Oceanic. Land pegged out for an extension and 
improvement of the Alexandra Docks was pointed out 
by Sir H. M, Jackson, and Mr. J. Macaulay, the general 
manager of the docks. 


supported by a 
ing’ the horsag 





Grain Exevators AT Burnos Ayres.—The Argentine 
Minister of Agriculture has issued a decree authorising 


Messrs. Bunge, Born, Weber, and Tricker to construct 
and work elevators and driers at Buenos Ayres. 
Land is granted for the construction of auxili 


railways and sidings for the service of the elevators, 
This concession is granted for 40 years, and the works are 


like | to be completed in 14 months. 


Tue Unrrep Starrs AnD Ocean Trapr.—The Atchi- 
son, Topeka, and Santa Fé Railroad Company is about to 
enter into a contract with the Hamburg-American Line 
for the establishment of a semi-monthly service between 
Sau Diego, Calif and the eg ad and other 
Asiatic points. The Southern Pacific Company 
proposes to increase the number of steamers employed in 
its trans-Pacific service. The Great Northern Rai 
Company of the United States is also building four large 
steamers, intended to trade with China and Japan, 
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VICKERS’ GUN-MOUNTING WORKS AT BARROW-IN-FURNESS. 
(For Description, see Page 110.) 


Fic. 11. Sreet Founpry. 


. 12. Brass anp Bronze Founpry. 
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NAVY BOILERS. 

Tn our article in a recent issue, commenting on 
the votes for the Navy Estimates, taken in the 
House of Commons on the 5th inst., we stated that 
we would deal with the question of boilers more 
fully in a subsequent number... This we now pro- 
ceed to do. In Mr. Arnold-Foster’s statement, 
made before the Committee of the House when 

ing Vote 8, reference was made to the work 
ing done by the Boiler Committee, and reasons 
were given by the Parliamentary Secretary why 
certain ships were still to have Belleville boilers, 
although it had been decided at one time they 


spite of all that has been said in dispraise of the 
Belleville boiler, and notwithstanding that it is not 
the best type of water-tube boiler that can be de- 

ve proof enough that it works well 
under certain favourable conditions. It is not un- 
reasonable to suppose that, with experience, those 
conditions can be secured in the Royal Navy ; and 
we, therefore, are of opinion that it would be un- 
wise at the present juncture to cause any consider- 
able delay in the completion of ships by changing 
the type of boiler to be fitted. 

We have on former occasions expressed opinions 
as to the possible or probable cause of lack of 
economy in Belleville boilers. Evaporation in a 
boiler per unit of heating surface depends chiefly on 
the rate at which heat is conducted from the furnace 
through the metal to the water. With equal rates 


surface, there is no great reason why the rate of 
conductivity should not be the same whether the 
water is inside or outside the tubes. That is, of 
course, supposing water to be in contact with the 
metal. Naturally, with higher pressures, such as 
are usual with water-tube boilers, the rate of con- 
ductivity will be less than with low pressures, 
unless the temperature of the furnace gases be 
raised in some way, such as by forced draught. 
But it is n that. water, and not steam, 


ecessary 
*87 | should be on one side of the heating surface, and this 
*89/is where water-tube boilers may fail if not 2 
on 


designed. This, again, is a matter that depe 


29 | circulation, a feature which is not only essential to 


the long life of a boiler, but to its efficiency as an 
economical steam generator. In cases where the con- 
sumption of feed water has been excessive beyond 
precedent with Belleville boilers, as it has been on 
service in the Royal Navy, it is probable that the loss 
has been largely due to leakage. These points bri 
to the front two essential elements in the successfu 
design of all water-tube boilers. The first is that ~ 
the e of water and steam through the tubes 
should be unimpeded ; while the second is that there 
should be as few joints as ible in the construc- 
tion of the boiler, and that these joints should be 
of such a character that, with reasonable care, they 
can be made thoroughly sound. 

We have lately received a pamphlet in which the 
interim report of the Boiler Committee is reprinted, 
together with certain newspaper articles and letters 
commenting on it. With the majority of these 
we have no occasion to deal; but there is a letter 
from Mr. Delaunay Belleville, addressed to the 
Secretary of the Admiralty, which merits our 
attention. It comprises an extremely able defence 
of what is undoubtedly an ingenious form of 
boiler ; and in criticising the Belleville type we 
must remember that it was a pioneer in this impor- 
tant field of marine engineering. Like most other 
inventions, the water-tube boiler has been improved 
in the direction of simplicity. The original Mr. 
Belleville produced a boiler which undoubtedly had 
defects. Attempts, more or less successful, have 
been made to overcome these defects by a series of 
ingenious contrivances ; but the primitive form has 
been adhered to in general outline with a faithful 
constancy that is more touching than practical. 
Other inventors, less hampered by preconceived 
notions, have taken shorter cuts to efficiency ; and 
the result has been that other water-tube boilers have 
been evolved which are admirable in their simplicity, 
effective in circulation, and have not the number of 
screw joints, doors, and covers (all ible causes 
of leakage) which distinguish the Belleville boiler. 

Mr. Delaunay Belleville, in his letter, naturall 
takes exception to the Admiralty Committee's 
report. He by no means allows that circulation is 
defective and uncertain because of the resistance 
offered by the great length of tube, the friction of 
the junction boxes, and the small holes of the 
nipples between the feed collector and the generator 
tubes ; all these being details of design which were 
brought forward as defects in the Committee's 
report. Mr. Belleville says that he could explain 
away all doubts as to efficiency of circulation by 
theoretical views, the result of reasoning and calcu- 
lation: He, however, prefers to lay stress on the fact 
that ‘‘the Belleville boiler is the oldest widespread 
water-tube boiler, and that innumerable specimens 
of this type have been on constant service on land 
and sea for a great many years with practical and 
satisfactory results.” 

No doubt this is true, but it is not sufficient to 
prove that the Belleville boiler is the best steam 
generator for ships of the Royal Navy. The boiler 
may have done well, both on land and sea, for a 
great many years, but the conditions under which 
it has been tried may have been. very different to 
those met with in service on ships of the Royal 
Navy. We would also ask, before accepting the 
statements as conclusive in regard to A effi- 
ciency, what was the percentage of renewals, as 
well as the conditions of working? It is often 
stated, and we believe it to be a fact, that in some 
navies ships are not subjected to the trying ordeal 
which they receive in the Royal Navy. Mr. Belleville 
also brings forward in proof of the sufficiency of the 
circulation of his boiler that the amount of water 
circulating in the elements is from six to ten times 

ter than the quantity evaporated. The proof 
is hardly complete. There may be an excessive 
quantity of water circulating, as an average, over a 
considerable period of time. _ But the circulation 





of coal consumption and equal areas of heating 








may, nevertheless, be intermittent, so that excess 
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during one period may be succeeded by a deficiency 
at another time. Moreover, there may be a very 
large quantity of water passing through one ele- 
ment, whilst another may be receiving far from its 
average share. Still, Mr. Belleville states that 
these “‘ direct experiments, as well as the practical 
results, are a plain confirmation of the certainty 
and regularity of circulation in the cycle formed by 
the feed collector, the generator elements, the 
upper collector, and the external downcast pipes of 
the Belleville boiler.” The experiments may be 
confirmation as stated, but certainly the details 
put forward are hardly sufficient to establish this 


roof, 

. The letter next goes on to speak of the objection 
to the small holes in the nipples of each element. 
This constriction of the feed orifice, we have been 
told on former occasions, is to insure the equal 
distribution of water to the various elements. The 
Admiralty Committee expressed a fear that the small 
diameter of the hole might give rise to obstruction. 
In answer to this, Mr. Belleville thinks it sufficient 
to remark that, for boilers of the average power 
adopted on large ships, the diameter of the hole is 
over 40 millimetres (49 in.), which is much larger, 
he states, than the inside diameter of tubes in the 
boilers used in torpedo-boats and destroyers. 
Allowing this to be true, there is much more to be 
considered. The hole—that is, the bore—in the 
tube of an Express boiler is the same diameter 
throughout. In the Bellevile boiler there is a 
small hole leading to a water space of much larger 
sectional area. It is hardly necessary to remind 
Mr. Belleville that in his boiler, therefore, the feed 
is comparatively more restricted than in the Express 
boiler. In other words, in a large-tube boiler with 
a small orifice for the admission of feed-water there 
is, to a certain extent, what might be described as 
a back-water, which does not exist in the small-tube 
boiler. The introduction of non-return valves into 
the elements of the Belleville boiler is a practical 
comment on this point. 

The Committee criticised the need of an auto- 
matic feed apparatus, pointing out the complica- 
tion to which it leads. Mr. Belleville states that all 
water-tube boilers whatever must have a feed 
regulator ; it being almost practically impossible to 
obtain good results by handmethods. This view is not 
shared by some prominent English engineers who 
have studied the subject ; and in some cases, where 
great trouble and ingenuity has been devoted to 
the invention of a feed regulator—and that not 
without success—the device has been abandoned and 
recourse had to hand regulation. 

An interesting point is brought out in Mr. 
Belleville’s letter in regard to the excess of boiler 
yressure over working pressure at the engines. 

tis pointed out that the small quantity of water 
contained in water-tube boilers makes this excessive 
pressure very desirable, as it allows a regular pres- 
sure to be maintained at the engines, by means of 
a reducing valve, notwithstanding defective firing ; 
whilst it also enables a reserve of power to be kept 
up, so as to satisfy any sudden increase in the steam 
consumption of the engines. No doubt these 
claims are well founded, but it is thought by many 
engineers that the advantages are more than off-set 
by the disadvantages incidental to very high pres- 
sures. Our naval authorities have been reproached 
with the excess of pressure in the Belleville boilers 
of some of His Majesty’s ships ; and the compara- 
tive immunity from accident, which, so far as 
report goes, has marked the use of the Belleville 
boiler in France, has been ascribed to the more 
moderate treatment the boiler has there received. 
Mr. Belleville, however, tells us an important fact 
in connection with this matter. At the beginning, 
he says, the French engineers would not allow any 
excess of boiler pressure ; now, however, the most 
recently built French ships all have reducing valves, 
even when they are not provided with Belleville 
boilers. It would seem, therefore, that those who 
have been condemning our naval authorities, whilst 
comparing them with those of France, have not been 

uite up to date in regard to their information. 
British engineers, in adopting higher pressure in a 
boiler, have indeed been following a recognised 
French custom, and have not been striking outa 
new and vicious course of their own, as some have 
intimated. As a matter of fact, steam throttling is 
an extremely useful practice with those steam 
generators in which circulation is sluggish, as it 
checks water being lifted out of the boiler and 
carried to the engine. 

The Admiralty report stated that with Belleville 


tion is without foun 


boilers the water gauge does not indicate with cer- 
tainty the water level. Mr. Belleville states that 
if water gauges are kept in good order, the accusa- 
tion. The water gauges in 
Belleville boilers, he states, practically indicate 
with certainty the quantity of water contained in 
the boilers. If Mr. Belleville is right, and the 
Admiralty Committee are wrong, he is to be con- 
gratulated in having produced a boiler which is 
superior to many other types ; certainly in advance 
of some designs of shell boiler ; for we have known 
many instances in which it was very difficult to 
judge by the water gauge at what level the water 
was carried in the boilers. We would like to know, 
however, from Mr. Belleville whether this certainty 
of record is true of the Belleville boiler at all rates 
of evaporation. We have no doubt the indications 
of the water gauge-glass are thoroughly to be de- 

nded on so long as the boiler is worked easily. The 
later says the amount of water is indicated with 
certainty for every rate of combustion. That, of 
course, is not the same thing as every rate of 
evaporation. It will be remembered that the 
Admiralty Report refers to the necessity of blowing 
off water from the boilers in the case of sudden 
increase of speed. Mr. Belleville states that, as 
his boiler contains no stagnant water in its steam 
drum, it is less liable than any other type to 
priming due to increase of speed. The use of 
separators, he states, with automatic blow-off 
valves, is no more than an excellent precaution. 
He also says that if condenser tubes are leaking 
badly, and admitting a notable quantity of sea 
water, it is sufficient to raise the water level in the 
boilers to make the circulation of water in the 
elements more active. In this case, however, we 
learn that the steam from the boilers is more 
saturated ; by which, we take it, Mr. Belleville 
means there is more unevaporated water brought 
over with the steam. 

One of the chief causes for deterioration in the 
Belleville boiler is said to be the inferior nature of 
the attention the boilers get as compared to that 
bestowed upon them by French engineers. The 
Admiralty Tamubaten, in their report, speak of the 
constant loss of water through the nickel sleeve 
joints giving way. This trouble, we are told, is prac- 
tically unknown in France, ‘‘where proper care and 
management are observed.” It is true, Mr. Belle- 
ville adds, that trouble may arise through defective 
construction of cones, or by the employment of bad 
metal; which, we suppose, we are to accept as the 
characteristics of British engineering as compared 
to that of France. If that be the case, and if we 
must confess our inferiority to our neighbours in 
engineering practice, we must suit our appliances to 
the capacity of those who have to work them. It 
may be possible that the Belleville boiler is per- 
fectly safe and efficient in the hands of the French- 
man, but that it will be brought to grief when en- 
trusted to the less intelligent British engineer. We 
do not say that Mr. Belleville has brought forward 
facts which prove this contention ; for the working 
of the boilers of the Messagerie ships, to which he 
refers, is a very different thing to the management 
of those in His Majesty’s cruisers. 

Mr. Belleville next attacks the important subject 
of corrosion. He says: ‘*This question of corro- 
sion is not special to the Belleville boiler; it has 
been raised for long in all navies and for all types 
of boilers. Numerous cylindrical boilers have had 
their stack of tubes destroyed in a short time from 
this cause. Neither fire-tube boilers nor water- 
tube boilers are exempt from risk of corrosion.” 
This is quite true, but it is also true that few 
instances are on record of such rapid pitting or 
corrosion as that experienced in some of the Belle- 
ville boilers of the economiser type. Here again, 
however, we have the greater carelessness of the 
British engineer given as a reason for the result. 
‘ Theinstructionswe give as a rule,” says Mr. Belle- 
ville, *‘ for the preservation of tubes are extremely 
simple. All that is done is to frequently fill the 
boilers and keep them full of water when at rest, 
and use lime in the feed water in a sufficient pro- 
portion to keep the water alkaline. These instruc- 
tions have been made a rule in the French Navy 
for all types of water-tube boilers. In boilers of 
the economiser type a zinc slab must be placed in 
all economiser tubes.” ‘* Why,” asks Mr. Belle- 
ville, ‘“‘have not these exceedingly simple precau- 
tions been observed in all Admiralty ships since 
the first installation?’ Mr. Belleville may well ask 





why. this country, some years ago, we gave 
a great deal of attention to the subject of corro- 


sion of boilers when not in use, and it was 
then determined that two courses were open to the 
engineer. Either he might fill his boiler perfectly 
full in the manner rien ae by Mr. Belleville, or 
he might dry his boiler completely and thoroughly, 
taking such precautions to prevent moisture from 
condensing on the surface as would be necessary. 
We can hardly believe that Belleville boilers of the 
Royal Navy have been laid by without the necessary 
precautions being observed. 

The additional cost of up-keep with Belleville 
boilers was referred to by the Committee. This is 
attributed by Mr. Belleville to the inexperience of 
our engineering staff—a detail, by-the-bye, ad- 
mitted by the British engineering authorities 
themselves. Moreover, Mr. Belleville points 
out that many defects in the boilers were due 
to bad workmanship and bad management. In 
opposition to the opinion of the Committee, he 
thinks that as time goes by the cost of up-keep 
will certainly diminish instead of increasing, and this 
in proportion as defects are corrected and the 
engineering staff becomes better acquainted with 
the management and care of the Belleville boiler. 
We are inclined to agree with Mr. Belleville in 
this matter. He also very truly points out that in 
judging the expense of the Belleville as compared 
with the cylindrical boiler, account must be taken 
of the additional time that the ship is out of use 
when cylindrical boilers have to be changed, 
and of the greater cost of changing boilers of 
the shell type. The Belleville boiler, on the con- 
trary, can be thoroughly repaired even when the 
ship is cruising, or, at any rate, no disturbance 
of the hull is necessary. Returning to the quan- 
tity of feed water required, reference is made to the 
installation of additional evaporating plant said to 
be necessary with Belleville boilers. So far, we 
are told, from this being the case in France, 
the mail steamers of the Messagerie Maritime 
have no other evaporating plant than that needed 
for supplying the wants of the passengers and 
crew. 

The exceptional demands for feed water made 
by ships in the Royal Navy must not, Mr. Belle- 
ville contends, be held as being caused by the 
design of the Belleville boilers. Such leakage, 
Mr. Belleville says, must have been due to the de- 
fective construction or improper working, or to the 
multiplication of new auxiliary machinery, and the 
considerable ramification of pipes which it neces- 
sitates. ‘‘The very great difference in the con- 
sumption of water in different ships,” the letter 
says, ‘‘according to the manner in which their 
machinery has been operated, proves it is not the 
boilers that are in fault, and this consumption does 
not depend on them.” We think Mr. Belleville 
speaks a little too positively here, unless he has 
a great deal more information than he makes 

ublic. 

. Mr. Belleville very properly says that in regard 
to the coal consumption of his boiler on ordi- 
nary service, he has not sufficient informa- 
tion to enable him to discuss the point. He 
refers, however, to results achieved with mercantile 
vessels ; but, as we have frequently pointed out, 
that which is good for the merchant service is not 
necessarily good for the Navy. Mr. Belleville 
might, however, bring forward with effect the 
results of trials made with His Majesty’s ships, 
these being strictly comparable. Mr. Belleville 
takes exception to the grate bars adopted in ships 
of the Royal Navy. They are 15 millimetres wide, 
and the same distance apart. This he thinks too 
much, and he is of opinion that a good deal of coal 
is lost in ordinary running. 

In spite of the unfavourable experience of British 
naval engineers with the economiser type of boiler, 
Mr. Belleville still prefers it to the aie arrange- 
ment. At ordinary rates of consumption it is, he 
claims, on an equality with the older design ; but its 








advantages with high rates of evaporation are so 
considerable, that its use is to be preferred. He 
does not express approval of deeper furnaces as 
suggested by drawings supplied to him for consider- 
ation by the Admiralty, unless coke or anthracite 
be u as fuel. Greater surface for radiation 
would lead to a hotter stokehold and loss of heat. 
He is also of opinion that the diameter of the steam 
drum need not be increased, at any rate by more 
than a small extent—say, 2 in. 

To sum up, -we gather generally from Mr. 
Belleville’s letter that he attributes such mishaps 
as have occurred in ships of the Royal Navy fitted 





with his boiler chiefly to want of skill in manage- 
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ment, to faulty workmanship, or to neglect of his 
instructions. He further advocates ‘‘ the reduction 
of auxiliary engines as far as possible ; their efficient 
use of steam; and their grouping so as to reduce 
the total length of pipes; and also the necessary 
means being provided for using exhaust steam ; 
and, above all, the substitution of electric motors 
for steam engines whenever the service renders 
it practicable.” 

During the past week, the trials of the 
Minerva and Hyacinth, in which the Belleville 
boiler was tested against the cylindrical boiler, 
have: been brought to a conclusion. These trials 
we refer to on another page, 





THE TAFF VALE RAILWAY CASE. 
In the recent case of the Taff Vale Railway Com- 
ny v. The Amalgamated Society of Railway 
ervants and Bell and Holmes, which reached a 

final stage in the House of Lords on July 22, a 
rinciple of far-reaching importance was estab- 
ished by those upon whom the duty of finally in- 

terpreting English law must always fall. Until Mon- 
day last the trades unions had rested secure under 
the conviction that they were immune from actions 
at law ; that, however wrongful the acts of their 
servants, the funds of the union could never be 
drawn upon to make reparation for injuries sus- 
tained by employers in the prosecution of warfare 
between capital and labour. Now all this is altered. 
The trade union must take a place in line with 
other opulent societies who are so often made the 
recipients of writs by the speculative litigant. 
While we should never wish to see these bodies 
subjected to vexatious litigation, it is at least satis- 
factory to know that the redress which employers 
are entitled to seek at the hands of other members 
of the community will in future be vouchsafed to 
them in respect of injuries sustained at the 
hands of the trade societies. 

The history of the case under notice is almost 
too well known to require much elaboration at this 
stage; we may, however, state it briefly. The 
plaintiffs sought an injunction to restrain picket- 
ing. This was granted without any difficulty 
against Bell and Holmes in their private capacity. 
After taking time to consider, Mr Justice Farwell, 
who tried the case in the first instance, held that 
the society were also liable in their corporate 
capacity. 

hen commenting upon the case, after Mr. 

Justice Farwell had arrived at the above conclusion, 
we ventured to quote the following passage from 
his judgment. [See Encingerine, September 21, 

1900. 


‘* Tf the contention of the defendant society were 
well founded, the Legislature has authorised the 
creation of numerous bodies of men capable of own- 
ing great wealth and of acting by agents with abso- 
lutely no responsibility for the wrongs that the 
may do to other persons by the use of that wealt 
and the employment of those agents. They would 
be at liberty (I do not at all suggest that the defen- 
dant society would so act) to disseminate libel broad- 
cast or to hire men to reproduce the rattening 
methods that disgraced Sheffield thirty years ago, 
and their victims would have nothing to look to for 
damages but the pockets of the individuals, usually 
men of small means, who acted as their agents. 
. . . The proper rule of construction of statutes, 
such as these, is that in the absence of express 
contrary intention the Legislature intends that the 


creature of the statute shall have the same duties | la 


and that its funds shall be subject to the same 
liabilities, as the general law would impose upon a 
private individual doing the same thing.” 

We concluded our article by saying: ‘‘ Seei 
that Mr. Justice Farwell’s judgment is found 
upon the first principles of equity and justice, we 
anticipate that the fate of an appeal in this case 
will be similar to that of the appeal in Lyons ». 
Wilkins.” 

It is not too much to say that all who read Mr. 
Justice Farwell’s decision were struck with the 
novelty and apparent justice of the principle which 
he had laid down. It seems only right and fair 
that the purse of an opulent society which foments 
disturbance should be drawn upon to pay damages 
for the injury so caused. he Court of Ap- 
peal, however, refused to support this decision. 
‘‘ Whether this ought to be so or not,” said the 
Master of the Rolls, ‘is one thing which I have not 
to inquire into ; whether it is so, that is, whether 
the union can be sued in the manner proposed, is 





another matter, and this I have to decide. . . . 
my judgment, a trade union cannot be sued.” 
Asmight have been expected, the railway company 
were not content to submit to this reverse with- 
out a struggle. On appeal to the House of Lords, 
that tribunal unanimously overruled the decision of 
the Court of Appeal. eir reason for doing so 
was thus tersely expressed by the Lord Chan- 
cellor: ‘‘If the Legislature has created a thing 
which can own property, which can employ ser- 
vants, which can inflict injury, it must be taken, 
I think, to have impliedly given the power to make 


In 


it sueable in a court of law for injuries purposely}. . . 


done by its authority and procurement.” Many 
of the law lords were content to express full 
approval of the judgment delivered by the judge 
of first instance. That the Upper Chamber should 
have arrived at this conclusion is the more remark- 
able when we reflect that in the discussion which 
took place before the Trade Union Act, it was 
pearl that no clause should be inserted to expose 
the unions to actions at law. Nothing short of a 
new Act can alter the status of these bodies as 
above defined in the Taff Vale Railway case. 

It remains to consider the results of this judg- 
ment. Perhaps the most important branch of the 
law relating to trades unions is that which deals 
with picketing, for the suppression of which the 
above action was commenced. Let us glance at 
the form of the injunction which the plaintiffs 
sought to have enforced by the Court. It was in 
the following terms : 


‘* To restrain the defendants, the Amalgamated Society 
of Railway Servants, Richard Bell and James Holmes, 
from watching or besetting, or causing to be watched or 
beset, the Great Western Railway Station at Cardiff or 
the works of the plaintiffs or any of them, or the approaches 
thereto, or the of residence, or any place where 
they might happen to be, of any workmen employed by, 
or proposing to work for, the plaintiffs, for the purpose of 
persuading or otherwise preventing persons from working 
for the plaintiffs, or for any purpose except merely 
to obtain or communicate information, and from procur- 
ing any persons who might have or might enter into con- 
free with the plaintiffs to commit = breach of such con- 

racts. 


The words used are important as showing the ob- 
ject of the plaintiffs, e.g., the prevention of picketing 
in allits forms. The words which we have printed 
in italics show that protection was asked for against 
what is sometimes termed ‘‘ peaceful picketing.” 
The true significance of the action of the Upper 
Chamber in granting the injunction in the above 
form at once becomes sree We now have a 
declaration that it is unlawful to watch and beset 
workmen in order to persuade them to do something 
which is not necessarily unlawful, i.¢., to leave their 
employment. A workman may voluntarily give no- 
tice that he will no longer remain in his master’s ser- 
vice; in which case he commits no offence against the 
law ; or he may quit without notice given, and 
thus render himself liable to an action for breach 
of contract. To persuade a man to leave without 
notice, and so to commit a breach of contract, is 
obviously wrong and ought.to be restrained ; but 
if we read the Taff Vale Railway case aright, those 
who ‘* watch and beset” to persuade men to do 
that which they have a legal right to do, may also 
find themselves within the reach of an injunction 
from the Court of Chancery. To sum up the deci- 
sion in a few words, it is to the effect that in this 
particular instance not only was the union respon- 
sible for the acts of the members, but that the 
acts in question were in themselves contrary to 
Ww. 
It may be argued that if our assumptions are 
correct, the Taff Vale case is in conflict with Allen 
v. Flood, in which it was decided that where A 
persuades B to do some act which B has a legal 
right to do, but which injures C, C has no right of 
action against A. The distinction probably lies in 
the fact that watching and besetting to persuade is 
an aggravated form of persuasion. Moreover, the 
saw tone must be taken to have weighed all the 
consequences of a judgment which allowed an 
injunction to go forth in a form which involves a 
new and very important principle. 

A study of the law reports serves to show that 
the Taff Vale Railway case is but one of a series of 
decisions which in very recent times have operated 
to curtail the powers of trade unions. The cases 
to which we refer have arisen in connection with the 
Conspiracy and Protection of Property Act of 1875. 
Of this statute the most important section is as 
follows : ‘* Every person who, with a view to compel 








any other person to abstain from doing, or to do, 


any act which such other person has a legal right 
to do, or abstain from doing, wrongfully and with- 
out legal authority . . . (4) watches or besets the 
house or other place where such other person 
resides, or works, or carries on business, or happens 
to be on the approach to such house or place . . . 
shall on conviction thereof before a court of sum- 
mary jurisdiction, or on indictment, be liable either 
to pay a penalty not exceeding 20/., or to be im- 
prisoned for a term not exceeding three months 
with or without hard labour. Attending at or near 
the house or place where a fe resides or works 

in order merely to obtain or communicate 
information shall not be deemed a watching or 
besetting within the meaning of this section.” A 
number of other offences are mentioned in this 
section, but they are merely declaratory of the 
common law. 

The trend of recent cases has been to place a 
liberal interpretation upon this all-important sec- 
tion. Thus in Charnock v. Court (heard in 1899) 
it was decided that the operation of the Act is not 
limited to places habitually frequented by work- 
men. A “place” (within the meaning of the Sec- 
tion) includes any place where a workman happens 
to be, however casually, nor is it limited to places 
ejusdem generis with places of business or senilhite, 
and it includes public places, such as railway 
stations and landing stages. The words ‘* wrong- 
fully and without legal authority” apply to such 
conduct as will support an action for nuisance at 
pe law, po Bs pee proof ree the ae 
or etting was for the pur oO eful per- 
suasion would have been : defences: Mier Scie the 
fact that the workmen who are watched or beset 
are fulfilling an employment which they have no 
legal right to fulfil affect the question. Thus, in 
Farmer v. Wilson (April, 1900) the defendants 
were charged with having beset a vessel named the 
Siren, which was occupied by the Shipping Fede- 
ration as a dépét for men intending to serve as 
seamen on board ships belonging to members of 
the Federation, which is an association of ship- 
owners. It was argued that inasmuch as the 
Federation had no license from the Board of 
Trade under Section 3 of the Merchant Ship- 
ping Act, 1894, to engage seamen, they were 
not .fulfilling a lawful employment, and that the 
defendants could not be said to have been guilty 
of ‘‘ watching or besetting.” The Court, however, 
refused to entertain this ment. Mr. Justice 
Day saying: ‘*The men a legal right to be 
upon the ship, to stay there, and to receive their 
wages if they could get their money. There may 
have been a breach of the statute “tga Federa- 
tion, but that does not prevent the men from 
having a legal right to be on the ship.” 

When we recollect that a weapon of extraordi- 
nary power was placed in the hands of trade unions 
by the case of mv. Flood, it is in some measure 
a relief to find that the Conspiracy and Protection 
of Property Act is sufficiently powerful to prevent 
any unwarrantable application of the ‘‘power to 
persuade a man to do that which he has a legal 
right to do,” 

The state of the law relating to picketing was 
clearly laid down by Lord Lindley in 1896, in the 
course of his judgment in the case of Lyons ». 
Wilkins. He said: ‘‘ Parliament has not yet con- 
ferred upon trade unions the power to coerce 
people, and to prevent them from working for 
whomsoever they like and upon any terms that 
they like . . . and until Parliament confers on 
trade unions the power of saying to people, ‘ You 
shall not work for those who are desirous of employ- 
ing you upon such terms as you and they may mutu- 
ally agree upon,’ trade unions exceed their powers 
when they try to compel people not to work except 
on the terms fixed by the unions. I need hardly 
say that up to the present moment no such power 
as that exists. ... Trade unions have now been 
recognised up to a certain 2 as organs for good. 
They are the only means by which workmen can 
protect themselves from tyranny on the part of 
those who employ them; but the moment they 
exceed that, they become tyrants in their turn, 
they are engines for evil, as they have no right to 
prevent any man from working upon such terms 
as he chooses.” 

Hitherto it has been the complaint of employers 
that those who compose the “picket” are often 
‘* men of straw,” put forward as the representatives 
of an opulent society. An injunction or damages 
seated against them has always been but a sorry 





remedy for the employers who suffer at their 
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hands. In future, however, the unions may be com- 
pelled by injunction to keep their members in order ; 
the costs of proceedings, which are unsuccessful so 
far as they are concerned, must be paid out of their 
funds ; and last, but not least, if there is any dis- 
position shown to disobey the order of the Court, 
property of the unions, which has hitherto been 
unassailable, may be sequestrated to enforce such 
order. 

These are a few of the nearer consequences of 
the Taff Vale Railway case. Other results of 
greater or less importance may show themselves 
in the future. 





AMERICAN IRON ORES. 

Tue recent assertion of Mr. Schwab, of the 
United States Steel Corporation, that at the present 
rate of consumption another 60 years will see the 
exhaustion of the ore beds of America, has already 
been commented upon in these columns. Whether 
Mr. Schwab was consciously, or unconsciously, 
exaggerating we cannot say ; but he is a practical 
man, who may be supp to have paid some atten- 
tion to the question of the future supply of the 
raw material upon which the steel industry has to 
depend ; and the fact that the agents of the trust 
have been buying up ore- bearing ground in Canada 
and in Cuba appears to show that he entertains a 
real concern on the point. In view of this, the 
question of iron ore distribution in the United 
States seems deserving of a little detailed con- 
sideration. The admirable work of the Wash- 
ington Geological Survey, though it does not 
enable us to say exactly how many tons of 
ore are waiting to be mined, and what is 
the precise percentage of iron in the many 
varieties, nevertheless makes it clear that the re- 
serves of different ores are enormous in extent. The 


number of States and Territories in which iron ore] r 


is mined are 26, and in most of the others available 
deposits exist which are not worked because of the 
absence of cheap transportation facilities, or the 
non-existence within a reasonable carrying distance 
of an iron-smelting industry. We will start with 
magnetites. These ores occur in the north in 
Maine, Vermont, New Hampshire, and Rhode 


Island ; but the most northerly — at present 


worked in quantity are in the Lake Champlain 
region. The Chateaugay, Port Henry, and Crown 
Point mines, the best known of these, lie from 
1200 ft. to 2000 ft. above the lake, and from seven 
to thirty miles westward. Some magnetites of the 
Bessemer grades, however, have been found close to 
Lake Champlain, and others on the western slope 
of the Adirondack mountain range. Some deposits 
in northern New York which indicate rich ore in 
quantity, carry so much titanium as to interfere 
seriously with their smelting. Magnetites occur 
again in south-eastern New York, in Putman and 
Orange counties, within fifty miles of New York 
City ; those of the former county, such as the Tilly 
Foster and Croton mines, being prominent owing 
to peculiarities of formation and composition. Some 
are apparently large lenses or chimneys of ore with 
faults, making mining expensive. 

Tracing the magnetites from southern New York 
into ree oon New Jersey, we find numerous mines 
producing in the aggregate over 700,000 gross tons 
per annum ; and having in their history added 
abcut 20,000,000 gross tons to the supply. Many 
of these ores are high in sulphur. Following the 
ranges of hills into Pennsylvania, the magnetic iron 
ores occur along the South Mountain, the prominent 
deposits in this state being at Boyertown, along 
French Creek, at Cornwall, and at Pittsburgh. The 
Cornwall ore hills are worked above the water level, 
and are practically on elevated ground. The 
deposit is unique, consisting of a mass of magnetic 
ore confined by trap walls forming three hills, and 
is mined more cheaply than any ore of similar 
grade in the country. The Cornwall ore, while 
sufficiently low in phosphorus for Bessemer steel 
pu carries on an average 2 per cent. of 
sulphur. The general topographical and geological 
structure continuing through Maryland, Virginia, 
North Carolina, South Carolina, Georgia, Abknns 
and Tennessee, etites are found in these 
States, the largest yoy ep being in North 
Carolina, and notably at the Cranberry mines, in 
the western, and a titaniferous deposit in the cen- 
tral, portion of the State. Ores exist in the western 
part of South Carolina, and a century ago smelting 
of these was introduced in that State; but for 
thirty years there has been little iron made there. 





This general group of ores just mentioned comprises 
sarap 4 all the magnetites exploited east of the 

ky Mountains, except occasional deposits in 
the North Peninsula of Michigan, and in Missouri : 
in these cases the magnetites occur with specular 
red hematites. With the exception of Cornwall, 
and one or two other deposits, the magnetites are 
mined underground, a depth of 300 ft. to 800 ft. 
having been obtained in some of the workings of 
the Lake Champlain, the New Jersey, and the 
Pennsylvania mines. But few American magnetites 
are free from sulphur, phosphorus, copper, or 
titanium. 

The red hematites of the Lake Superior region at 
present furnish three-fifths of the total output of 
all ores for the whole country ; and we suspect 
that when he gave 60 years as the limit of ore pro- 
duction, Mr. Schwab had his eye almost exclusively 
apes this locality. Great as are its resources, it is 
obvious that an extraction which at present runs to 
close upon 20,000,000 tons in a year, and which is 
certain to increase in the future at as rapid a rate as 
in the past must, in course of time, tell seriously upon 
the reserves. The Lake Superior red hematites 
are of the hard and soft varieties, the Marquette 
district of Michigan and the Vermilion district of 
Minnesota showing the former, and the Menominee 
and Gogebic districts of Michigan and Wisconsin 
exhibiting chiefly the softer varieties ; although soft 
ores may occur among the harder, and vice versd. 
The noted deposits at Iron Mountain and Pilot 
Knob, Mo., are speculars with some magnetites, 
and in the central part of that State excellent soft 
red hematites abound. Many of the Bessemer ores 
of the United States are red hematites, but such 
ores low enough in phosphorus for this process are 
the exception rather than the rule. The purest of 
these ores command the highest market rates, bein 
shipped fully 1500 miles, in some cases, by water an 

ail, The Chicago, Cleveland, Pittsburgh, Wheeling, 
and adjacent blast-furnaces depend principally upon 
the red hematites of the Lake Superior district ; and 
large shipments are made to Troy, N.Y., and into 
eastern Pennsylvania. Their occurrence, however, 
is not limited to the Lake. They may be traced 
from Northern New York, where a considérable 
industry has been maintained in mining specular 
ores in Central New York, where the fossil 
ores known as ‘‘Clinton fossils” are wrought. 
These latter occur again in Pennsylvania, near 
Danville, and extend through the central part of 
the State, supplying stock to numerous blast-fur- 
naces ; then through Maryland, Virginia, and West 
Virginia into Eastern Kentucky and Tennessee, 
being recognised in the latter State as ‘‘ dyestone 
ores,’ and showing their greatest development in 
Alabama and Georgia. These ores being the basis 
of supply for the Birmingham (Alabama) furnaces, 
are there known as ‘‘ Red Mountain” ore. Soft 
red hematites are also found in Arkansas and Texas. 

Brown hematite ores are liberally distributed, 
and are mined in most of the States. The earlier 
iron industry of the country was fed chiefly from 
the bog variety along the sea coast, but as the settle- 
ments extended westward the use of these lean ores 
was abandoned. The Salisbury region, embracing 
portions of Western Massachusetts and Connecticut 
and Eastern New York, has always enjoyed a good 
reputation for pig iron for special purposes, produced 
from brown hematites. These ores are found in the 
Lehigh, East Penn, Cumberland, and other Penn- 
_—— valleys, passing thence into Maryland, 

rough the Shenandoah, New River, and Cripple 
Creek valleys of Virginia into North Carolina, 
Tennessee, Kentucky, and Alabama; forming in 
the latter the principal support of the charcoal 
iron-producing industry. To the brown hematites 
is due much of the prominence which Pennsylvania 
has won as an iron centre, though in recent years 
the Lake ore has in some measure displaced it. A 
widely-distributed deposit of excellent brown 
hematite occurs in Northern Texas and Louisiana. 
The brown hematite often occurs in connection 
with the red. As far as has been exploited, the richest 
ores of this class are in the Salisbury district of 
New England, in south-west Virginia, middle 
Tennessee and Kentucky, northern Georgia, and 
eastern Alabama; but some other deposits, only 
slightly renee offer favourable indications as 
to quality. e carbonate iron ores are generally 
esteemed as the least reliable of all varieties : they 
have been the main dependence of the Baltimore 
iron industry, and occur between Baltimore and 
Washington, as kidneys in clay. They were the 
instigating cause of the establishment of the Western 





Pennsylvania blast-furnaces, as at Johnstown, and 
in the Monongahela and Shenango Valleys. Ohio 
has few ores that are not carbonate, and to these 
ores the large developments of the Mahoning 
Valley, the reputation of the Hanging Rock region, 
and the sudden rise into prominence—and nearly as 
sudden decline—of the Hocking region are to be 
credited. Carbonates are widely distributed, and 
form an important factor in American iron produc- 
tion. They can be traced through New York, 
Pennsylvania, Ohio, West Virginia, Virginia, Ken-. 
tucky, and Tennessee, into Alabama and Mississippi, 
and are found in Arkansas, Missouri, Iowa, &c. 

It will be manifest from all this—for some of the 
details of which we are indebted to Mr. J. Birkin- 
bine—that America’s reserves: of iron ore are far 
from inconsiderable ; and if some undoubted autho- 
rity were to make a reasonably close estimate of 
the quantity available, he would be doing us a ser- 
vice. But extensive as they are, the present rate 
of depletion of the more desirable sorts is prodigious. 





THE “MINERVA” AND “HYACINTH” 
TRIALS.” 

So far as can be judged by details already 
made public, the trials of the Minerva and Hyacinth 
leave us very much where we were in regard to 
our estimate of the value of the Belleville boiler 
for naval purposes. Former trials with vessels of 
the Royal Navy have shown that this type of steam 
generator can be worked with a fuel economy equal 
to that of the cylindrical Navy boiler ; and in 
many respects the Belleville boiler is superior to 
the older type. In fact, it may be said that, so 
far as trial-trip performance is concerned, and with 
everything tuned up to concert pitch, there is little 
to be learnt by those who are not wilfully blinded 
by prejudice or self-interest. That the Belleville 
boiler is, in certain respects, superior for warship 
purposes to the Navy boiler, which it superseded, 
is a conclusion we have come to as the result of 
observation ; but our experience has not enabled 
us to decide on the question of durability. This 
is an important point upon which we have been 
always careful to reserve our opinion. But 
although the Belleville boiler—with the above 
reservation—may safely be pronounced superior 
to the old Navy type, it is equally safe to say 
it is not the type that will last; indeed, there 
are water-tube boilers already in the market that 
are its superior. Considering the importance of 
circulation in the working of a water-tube boiler 
—in fact, more or less, in the working of all 
boilers—it is surprising how partial our naval 
authorities are to the horizontal tube type. In 
other navies we find vertical, or approximately 
vertical, boilers installed in large vessels, both 
cruisers and armoured ships, with satisfactory re- 
sults ; but the Royal Navy, in making the one 
advance from shells to tubes, seems to have ex- 
hausted its enterprise ; to be incapable of grasping 
the fact that in this practically fresh field of inven- 
tion there must necessarily be ample opportunity 
for improvement ; especially with so many capable 
engineers bending their minds to the subject. 

As we have said, the details published respecting 
the trials of the two cruisers have not added much 
to our stock of knowledge, but they appear to 
have been useful in silencing some of the most 
reckless and irresponsible critics of Admiralty 
procedure. In fuel economy the Belleville boilers 
of the Hyacinth show to considerable advantage 
over the return-tube boilers of the Minerva. 
According to an account contributed to the Times 
by ‘‘a correspondent ”—evidently an engineer— 
the water evaporation on the Hyacinth was effected 
at a much lower cost of fuel than on the Minerva. 
Three trials were made. The first was of 24 
hours’ duration and at one-fifth of the full power, 
namely, about 2000 indicated horse-power. Here 
the Belleville boilers of the Hyacinth evaporated 
9.69 Ib. of water for each pound of coal burnt, 
while the corresponding figure for the cylindrical 
return-tube boiler was but 8.54 lb. of water evapo- 
rated per pound of coal. That is a result of about 
14 per cent. in favour of the water-tube boilers. 
The next trial was also of 24 hours’ duration, and 
was at half full power, or about 5000 indicated 
horse-power. Here the advantage was still 
on the side of the Hyacinth, though not so 
fully marked. The Belleville boilers evapo- 
rated 9.41 Ib. and the cylindrical boilers 8.87 lb. 
of water per pound of coal ; or about 5 per cent. 
in favour of the former. The third trial was of 
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twelve hours’ duration for the Hyacinth and eight 
hours for the Minerva, the power being about 
8000 indicated horse-power. Here the water- 
tube boilers exhibited a still more marked 
superiority, in spite of the important fact that 
their time of steaming was much longer than 
with the shell boilers. The water evaporated 
was 9.89 lb. for the Hyacinth, and 8.19 Ib. for 
the Minerva for each pound of coal consumed, 
a difference of 20.7 per cent. A fourth trial at 
absolutely full power was on the programme, but it 
was considered undesirable to force the shell boilers 
of the Minerva to their full extent. The Hyacinth’s 
engines developed 10,181 indicated horse- power for 
eight hours, the evaporation of water per pound 
of coal being 8.8 Ib. 

After these trials, ‘‘ certain modifications,” of a 
nature not stated, were made in the Minerva’s 
boilers, with the result that the fuel economy was 
increased 9 per cent. This fact detracts from the 
value of the comparison throughout. One would 
have thought that enough was known about the 
working of cylindrical boilers to enable those of 
the Minerva to be brought up to their full 
efficiency before the trial commenced. 

The remaining trial was a test of the two ships 
rather than a trial of their respective types of 
boilers; although, of course, were the vessels 
absolutely identical in all other respects, the 
success of one would have meant a triumph for 
her boilers. Unfortunately, the ships are by no 
means identical in other respects. In the first 
place, the hulls are of different dimensions. They 
are both 350 ft. long, but the Hyacinth is 6 in. 
wider (54 ft. beam), and 4 in. more draught 
(20 ft. 6in). As the displacement is the same in 
both cases—5600 tons—there is evidently a dif- 
ference in model. The engines, too, necessarily 
differ, as those of the Hyacinth are designed to 
run at an initial pressure of 250 lb., or 100 1b. above 
those of the Minerva. The Minerva was designed 
for 9600 indicated horse-power at 140 revolutions, 
and the Hyacinth for 10,000 indicated horse-power 
at 180 revolutions. The weight of the Belleville 
boilers of the latter is 461 tons, and that of the 
cylindrical boilers of the Minerva 557 tons. The 
Hyacinth has a more powerful armament than the 
Minerva, the weight saved by the lighter boilers of 
the former being devoted to giving her heavier 
guns, thus taking from the ship, in regard to speed, 
some of the advantage her water-tube boilers should 
secure. 

The race home from Gibraltar to Portsmouth 
was a failure, due chiefly to fog. The Hya- 
cinth got away half an hour before her com- 
petitor owing to her getting up steam more quickly. 
After 24 hours’ steaming she had an estimated 
lead of nine nautical miles, and then ran into a fog, 
which caused both ships to ease to 8 knots. On 
the fog lifting, the Minerva steamed away with her 
engines developing 8400 indicated horse-power, 
whilst the Hyacinth’s machinery developed a 1000 
horse-power more. In spite of this the Minerva 
drew away at a rate which gave her an advantage 
in speed stated to have amounted to 1.3 nautical 
miles per hour. As a test of boilers the race was 
evidently inconclusive. Itissaid that the Hyacinth, 
which made a three-hours’ run at 10,000 indicated 
horse-power, gained no advantage in speed from 
her additional power, as ‘‘she merely churned the 
water without appreciably increasing her speed ;”’ 
and ‘‘ her 2000 indicated horse-power gives her no 
appreciable advantage.” Certainly 10,000 horse- 
-power is a high ratio for a length of ship of 

ft. ; and one knows how sapitiy the demand 
for power increases to get the last half knot 
or so; but the ships are not disproportion- 
ately broad, and one can hardly imagine that 
6 in. variation in beam would make so great a dif- 
ference. It is said, however, that at 7000 indicated 
horse-power the speed of the Hyacinth was 17.9 
knots, at 9400 indicated horse-power it was 19 
knots, and that only the same speed was reached 
when the engines were working at 10,000 indicated 
orse-power. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS IN GERMANY.* 
(Continued from page 80.) 

Monpay, July 1, was spent in travelling from 
Dresden to Nuremberg, which the party, now 


He Erratum.—In the account of the Dresden Steam 
eat Plant, 77 of last week’s issue, middle column, 











air feeder points ” should read “‘six feeder points.” 





reduced to 62 members, reached in the evening. 
On Tuesday, the works of the Elektricitats-Actien- 
Gesellschaft, late Schuckert and Co., and the 
Municipal Electricity Works were visited; a few 
afternoon hours were left free for an inspection of 
the picturesque old town. More time could not 
be spared, unfortunately. The company, headed 
by Director-General Wacker, and Baurath Bis- 
singer, the technical director, hospitably enter- 
tained the visitors at lunch in the works, and at 
dinner in the town park. 


THE ELextricitats ACTIEN GESELLSCHAFT, 
LATE SCHUCKERT AND Co, 


Since we described the works of the E. A.G, 
late Schuckert and Co.,* the second block of 
buildings, at the back of the Landgrabenstrasse 
Works, has become quite as big and important as 
the first, and connection with the railway has been 
established. The third block so far contains only 
offices, stores, &c. The old premises in the 
Schlossickerstrasse are entirely devoted to edu- 
cational and benevolent aims. Branch establish- 
ments, or allied companies, have been opened in 
Dresden, London (the British Schuckert Company, 
of Clun House, Surrey-street, Strand), and Milan ; 
and manufacturing branches, styled Schuckert Com- 
panies, exist in Berlin, Christiania, St. Petersburg, 
and Vienna ; further, at Paris, as Compagnie Géné- 
rale d’Electricité de Creil, and at Stockholm, under 
the firm of Luth and Roséns. The output of the 
years 1899-1900 comprised 6247 generators and 
motors for 170,000 kilowatts, 1944 transformers for 
16,652 kilowatts, 15,033 arc lamps for continuous 
or alternating currents, 213 searchlight projectors, 
13,298 volt and ampere meters, and 16,540 electri- 
city meters for continuous and phase currents. 
The company had installed, by 1900, 170 central 
stations and 70 electric tramways or railways, 
including accumulator lines. 

The three power houses of the Niiremberg works 
contain fourteen boilers of various types; seven 
vertical and two horizontal engines, mostly from 
Kuhn andOo., of Stuttgart ; twofrom the Maschinen- 
fabrik Augsburg, aggregating 3570 horse-power ; 
eight continuous-current and two triphase gene- 
rators; an accumulator battery of 3000 ampere- 
hours ; 831 electric motors, together of 6100 horse- 
power; ten electric elevators, and thirty-seven 
cranes. The big cranes, of 30 and 20 tons, of the 
new large Machinery Hall are running on triphase 
circuits. We mention in this place the velocipede 
cranes constructed by Messrs. Zobel and Neubert, 
of Schmalkalden, in conjunction with the Schuckert 
Company ; the cranes run between two rails, fixed 
above one another in the same vertical plane. In 
the yard stands a large cooling tower for the con- 
densed water on the Zschocke system. The new 
large hall for alternating-current dynamos, which 
has a total frontage of 575 ft., contains machines 
from the Morton Manufacturing Company, of 
Michigan, Messrs. E. Schiess, of Diisseldorf, and 
others, and can deal with pieces 40 ft. in diameter. 
A 3700 horse-power generator for 83 revolutions 
and triphase currents of 55,000 volts was under con- 
struction ; its revolving field has a diameter of 23 ft. 
and 0.35 in. clearance. The galleries of this hall 
are used for armature winding, &c., and the con- 
struction of medium-sized dynamos and motors. 
In some of the heavy commutators, the insulation 
is yes spahn on the surface, to spare the brushes, 
and mica below. Among the machine tools in the 
erecting shops should be mentioned the portable 
drilling and tapping machines and the radial 
drilling machines of Messrs. Collet and Engelhard, 
of Offenbach. The phase-current laboratory of 
Professor Friese, who retains his connection with 
the firm after having organised the electrical de- 
partment of the Munich Technical College, where 
he continues to lecture, forms another spacious hall. 
The cables and their ramifications are attached to 
the one wide wall, the resistances being stretched 
underneath the glass roofing. 

In some of the testing rooms demonstrations were 
offered of novel apparatus. There were starting 
devices for large motors with ring contacts, and 
lateral spark deflectors with carbon points; further, 
starters for roller-mill motors for triphase currents, 
arranged after the fashion of car controllers, the 
spark extinguishers, three in the case of triphase 
currents, being placed between ambroin plates. 
These controllers appear to bear very rough 
treatment, although pe. ese is not universally re- 





* See ENGINEERING, vol. lxvi., page 475. 








garded as absolutely indestructible. Mica and 
ress-spahn are employed for the same purpose. 

e switches for the largest high-tension motors 
are of the horn lightning-arrester type. The horns 
are formed of double wires, between the two arms of 
which a triangular wire is pressed from below on 
closing the circuit ; another contact is made in the 
lower part of the switch, but the spark travels 
up the horns on breaking the circuit. It is 
a roaring arc rather than a spark, of course. 
The experiment was made with phase current of 
60 kilowatts at 20,000 volts. In some high-tension 
switches for alternating currents, the circuit is made, 
or broken, in rows of metallic rollers or balls, arcing 
between which is easily suppressed. The Miiller- ~ 
Lux automatic high-intensity current cut-out cannot 
be switched in again if, at the moment when 
the lever is moved, the current is still excessive. 
The coupling between the lever and the movable 
contact-piece is influenced by the current; it 
comprises a pawl for the solenoid core, the pawl 
being linked on the lever. If an attempt is 
made to close the circuit again, before the normal 
current intensity has been restored, the core is 
drawn up again and the arc blown out by the 
electromagnet above the contact-pieces. Visitors 
also examined an automatic cut-out for motors, 
the motor of which switches itself out when any 
fault occurs in the central station, or when subjected 
to an unmanageable overload ; the handle glides over 
the rheostat. A model of a new crane controller was 
exhibited which is manipulated, either by one lever 
for all the three motors, or by three levers. These 
levers are moved up and down, right and left, &c., 
as the jib or load is to move, and connect up the 
motor as a dynamo in one particular position; they 
are also fitted with a motor device to take off the 
brake, and the arrangements permit of turning the 
hook and of free fall. The brakes are operated by 
pot magnets with toggle gear. A 150 horse-power 
crane was shown in operation, the load being re- 
presented by an electric motor. Float-starters for 
pumps with spark extinguishers were also on view. 

A small mining locomotive with two motors, 
together of 12 horse-power, with double reduction 
gear, was running on a 24-in. gauge trolley track. 

t weighs 23 tons. The main fuse is a lead strip, 
bent to a horseshoe, and placed in a kind of 
horizontal drawer, which has two round holes in 
front ; the arc is blown out through these holes, 
and rapidly extinguished. Accumulator locomotives 
are used for shunting in the works on the normal 
gauge lines. These locomotives are equipped with 
two motors, each of 21 horse-power, and weigh 
23.5 tons; the tractive force at the wheels is 
860 kilogrammes. Accumulator mining locomo- 
tives, developing a tractive force of 226 kilo- 
grammes, weigh 3.3 tons, with their battery of 
39 cells and two motors, together of 5 horse- 
power. The contact stud tramway, introduced 
in 1899 at Munich, could be studied on the 
experimental track and car. The system had 
not given any trouble during the snowfalls of 
last winter, which is more than can be said 
of other surface contact lines. The studs are 
arranged between the rails at distances of 10 ft. ; 
cylindrical distributing well serves thirty contact 
studs. Only studs actually covered by the car are 
live, and the current is broken between carbon 
points in the well without sparking; if any stud 
device should fail to operate, the whole section, 
about 100 yards in length, is automatically cut out. 
A cylindrical revolving shield in the well, provided 
with an open sector, prevents all injury to the 
men when examining the distributors. The new 
outfit for the Isar Valley electric railway deserves 
a detailed description on a future~ occasion. 
The trucks carry two motors of 62 horse-power 
maximum, which at 590 revolutions and- with 
single-toothed gearing will allow of a _— of 30 
miles. The sliding bows are of a novel construc- 
tion. The upper portion consists of three bars of 
aluminium, separated by two corrugated strips of 
aluminium foil ; the middle bar projects above the 
others ; the frame is made of steel wire. 

The letter-collecting vans, ordered by the 
Bavarian Government, are another novelty. They 
are three-wheeled vehicles, the front wheel being 
the steering wheel, driven by accumulators. 
The firm also makes other electric automo- 
biles, the two rear wheels of which are ——— 
driven by electric motors. Baurath Bissinger 


members on their way to 
electricity works, 


placed his accumulator carriage at the disposal of 
‘aa from the municipal 
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The peep into the searchlight hall was very 
interesting. A projector was being fitted for a 

rabolical mirror, 2 metres (80 in.) in diameter. 

he 1.5-metre mirror requires currents of 150 
amperes for the horizontal arcs, The search- 
lights are provided with iris diaphragms, vene- 
tian blind screens, consisting of parallel verti- 
cal strips, and with twin dispersers, consisting 
of two parallel systems of lenses, by the aid of 
which the angle of dispersion can be varied be- 
tween 2 deg. and 45 deg. The working, by 
electric motors or by hand, of these canal hts 
was explained in our previous notice of the Schuckert 
Works. Their automatic searchlights have hardly 
any rivals. The company also makes direct-current 
and alternating-current arc lamps. The method of 
switching in groups of alternating current lamps 
from the distance, in use at Munich, and explained 
in our article just mentioned, was demonstrated to 
the visitors ; the point of interest is that only one 
connecting wire is required. 

An automatic transformer switch, to prevent waste 
of energy in transformers not under load, was shown. 
The device comprises a high and a low-tension 
switch, a small battery of a few dry cells, and two 
electromagnets. When the transformer is to be 
thrown in from the distance, the low-tension switch 
is first closed, and the small electromagnet energised 
by the small battery. The armature of the small 
electromagnets acts as a pawl to the core of the 
large solenoid ; that core drops, and closes in its 
motion the high-tension switch. The local battery 
circuit is, at the same time, opened. When the 
transformer is to be cut out, the low-tension switch 
is opened, and thereby the secondary circuit of the 
transformer interrupted ; but the main electro- 
magnet is first excited by the secondary currents, 
and its solenoid core drawn up again. A modifica- 
tion, - Mr. Osnos, of this device, which is due to 
Mr. H. Miiller, was illustrated in Traction and 
Transmission, in May, on page 116 ; the connections 
can there be traced. 

The development of the triphase electricit 
meters on the Ferraris system is chiefly the wor 
of Mr. J. A. Méllinger. If we insert two dynamo- 
meters between the three wires—the one dynamo- 
meter should be, for instance, between wires 
2 and 3, the other between 1 and the middle 
of a resistance, joining 2 and 3—and sum up 
their watt-hour indications, we have the principle 
of a Ferraris meter. The combination of the two 
dynamometers such that readings can be taken on 
one dial is, however, not easy in practice; for 
the moving part ‘has to carry two voltage coils, and 
two collectors with brushes are required, &c. The 
difficulty has been solved in the following way : 
The moveable portion consists of a vertical axis, to 
which two aluminium discs are attached, the one 
above, the other below; the edge of one of the 
discs is coloured, simply to show whether it moves 
or not. Each of these discs passes through the 
horizontal slot of a shunt electromagnet which 
resembles a vertically-placed rectangle, the slot 
being formed at the junction of a long vertical and 
a short horizontal limb. To the right and left of 
either of these magnets is placed a main coil. The 
frame which carries these parts has the shape of 
an E. Each disc is Pa ma permanent magnet 
with a narrow horizontal slot, fixed opposite the 
shunt magnet. Such meters are made by the 
Schuckert Company and by Messrs. Siemens and 
Halske. The chief difference of the two types lies 
in the manner of producing the lag of 90 deg. 
between the electromotive force and current of the 
magnets. The Schuckert Company constructs 
instruments which start with 5 per cent. of the 
normal load, up to 4000 amperes, and claims to be 
the only firm which supplies such meters that will 
correctly register the energy irrespective of phase 
distortion and unbalanced loads. The double tariff 
meters of this type, with switching-in clockwork, 
are @ novelty, only just introduced. 

Incandescence lamps are employed for facilitating 
the connection of alternators in parallel. The 
Schuckert Company arranges a group of lamps in a 
circle, and connects them with a transformer by a 
special switch ; a rotary luminous wave is thus 
created, and the flashing up of certain lamps marks 
the proper moment for connection. Some of the 
novelties mentioned, we should add, can now be 
examined at the Glasgow Exhibition as exhibits of 
the British Schuckert Company. 

The measures for the welfare of the employés, to 
which the popularity of the firm and its success may 
to a certain extent S ascribed, have further been 


developed. We drew attention to this feature in 
our description of three years ago. 
(To be continued.) 





NOTES. 
THE Commission oN SEWAGE. 

THE Commission appointed in 1898 to report on 
methods of treating and disposing of sewage have 
now issued a blue-book containing an interim report. 
The committee have considered more especially the 
purification of sewage and trade effluents by pas- 
sage through land, and report that whilst no kind 
of soil appears absolutely ineffective, peats and 
clays are very unsatisfactory, their power to purify 
sewage being apparently dependent on the depth 
of the top soil, and where this is less than 6 in. 
thick the area needed will, in many cases, be so 
great as to render the system of land treatment im- 
practicable. It is, however, they report, possible 
to produce by artificial processes, either from 
sewage, or from mixtures of sewage and trade 
wastes, effluents which will not putrefy, and which 
may be discharged into streams without risk of 
creating a nuisance, and they therefore conclude 
that the Local Government Board would be justified 
in relaxing, under proper safeguards, its present rule 
as to the application of sewage to land. In conclu- 
sion, the Commission remark that existing scien- 
tific knowledge is not as yet sufficiently complete 
for fixing the degree of purification necessary for 
the proper protection of our rivers and streams. 
Some authorities, guided by medical considerations 
only, might be inclined to insist on a degree of 
purification greater than is really necessary, whilst 
others, from motives of economy, might fail to 
reach a sufficiently high standard in this matter. 
The Commissioners therefore advise the creation of 
& separate department of the Local Government 
Board to act as Supreme Rivers Authority, having 
powers to take action in the protection of streams 
and rivers, where the local authorities fail to do 
their duty. 

THe Suretps Brivce BI. 


The Shields Bridge Bill, which was passed by a 
Committee of the House of Lords, has Pome thrown 
out by a Committee of the House of Commons after 
a hearing of eight days. A private syndicate 
sought powers to construct a transportation bridge 
across the Tyne to connect North and South 
Shields. Bridges of this description, invented by 
M. Arnodin, a French engineer, are already in 
use on the Continent (e.g., at Bilbao), and it 
seems that powers have already been granted for 
their construction across the Manchester Ship 
Canal and the Usk at Newport; but so far there 
are none in operation in the United Kingdom. By 
the Shields scheme it was proposed to erect piers 
on each bank of the river supporting a steel lattice- 
girder, along which a trolley propelled by electrical 
power would travel, carrying with it a suspended 
car, accommodating the passengers and vehicles. 
It was claimed that by this scheme no obstruction 
would be caused to the navigation of the Tyne, the 
piers being 835ft. apart, the girder 210 ft. above the 
high-water line, and the car, which was to cross twice 
in five minutes, being 60 ft. above high water. The 
Tyne Improvement Commissioners, who were the 
principal opponents of the project, contended that 
the travelling at frequent intervals would constitute 
a danger to vessels navigating the river, as the bridge 
was proposed to be constructed only a mile and a half 
from the harbour mouth, into which vessels, in 
time of storm, had to run at full speed ; so that 
they would have no opportunity of slowing down 
and getting out of the way of the car. They further 
maintained that the bridge, situated at the mouth 
of the river, would form a mark for the enemy’s 
guns in the event of war, and that, if struck, 
the girder would fall and completely block the 
channel, preventing the e of British war 
vessels to the yards of the Elswick Works, the 
only place north of the Thames on the East Coast 
where war vessels could be repaired or refitted. 


Tue WastacE or SHIPPING. 

Only the other day we stated that the tonnage 
launched in three months in the United Kingdom 
totalled 398,585 tons, the measurement of 177 
vessels, and now we have an official report record- 
ing the waste of shipping as 224 vessels of 171,996 
tons, so that the tonnage added to credit is more 
than double that shown on the debit side. More- 
over, while 392,864 tons of the new ships were 





steam-propelled, only 91,781 tons of the waste was in 


steamers, and thus the carrying efficiency of the new 
vessels is nearly four times that of the vessels re- 
moved from Lloyd’s Registry, from which the returns 
are issued. Obviously the difference means keener 
competition. The wastage indicated is much under 
the average, for the twelve months’ total usually is 
between 780,000 and 850,000 tons, or at the rate of 
210,000 tons per quarter, as compared with the 
171,996 tons now reported. We have indicated that 
the loss is fairly equally divided between steamers 
and sailing vessels; steel vessels account for 
one-third, iron ships accounting for 61,390 tons, 
and wooden or composite vessels for 52,187 tons. 
Since few iron or wooden craft have been built for 
some years, it will be seen that most of the vessels 
lost were of some antiquity. Wrecks, as usual, 
accounted for the greater half of the waste—126 
vessels, of 85,078 tons, being thus lost ; while 28 
vessels, of 24,754 tons, were broken up or con- 
demned. Fires claimed 10 vessels, of 18,807 tons, 
most of them, curiously enough, being sailing ships ; 
15 vessels were posted ‘‘ missing,” the tonnage of 
these averaging nearly 1000. Nineteen vessels, of 
10,661 tons, were abandoned at sea. Collisions 
sent to the bottom 13 vessels, of 10,199 tons, most 
of them steamers. Eight vessels, of 7137 tons, 
foundered, and five vessels, of 1815 tons, were 
otherwise lost. It is gratifying to note that only 
47 tons out of every 10,000 tons owned by Britain 
were lost during the quarter, whereas with other 
notable maritime powers the proportions were: 
Italy, 216; Norway, 151; Spain, 135; Sweden, 
68; United States, 67; France, 64; Russia, 49; 
and Germany, 36. 


EartH CURRENTS. 


A paper read by Dr. Foerster, director of the 
Berlin Observatory, before the Elektrotechnische 
Verein, accentuates the difficulty with which the pro- 
blems of earth currents and their connection with the 
magnetism of the earth are beset. But the way has, 
at any rate, been paved for further work, and we 
know now that much which was conjectured rests on 
asound basis. On the instigation of Werner Siemens, 
a commission was nominated by the Verein in 1881. 
Dr. Foerster has acted as secretary of this com- 
mission, which the director of the Seewarte, Dr. 
Neumeyer, soon joined. With the assistance of 
the Telegraph Department, systematic observations 
were conducted in the years 1882 to 1890. That 
the report of the commission is only now published 
by Professor Weinstein may be thought surprising, 
especially when we learn that it was not lack of 
funds which caused the delay. But such reports 
involve an immense deal of work. The chief 
observations of earth currents concern the under- 
ground telegraph cable lines Berlin-Dresden, 106 
miles in an approximately north-south direction, 
and Berlin-Thorn, 218 miles west-east, and 924 days 
were finally selected for analysis. That meant that 
more than 22,000 hourly records had to be mea- 
sured with the aid of micrometers, and the data com- 
pared with the corresponding recordsof the magnetic 
observatories of Wilhelmshaven, Vienna, several 
polar stations, &c. An immense amount of calcu- 
lations had to be gone through before the real 
comparison could commence, and many magnetic 
tables did not become available till years after 
their period. The octavo volume now out confirms 
the preliminary account which Weinstein submitted 
to the Berlin Academy in 1886. The large and 
sudden variations in the earth currents coincide 
so completely with the variations in the magnetic 
declination and the horizontal intensity, that the 
difference in longitude between Berlin and Wil- 
helmshaven could be fixed within a second by earth 
current observations at the former spot, and the 
magnetic records of the Wilhelmshaven Obser- 
vatories. These comparisons, however, and the 
apparent lag or lead of the one phenomenon with 
regard to the other, do not admit of any conclusion 
as to which is the primary, and which the secondary, 
phenomenon. Yet forthe strong and sudden varia- 
tions we may assume that the earth currents are 
the primary feature. As regards the more regular, 
more gradual, and less intense diurnal variations, 
the case is not so clear, although the diurnal maxi- 
mum of the vertical magnetic intensity very nearly 
coincides with the maximum of the daily earth cur- 
rent variations. It may be that the earth currents 
are induced by the variations in the earth mag- 
netism. Giese came to that conclusion from his 
observations at Kingua-Fjord station with his 
isolated closed cable circuit, which showed the 





induction effects to be dependent upon the rate of 
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change in the vertical magnetic intensity, as 
theory, indeed, demands. But Weinstein has 
proved that these maximum rates of changes in the 
magnetic intensity are not simultaneous with the 
maximum intensity of the earth currents. The 
magnetic variations can, therefore, not be the 
cause of the earth currents. The connection 
between earth currents and the horizontal magnetic 
components is certainly not simple. Weinstein has, 
however, pointed out that, for such considerations, 
we have to study not only the intensity and direc- 
tion of the earth currents, but also their planes. 
That plane may be vertical, or horizontal, or in- 
clined. One would fancy that its position should 
be fairly constant.. But the established influence 
of ultra-violet radiations on the electric conductivity 
of the air, the atmospheric potential, and the 
formation of clouds, in addition to the observations 
of comets and polar lights, suggest that there are 
atmospheric electric currents incessantly at play as 
there are earth currents. The polar lights are 
probably due to atmospheric electric currents 
between the upper layers of the air and the earth, 
and these currents are. visible only in the higher 
rarefied strata. Such currents would have their 
definite, but variable, planes with regard to the 
earth magnet. The problems can be attacked only 
by international co-operation, and for that Dr. 
Foerster pleads once more. 








MISCELLANEA. 


Messzs. W. anD A. K. Jounston, Limited, 6, White 
Hart-street, Warwick-lane, London, E.C., has issued a 
well-printed and conveniently — pocket map of 
Glasgow, showing tramways, railways, Exhibition grounds, 
&c. 1 will be convenient for visitors at congresses, &c. 

The Swedish Government has authorised the Swedish 
State Railways to undertake a series of experiments with 
peat or products of peat for fuel. The peat industry is 
every year attracting more attention in Sweden, and 
the forthcoming tests will be watched with much in- 
terest. 


The Lords of the Committee of the Privy Council have 
advised His Majesty not to approveof the b of a charter 
of incorporation for an Institution of Mining and Metal- 
lurgy. A — for such a charter was presented b 
Mr. C. A. Moreing, M.I.C.E., and others, but, in accord- 
ance with the advice recorded above, has been rejected. 


In a recent discussion at the American Master 
Mechanics’ Convention, Mr. F. F. Gaines suggested that 
better results would be obtained with steel boiler tubes 
if ‘‘medium,” in place of soft, steel was adopted. He 
stated that when steel was first used to replace iron in 
fireboxes, a very soft quality of steel was used, which 
gave much trouble from pitting. Harder steels are now 
employed, and the pitting has much diminished. 


Professor W. F. M. Goss has recently reported a case 
which shows how. great may be the difference in the 
efficiency of different firemen. In a test of a pumping 
engine extending over 72 hours, the boilers were fired by 
different firemen, each working a ‘“‘ watch” of eight 
hours. The load on the engine and other conditions were 
practically constant throughout the run, yet the worst 
fireman used 25 per cent. more fuel during his watches 
than the best one did. 


In the Danish island of Lolland light narrow-gauge 
railways have found considerable favour, and plans are 
now under consideration for the building of additional 
lines. In many cases the existing light railways in that 
district run along the public high roads, and are worked 
by steam, without this having caused any inconvenience. 
The projected new lines will, however, in several cases 
have to be carried along new routes, necessitating acquisi- 
tion of land, in spite of which the cost is calculated at 
only some 25007. per mile. 
finds part of the money at such undertakings. 


Numerous experiments have proved that the vitality of 
Micro-organisms is practically unaffected even by ex- 
posure to the intense cold of liquid air. M. d’Arsonval has 
recently suggested that this extraordinary resistance to 
cold is due to the fact that the liquid contents of the cells 
never actually freeze. Theory shows, in fact, that in 
minute cells the liquid contents must be subject to 
enormous pressures from the combined effects of osmotic 
pressure and surface tensions. Such pressures tend, as is 
well known, to lower the temperature at which water 
freezes, and M. d’Arsonval states that in certain of the 
smallest cells the internal pressure must be equivalent to 
so many thousand atmospheres that solidification may well 
be impossible. In a series of experiments on yeast, he 
found it possible to kill the oie cold on taking the 
precaution to previously reduce the osmotic pressure 
within the cells, 


Last week sample plates of 4-in. non-cemented er 
of armour submi by Sir W. G. Armstrong, Whit- 
worth, and Co., Openshaw Works, Manchester, as speci- 
mens of armour for the cruiser Lancaster, the contract 
for which vessel, with her armour, has been placed with 
the firm, were tested at the Whale Island, under the 
superintendence of Capt. A. Barrow and Lieut. Drury- 
Lowe. The plates measured 4 ft. by 4 ft., and each was 
required to stand three rounds of armour-piercing pro- 
jectiles from the 4.7-in. quick firing gun, fired with a 


The Government generally | Pe 


striking velocity of 1635 foot-seconds. The results of 
the tests showed that the service requirements were 
‘satisfied in every respect, the order for the armour being 
conditional upon the satisfactory tests of three plates. 
‘Five plates were tested, from which the necessary 
standards for guidance in manufacture of the armour 
for the above ship were selected. The average penetra- 
‘tion was under 1 in., and no cracks or bulges were de- 
veloped on the backs of the age which were in the 
‘same state as before firing. Other plates of greater thick- 
ness and harder quality—namely, 9 in. and 12 in.—are 
now being submitted by the same firm for trial under 
service conditions. 


The cost of shop drawings in a large American 8 
building concern is dealt with in an article by Mr. H. G. 
tS sgn of Boston, recently published in the Iron Age. 
The works in question employed thirty-eight draughtsmen 
outside of the computing and estimating department, 
which was responsible for the preparation of general 
designs. The head draughtsman received 37/. 10s. per 
month, and the pay of the others ranged from 8/, 7s. up 
to 31/. 1s. per-month, the average being about 17/. 43. per 
month. This staff turned out in forty weeks 1693 sheets 
of drawings measuring 24 in. by 36 in., the average cost 
per sheet, including office expenses, being about 58s. 
About 70 per cent. of the total expenses were incurred in 
the actual making of the drawings, and about 18 per cent. 
in the work of checking them, the — office expenses 
being about 12 percent. of the total. A careful investiga- 
tion of the records showed that the cost per sheet was 
highest in the case of the drawings made by the junior 
draughtsmen, those made by the more experienced men 
costing sometimes as little as 333. per sheet in spite of the 
higher rate at which these men were paid. This arose 
largely from the fact that with the drawings properly 
made at the outset, little checking was needed. 


In a recent issue of Le Genie Civil is published a short 
note ——— . machine for increasing the oxygen 
content of air before using it in furnaces. The machine 
is said to be due to M. Mazza, an Italian engineer, and 
is merely a centrifugal separator. On passing air into 
this centrifugal machine, the oxygen molecules, being 
heavier than the ni nm ones, tend, ib is stated, to 
concentrate at the periphery of the machine, and on 
—— off the air at this surface it is found to be con- 
siderably richer in oxygen than normal air. In fact the 
oxygen content can, ib is said, be readily brought up to 
26 per cent. of the total (weight ?). Common air, it 
be remembered, contains but 23.2 parts by weight of 
oxygen. The centrifugal machine used acts at the same 
time as a blowing fan, the enriched air being delivered 
under a slight pressure, whilst the impoverished air is 
drawn off continuously from near the centre of the 
machine. About 2 horse-power are needed, it is stated, 


to operate a se’ tor capable of delivering 18,000 eubic 
feet of enriched air per hour. This enriched air has been 
used for supplying the furnaces of a boiler, and has led, 


itis stated, to an increase of water evaporated per pound of 
coal from 9.5 lb. with natural draught to over 12 lb. with 
the Mazza apparatus, 


A number of interesting experiments as to the suit- 
ability of alcohol, for replacing petrol or gasoline in workin 
internal-combustion motors, have recently been carrie 
out at the Technological Institute, Hohenheim, by Pro- 
fessor Behrend. The motors used were of 6 horse-power, 
and were built by Messrs. Kérting Brothers, of Hanover. 
Professor Behrend’s experiments were, in the first 
place, made with ba =f methylated spirit, next with 
spirit in which one-half of the methyl alcohol was 
replaced by benzine, and thirdly with a mixture con- 
taining a further 18 per cent. of benzine. Benzine is 
not only cheaper than the denaturants generally used, 
but has the advantage of augmenting the value of 
the mixture as an agent for producing power. Work- 
ing with the ordinary methylated spirit the cost of 
1  siices hour proved to be 1.43d. per hour, whilst 
with the mixture containing the large proportion of 
benzine the cost was 1.25d. per hour. The cost of 
1 horse-power per hour, when the same motors were 
worked with petrol, proved to be about 1.2d. per hour, so 
that at present prices alcohol containing, say, 20 per cent. of 
benzine can, in Germany, compete commercially with 


alcohol used for trade purposes in Germany is mainly 
tato spirit, and costs, including the expense of methy- 
Raine, only about 11d. per gallon. 


The military organ, the Reichswehr, gives a detailed 
account of the latest addition to the Austro-Hungarian 
navy, the new armoured turret-ship, the Arpad, which 
will belaunched on September 11. It is the second of 
the new division of battleships, of which the first, the 
Hapsburg, was launched ten months ago. Ibis — 
that the third vessel of this type will be completed before 
the end of next year. All three havea displacement of 
8340 tons, or nearly 1500 tons more than the Kronprinz 
Rudolf, which was : 
fleet. They ex the Monarch class, intended for 
coast defence, by 2740 tons. The machines, boilers, 
and ammunition stores are protected by an_ arched 
armoured middle deck, 60 millimetres thick. The prin- 
cipal guns, three in number, are p in two armoured 
turrets. These are quick-firing 24-centimetre cannon. 
The ammunition consists of steel shells, 105 centimetres in 
length, and weighing 215 kilogrammes. The minor arma- 
ments amount in all to 30 - anentogags * og ing from 
15 centimetres to 8 millimetres. ‘The double screws 
are worked by two triple-expansion engines with an 
indicated horse-power of 11,900. The maximum speed is 
184 knots. There is storage room for 800 tons of coal, 
which permits of a voyage of 3600 geographical miles. 








In reply to queries from a committee of the Master 
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Mechanics’ Association, appointed to report on the cost 
of running trains at high speeds, Mr. Delano, of the 
Chicago, Burlington, and Quincy line, gave particulars 
as to some experiments on the subject made by him. 
The amounts of water and coal used by the fast mail 
between Chicago and Burlington, which is scheduled to 
run the distance of 206 miles at 51 miles hour, were 
carefully measured on three occasions. dummy train 
of the same weight then made the run at half the speed, 
and the consumption of coal and water in this case also 
noted. Twosuch runs were made with this special dummy 
train. Taking means, Mr. Delano states 6 the com- 
parative results were as follows : 


Mail Dummy 
Train. Train. 
Per Cent. Per Cent. 
Speed... ... oo a 100 50.7 
Deawbar pull per ton 100 46.5 
Water per ton-mile 100 68 
Coal per ton-mile ... 100 54.5 


Me. Delano further points out that a much heavier and 
more expensive engine was needed to run the fast train. 
He concludes from the trials that the cost for power 
varies directly as the speed at which the train runs. 
Whether in particular cases it pays to run fast trains 
rather than slow is, of course, a purely commercial 
question. © 





Tue Wortp’s Pronuction or Coat.—An official state- 
ment shows the production of coal in the five principal 
coal-producing countries of the world in the years 1898, 
1899, and 1900 :— 





United 


| United 
Year. | Kingdom. 


States. 

tons,* 
196,406,000 
226,554,000 
245,422,000 


Germany. | France. | Belgium. 


| tons.* tons ¢ tons.t tons. t 
1898 | 202,055,000 | 96,310,000) 31,826,000 |22,088,000 
1899 | 220,095,000 | 101,640,000 32,256,000 |22,072,000$ 
1900 | 225,181,000 | 109,225,000 32,587 000$/23,352,000¢ 
' 














*Tons of 2240 lb. t+ Metric tons of 2204 1b, gs Provisional figures. 


Tb will be seen that the amounts produced in 1900 were in 
all cases greater than in the preceding year, the increase. 
in the production of the United States being especially 
noteworthy. The production of the United States has 
for the last two years exceeded that of the United King- 
dom. The production of Germany represents less than 
half, and that of France and —— together about a 
quarter of that of the United Kingdom. The total 
known coal production of the world is about 650 million 
tons per annum, of which the United Kingdom produces 
rather more than a third, and the United Kingdom and 
the United States together account for nearly three- 
quarters. The on statement shows the average 
value per ton of the coal produced, taken at the pit’s 
mouth, in the five above-mentioned countries, in the 
year 1899 :— 














Ph ax ml Germany, France. | Belgium. — 
per ton per ton per ton per ton per ton 
s. d. s. d. 8s. d. s. d. 8. d. 
TAF 7 9} 9 11} 9 114 4 8} 














These averages are in all cases higher than in 1898. but 
the rise in price was much greater in the United King- 
dom than in the other countries dealt with, the average 
value nearly approaching that of Germany, where prices 
in recent years had been about 1s. higher than in the 
United Kingdom. The figures for 1900 can only be given 
in the case of the United Kingdom, Germany, and the 
United States, for which they were 103. .» 83. 104., 
and 53. 54d. respectively. The output of British India 
was 4,937,160 tons in 1899, or more than double the 
annual output ten years previously. Australasia _pro- 
duced 5,450,000 tons in 1899, of which New South Wales 
supplied five-sixths. The question of the exports of 
coal from each country is complicated by the fact that 
the published returns do not in all cases show the pro- 
ure with regard to what is called ‘‘bunker coal.” In 
the United Kingdom, and in France, all coal for the use 
of steamers engaged in the foreign trade is, in the official 
returns of those countries, an a in these 
tables also, included in the exports, while coal for the 
use of steamers engaged in the home or coasting trade is 
excluded. In the United States coal ship for the 
use of steamers engaged in the foreign trade is not in- 
cluded in the exports, and no separate account is taken 
of the quantity of such coal. The principle in Germany 
is to exclude all coal put on board vessels to be used as 
bunker coal from the import and export accounts. It 
should, however, be pointed out that coal sent from other 

rts of the German Empire to the free port of Hamburg 
is included er exports ; and whilst 16 is true that the 
greater of this finds its wa, ens ae may, 
no doubt, do so in the form of bunker - In Japan 
coal for ships’ use is included in the —— and a 
separate account thereof is given. In the United a 
dom the coal shipped for the use of steamers in the 
foreign trade amounted in 1899 to 12,226,801 tons, and in 
1900 to 11,752,316 tons. The quantity of coal exported 
from the United Kingdom was greater in 1900 by about 
three million tons than in 1899, when it was greater than 
in any previous year. e United States exports are 
insignificant compared with those of the United King- 
dom, but they increased by over two million tons 
between 1898-99 and 1899-1900, and are now between 
three and four times as great as they were ten years 
ago. 
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BALANCING MARINE ENGINES ; THE 
PREVENTION OF VIBRATION. 
To THE EprTor oF ENGINEERING. 

Srr,—There are only two points which call for further 
ene in Mr. Seaton’s letter, published on page 92 of your 

ib issue : 

1. Mr. Esplen explicitly denies that either he or Mr. 
Moss had anything whatever to do with designing the 
engines of the Canopus. Hence Mr. Seaton’s argument 
from the trio, successful in their engineering ventures, falls 
ORE Beek he éngine I depend 

. Mr. Seaton says the éngine I pi **is dependent 
on the ship’s bottom, or other foundation, in transmitting 
the power of the wing engine to the crankshaft.” 

Isay: ‘In this, as in every other engine, excepting the 
couple transmitted along the shaft, the steam stresses are 
all taken up in the framing.” 

In other words, he says the particular a I propose 
is not statically self-contained. I say that it is, to 
exactly the same extent as any other engine. The state- 
ments are absolutely contradictory, and one must be 


wrong. 
Let us first substitute a ene bar for the crankshaft, 
and thus eliminate the couple transmitted along the 
shaft. Then, referring to Fig. 4, page 64, ‘the steam 
pressure on the top side of the piston—ia the cylinder, 
not over the crank—produces a vertically upward pull on 
this cylinder of, say, 30 tons. This load on the piston 
produces also, through the levers, 30 tons vertically. up- 
ward pull on the straight bar, and thus on the bedplate ; 
also a downward vertical push on the centre bearing of 
the lever of 60 tons. All these are transmitted to the 
framework of the engine; and, as the 60-ton force is 
éxactly midway between the two 30-ton forces, there is a 
alance, and nothing is transmitted to the ship’s bottom. 
The steam pressure in the smaller cylinder obviously 
produces a balance, as the forces on the piston and cylinder 
are equal and oppositely directed. 
If, now, we replace the crankshaft, we have, in addi- 
tion to the above, the couple which goes to turn the pro- 
lier. The reaction of this couple on the engine, and 
pom it on the ship, produces a small heel of the ship 
of sufficient amount to induce an opposing righting 
moment equal to the couple, and varying as it varies. In 
this respect all engines are alike. 
Thus my statement is exactly verified. 
The unbalanced inertia forces, which contribute nothi 
to the power of the engine, are in all cases transmit 
to the ship, as is well known, and as I stated in my pre- 
“— letter. er as Or ae 
must a or explaining such simple facts; but 
evidently Mr. Seaton did not understand them, and he 
may have misled others. 
I am, yours very ay i 
JOHN H. Maca.PIngE. 
Viewfield, Kilmalcolm, July 23, 1901. 





CAPPED ARMOUR-PIERCING 
PROJECTILES. 
To THe Eprror oF ENGINEERING.’ 

Srr,—When dealing with the above subject, in a recent 
issue of your paper, I referred to the importance of the 
“*time factor,” when the efficiency of modern armour- 

lating, and of the are agaoee with which it may be use- 

ully attacked, are being considered ; and I instanced the 
increased quantwm of resistance offered by a golf-ball to 
rapid bodily displacement, the measurement of which 
may —s ascertained, as indicated in my paper. 

It is, perhaps, right that I should point out that. the 
molecular resistance to compression, due to the viscosity 
of the substance of the ball, is used by me solely as a 
means of measuring the amount of force applied, and 
therefore of resistance experienced, when the inertia of 
the ball is being overcome; and that therefore the truth of 
the conclusion which I deduced therefrom is in no way 
affected by the subsequent velocity of the ball or by the 
rigidity of an armour-plate, as distinguished from the 
compressibility of a golf-ball. My proposition being 
alone conversant with the effect of time on resistance. 
As those considerations are, in a sense, novel, and their 
significance would appear to have hitherto been over- 
looked, the following extract from Lord Kelvin’s well- 
known essay on Elasticity may be of interest, and at 
the same time show that the principles which have 
heretofore governed the construction of armour-plating 

of jectiles need revision. In dealing with the 
fricti resistance of solids against change of shape, 
which, in the attack of an armour-plate, finds its analogy 
in the resistance to molecular compression, distortion, 
fracture. and displacement of that a of the plate 
engaged by a perforating projectile, he says that ‘‘ such 
resistance against change of shape must in every solid 
be infinitely small, when the change of shape is made at 
an infinitely slow rate, since if it were finite for an in- 
finitely slow change of shape, shere would be infinite 
rigidity, which we may be sure does not exist in nature.” 
hen discussing those matters recently with a gentle- 
man who unites great practical experience and know- 
ledge of such matters with manifest ability, he drew my 
attention to the manner in which the importance of the 
“time factor” shows itself when plates are being 
mched by machinery, to which the analogy qud per- 
oration of armour-plate by projectiles, is complete and 
obvious. 

If there still be any one who doubts the truth of my 
proposition qué the importance of time, he can readily 
convince himself of his error. by lifting any given weight 
to any given height in, say, five seconds and then in one- 
ee SP SOAS Ak DOE ee NORE 
each case, but necessary expenditure of energy 
—possibly—a hundredfold. 





This is, of course, only one of many factors which 
demand recognition, and which may, with vast advantage, 
be applied to almost every single item of manufacture in 
a great industry, which, notwithstanding its progress in 
recent years, still leaves much room for improvement. 

Yours truly, 
P. M. Staunton. 





SELF-PROPELLED LURRIES FOR 
MILITARY PURPOSES. 
To THE EprTor or ENGINEERING. 

S1r,—I shall be much ran: ps if you will insert the en- 

closed query in your esteemed paper : 
he first condition in the published statement of re- 

quirements of self-propelled lurry for military purposes 
is as follows : : 

“*The lurry to be capable of being used on sough roads, 
‘* and, to a limited extent, across country. To be able to 
‘* go wherever a country car} can go, and to be capable of 
“ Seine driven through an opening 7 ft. 6 in. wide.” 

Does this mean that the lurry must enter and eme 
head first, completely turning round in a width of 14 ft. 
or 80; or may it come out backwards? Most heavy 
vehicles at present running require some 40 ft. or 50 ft.in 
which to turn, but the matter is touched upon very 
gently. ELECTRICAL. 

4 The Pavement,-Brownhill-road, Catford, Kent. 

July 24,-1901. 





SUPERHEATED STEAM AND ITS 
DIFFICULTIES. 
To THE Epiror or ENGINEERING. _ 

Srz,—Hearing so much about the advantages and 
economy of ‘superheated steam, perhaps our experience 
as | be of interest to your readers. 

he engines in question are triple-ex ion, 17} in., 
30 in., and 52 in. cylinders by 36 in. stroke. ‘The boilers 
work at 200 lb. pressure, and are of the cylindrical mul- 
titubular type ; the superheater is fixed in the smokebox, 
and the gases through the superheater immediately 
after leaving the boiler tubes, and the amount of super- 
heat we get is about 130 deg. ; ; 

The only difficulty we have experienced in the use of 
this superheated steam is in the high-pressure piston. 
We have tried ‘‘ Ramsbottom” rings both in cast iron 
and bronze, and find that they wear out very poy the 
cast-iron ones not only wear, but break ; and the bronze 
ones completely wear away. This in spite of — 
speci ly selected cylinder oil (pure hydrocarbon), an 

ty of it. 

At present we are running with a solid piston without 
— ; but this necessarily passes a lot of steam. 

e should feel obliged if some of your readers who are 
using superheated steam would give us their experience 
with the high-pressure —_ and also state what style 
of rings they use. We feel assured that if a satisfactory 
3p can be made, there is a very considerable economy 

the use of steam superheated even to the moderate 
extent that we are doing. 

We noticed a few weeks ago an illustration of an engine 
by «the, Wallsend Slipway Company, for the Wallsend 
Electric Supply Corporation. It would interest us, and 
no doubt many other of your readers, if the makers would 
state what style of piston they are using, and what results 
they are obtaining from the same. 

Perhaps some of your readers who are using Schmidt's 
“eee would also give us their experience. 

he difficulty appears to arise from the absolute dry- 
ness of the cylinder, in which condition the slightest pres- 
sure of the rings on the walls of the cylinder causes an 
undue amount of wear, and no lubricant with which we 
are acquainted (and we have tried several) appears to have 
the slightest effect in stopping this wear. 

Yours obediently 
July 22, 1901. J.B 





EXPERIMENTAL TANKS. 
To THE Eprror OF ENGINEERING. 

S1r,—Having seen in your report of the Institution of 
Naval Architects that many members bewail the lack of 
experimental tanks throughout the country, therefore I 
venture to suggest, through the medium of your valu- 
able paper, that one might be established as part of the 
equipment of the new physical laboratory, now in pro- 
gress of erection at Bushey House, near Hampton 
Court. ours, &c., 

Ropert W. MAXwELt. 
40, Thanet-road, Erith, July 17, 1901. 








“TEXYL” ROOFING AND CONSTRUCTION. 
To THE Epiror or ENGINEERING. 

S1r,—As your notice of the ‘‘ Texyl” method of roof- 
ing and construction, exhibited in connection with the 
Benson PavilionattheGlasgow Exhibition, might be rather 
misleading, will you allow me to explain that the use of 
“‘petrifite” cement in combination with corrugated 
sheeting is not an integral feature of the construction. 
**Petrifite” has excellent qualities as a cement, and ap- 
peared to be well adapted for this pecpens : but all the 
roofs and buildings hitherto erected on this principle have 
been done with Portland, which answers equally well ; 
and, in fact, any local cement which is capable of bond- 
ing, and will resist weather, can be successfully used. 
At the same time I can recommend “‘petrifite” where its 
use is unders The — consists in the method of 
treating the corrugated sheets, which forms a strong key 
for the cement to attach itself to; and the union of the 





two materials has a very considerable tensional strength 
—far greater than that of the two separately. 
Thanking you eg to perenapoe tion, 
am, ai a 
si H. é MaARILLIER. 
82 and 83, New Bond-street, W., July 23, 1901. 





- * MASTER AND SERVANT AND THE 
RIGHT TO INVENTIONS.” 
To_ THE .EprToR oF ENGINEERING. 

_ Sin,—Seeing that so many readers place reliance upon 
and are guided by what appears in ENGINEERING, it is to 
be fi that the article ‘‘ Master and Servant and the 
Right to Inventions,”~in -last- week’s issue, may prove 
misleading ; especially the concluding portion,.where the 
writer, referring toa joint grant, says ‘‘ The parties must 
be content to “* go halves,” or get nothing at all. 

Now, as a matter of fact, where a patent is granted to 
two’or more’persons jointly, and there is no express agree- 
ment between them ‘to the contrary, it-has been held that 
each one of the joint grantees may use the invention with- 
out the consent of the other or: others, and without 
liability to account to him or them for the profits made by 
such use. ! , 

Your obedient — 
W. Liorp Wis. 


46, Linvola’e-Inn Fields, W.C., July 22, 1901. 


Note by the Author of the Article. 

Hy, Be kindness of the Editor, I am enabled to reply 
to Mr. ‘Lloyd’ Wise’s letter. I agreé. entirely with 
statement; and- am sorry if, by the use of the expression 
“go halves,” I have left room for misunderstanding. In 
my article I dealt only with the rights of the opposi 
parties, master and “servant, as between themselves, an 
was not concerned with-their dealings-with third parties. 
All I meant to imply by the expression used was that, as 
between themselves, éach would- be-given an equal right 
to the patent. - I should have thought this was clear from 
the context; but if others have taken Mr. Lloyd Wise’s 
interpretation, I am obliged to him for giving me this 
opportunity of making the meaning clear. 





ArmourED Hosz—Egratvum.—In connection with our 
description of a form of armoured hose, published in our 
issue of July 12 last, page 49, we learn that, whilst Messrs. 

allach Bros. were the wholesale ts for this hose at 
the time at which.it was first brought under.our notice, 
this is no longer the case ; and that the agency for Great 
Britain and some other countries is now in the hands of 
a John Macdonald and Son, of 9, York-street, 

gow. , ; 


Gop In WESTERN AUSTRALIA.—The uction of gold 
in Western Australia in the first half of this year was 
858,112 oz., as compared with 758,305 oz. in the corre- 
sponding period of 1900, and 709,795 oz. in the corre- 
spondin ey of 1899. The value of this year’s output 
was 3268 93/., a8 compared with 2,881,560/. in the corre. 
spon cod erg of 1900, and 2,697,224/. in the correspond- 
ing period of 1899. The-increase in production was still 
continuing in June this year. 


Royat Yacuts.—The following Table gives some 
particulars of His Majesty’s yacht Victoria and Albert 
and other Royal yachts: 


ae 





| When Built. 


| 
| 
| 
| 
| 


| Draught. 
Horse-Power. 


Nationality. 
| Breadth. 
Indicated 

| Speed. 


| 
Victoria and 
Albert .- Britain .. 
Hohenzollern |Germany | 
Standart Russia ..| 
Meramar... |Austria ..| 
Savoia .. | Traly 
Milan .. ../France .. 
Dannebrog -- |Denmark 1879 
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11,000) 20.5 
9,600! 21.75 
12,000| 19 
000| 17 
3,340) 14 
4,000] 18 
1,000; 14 
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DanisH State Raiways.—A Royal Commission, 
which has been sitting for some three years, has now 
handed in its report upon various reforms in the 
Danish State Railways. It is proposed to appoint a 
General Board, consisting of five members—one — 
director and four directors—each of which will be the 
head of one of the following departments :—The traffic, 
the lines, the locomotive and ineering department, 
and a department for accounts and tariffs. The is 
to meet once every week, or whenever it is thought ex- 
pedient. At present there is one general director, who 
is virtually omnipotent, in the same way as responsi- 
bility is very comprehensive; and a portion of the com- 
mittee is in favour of this official retaining the greater 
portion of his power: As regards salaries, Stag) ane 
to divide the officials, with exception of the directors, 
into fifteen classes, They are all entitled to pensions after 
10 years’ service, ps sage with 50 per cent. of the 
salary, and reaching the maximum—663 per cent.—after 
29 years of service. All the functionaries, from the 
directors downwards, receive a tantiéme, when the surplus 
is not less than 2 per cent., of the capital invested in the 
railways. The sick funds are. to be amated into 
one institution, which is to receive a subsidy from the 
State railways of 4 kr. for every married, and 2 kr. for 
every unmarried, member. 
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THE CONSTRUCTIVE DEVELOPMENT OF 
THE DURR BOILER IN THE GERMAN 
NAVY.* 

By Von Bucnuoutz, Naval Constructor, Imperial 

German Navy. 
(Continued from page 83.) 
Tue Borers oF THE ‘‘ SACHSEN.” 

TueséE eight boilers, built in the year 1897, represent 
the pure Diirr type, no other firm having any share 
either in the design or in the construction. Figs. 
15 and 16 on page 129 are sections and an elevation 
of the boilers, while Fig. 14 on page 131 is a view 
from a photograph taken in the works during the 
building of the boilers. The inclined tube ends and 
the bending of the lateral rows of tubes (Fig. 16) will 
be noticed. The superheater is combined with the 
receiver. The diameter of the lowest rows of tubes, 
97 millimetres (3.82 in.), with a wall thickness 
of 5 millimetres (0.2 in.), exceeds the customary 
dimension, 83 millimetres (3.27 in.), because there is 
a brisker evaporation in these tubes. The rear wall 
is built after the Victoria Louise pattern, already de- 
scribed, and is provided with the same hole-covers. 
The front and rear casings are formed by large doors, 
however, which keep the dirt out more etfectually 
without interfering with the accessibility. 

Tue Borers or THE ‘ VINETA,” 

The large cruiser Vineta, a sister-ship to the Vic- 
toria Louise, was in 1897 fitted with twelve regular 
Diirr boilers, which do not materially differ from those 
of the Sachsen. A perspective view of a group of 
these boilers is given in Fig. 17, and a vertical section 
in Fig. 18 on page 131. The lateral tube wall has 
been dispensed with in order to reduce the number of 
different tubes. This resulted, however, in the sides 
of the boilers getting very hot, and radiating a con- 
siderable amount of heat into the boiler-room. The 
top row of tubes is not bent down, as had so far been 
done, but is partly covered with plates, and the space 
between the tubes is thus narrowed. In other respects 
the Sachsen type of boiler has been adhered to. But 
the weight per square metre of heating surface has been 
reduced a little—to 125.6 kilogrammes (25.74 lb. per 
square foot), and the boilers further occupy less space 
than on the Sachsen. Referred to the indicated horse- 
power, the boiler weight is as low as on the Victoria 
Louise, although the Vineta boilers have a stronger 
casing and furnace; the Vineta boilers are harder 
worked. 


Tue Borers OF THE ** Prinz HerNricu.” 

The fourteen boilers of the large cruiser Prinz 
Heinrich again mark considerable progress. They 
were constructed and built by the Diirr Company, and 
finished in 1900. It will be seen from the illustrations, 
namely, the perspective view given in Fig. 19, 
annexed, and the sections, Figs. 20 and 21, page 132, 
that the dimensions have been increased. Each 
boiler has 284.1 square metres (3057 square feet) of 
water-washed heating surface. The lateral walls, 
formed by crowding the tubes, have been re-adopted to 
prevent the heat losses by radiation ; the receiver has 
a diameter of 1100 millimetres (43.2 in.), against 
900 millimetres (35.4 in.) on the Sachsen and Vineta, 
and a mud chamber has been added to the header, 
which extends deep below the lowest row of tubes. 
The tubes taper by a few millimetres in their cones, 
whose external diameters are thus reduced. Another 
novelty is the combustion chamber, arranged between 
the second and third rows of tubes with the object of 
realising a more complete combustion and diminishing 
the smoke. The two lowermost rows of tubes are not 
only larger in diameter than the others, but also more 
inclined in order to meet the livelier evaporation. The 
cap ends of the tubes, which can easily be screwed on, 
constitute an essential improvement, to which atten- 
tion will be drawn later on. 

These various improvements and the solid construc- 
tion of all parts have made these boilers somewhat 
heavier than their predecessors; the weight amounts 
to 129.7 kilogrammes per square metre (26.6 lb. per 
square foot). The evaporation tests, conducted on the 
Imperial Wharf, at Kiel, have led to most favourable 
results, and have justified the adoption of many of the 
novel details. The trials also established the fact 
that the superheating on the so-called superheater 
does not amount to more than a few degrees (Centi- 
grade), but that the previously rather moist steam is 
completely dried. 

THE Borers oF THE LARGE CrvIsER ‘*B,” 

Fourteen boilers are now being completed at the 
Diirr Works for the large cruiser “‘B.” They will differ 
from those of the Prinz Heinrich conentiay only in 
one point, namely, that the additional combustion 
chamber has again been dispensed with, for reasons 
presently to be discussed. Another feature has been 

* Translated and reproduced, by permission of the 
author, from the journal ‘‘Schiffbau,” vol. ii., 1901, 
February 8 and 23, March 8, published by Herr C. E. M. 
Pfeffer, Berlin, 





abandoned. The stay-bolts had been made with wide 


bore-holes, for the introduction of the steam pipes by | 
the aid of which the adhering ashes were removed. | 


But other methods of cleaning have been worked out. 
The stay-bolts need no longer be hollow, and can 
therefore be reduced in diameter ; narrower spacing 
thus becomes possible, and weight and space are 
economised. 
construction of the boilers as made for cruiser ‘‘ B.” 


CureF Data OF THESE BoILERs. 


The Table on page 134 summarises the chief data of 
the boilers which have briefly been described. It gives 
dimensions, weights, spaces occupied, and results of 
trial runs and of evaporation tests conducted on shore. 
The trial runs lasted six hours at forced draught. In 
reducing the data to the indicated horse-power unit 
there have been taken in consideration the powers of 
the main engines, and of the auxiliary machinery 
indispensable for the working of the engines, namely, 
the feed pumps, circulation pumps, and the ventilators 
of the stokehole. As the boiler steam is further 


utilised in the steering engines, other ventilators, | 


steam cooking apparatus, &c., and for illumination, 





Figs. 22 and 23 explain the general | 


haven, entered the Skagerak and the North Sea, the 
priming trouble commenced. It was finally ascertained 
that the bath water preheaters were not quite tight. 
The sea water got into the condensers and thence into 
the boilers through the return conduit of the heater 


| steam, and it may be assumed with a fair amount of 


reliability that these leaks had existed already when 
the boat was still in the Baltic. 

This severe priming rendered it impossible to run 
at high speeds; and as the emptying of the boiler 
and refilling with water then required several days 
of hard work, whilst the operation can now, in the 
recent types, be accomplished within a few hours, 
“a serious inconvenience was experienced. 

he appareatiy deleterious influence of sea-water 
seems to contradict the results of experiments which 
Professor Gutermuth has conducted, on behalf of the 
Diirr firm, at the Technical College of Darmstadt. 
His apparatus was practically a small Diirr boiler, 
with only one vertical row of tubes. Professor Guter- 
muth reports: ‘‘ No essential difference was observed 
in the steam generation, nor in the circulation of the 
water, when up to 12.2 per cent. of sea-water were 
gradually injected into the fecd water; the pressure 


Fic. 19. ONE or THE Boiters or THE ‘‘ Prinz HEINRICH.” 


the boilers of the boats which have passed their trials 
perform really more than the figures of the Table 
indicate. The two cruisers, Prinz Heinrich and ‘‘ B,” 
are still at the wharfs. In their cases the power has 
been put down as per contract. Allowance has, how- 
ever, been made for steam consumption for other 
objects than propulsion. 

The development of the Diirr boilers having been 
explained in its broad features, attention will be drawn 
to certain details. 


THE QuaLity o¥ THE Freep WATER. 

While the Diirr boilers always yield dry steam, even 
with sudden increases in the steam consumption, it 
was observed on H.M.S. Baden, Victoria Louise, and 
Vineta, that the boilers primed badly as soon as only 
a trace of sea water contaminated the feed water, 
such as might = access through a small hole eaten 
through a condenser tube. On the Sachsen, on the 
other hand, and on the Bayern likewise, up to 2 per 
cent. of salt have been found in the feed water with- 
out calling forth any irregular boiling. On the Baden 
and the Vineta, the very slightly saline water of the 
Baltic sufficed to cause priming ; the Victoria Louise 
— to be sensitive only to the salt water of the 

orth Sea. The latter boilers had, at any rate, always 
generated dry steam when the boat was cruising in 
the Baltic. ‘But as soon as the Skaw was rounded 
and the vessel had, on its way from Kiel to Wilhelms- 





was 7 atmospheres (100 lb.), and the steam remained 
dry. Addition of 0.5 per cent. of soda, however, 
sufficed to produce so much frothing in the receiver 
that priming became bad, the steam carrying a large 
amount of water with it.” The Navy had experienced 
the same trouble with soda, and the difference in the 
two sets of observations may, perhaps, be explained 
by the fact that Professor Gutermuth added his sea- 
salt to oe feed water, whilst the boiler water on 
board always contains some soda, It may be that 
sea-water causes ern in the presence of soda. * 

At any rate, the frothing of the feed water in the 
presence of soda and sea water is in no way charac- 
teristic to the construction of the Diirr boiler. It 


finds its explanation in the ee properties of the 


water, and would result in all types of boilers, though 
it would not always prove equally disturbing. The 
less water we have in a boiler, the quicker the satura- 
tion, conducive to frothing, will be reached; the 
smaller the bubbling surface, the higher the water 
will spurt ; and the closer the entrance to the super- 
heater is to the water surface, the more water will ba 
carried over into the engine. For these reasons, the 
receivers and the sections of the cross-headers have 
been enlarged in the recent modifications of the boilers. 

The dimensions of the water and steam spaces of the 





* These assumptions have been subsequently confirmed 
by later experiments. 
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TABLE I.—Dier Borers or THE GERMAN Navy. 





NAME OF SHIP. 





Number. 


Boiler. 


Experi- | 
“Rhein.” mental “ Baden. 


Large 
Cruiser B. 


* Prinz 


let » ‘“*Sach- |** Victorial.. rt | 
Bayern sen.” Louise.” Vineta. [Heinrich ” 








1893 
Diur 


1 


1|Built in .. 1895 1896-7 
2 Firm Diirr Ge 
| Wi 


erft. 


1 8 
Cuter DIMENSIO 


13 
6 


3. Number of boilers 


4; Working pressure 15 
5 Grate area es i ws 5 04 
6 Heating surface, water - 
sq.m.! 89.4 223.2 194 
7 Ratio, grate area to heating surface) 1: 2508 1: 44.28) 1 : 32 33 
8|Surface of superheater tubes, ae. 3.57 18.985 | or. 8.15 
9 Steam space in receiver, excluding 
superheater .. cub. m.i 1.48 


j 
} 


Power indicated, main en- 
gines, and auxiliary engine 
machinery .. 1.H.P.} 

Power per square metre of! 
heating surface .H.P.| 

Coal per square metre of! 
grate area os 

Coal per indicated horse- 
power perhour .._ kg. 

Air pressure in stokehole 
millimetres of water ° 

Power of main engines and 
auxiliary engine ae: 


2.3 1.61 


REsvuLTs OF EVAPORATION TRIALS. 


10 Coal burned per square metre eee 
of grate per hour .. » kg. . 
11 Water evaporated per hour bre 
kilogramme of coal, reduced to 
steam pressure of 1 kilogramme 
and feed-water of 0 deg. Cent. 


REsuLts OF Tria Runs. 


~ 
tr 


| 6355 
4.09 


_ 
oS 


- 
steamrun Six hours trial run at 


rs 


135.6 


forced draught 


>) J 


_ 
ae 


’ 


34.14 


~ 


e's | 4704.5 
Power per square metre of 
heating surface .. 1,H.P. 
Coal burned per square metre 
of grate area .. k 
Coal per indicated 
power per hour is g. 
Air pressure in stokehole ; 
millimetres of water .. 
Power of main engines and 
( guxiliary engine machinery 


heat- 
.H.P. 


_ 
® 


3.03 


a. 


_ 
Cc 


95.8 


% 


oa g. 
horse- 
k 


i) 
= 





4 hours’ full 


27.65 


» 


1365 
1.76 

78.45 
1.041 


Power per square metre of 
ing surface .. LH.P. 
Coal burned per square metre 
of grate area .. ss 
Coal per indicated horse-power| 
per hour 2 oe ke 
Air pressure in stokehole; mil- 
limetres of water... es 


re 3 
24 hours’ run. 





to 
ica 


| 9.75 
WEIGHT OF 


27 Weight of boiler body with super- 
heater = ee «| 
28 Weight of coarse fittings, grate, 
and brickwork A so” 
29 Weight of boiler casing 
30 os water 
31 Weight, total .. 
82 Total weight per sq 
heating surface... »> g- 
38 Total weight per indicated horse- 
power - os oo |6E 61.61 
34 Water weight per indicated horse 
power.. - es oo ae 16.3 


| 12536 
4247 | 
$327 
5150 

25260 


113.2 


"| 3610 
21,565 


241.2 


juare metre ‘of | 
k 165.9 


40.5 


sé 5.4 
Spaces 


385 Floor space... -.8q.m.| 6.85 8.66 9.25 
36 Height from floor to upper edge of) 
receiver -. metre) 


37 Floor space per indicated horee-| 


a .-8q. m.| 
B an square m 
ace. : 


4.4 
0.0116 
0.047 


4.165 4.3 
0.0196 


0.0766 


power.. .8q. m. 
88 Floor space etre of 
.8q. Mm. 


heating su 0.0379 


a Schichau 


0.969 


0.897 


! 
| 22017.2 


5541.25 | 
380.75 

4261.75 

32200.95 | 


1901 
Dirr 


14 


| 4900 
Dirr 


14 


1897 
Dirr 


1897 1897-8 
Dirr | Diirr and 
Weser Co. 
8 8 | 12 
NS OF A Borer. 
15 13 
5.27 5.08 


252.8 | 200.25 
| 1:47.96 | 1: 39.4 
|} 98 11.8 


| 3.79 1.79 


1897 
12 
15 

6.75 
284.14 
1 : 42.0 

15.69 
3.23 


1 


5 13. 
5.22 7 


5 
4 
312.15 
1: 42.8 
16.42 


3.51 


215.4 | 
1: 41.26 
16.528 


1.304 | 


96.46 sa Gee | 74.96 
122.8 mes |. 152.1 
} - ¥ | 2 180.7 
| 8.624 5 9.37 9.125 
8.174 8.10 ¥ 8 227 
i 5 | 7.711 


| Asby | Asby 
contract | contract 
11012.7 | 15600 1£000 


| 3,92 


6555.93 6606.9 


4.55 4.11 


200* 


3.24 4.12 


134,2* 162* 165* 1775* 


0.84* 0.96* 


35.9 


0.83* 


34.14 14.925 


4686.7 
292 
115.52 
0.906 | 
127 | 


| 4652,946 
2.3 
83.907 
0.70 
6.125 


1317.52 
1.35 
63.368 
0 844 
hip 
A Boer. 
| 


3.043 
projected 


14252.75 


5198.6 

855.9 

5000 0 
25307.25 


125 64 


13741.0 
3398.3 


18890.8 | 15848.25 
6883.8 | 4744.3 
1148.4 412.75 | 1096.8 
6530.0 | 5500.00 | 4813.0 
33418.0 | 26505.3 | 23049.1 
132.3 | 107.0 
32.09 25.04 
6.65 5.28 


29353.6 
7500.0 
36853.6 
129.7 
33 07 
6.73 


7700 
38743 


124.11 
30.13 
5.98 


| 
| 182.1 
40.7 


| | 
| 
| 7.93 | 
OccUPIED BY A BOILER, 


27.57 





5.44 


8.01 77 
7 


4.17 4.16 | 
0.0134 | 0.0097 | 0.0072 | 0.0084 | 
| | 


0.043 0.04 0.039 | 0.038 | 


110 | 8.52 10 42 11.2 


4.56 4.565 
0.0093 


0.0366 


4.36 4.1 
0.0°87 


0.0358 





TasixE II,.—Steam Spaces and Sections of Headers. 





Receiver. 


Rear Half of 


| 
|Steam 8 
Header. 


jin Receiver. 


Cross-Section Above. 


Internal Diameter. 


| Heignt Above Water _ 
| Level, Internal. 


| Width Above. 


Square Metre 
Heating Surface. 


rated per Second to Sectional 


Ratio of Volume of Steam Gene- 
Area of Rear Part of Header 


Total Capacity. 


rer 


litres im 


Length of Shell. 


| Length. 


cb m)} 


mm sq. m 


Experimental 
boiler .. : 
H.M.S. Baden .. 

Bayern 
Sachsen 
Victoria 


0.596* 
0.724 
0.318 
0.592 


0.77 
0.641 


0.430 


5 156 0.48 
98 0.33 

4020 170 0.683 
167, 0.466 


121 0.317 
166 0.429 


184 0.686 
184 0.634 


592 
” 830 é 
es 8000 750) 
Touiee .. ag 
H.M.S. Vineta 
a. ee ene 
Heinrich 
H. M. _ iarge 
cruiser B * rae 3700 


725 


760| 3 
800 
800) 8.51 11.24 3450 











0.589 





* Evaporation eightfold. 


* Approximate. 


| Kiel Shipbuilding Yard, which deposits a considerable 
amount of scale, and the steam was always dry, even 
when the draught was forced to its maximum. While, 
however, on stationary Diirr boilers and Diirr boilers 
for river boats most of the mud and the scale settle 
in the rear portion of the receivers, which on these 
| boats are disposed longitudinally, all the impurities 
of the naval boilers, with receivers athwartship, collect 
| 


in the water chamber and in the internal tubes. When, 
therefore, naval Diirr boilers have to be fed with well 
water, the internal tubes will have to be cleaned at 
comparatively frequent intervals, and it will be ad- 
visable not to use any but distilled water. It should 
be — out in this place that all parts of the Diirr 
boilers can easily be freed of incrustations. 


(To be continued.) 





INDUSTRIAL NOTES. 

Tux state of the labour market, as disclosed by the 
returns tothe Labour Department of the Board of 
Trade, improved during the past month, but was not 
nearly so good as a year ago at the same date. The 
| number of returns sent in, upon which the chart line 
|is based, was 2521, of which 1752 were from em- 
ployers, 624 from trade unions, and 145 from various 





line representing employment has declined towards a 
lower level in a marked manner, showing that the 
proportion of unemployed is decreasing considerably. 

In the 143 trade unions, whose returns are spe- 
cialised, the aggregate membership amounted to 
541,651, of these 18,605, or 3.4 per cent., were 
reported to be unemployed, as compared with 3.6 per 
cent, in the month previous and 2.6 per cent. a year 
ago, in five fewer unions, with 8532 fewer members. 

As regards employment in the various groups of 
industries, there was a decline in the average number 
of days worked per week as compared with a year 
ago, but there was an increase in the number of men 
employed. At collieries employing 476,539 work- 
I. the pits worked on an average 4.71 days per 
week during the month, as compared with 5.18 days 
per week a year ago at the corresponding date. 


At the ironstone mines and open works employment 
continues good, showing but little change as compared 
with a year ago. The average time worked at the 
123 mines, employing 14,831 men, given in the 
returns was 5.55 days per week, as compared with 
5.54 days per week at the same period of last year. 

In the pig-iron industry employment has improved 
as compared with a month ago, but is much worse than 
a year ago. At the works of 116 ironmasters sending 
in returns, 307 furnaces were in blast, employing about 
21,800 men, as compared with 302 furnaces in blast in 
the month previous, and 383 furnaces in blast a year 
ago. 
In the manufacture of iron and steel, employment 
is but little changed as compared with the previous 
month, but is much worse than a year ago. At the 
204 works covered by the returns, 77,232 men were 
employed; the volume of employment, taking the 
number employed and the shifts worked, shows a 
decrease of 0.9 Lp cent. as compared with the pre- 
vious month, and a decrease of 7.8 per cent. compared 
with the same period a year ago. 

In the tinplate trade, the improvement noted last 
month has been maintained, but employment is still 
much worse than it wasa year ago. The number of 
mills at work was 344, including those engaged in the 
manufacture of black plates ; the same number was at 
work in the previous month ; at the same date a year 
ago 401 mills were at work. The total number of 
persons employed is estimated to be about 17,200. 


Employment in the me Brew ig and metal trades 
group of industries is still fairly good, but shows a 
slight tendency to decline in some branches, The 
proportion of unemployed members of unions was 3.5 
per cent., as compared with 3.4 per cent. in the 
previous month, and 2.5 per cent. a year ago. 

In the ——e group of trades employment 
continues good. The proportion of unemployed union 
members remained at 2.3 per cent., as compared with 
2.1 per cent. in the same month of last year. 

In most: branches of the building trades there has 
been a slight falling off in employment, though usually 
this is the busiest time of the year in all the more im- 
portant branches. The proportion of unemployed 
union members, in the unions reporting, was 3.3 per 
cent., as compared with 3.1 per cent. in the month 
previous, and 2,1 per cent. in the same month a year 
ago. 


Employment has also declined in most branches of 
the furnishing and woodworking trades. The pro- 
portion of unemployed union members was 2.7 per 
cent., as compared with 2.2 per cent. in the month 
previous, and 1.6 per cent. a year ago. 

In the printing and bookbinding trades employment 
is slightly better in certain branches. The proportion 
of unemployed members of the unions was 4.9 per cent., 
as compared with 5.2 in the previous month, and 
4.6 od cent. a year ago. In the paper trades there 
has m continued improvement in most branches. 
The proportion of unemployed union members was 2.5 
per cent., compared with 3.2 per cent. in the previous 
month, and 3.7 per cent. a year ago. 

Employment in the leather trade continues good. 
The proportion of unemployed union members was only 
1.5 per cent., the same as in the previous month, and 
in the same month a year ago. In‘the boot and shoe 
trades there is a decline. Employment is reported to 
be quiet in most centres in the bespoke and ready-made 
branches. 


In the cotton industries the spinning branch con- 
tinues fairly good ; the weaving branch remains quiet. 
The proportion of females working full time has im- 
proved from 75 to 84 per cent. in the spinning branch, 
and from 62 to 64 per cent. in the weaving branch. 

In the woollen trades employment is good in some 
centres, quiet in others; the worsted trade has de- 
clined, and is slack ; in the hosiery branches there is a 
slight decline. 


Employment at the London docks and wharves has 
been good. During the five weeks covered by the 





other sources. During the last two months the curve 


returns the number of labourers employed averaged 
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16,202 daily, as compared with 15,981 in the previous 
month, and 14,164 at the same period a year ago. 
Labourers have been well employed in all the agricul- 
tural districts; the weather being fine, there was no 
loss of time. 





The labour disputes reported in the month were 39, 
involving 10,474 workpeople—7480 directly, and 2994 
indirectly. The corresponding figures for the previous 
month were 64 disputes, involving 8039 workpeople, 
and in the same month last year 45 disputes, involving 
22,978 workpeople. Of the 39 fresh disputes in the 
month, nine were in mining and quarrying industries, 
eight in the building trades, eleven in the textile 
trades, five in the engineering, metal and shipbuilding 
groups, and six in other trades. Settlements were 
effected in 47 old and new disputes, affecting 12,799 
workpeople; of these, 14 disputes, affecting 2833 
persons, were decided in favour of the workers; 15 
disputes, affecting 5852 persons, in favour of em- 
ployers ; and 18 disputes, affecting 4114 persons, were 
compromised, 

Changes in the rates of wages reported in the month 
atfected 24,560 workpeople, the net effect being a de- 
crease in wages averaging ls. 34d. per head weekly. 
Of the total, 3540 persons received advances averaging 
Is, 114d. per week, and 21,020 sustained decreases 
averaging ls. 10d. per week. In the previous month 
the decreases averaged ls. 5d. per week in the wages 
of 375,756 workpeople. In the same month of last 
year there was an advance averaging ls. 04d. per 
week in the wages of 35,000 workpeople. Changes 
affecting 2771 persons were preceded by disputes and 
stoppage of work; all the rest were under sliding 
scales, by arbitration, or by negotiations between 
employers and employed, or by their representatives. 





The Amalgamated Engineers’ Journal reports that 
the increase of members during the past month has 
now made up an aggregate of 89,393, but that number 
is still 2551 fewer than at the close of 1897. Of the 
total at present on the books, 2252 were on donation 
benefit, an increase of 250 over the previous month ; 
but the increase is attributed to suspensions owing 
to holidays, for the most part. The total on sick 
benefit was 1775—decrease, 201; on superannuation 
benefit, 3855—increase, 49. In this issue of the 
Journal is the portrait of a member who has drawn 
250/. from the superannuation fund, and the Society 
proudly boasts of the fact, for he had well earned his 
allowance by his conduct and work. The dispute 
between the engineers and shipwrights at Birkenhead 
as to demarcation of work has been referred to arbitra- 
tion, the arbitrators being a Member of Parliament 
and another. Terms of reference have been agreed to, 
and the award is expected shortly. There has been 
another exclusion of ‘‘ the unfit,” this time from the 
Handsworth branch. Some differences of opinion 
have arisen as to the Fairfield dispute, and a full 
statement thereon is to be made to the members. A 
misunderstanding has arisen as to the colonial allow- 
ance to engineers on passage to Malta, and the mem- 
bers are desired to ascertain the facts before signing 
on. A preliminary grant of 50/. has been sent to 
the engineers on strike in America for a nine hours’ 
day, to be used solely for the benefit of members of 
the Amalgamated Society who are on strike, The 
delegate meeting for the revision of rules is still 
sitting at Manchester, this being its seventh week. 
The total spent from the contingent fund in dispute 
benefit was 81/, lls. 6d. in the month, a very small 
sum for so large a trade union. 





The report of the Boilermakers and Iron Ship 
Builders is, on the whole, very encouraging as regards 
the state of employment. In the repairing districts 
—Cardiff, London, and Liverpool—there has been a 
falling off, as is usual at this time of year. In all 
the inland centres, except Manchester, in which 
trade is moderate, the branches report trade to 
be good, with full employment. But in all 
the Lancashire districts, Manchester included, but 
Birkenhead and Liverpool excluded, only about 
26 were on donation benefit in all the branches. In 
all the chief shipbuilding districts trade is good, 
especially on the Tyne and the North-East Coast, 
where men are wanted. Riveters are in great de- 
mand, some other men being suspended in some in- 
stances for want of them. The total number on the 
several benefits was 3413, an increase of 257 over the 
previous month. The increase is almost wholly that 
of the unethployed, 183 of the increase being on home 
donation, in spite of good trade, and the demand for 
hands. The men are urged to “settle down to new 
work instead of walking the streets, calmly waiting 
for the next repair job.” The society has a dispute 
with a Middlesbrough firm, and members are requested 
to keep away, and are cautioned as to accepting work. 
The society has invested a further sum of 10,000/., 
at 38 per cent., bringing in a yearly income of 362/. 10s. 
The reserve fund is now a guarantee for the purposes 
of Superannuation benefit and for the aiek. The 
society has still some trouble with runaway appren- 


tices, but care is taken to prevent admission into full 
membership until they have completed their period 
of apprenticeship. Instructions are given to branch 
officers as to the admission of canal candidates. 





The monthly circular of the Durham Miners’ Asso- 
ciation has a long article adverse tothe coal tax. The 
writer, Mr. John Wilson, M.P., and secretary of the 
Association, is competent to deal with the question; 
and he has done so in the interests of the coal trade. 
He speaks of a ‘‘disastrous and unequal Budget,” and 
says that ‘‘there has been no more serious Budget 
introduced during the last 50 years.” Of course, 
there are differences of opinion upon the coal tax, but 
Mr. Wilson looks at the question from the miners’ 
point of view. In asking for nominations for the elec- 








tion of committee, he points out that cliqueism is at 
work in some of the colliery districts, and that such 
cliques are dangerous to harmony in the councils, and 
tend to retard progress in the work. At 32 collieries 
the same names were put forward as a selected list. ‘* [f 
there was no collusion, it was a very strange coinci- 
dence,” he says. 





The great strike in the iron and steel trades in the 
United States has not been averted, as was expected 
and reported. The difference arose, it appears, not 
over the rates, as these were, it is said, conceded, but 
over the question of the recognition of unionism in all 
places where the industry is carried on. On this there 
has been asplit. Butit is reported that some of the men 
have been ordered to resume work—on what grounds 
does not appear. In avast trust like that now in opera- 
tion in the States, it may be that a vast trade union 
is needed to deal with it, and barter for terms ; but the 
battle of unionism against non-unionism is one that 
requires the greatest care and prudence. It has always 
been a costly conflict, and questions come in of per- 
sonal rights and liberties. 





The great labour organisations appear to demand 
that not only shall unionism be recognised, but that 
the unions shall rule by making all shops, yards, 
&c., unionist in fact. This raises a great issue. 
Barely put, it is this: The unions practically demand 
that only trade unionists shall be employed; the 
Steel Trust desires that there shall be freedom to 
belong to the union or not; it proposes not to inter- 
fere with the question ; but if the unions persist, then 
the employers may take up an attitude of resolute 
antagonism to trade unionism, and refuse to employ 
union men. It is a disastrous position. Already it is 
said that some 100,000 workers are idle. If the unions 
only desire that union rates shall be paid in all cases, 
that is a totally different matter. 





In the Wolverhampton district there has been some 
disappointment at the results of the quarterly meet- 
ings. An accession of orders, such as was antici- 
pated, has not been realised. A quiet tone prevails in 
all branches of the iron and steel trades. The spell of 
very hot weather has limited production. The men have 
been unable to bear the heat either by day or night 
shifts ; in fact, it has been dangerous in some instances 
to attempt to work under such heat as that to which 
they are exposed. Makers have sufficient orders on 
their books to keep the furnaces and mills steadily 
going under present circumstances; prices of best 
iron are maintained at recent rates, without change, 
but makers of unmarked bars have been able to 
advance rates 2s. 6d. per ton. In some other cases 
there has been a slight decline, and also in steel, the 
latter owing to outside competition. Employment 
with all sections of the engineering and allied indus- 
tries continues good; the one that had fallen off— 
the moulders—has improved. The state of employ- 
ment in the hardware industries is from good to 
moderate or quiet generally. On the whole it is 
fairly good, with two or three exceptions in the out 
districts. 





In the Birmingham district very little has been 
doing in the iron and steel trades. Comparatively 
little business resulted from the quarterly meetings ; 
but, then, the output is practically suspended owing 
to the heat, and makers are not able to make the 
deliveries required. Steel makers regard the strike 
in the States as favourable to British producers, but 
no evidence of it has yet been apparent. But some 
good orders for wagons have been secured for South 
Africa. The engineering and allied industries are 
reputed to be moderately employed—in some depart- 
ments well employed. In the other iron, steel, and 
metal-using trades there is very little to complain of 
on the whole. 





In the Lancashire districts activity is still fairly 
well maintained in most of the important sections of 
the engineering trades. Electrical engineers, locomo- 
tive and railway-carriage builders, and boilermakers, 
are full of work; in some other departments an in- 
creased scarcity of new orders is manifest, and the 
outlook is deemed to ‘be disappointing. For the 


present, however, the decrease in the volume of 
employment is not serious, except in some sections of 
the textile machine-making industry. In the iron 
trade a brisker tone has prevailed, and in some 
quarters the outlook is regarded as more favourable, 
but the business done shows no material increase. In 
the finished iron trade there has been more buying, 
merchants and consumers having run their stocks very 
low. Animprovement is noticeable in the steel trade ; 
but in all sections prices rule low. 





Matters appear to go on very unsatisfactorily in the 
vicinity of the Penrhyn quarries, and many police 
cases arise out of the dispute. In some cases before 
the magistrates last week the solicitor for some of the 
defendants, and who is known as a prominent Con- 
servative at Bangor, stated in open court that most of 
the trouble has arisen owing to the conduct of the 
police and the presence of the soldiery. This is an 
important statement, coming from such a man under 
the circumstances. Similar statements have been 
made by the supporters of the quarrymen, but these 
were disbelieved. 





Last week several vast demonstrations of miners 
were held : at Chesterfield some 30,000 attended ; at 
Porth, in the Rhondda Valley, some 50,000 ; and at 
Swansea some 15,000 attended. The state of the 
weather was such that the usual parades and proces- 
sions were curtailed. Mr. Abraham, M.P., stated 
at Porth that when the sliding scale arrangement 
terminated they would demand a minimum wage. 


The Horse -Collar Makers’ strike, after lasting 
several weeks, has been settled by arbitration, the 
arbitrator appointed by the Board of Trade being Mr. 
Judge Austin. The award carries a 5 per cent. ad- 
vance and other changes. The terms have been agreed 
to by both sides, and will affect the workers at Bir- 
mingham and Walsall, as well as in London, where the 
dispute originated. 





The report of the Lords’ Committee on the early 
closing of shops is regarded as important in many 
respects, but at the same time is likely to kill for the 
present Lord Avebury’s Bill. The Committee, it ap- 
pears, was convinced that under existing conditions 
the health of the assistants suffers by long hours, 
and also to some extent by the ‘living in,” which 
practically prevents any outdoor exercise in the 
evenings. 





THE Propuction or CoaL AND CoKE IN Russia.— 
The following Tables show the production and con- 
sumption in Russia of coal and coke during the last 
five years. It will be _— at a glance how impor- 
tant the development of Southern Russia is also in this 
connection, the production of coal having been more than 
doubled, and that of coke tripled, during the last five 














years. The figures mean millions of (62 poods = 
1 ton): 
Production of Coal. 
Nl l 
— | ‘Russia | Poland. | Ural, | Qosste | Caucasus. 
1896 Th x SE Se 
1897 aa | oto | 12 1 
1898 | 461 en ee 
1899 | 561 242 2 | 15 


1900 | 691 250 | 22 | 16 | 3 





Showing a total for the year 1896 of 569 millions of p00ds, 
against 985 in 1900, making an increase in the total of 73 


per cent. 
Production of Cole, 
Southern 

Russia. Ural. 
1896 a és e< ae 34 0.58 
1897 ae “ oi a 48 0.35 
1898 os nee ae a 74 0.59 
1899 ae wa e =e 96 About 0.50 
1900 ae oe 106 » 0.50 


The consumption of coal and coke for European Russia 
was as under : 





j j ; 
~ 1896. | 1897. | 1898. | 1899. | 1900. 


| 
Coal of Russian production ..| 569 | 679! 746/ 840) 985 
Imported coal .. is --| 120] 129| 154 | 287 239 


» coke .. oe ot” 24 all 35 33 








To be absolutely correct, the ses which, however, are 
entirely insignificant, should educted from these 
ee The exports are — below one million or. 
@ consumption per individual in European Russia, 
reckoning the population at 115,000,000, amounts to : 





— | 1896. | 1897. | 1898. | 1899. | 1900. 
Inpoods.. | 6.26 781 | 824 | 9.79 | 11.065 














The imports during the year 1900 comprise 150,155 million 





poods to Baltic ports (St. Petersburg 99 million , 16 
million poods to Odessa, and 47 million poods to Beeeesin 
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BOILER-TUBE SCRAPER. 

WE illustrate on this page the ‘‘ Lantai” tube 
scraper, which ‘has been in use on the Royal Hun- 
—_ State Railways for more than a year, and is 

ing introduced into Great Britain by Messre. 
Wallach Brothers, of 57, Gracechurch-street, E.C. 
The construction of the scraper is pretty clearly 
shown in our engraving. It consists of a spear- 
shaped head, surmounted by scraper knives of 
spring steel. These knives can be expanded or ccn- 
tracted to suit different diameters of tube by means 
of the adjusting nut shown; and as the scraper is 
easily taken to pieces, there is no difficulty in resetting 
or grinding the knives, or in replacing them when 
worn out. Experience with the tool on the Hun- 
garian railway lines is said to have been eminently 
satisfactory. A tool of the same character, but 
modified in details, is also provided by the makers for 
cleaning the tubes of water-tube boilers. 








LAUNCHES AND TRIAL TRIPS. 

Tue new steamer Beckenham, 383 ft. 7 in. by 50 ft. 6 in. 
by 31 ft., built by Messrs. Ropner and Son, Stockton-on- 
Tees, to the order of the Britain Steamship Company, 
Limited (Messrs. Watts, Watts, and Co.), London, e 
her official trial trip in the Tees Bay on Saturday, the 
13th inst, and made an average speed of 12 knots. The 
veesel will carry 7100 tons on Lloyd’s summer free- 
board; she is fitted with triple-expansion engines by 
Messrs. Blair and Co., Limited, of Stockton-on-Tees, 
with a working pressure of 200 Ib. 


On Saturday, the 13th inst., Messrs. G. K. Stothert 
and Co., of Bristol, launched the first of two steamers 
which they are building to the order of Messrs. Elder 
Dempster and Co., Limited, of Liverpool and Bristol. 
The new steamer launched on Saturday has been 
named the Maesteg. Her princi dimensions are : 
Length between perpendiculars, 107 ft. ; breadth moulded, 
20 ft. 6 in.; depth moulded, 8 ft. 6 in.; with raised fore- 
castle and poop decks. She is fitted with two masts and 
derricks, and two high-s friction winches for expedi- 
tiously bunkering the West Indian mail boats and other 
liners running from Avonmouth Dock. The engines of 
the Maesteg are of the compound-condensing type, with 
cylinders 12 in. and 24 in. by 16 in. stroke. 


On Monday, the 15th inst., there was launched from 
the works of Messrs. Short Brothers, Limited, Sunder- 
land, the Anglo-Canadian, a large and handsomely- 
modelled steel screw steamer, built to the order of the 
Nitrate Producers’ Steamship Company, Limited, of 
London, of which Messrs, Lawther, Latta, and Co. are 
the managers. This vessel has been constructed of steel 
to the highest class in Lloyd’s ister, and is of the fol- 
lowing dimensions, viz.: Length, ft. ; breadth, 50 ft.; 
and depth moulded, 29 ft. ; having a deadweight 
carrying capacity. Triple-expansion engines are to 
fitted by Messrs. George Clark, Limited, Sunderland, 
having cylinders 264 in., 44in., and 73 in. in diameter, 
with a stroke of 51 in. ; also three large steel boilers of 
180 lb, working pressure, with Howden’s system of forced 
draught. During construction the vessel bas been under 
the personal supervision of Mr. Donald Mathieson, of 
Sunderland, on behalf of the owners. 


On Tuesday, July 16, Messrs. R. Craggs and Sons 
launched from their Tees dockyard, Middlesbrough, a 
fine steel cargo steamer, 361 ft. 6 in. long, 46 ft. 6 in. 
beam, and 29 ft. 9 in. deep. The machinery will be fitted 
by Messrs. Blair and Co., Limited, of Stockton-on-Tees, 
having cylinders 26 in., 424 in., and 694 in. in diameter 
by 45 in. stroke, steam being supplied by two ap a single- 
ended boilers working at a pressure of 180 lb. to the square 
inch. The vessel has been designed to afford a large 
cubic capacity, and;is expected to lift about 6400 tons 
deadweight on a moderate draught. She is built to the 
order of Messrs. Gladstone and Co., of West Hartlepool, 
and on leaving the ways was named Calliope. 


The steamer Wisbech, recently launched by the Blyth 
Shipbuilding Company, Limited, of Blyth, for Messrs. 
Atkinson Brothers, of Newcastle, was taken to sea for 
trial trip on Tuesday, the 16th inst. This vessel is a 
sister-ship to the Warwick, built by the Blyth Ship- 
buildin Comeeny. for the same owners. The leading 
particulars of the Wisbech are as follows, viz.: Length, 
243 ft.; breadth, 36 ft. 6 in. er aes ae ay engines 
have been fitted by the North-Eastern Marine i \ 
ing Company, Limited, of Wallsend, with cylinders 
18} in., 29 in., and 48 in, in diameter by 33 in. stroke. 


There was launched on Ler y the 16th inst., from 


the yard of Messrs. eo A and Limived, Preston, a 
lightship, built for the Irish Lights Commissioners, from 
the designs and under the superintendence of Mr. G. 
Idle, N.A., surveyor to the Commissioners. She is in- 
tended to be placed near the Daunt’s Rock, Queenstown, 
where some years ago one of the lightships foundered in 
a heavy gale. Her dimensions are 96 ft. between per- 
pendiculars, 23 ft. beam, and 12 ft. moulded. She is built 
entirely of steel, and then covered with teak ing, 
which is sheathed with Muntz’s metal, to enable the 
vessel to lie out a considerable time without the bottom 
fouling. She is fitted up ae with strong steel mast 
for carrying the lantern and day marks. 


On Wednesday, the 17th inst., Messrs. Furness, Withy, 
and Co., Limited, Hartlepool, launched the steel screw 
steamer Amsteldyk, built to the order of the Holland. 


be | Engines of the triple-expansion type 
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America Line, Rotterdam. The vessel is 413 ft. in length, 
with a measurement capacity of about 13,000 tons, and takes 
Lloyd’s highest class. The machinery will be — 
and fitted = Messrs. Richardsons, Westgarth, and Co., 
Limited, Hartlepool, and will have cylinders 28 in., 46 in., 
and 77 in. in diameter by 48 in. stroke, with four single- 
ended boilers 14 ft. 6 in. by 10 ft. 6 in. long, and 180 Ib. 
pressure, 


On Wednesday, July 17, Messrs. Irvine’s Shipbuilding 
and Dry Docks Company, Limited, launched from their 
shipyard at West Hartlepool a finely-modelled steel screw 
steamer, built to the order of Sir Christopher Furness, 
M.P., for the British Maritime Trust, Limited, London. 
She is of the following dimensions: Length, 360 ft. ; 
breadth, 47 ft. 9 in.; depth, 30 ft. 24 in., and of a large 
measurement cargo capacity. She is of the single-deck 
type, with poop, bridge, and forecastle. The vessel is 
built to Lloyd’s highest class under special survey, and 
capable of carrying’a large A double bottom is 
fitted throughout on the cellular principle for water 
ballast, and the after peak is erence as a trimming tank. 
She is constructed with deep frames and longitudinal 
stringers, giving clear holds for the storing of bulky 
cargoes. Six watertight bulkheads divide the holds into 
seven watertight compartments, and each hold is fitted 
with grain divisions. She also has extra large cargo 
hatches, and is equipped with double derricks, which 
have been specially designed by the firm, at each hatch ; 
eight steam winches, and is replete with all the latest 
improvements for rapid loading and discharging. A power- 
fal direct steam windlass is fitted forward for the working 
of the cables, and steam steering gear is fitted amid- 
ships. The saloon and the captain’s and officers’ accommo- 
dation is provided in a house at the fore end of the brid 
and the engineers are berthed on the bridge at the sides 
of the casings. The seamen and firemen are hou 
under the forecastle. The sanitary, ventilating, and 
lighting arrangements have received special attention, 
and have been effected on the most approved lines. 
are being supplied 
by essrs. Richardsons, Westgarth, and Co., Limited, 

artlepool, with cylinders 25 in., 41 in., and 67 in. in 
diameter, with a stroke of 45 in., steam being supplied by 
two single-ended boilers, constructed to work at a pres- 
sure of 165 lb. The construction of the ship and engines 
has been supervised by Mr. William ee the owners’ 
superintendent. As the vessel left the ways she was 
named Austriana. 


The Scharzfels, the latest addition to the fine fleet of 
the Deutsche D. G. Hansa, of Bremen, went for a very 
successful trial trip on Wednesday, the 17th inst., and 
immediately afterwards proceeded on her voy The 
vessel, which has been built by Wigham-Richardson and 
Co., Limited, is 430 ft. in length by 55 ft. beam, and 
carries 8000 tons deadweight. The engines are of the 
four-crank quadruple expansion type, on the Yarrow, 
Schlick, and Tweedy system, and they, together with the 
boilers, have been constructed by Wigham-Richardson 
and Oo., Limited. On the trial trip the machinery gave 


satisfaction to all concerned, driving the vessel at a speed | p, 


of 124 knots. 


The fleet of the Prince Line of steamers, of which Mr. 
Jamer Knott is manager, was augmented by the launch, 
on Thursday, the 18th inst., by Messrs. William Dobson 
and Co., of the Sailor Prince. This steamer, the first of 
four similar vessels now building, which are intended 
ultimately for the company’s Mediterranean service from 
Manchester, is of the following dimensions: Length be- 
tween perpendiculars, 330 ft. 6 in.; breadth, 44 ft. 3 in.; 
depth moulded, 27 ft. 3 in.; she will have a deadweight 
capacity of about 4500 tons. The propelling machinery 
is being built by Messrs. Blair and Co., Limited, of 
a sage ho = the po eh ae ~ge type, —_— being 
suppli y large single-en ers, working at 
18), ib pressure under shone draught. 

The steamer Hilda, built by the Blyth Shipbuilding 
Compeey Limited, and owned by Messrs. W. B. Niven 
and Oo., of Glasgow, was taken to sea on the 19th inst. 
for a test of speed, &c. The vessel measures 228 ft. in 

, and has a beam of 33 ft. The engines, which are 
of the triple-ex: ion kind, have cylinders 18 in., 29 in., 
and 48 in. in diameter, by 33 in. stroke, and have 
fitted by the North-Eastern Marine Engineering Com- 
pany, Limited, of Wallsend. The v was run over 
the measured mile several times. 


Messrs. R. and . Hawthorn, Leslie, and Co., 
Limited, Hebburn-on-Tyne, launched on Friday, the 





been | setting forth these facts.—We 








19th inst., the s.s Colonial, a vessel 450 ft. long by 54 fo. 
beam by 43 ft. depth, which is the third of four for Messrs. 
Frederick Leyland and Co. (1900), Limited, of Liverpool, 
for their West Indian trade. She carries the exception- 
ally large ayers ogee of 9300 tons, but has a complete 
shelter deck, which can be fitted for cattle or cargo as re- 

uired. She is also fitted with accommodation for 40 

rat-class on in an extensive upper bridge con- 
taining a handsome dining-saloon, which is again sur- 
mounted by music and ladies’ rooms, smoke-room, &c. 
This upper bridge forms a magnificent promenade, the 
forward end of which is enclosed in such a way as to afford 
shelter to the passengers in heavy weather. The vessel 
is divided into seven watertight compartments, and these 
with the four decks laid give a total of 17 compartments 
available for various kinds of a. In addition to the 
usual double bottom, a large is fitted abaft of the 
machinery space, which gives a total ballasting capacity 
of 1060 tons. The Colonial will be fitted with engines by 
the North-Eastern Marine Engineering Company, Walls- 
end, — cylinders 27 in., 454 in., and 76 in., by 
60 in. stroke, and two double-ended boilers 16 ft. by 
16 ft. 9 in., which it is anticipated will be able to drive 
the vessel up to a speed of 11 knots. 





BEwGiIAN Biast Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of July was 20, 
while 21 furnaces were idle at the same date. The pro- 
duction of pig in Belgium in June was 57,350 tons, as 
compared with 98,700 tons in June, 1900. The aggregate 
output in the first half of this year was 397,745 tons, as 
— with 585,620 tons in the corresponding period 
oO! ‘5 


OprssA.—In consequence of serious delays having arisen 
from the want of facilities in this port, it is proposed to 
extend the present channel, and to construct a new quay 
with a complete line of railway, as well as grain elevators. 
Prince Khilkoff is assisting the local authorities, as the 
representative of the Imperial Russian Government, 
which is anxious to enable the port to meet the reqnire- 
ments of its growing commerce. 


CaTaLocurEs.—Messrs. Cole, Marchant, and Morley, 
Limited, of Bradford, have sent us a handsome wall card 
representing one of the two vertical engines for electric 
traction recently built by them for the Sheffield Corpora- 
tion. These engines are a standard design, the firm 
having adopted a series of such standards for both their 
horizontal and vertical Corliss engines.—A new gas 
engine catalogue has been issued by Messrs. J. E. H. 
Andrew and Co., Limited, of Reddish, near Stockport. 
The growing importance of this class of prime mover is 
well shown by this catalogue, the firm now supplying 
engines up to 300 brake horse-power.—A very neatly 
got up and well a little — has just been 
issued by Messrs. Alley and MacLellan in connection 
with their exhibit at Glasgow. The manufactures illus- 
trated include the Sentinel steam engine, as arranged 
for dynamo driving, steam steering gear, hoisting ma- 
chinery, feed heaters, and air compressors.— Messrs. 
ker and Co., manufacturers of platinum for all purposes, 
whose works are at Newark, N.J., with office at 120, 
Liberty-street, New York, send a neat pocket-book as a 
catalogue, with various tables for convenient calcula- 
tions, and for converting from ordinary to metric 
measure. It is bound in celluloid, and has a large pro- 
= of section paper for notes.— The Electrical 

ngineering Company, of 122, Charing Cross-road, 
London, W.C., has sent us a pamphlet giving a detailed 
description of the light and power plant on the Hamburg- 
American liner ‘‘ Deutschland.” An account of this 
installation has already appeared in our columns. The 
Municipality of Odessa has erected an hospital, and for its 
ventilation thirty-four schemes were submitted, nineteen 
from this country, four from America, and the rest from 
elsewhere. All were mechanical systems with one excep- 
tion, and it was decided to adopt a mechanical system. 
A committee was appointed to consider the schemes, and 
it inspected all the mechanically ventilated buildings in 
Odessa. It found that in no instance was the machinery 
in operation, and the inmates of the buildings pref: 
to be without it. The commission then came to Foy land, 
and chose the natural system of Messrs. Robert Boyle and 
Co., of Holborn Viaduct, who have published a small book 
Hlectrical Company, Lamnited, of 123 Charing Ores rood, 

ec pany Charing -road, 
London, W.C., a little book full of good illustrations, 
showing the power transmission plant they have erected 
at the goch Mine, Devil’s Bridge, Cardiganshire. It 
is on oe system, and transmits current nearly 
three m 
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“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


Compitep By W. LLOYD WISE. 


BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 

in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated yrom abroad, the Names, 
é&c., of the Communicators are aiven in italics. 

Copies of Specifications may be obtained at the Patent O 





Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of advertisement a) the pt 0) a Complet 
Svecijication is, in each case, given after the abstract, unless the 


Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any-of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


8920. J. E. Spagnoletti, London. Switches. [3 Figs.) 
April 30, 1901.—An electric change-over switch according to this 
‘invention comprises two switch blades at approximately a right 
angle to one another when at rest, a handle and frame between the 
blades, by means of which either one or the other may be depressed 








into spring contacts, and springs between the handle frame and 
the blade, by means of which a quick break is effected. The 
‘blades are pivoted at their inner ends in a kind of scissors joint 
by means of which either one of the blades when depressed a 
0h). distance serves to lever up the other. (Accepted June 12, 


8230. J. Y. Johnson, G ow. (The Atmospheric Pro- 
ducts Company, Jersey City N.J., U.S.A.) Making Nitro- 
gen Compounds, [5 Figs.) April 22, 1901.—In preparing 
nitrogen compounds from atmospheric nitrogen by the expenditure 
of electrical energy with the object of attaining economy, according 
to this invention means are provided by which arcs may be main- 
tained of a minimum thickness, by which air can be supplied to the 
apparatus in — quantities and in suitable condition for burn- 
ing, and by which the nitrogen compounds can be separated 
from unburnt air and condensed. In order to maintain a number 
of thin arcs from one source of current, transformers or choking 
coils are used and the arcs are continually drawn out, interrupted, 
and reformed, interruption being effected by air currents or by 
means of a mechanically-rotated device. In the arrangement 
dllustrated in Fig. 2 a complete installation ie enclosed in a room 















































or chamber supplied with fresh air at the top by means of a con- 
duit or distributing chamber, the air being drawn out at the 
bottom of receivers by a conduit or main which may include 
a trap for arresting, collecting, and delivering any nitric acid 
formed. The collecting means for the nitrous product 
here shown is based on the condensing principle, and comprises 
preferably two coolers through which a p‘pe from the main or 
from a trap passes successively. In the first of these coolers the 
temperature of the air is lowered sufficiently to condense sub- 
stantially all the nitrogen tetroxide (N04), which then collects in 
@ receiver, the remaining gas passing through another cooler to 
condense all the nitrogen trioxide (N03), which is collected in 
a second receiver, from which the unaltered air is discharged 
through a pipe. This discharged air being extremely cold, it is 
preferred to it through regenerating devices to utilise such 
cold, the air before undergoing the nitrification process having 
been subjected to a preliminary cooling in order to eliminate 


Sale P 





moisture therefrom. An engine, compressor, and expansion 
cylinder, mechanically connected to mutually interchange power 


are used. The air is compressed in a cylinder, cooled by means 
of a water-cooler, andthe moisture then collected and removed 
in a trap, the air then passes through another cooler, where more 
moisture is tra; out, and oman 4 an ion en- 
gine, which further cools it ; finally the cold dry air passing to 
other coolers, which successively serve as refrigerating media for 
the air pe from the nitrifying chambers, in which formation 
of nitric acid is intentionally reduced to a minimum. (Accepted 
June 12, 1901.) 


19,900. H. Spuhl, St. Gallen, Switzerland. Punkah 
Motors. [9 Figs.] November 6, 1900.—This punkah motor is 
intended for use in driving o y swing punkahs and com- 
an electro-motor and means causing the motor to come 
one direction, the 


into operation when the F ope is —> ae, 
ig effec’ y 


remainder of the oscillation of the pun 
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gravity alone. Linked to the armature is a double lever carrying 
a toothed segment in which engages a ion in with a 
pulley for the punkah rope. Asecond double lever (also actuated 
by the armature) is arranged oppositely to the first, and causes the 
closure and interruption of the circuit. Means for counter- 
balancing the lever and for cushioning the up-and-down movement 
of the armature are provided. (Accepted June 12, 1901.) 


12,392. Callender’s Cable, &c:, Company, Limited, 
London, T. J. C. A. Ward, G a Safety Fuse- 
Holder. [6 Figs.) July 9, 1900.—In order to facilitate the 
fixing and quick removal of electrical safety fuse wires, an eccen- 
tric to which a partial turn can be given by an arm extending from 
it, is employed. The end of the fuse is inserted between two discs, 

















one of which is acted upon by the eccentric and thrust towards 
the other, which is itself thrust towards the fuse or strip by a 
strong spring, the end of the said fuse or strip thus being gripped 
between the said discs. A flat is formed on the side of the 
eccentric furthest from the pin on which the eccentric turns, so 
that the eccentric is prevented from moving back when it has been 
turned into the position causing the end of the fuse to be gripped. 
(Accepted June 12, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,026. J. Keith, London. Gas Compressors. [4 
Figs.) August 4, 1900.—In gas compressors for so-called inten- 
sified incandescence gas lighting, and in order to allow a small 
apparatus to work at a considerable speed without producing 
appreciable fluctuations of gas pressure, two pumps or com- 








pressors are arranged to supply a single gasholder, the water 
admission and exhaust controlling valves of the two motors! being 
connected across in such wise that the piston of one motor follows 
the piston of the other, and fluctuation of gas pressure is thereby 
prevented. (Accepted June 12, 1901.) 

13,926. J. Keith, London. Gas Compressors. [4 
Figs.) August 3, 1900.—In this water-actuated compressor for 
illuminating gas, and which is designed to economically raise the 





pressure of the gas when it is to be used for so-called intensified 
incandescence lighting ; the water motor cylinder, the compres- 
sion bell and the reservoir bell for the com are concen- 
trically ining the lower 
parts both of 


ir bell. The 
water after being u com; og discharges into the 
common water space. woual in thie class a agentes the 


, an angular water trough con’ 
the com a bell and the reservo' 
or 


As is 
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motor has a tappet-actuated working valve and the reservoir bell 
governs the water passing tothe pump. A ring and a headed pin 
which can freely slide a short distance in the ring without ng 
it form the means of connection between the gasholder and the 
water valve lever in order that the water valve may not be 
actuated by gas-holder movements of small amplitude. (Accepted 
June 12, 1901.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


13,092. J. Turner, Sheffield. Grindstone Cutter. 
(2 Figs.) July 20, 1900.—In machinery for cutting out or truing 
grindstones, and with the object of saving skilled labour and 
producing a stone at less cost than heretofore, the machine com- 
prises a framework carrying a vertical shaft arran; to revolve 
in bearings placed one above another ; and upon the lower end 
of the vertical shaft is the cutter head, whi may consist of a 
horizontal disc, or of a number of projecting arms—say, for 
a, four—each provided with a longitudinal slot for the 
radial adjustment of the cutters to suit the diameter of the 
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blades—for ex- 
from the cutter- 


cutters are lo 
ample, 24 in. long by 8 in. wide—and depe 
holder, which is secured to the underside of the head or arm by 
one or more bolts — through the before-mentioned aos 
slot. A table og other means of support is arranged undernea 


intended stone disc. The 


the cutters u which the stone is laid during the ration. 
The shaft with the cutters is capable of moving vertically in the 
bearings while revolving, in order to enable the cutters to sink 
through the stone as the work The cutters may be 
plain or serrated, and adjustable means may be onan. to 
mL) the downward pressure upon them. (Accepted June 12, 


13,009. J. Pollock, G ow. Drilling Attach- 
ment, [4 Figs.] July 19, 1900.—This invention provides an at- 
tachment intended to facilitate the expeditious and accurate 
drilling of holes in the fianges of pipes, valves, small cylinders, 
and the like, and whereby the use of templates or other like 
devices is obviated. The attachment comprises a baseplate 
for bolting to the table of the drilling machine, and this plate 
carries a revolving disc or cylinder on which is mounted a uni- 
versal chuck which may have one or two sets of jaws. The base- 
plate also carries at one side a vertical column over which is 
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fitted a horizontal steel graduated index arm, in which slides a 
regulating guide bush with a pointer ; while a vertical graduated 
arm with a sliding pointer spring-catch attachment is fitted at 
the opposite side of the baseplate. The periphery of the revolv- 
ing is pitched to suit any division of holes that may be 

uired. The operation of drilling is as follows : If on a flange 
of 12 in. in di ter it is desired to drill-nine holes on a 10-in. 





circle, the operator sets the pointer on the guide bush to 10 in. 
on the horizontal indexed arm. He next sets the spring catch 
at number 9 on the vertical indexed arm, the flange or other 














article then being placed in the chuck. It wil thus be seen that 
after one hole has been drilled, it is only necessary to raise the 
drill clear of the work, turn the revolving disc to its next division 
hole, and proceed as formerly. (Accepted June 12, 1901.) 


RAILWAYS AND TRAMWAYS. 


J. Booth and E. L. Morgan, Bolton, Lancs. 
y lates. (6 Figs.) January 23, 1901.—This 
invention provides improvements in fishplates for tramway rails, 
with the object of strengthening, 7. and firmly securing 
the same together longitudinally. e inner and outer sides of 
the fishplates are e@ concavo-convex in form, and provided 
with a base which laps under the bottom flange of the tramway 
rail. The undersides of the bases of the fishplates are tapered 





from the outside to the inner edge to form a tapered chamber or 
cavity, which can be filled in with tar, pitch, concrete, or cement, 
to make a solid bed or seat on the concrete or other foundation. 
Tae fishplates are secured to the sides and to the bottom flange of 
the rails by bolts and nuts disposed perhapsin a zigzag. The outside 
of esch fishplate is provided with strengthening pieces which form 
a bed for the bolt heads and nuts when secured in position. (Ac- 
eepted June 12, 1901.) 


SHIPS AND NAUTICAL APPLIANCES. 
9450. A.J. Boult, London. (J. Wallace, Sydney. N.S.W.) 
Immersion Depth Indicator. [2 Fizs.) May 7, 1901.—As 
a direct measurer of a ship’s immersion, and therefore iadirectly 
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of the load, a vertical air 
pressure gauge is used. 
read depth of immersion or 
1901.) 


10, 
ing 


ipe provided at its mune end with a 
e uge index may be calibrated to 
wie of load. (Accepted June 12, 


teer- 


H. C. Vogt, Co Denmark. § 
{6 Figs.] June 12, 1900.—A 


735. 
and Propelling Vessels 








according to this invention mounted on a shaft which can be 
turned in either direction for manwuvring, or half round when it 
is desired to go astern, springs beirg interposed between the 
upper portion of the rudder shaft and the turning gear, in o:der 
to allow the ordinary oscillation of the shaft which ocrurs in pro- 
pulsion to take place. “Ia propelling and steering apparatus of the 
kind described in the before-mentioned specification, the upper 
portion of the propeller shaft is, where used according to the 
resent invention, separated from that part bearing the propeller 
y a hinged joint. Contributory devices are provided. (Accepted 
June 12, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


M. Robinson, Rugby. Water-Tube 
.] August 3, 1900.—In water-tube boilers of the 
Niclausse type, according to this invention the cone on each outer 
tube which is to fit into the front wall of the header is made as a 
separate ring, the front portion of which is screwed or secured on 
to the front end of the tube, whilst the rear portion is made very 
slightly larger in diameter internally than the exterior of the tube. 


The outer tube is made without any constriction at its front end, 
and around this end is secured a flexible cup-leather cone ring to 
fit into the front wall of the header. The bell mouth inner tube is 
made of the same diameter through ut, and extends back, pass- 
ing into the contracted rear end of the outer tube, resting against 
the cap which closes this end, holes being formed through the 
sides of the inner tube near its rear end for water to pass from it 
into the rear end of the outer tube. (Accepted June 12, 1901.) 

8162. K. Schulz, Berlin. Water-Tube Boilers. 
{4 Figs.] May 2, 1900._-According to this invention, several de- 
signs of water-tube boiler suitable for making in small sizes are 
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provided. Each boiler has one furnace only and the tubes are 
arranged in such manner that some act as down-comer. Baffles 
are used. (Accepted June 12, 1901.) 


4477. R. L. Weighton and D. B. Morison, New- 
-' bution Valves. [4 Figs.) March 

9, 1900.—This invention provides improvements in the steam 
distribution valves of oe sion engines, in which the 
valves of any two consecutive cylinders move together as when 
driven by one set of valve gear, the exhaust steam of the first 
cylinder being the supply steam of the second, and each cylinder 
working on a separate crank ; supply steam for the first cylinder 
being admitted to the central portion of its valve, the inside 
edges of which regulate the admission and cut-off, and the out- 


side edges the release and compression ; the valve of the second 
cylinder being in the reverse way, the outside ed 

lating the admission and cut-off, and the inside edges the 
release and com In carrying out this invention in an 


ably connected together at their backs by means of a steam-tight 
joint which may take the form of a stuffing-box, a flexible dia- 
phragm, or the like ; this connection being of sucha character, and 
80 proportioned and arranged as to relieve the first valve from the 
steam-pressure load, which would other tend to unseat it 
and to transfer this load to a portion of the back of the second 
valve. To assist in retaining the valves on their seats, springs or 
other means miy be used: (Accepted June 12, 1901.) 


TEXTILE MACHINERY. 


14,174, C. L. Jackson, Bolton, Lancs. Kiers for 
eaching, &c. (2 Figs.) August 8, 1900.—In kiers for 
bleaching or otherwise treating textile and other materials, and 
with the object of regulating and controlling the circulation of 
the bleaching liquor with greater efficiency and economy than . 
heretofore, there is used a vessel divided vertically into two com- 
partments, the inner of which is fitted with a coil or coils of 
steam pipe while the outer is connected preferably at or near the 
bottom into two or more open or low-pressure kiers placed prefer- 
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ably at a lower level than the heater. Each kier at the bottom is 
connected by a pipe or Lage to a receiver in which is a pump 
connected on the discharge side by a pipe to the inner compart- 
ment of the heater. When the pump is set in motion, the bleach- 
ing liquor is forced up through the inner compartment of the 
heater, where it is highly heated by the steam coil until it over- 
flowsinto the outer compartment, and is conducted thence to the 
kiers and distributed zr and uniformly upon the goods in the 
kiers, finally returning to the receiver and being again raised into 
the heater by the pump. The pipes or passages are fitted with 
taps or valves by which the flow and circulation of the bleaching 
liquor is regulated and controlled. (Accepted June 12, 1901.) 


MISCELLANEOUS. 


12,615 C.R.Halle,London. Pianofortes. [2 Figs.) 
July 12, 1900. According to this invention the soundboard of a 
pianoforte is extended beyond the line of the upper bridge in the 
treble portion of the instrument in order that an increased reson- 
ance in that part of the scale may be obtained. As applied to an iron 
frame piano with the bars underneath or behind the soundboard, the 
wrest plank is limited to the width necessary to hold the tuning 
pins, and the soundboard is carried 5 in. or 6 in. higher than in 


14174 


Fig.i. 


























pianos of ordinary construction where the upper bridge is on the 
wrest plank. The upper bridge is of metal and has standards or 
blocks at such distances apart as correspond. with the iron bars 
behind the soundboard, which is perforated to allow these 
standards or blocks to pass through so that they may rest on the 
bars to which they are firmly fixed, leaden washers, perhaps, being 
inserted to prevent any too metallic quality being imparted to 
the tone. Upon the iron bridge a wooden bridge or studs may, if 
desired, be fixed. (Accepted June 12, 1901.) 

5822. O. Zimmermann, iedwiguhaiin-cm-the-Rhine, 
Germany. Fiuid Expansion Motors. [4 Figs.] March 19, 
1901.— This engine is actuated by expansion of liquids. One cylinder 
(the larger) is heated, and the other cooled. A heat-interchange 
device is employed, in order to utilise the heat of the expanded 
liquid to partly heat the fresh charge for the working cylinder. 


ee 





The streams of fluid are made to always flow in the same direc- 
tion through the heat interchanger, in order to avoid unnecessary 
loss. A slide-valve effects the alterations of couplings, and also 
serves to put an air buffer vessel in communication with the 
expansion side of the piston, the contracting liquid being then in 
communication with the air or with a chamber under a certain 
predetermined pressure. (Accepted June 12, 1901.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of ‘America from 1847 to the Pay time, and 
reports of trials of patent law cases in the United States, may be 





engine in which the slide valves are placed back to back in a 





waggle-tail rudder for ship propulsion and steering, and, perhaps, 
of the kind described in Specification No. 12,509 of 1804, is 





common chamber or receiver, the valves are flexibly or adjust- 


consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford, 
street, Strand 
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PIPE-FLANGE DRILLING 
CONSTRUCTED BY MR. GEORGE ADDY, 


(For Description, see Page 145.) 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS IN GERMANY. 
(Concluded from page 126.) 

Tue Monicrpat Exectriciry Works at 
NUREMBERG. 

AN account of these works will be found in 
ENGINEERING, vol. Ixvi., page 845, our issue of 
December 30, 1898. Two new vertical compound 
engines, of the Maschinenfabrik Niirnberg, with 
monophase dynamos, have been installed, each of 
900 horse-power. These engines run at 93.75 
revolutions, whilst the old engines of 500 horse- 
power make 125 revolutions. Parallelising appears 
difficult under these circumstances ; but one of 
the big generators was started and stopped again 
in parallel with the others without trouble. Alto- 
gether 450 motors, collectively of 1300 horse-power, 
have been joined to the monophase central station ; 
they are mostly of 10 horse-power and less, with a 
maximum of 50 horse-power. Three alternating- 
current arc lamps are put in series on the low- 
tens‘on mains of 250 volts. The electric tramways, 
which have a pretty hard service on the crooked 
hilly streets, are not worked from the monophase 
central. Their power station was built by the 
A. I. G., of Berlin, and later, was extended by the 
Schuckert Company. The Hunt coal discharger at 
the monophase central was examined with interest. 
The full truck descends by gravity ; near the end 
of its path it picks up a bar, placed across the 
tra: at the desired spot ; the bar is attached by a 
wire rope to a counterweight which draws the 
truck hack as soon as the coal is discharged. This is 
effected by the two sides of the truck swinging out 
whe. the vehicle strikes against a frog. 

swing Nuremberg at 7 a.m. on Wednesday 
morning—members were kept to early hours—the 
party arrived at Frankfort-on-the-Main by noon, 
and were entertained at luncheon by the Elek- 
tricitits Actien-Gesellschaft, vorm. Lahmeyer and 
Co., Professor Salomons, Director F. Jordan, 
Messrs. Astfalck, Collischonn, Professor Epstein, 
and other members of the firm, doing the honours. 
Daring their stay at Frankfort, and on the excur- 
sions to Wiesbaden and Homburg, members were 
the guests of this firm, except at the dinner at the 
Palmen Garten, which was given by the Electro- 
tcchnische Gesellschaft of Frankfort. 


Tue E. A. G., vonm. LAaMEYER AND Co. 


_The Lahmeyer Company is intimately connected 
historically with the Frankfort Electrical Exhibi- 











tion of 1891. Mr. W. Lahmeyer opened his busi- 
ness in the autumn of 1890, and worked chiefly for 
the coming exhibition. In addition to the famous 
transmission from Lauffen to Frankfort, there was 
in 1891 another electric power transmission of tri- 
yore currents from Offenbach to the Exhibition, a 
istance of six miles. This was Lahmeyer and Has- 
selwander’s work. Motor generators in the Exhi- 
bition converted the triphase currents into con- 
tinuous currents, and Lahmeyer also exhibited his 
first rotary converters. The new works in the 
Hochsterstrasse, which were visited’ in the after- 
noon, were built in 1892, and the name of the firm 
was changed into its actual style. Mr. Lahmeyer 
had, however, soon to retire owing to ill health. 
Besides numerous agencies, the firm has affiliated 
companies in Bucharest, London, and Milan. 

The E. A. G., late Lahmeyer, are manufacturing 
electrical engineers in the stricter sense of the word. 
Their range of work comprises almost everything 
covered by the German term of ‘strong current 
technics,” to the exclusion of instruments, tele- 
graphic and telephonic apparatus, &c. Electric 
machinery, central stations for light and power, 
motors for pumps, cranes, transformers, electro- 
chemical plants, &c., are their specialities. Thus 
they design and put together switchboards, because 
the switchboard is a very essential part of any elec- 
tric scheme ; but they do not manufacture any of the 
instruments. The factory consists of two blocks 
of buildings, mostly four-floor edifices, separated by 
a street, through which one of the three railway 
connections of the works passes. The blocks are 
known respectively as the east and west block ; the 
latter dates only from last year. The river is too 
far off for connection. The main shops are labelled 
A, B, C, D; the yards between them serve as stores, 
and are bridged by travelling cranes. The total 
area of the site is 310,000 square feet, and the 
factory now employs 2100 men and a staff of 756 
members. 

The electric central station of the works contains 
three water-tube boilers with superheaters, and two 
vertical engines of 275 horse-power, at 150 revolu- 
tions, each driving a continuous-current generator on 
the one, and a triphase generator on the other side. 


The great generator set, driven by a compound en- | p 


gine of 1500 horse-power, which the firm exhibited at 
Paris last year, was of the same construction. To 
the shaft was keyed on the one side a triphase 
generator for currents of 5000 volts, and on the 
other a continuous-current dynamo for currents of 
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500 volts ; the 64-pole wheel of the former, which 
had a diameter of 19 ft. and weighed 54 tons, 
served as a flywheel for the set. The exciter fixed 
to the triphase-current side formed the third 
dynamo on the same shaft. We shall see that 
in some of their installations the two genera- 
tors are placed on the same side of the engine. 
The firm recommends this combination driving, 
and constructs also double machines, with two 
armatures in juxtaposition, large flywheel arma- 
tures, and further armatures with two separate 
windings. An accumulator battery, a booster, 
and some portable engines, complete the power 
plant of the works. Single electric motor driving 
is less conspicuous than belt driving. The heavy 
machines have, of course, their separate motors, 
and the company has its own way of fixing 
motors to the walls and ceilings. The largest 
lathes in the B shop can take frames, magnet 
wheels, and armatures 20.5 ft. in diameter, and 
these s are turned and drilled while in the 
vertical position in which they will afterwards be 
erected. The first tools work on the stationary piece, 
afterwards the piece is put between centres and 
finished while itself revolving. The armature sheets 
of large continuous-current generators are assembled 
and then milled together while lying horizontally. 
The milling tools slide up and down on vertical 
rods, and three such sets work simultaneously 
on the same armature. Each machine makes 
two slots in four minutes; thus six slots are 
finished in that period. In some cases the oval 
holes of the armature sheets and the slot opening 
towards the circumference are stam in one 
operation ; this is done only for very large sizes. 
The bedplate of one milling machine can be turned 
through 90 deg. for the simultaneous finishing of 
two surfaces at right angles to one another. 

Many of the machine tools come from Collet and 
Engelhard, of Offenbach, a name that was also 
often to be seen in the Schuckert Works. Others 
are of American origin. Among the latter, the 
Gisholt tool-grinding machines deserve mention. 
Shafts, wires, and hollow tools are ground on the 
long-hole grinding machines of Reinecker. Piece- 
ra we need hardly point out, is the general 
ractice in the works. In the disc-stamping and 
slotting shops, roc abo magnetic holding devices 
are used for segment shears and slotting and stamp- 
ing machines. 

"The controller department furnishes various 
styles of controllers for machinery, but no car 
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controllers, although the firm builds motors for 
tram -cars, automobiles (constructed as double 
motors), and mining locomotives. In the con- 
struction of cranes, the firm works in conjunction 
with the Benrath Engine Works, near Diisseldorf, 
which have come to the front of late with their 
axial pillar cranes and other types. The cranes 
are, as a rule, fitted with three continuous-current 
motors, which are controlled by the aid of two 
levers, one for each hand ; the levers are manipu- 
lated in the sense of the desired motion of the 
jib or chain, and the constructions are patented 
specialities of the Lahmeyer Company. 

The heavy rain threatened to spoil the Palmen- 
garten dinner in the evening, and was also indirectly 
responsible for the non-arrival of the members’ 
luggage. But luggage frequently went wrong with- 
out any particular cause. Mr. Hasslacher, Presi- 
dent of the Frankfort Elektrotechnishe Gesell- 
schaft, presided, assisted by the burgomaster, Dr. 
Varrentrapp, the British Consul, Mr. Oppen- 
heimer, and others. Dr. H. Th. Simon enter- 
tained the party with his singing arc lamps, which 
produced # British (and Prussian) national air so 
well that the company rose, and Mr. J. 8. Raworth 
struck the right note in his amusing reply for ‘‘ The 
Ladies,’’whose health had been proposed by Dr. 
Astfalck. Members and their ladies had much 
cause for appreciation, and Mr. Raworth expressed 
their gratitude in happily-chosen phrases. 


Tue Municrpat Exectrriciry Works, FRANKFORT- 
BocKkENHEIM, 


The Municipal Electricity Works at Bockenheim, 
a suburb of Frankfort, are chiefly interesting “as 
one of the earliest examples of triphase-current 
distribution. They date from 1892, and as a great 
demand for motive power was expected, direct 
high-tension supply without substations, and with 
batteries for lighting, to be charged during day- 
time by motor-generators, was originally planned. 
The central station, which was built by the Lahmeyer 
Company, now contains four triphase generators 
of 1040 kilowatts, and six continuous-current gene- 
rators aggregating 400 kilowatts. Triphase cur- 
rents are supplied at 700 volts and 40 periods, 
motors down to 3 horse-power being put directly 
on the mains. The original two-wire distribution 
of the continuous currents has been abandoned in 
favour of the three-wire system with 110 volts 
on each side of the earthed wire. There are 
a substation containing a motor-generator; a 
converter station containing three converters, 
together of 210 kilowatts, feeding arc lamps; a 
motor-generator plant in an electro-metallurgical 
establishment of the city, to reduce triphase 
currents of 700 volts to monophase currents of 65 
volts, &c. Altogether 147 motors, aggregating 
1326 horse-power, are joined to the volt § 


Tue Municrrat Etecrrictry Works at 
WIESBADEN. 

The Municipal Electricity Works at Wiesbaden, 
likewise a plant of the E. A. G., late Lahmeyer and 
Co., built in 1897-8, and extended in 1900, possess 
special interest in their time, because triphase 
currents were used for lighting. Before ventur- 
ing on this enterprise, the municipality consulted 
Professors Schrédter, of Munich, and Weber, of 
Zurich, as well as other experts. The original plant 
comprised four triphase generators, directly driven, 
as at Bockenheim, by horizontal tandem engines 
from the United Engine Works, Augsburg, running 
at 90 (at Bockenheim at 100) revolutions. The 
extension was made chiefly for the benefit of 
the projected tramway lines. But the Lahmeyer 
Company coupled the new compound engines both 
with continuous-current generators and triphase 
generators of equal power, and the exciters are 
mounted on the same shaft, all on the same 
side of the engine. The sets have thus a striking 
appearance, and the central station now contains 
one engine of 150 horse-power, driving a triphase 
dynamo ; one of 300 horse-power, driving one con- 
tinuous-current and one triphase generator, each of 
250 kilowatts ; two engines, driving each one con- 
tinuous-current and one triphase generator, each of 
800 kilowatts ; and two engines, driving each only 
one triphase generator of 250 kilowatts. This ar- 
rangement is to render it possible that the respective 
engines are always run under almost full load. To 
the central station are joined 98 transformers, 300 
arc lamps, 29,650 incandescence lamps, 150 motors 
of 520 horse-power, and other apparatus. The 
station was visited on Thursday morning. 





Tue Municrpat Monoruase Execrriciry Works 
OF FRANKFORT. 

In the monophase electricity works of the 
municipality in Speicherstrasse, the members found 
the machinery of Messrs. Brown, Boveri, and Co., 
of Baden, in Switzerland, and of Swiss practice, 
which they had examined two years ago. The firm 
has a manufacturing branch at Frankfort, and 
their manager conducted the members over the 
sub-stations. In the power station, the chief 
engineer, Mr. Kayser, was the guide of the - 
The station lies a little way off the River Main, 
and is separated from it by a railway line, over 
which the Ruhr coal, arriving by boat, is taken by 
an elevated structure. The Main water is et 
fied with soda and lime, and pumped into high 
cylinders, which also receive the condensed water ; 
the oil isdrawn off, and the water filtered through 
wood wool. The boilers are of various types and 
pressures ; the generator units, we should at once 
mention, are of different powers. We find six 
Steinmiiller boilers for a steam pressure of 142 Ib., 
with superheaters of about a quarter of the boiler 
heating surface ; six small K boilers for steam 
of 128 lb., now being replaced by four large Kuhn 
boilers for steam of 215 lb.; and also boilers of 
Messrs. Simonis and Lanz, likewise for a pressure 
of 2151b. The coal consumption is stated to be 
3 lb. per kilowatt hour. 

The steam engines, all of the horizontal tandem 
type, were supplied by Kuhn, of Stuttgart, and by 
Sulzer Brothers, of Winterthur. The — of 
the former are placed vertically, those of the latter 
horizontally. e governors act in all cases only 
on the high-pressure cylinders. The generators 
are 500, 1000, and 2000 kilowatt dynamos, two or 
more of each, eight altogether; the latter very 
powerful generators, now under construction, will 
supply triphase currents, whilst so far monophase 
currents are alone generated. Ourrent is gene- 
rated at 3000 volts and 50 periods; over 5000 
horse-power in motors, mostly asynchronous, are 
joined to the mains, the total power factor remain- 
ing as high as 0.8, it was said. Owing to some 
misunderstanding, no electrician was present to give 
further explanations. To inform the attendant at 
the switchboard of the relative positions of the 
cranks, contacts of a bell circuit have been placed 
on the revolving spider and on the frame of each 
generator. 

The transformer station of the Schiller Place is 
situated directly under this public square, which 
is flanked by the Zeil, the main business street 
of the city. The transformer station contains 
three sets, each of 750 horse-power, consisting of 
a monophase synchronous motor driving a six-pole 
continuous-current dynamo, generating currents of 
600 volts for the electric tramways and arc lights. 
There are no glow lamps on these circuits ; eleven 
arcs are ved in series. The sets can be started 
from the busbars with the aid of the continuous- 
current dynamos running as motors and a buffer 
battery, permanently connected across the tramway 
terminals, of 276 cells of the Pollak Accumulator 


ed | Company, of Frankfort. The battery is two years 


old, and has given full satisfaction. The booster 
set consists of a synchronous motor, a continuous- 
current generator with two commutators, one 
yielding current of 500 volts for the arc lamps, the 
other 600 volts for charging the battery, and the 
exciter for the latter, all on one shaft. The fine 
switchboard is fitted with precision instruments of 
Siemens and Halske. Ample space is left behind 
the switchboard; the high-tension fuses were 
stated to be aluminium wires. The big motors 
run very quietly. 

The pumping station visited is situated in the Old 
Mainzerstrasse, in the oldest part of the town, and 
contains one 50 horse-power pump and two 13 horse- 

ower pumps, driven by motors through belts and 
Souhie brush clutches. Looking at the exceedingly 
neat motor floor and the pump basement underneath, 
nobody would suspect that there is a sewage well be- 
hind the sliding door. The motors are started idle, 
with theaid of capacity represented by a largenumber 
of iron plates, connected in series, dipping into dilute 
soda solution. For the large motor, which runs 
directly on a 2850-volt circuit, this electrolytic con- 
denser is joined in by hand. In the case of the two 
smaller motors, a switch effects the necessary con- 
nections. This switch, one for each motor, looks 
like a triphase-current switch ; it throws in and out 
both the iron plates and the resistances, which are 
all inserted in the rotor circuit. 

The monophase motors for the lifts, which are 





now being introduced in Frankfort hotels and 
private residences, have much in common with the 
pump motors just alluded to. The lifts are built 
by Messrs. Wiesche and Scharff, of Frankfort, and 
the party saw two of them, just installed in the 
house of Messrs. Lénhold, in the Kaiserstrasse. 
There was no time for an inspection. The motors 
are fed by monophase currents of 220 volts, and are 
started with the aid of the electrolytic condenser 
mentioned, whose operation is automatic. Worm 
gearing is applied ; there is no speed regulation. 


HomMBuRG AND THE SAALBURG. 


For most members, the visit to Homburg and the 
Saalburg, on the afternoon of Thursday, July 4, 
formed the end of the official programme. For the 
return journey was to begin next morning with a 
boat trip down the Rhine, and the number of mem- 
bers who visited the optional spots of interest—the 
Elberfeld Monorail Line, the Ship Canal Lift near 
Henrichenburg, and the Electric Mine Pumping © 
Plant in the Zollverein Colliery, near Essen—was 
small. Foreseeing that members, satiated and tired, 
would hurry back when the official programme 
was exhausted, without troubling about side 
trips of uncertain temptations, we ventured to draw 
attention to the importance of those features in our 
issue of June 21, which appeared before the 
members started on their excursion. At Elberfeld 
the party still presented a fairly good muster, some 
members, including Mr. A. Siemens, having gone 
by train to Cologne instead of taking the boat. 
But the rest of the programme was almost neglected. 
It is a pity. For the Canal Lift is certainly most 
interesting to the electrician as well as to engineers. 

We go back to the Homburg excursion. Having 
reached Homburg by train, the party proceeded 
by electric tramcars through the streets of the 
fashionable health resort, and of the adjoining 
village of Dornholzhausen, where the Saalburg line 
proper begins—a normal gauge single track, 2.5 
miles in length. It was opened last summer, and 
forms a continuation of the Homburg tram-line. 
The whole trip, of 4 miles, from the Homburg railway 
station up to the Saalburg terminus occupies 40 
minutes. It is pleasant riding; the visitor has 
the forests of the Taunus Mountains on his left, 
when he is not himself in the woods, The rise is 
650 ft., the average gradient 1 in 25, the steepest 
gradient 1 in 18; there are some awkward curves of 
82 ft. radius on steep gradients in the lower portion 
of the line. Above, the line ends in a loop to avoid 
shunting, the centre of the sweep being occupied by 
the waiting-hall. The overhead wire is suspended 
from one or two skeleton masts. The trains consist 
of one motor car, fitted with two 20 horse-power 
motors, and one trailer car; they are provided 
with a mechanical brake of eight blocks, a mag- 
netic brake and an electric short - circuiting 
brake. The Saalburg line cars are heavier 
than the town tramcars, but they run over the 
same tracks. A charge of 7d. is made for the 
whole journey. The line and the Homburg 
Electricity Works, which supply the power and 
also light, were built by the 7 Beall Company. 
The power station is not conspicuous ; in fact, it 
hardly has the appearance of a central station dating 
from 1898. The engines are all vertical. Two, of 
150 horse-power, are coupled each with a 90-kilowatt 
continuous-current generator; two further engines, 
each with one continuous-current generator, also 
for 90 kilowatts at 250 volts, and one traction 
generator for 180 kilowatts at 600 volts. This 
latter combination is peculiar. The two armatures 
are fixed on the same shaft, the one behind the 
other, and the larger armature of the traction 
dynamo, which is next to the engine, acts as 
flywheel for the whole set. The flywheel armature 
saves space, but the advantages of coupling a 
traction and a light dynamo with the same shaft 
are not very apparent. The provisions for 
current regulation comprise a battery of 275 cells 
and two boosters, each of 60 kilowatts. At present 
the works feed 14,835 incandescence lamps, 180 
arc lamps (on three-wire circuits), 53 motors, 
and 58 miscellaneous apparatus. A considerable 
extension of the station is planned for an electric 
railway between Frankfort and Homburg. The 
railway journey now occupies 26 minutes, and the 
electric service is to be kept to about the same 
speed. 

Pithe Saalburg is the best preserved Roman 
castle or fort on German territory. It belonged 
to the frontier fortifications, extending in 4 
line, 350 miles in length, from the Danube 
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near Regensburg or Ratisbone to the Main and, 
through the Taunus Mountains, to the Rhine at 
Andernach, below Coblenz. It consisted of walls, 
locally known as devil’s walls, or of palisade 
trenches, and was fortified by towers at distances 
of about a mile, and by forts or camps like the 
Saalburg, at greater intervals. The Saalburg site 
was first built upon by Nero Claudius Drusus, step- 
son of Augustus, and younger brother of the 
Emperor Tiberius, about 10 8.c. Twenty years 
after, his son Germanicus, later adopted by 
Tiberius, renewed the fortifications which had 
been destroyed after the defeat of Varus, 9 a.p. 
The outer portions of the encampments, which be- 
came the nucleus of a settlement of some import- 
ance, date from the second century, and the walls 
of the outer quadrangle were not quite parallel 
to those older inner walls. The oldest memorial 
stone found dates from 139 a.p. ; it is dedicated to 
the Emperor Antoninus Pius, to whom the palisade 
trench, a few hundred yards north of the fort, is 
ascribed. The settlement was finally destroyed 
about 280 a.p. During the storms of the migration, 
and the subsequent centuries, the ancient origin of 
the ruins was completely forgotten, though the 
buildings and walls formed a quarry for the neigh- 
bourhood, until Elias Neuhof, in 1747, advanced 
the thesis that the supposed ruined castle of some 
Franconian knight was a Roman stronghold. The 
Landgraves of Hesse-Homburg took an interest in 
the matter and acquired the territory. But syste- 
matic exploration only began with the annexation 
of Homburg by Prussia in 1866, and the Emperors 
William I., Piclesisis and William II., notably 
the last-mentioned, have done their best to encou- 
rage the restoration of this archezologically most in- 
teresting relic. The buildings are now being re- 
stored in a thoroughly historical manner, finally to 
be converted into a museum of Roman antiquities; 
many treasures of the - ae archeological value 
have already been secured. The work is in charge 
of an influential Imperial Commission and superin- 
tended by Baurath Jacobi, who conducted the party 
and took great pains in — everything that 
might interest members. r. Alexander Siemens 
kindly acted as interpreter, as he generally did. 

A technical journal cannot devote much space to 
ancient history, which in this case is a pity. The 
engineer is not less likely to profit from historical re- 
search than do other educated beings; —_ many 
people, unfortunately, regard history hardly as a 

ranch of education to be cultivated. Though the 
Romans were better architects than engineers, 
there was enough to excite the interest of the engi- 
neer. The baths are in a singularly well-preserved 
condition, and demonstrate once more that the 
Romans understood the art of bathing. The drainage 
system of every building seems to have been perfect. 
From a well quite recently explored—the Romans 
were very particular abouta reliable water supply— 
old leather sandals have been unearthed, which look 
as if they would have stood more than a couple of 
seasons. Nothing would have betrayed that the 
key with which Mr. Jacobi pointed to some of his 
treasures was not a piece of modern locksmith 
work, if he had not told his hearers that it was the 
key of one of the guard rooms, nearly 2000 years 
old—one of the eighty odd keys, some just a couple 
of inches long, others larger and heavier, that have 
been found in the encampment. The wards are all 
different, and their illustrations make an instruc- 
tive show in the monograph of the finds. A fine 
variety of locks, very modern in aspect, has also 
been discovered ; the sacrificing knives have fortu- 
nately become obsolete ; but the iron planes might 
possibly be condemned as infringements of patents 
of the last decades. 

Dinner wes served in the evening on the terrace 
of the Kursaal at Homburg, overlooking the park, 
which was illuminated in honour of July 4, and 
the party returned by the latest train, once more 
to join their hosts in the Hotel Bristol. 


Conctupine Remarks. 


The excursion to Germany was thoroughly enjoy- 
able and instructive, Ample food was provided for 
mind and body. Indeed, sometimes the hosts were 
too kind. Butif the body had not been refreshed in 
so pleasant a manner, due honour might not have 
been done to the exhausting programmes. Yet the 
grand hospitality offered at Hanover, Berlin, Nurem- 
berg, and Frankfort, became almost embarrassing ; 
at Dresden, members were more left to themselves. 
More could certainly not have been ins in 
the time at disposal. In some respects it might 





have been preferable ss impressions may 
be ventilated in this place—if the visit had not been 
to Germany in general, but had been confined to 
Berlin, and, say, Dresden, taking Hanover and the 
optional features en route. The excursion was first 
spoken of as thevisitto Berlin. In that case members 
would have had more leisure and a less trying time, 
while a good deal of interesting work could have 
stood over for another visit. We can quite under- 
stand that there would have been weighty objections 
to such an arrangement, and we certainly do not 
wish to criticise the general dispositions. 

Members are much indebted to all who had 
to do with the arrangements, and it is to be 
regretted that there was, on the way home, no 
opportunity of giving expression to that sentiment. 
Mr. Alexander Siemens, the leader of the party, 
returns with an increased popularity, and the ever- 
obliging secretary, Mr. W. G. McMillan, and the 
clerk of the Institution, Mr. Tree, placed them- 
selves so entirely at the members’ disposal, that 
there was a danger of their kindness being abused. 
It would have been more than a pleasing duty to 
pass the customary votes of thanks. 

The striking growth of the German electrical firms 
was a subject of frequent comment, of course. To 
discuss that point would involve reopening the 
question of the causes of Continental progress. 
We do not desire to enter upon that wide subject 
now. We should finally come back to the advan- 
tages of good schooling and technical training, and 
to the readiness with which the Continental manu- 
facturer adapts himself to particular conditions and 
to the wishes of his customers, and follows up lines 
of research which offer no promise of direct profit. 
But a few remarks may not be out of place. That 
fine spacious works are not incompatible with the 
rules of wise economy is unders' in this ren 
too; but the practice might be more universal. 
The proportion of engineers and electricians, and 
members of the staff in general, is large in German 
works. In some of the works visited there was 
one member of the staff for every four or even 
three men. These —w have almost with- 
out exception passed through a technical school 
and have had their practical training. They do not 
begin with high salaries, nor do their salaries im- 
prove in the course of years so much probably as 
they would over here. But the young men have, 
or had, fair chances, and in some cases hopes of 
pensions before they attain exceptional ages ; they 
can generally spend some years at the manufactur- 
ing branches of their firm in Austria, Russia, &c., 
without detriment to their privileges; they work 
in very good offices, and much is done for their 
comfort. That is a great attraction for the men as 
well. To be able to enjoy a fair dinner, in a nice 
tidy hall, well cooked, at a cheap rate; to read his 
pepe in the club-rooms, and listen to lectures, to 

uy his provisions in the stores, to take a bath, 
to have his cupboard, to dwell in comfortable 
houses, &c. ; all these are points of great im- 
portance, which help to keep the workman 
fairly contented. It is essential, of course, that 
his paper is his own choice, and not what his bene- 
volent employer considers proper for him'to read. 
The men like to have a voice in the regulation of 
the social features, and have mostly obtained it. 

There are the State funds against accidents, ill- 
ness, and old age, to which the men have to contri- 
bute. They grumble that their share of the burden 
is too great, and their share in the profits—if any 
—too small. Yet most of the works had a good 
stock of old experienced hands. If the man is 
injured by an accident, he is pretty sure of his 
compensation, and has not to worry about lawyers 
and law costs; it is a rare exception that he need 
consult a lawyer. The British workman, of course, 
knows these facilities, and his employer is, on 
the whole, perhaps neither more nor less ham- 
pered by the Government and local authorities, 
than his German colleague. Red tape is certainly 
not unknown in Germany. Like the workman, the 
German manufacturer used to complain about the 
sums the Government forced him to contribute to 
the various funds. But that is ancient history 
now. The electric tramways have had to fight 
for the recognition of their right of existence, 
as they have had over here. There were gas 
and other monopolies in the way of the elec- 
tric light. In one respect the Prussian manu- 
facturer seems, indeed, to be favoured. Appa- 
rently he may let his chimneys smoke as much 
as he likes. There is a kind of smoke pre- 
vention law; but the police cannot, it would 





appear, take the initiative to enforce it ; nobody 
interferes, and the works send so-and-so many tons 
of coal up the chimney every day. It is a question- 
able ek It does not account for the splendid 
development of German industry, nor explain the 
depression under which the electrical industry in 
particular now suffers. 





ENGINEERING VALUATIONS, 
(Continued from page 43.) 

In the case of leasehold property, in addition to 
the varying conditions to which we have already 
alluded, there is the certain reversion of the land 
to the superior landlord on the termination of the 
tenancy. It is therefore imperative that the de- 
preciation should provide a suflicient reserve to 
extinguish the capital —~ expended by the 
time the lease expires. This reserve, or sinking 
fund, would be better kept distinct from the state- 
ment of estimated change of value because it is an 
actually fixed charge, an acceptance, which will 
fall due at a fixed date ; whereas the estimate can 
only become operative if the premises are sold 
before the end of the demised term. 

Buildings and Wharves.—The cost of preparing 
the ground for occupation, and of making roads to 
and from the premises, should be included in the 
value of the land ; the buildings and wharves are 
better kept separate in an account of their own, as 
some modification of conditions will arise therein. 
The state and prospects of trade ; the development 
of the district in which the works are situated ; 
the advantages which may be gained by removal 
to another part of the town or country ; must all be 
in the engineer’s cognisance when he values his 
buildings, just as they are when he values his" land. 
In addition to these he must provide for a fall 
in value, due solely to lapse of time, which is not 
necessary in the case of freehold land. Buildings 
and wharves have a limited life just in the same 
way, though not so determinate with regard to time 
as that enjoyed by leasehold property. The limit 
of this life will be determined by design and 
stability of construction, method of user, and the 
— and renewals done to the buildings. These 
will vary considerably in different factories, and 
even in divers portions of the same factory ; so that 
the rate of depreciation can only be properly deter- 
mined by an engineer or builder of experience, and 

robably can be most correctly gauged by a quali- 
fied officer of the firm, who has the premises under 
constant observation. 

The design of the factory may affect the term of 
its profitable employment, but only in an unfavour- 
able direction. If it is a superior one, it can, in its 
good points, be copied, or even improved upon, in 
the building of other factories ; there cannot be a 
monopoly of a building design once put in execu- 
tion, although there may be some portions of the 
erection protected by patent rights, for which por- 
tions a royalty, or higher price, may have to be paid. 
If the design is defective, and does not provide 
sufficient strength for the work intended to be 
carried on therein, or space sufficient for its con- 
venient arrangement without crowding machinery 
in such manner as to create undue stress, then the 
wear and tear of the building will be increased by 
the defects in the design. Indeed, it pe 
happen that arrangements which were sufficient at 
the commencement of the business for the proper 
conduct of the work, became inadequate after the 
lapse of time, owing to changes arising from the 
construction’ and running of machinery. Many of 
the older buildings formerly erected as spinning 
mills in Lancashire are now useless, or at 
least economically disadvantageous, in conse- 

uence of not having sufficient floor space for 
the larger frames now in use. In engineering 
factories the speed at which the machinery is run 
may be increased, and thus vibrations may be set 
up which were not contemplated by thé architect. 
In the instaii¢e of spinning mills, the term for 
which they can be used in that trade is undoubtedly 
shortened ; as, although the owners may for a time 
continue to use them at a decreased rate of profit, 
the pressure of competition will force the rebuilding 
or abandonment of them before they are—as build- 
ings—used up. In the case of ‘increase of speed 
of machinery, the additional strain thrown upon 
the buildings will not only increase the cost of 
renewals, but will also tend to tear them to pieces 
and destroy them in a shorter period of time than 
that which was anticipated at the time of their 





erection. The first is a contingency which can be 
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estimated by an experienced valuer outside the 
service of the firm; the second can be best, and, 
indeed, sometimes only, appreciated by an engineer 
being in constant and intimate relationship with 
the conduct of the work. In either case it is 
imperative that, when the circumstances arise, they 
should be given effect to by an increase in the rate 
of depreciation. ‘ 

The construction of the building, apart from its 
design, will also materially affect its length of life. 
Any uadue and miserly saving in the first cost of 
erection shows itself, after a few years’ wear, in the 
requirement of increased repairs, and a nearer date 
for the absolute necessity for renewal. There is 
jerry building in factory and workshop erections 
as well as in dwelling-houses; all symptoms of 
scamped work, which in the first instance may have 
been covered by superficial finish, must be care- 
fully watched ; andthe engineer must not permit 
himself to be beguiled into the “belief that the 
original sin can be remedied by lavish repairs. 
Something may be done in the ;way of strengthen- 
ing the buildings by additions or renewals, but in 

eneral it ma te recognised that jerry building is 
ollowed by the Nemesis of shortened life. 

It is, however, possible for a workshop or factory 
to escape the imputation of jerry building ; indeed, 
to be sufficiently well built to answer all the pur- 
poses for which it is intended at the time of erec- 
tion, and yet to eventually become as unsuited for 
its purpose as if the work had been scamped, and 
the strength unduly stinted in the first instance. 
The tendency of modern workshop practice is in 
the direction of larger and heavier machines and in- 
creased speed of running. The dangers, therefore, 
which have to be guarded against, and provided 
for by some manner of reserve fund, in the case of 
badly-built or weak workshops, have equally to be 
expected and prepared for in those which have an 
additional strain of weight or vibration placed upon 
them, without any sufficient margin of strength to 
meet it. 

But all workshop buildings are not subject to the 
same contingencies; the wear of some portions is at a 
much more rapid rate than that of others, whilst the 
altered conditions imposed by heavier machinery or 
quicker running, will probably affect only part of 
the premises, leaving the remainder in its pristine 
state. This, of course, is supposing the buildings 
to be detached, and in such case it is desirable, 
both for correctness of valuation and safety in 
estimating depreciation, that they should be sub- 
divided into two or more classes. Thus, whilst 
offices, storehouses, pattern-shops, engine and 
boiler houses, are not generally subject to such 
changes of user as is here referred to, the foundry, 
smithy, machine and erecting shops, have from the 
commencement to undergo much rougher usage, 
and are more liable to the imposition of heavier 
weights and greater running speed as the trade 
changes or develops. The percentage, therefore, 
which would be sufficient for the one would be 
inadequate for the other; and if, on the other hand, 
the higher rate were taken as the basis, some of 
the buildings would appear in the records of the 
firm as valueless, whilst still quite fit for their 
intended purpose for many years. 

Again, buildings are frequently found in an 
engineer's yard, more or less temporary, con- 
structed of wood or iron, which will seldom last so 
long a time as substantial stone or brick buildings. 
For how long a period they will be serviceable 
depends largely on their design, and the manner of 
their construction. The English climate, with its 
great alternations of wet and dry weather, is not 
well suited for wooden buildings, particularly of a 
light character, though these climatic conditions 
may be modified in their results by careful and 
regular attention to painting and repairs. Iron 
erections are more serviceable, if strongly built and 
carefully and truly fitted ; but in —_ cases they 
are run up on light columns with ly designed 
and worse fitted roof framing, and covered with 
galvanised corrugated iron. Subjected to the 
action of wind and rain, unpainted and neglected, 
they are quite worn out in 15 or 20 years, and 
their materials are then only the value of very 
inferior scrap. A rate of depreciation which would 
be sufficient to protect the owners against loss on 
permanent brick or stone buildings would be 


totally inadequate for these temporary wood or 
iron ones. 

A further analysis is desirable for such buildings, 
or portions of buildings, as are speedily destroyed 


and ovens should be treated apart from, and on a 
higher scale, than machine and erecting shop ; 
whilst it is self-evident that grouping them in an 
average, wherein offices, stores, and joiners’ shops 
are included, would be liable to lead to grave 
error. 

In all cases, whatever method of depreciation 
is adopted, it should be clearly understood that 
current repairs are charged to revenue ; they do not 
add to the value of the buildings in any way, but 
merely restore them, so far as repairs can, to the 
condition in which they stood at the previous 
stocktaking. It is well to clearly separate these 
two items of charge. The repairs are merely ex- 
penditure to prevent an accelerated rate of waste, 
an insurance fund to prevent the property becom- 
ing valueless before its alloted span through sheer 
neglect. The depreciation or reserve fund is a 
device to avoid waste of capital consequent on 
lapse of time, or changes compelled by improve- 
ments and inventions in machinery or processes. 
It is difficult sometimes to define what is merely 
a repair, to be debited to the revenue of the year, 
and what is a restoration, renewal, or replace- 
ment, to be charged to the depreciation fund 
in which it has already been provided for. 
The division into the two classes can only be 
determined by a technical expert, with a thorough 
knowledge of the business, and of the special 
circumstances affecting the particular firm. The 
method which has grown up during recent 
years of leaving the trading accounts and balance 
sheets of limited companies prepared by, or under 
the directions of, the auditors of the companies, 
has tended to blurr the line of demarcation. Public 
accountants, especially those brought up in the 
“ese nmg from their youth, have seldom an ex- 
austive knowledge of “any business beyond the 
skilful and often sophistical manipulation of the 
figures submitted to them; none can have any 
extensive knowledge of all the various kinds which 
come under review in an extensive practice. It 
will therefore be almost axiomatic that the more 
extensive the practice of a public accountant, and 
the more eminent he is in his own profession, the 
less qualified he will be to advise the directors on 
the amount to be written off for depreciation, or 
the valuation of their fixed assets. These are 
matters which can only be determined by an ex- 
pert having such a thorough technical training and 
commercial acquaintance with the business under 
review as will enable him truly and soundly to 
appreciate the various complex factors by which it 
is affected. Such appreciation cannot be ex- 
pected in a professional gentlemen whose duties 
and investigations never lead him beyond the 
elementary scientific knowledge imparted in the 
junior classes of a technical school. The danger 
and unfitness of the present practice has been 
recognised by the Board of Trade. In the 
Bill promoted by that Board for the amendment 
of the Companies Acts it was proposed, in the 31st 
clause, to enact that: ‘‘The auditors of every 
company shall require, and the directors of the 
company shall supply to the auditors, a balance- 
sheet (referred to in this Act as the private balance- 
sheet) giving the details on which the shareholders’ 
balance-sheet is founded.” If this instruction be 
carried out in its spirit and intention, if the per- 
manent managers apply themselves to the prepara- 
tion of more correct and scientific valuations than 
they have accepted in the past, we shall get quit of 
the arbitrary and rule-of-thumb percentage depre- 
ciations which have so long disgraced our joint- 
stock companies accounts. 

A much better plan than percentages has been 
suggested, which is, to fix the period which each 
separate building may be expected to last, on the 
assumption that all needful repairs, painting, and 
whitewashing, are regularly x ame Ay as required ; 
and to estimate the amount the old materials will 
afterwards bring at a break-up sale. Having fixed 
this time and amount, the difference between the first 
cost of each building and the price obtainable for the 
old material must be divided into the number of 
years of its life, and written off annually. One 
method of doing this has previously been explained 
in reference to engineering cost accounts.* By this 
method the loss in value, which is constantly in 
process through ordinary user, or the mere action of 
the weather in lapse of time, will be automatically 
provided for, and the valuer has only to direct his 
attention to extraordinary additions, or extraordi- 





nary destruction, of buildings or plant. The form 
given in ENGINEERING was divided into monthly 
accounts for the purpose of allocating the establish- 
ment charges accurately over the various products of 
each department of the works. The six or twelve 
months’ totals taken from such account will furnish 
the amount of depreciation required by the engineer 
for his valuation statement. Where such an account 
is not kept, then, a similar record should be pre- 
pared for the present purpose, but divided into 
terms of stocktaking, as in the following form 
instead of monthly periods : 























Buildings. 

1890. | 1891. 1892. 
re ' aoe 
3% Depre- Value, Depre- | Value, | Depre- | Value. 
5S" ciation. | Dec. 31. ciation. | Dee. 31. | ciation.| Dec. 31. 
“£, 484. £840.\8ad4|\/ 204 204/258. 4. 

Engine and Boiler-House. 

| Estimated Life 50 Years, Purchased at or Cost 200/., 

| Less Old Material 20/. 
2.| 319 01196 8 01812 0119216 01,312 O89 4 9 


Fitting and Erecting Shop. 





Estimated Life 80 Years, Purchased at or Cost 500]., 
Les3 Old Material 65/. 


5 8 9 496 11 ail ag 8 a hs 26,5 8 —™ 9 


| 


It will be observed that these items of depreci- 
ation will reduce the values to the estimation for 
old materials at the end of the respective periods. 
When buildings are purchased at inflated prices, 
they should be written down to their actual value, 
as compared with other buildings in the neighbour- 
hood, at the first stocktaking. Thus, in the in- 
stance above, the engine and boiler-house are 
actually worth at a normal valuation 200/., and 
the fitting and erecting shop 500/., those being the 
prices in ordinary times of similar buildings near 
thereto, or the amounts which like buildings would 
cost if erected by the company for their own use. 
It may, however, happen that premises are wanted 
at a time when all the works are busy, and no one 
is inclined to sell except at a figure which will not 
merely allow of replacement, with probable im- 
provements, but yield a substantial profit in 
addition. To pay such a price may be economical : 
a new invention, or an improvement in some 
article of general demand, may be placed at once 
on the market, if buildings and machinery can 
be obtained to manufacture it. The gain by 
paying a higher price for immediate possession, 
even of inferior premises, may be greater than the 
saving effected by waiting to erect an improved 
factory at a reduced cost. But such conditions 
do not usually repeat themselves in such cycles 
as to secure another urgent purchaser at the time 
the first purchaser wishes to effect a sale. It is 
only a reasonable expectation that the normal 
conditions of the district will govern the second 
sale, and the superlative profit made on the first 
sale will disappear on the second. Leaving, for 
the moment, the consideration of dealing with this 
discrepancy in the profit and loss account of the 
company, it is self-evident that the engineer must 
allow for it, if he desires to have before him a 
record of the amount for which he may reasonably 
expect to dispose of his premises. This will also 
apply in case of a temporary inflation of the 
market value of real property in any town or 
district, when such inflation is the result of tem- 
porary causes, and not due to any specific advan- 
tage which is likely to be permanent, and cannot 
readily be obtained elsewhere. 

It may appear at first sight that exactly the 
contrary course should be pursued in the case of 
property purchased during a period of depression, 
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or at a forced sale. Here undoubtedly there is an 
advantage which, in the event of a re-sale during 
a period of normal prices, and without any de- 


crease, would be taken full credit for. But to 
increase the valuation of any permanent asset 
beyond the price paid for it requires very grave 
consideration. Under no circumstances should it 
be done until the depression has permanently 
passed away, nor until there is a reasonable pros- 
pect that the higher figure could be obtained if the 
property were offered for sale. There is, apart 
from technical knowledge and skill, in the constitu- 








by the operations of manufacture. Thus, furnaces 





*See EncInzerine, January 19, 1894, page 69, 


tion of most men, a propensity to overrate their 
own possessions, and a sanguine belief in the 
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estimation in which they will be held by others ; 
and unless this tendency is strictly controlled, it 
- may lead to serious financial trouble. 

(To be continued.) 








PIPE-FLANGE DRILLING MACHINE. 

We illustrate on page 139 a horizontal drilling 
machioe for boring the bolt holes in pips flanges, 
which has been recently constructed by Mr. George 
Addy, of the Waverley Works, Sheffield. The 
machine will take in pipes up to 12 ft. long, and drill 
flanges up to 33 in. in diameter. The bed is 19 ft. 
long and 2 ft. 6 in. wide; it serves to support the 
saddle for the two drilling heads. These saddles 
can be traversed along the bed by a rack and pinion, 
the latter being rotated by the star-wheels shown. 
The drive is communicated to the drills from the belt 
cone by bevelled gearing and splined shafting, in the 
usual way. As will be seen, the weight of the drill- 
heads is counterbalanced by a weight hung from a 
chain attached to the saddle and passing over the idle 
pulley at the top of each of the drill columns. Tho 
drills are adjustable vertical, and transversely through 
a distance of 31 in., and both hand and self-acting 
feeds are provided. The pips to be drilled is sup- 
ported in the special pipe saddles shown, which are 
fitted with removable (/-pieces, which can be changed 
to suit the diameter of pipe to be clamped. A set of 
such \Y’s of different sizes form part of the outfit of 
the machine. The total weight of the tool is 64 tons. 





TAL-Y-CAFN BRIDGE, NORTH WALES. 

Tur Tal-y-Cafn Road Bridge over the River Con- 
way in North Wales, connecting the counties of Car- 
narvonshire and Denbighshire, is built on the site of 
an ancient ferry which had probably existed from 
early British times. The place itself is of considerable 
historic interest. A large artificial mound, called 
Bryn-y-Castell, which defended the ferry on the 
Carnarvonshire side, is supposed to have been a watch 
tower belonging to Conovium, and in the Roman 
period the ferry must have been for the road from 
Deva and Varis to Sogens=m- This road passes from 
Conovium over the Bwlch-y-ddanfaen; and by the 
road near Aber, a Roman milestone, with the words 
‘*A Kanovio Mille Passuum VIII.,” was found in 
1883. 

This had always been an important ferry to the 
people of Carnarvonshire and Denbighshire, and an 
Act was passed in the reign of George II. for the 
road to be repaired and widened from the town of 
Mold to the town of Denbigh, and from thence to 
Tal-y-Cafn and Conway. 

In recent times it was found that tha ferry was 
becoming very inconvenient on account of increased 
traffic, and in 1894 an Act of Parliament was obtained 
authorising the construction of a toll bridge on the 
site of the ferry, the rights of which became merged 
in the Bridge rae eS 

The bridge, of which we gave a general illustration 
on page 41 in our issue of July 12, and detailed 
engravings on our two-page plate in the same issue, 
and to which we now add further illustrations on 
pages 142 and 143, and also on the two-page plate in 
this issue, is situated in the parishes of Eglwysfach 
and Caerhun. It consists of a steel superstructure sup- 
ported on limestone masonry abutments, with concrete 
backing on the shore ends, and octagonal cast-iron 
columns on limestone masonry piers, filled with con- 
crete, in the river. There are three spans over the 
river and one shore span over a public road on the 
Carnarvonshire side. 

The central span (Fig. 2, two-page plate, July 12) has 
a clear width of 150ft. betweenthe piers, and a minimum 
headway at high-water ordinary spring tides of 18 ft., 
which is 2 ft. more than that provided for at Conway 
suspension bridge. The two shore spans are of a 
clear width of 90 ft., and the public road bridge has 
& span (Fig. 2) of 20 ft. 

The width of the roadway and pathway between the 
parapets is 24 ft., consisting of (Fig. 5) 17 ft. of 
roadway, a 6-ft, pathway (under which the water 
mains (Fig. 47) belonging to the Llandudno Urban 
District Council are carried), and a 1-ft. kerb on the 
upstream side of the bridge. 

The main girders, which are 11 ft. deep over all 
(Figs. 29 to 42, two-page plate in this issue), are of 
steel throughout, having parallel booms of a trough- 
shaped section, with diagonal bracing between them, 
and with wind standards and brackets every 30 ft. 
The two land spans, which were erected on staging 
in the river, overhang the piers about 30 ft., thus 
forming cantilevers to support the central span 
(Figs. 2 and 65). 

The central girders, which are 100 ft. in length, 
Were constructed on the bank and floated out on 
barges ; they were placed in position at high tide, the 
connection being effected by means of link plates 
(Fige, 43 to 47). Great care was taken in the adjust- 
ment of the land span girders to allow for the accurate 
fitting and the free expansion of the centre span, 








Tho cross-girders (Fig. 55, page 142, and Figs. 59 to 
72, page 143), which are of steel, placed 10 ft. apart, 
vary in depth from 18 in. at the ends to 2 ft. at the 
centre. They carry the flooring of the bridge, which 
consists of Hobson’s patent flooring, which in turn 
carries the macadam roadway (Figs. 67, 71, 73, and 74, 
page 143). 

‘The bridge is supported on the piers by means of 
saddle bearings and toothed roller bearings on the abut- 
ments (Figs. 51 to 57, page 142). The piers (carried 
down to the rock, which is of a very hard nature) were 
built in cofferdams constructed of tlie floor plates of 
the bridge, rendered watertight by clay puddle, great 
trouble being experienced in keeping them from leakin 
owing to the exceptional difficulties encountered with 
the rock bottom. The rock proved very rough, with 
long fissures extending to considerable distances, in 
one case as far as 20 ft. away. These were plugged 
with clay until they were mes when it was found 
possible to keep the cofferdam dry. 

The bridge is reached by three new approach roads 
having easy gradients, the worst being 1 in 30. The 
one on the Denbighshire side starts from the Tal-y- 
Cafn station of the London and North-Western Rail- 
way ; the two others are on the Carnarvonshire side of 
the river, one of them leading to Conway and the other 
to Trefriw. 

A small house, consisting of four rooms, is provided 
for the toll collector. Care was taken in designing the 
bridge to make it strong enough for the heaviest 
vehicles which could be brought on to it, and the road 
metalling over the bridge was consolidated by means 
of a steam road roller weighing some 15 tons. 

The following are some leading particulars of the 
bridge : 


Ft. 

Total length of bridge and approaches 1370 
“3 a between abutments 353 
Centre span i ‘a8 ee 150 
Land spans 90 
Road span ays a 20 
Headway at high water 18 
Width between parapets 24 


The cost of the works for the bridge and approaches 
was 14,479. 

The maximum strains allowed for the steelwork was 
5 tons per square inch in compression, and 6 tons per 
square inch in tension. 

The engineers for the work were Messrs. Dawson 
and Fyson, M.M. Inst. C.E , 1, Victoria-street, Wes:- 
minster ; the contractor, Mr. Alfred Thorne, 47, Vic- 
toria-street, Westminster ; the sub-contractor for the 
steelwork, the Horseley Company, Limited, Tipton, 
Staffordshire ; the sub-contractor for the stonework, 
Mr. Rice Roberts, Llangefni, Anglesea, 

A curious find was made during the construction of 
the bridge, namely, a bronze token of the first iron bridge 
built in England, that at Colebrook Dale over the 
River Severn in 1779; it was discovered whilst excavat- 
ing the foundations for the Denbighshire abutment. 








TOOL STEEL. 

In modern workshop practice a great deal turns on 
the quality of the tool steel. It is useless to have 
strong, fast-running lathes if the tools will not do 
justice to their qualities, and the rate and depth of 
cutting have to o reduced below what the machine 
is designed for. This point was emphasised at the 
Paris Exhibition, where a lathe was shown working at 
such a speed that the tool was actually dull red. This 
tool was of such hard material that it did good 
work under those conditions, to the great astonish- 
ment of most engineers who saw it. At the Glasgow 
Exhibition, Messrs. Seebohm and Dieckstahl, Limited, 
of the Dannemora Steel Works, Sheffield, are show- 
ing a high-speed _self-hardening steel, designed to 
compete with American steel, and with which most 
excellent results have been obtained at the works of 
Messrs. Sir W. G. Armstrong and Co., Limited. The 
following record of tests will be read with interest : 
A cast-steel gun jacket 28.8 in. in diameter, oil 
hardened, was turned at the rate of 484 ft. per minute, 
the feed being five to the inch. A steel shaft, of a 
tensile strength of 36 tons to the square inch, was 
turned at a cutting speed of 44 ft. per minute, also at 
five cuts to the inch. Both of these results are most 
excellent ; and, we understand, several large firms, 
among them Messrs. Richardsons, Westgarth, and Co., 
Limited, Middlesbrough, have been equally successful 
in getting heavy cuts and high speeds with such 
tools; American engineers are also using, the steel for 
their tools both in this country, and also in the 
States. 

Messrs. Seebohm and Dieckstahl make a water and 
oil hardening steel, marked D* S* W%*, designed 
to follow self-hardening steel, and to finish at high 
speeds. This can be used also as a roughing steel in 
cases where the machines are not sufficiently heavy and 
strong to get the best results out of the other steel. 

It is now thirty-six years since the firm led the wa 
by publishing the percentages of carbon in the stee 
they manufacture, so that engineers could select the 


quality best suited to their requirements, and, when 
they had satisfied themselves, could always be sure of 
a uniform quality. 

At the stand in the Exhibition there are to be seen 
specimens illustrative of the special brands of steel 
manufactured by the firm; and also in regular succes- 
sion the materials from which crucible cast steel is 
manufactured, beginning with the best brands of 
Swedish iron, and showing examples from the various 
stages of manufacture, such as blister steel, crucible 
cast-steel ingot tops, fractures of hammered and 
rolled steel, &c. Four countersink drills of ‘“ double 
extra best warranted cast steel” are shown, together 
— specimens of the work which can be done with 
them. 





NAVAL ORDNANCE.* 
By Lientenant A. Trevor Dawson, of London. 


Nava ordnance embraces most of the branches of the 
science of which the mechanical engineer is the master, 
and has this further importance : that upon its effective 
application to our fleet the Empire depends for supre- 
macy, inieonnens, almost for existence. Itis true that 
there are other elements necessary to the fighting efficiency 
of a warship—speed, invulnerability and radius of action; 
but these vary according to the duty the ship has to per- 
form, and with our vast Empire marching the territory 
and touching the susceptibilities of almost every power, 
such duties are many. Gunpowder, however, must 
always be a dominant factor, and there is only one class 
of naval ordnance suitable, and that the best obtainable 
for the purpose, irrespective almost of financial con- 
siderations. 

The urgent lesson taught by recent naval warfare is 
the clamant need for quick-firing, high-powered guns, 
well protected by armour of the highest resisting quality. 
There is no need to enforce the importance of long range ; 
any ship with this advantage can ‘‘ play ” with a better 
or equally armoured vessel having artillery of less power : 
and as to gun protection, it may be recalled that when 
the American ships attacked Cervera’s fleet in their ill- 
fated rush from Santiago, the = crews were driven 
from their gun positions by a hail of 1 and 2-pounder shot, 
while the ships and their deck structures were pounded 
by the 6-in. quick-firers and the larger breech-loaders of 
their opponents. Had the Spanish gun positions been 
adequately protected, and their gunners enabled to con- 
tinue fighting their weapons, there would have been a less 
one-sided contest. It is of vital importance therefore to 
consider the rapidity of fire and power of guns of several 
of His Majesty’s ships, which, although constructed only 
a few years ago, are deficient owing to the recent great 
increase in the en of guns. It is impossible to re- 
design these cruisers, but new guns of greater power and 
a higher rate of fire could easily be fitted at little cost, 
— greatly to the fighting efficiency of the . 
Probably one of the most hopeful auguries is found in the 
fact that Admiral May, who did such splendid service to 
the Navy by his experimental and research work in the 
gunnery ship Excellent, is now Controller of the N: ot | in 
succession to Admiral Wilson, who himself introduced so 
many improvements into the Service. 

As an instance of the inferiority in gun power of some 
of our com: tively new cruisers, a comparison is made 
on Table I. of the aggregate ar of the guns of 
H.M.S. Diadem, which was launched in 1896—just five 


TABLE I.—Total Energy per Minute of the Guns in Two 
Cruisers Fighting at 3000 Yards Range. 


On first-class cruiser On armoured cruiser 
‘*Diadem” launched in1896. ‘‘ Hogue” launched in 1900. 


Sixteen 6-in. guns with a Twelve 6-in. guns with a 
muzzle velocity of 2150 muzzle velocity of 2550 
foot-seconds, and firing foot-seconds, and firing 


at the rate of nine rounds 
per minute, will give an 


at the rate of seven rounds 
per minute, will give a 


total energy of 158,592 energy of 215,568 foot- 

foot-tons. tons, 
And 

Two 9.2-in. guns with a 

muzzle velocity of 2720 

foot-seconds, and firing 

at the rate of 34 rounds 

per minute, will give an 

energy of 80, foot- 
tons, 

Total energy, 158,592 foot- Total energy, 296,516 foot- 
tons, tons. 


years ago—and of H.M.S. Hogue, practically of the same 
size, now being fitted out at Vickers’ Naval Construction 
Works at Barrow-in-Furness. ‘The basis of comparison 
is the most accurate one of the striking energy which the 
guns develop when utilised to the best advantage in a 
given time. For this comparison the velocities of the 
6-in. guns of the Diadem and Hogue are assumed to be 
respectively 2150 ft. and 2550 ft. per second, giving 
energies at 3000 yards range, of 1416 and 1996 foot-tons, 
and the velocity of the 9.2-in. gun is 2720 ~ ns. 

a 8. 


representing an energy of 11,564 foot-tons a 
The rapidity of fire obtained :is indicated in the Table. 
The 12-pounder guns and those of less calibre are not 


included, as their er in determining the issue of an 
action at long range % would be small. The result of the 
comparison is that the total ag bane” of the Hogue 
is almost double that of the Diadem—296,516 foot-tons 
against 158,592 foot-tons. This surely is a condition which 
calls for consideration, especially as it is but a fair repre. 
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sentation of the increase in the power of the guns of 
to-day, and at this early point in the review of the whole 
uestion the author would like to associate the firm of 
ir W. G. Armstrong, Whitwort», and Co., Limited, as 
well as Vickers, Sons, and Maxim, Limited, with the 
great advance made in recent yeas in all departments of 
ordnance. ; 

This comparison is made on the assumption that the Ser- 
vice explosive—namely, cordite—is utilised ; if, however, 
nitro-cellulose powder were used in the more modern guns 
of H.M.S. Hogue, which are equally well designed for 
its use, and would have a much longer life, notwithstand- 
ing the increased oe ye twelve 6-in. guns would 
then have a velocity of foot-seconds, and, firing at 
the same rate, would give an energy of 259,740 foot-tons ; 
and the two 9.2-in. guns would have an energy of 91,966 
foot-tons, firing at the same rate and with a velocity of 
2900 foot-seconds. The total striking energy of the 3 
would thus become 351,706 foot-tons; as against 158, 
foot-tons of the Diadem—a condition which can easily be 
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realised when manufacturers are given the necessary 


er. 

The progress indicated in Table I., it is significant to 
note, is not confined to British ships; more importance, 
perhaps, is given to the subject of war material by the 
general public in the'United States, France, Germany, and 
perhaps Russia, than by the people of Britain, notwith- 
standing the fact that our responsibilities are immeasur- 
ably greater and that the weakening of our sea power 
must tend to seriously imperil the position of our great 
Indian Empire, the Dominion of the Common- 
wealth of Australia, and the other Colonies. As an in- 
stance of this, it may be mentioned that the great forges 
and steel works at Creusot, St. Chamond, Chatillon, 
Commentry, and other works abroad, have in the last three 
or four years more than doubled their productive capacity, 
and are now working at the highest pressure, while in 
this country men are being discharged from the great 
factories where ships, guns, and other munitions of war 
are Public opinion abroad really insists on all the 


great firms being kept continually and fully employed, in 
order to keep pace with the shipbuilding programmes of 
maritime contemporaries, 

Tue Srructure or Guns. 

But within this Institution we are engineers, although 
none the less loyal citizens, and therefore we are interested 
more in the mechanism than in the political effect of ord- 
nance. And first, attention is directed to the structure of 
guns. In Figs. 1 to 6 there are illustrated for general pur- 
poses of comparison various = British and foreign 
gunsof strictly modern design. ea con- 
struction are adopted by most naval powers—in the one 
the gun is entirely of steel, and in the other of steel and 
wire. Great stress cannot be laid on the advantages of 
the one system over the other. At the same time the 
author is of opinion that, by the proper application of 
Stan! dike rea poiy of uring 
° owing to the possibility of varying the 
tension of the wire and tubes with greater theoretical 
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accuracy than is possible with solid steel construction’ 
Steel as wire is much the strongest form of this metal: 
Moreover, the wire winding gives higher resisting radial 
strength to the gun, and this is of great value in the event 
of a premature bursting of a high explosive shell in the 
bore. On the other hand, the wire-constructed gun is 
more expensive in manufacture, but this is not of much 
consequence provided the best results are ob 
The Wire-Wound Gun.—The diagram of the 12-in, 
40-calibre gun of British type (Fig. 1) clearly shows 
the construction of a typical wire-wound weapon, 
and the disposition of the wire and tubes and other 
general details ; — are added curves respective the 
pressures in the bore on the oxplenet pr yl of 
nitro-cellulose and cordite c rey gen 
struction—with one tube i ea eg ae the 
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whole length of the gun—admits of rapid and efficient 
repair when the inner tube is worn out asa result of a 
number of rounds having been fired. The radial strains 
on firing are overcome by the shrinkage of the A tube of 
the gun upon the inner tube, and by the wira being 
wound at varying tensions. The longitudinal strains are 
taken by the large sections of the A tube and jacket 
being connected by a breech ring. The construction of 
this gun is practically similar to the 74-in. 45.calibre gun 
shown on Fig. 3, where also dimensions and curves of 
pressure are included. : 

Other general types of wire-constructea guns are shown 
by Fig. 2, illustrating the 9.2-in. breech-loading gun 
designed and constructed by Messrs. Vickers, Sons, 
and Maxim, Limited, for the Turkish Government, and 
by Fig. 4, showi the 6-in. 50-calibre gun now 
being manufactured by the same firm for the Japanese 
Government. It will be seen by reference to these dia- 
grama (Figs. 2 and 4) that the wire only extends for about 
one-half the length of the shot travel, the radial strains in 
the chase being taken by a solid steel hoop shrunk over 
the inner tube. In guns of 50-calibres length the elimina- 
tion of the wire over the chase enables the girder strength 
to be somewhat improved, so that there is no fear of the 
extra length causing the gun to droop. 

The Steel-Constructed Gun.—A general type of steel- 
constructed gun is shown in the diagram (Fig. 5), 
illustrating the 14-centimetre 45-calibre gun supplied by 
Messrs. Vickers, Sons, and Maxim to the Spani 
Government. It consists of an inner and outer A tube 
extending the whole length of the gun, reinforced by a 
jacket and breech ring. The inner is put into the outer 
A tube with a taper of 1 in 500, with a suitable amount 
of shrinkage to insure the best constructional effects. 

Nickel Steel vy. Wire Winding.—Messrs. Krupp, who 
have done so much for the improvement of ordnance 
generally, use nickel steel for all the tubes except the 
inner. The use of nickel steel, instead of ordinary steel, 
has no doubt some advantages, notably greater strength 
of material; but this high quality of steel is nob so neces- 
sary with wire-wound guns, owing to the extra strength 
given by the wire far exceeding that of any ordinary 
nickel steel. The author is much in favour of using a 
steel giving a high elastic limit and good elongation for 
the smaller types of guns, for which the wire system is 
perhaps less suited. By using suitable steel and treating 
it by a special process, the necessary strength can be 
obtained without the addition of ww f 

The Construction Adopted with Small Guns.— Another 
type of steel gun to which reference may be made is the 
14-pounder automatic quick-firing gun adopted by the 
United States of America, illustrated by Fig. 6. 
The small charge used by this gun does not render it 
imperatively necessary tO reinforce the chase, but the A 
tube of the gun is made of the best quality of steel and 
suitably treated to perform its proper functions. The 
jacket of the gun, which also carries the mechanism, is 
shrunk on from the breech end, and is locked to the A 
tube by a second hoop. This construction is largely 
adopted for guns of small calibre, and is especially applic- 
able where the breech-block works in the vertical plane. 


Tre BreecH-BLock AND OBTURATOR. 


The systems of breech loading utilised with modern 
naval artillery are very varied, but may generally be 
divided into two: 

Firstly, those utilising screw mechanisms, in which the 
longitudinal strain on firing is conveyed through the 
breech screw to the outer construction of gun, the gases 
being sealed by some well-known device ; and : 

Secondly, the wedge or block form of mechanism, in 
which the longitudinal strain or firing is taken up by a 
block of steel of gencral construction worked by some 
suitable mechanism for opening or closing the breech, the 
gases being sealed by means of a metallic case. 

The wedge system of mechanism is that generally 
adopted by Messrs. Krupp, although they also utilise the 
breech-screw system in some of their guns. 

Screw v. Wedge Plug.—The only serious advantage 
which can be claimed for the block or wedge type of 
mechanism is that, generally speaking, it is simpler in 
construction, but it necessitates a continuation of the gun 
tubes beyond the breech end, and as this projection is 
otherwise non-effective, the extra weight counterbalances 
the advantage of simplicity. The ge system has been 
adopted generally in Germany and Austria, and eg.” of 
the smaller countries of Europe and South America. The 
breech-screw form is much more generally utilised, having 
been accepted by Great Britain, France, the United 
States, Russia, Spaio, Italy, &c. Indeed it may be con- 
sidered the best form of breech-closing device at present 
in use, and its general features may be refe to. 

The design of the screw mechanism depends princi- 
pally on whether it is desired to utilise a metallic case 
obturator or the plastic pad system. In both cases, how- 
ever, the form of breech screw used is to a great extent a 
governing factor, and is of great importance. The type 
of screw invented by Mr. Axel Wélin, a Swedish engi- 
neer, is the one at present mostly used in modern artillery 
mechanisms, the British Government having generally 
adopted it, as well also as the United States of America, 
while several other countries have equipments now under 
experiment. It is shown by Fig. 7, page 147. The con- 
struction of the screw is such that, in the case of the 12-in. 
mechanism, three-quarters of the circumference can be 
utilised as threaded surface, leaving one-quarter only non- 
effective for — up the cobwaed thrust due to 
the explosion of the propellant in the gun chamber. 
In the case of the 6-in. breech screw two-thirds of the 
circumference can be screwed, and one-third only is 
thus non-effective. The length and weight of the plug 
for a given resistance can thus be redaced, effecting a 
still greater saving in the weight of metal at the breech 


end of the gun, while there is great advantage in the 
general arrangement of the mechanism owing to the 
shorter screw. The author has experimented with this 
screw in connection with a 15-pounder field gun, firing 
the gun with the breech rather more than half open ; the 
portion of the screw in bearing (rather less than half the 
ordinary shearing section) proved sufficient to hold it in 
place, even under proof pressure, and no damage to the 
mechanism resulted. This expsriment showed the great 
strength, utility, and efficiency of this form of screw, 
while great saving in weight is effected. Thus the breech 
screw of the 6-in. gun of this improved type (Hig. 7) 
weighs 116 lb. ; the parallel screw for the same calibre 
gun (Fig. 8) weighs 178 lb., and the type of screw par- 
tially coned and partially parallel, for the same strength 
(Fig. 9), weighs about 212 lb. The saving effected in 
the Welin form over the ordinary parallel form is at 
least 35 per cent. in the breech screw alone, and a great 
deal more in the annulus of steel forming the rear por- 
tion of the gun into which the screw gears. A long series 
of experiments conclusively proved that this form of 
screw is the bast at present utilised for breech mecha- 
nisms, either of the De Bange obturator type or of the 
more usual form of metallic case system of obturation. 
Metallic v. Plastic Pad Obturation, &c.—A_ discus- 
sion of the advantages of one system of obturation over 
another must necessarily be of a very technical character 
and po of itself form the subject of a special paper ; it 
can only be briefly referred to here. In guns making 
use of a metallic case system, the weight of the case is a 
very serious objection, especially when using the very 
large charges necessary to obtain the highest possible 
ballistic impsratively necessary in connection with 
modern artillery. In order to obtain a velocity of, say, 
2900 ft. per second in a 6 in: gun, a charge of powder has 
to be used of from 30 lb. to 35 lb., according to the nature 
of the explosive. Such a charge entails the use of a very 
large case, whose ve is equal to that of the charge. 
Now if it be assumed that for each 6-in. gun on board 
ship there would be 200 charges, the cases alone would 
weigh rather more than 3 tons per gun. In the King 
Alfred class of cruiser there are sixteen of these guns on 
board, so that the aggregate addition to weight for cases 
alone is 48 tons. It is true that as a result of the great 
skill and unique experience in warship design of Sir 
William White, the Assistant Controller and Director 
of Naval Construction, our ships attain higher speed for 
a given power than any other warships, being excep- 
tionally fine models, and that for a given displacement 
better compromises are made with the conflicting elements 
of design ; but the artillerist ought not t> demand - 
addition to load which is ineffective where weight is all- 
important. There is, moreover, the other serious disad- 
vantage with the metallic case system of having to extract 
the heavy and cumbersome case from the chamber after 
each shot is fired, and of storing it or throwing it over- 
The objections to the case systems are: 1. The 
rate of fire is considerably reduced owing to the necessity 
of handling very heavy cartridges and of ey soi the 
case after firing. 2. There is a chance of failure of the 
case, which, whenit occurs, puts the gun out of action. 3, 
The extra weight necessary to be carried on boardship. 
All these disadvantages are overcome by the use of a 
suitable plastic pad form of obturation, an efficient form 
of which has been evolved, after much experiment, by 
Messrs. Vickers, Sons, and Maxim. As a result of its 
use the 6-in. gun under the most favourable conditions 
attained a rate of fire of eleven rounds per minute, and 
with the 7.5-in. gun, firing a 200-lb. shot, a rate of fire of 
eight aimed rounds per minute. The range was 1100 
yards, and all the shots struck within a metre square of 
the target. Such results have never been obtained with 
mechanisms entailing the use of the case system of obtura- 
tion, and the author has no hesitation in pressing upon 
general notice the great advantages obtained by the quick- 
firing plastic pad system of obturation. The system is 
equally applicable to guns up to the largest calibre, and a 
rate of fire of one round every 15 seconds has been obtained 
with this form of mechanism with a 9.2-in. gun, which, 
starting with the gun loaded, means five rounds for the 
first minute of firing. Similar rates of fire from all heavy 
artillery on board ship would have such a moral effect as 
to influence the final issue of an engagement. 


Breech MECHANISM. 


There are several features common to the breech 
mechanism of the 12-pounder 3-in. gun, 6-in. quick-firer, 
and the 9.2.in. and 12-in. breechloader which are illus- 
trated in Figs. 10 to 20, pages 149, 150, and 151. The 
mechanism is of the Vickers single-movement type, 
whereby one motion of a hand leveror hand wheel per- 
forms the separate actions involved in the opening or in 
the closing of the breech. The one action locks or unlocks 
the breech-lock, swings it in or out of the gun, and in 
opening and closing actuates the firing gear. In all 
cases the breech-block is of the Welin type, and is mounted 
upon, and free to turn op, a carrier pivoted at the right- 
hand side of the breech. The et already 
described (Fig. 7, page 8), because of its shortness, can 
be swung clear of the breech without longitudinal travel or 
curvature within the breech. The details of the mechanism 
for effecting the opening or closing of the breech differ 
slightly in each case, and even although it involves some 
little repetition, descriptions of each are given. 

Breech Mechanism for 12-Pounder Quick-Firing Gun.— 
In the breech-plug for the 12-pounder 3-in. ae 
gun, illustra on Fig. 10, there are six segments, an 

‘our are threaded, i.¢., two-thirds of the circumferencs 
is used for resisting strains. 

The mechanism for actuating the breech plug A con- 
sists of a link B, one end of which is pivoted on a pin D, 
projecting from the rear end of the breech-plug A ; the 





other end is pivoted to a short crank C and pivoted on a 


bolt E, which may be quickly withdrawn when dissem- 
bling mechanism. Skew gear teeth are formed partly 
round the periphery of the crank engaging with skew 
teeth formed partly round the axis of the hand lever G. 
This hand lever G lies close to the gun, and is so mounted 
that it may “be quickly assembled or removed. The 
centres of the link B and crank C are arranged to form a 
locking point when the breech is closed. 

The firing gear, which is arranged for percussion and 
electric firing and may be removed as one piece, is con- 
tained in a central hole fornted through the stem J of the 
carrier F. Ib is retained in position by a cap M with 
interrupted threads fivting into the rear face of the carrier 
F. The rear part of the cap M is fitted with a sleeve, 
this sleeve having inclined planes formed on it, so that 
® partial rotation of the sleeve causes the striker R to be 
drawn back clear of the firing primer on the firat move- 
ment of the hand lever to open the breech. The partial 
rotation of the sleeve is effected bya stud O projecting from 
it, and engaging with a cam groove N formed on the top of 
the hand-lever G. When the sleeve has been turned to a 
sufficient extent, the hand-lever swings clear of the stud O. 
The sleeve is retained in — by a sliding bolt acted 
on by the og | of the breech screw A. The striker R 
is cocked by hand for percussion firing, and a safety-piece 
P, in the rear face of the breech screw, prevents the 
er from being released until the breech is completely 

ocked. 

A powerful extractor Q is used, which extracts and 
ejects the empty cartridgecase. This extractor is pivoted 
at the same side of the breech of the gun as the carrier F, 
and is fork-sha; the arms of the fork being approxi- 
mately concentric with the cartridge case. The arms of 
the fork are provided with lips for ejecting the empty 
cartridge case. A third lip is formed in the bottom of the 
fork for unseating the cartridge case. This third lip is 
arranged, with respect to the lips on the arms of the fork, 
so that it comes into action first. A toe or third arm of 
the extractor Q is acted on by a cam surface (formed on 
the carrier F') during the last part of the swing-out when 
opening the breech, 

The action of the extractor Q is as follows: When the 
breech has been partly swung open, the cam surface on 
the carrier exerts a wedging action on the toa of the ex- 
tractor, gradually unseating the cartridge cass bafore the 
lips on the fork of the extractor Q come into action, and 
just immediately before the mechanism is completely 
swung out the toe of the extractor receives a sudden jerk, 
which causes the empty cartridge case to be completely 
> a from the breech by means of the lips formed on 
the fork of the extractor. No small screws are employed, 
and no tool is required for use with this mechanism. 

Breech Mechanism for 6-In. Quick-Firing Gun.—The 
breech plug for the 6-in. quick-firing gan, illustrated by 
Fig. 11, and in perspective tf Figs. 16 and 17, is 
divided, so far as the threaded portion is concerned, 
into six segments, and four of these are threaded, so that 
in this case also two-thirds of the circumference is used 
for resisting the strains. 

_The link for actuating the breech- ws, Spe pivoted to a 
pin G projecting from ths breech-plug B at one end and 
pivoted at the other end to a short crank H, which is 
moun on the carrier D. Partly around the boss of 
this crank H are formed ‘‘skew gear” teeth which gear 
with ‘‘skew” teeth formed around a sleeve keyed to the 
hand lever. A loading tray I is provided, which is auto- 
matically moved across the breech face of the gun and ab 
the same time raised into the loading position while 
opening the breech (or lowered when closing it). 

The firing gear is arranged for firing by electri- 
city or percussion, and is directly operated by the 
hand lever A, so that the gun is absolutely safe 
against firing before the breech commences to open. 
For this purpose a nut K_ is fitted on the end 
of the obturating bolt L. In this nut a vertical slide M, 
which covers the end of the firing primer N, is worked by 
means of two spring bolts. One of these bolts O engages 
with a cam P on the hand-lever A, the other Q, in a 
groove R, in the link of the breech mechanism. An 
ejector S, actuated by the movement of the slide, is fitted 
in the nut. A ee cree nd catch is fitted in the 
obturator bolt, and prevents the tube from being jerked 
out, however violently the mechanism may be closed. 

The motion is as follows: When the hand-lever A of 
the breech mechanism is swung away from the gun, the 
cam P forces the slide M downwards in the nut K. As 
the hand-lever A continues to swing away from the gun, 
ib pete on, F pend its connection with the spring bolt O 
of the slide M, and the downward movement of this slide 
is continued by the movement of the link F, which 
actuates the other spring bolt Q, and keeps the slide M 
in the correct relative position until the breech is closed. 
When the slide M has been moved down far enough, it 
actuates the ejector S, thus jerking out the firing tube. 
On the first movement of the slide M downwards, and 
before the breech has commenced to unlock, the wer 4 
needle C is partly drawn back by means of the toe wit 
which it is —— engaging with a quick incline on the 
rear of the firing gear nut. The spring bolts are —— 
so that in the case of misfire the slide M may be pulled 
down by hand to a certain extent, sufficient to eject the 
tube without it being necessary to open the breech. 

Breech Mechanism for 9.2-In. Breech-Loading Gun.—In 
the case of the 9.2-in. breech-loading gun, as shown 
in Fig. 12, and in perspective on Figs. 13 to 15, 
the threaded portion of the breech-plug B is divided 
into twelve segmental —— of varying radii, and 
nine of these are threaded, so that here three-quarters 
of the circumference is used for resisting the strains 
when firing. 

As with the 6-in. gun, the mechanism for actuating the 
breech-plug B consists of a link F, one end of which is 





pivoted on a pin G, projecting from the rear end of the 
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breech-plug B, the other end is pivoted to a short crank | 
H, which is mounted on the breech-plug carrier C. 


on the crank H. An ejector, actuated by the movement | controlled by the rotation of a handwheel. By tura- 
of the slide M, is fitted in the nut K. A spring-retaining | ing the handwheel A the breech-plug B is first rotated 


Around the boss of a pinion I are formed skew gear teeth. | catch is fitted in the obturating bolt L, and prevents the | and unlocked, and then swung out of the breech of 
This pinion is keyed to the axis of the hand lever A, and | tube N from being jerked out, however violently the|the gun. The breech-plug is mounted and free to 


is contained in a recess in the carrier C. The skew teeth | mechanism may be closed. 
so formed gear with skew teeth formed on the boss of the | 


turn on a carrier L, pivoted at the right-hand side 


The action is as follows: When the hand-lever A of the | of the breech. The threaded portion of the breech- 


short crank H. The hand-lever A lies close up to the gun, breech mechanism is swung on its pivob to open the| plug is divided into twelve segmental portions of vary- 


Fig, 1. 
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and the centres of the link F and crank H are arranged 





to form a locking point when the breech is closed. 


k. For this | tube 














breech, the crank H begins to move, and by means of the ' ing radii, and nine of these are threaded, so that here, 
cam R it forces the slide M in the nut K away from the as in the 9.2-in. gun, three-quarters of the circum- 

The firing gear D is arranged for firing by electricity or | primer N. When the slide M has been moved aw 
percussion, and is operated so that the gun is absolutely | enou 
safe before the breech commences to unloc 


ay far ference is used for resisting the strains when a _ The 
it actuates the ejector, thus jerking out the firing obturator M is of an improved De Bange type. This im- 
From this point the action is the same as in the proved obturator is also used in the 6-in. and 9.2-in: 


urpose a nut K is fitted on the end of the obturating | corresponding action of the 6-in. gun mechanism pre- mechanisms. 


a 3; in this ~~ a rege Nera M covers og end of viously described. 
the firi i ; i means of a sprin run. — 
0, eu eigen with. * phy me P vores . |The breech mechanism for the 12-in. gun, which is 


bolt O, which en; 


The mechanism for actuating the breech-plug B con- 


Breech Mechanism for 12-In. Breech-Loading Gun.— | sists of a link C, one end of which is poet on a pin D, 


from the rear end of the breech-plug B ; the 


gages | Beojeoting. tros h-plt 
the face of the carrier C. The sliding-bar P is also pro- | shown in detail on Figs. 18, 19, and 20, is so arranged | other is pivoted to a short crank E, which is mounted 





vided with a spring bolt Q which engages witha cam R that the whole of the breech action is operated and on the breech-plug carrier L. Around the boss of the 
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BREECH MECHANISM FOR NAVAL ORDNANCE. 





Fig.12. BREECH MECHANISM 
(HAND LEVER) 
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Fics. 13, 14, anp 15. Breech Mecuanism ror 9.2-In. Breecu-Loapine Gun, 


ns ’ teeth, engaging into; By continued turning of the handwheel A, the carrier | fitted in the nut N. A spring-retaining catch is fitted in 
ob teoth — PP on te. boss of coca | L with the breech-plug B is swung out clear of the breech | the obturating bolt O, and prevents the tube from being 
F, which is mounted in the carrier L on a vertical pivot. | of the gun. The opposite action takes place on closing | jad out, however violently the mechanism may be 

hi rtly round its peri- | the breech. 1 | Sea . i 

bala nl pons Re Bigger vom with iar As in the case of the 9.2-in. breech-loader and 6-in.| The action is similar to that in the 9.2-in. gun previously 
teeth on a second quadrant G, fixed on the hinge bolt H | quick-firer, the gun is arranged to be fired by electric or | described. : 
of the carrier L. The hinge bolt H, together with its | percussion tubes. For this purpose a nut N is fitted on | (To be continued.) 
quadrant G, is revolved by means of a worm I and a worm- | the end of the obturating bolt O. In thisnut a horizontal | 
wheel K, which are in turn actuated by the handwheel A, | elide P, which covers the end of the firing primer Q, is | 
mounted at the breech of the gun. To open the breech | worked by means of a ns bolt R, which engages with | More O1-Carryinc Sreamers.—Texas oil producers 
the handwheel A is rotated, and thus, by means of the|a eliding-bar S working in the face of the carrier L. The have contracted with the Neafie and Levy Ship and Engine 
wormwheel K, the quadrant G causes the quadrant F and | sliding-bar S is also vided with a pry J bolt T, which | Building Company, of Philadelphia, for the construction 
crank E to turn, thus rotating the breech plug B until it with a cam U on the crank E of the le joint. | of two steel bulk oil steamers to carry oil from Sabine 
becomes unlocked. | An lean, actuated by the movement of the slide P, is! Pass. 
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BREECH MECHANISM FOR NAVAL 
(For Description, see Page 145.) 
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early institutions of the Republic, foreign aid was | by Jefferson was on July 4, 1826, three months before 
| requisite, and French, Germans and English, assisted | his death. The view of the Public Hall, Academic 
In fact, in 1825 there was but | Buildings, is seen in Fig. 2. ‘The University is no1- 


Tuis Institution is the pride of the Virginians’ heart, | one Virginian in the faculty, and he was born under a | sectarian, although religious investigation is not pre- 
and they fondly believe it is the greatest in the world foreign flag-—that of England. As will be seen from cluded. Fire destroyed part of the buildings in 189%, 


for scientific training ; but then all Virginians are the illustrations on 


ge 154, the buildings are exten- | but the ardour of the students saved the statue «f 


enthusiastic, and very fond of home productions, The sive and of considerable importance; one of the | Jefferson; a fine picture of General R. E. Lee, ard 


location is very picturesque, and Charlottesville, the | features is the lawn, seen in 


On this Jawn|another of the great Confederate cavalry leader, 





town adjoining it, is of considerable elevation, and the three Presidents of the United States have conferred as | J. E. B. Stuart, are on the walls of the acaden ic 


air is salubrious. Thomas Jefferson, the writer of the to the issues of higher education in Virginia. Th 
Declaration of Independence, and subsequently Presi- | were Jefferson, Madison and Monroe, the first bein 
dent of the United States, founded the University— | the rector, and the others members of the board of year and repeated the experience. The Rotunda is 
that is, he had the original idea. Like many of the | visitors. The last entry in the “‘ Record Book ” made | used for a library, and is modelled on the Pantheon gi 








They | building. In 1824, a dinner was given to General 


g La Fayette, who liked it so well that he came the nxt 
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Rome ; a painting of Edgar A. Poe is on the walls, and 
pictures of other of Virginia’s great writers. Among 
various buildings may be mentioned the physical 
laboratory ; the engineering department, which com- 
prises civil, mining and mechanical courses; the 
natural history museum, where are models of all the 
monsters of antiquity, from a huge mastodon to the 
icthyosauros ; in fact, all the courses of a University 
are given at the Institution. The writer is indebted 
to Profestor A. H. Tuttle, of the University, for the 
photographs and much of the information contained 
in this notice. 





FIRE OFFICE RULES FOR ELECTRIC 
MOTORS. 

Tur combined fire insurance offices have just issued a 
revised set of rules applying to electric motors in textile 
mills, woodworking factories, and other premises where 
the use of open motors is attended with danger. The 
chief interest of the revised rules lies in the note to para- 
graph 2. The following is the text: 


Rules for Electro Motors and Dynamos used in Connec- 
tion therewith (whether Exceeding 4 Horse-Power or 
not), 

1, Motors when not in an engine-room or in a separate 
compartment expressly set — for their use, and built 
of or lined with incombustible material, must be com- 
pletely enclosed in an efficient metal case forming part of 
the designed construction thereof. 

2. Resistances must be similarly situated or enclosed 
and constructed entirely of incombustible materials. 
They must not be fixed within 6 in. of any combustible 
material. 

Notrr.—Inspection holes fitted with plate-glass are 
allowed. Motors and resistance must be suitably de- 
signed to withstand, without serious overheating, the effect 
of the absence of ventilation incidental to the use of a 
metal case, Ventilation, if any, must be only by direct 
communication with the outer air or by openings in the 
vertical portion of the metal case protected by two thick- 
nesses of wire gauze, set at least } in. apart, permanently 
attached to the case. 

8. The motor pulley (or other mechanical device for 
transmitting power from the motor), must be external 
tothe metal case enclosing the motor. Only the shaft 
and the connecting conductors may be carried through into 
the metal case or through the wall of the compartment. 
No belts, ropes, or other corresponding gear may be so 
carried, 

Norr.—Holes in this case to admit connecting con- 
ductors must have proper insulating bushings to prevent 
short circuiting. 

4, Dynamos must be treated as motors. 

5. Each motor and each dynamo must have a “‘switch” 
and a ‘‘cut-oubt” upon each of its connecting conductors. 

6. Switches, cut outs, and all other regulating and con- 
trolling devices must be made of incombustible materials 


only. 

7. Fasible cut-outs not on main or distribution boards 
must have efficient incombustible covers. 

8. All switches, when not ‘‘on,” must automatically 
turn full “off,” and must work from “on” to “ off” 
with asharp break, The ‘‘break” in a switch or other 
disconnecting device must be of such a length that an arc 
cannot be sustained. 

9. Connecting conductors must have their sectional 
areas so proportioned that, if of copper, the maximum 
working current must not exceed the ratio of 1000 amperes 
per square inch of such sectional area for currents not 
exceeding 100 amperes. 

10. Motors must not be supplied with current from 
dynamos or currents having an earth return. 

11, Waste oil from motor bearings and from dynamo 
hearings must be coll.cted in suitable metal receptacles. 
Deep metal cans must be provided for oily waste for 
removal daily. 





seenmane Fes AvcrriA.—The Argo peamen) od 
avigation Company proposes to organise as from - 
tember, 1901, a divens service between Bremen a 
Algeria. The steamers of the line are to touch at Algiers, 
Bona and Oran, as weil as ut certain Italian ports. The 
vessels to be placed on the new line are employed in the 
summer in the Baltic. The company hopes to develop 
a winter trade in phosphates. 


Tue Rosset Setr-ReGENERATING Batrery.—In this 
battery the required regenerating effect is obtained by 
direct reoxydising in contact with the air. The depolaris- 
ing agent of the battery, reduced by the hydrogen is 
reoxydised at the surface of the battery, while the latter 
is a and without any man‘ pulation ; the depolaris- 
ing agent lasts thus practically forever. It consists of cup- 
rate of ammonium which, reduced in the battery, becomes 
cuprite, the latter returning to cuprate by contact with 
the air. Cuprite being in itself an oxydising agent, can 
also depolarise by depositing metallic copper on the carbon 
positive ay eee when the battery is left standing, the 
copper will dissolve afresh and reconstitute the cuprate. 
The exciting solution being ammonium chloride, supplies 
ammonia to the positive pole when the battery is working, 
thus a mame OY the loss in ammonia of the de- 
polarising agent. Diffusion of the latter is prevented by 
a semipermeable colloidal diaphragm of ferrocyanide of 
copper, chemically precipitated in the thickness of the 
porous wall. Owing to the freeammonia of the depolaris- 
ing agent, in which the ferrocyanide of copper is soluble, 
the dia) mrs pe is constantly reprecipitated, is maintained 
ina colloidal state, ard remains semipermeable. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—The market was very idle 
on Thursday forenoon, only 2000 tons of iron being dealt 
in. The tone, however, was steady. tch warrants, 
which were not dealt in, were quoted unchanged 
at 54s. per ton cash buyers. Cleveland, after being 
done at last price—44s. 1ld. per ton cash—left off 
at 44s. 104d. per ton buyers. Cumberland hematite 
i ealt in at 57s. 94d., or 14d. per ton up. 
About 3000 tons changed hands in the afternoon. 
Scotch warrants closed 14d. down on the day at 53s. 104d. 
cash buyers. The settlement prices were: Scotch, 
54s. 1d. per ton; Cleveland, 44s. 10}d.; hematite iron, 
57s. 9d. per ton. On Friday forenoon business was very 
quiet, only some 1500 tons changing hands. Scotch was 
2d. per ton easier, the pressure for warrants having ceased 
for the day. Cleveland gained 4d. per ton. In the after- 
noon the market was firm, and prices closed from 4d. to 1d. 
per ton dearer than in the forenoon, and sales amounted 
to 5000 tons. The settlement prices were: 53s. 104d., 
44s. 104d., and 57s. 10}d. perton. At the forenoon session 
of the pig-iron warrant market on Monday some 5000 
tons were dealt in. Scotch iron lost 2d. per tun, while 
Cleveland rose 24d., and hematite iron 5d. per ton. In 
the afternoon other 2000 tons were dealt in, and Cleve- 
land closed 14d. per ton dearer than in the forenoon. 
The closing settlement prices were: 533. 94d., 453. 4d., 
and 58s. 6d. per ton. On Tuesday forenoon the pig-iron 
market showed a little more activity, and the tone 
was firmer, about 7000 tons being dealt in, mostly at 
better a. Scotch improved 24d. to 533. 104d. per 
ton cash buyers; Cleveland 2d. to 453. 5d. cash buyers ; 
and hematite iron also 2d. to 58s, 6d. per ton cash buyers. 
The closing prices in the afternoon were 53s. 104d. per 
ton cash buyers, and sellers yey 14d. per ton more. 
The market was very strong this forenoon, when from 
7000 to 8000 tons were dealt in at substantial advances, 
Cleveland gaining 7d. per ton at 46s. 0$d. cash buyers, 
and hematite advancing tono less than 1s. 44d. per ton at 
60s. cash. Only 2000 tons changed hands in the afternoon, 
and quotations finished firm at the forenoon close. The 
settlement prices were: 54s, 14d., 463. 04d., and 60s. per ton. 
The following are the quotations for No. 1 makers’ iron : 
Clyde, 65s. 6d. — ton; Gartsherrie, 66s. ; Langloan, 
9 . 3 ou 6d. ; yy es he 6d.; Pn 
.—all the foregoing were ship at OW ; 
Glengarnock (shipped at Ardrossan), 65s.; Shotts (shipped 
at Leith), 693. 64.; Carron (shipped at Grangemouth), 
67s. per ton. During the past week prices have again 
had a slight advance, and active markets have been ex- 
perienced both for Scotch and for Cleveland iron. The 
“bear” account in the former has become very congested, 
and a backwardation of from 6d. to 9d. per ton has been 
occasionally exacted for the loan of cast iron. There are evi- 
dences, however, that the situation is becoming somewhat 
relieved, butit is another indication of the folly of ‘‘ bear- 
ing” a market in the face of such a small stock, well 
known to be in few hands. Cleveland warrants have 
commanded most attention during the week, and 
although fluctuations in price have been unimportant, 
fair quantities of iron have been changing hands. 
Scotch makers of hematite iron have sold freely dur- 
ing the week, and in one or two cases they have 
nominally advanced their quotations, but for any fair- 
sized order recent prices would still be accepted. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 59,110 tone, 
as compared with 59,110 tons yesterday week, thus show. 
ing no change for the week. 


Sulphate of Ammonia.—There is a large demand for 
this commodity at a rices. The shipments at 
Leith last week amounted to tons. 

Cast-Iron Gas Pipes for Christiania.—The Secretary of 
State for ae Affairs recently received notice from 
His Majesty’s Consul-General at Christiania that tenders 
were invited on behalf of Christiania gasworks for 16,740 ft, 
of cast-iron gas pipes, the diameters varying from 3 in. to 
16in. Glasgow is certainly well able to meet the want. 

Clyde Shipbuilding Trade: Launches in July.— 
Although July is the holiday month of the year, both 
on the upper and the lower reaches of the a de, the 
output of new shipping for the month which closes 
to-day compares most favourably with the output of the 
preceding months of the year. One warship, one yacht, 
and thirteen mercantile steamers made up a total of 
fifteen vessels, and a total of 43,530 tons of new shipping. 
New orders also continue to come to hand in Clyde ship- 
yards at the present moment, and, including the latest 
contracts, guarantee an abundance of work till next 
Glasgow Fair though no more should be booked. Ib is 
freely rumoured that important orders have been placed 
with local builders; indeed, it is said that the new con- 
tracts amount to well nigh 45,000 tons. The following 
are a few of the vessels contained in this month’s 
launches: The Leviathan, a warship of 14,100 tons, 
built for the British Admiralty by Messrs. John Brown 
and Oo., Limited, Clydebank; the Aros Castle, 4480 
tons, built by Messrs. Barclay, Curle, and Co. for 
the Union-Castle Line of South African steamers ; 
the Yeoman, 7300 tons, built by Messrs. Connell and Co., 
Whiteinch, for Messrs. T. and J. Harrison, Liverpool ; 
the Maasland, a screw steamer of 4400 tons, built by 
Mesera. D. and W. Henderson and Co., Meadowside, for 
the Zuid Amerika Line; the Seneca, 4600 tons, built for 
the Anglo-American Oil Company, by Messrs. Russell 
and Co., Port G w; and the Craigard, 3200 tons, 
built by Messrs. A. ger and Co., Port Glasgow, for 
Messrs. Russell and Huskie, Leith. Various dredgers 
and barges were also launched during the month, and one 
steam yacht, a vessel of 30 tons, built by the Clyde Ship- 
building and Engineering Company, Port Glasgow. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Messrs. Jessop’s American Uudertaking.—On Tuesday 
the shareholders in Messrs. William Jessop and Sons, at 
an extraordinary general meeting, confirmed the resolu- 
tions passed on July 15. These resolutions effect the 
alterations of the memorandum of association of the com- 
pany necessary upon the extension of the company’s 
iness by the laying down of manufacturing plant in 
Pennsylvania, U.S.A., and re-arrange the capital. The 
directors present were Messrs. William Jessop (chair- 
man), S. J. Robinson, A. J. Hobson, A. Hills, and H, 
Hughes. Only two shareholders attended. 


Amalgamation of Sheffield Steel Firms.—The firms of 
Sanderson Brothers and Co., Limited, and Samuel New- 
bould and Co., have been amalgamated under the title of 
Sanderson Brothers and Newbould, Limited. The two 
companies carry on the business of steel file and edge 
tool manufacturers, and for some time past have worked 
together under a workin ment. Under the scheme 
each shareholder in Newbould’s is to receive sixteen fully- 
paid 5/. new preference shares in the new company, 
carrying 5 per cent. interest (cumulative) in respect of 
each 100/. share (80/7. paid up) held in Newbould’s, and in 
substitution thereof. 


The Leeds and es 
shareholders of the Leeds and Liver 
Limited, was held at Bradford on Thursday last to con- 
sider the present position of the company. Mr. William 
Wailes ( 8) presided. A committee of shareholders 
was appointed to investigate the position and affairs of 
the company, and they were empowered to employ such 
professional assistance as they considered necessary. The 
directors were requested to provide out of the funds the 
cost of such assistance, and to permit access to all books 
and documents. 


Iron and Steel.—Stocktaking and holiday-making in- 
variably contribute to the quietening of business at this 
period of the year, and there is at present but little busi- 
ness doing throughout the district. Latest reports from 
Sweden are that makers of both iron and steel are firm 
in maintaining current rates. On one or two brands 
slight concessions have been made, but nothing of 
any moment. Makers are well booked with orders up 
to the end of the year, and therefore no appreciable 
change is probable until then. — however, both 
of Swedish irons and steels are fully equal to the de- 
mand. In the local iron and steel market an improving 
business is being done, and, as stocks at many places have 
been depleted, makers hold the opinion that in the near 
future the work of renewing stocks will be taken up in 
earnest. The crucible steel trade is feeling the effect of . 
the depressed state of business in Germany, and_ buyers 
in that country are ordering very sparingly. Had the 
strike in the steel trade of America continued, some good 
lines from Canadian and other markets a by the 
Americans would probably have reached Sheffield. 


South Yorkshire Coal Trade.—Business still continues 
in a listless condition, and it is not expected to improve 
to any appreciable extent until the close of the quarter. 
The improvement recently noticed in the house coal 
trade has not been maintained. London isa fairly good 
customer, and about an average tonnage is going to the 
Eastern counties. In other districts, however, there is at 
present only a moderate demand. Best Silkstones are 
now making 123. to 13s. per ton. and Barnsley house 
10s. 6d. to 1ls, 6d. per ton. The demand for steam 
— is disappointing. The stoppage of work at 

rimsby is having an injurious effect, and the export 
trade has fallen below the average of recent weeks. The 
inland demand for manufacturing purposes is well main- 
tained, but the railway companies are not drawing full 
supplies under their contracts, ey S are 
realising 93. 6d. to 10s. per ton. Engine fuel is in steady 
request, and prices were firm owing to the reduced out- 
put. From 7s. 6d. to 8s. 6d. per ton is being paid for 
nuts ; screened slack makes 53. per ton, and pit slack from 
2s, 6d. per ton. Coke remains steady at late values. 


Canal.—A meeting of the 
1 Canal Company, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was fairly large, and the market was quite 
animated. Not only were inquiries numerous, but quo- 
tations for all descriptions of pig iron were advanced, and 
there was almost a tendency to “‘boom.” The output was 
said to be none too large to meet the requirements, and, 
in fact, there were some traders who predicted that 
with the autumn demand close upon us, the produc- 
tion might prove inadequate to the demand before long. 
For prompt and early delivery of No.3 g.m.b. Cleveland 
pig iron, the figure was fully 45s, 6d., and buyers were 
quite ready to pay that price, while, on the other hand, 
sellers were in no great hurry to ro: of the ruling 
uality. No. 1 Cleveland pig was 47s. 6d.; No. 4 foundry, 
2 Brey forge, 433.; mottled, 423. 6d.; and white, 423. 
East Coast hematite P iron was strong at 563. 6d. for 


ig 
early delive numbers, and the demand was very 
good. No. 1 hematite pig was 57s. 6d.; and No. 4 not 
ess than 523. 6d. 


of mix: 


panish ore was stronger, freights 
from Bilbao having been advanced to 53. 44d. Rubio 
was 15s. ex-ship Tees. y, owing to a spurb in 
warrants, pig-iron prices were much stronger; but they 
were hardly quotably altered. 

Manufactured Iron and Steel.—Very favourable reports 
are given of all branches of the manufactured iron and 
steel trades. Work is very plentiful, and quotations 
are moving up Tron ship-plates bave risen to 
6l. 17s, 6d., and steel ehip-angles to 5/. 17s. Gd.—both less 
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the customary discount. Quotations for other descrip- 
tions are likely to be advanced in the early future. 
Recently some very good orders have been placed. 


Ironworkers’ Wages.—The returns of sales of manufac- 
tured iron for the two months ending June 30 last show 
the average net yes price per ton for that period to 
have been 6/. 18s. 0.49d., and in accordance with slidin 
scale arrangements under the Board of Conciliation an 
Arbitration for the manufactured iron and steel trades 
of the North of England, wages of ironworkers for the 
months of August and September will be the same as 
prevailed during the preceding two months. The average 
og al price for the previous two months was 

. 1s. 7.08d. 


Coal and Coke.—The demand for coal, with the excep- 
tion of household kinds, is good and quotations are firm. 
Coke is in very good request, and medium blast-furnace 
qualities easily realise 15s. 6d. delivered here, while 
hetter class furnace coke has been sold at 16s, 6d. 





NOTES FROM THE SOUTH-WEST. 
Cardif.—The market for steam coal has ruled firm 
with an upward tendency. The best steam coal has been 
making 18s. 6d. to 193. per ton, while secondary qualities 
have brought 17s. to 183s. per ton. The demand for house- 
hold coal has shown no improvement; No. 3 Rhondda large 
has made 15s. 9d. to 16s. perton. Foundry coke has been 
quoted at 183. to 19s. per ton, and furnace ditto at 16s. 
to 17s. per ton. As regards iron ore, Rubio has made 

14s. 6d. per ton, and Tafna 15s. to 15s. 6d. per ton. 


Welsh Railways.—The directors of the Barry Railway 
Company recommend a dividend at the rate of 7 per cent. 
per annum for the past half-year upon the ordinary 
stock. The dividend upon the ordinary stock of the Vale 
of Glamorgan for the past half-year is at the rate of 3} per 
cent. perannum. The Cardiff will divide upon its ordi- 
nary shares at the rate of 3 percent. per annum. 


Bristol and the West Indies.—Messrs. Elder, Dempster, 
and Co. are reported to be so satisfied with the progress 
of the banana trade recently developed between Jamaica 
and Bristol that they propose to have a weekly ins 
of a fortnightly service of steamers. 


The Electric Light at Bristol.—There were on March 25 
last, according to the annual report of the Bristol Cor- 
poration electrical engineer, 148 niiles of cables, having 
350 miles of conductors. The increase in the number of 
consumers last year (292) was larger than ever, and the 
total number to date was 1507. The number of eight- 
candle power lamps in use was 119,615, an increase of 
28,498 for the year. The number of units sold was 
2,191,559, an increase of 379,048 for the year. The cost 
per unit sold in 1900-1 was 2.62d., as compared with 
2.18d. in 1899-1900. This was due, of course, to the in- 
creased cost of coal. The amount of capital expended to 
March 25, 1900, was 299, 2607. 


The Swansea Valley.—The steel trade has shown a good 
tone. The smelting departments are working to their 
utmost capacity. The collieries of the district have been 
moving on in something of an irregular fashion. Some 
have been working to their utmost extent, while at others 
employment has not been so active. Veins of fairly 
good coal have been met with at the new collieries at 
Wernddu. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The directors report that the revenue account 
shows a disposable balance of 7930/. 4s. 4d., and they re- 
commend that a dividend be paid at the rate of 10 per 
cent. per annum, free of income tax, leaving a balance of 
13197. 13s. 4d. to be carried to the current half-year. The 
contingent fund stands at 35,807/. 11s. 7d. 


Belleville Boilers.—Three of the Belleville boilers re- 
moved from the cruiser Hermes at Devonport, are to be 
sent to Portsmouth for the instruction of engine-room 
ratings at that port. Another three will be sent to 
— m, and three be retained at Devonport for similar 

uby. 


Electricity at Exeter.—A special meeting of the elec- 
trical lighting committee of the Exeter City Council, 
after the consideration of ‘‘ Notes on Systems of Supply,” 
and also an analysis of tenders for new electrical works 
and plant from Mr. H. D. Munro, city electrical engi- 
neer, resolved to recommend the council to submit the 
scheme of the electrical engineer, alternative plans, and 
the tenders received to an acer’, who will advise 
whether sectional tenders should be accepted, or whether 
there should be one tender for the execution of the whole 
of the work. It was also resolved that the President of 
the Institution of Electrical Engineers should be asked 
to submit the names of three persons to advise 
the council in the matter. Fourteen tenders have 
been received for the electricity station buildings, the 
lowest being 13,903/., and the highest 27,0957. All the 
principal electrical firms have tendered for the plant and 
equipment, which for single-phase and two-phase supply 
on the alternating current principle can be obtained, in 
the judgment of Mr. unro, for 24,0007. or 25,000/., 
making a total estimated cost for buildings and plant 
complete of about 40,0002. 


Barry-Rhymney Railway.—The new Barry-Rhymne 
Pome was opened for mineral traffic ee 
(Thursday), 


Penarth Dock.—A seb of four new coal tips erected at 
Penarth dock by the Taff Vale Railway Company was 
started on Friday. About 100 gentlemen interested in 
the shipping trade of Cardiff and Penarth were present on 


the occasion. In the trial of the tips, a steamer loaded 
50 tons of bunkers in 8 minutes, 








MISCELLANEA. 


THE traffic receipts for the week ending July 21 on 
thirty-three of :the — lines of the United King- 
dom amounted to 1,971,732/., which was earned on 20,153} 
miles. For the corresponding week in 1900, the receipts 
of the same lines amounted to 1,967,016/., with 19,8854 
miles open. There was thus an increase of 47162.in the 
receipts, and an increase of 267? in the mileage. 


The committee which is at present considering the 
question of extending the harbour of St, Petersburg, advo- 
cates in the first instance the enlargement of the grain 
harbour, and an increase of the number of elevators. 
The committee recommend the construction of six new 
elevators, two for the Nicolaus Railway, two for the 
Windau-Rybinsk Railway, and two for the North Rail- 
bam It is also proposed to extend the Oberoduy Canal, 
and to build grain warehouses along its borders. 


In an article agg published in the Jron Age, Mr. 
C. Piez discusses the design of sprocket wheels such as 
are used in bicycles and motor cars. He states that to 
secure good results the pitch of the teeth on the driving 
wheel should be slightly greater than the pitch of the 
chain, whilst the pitch of the driven wh should be 
slightly less than that of the chain. With ordinary 
chains the maximum power is transmitted when the speed 
is about 500 ft. per minute, as at higher speeds the strains 
due to the centrifugal forces and the like become serious. 
With chains of the Renolds silent type, speeds three 
times as great may be successfully used. 


An interesting report on the London underground 
railways has just been issued by the Joint Select Com- 
mittee of the House of Lords and Commons appointed 
some monthsago, The recommendations made are some- 
what voluminous, the most important having connec- 
tion with the question of loops at City termini, and with 
financial matters. The Committee advise that whilst 
loops are unobjectionable at the suburban termini of tube 
railways, the large amount of space which they would 
occupy in the City would constitute a serious drawback 
to the construction of additional lines at some future date. 


tead | As regards finance, they consider that the local authori- 


ties, such as the City Corporation and the County Coun- 
cil, should be given powers to assist in the construction 
of the lines. 


The Allgemeine Automobil- Zeitung states that the 
Austrian mili technical committee has ordered a 
specially designed military transport wagon of the Aus- 
trian Daimler Motor Company, of Vienna. It is to 
have a 10 eae gs motor, though the load the wagon 
will be expected to carry will not exceed that usually 
drawn by a 6 horse-power motor. Special attention 
has been paid to obtaining a low regular rate of speed, 
so that the wagon shall be capable of moving with 
the troops when progress is slow, and not have to stop 
for the troops to catch up. It will have four rates 
of 8 , and the lowest of these will be rather under 
one mile an hour.’ It will carry benzine sufficient for a 
twelve hours’ run. The width of its track will be the 
same as that of a field gun, about 5ft. The motor will 
be adapted for use as a stationary —— and will be 
used, among other purposes, in the working of dynamos 
for the generating of electricity for searchlights. 


The Marine Review of Cleveland, Ohio, states that the 
Naval Board of Construction of the United States of 
America has under consideration the plans of the two 
armoured cruisers authorised in the last Naval Act. The 
Board has already decided that the displacement of each 
vessel shall be 14,000 tons, the speed 22 knots, and the 
bunker capacity 2000 tons. The last is exceptional, as 
of the two armoured cruisers in commission the Brooklyn 
has accommodation for only 1600 tons of coal and the 
New York for only 1150 tons. in tonnage and general 
design the new cruisers will be similar to the Pennsyl- 
vania, California, and West Virginia, now in course 
of construction. The majority report of the Board on 
the design of the two battles ips authorised by the last 
Naval Act has been published. The design gives a length 
of 450 ft., beam 76 ft., displacement 15, tons, engines 
20,000 horse-power, _— 19 knots, bunker capacity 2000 
tons, armour-belt an A gees of turrets 10 in. thick; 
but in the case of the belt tapering to 4 in. fore and afb, 
armament, four 12-in., twenty 7-in., and twenty 3-in. 
guns. The minority of the Board disagrees with the 
majority as regards the armament and its distribution, it 
being in favour of super turrets fore and aft, armed 
with 12-in. and 8-in. guns, and of 6-in. guns for the 
broadsides. 


But few accurate tests have been made, so far as we are 
aware, as to the amount of steam consumed by feed 
pumps. In general it is known to be pretty high, but 
until quite lately few makers have considered it wort 
while to endeavour to increase the efficiency of such 
pumps, probably because the average purchaser was 
guided solely by considerations of first cost and certainty 
of operation in his selection of such fittings. In the case 
of large electric light stations, however, the amount of 
steam consumed by such pumps is a matter of im- 
portance, and several firms have therefore turned their 
attention to ameliorating matters in this regard. The 
degree of success attained may be estimated from 
the figures we give above, which embody the results 
of a series of tests on a compound direct-acting boiler 
feed pump constructed by Messrs. J. P. Hall and Sons, 
Limited, of Peterborough. The tests were made by Mr. 
J. Rutherford Blakie, resident engineer at the Penrose- 
street electric lighting station, Walworth, S.E. The 
pump has cylinders 6 in. and 94 1n. in diameter by 104 in. 
normal stroke, and the pump cylinder was 6} in. in dia- 
meter. The boiler pressure was 160 lb. per square inch, 








and the pump was rated to supply 2000 gallons per hour. 
The following are the figures o ined : 
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9.89 a.m.—9.59 .| 700] 35 |7829| 10 47 | 73 | 100.3 172, 103 
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10.27 a.m,—10.47 | 820) 16 |8141} 9.81 | 42 | 74.78 | 172/107. 
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In an interesting communication to the Société Fran- 
gaise de page ee Rar Daniel a records some 
notes on the physi roperties of monatomic 3 
From theoretical considerations Clausius deduced that 
the ratio of the two specific heats of a ought to be 
1.67. In practice, however, it is generally found to be 
much | being about 1.407 for common air. This dis- 
caraney hen been explained by the consideration that in 
his theory Clausius had assimilated the molecules of a 
gas to material points, — the energy correspond- 
ing to the movement of the atoms within the molecule. 
Oa the other hand, experiments with monatomic 38, 
such as the vapour of mercury, have given results in 
accordance with theory, since in this case there is no 
internal molecular work. M. Berthelot suggests that 
Van der Waal’s equation will, in its turn, be found to 
hold perfectly for monatomic gases. This equation is a 
eadilention of the well-known P V = RT law, and 
expresses the relation between pressure volume and 
temperature of a body, whether in the gaseous or liquid ° 
state, and may be written as follows: 


(P +75) (V-0)=RT, 


where a and } are constants. The volume at the critical 
temperature may be deduced from this equation, but 
the resu)ts do not accord well with experiment. Accord- 
ing to the equation the following relation should hold 
at the critical point : 


RT- 
Po Ve 


Actually, however, k = 3.86 in the case of octane, 3 81 in 
the case of ether, 3.75 in the case of benzene, and 3.49 in 
the case of oxygen. In short, the value of k seems to be 
less the smaller the number of atoms in the molecule. 
Finally, with argon, which is monatomic, the experiments 
so far made shows k to be about 2 62, or not very dif- 
ferent from the theoretical value deduced from Van der 
Waal’s equation. 

A Blue-Book (Cd. 668) has just been issued containing 
the general report upon the work of the Factory Depart- 
ment in 1900 by the Chief Inspector of Factories. an 
Workshops, Dr. Arthur Whiteleg; together with a 
number of sectional reports and tables. The Chief In- 
spector says that the number of factories on the district 
registers increased by 4093 to 95,664, and the number of 
workshops by 3463 to 137,648. Reports were received of 
50,549 outworkers; but no precise return can at present 
be made of the great number of factories and workshops 
under special exceptions and restrictions. The total 
number of statutory notices and returns, from occupiers 
and others, was 305,794. There was a further increase in 
rs number of reported accidents, as the following Table 

OW : 


Accidents Reported to Certifying Surgeons, 1899-1900, 


= 2.67 =k say. 


























Increase or Decrease. 

' Age and Sex. 1899, 1900, | st : 
Number. | Per Cent. 

ae ot He pa RE SS . 
Males os ~~ ww | 19,616 | 24,411 | + 4795 + 24.6 
Females .. ..| 8,155 8,293 | + 188 + 44 
Total .. 22,771 | 27,704 | + 4938 + 217 
Adults + swe |. 15,805 19,893 + 3998 + 25,2 
Young pers:ns ..| 6,639 7,602 + 963 + 14.5 
Children ..  .. 237 209 | — 2% — 11.8 














h | The fatal accidents, included in the above, increased 


20 per cent., from 871 in 1899 to 1045 in. 1900. Among 
the accidents occurring in textile manufactures most were 
concerned with the manufacture of cotton, which showed 
totals of 70 fatal accidents—an increase of 34 per cent. on 
the poetines get haga ae - 1960 
minor accidents reportable to inspectors only. Amon 
non-textile manufactures the increased pene of ya 4 
dents was mainly due to the founding and conversion of 
metals, the total of fatal accidents in which was 975, and 
of non-fatal accidents 22,012. The chief inspector notes 
that among the causes of accidents, lifting tackle, hoists, 
circular saws, hand machinery, escape of gas, steam, or 
metal, and, on a smaller scale, electric shocks, have a far 
worse record in 1900 than in 1899. The maf apparent 
case of conspicuous decrease is under the heading of hot 
liquid and molten metal, and this, the Chief Inspector 
thinks, may be merely due to a new principle cf tabula- 
tion, 
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AGENTS FOR “ENGINEERING.” 


Austria, Vienna: Lehmann and Wentzel, Kartnerstrasse. 

Care Town : Gordon and Gotch. 

EpinsurGu : John Menzies and Co., 12, Hanover-street. 

Francez, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31 bis, Boulevard Haussman. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 

Germany, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Co. (for 
Advertisements). 
Leipzig: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Guascow : William Love. 
Inp1A, Calcutta: Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Iraty : U. Hoepli, Milan, and any office. 

LIVERPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

Norway, Christiania: Cammermeyers, Boghandel, Carl Johans 
Gade, 41 and 43. 

New Sour Waxes, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 
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ARBITRATION AND ARBITRATORS. 


In engineering contracts at the present day it 
has become a very common practice to insert a 
clause providing that, if disputes arise in the course 
of the performance of the contract, the matters in 
dispute shall be referred for settlement to an arbi- 
trator appointed by mutual agreement of the con- 
tracting parties ; or, failing such agreement, by the 
Courts. It would be an interesting study to trace 
the growth of this preference for arbitration over 
litigation, and to discover the first chronicled refer- 
ence to an arbitrator. We know that the principle 
itself is a very old one; for have we not in Asop’s 
Fables a reference to the monkey as arbitrator in a 
dispute concerning a piece of cheese? The result 
of that famous case, however, was not such as to 
lead to enthusiasm for arbitration in practice. But 
we need not enter into that wide and speculative 
discussion here, as we propose to deal only with a 
few practical points which often arise in references, 
and which are of great importance alike to arbitra- 
tors and to parties to a reference. It so happens 
that the most important points have been very 
recently raised together in one case—an appeal to 
the Law Courts to set aside the award made by the 
arbitrator in a dispute arising on a contract between 
the Haslam Foundry and Engineering Company 
and the Smithfield Markets. ‘ 

In engineering contracts the arbitrator would be, 
in almost all cases, an engineer of repute, and one 
whom the parties believe to be impartial and to 
have no personal interest in the matters in dispute. 
If it appeared subsequently that the arbitrator 
really had a secret interest in the subject referred 
to him, his award would be set aside by the Courts ; 
for sec. 6 (ii.) of the Arbitration Act, 1889, enacts 


1| that: ‘‘ Where an arbitrator or umpire has miscon- 


ducted himself, or an arbitration or award has been 
improperly procured, the Court: may set the award 
aside.” The question therefore arises, What 


21 would be sufficient to constitute an ‘‘interest” in 


the reference such as to make ‘the award 'of: the 


63 arbitrator bad ? In this connection a novel point 


was raised in the case to which we have just re- 
ferred. 

A contract was entered into by A company and 
B company for the supply of refrigerating plant by 
A to B.. It was provided in that contract that 
matters in dispute should be referred to arbitra- 
tion. Eventually disputes did arise concerning the 





merits and adequacy of the plant supplied ; and, as 
the parties failed to agree on an arbitrator, the 


Courts nominated a well-known engineer to act in 
this capacity. His award was given in favour of 
B. A then appealed to the Divisional Court to set 
aside the award, on the ground that at the time it 
was given the arbitrator was a shareholder in a com- 
pany which is a trade rival of A, and therefore it 
was to his interest to give his award against A. It 
was alleged that there are only a few firms manu- 
facturing the class of machinery in question, and 
that this award might damage A in their trade, and 
so benefit their rivals. The arbitrator, as a share- 


28° | holder in the principal rival company, would profit 


by any increase of trade, and therefore he had an 
interest in this award.. It was shown, however, 


, | that his holding of shares was not a very large one ; 


and that, even had he remembered it, it would not 
have occurred to him to mention the fact of his 
being a shareholder in that third company, as it 
would have had no influence on his action ; and the 
learned judges held that.such a state of affairs did 
not constitute such a personal interest in the 
matters in dispute as to make them set aside his 
award. One might, however, in these days of 
limited liability companies, conceive circumstances 
in which an arbitrator might have a very large 
holding of shares in a company which might be 
indirectly concerned with the award ; and it would 
probably, therefore, be wise for him, now that this 
point has been raised, to mention the fact to the 
parties before beginning to hear the case. If he did 
so, the probability is that the parties would declare 
it immaterial ; but if it only appeared afterwards, 
the disappointed party might seek to raise it in the 
Courts, and so cause further trouble. 

It is not, however, so much on the question of 
personal interest of the arbitrator that trouble 
usually arises, as on his conduct in the hearing of 
the case. Arbitrators are, as a rule, not lawyers ; 
and yet in the hearing they have to follow as best 
they can the ordinary rules of evidence; and a 
false step here may be quite sufficient to constitute 
misconduct, in a legal sense, such as will lead the 
Courts to set aside his award. Thus, for example, 
an arbitrator has to be careful not to hear any 
evidence from one party privately in the absence of 
the other. In Gregson v. Armstrong (70 L. T., 
106) the arbitrator in a dispute between a landlord 
and an outgoing tenant spent two hours in going 
over the farm with the tenant, for the purposes of 
a view, in the absence of the landlord, and without 
notice to him. This was held to be misconduct, 
and the award was set aside. ' But in Anderson v. 
Wallace (3: C. and F., 26), where the arbitrator 
called in one party in the absence of the other, and 
asked him whether he admitted or disputed certain 
items in an account, and merely noted his answer, 
the award was upheld. Something very similar to 
this took place in the Haslam v. Sinithfield Markets 
case, alréady described. There the arbitrator 
called in a representative of each party at different 
times, to obtain certain information from them. At 
these interviews he merely handed to each party a 
set of questions (the same for both), and asked 
that the answers might be sent tohim. The objec- 
tion to this procedure was also overruled, and the 
award upheld. 

At a meeting for hearing of evidence in Whatley 
v. Morland (1891, I. Chan., 558), one of the parties 
unexpectedly appeared by counsel, and the other 
party thereupon applied for a postponement, in 
order that they also might engage counsel. The 
arbitrator refused this application, and his refusa 
was held to be misconduct. 

For a long time it was generally believed that, if 
an arbitrator made a mistake on a point of law, the 
Courts would not set aside the award unless the 
arbitrator had then been acting outside his jurisdic- 
tion. ° But this has been modified by the House of 
Lords in East and West India Dock Company v. 
Kirk and- Randall: (12: Appeal Cases, 738), where 
Lord Halsbury, as Lord Chancellor, stated that 
they had jurisdiction to give leave to revoke the 
submission to arbitration: if there was reasonable 
ground for supposing that the arbitrator had gone 
wrong on a point of law, even in a matter within 
his jurisdiction. This case is always looked upon 
asa ruling case ; but the effect of the decision is 
made clearer in James v. James (23 Q. B. D. 12), 
where it was held,’ both in the Lower Court and 
the Court of Appeal, that, while the Courts un- 
doubtedly have power to avoid the award under 
such circumstances, the exercise of that power is 
discretionary, and it will only be exercised where it 
appears that the mistake in law has been such as to 
render it proper that the award should be set 
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aside. The circumstances of each case will be con- 
sidered on its merits. 

Inthe Lower Court Mr. Justice Stephen said: 
‘** The old rule of practice was that parties submit- 
ting to a reference touk the arbitrator with his law, 
good or bad, for better for worse. There is nothing 
in the decision of the House of Lords to lessen the 
general applicability of that rule.” This is, no 
doubt, true ; but it is important for anyone who 
may be appointed an arbitrator in a dispute to 
remember that his authority is not absolute, and 
that a serious mistake in law may result in his award 
being set aside. Probably the safest course for an 
arbitrator to follow, when a doubt arises as to the 
admissibility of evidence, is that recommended by 
the writer of the standard work on arbitration, 
namely, to admit the evidence, and in his award to 
deal with the doubtful matter separately from the 
rest, 

If, by careful conduct, the arbitrator succeeds in 
avoiding these pitfalls in his path, he has still to be 
on his guard when he comes to the last step—the 
giving of his award. Here he must take care that 
he gives his decision in the form in which the refer- 
ence was made to him. It is certainly not difficult 
to avoid mistakes at this stage ; and yet mistakes 
are sometimes made. This point also was raised 
in the Haslam case; but, like the others, was 
rejected by the Court. 








LABOUR TROUBLES IN AMERICA. 

THE great heat wave, which has overwhelmed the 
United States this year, seems to be casting its 
baneful influence not only on the processes of 
nature, but on the political and social atmosphere 
of the country. The most striking instance is the 
labour struggle that has been fomented by the 
leaders of the Amalgamated Iron, Tin, and Steel 
Workers’ Union of America, among whom a Mr. 
Shaffer appears to be the leading spirit. A short 
time back a conference of employers and the labour 
representatives was held in Pittsburgh, ostensibly 
with a view to settle hours and wages; but, to 
judge by the reports received, it soon became 
evident that the labour unions aimed at something 
a good deal beyond the easing of the burden of 
work or the payment of higher wages. Fired, no 
doubt, by the example of what had at one time been 
achieved by militant trade unionism in Great 
Britain, Mr. Shaffer sought to obtain control of 
American works, to dictate to the masters whom 
they should or should not employ ; what wages 
should be paid, and, generally, under what condi- 
tions work should be carried on ; in fact, he aspired 
to hold the steel works of the United States in the 
hollow of his hand. 

The time, indeed, seemed propitious to this 
extravagant ambition. The formation of the 
gigantic combines and trusts had awakened a feel- 
ing of alarm and unrest among a large section of 
the always excitable American people. Non-pro- 
tective views have been gaining ground ; the muni- 
ficent gifts of Mr. Carnegie, both at home and 
abroad, have advertised the vast wealth accumulat- 
ing in few hands; the great promoters—the so- 
called Napoleons of Finance—seemed to be growing 
all-powerful, and to be pitting themselves against 
the consumers, that is, against the great body of 
the people. Drought in the West has made the 
prospects of the crops exceedingly gloomy, and it 
was hoped by the labour ‘eaders that this, in com- 
bination with the strike, would produce a panic in 
Wall-street, which would so depreciate the shares 
of the steel companies that the masters would be 
glad to accept any terms rather than that their over 
capitalised combines should be subjected to a stress 
they were little able to withstand. It would seem, 
however, in spite of this fortuitous combination of 
circumstances, that Mr. Shaffer has been over 
sanguine in his forecast. 

The fight, though, is by no means at an end, for 
in calculating the forces against him—supposi 
any calculation at all was made—Mr. Shaffer has 
forgotten one thing in reading American proba- 
bilities by English experience. The American 
employer has had the benefit of our example; it 
is as if we had to fight another Boer War with what 
has gone before to guide us. In England trade- 
union jurisdiction grew up by slow degrees ; em- 
ployers had lost control bit by bit, almost without 
knowing it. An encroachment had been allowed 
here, a demand conceded there; one thing had led 
to another, until at last it was found that union 
leaders had obtained so firm a hold upon the 





workshops of the country—we are speaking now 
more om 5 i Hs engineering workshops—that 
business had me all but impossible. Then 
a stand was made, with a result that is now a 
matter of history ; but, unfortunately for the trade 
of the country, the effects of a long period of evil 
influence are by no means alone a matter of history, 
for they are now being felt in lost markets, which 
we seem little likely to regain. The American em- 
ployer has this example before him, and by it he is 
nerved to a stubbornness of resistance, which is 
the one thing Mr. Shaffer appears to have for- 
gotten. 

The reports of the strike that have been tele- 
graphed to this country are not of a very detailed 
nature. It appeared in an early despatch that 
140,000 men were called out on strike because mill- 
owners would not consent to expel all non-union 
men from their employ. The strikers were the 
employés of three companies—the American Sheet 
Steel Company, the American Steel Hoop Com- 
pany, and the American Tinplate Company. Of 
the 140,000 men employed by the three works, 
only 50,000 belong to the Amalgamated Iron, Tin, 
and Steelworkers’ Association ; so that the demand 
was really that 90,000 workmen should be forced 
into the ranks of that somewhat autocratic trade 
union. Mr. Shaffer must have been aware that in 
making this demand he was issuing a declaration 
of war. No longer ago than last May the members 
of the Employers’ Association of the United States 
metal trades bound themselves, in a manifesto 
which was made public, to retain ‘‘ full discretion 
to designate the men we consider competent to 

erform the work ;” and ‘‘ not to admit of any 
interference with the management of our business.” 
At the same time they said ‘‘ no discrimination 
will be made against any man because of his 
membership in any organisation.” 

It is evident that no works manager could go 
back on these declarations—so necessary to the 
successful conduct of business that one would think 
they hardly needed to be formulated—without throw- 
ing up the sponge altogether. As the three works 
implicated are constituent parts of the United States 
Steel Corporation, of which Mr. C. M. Schwab is 
the president, there was not much fear of such a 
pusillanimous course being taken by those who 
remember the fight at Homestead of eight or nine 
years ago. 

The next day’s despatches bore evidence that 
Mr. Shaffer hardly expected to be called on to fight, 
but thought his big words would bring the em- 
ployers to terms. He did not require the mill- 
owners to force their men to become unionists, but 
simply demanded that the companies should sign 
and enforce the union scale in all their mills. This, 
however, brought him into conflict with another 
rule, by which the employers had agreed to be 
governed, and which formed a part of the mani- 
festo to which reference has been made. ‘‘ We 
shall,” runs the clause, ‘‘ be free to work our people 
at wages mutually satisfactory.” 

At the commencement of the strike, Mr. Shaffer 
said there was to be no violence. It was to be a 
fair trial of strength between employers and em- 
ployed. He looked forward to a speedy termi- 
nation to the struggle, a necessity to victory 
for him, as the workmen’s association was but ill- 
provided with funds. Events, however, did not 
march as he expected. There was no great 
panic in Wall-street, and the decline that 
took place in the value of securities was far 
more due to the bad harvest prospects than 
to anything else, and would ees occurred 
had there been no strike at all. Of 370 mills 
belonging to the American Tinplate Company, all 
but one were closed, and 6966 men out of 7290 
skilled workers were on strike. The American 
Sheet Steel Company employs 7470 skilled men in 
166 mills, of which 50 were running with 2250 men 
at work. All the mills but one of the American 
Steel Hoop Company were closed, and all but 250 
out of 7000 skilled workmen were idle. The figures 
are a considerable decrease on the original esti- 
mates. The companies made preparations to start 
their works with non-union labour. Mr. Shaffer, 
finding that time was working against him, altered 
his tone considerably from his former pacific utter- 
ances. Picketting was declared, and the companies 
expressed their determination to resort to all legal 
means to protect their workmen and property. Mr. 
Shaffer took advantage of this statement to issue 
an inflammatory manifesto : ‘‘ Now let him open his 
mills,” he said, referring to Mr. Pierpoint Morgan, 





“* get his injunctions, post his deputies, and incite 
the men. We can point to his statement and say, 
‘that was the starting point. He has flung down 
the challenge.” It was stated in the same tele- 
gram that the men were said to be quite ready 
for violence ; fortunately, nothing very startling 
occurred; but in America, with its large alien 
population, a labour quarrel may easily be fanned 
into something very like an incipient revolution, 
with bloodshed and violence to match. 

An appeal was made to political influence—in 
America ever open to pressure of this kind—but: 
apparently without success. The American people 
are elated with their newly-gained steel supremacy, 
and popular feeling will not look with favour on 
anything that endangers it. 

Last Monday affairs took a new aspect, for it 
was rumoured that a conference had been held 
between Mr. Morgan and Mr. Schwab for the 
Steel Company, and Mr. Schaffer for the Amalga- 
mated Association. There is little doubt that the 
conference did really take place, and that the 
Steel Company proposed the following basis of 
settlement : 

1. All the union mills will be recognised by the 
Trust as union mills, 

2. The Amalgamated scale will be paid at all 
union mills, with a special scale for non-union 
mills. 

3. The Amalgamated Association will not de- 
mand that the Trust shall sign a scale for all mills. 

4, The signing of a scale for union mills to last 
for twelve months. ; 

2. All mills to be open to steelworkers, with or 
without union cards. 

6. The Amalgamated Association will not try to 
force steelworkers to join the organisation, but no 
steelworker shall be subject to discharge because of 
his connection with the Amalgamated Association. 

This represented a defeat for the unionists, 
although it contained some small concessions ‘‘ to 
save their face.” Evidently they were greatly 
divided about accepting it, for they remained in 
secret session all Tuesday, and efforts were made 
by them to obtain a fresh interview for further 
discussion of terms. But the end was inevitable. 
From the moment Wall-street refused to give way 
to panic, the masters had the men in the hollow of 
their hands. The union had no funds for a pro- 
longed fight, and it was a matter of simple arith- 
metic to decide how long they could keep up the 
struggle. Atthe time of writing the end has not 
been announced, but it cannot be far distant. 








HIGH EXPLOSIVE SHELLS. . 

It is the aim of the marine artillerist to produce 
a shell filled with high explosive which will go 
safely through an armour-plate, and will then 
explode inside the enemy’s vessel. Such a shell 
would work fearful havoc in a battery, probably 
putting every man out of action. Lyddite shells 
can be sent through 2-in. or 3-in. plates before 
exploding, and occasionally they will go through a 
4-in. plate, but that is the limit of their power. 
The heavily-armoured portions of a ship are safe 
from their action, and they are only intended for 
the weaker parts, because there are difficulties 
with the fuse when the explosive has been ren- 
dered extremely insensitive. Lyddite or picric 
acid was used extensively in the large guns of the 
South African campaign ; but it has been said by 
one high in authority that the artillery experts had 
used so many precautions to guard against acci- 
dental explosions, that not more than one quarter 
of the the exploded at all, and many of these im- 
perfectly. According to Boer accounts, we learn 
that a great many of them produced green and 
yellow vapours, which is proof that the charge was 
not detonated. This was due to the small size and 
imperfect action of the fuse. 

In connection with the subject of providing a 
high explosive for armour-piercing shells which 
shall be perfectly safe from accidental explosion, 
we had the opportunity last week to see some ex- 
periments made by Sir Hiram Maxim. He used 
an apparatus like a small pile-driver. At the 
bottom of the tup was a punch of hardened tool 
steel, of truncated conical form. The face of the 
punch was about ¢ in. in diameter, and had 
circular grooves turned in it to give it a corrugated 
surface. It could be dropped about 10 ft. and 
fell into a die of tool steel, not hardened. The 
—— between the surfaces may be gathered 
rom the fact that the corrugations on the 
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punch imprinted themselves on the die. This 
apparatus afforded a means of estimating the 
relative susceptibility of different kinds of explo- 
sives. When the die was filled with black powder, 
which, it is well known, may be handled without 
fear of accidental ignition, and the punch was 
dropped the entire distance, sometimes the powder 
raphael sometimes it did not. The conditions of 
the experiment were just on the boundary line be- 
tween success and failure. When the arrangement 
was slightly altered by only filling the die half full, 
the powder exploded every time. Less of the 
energy of the tup was then expended in compres- 
sing the powder. When picric acid, which is 
practically lyddite, was substituted for black 
powder, ignition took place for certain every time 
. with a 7-ft. fall. Cordite, the Service smokeless 
powder, was fired when the die fell only 4 ft. ; 
while ballastite, which is known as a very safe 
smokeless powder, required a still less fall. Pure 
nitroglycerine went off with quite a short drop of 
the tup, as might have been expected. 

The experiments furnished a scale of comparison 
by which the qualities of other explosions might be 
gauged. If they could not be made to go off by 
the full fall of the tup, they might be assumed 
to be better than black powder, which would 
probably satisfy anyone, provided they were not 
so insensitive that they could not be exploded 
when desired. The nature of the explosion 
which takes place in what are called high explo- 
sives is not generally understood, and some expla- 
nation of a popular kind may be interesting. 
Black gunpowder, the best known of all explosives, 
is a mixture of nitrate of potash (saltpetre), sul- 
phur, and carbon. The ingrediehts are very 
thoroughly ground and very intimately mixed. 
When this compound is heated to a certain degree, 
the oxygen gas, which is a part of the nitrate of 
potash, combines with the carbon and also with the 
sulphur ; the sulphurous gases in their turn com- 
bine with the potash of the nitre. The transforma- 
tion which takes place is very sudden, and the 
amount of gas very considerable. But no matter 
how finely black gunpowder is ground, there is 
always a measurable distance between the centre 
of the particle of nitrate of potash which carries 
the oxygen, and the combustible material to be con- 
sumed, It is therefore quite impossible for black gun- 
powder to be detonated or to go off instantaneously. 
When, however, the combustible material and the 
oxygen are chemically combined, the distance be- 
tween the centre of the oxygen group and the centre 
of the combustible material is immeasurably small, 
probably not more than one-millionth of a millionth 
ofaninch. Nitroglycerine, picricacid, dinitro-benzol, 
and gun-cotton are examples of this kind, together 
with many others ; all of them are made in exactly 
the same manner as picric acid is made. As a 
whole, nitroglycerine is the one that goes off with 
the greatest violence ; after this picric acid, and 
then gun-cotton, which is also a powerful and violent 
explosive. With all these explosives it is not 
necessary that the flame burns them through from 
the outside, after the manner of black gunpowder ; 
it is possible for a certain molecular wave to be 
set up which will pass directly through the 
whole mass, exactly as a wave of light passes 
through a block of glass. Explosives of this kind 
can be set off in such a manner that the whole mass 
is converted into a white-hot gas before any per- 
ceptible expansion has had time to take place. It 
_is very evident that, under such conditions, the dis- 
ruptive effect must be very great indeed; but the 
actual period of the vibrations, or as one might 
say, the amplitude of the wave which passes 
through these substances, is not the same for all. 
Each one has its own period and its own amplitude. 
This question was discussed many years ago, but 
Sir Frederick Abel was the first to write of it 
in a rational and comprehensive manner. He was 
the first to have a thorough grasp of the ques- 
tion of detonation, as distinguished from burning. 
We quote the following from ‘‘The Modern High 
Explosives” of Manuel Eissler. 


According to this English savant, the originating cause 
of the detonation of an explosive lies in the synchronism 
between the vibrations produced by the body which pro- 
vokes the detonation, and those which the first body 
would produce in detonating Pincers § as a violin string 
— 8 at a distance in unison with other vibrating 
chord. 

Professor Abel has cited the following facts in support 
of this theory. To begin with, the detonators appear to 
differ with each variety of explosive. For instance, 
bitrogen iodide, so susceptible to shock or friction, cannot 


cause the detonation of compressed gun-cotton. Nitrogen 
chloride, so easily exploded, will not produce the same 
detonation, except when ten times the weight of the 
necessary fulminate is In the same way, nitro- 
glycerine will not produce a detonation of gun-cotton in 
sheets on which is placed the case containing the nitro- 
glycerine. In this way nitroglycerine up to 23.3 grammes 
can be detonated without effect. On the other hand, the 
inverse influence is proved ; 7.75 grammes of compressed 
—- Soap ps hear the age at a distance of 
millimetres of ni lycerine, wra, up in an enve- 
lope of thin sheet iron. A ca filled with a mixture of 
ferro-cyanide and potassium chlorate likewise (according 
to Brown) will not detonate gun-cotton. Finally, a ca 
consisting of a mixture of mercury fulminate an 


weight than if it be filled with the pure fulminate 
{acceding to Trauzl). Nevertheless, the heat given off 

y the same weight is greater by one-fifth than that with 
the first mixture. Messrs. Champion and Pellet have 
brought to the support of this ingenious hypothesis the 
following experiments: they attached to the strings of a 
double-bass particles of nitrogen iodide, a substance which 
detonates on the slightest friction. 

Then they made the strings of a similar instrument 
vibrate at a short distance off; a detonation was pro- 
duced, but only for sounds higher than a certain note, 
which corresponds to sixty vibrations per second. The 
also took two conjugate parabolic mirrors placed 2. 
metres apart; and they arranged along the line of foci, 
at several — several drops of nitroglycerine or of 
nitrogen iodide; then they detonated at one of the foci 
a large drop of nitroglycerine. They observed that the 
explosive substances placed in conjugate foci detonated 
in unison, to the exclusion of the same substances placed 
at other points. A layer velscee gga placed on the 
surface of the mirrors was designed to prevent the reflec- 
tion and the concentration of the heat rays. 

In 1875 Nobel patented a compound of nitro- 
glycerine which he claimed was slightly less violent 
than pure nitroglycerine. He sought to ‘‘tame” 
nitroglycerine and to reduce its violence by mixing 
with it collodion cotton and gum camphor, both of 
which are soluble in nitroglycerine. Attempts 
were made to use this material as a bursting charge 
in projectiles, but the risk was so great that it was 
abandoned. 

In 1885 Sir Hiram Maxim took out a patent on 
a powder which contained paraffin wax. In 1886, 
and the beginning of 1887, this same inventor con- 
ducted some experiments in Scotland on licensed 
premises, and it was here that the first cordite was 
made from a mixture of nitroglycerine and gun- 
cotton. In 1888, a still further advance was made 
by Sir Hiram, who combined paraffin wax with 
gun-cotton and gun-cotton with nitroglycerine ; 
and a year later he made smokeless powder with 
nitroglycerine and gun-cotton, using castor oil as 
a moderator of this explosive. 


In writing on this subject, as applied to smoke- 
less powder, he said (we quote from the February, 
1898, number of the North American Review) : 


It occurred to me that it would be very curious if two 
violent explosives like nitroglycerine and gun-cotton 
could have the same amplitude of molecular waves pass- 
ing through them when the explosion took place. It also 
occurred to me that if the two substances were intimatel 
combined, made into a liquid, and mixed together an: 
then dried, it might be found impossible for a molecular 
wave to through both of them. For instance, if we 
should take a plate of ice 2 in. thick, and put it in a glass 
box 4 in. thick, the light would pass through both the 
ice and the 2in. of air space; but if we ground the ice 
very fine, so that it filled the whole space—i.e., the ice 
and air bp rye ed mixed together as in light snow, 
a wave of light would not pass through the two ; in fact, 
the mixture would completely shut out the light, giving 
a black shadow. I believed that if the nitroglycerine 
and gun-cotton were intimately combined, an explosive 
wave would not pass through the mixture, and experi- 
ments revealed that I was quite correct. All mixtures of 
from 1 per cent. to 75 per cent. of nitro-glycerine were 
experimented with, the result being that from 10 to 15 
per cent. was found to be best, everything considered. 

The experiments also demonstrated that when pres- 
sures not exceeding 15 tons were employed, almost any 
degree of slow burning could be obtained with these 
smokeless powders ; and this, age led to the suggestion 
that they might advantageou 
ing aerial torpedoes from large guns. 

It is very evident from the above that when two 
high explosives of the nitrated class, such as gun- 
cotton, picric acid, nitroglycerine, &c., are mixed 
together, that their tendency to go off by shock is 
greatly diminished; and that this may be still further 
diminished by the addition of castor oil or any greasy 
substance. Perhaps, as to the effect of paraffin 
wax or similar oils, we may refer to Professor 
Dewar’s testimony in the great cordite case. When 
asked what effect vaseline had on cordite, he replied: 
‘It isa very important constituent : it softens the 
compound and prevents detonation.” Another 
example of the curious effect that hydrocarbons 





have on high explosives, is found in the fact that 





potassium chlorate should be used of much heavier en 


ly be employed in throw.. 


common black gunpowder can be stirred up with 
a red-hot iron in the presence of gasoline without 
going off. 

Having shown how _ — may be modi- 
fied by mixing them with each other, and also by 
the addition to them of y substances, it is 
very evident that picric acid can be modified to any 
extent by mixing it with other materials of a similar 
nature, and then adding to the mass a certain per- 
centage of paraffin wax or vaseline. Picric acid by 
itself will stand a considerable shock without going 
off, and it only requires a very small bane: 4 of 

raffin wax added to it in order to greatly diminish 
its sensitiveness. In the experiments to which we 
have referred, picric acid mixed with castor oil, and 
also mixed with vaseline, was placed in the die, and 
in no case did the fall of the punch cause it to ex- 
plode. Further, a mixture of picric acid with 
10 per cent. of nitroglycerine, and 2 per cent. of 
vaseline, proved equally insensitive; showing that 
these two heavy and powerful explosives could be 
rendered as safe, or safer, than black powder. 

But every diminution of sensitiveness, either by 
mixing the explosive with other high explosives, or 
by adding to it paraffin wax, renders it necessary 
to employ a much stronger detonating charge in 
order to set it off. In some recent experiments 
which have been made in a foreign country, and of 
which a great deal has been said in the press of 
rather a boastful nature, it was admitted that the 
modified forms of picric acid ce mec could only 
be set off by an extremely large charge of fulminate 
of mercury; and in some cases photographs were 
shown of projectiles which had been burst by the 
fulminate of mercury without the modified picric 
acid charge being set off which they contained. It 
is very evident that His Majesty’s Navy would 
never employ projectiles loaded with high ex- 
plosives, which had to be provided with fuses 
containing a large amount of fulminate of mercury ; 
in fact, it is quite out of the question even to 
suggest the use on shipboard of fulminate of 
mercury in large shells loaded with high explosives. 
It has been found by practice that fulminate of 
mercury is always liable to go off by shock or jar ; 
it never can be rendered perfectly safe. One can 
imagine how disastrous the effect would be if a 
large projectile loaded with high explosives were to 
go off prematurely on board ship. Dozens of ways 
are known in England of modifying the sensitive- 
ness of picric acid to any extent required ; systems 
are also well known for reducing its sensitiveness 
without reducing its strength in the least—in fact, 
in some cases its strength may be increased. 
Therefore, the question to be solved is, how is this 
insensitive material that fails to explode in a shell 
by the shock of passing through a thick armour- 
wil, to be exploded after it passes through the 
armour-plate without the use of fulminate of 
mercury ? 

In 1887 Sir Hiram took out a patent—No. 17,252 
—on a projectile charged with high explosives. In 
his patent we find that he has placed the 
detonating charge at a considerable distance from 
the main charge, and arranged in such a 
manner that if it goes off  carsagee mm it will 
not ignite the main charge. It is also arranged 
in such a manner that the shock on the detonating 
charge does not take place at the same time that the 
ce strikes, but gives a delayed action. 

hen, however, the projectile strikes, the detonat- 
ing charge moves forward, and enters the base of 
the projectile in such a position that in exploding 
it bursts the metal and communicates the flame to 
the contents of the projectile. But we do not learn 
that this fuse has ever been used in actual practice; 
though we should say that it was a step in the right 
direction. 

At the present moment, therefore, we are pro- 
bably in a position to produce a high explosive 
shell which will go through an armour-plate with- 
out its charge being detonated. But it has not yet 
been demonstrated publicly that we can explode 
the charge with certainty, and yet run no risks from 
the fuses while they are in store. That is a matter 
which remains for further experiment, but it should 
not be beyond the skill of our artillerists. 





PNEUMATIC RAILWAY SIGNALLING, 

In our issue of September 14 last year, we de- 
scribed and illustrated in considerable detail an in- 
genious system of operating points and switches by 
means of compressed air, which was then being ex- 





hibited at Paris, and had previously been adopted 
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by the New York Central Railway for the 
very important plant, aggregating 172 levers, 
required for their Grand Central Dépét. We are 

leased to say that, owing to the enterprise of the 
eres and South-Western Railway Company, a 
large plant on this system has recently been 
completed at Grately, Hampshire, and on Wed- 
nesday last we had an opportunity of seeing it at 
work. The signal cabin at Grately contains 72 
levers, which we are informed, can be easily attended 
to by one signalman. The relative positions of the 
points and signals involved is clearly shown in the 
diagram. With an ordinary mechanical plant two 
cabins would have been needed, since the Board 
of Trade will not allow facing points to be 
more than 200 yards distant from a cabin when 
the ordinary type of plant is used. With 
the pneumatic system, however, this limit has 
been extended to 300 yards, and it is to be 
hoped that, as more experience is gained, the 
inspectors will see their way to still further in- 
crease this distance, a procedure which would go 
far to compel the less progressive of our companies 
to re-model their signal plants on a modern basis, 
to the ultimate benefit both of their shareholders 
and the public. With the usual limit of 200 yards 
for the distance of the facing points from the signal- 
box, it is absolutely necessary to have two. such 
boxes at all the more important stations, but with 
the wider limits permissible with the power system, 
all the levers at even large stations could be grouped 
in a single cabin, with the result that the staff can 
be reduced to about one-third the ordinary propor- 
tions. 

The apparatus employed at Grately is practically 
identical with that exhibited at Paris, and therefore 
it will be unnecessary to describe it in any special 
detail here. The air pressure used does not exceed 
15 lb. per square inch in the motor mains, and 
about half this in the control mains. All these 
mains are buried below the surface of the ground, 
and are not therefore a danger to the company’s 
employés, as are the numerous wires and rods to be 
met with ina goods yard signalled on the mecha- 
nical system. In the cabin are a number of slide 
valves which can be moved by suitable handles. 
Should the signalman wish to throw over a point, 
he pulls out the corresponding handle, and with it 
the valve, to a distance limited by a certain stop. In 
this position the handle locks, by a lock of the ordi- 
nary mechanical type, all the handles controlling 
signals having reference to this set of points. 
At the same time, the valve being over, air is ad- 
mitted to a control pipe proceeding from the cabin to 
the switch, whereit passes belowa flexible diaphragm, 
and, pushing up the latter, opens a valve, admitting 
air from the principal main to one end or other of 
the point cylinder. The latter throws and locks the 
points. The completion of the locking opens 
a by-pass valve which allows air to flow from 
the point back to the cabin, where, acting on a suit- 
able relay, a piston is operated which moves over 
the slide valve still further, and puts the control 
pipe to exhaust, and at the same time unlocks 
the signal handles relating to the point. This 
return current of air from th» point, and its work 
in the cabin, shows the signalman that the points 
are home and locked ; and should any obstruction 
prevent the proper movement of either points or 
locking-bar, no return air current reaches the signal 
cabin, and the handles for the point signals then 
remain locked, so that none of them can be pulled 
off. The arrangement for operating the signals is 
similar in general character to that used for the 
points ; but in some cases an electric indicator and 
relay is used to replace the return current from 
the signal, which, in the purely pneumatic system, 
shows the signalman whether the semaphore arm 
has been moved properly or not. 

A very important development of this electro- 
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pneumatic system is about to be tried on a six- 
mile length of line between Andover and Grately. 
This is being divided into six blocks, and the 
signals are to be worked entirely automatically. 
As a train enters the section it will close the 
signal behind it, and so long as a single axle 
remains in the section that signal cannot be 
lowered, but will be locked to danger. As the train 
leaves the section, or, if desired, as it leaves the next 
section but one, the signal will be freed and lowered 
ready to admit a new train. It is intended to give 
this system a thorough test, and we hope later on 
to have an opportunity of describing it in detail. 

The whole of the plant at Grately is being 
executed by the British Pneumatic Railway Signal 
Company, Limited, of Palace Chambers, West- 
minster, the chairman of which is Mr. J. P. 
O’Donnell, M. Inst. C.E., of the firm of Messrs. 
Evans, O’Donnell, and Co., the well-known signal 
engineers, of Chippenham. 





ELECTRO-CHEMICAL INDUSTRY. 

THE nomination of Mr. J. W. Swan, F.R.S., the 
distinguished electrician, for the presidency of the 
Society of Chemical Industry last year, was probably 
made by the Council of that Society with the in- 
tention of providing the members with information 
upon recent industrial progress in electro-chemistry 
and electro-metallurgy. It would not, therefore, 
come as a surprise to many who attended the 
Annual Meeting of the Society in the Chemical 
Lecture Theatre of Glasgow University on Wednes- 
day, July 24, to find that Mr. Swan had chosen 
‘*Electro-Chemical Industry ” for the subject of his 
address. 

The address naturally divides itself into three 
portions, dealing with the past, present, and future 
respectively ; and an appendix is printed with it, 
containing some interesting figures relating to the 
power utilised and products made in a large number 
of the European works. The figures given in this 
appendix are based on the replies to a circular 
letter sent out to 150 firms, in May, 1901, and are 
therefore of exceptional interest and value. In the 
introductory portion of the address, the early work 
of Davy and Faraday is alluded to, and a quotation 
from the Bakerian lecture of 1806 is given to show 
that even at this early date Davy foresaw the 
industrial possibilities of electrolytic methods. 
Faraday’s work and discoveries, however, really 
prepared the way for further developments, since 
they led to the invention of the magneto-electric 
machine. Fifty years of work have been necessary 
to transform this into the modern dynamo—‘“ that 
triumph of science,” as Mr. Swan calls it. Electro- 
plating and electro-typing were the two earliest 
electro-chemical industries, and it is interesting 
to note that the first magneto-electric machine 
was built for electro-plating work in 1842. Then 
followed copper-refining, and in the last decade 
of the nineteenth century the applications of elec- 
tricity to chemical and metallurgical processes be- 
came general. According to Mr. Swan, there are 
now over 150 worksin Europe using these new pro- 
cesses of manufacture, and he names 30 products 
made upon an industrial scale by the aid of electricity. 

The middle portion of the address discusses in 
detail the various applications of electricity in 
these 150 works and factories. Limits of space 
will only permit a very condensed summary of 
this section of the address, As regards copper, 
209,000 tons, or 43 per cent. of the total annual 
output, is now electrolytically refined. The present 
demand for electrical engineering purposes is esti- 
mated to amount to 300,000 tons, or over 60 per 
cent. of the total output. The saving effected by 
electrolytic refining is estimated at 1,500,000/. per 
annum. The deposition of smooth and dense 
deposits of copper can be facilitated by use of gela- 





tine in the depositing bath, and details of experi- 
ments made many years ago by the author are 
given. The figures in the appendix show that 
in 1900 nine European copper refineries produced 
19,000 tons of copper. The refining of gold and 
silver bullion by processes similar to that used 
for copper is carried on at three works in Europe. 
The output of the Frankfort and Hamburg re- 
fineries in 1900 was valued at over 2,500,000/. 
The production of aluminium by the Hall and 
Heroult processes is a growing industry, the 
output of the six European works in 1900 being 
estimated at 4000 tons. The more important 
outlets for the metal are its use in the iron and 
steel foundry ; its use as a substitute for copper, 
for electrical conductors, and its use for the manu- 
facture of small articles and nicknacks of various 
kinds. With reference to processes for the direct 
extraction of zinc, copper, and nickel from their 
ores, electrolytic methods have not proved so suc- 
cessful as was at one time hoped. Only one process 
for zinc extraction is in actual operation—that of 
Hepfner, at the Winnington Works of Brunner, 
Mond, and Co. As regards nickel, the Hepfner 
process is worked at Papenburg, in Germany, 
where an output of 1 ton of nickel per day was 
attained in 1900. Experimental trials of other 
nickel-extraction processes are being made at present 
in America. The Mond process for nickel extrac- 
tion is not electrolytic; but the new works at 
Clydach, in South Wales, are designed for an out- 
put of 1500 tons of nickel per annum. We omit 
details relating to the alkali and chlorine, hypo- 
chlorite chlorete, ozone, and organic chemical 
industries, and pass on to the section of the address 
dealing with electric furnace products. 

Theoretically the electric furnace is one of the 
most wasteful apparatus for obtaining heating 
effects ; in practice it is one of the most useful 
and economical ; for the heat can be applied just at 
the point where it is required. Its application to 
the extraction of zinc from its ores is, in Mr. 
Swan’s opinion, economically quite within the 
range of possibility; and figures are quoted 
from an Italian source in support of this view. 
Calcium carbide is the chief electric furnace 
product, and the European production in 1900 is 
estimated to have been equal to 60,000 tons. A 
too extended development has, however, occurred 
in this industry, and works exist in Europe equal 
to producing three times this amount of carbide. 
As the demand has not kept pace with the 
supply, a serious decline in selling value has 
occurred, and a large number of carbide works are 
now standing idle. The manufacture of ferro- 
chrome, ferro-silicon, and ferro-titanium may pro- 
vide these works with an outlet for their power, 
and already in France several of the carbide works 
have commenced the manufacture of these new 
alloys. The manufacture of steel by direct smelt- 
ing of suitable iron ores is one of the latest pro- 
posals for utilising the electric furnace, but such 
utilisation is unlikely to be an economic success, 
excepting where the cost of fuel and of coke is 
unusually high. However, trials of these new 
—— for making steel are about to be made in 

taly, Switzerland, and Sweden, preliminary ex- 
experiments near Rome having proved that the 
process is practicable. 

In the third and final portion of his address 
Mr Swan deals with the future, and this will be 
found by many the most valuable and instructive 
section. The use of electricity has, he states, 
revolutionised the process of copper-refining, made 
aluminium one of the common metals, and greatly 
reduced the cost of sodium. Electricity has suc- 
cessfully invaded the domain of the alkali and 
chlorine manufacture, and now threatens to encroach 
on the province of the blast-furnace and Bessemer 
conyerter, ard to become an increasingly impo: tant 
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factor in the reduction and treatment of metals in 
general. ‘‘ Are these achievements of the last 
decade of the nineteenth century but the prelude 
to still greater developments in the century upon 
which we have just entered, and will electricity be- 
come a yet greater power in the chemical and metal- 
lurgical processes of the future ?” : 

This question is intimately associated with an- 
other, namely, the position that will be occupied 
in these new industries by countries rich in coal 
but unprovided with large natural water powers, of 
which England and Germany are typical examples. 
Mr. Swan considers that at present there is no 
possibility of electricity being generated from coal 
as cheaply as from those water powers suited for 
economic development ; and therefore the electro- 
chemical and electro-metallurgical industries, in 
which energy forms the chief item of cost, can only 
be operated profitably near large water-power 
stations. The manufacture of calcium carbide steel 
and the smelting of refractory oxides in the electric 
furnace are examples of such processes. There 
are many electro-chemical industries, however, in 
which the cost of power is not so important in its 
bearing on the economic results. Certain of these, 
even at the present moment, can be successfully 
operated in this country, for under the most favour- 
able conditions power can be generated from coal 
at a cost not exceeding 5/. per electric horse-power 
year, using the most modern forms of steam engine 
and dynamo. The cost of water power, moreover, 
differs widely, and there are localities where 
the electrical horse-power-year generated by 
falling water is costing more than power 
generated from coal. Improvements in gas pro- 
ducers and in gas engines are also bringing 
gas-power plants into a position of special im- 
portance, and the difficulty of manufacturing and 
working gas engines of 1000 to 1500 horse-power 
appears now to have been satisfactorily surmounted. 
Large gas engines driven by producer gas, or 
the waste gases of blast-furnaces, will therefore in 
the near future provide England and Germany 
with large quantities of comparatively cheap electric 
power. As regards the prospects of the carbon cell, 
Mr. Swan is less hopeful. In his opinion, no form of 
cell with solid electrodes and a liquid electrolyte 
would prove economical when used for power 
generation on a large scale, for the capital outlay 
upon a 100 horse-power plant, and cost of working 
the same, would prove enormously greater than is 
realised by inventors, even should the positive 
elements of the cell cost nothing. If the problem 
of a carbon-consuming cell is ever solved, in Mr. 
Swan’s opinion, it will be by working along the 
lines of the Groves, or Lange and Mond, gas 
battery. 

Passing on to a consideration of the future pros- 
pects of the electrolytic alkali industry, Mr. Swan 
appears to endorse the opinion expressed two years 
ago by Professor Lunge: that in time the demands 
of the world for chlorine or bleaching products will 
be met wholly by the electrolytic works. The 
world’s demand for soda is, however, eight times 
greater than its demand for chlorine, and the re- 
maining seven-eighths of the demand for soda will, 
we believe, continue to be met by the Solvay and 
Le Blanc process of alkali manufacture. After 
alluding to the changes brought about by the 
last twenty-five years in the prosperity of the 
Le Blanc alkali and chlorine industry, Mr. Swan 
mentions three of the causes which, in his opinion, 
had contributed to the decline in this—one of the 
staple industries of our country. These are the 
spread of technical knowledge, the increase of 
wealth and growth of commercial enterprise, and 
the imposition of tariffs designed to shut out 
British products. The final paragraphs of the 
address are devoted to the subjects of technical 
education and scientific research, upon which 
Mr. Swan holds views that, we believe, are held 
by the majority of thoughtful men in the country. 
With two quotations from the closing portion we 
conclude our notice of this interesting and instruc- 
tive address. | 

‘Our English system of scientific and technical 
education is not equal to the present needs of the 
country, seeing how severely we are pressed on 
every side by the most energetic and intelligent 
competition. We are giving to the classes at the 
bottom of the industrial ladder a disjointed smatter- 
ing of miscellaneous science, of no great value, 
though probably good so far as it goes; while we 
are neglecting to thoroughly educate those upon 


management of our great manufacturing indus- 
tries. In the present state of things a compe- 
tent knowledge of the science of the business a man 
is engaged in, as well as an active interest in it, 
whether it be chemical industry or any other, are 
essential conditions of any large degree of success 
in meeting the emergencies of a highly competitive 
time. A scientific training of university standard for 
our manufacturers and for our technical chiets is 
an absolute necessity. 

**One of the most pressing requirements of the 
moment, demanded not only in the interest of 
chemical industry, but in that of our manufacturin 
industries generally, is adequate. endowment an 
encouragement of research. Original scientific re- 
search is the fountain head of new knowledge, the 
vital stimulus of industrial growth, the originator 
of new industries and sustainer of old. Yet, nation- 
ally, in the organisation of our educational and 
industrial system, we give to scientific research no 
hospitality—we barely pay it the respect of recog- 
nition.” 





THE INSTITUTION OF MECHANICATI, 
ENGINEERS. 

Tue Annual Summer Meeting of the Institution 
of Mechanical Engineers is being held this week 
at Barrow, under the presidency of Mr. W. H. 
Maw, the President of the Institution. 

The meeting commenced on Tuesday last by the 
reception of the President, Council, and Members of 
the Institution by the Mayor of Barrow (Councillor 
Henry Cook) in the Town Hall. There was a very 
good attendance of members, the large hall of the 
building being quite full. The Mayor welcomed the 
Institution to Barrow ina brief speech, in the course 
of which he referred to the former visit of the Insti- 
tution to Barrow twenty-one years ago, and dwelt on 
the great advances in engineering science that had 


by | taken place since that date—advances largely due 


to the work of the Institution. Mr. Maw, in 
replying on behalf of the Institution, thanked the 
Mayor and the members of the reception committee 
for their generous welcome. At no past meeting 
of the Institution had more cordial assistance been 
given than had been received by the staff of the 
Institution in preparing for the Barrow meeting. 

The secretary next read out the list of candidates 
who had been elected. This included 133 names, 
the greatest number, Mr. Maw informed the meet- 
ing, ever elected at one time. 

Five papers were down on the list for reading 
and discussion, and two to be included in the 
proceedings, though not to be read. Three of these 

pers were taken at the first sitting on Tuesday. 

he first was a contribution by Lieutenant A. 
Trevor Dawson, of London, the subject being 


‘6 NavaL ORDNANCE.” 


-This paper we commence to print in full in the 
present issue, and we may therefore at once pro- 
ceed to the discussion. This was of an exceedingly 
brief nature, doubtless from the fact, as the Presi- 
dent suggested, that the majority of those present 
had not had much experience of the subject which 
the author had so ably treated. 

Mr. E. R. Dalby asked how the interrupted 
Welin thread was cut on the breech-block. 

Mr. G. Addy referred to the 6-in. capped shell 
exhibited, which had passed without injury through 
the latest type of 6-in. hardened plate, with the 
very moderate velocity of 1950 foot-seconds, and was 
not even scratched. Mr. Addy said that some time 
ago he had had experience with armour-piercing 
shells. The idea of using ca: ad not been 
broached then ; but a 4.7-in. shell he had hardened 
for Sir William Armstrong and Co. had been fired 
through an armour-plate without being scratched, 
though it had been jumped up ,3, in. It would be 
interesting to know how the cap acts. 

Mr. W. Silver Hall asked whether the threads 
on the breech-block could not be formed by a 
milling cutter of small diameter. 

Lieutenant Dawson, in reply, said that the 
cutting of the stepped threads of the Welin type of 
breech screw was, at first, a great trouble, but 
Mr. Douglas Vickers had devised a special machine 
which got over the difficulty, and in which the 
varying radius of the block on which the thread was 
cut was allowed for by a suitable cam withdrawing 
from, and pressing towards, the axis of the block the 
tool by which the thread was cut. Later, however, 
an arrangement had been introduced by which each 





whose shoulders will soon rest the weight of the 





thread was cut separately. He did not think a 


—— machine had been used, as there would be a 
difficulty in getting the rotating cutter close up to 
the corners. In regard to capped projectiles, he 
had purposely said little, because they had not 
been yet adopted by the Government. In regard 
to Mr. Addy’s remarks, there would be no difficulty 
in hardening a projectile so that it would go through 
any of the older armour-plates, but the cap d 
projectile has penetrated a modern plate with a 
highly carburised and hardened face prepared by 
the latest processes of ae and Harvey. In the 
projectiles adopted by the United States Govern- 
ment the cap is 5 to 6 per cent. of the total weight. 
The shell hasan annular groove near the point, and 
the cap is squeezed into this. It is somewhat 
doubtful exactly how the cap works in assisting 
penetration, but. probably it protects the hard point 
of the projectile, holding the particles together at 
the moment of impact, and possibly may act as a 
lubricant. It is made of very mild steel. 


EqQuriPMENT OF SHIPYARDS. 


An excellent paper, by Mr. James Dunn, on 
‘‘The Arrangement and Equipment of Shipbuilding 
Works” was next read. This we commence to print 
in full in our present issue. 

The President, in opening the discussion, which 
was of a brief nature, said there was much valu- 
able matter in the paper which might be read with 
interest and profit by all engaged in ship construc- 
tion. He made especial reference to the Brown 
conveyors, which members would have an oppor- 
tunity of seeing in operation that afternoon. 

Mr, Archibald P. Head said that up to the pre- 
sent very little had been done comparatively in 
describing shipyard equipment. The author had 
referred to American shipbuilding establishments, 
but there was one of some importance not men- 
tioned ; that was the new yard of the New York 
Shipbuilding Company at Camden, on the opposite 
side of the Delaware River to Philadelphia. That he 
considered the most up-to-date of all shipyards that 
he had visited. There were four berths, and parallel 
was a wet dock, all being served by electric cranes 
so arranged that every ition was commanded. 
At the back of the building berths, and parallel to 
the river, were the engine shops, &c., and the 
cranes on the slips were able to run right into the 
shops, so that all could intercommunicate. The 
electric power was on two systems, continuous 
current being used as well as three-phase, and was 
generated by the same generating plant. with 
alternators. There was an automatic arrangement 
which gave a proper distribution of current, as the 
demand might fluctuate between the two systems, 
At the Fall River Engine Works at Boston there 
was 4 special installation of electric cranes, worked 
out by Messrs. Wellman, Seaver, and Co., of 
Cleveland, Ohio. This very ingenious arrange- 
ment the speaker described by means of a diagram. 
The trusses were supported on iron columns, each 
slip having two very rapid-moving electric cranes 
of 5 tons each. The two cranes of each pair were 
“sone at —_—— levels, oy gg 8 under- 
a , 80 that every part of the slip was com- 
sanaek. With this arrangement the weight of the 
structure was greater than with the cantilever 
arrangement, and that was a disadvantage; but 
with the latter, though the total weight was less, the 
weight to be moved was greater. 

Mr. Tannett Walker said the author had been 
good enough to refer to the 160-ton crane built by 
his firm for Woolwich Dockyard. It had an over- 
hang from the face of the quay of about 50 ft. and a 
range of 75 ft. 3in. It was tested to 320 tons. The 
concrete foundation on which it was placed had 
at first sunk, and 1000 tons of pig iron were placed 
on them before the erection of the crane was com- 
leted. The results obtained with this crane had 
mn very satisfactory. 

The President said that the information the 
author had given in his paper in regard to the 
arrount of electric power required to work tools of 
various kinds was especially valuable, in view of 
the increasing use of that method of driving. 

Mr. Dunn, in reply to the discussion, said he had 
only to thank the speakers and the meeting for 
listening to his paper so patiently. 


Barrow Docks. 


A paper, by Mr. Frank Stileman, on ‘‘ Barrow 
Docks and Approaches by Land and Sea” was 
next read. is we shall print in full shortly. 
The time for adjournment had nearly arrived when 








the paper was finished, and there wa: no discussion. 
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Vistr To Messrs. Vickers’ Works. 

On the adjournment of the sitting, members pro- 
ceeded to the works of Messrs. Vickers, Sons, and 
Maxim, where they were most hospitality enter- 
tained at luncheon by the firm, after which they pro- 
ceeded to inspect the shipyard and the engine works. 

We have recently given a full description of 
Messrs. Vickers, Sons, and Maxim’s works.* The 
papers of Lieutenant Dawson, Mr. James Dunn, 
and Mr. James McKechnie, also give many details 
connected with these works. 


Marine Encingerine Durine THE Last 
Ten YEARS. 

The sitting for reading of papers was renewed in 
the Town Hall, Barrow, on Wednesday last, the 
President, Mr. W. H. Maw, again occupying the 
chair. 

The first paper read was by Mr. James McKechnie, 
and was a “‘ dusioe of Marine Engineering During 
the Last Ten Years.” This paper we shall print 
in full in an early issue. 

In opening the discussion Mr. Maw wished to 
correct one mistake made in the paper. The 
author had said that he had been selected for the 
work by the President, influenced doubtless solely 
by the fact that this year’s summer meeting was 
being held in Barrow-in-Furness. This, Mr. Maw 
explained, was not the case. He had certainly asked 
Mr. McKechnie to write the paper, but he was 
influenced solely by the desire to get the best man 
for the work ; that the author was at Barrow was 
simply a fortunate accident. Mr. Bryan Donkin 
said # would like to ask the author a few 
questions. The author said that he had recently 
crossed to America in the Deutschland, and that 
the vertical vibration measured at the extremity 
of the vessel, 684 ft. long, was only j;in. He 
would be glad to know how the vibration 
was measured. Turning to another part of the 

aper, Mr. Donkin pointed out the importance of 
fooling the air used for combustion. It led not 
only to economy, but to the diminution of smoke, 
and he hoped the system would be taken up in the 
Navy. He considered there was a large field for 
mechanical stoking. It was a system greatly to be 
desired, if only to relieve stokers of the terrible 
work they had to perform. He did not see any 
insuperable difficulty in the way of automatic firing 
at sea. He considered superheating also should be 
largely adopted, or at least the steam ought to be 
dried. In America it was the practice to reheat 
the steam between the cylinders. He agreed with 
the author in what he had said about the Parsons 
steam turbine, and considered that this type of 
motor had a great future before it ; and, indeed, it 
seemed to be the marine engine of the future. 
Steam jackets had been referred to, but as there 
was a steam jacket research committee of the Insti- 
tution in existence, there was less need to say much 
on this point. The author had said that ‘‘ recent 
trials with H.M.S. Argonaut showed that better 
results were got without using steam in the jackets, 
and the same result was shown in some more 
recent trials with H.M.S. Hyacinth.” It would 
be desirable, the speaker said, to know whether 
this referred to all cylinders, and what were 
the pressures of steam. The author had said 
that as pressures advance, the jackets are less 
needed. Mr. Donkin did not agree with this, but 
he was of opinion that the high-pressure cylinder 
less needed jacketing than the low. It would be 
interesting to know how the liners were made 
tight at the joints. 

Professor Sauvage, of Paris, referred to the 
question of why piston valves were placed in the 
high-pressure cylinder and flat valves on the low. 
He considered the sei ecemvy of steam of great 
importance for fuel economy, but great difficulties 
were in the way of effecting it on board ship. 
That was due to the use of the cylindrical boiler, 
superheaters for which had to be placed in the 
uptake. That was a bad position, use there 
the gases had parted with « large part of their 
heat, and the hot steam would, therefore, not have 
its temperature raised very readily. With the 
water-tube boiler the superheater could be placed 
where the gases were still hot, and therefore the 
surface could be less, and the apparatus smaller 
and lighter. The transmission of heat in any case 
was not very rapid with dry steam. He considered 


that forced lubrication effected much saving, and | dirt 


that there was a great field for it in marine 
engineering practice. 
~ * See page 110 ante. 








Mr. Maclaren. considered the piston valve the 
refuge of the destitute; when everything else 
failed, then one might go to piston valves. wre 
years ago he had had a good deal of experience 
with piston valves at another’s expense, and had 
come to the conclusion he would never try them 
at his own expense. On the engines his firm were 
making for electric work they used a form of 
balanced valve, very similar to that illustrated by 
the author of the paper. The amount which the 
valve was balanced they found to be important. 
At first they balanced an area equal to the valve 
cavity, and this answered very well for low pressures 
and low speeds, superheated steam being used ; 
but with higher pressures and piston speeds, some- 
thing more was needed, and therefore they balanced 
an amount equal to the valve cavity plus one port. 
Referring to the packing at the back of the valves, 
the speaker pointed out that the author put his 
rings outside, but he, the speaker, placed them 
inside and found better results. Piston valves 
might do very well at first, but when they wear 
the bars and ports, steam would pass the valve. 
The difference between the two was that slide 
valves kept tight, whereas piston valves wore and 
became leaky. The main difficulty he had found 
was to keep the valve up to the face when the load 
was thrown off the engine. With the low-pressure 
cylinderthe valve might be thrown back by pumping. 
In order to provide against that they had asodeoed 
@ special arrangement. It was a modification of 
putting a bridge over the back of the valve, and 
working it between that and the cylinder face, as 
it were, a square piston valve. at, however, 
was subject to wear; so, to get over the leakage 
that hlowed, they put rings in the back of the 
valve to keep it up to the face. 

Mr. Alexander B. Wilson, of Belfast, said that 
the question of water-tube boilers was agitating the 
public at present, and the details the author had 
tie as to weights would be of value. The draw- 

ack to the cylindrical boiler was its weight, and 
for mercantile purposes this was important, as in 
the case of mercantile cargo-boats the factor of 
space might be neglected. In order to get the 
— registered tonnage, machinery space had 
to be large ; in fact, artificial space had to be made 
for the purpose. Therefore there was no need to 
save space. With weight it was different, and 
every ton saved in the machinery was of value if it 
could be used for cargo. The Board of Trade, 
however, gave a factor of safety for shells of 4.5, 
whilst the Admiralty would be content with 3.9. 
The factor of safety also was calculated in the 
wrong way. We took the ultimate fracture, 
whereas the elastic limit was the correct datum. 
Boiler shells did not explode—they wore out ; and 
the elastic limit should be taken in conjunction with 
wear and tear. At present the rules in regard to 
boiler shells, as compared to other parts, are as if 
the authorities asked us to make the upper parts 
of our boots of sole leather. In regard to what 
had been said about piston valves, the difference 
between marine and land practice was so great that 
the two were hardly comparable; and that was 
especially true when electric-light engines were 
used for the comparison. For instance, at sea 
valves have to run without oil and without exami- 
nation for long periods. By the elimination of 
the unfit, piston valves had been pressed upwards 
from one ition to another as experience had 
dictated. kage had been got over by elimina- 
tion of springs. Rings would last and work with- 
out oil. In regard to vibration, he would remind 
the meeting that every vessel had a critical speed, 
according to the vibration of the hull and the move- 
ment of the engine. With multiple cranks the 
turning moment would be more uniform, and thus 
steadiness would be increased. He attached great 
importance to a uniform turning moment, and in 
this respect the steam turbine was the most marked. 
In regard to jacketing, the only test of efficiency 
was coal consumption, and that was a very poor 
one. Variations in the horse-power, in the wind, 
and en of speed made records uncertain. 
Mechanical stoking was apparently a most desir- 
able thing ; but ships would roll, and at an angle 
of over 33 deg. automatic firing would not do. 
Stokers were not so badly off as was often sup- 
posed. They had plenty of fresh air, and though 
their work made them look dirty, it was clean 
i Indeed, they were really the cleanest men 
in the ship. 
Bennis agreed that it was difficult to 
compare land and marine practice. The marine 








engineer estimated his fuel economy by pounds of 
coal per indicated horse-power ; but the question 
of auxiliaries was a disturbing factor. He wished, 
however, to speak of the steam stoker, to which 
reference had been made. It was said an arrange- 
ment had been tried in America. His firm had 
attempted to try their stoker on board ship in 
this country; but they had to go to Spain, 
as no one would: take it up here. In regard 
to the difficulty from rolling, they had found 
that the list one way was compensated for by the 
list in the opposite direction, and that the coal 
was spread evenly on the grate. The coal used in 
Spain was of an inferior nature, and it was found 
that the additional steam due to mechanical stoking 
gave an additional two knots to the ship. 

Mr. Hughes pointed out that too little attention 
was paid to the influence of corrosion on the gene- 
ration of steam. 

Mr. H. Davey agreed to a certain extent with 
what had been said about the steam jacket being 
less needed with engines giving good economical 
results. As the economy of an engine increases, the 
steam jacket is less necessary. In his experience 
the steam jacket may be of great service with an 
uneconomical engine. Therefore with economical 
marine engines the extra weight might not be worth 
incurring. 

Mr. OC. W. James spoke on the question of test- 
ing referred to previously, and pointed out the 
great difficulty of measuring the elastic limit of 
test-pieces. It varied with different methods of 
treatment, and by judicious manipulation it could 
be raised to the breaking load. The yield point 
was often mistaken for elastic limit. He would 
prefer to retain the present system. 

Mr. Crossland said that progress in marine prac- 
tice did not appear to be equal to that effected on 
land. Nearly thirty years ago he had made a 
test and found the fuel economy to be 1.75 lb. of 
coal per indicated horse-power per hour. He attri- 
buted the good results obtained on land to the use 
of economisers, which, he said, represented another 
boiler. He thought something might be done in 
that direction at sea. The Board of Trade factor 
for shells was 4.5. He had for years used a factor 
of 4 and found it sufficient. The improvements 
in engine practice were chiefly due to improved 
material and better workmanship. He would not 
advocate quadruple expansion ata less pressure than 
250 lb. to the square inch. He was much in favour 
of introducing mechanical stoking on board ship. 

Sir Hiram Maxim said that in the early ‘seventies 
he was a draughtsman in the Novelty Iron Works, 
New York, and was engaged on the designs of a 
wooden steamer of 5000 tons, having a cylinder of 
105 in. in diameter and 14 ft. stroke. She was, of 
course, a side-wheeler, with a beam engine. He 
had found that on the Continent of Europe Corliss 
valve engines were used more even than in America, 
and far more than in England. This he attributed 
to the dearness of fuel there. He had been told 
recently by an American engineer that slide valves 
wear and rock, but Corliss valves never gave any 
trouble. He himself was very much in favour of 
Corliss valves, but doubted whether he would 
advise them for marine work. He described an 
engine designed by a professor at Cornell University, 
which had eccentrics on each side of the cylinder, 
with admission and exhaust valves separately on 
each side. That engine had been running for years 
in Pratt and Whitney’s works, and never caused 
any trouble. It had no springs, all parts fitting. 
It gave a card almost like a Corliss diagram. It 
was, however, very costly to make. 

Mr. Ellington had been engaged in a large engine 
works between 30 and 40 years, and on look- 
ing back was surprised how little progress had 
been madein design. The great advance in economy 
in moving a ton of cargo at sea was mainly due to 
increase in the size of steamers, as shown by the 
author’s paper. The steam engine of 1870 was as 
nearly perfect as that of to-day, and the economies 
obtained in it were due to increase of pressure and 
improvement in material and manufacture. In the 
earlier days boilers could not be made to carry the 
higher pressures. 

Mr. Ivat said that balanced slide valves had been 
used in the Great Northern engines for some years 
with good results. They had confidence in the 
tightness of the rings as they passed the exhaust 
steam through the back of the valves. 

Mr. Silver Hall said there was a limitation to the 
number of revolutions with Corliss valves, and 
possibly that stopped their use afloat. 
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The President said the discussion could not be 
further extended, but any communication sent to 
the Secretary would be included in the proceedings. 


Moror Cars. 

Only one other paper was read at the meeting, 
that being a contribution by Mr. M. Holroyd 
Smith, entitled ‘‘ Some Work in the Development 
of a Motor Car.” This interesting paper we shall 
print in full at a future date. 

Mr. Maw said the members would be particularly 
grateful to the author for this paper at the present 
time, as he had had so much experience, which he 
had put freely at the disposal of all. The hour to 
adjourn had arrived, and there was therefore no 
time for discussion. It was hoped, however, that 
Mr. Holroyd Smith would write another paper on 
the same subject, giving further experience, and 
that would doubtless lead to a good discussion. 

The meeting then adjourned, after the passing of 
the usual votes of thanks, 


Excursions. 

On the afternoon of Wednesday visits were paid 
to the Barrow Hematite Steel Works, and to the 
locomotive works of the Furness Railway. 

Yesterday (Thursday) visits were paid to the 
Iron Park Mines of the Barrow Hematite Steel 
Company, to the Roanhead Mines, near Askam, to 
the docks of the Furness Railway Company, to the 
Barrow and Calcutta Jute Company’s works, to the 
Lindel Mines, near Ulverston, and to the Mouzell 
and Dalton Mines. 

To-day (Friday) there is to be an excursion to 
Fleetwood and Blackpool, and another to the Lake 
District. 

Tue ANNUAL DINNER. 

The annual dinner was held on Thursday, the 
President being in the chair. A large number of 
members and friends assembled, and the proceed- 
ings were most successful. 





NOTES. 
Tae Moscow-Kasan-Kiscotyn Rartway. 


The construction of a railway line—Moscow- 
Kasan-Kischtyn—has recently been finally con- 
sidered, the only present outlet of the great Sibe- 
rian railway being by way of the Ssamara-Slatoust 
line, which is unable to handle the large traffic. 
There have been under consideration the northern 
route, connecting oe with St. Petersburg vid 
Wologda and the Moscow-Kasan-Kischtyn line, 
proposed by the Moscow-Kasan Railway. The 
former line has already for some time been de- 
finitely decided upon, and negotiations have been 
carried on with foreign capitalists. In the 
second line the Moscow-Kasan Railway Com- 
pany is to a certain extent interested. As the 
company has offered to build the proposed new 
line without any Government guarantee at all, 
and as an additional outlet is much needed, the 
Railway Commission has found it possible to allow 
the said company to build the proposed new rail- 
way on condition that the whole line is built at the 
same time, and not gradually by sections, and that 
the company without delay order the rails and the 
rolling stock from Russian establishments. In order 
to do away with the possibility that the Moscow- 
Kasan-Kischtyn Railway might be a competitor 
to the Northern line, and thereby cause a delay in 
the construction of the latter, the Commission con- 
siders it desirable that at the same time as the 
Moscow-Kasan-Kischtyn Railway is finally passed 
by the highest authorities, the money should be 
found for the Northern line. 


Tue Guascow TRAMWAYS. 


The Glasgow tramway electric system is un 
doubtedly the largest in the kingdom under one 
management. In the financial year which ended 
with May 31 the number of passengers carried was 
132,557,724, whereas seven years ago, when the 
company handed over the lines at the expiry of 
their lease to-the Corporation, the number was only 
54 million. We have thus an increase equal to 
over twelve million passengers per annum. Half- 
penny fares were introduced by the Corporation, 
and the service is now not only splendidly managed, 
but very cheap, the average fare being 0.87 of a 
penny. The gross annual revenue has increased 
from 226,414]. six years ago to 489,469/. now, 
yielding a handsome profit to the city; but this 
will be greatly augmented by the recent adoption 
of electric traction, for the revenue per car-mile 





is 14d., and the expenses are now 6}d., as against 
something like 10d. for horse haulage. The 
length of tramways in the city is being greatly 
extended—to 140 miles of single track. The 
electric equipment represents the latest prac- 
tice, and it is fitting that there should be 
a comprehensive record of it. TRACTION AND 
TRANSMISSION therefore will issue next week a 
special number, which narrates the history and 
economic condition of this undertaking, and illus- 
trates and describes in detail every item in the 
equipment, from the automatic conveyance of the 
coal from barges into the boiler furnaces, up to the 
utilisation of the electric current in the cars. The 
illustrations include some thirty special plates, 
besides many illustrations in the text, and are par- 
ticularly valuable, as they enable comparison to be 
made between the British and American plant 
which goes to make up our largest electric traction 
station in this country. 


Tue Exectricat Inpustry IN GERMANY. 


The bright sky of this industry seems tempo- 
rarily to be clouded: a fact which naturally 
attracts not a little attention in Germany, where 
people have been justly proud of the distinctlead held 
by their large electrical firms. One has gone to 
the wall, and the stocks of some of the others 
have very materially receded. For quite a number 
of years, electrical undertakings were in Germany 
considered synonymous with excellent financial 
results ; an experience which English readers 
will know has not been corroborated in some 
countries outside Germany. The result was 
that there was always plenty of money avail- 
able for the electrical industry, which again led to a 
number of very large undertakings and ventures, 
some of which it has proved difficult to control. 
In fact, financing, more or less directly, became 
a very important feature of the business of some 
of the largest German firms within the electrical 
industry. Although warning voices were not 
wanting, there was no diminution in the pace, 
and the reaction is now upon them. Under 
such circumstances the weaker concerns are apt 
to suffer doubly, in so much as they are 
often tempted to take up undertakings which 
have been declined by the large firms. Another 
mistake has been made by several of what we may 
call the second-class firms: they have unduly ex- 
tended their output ; a circumstance which even in 
good years had an unpleasant effect upon the 
market at large. They have not realised that it 
would have answered their purpose much better 
had they acted in a more restrained manner—done 
a smaller business at a fair profit. It goes, how- 
ever, without saying that the temporary clouds, 
to which reference was made in the Sesnniad: are 
only temporary as far as the large leading firms are 
concerned, which are undoubtedly as solid, as well 
managed, and as well worthy of confidence as ever. 
But it is not unlikely that the present crisis, if one 
may call it so, will influence their industrial ,and 
financial politics in the future. 


A Steam Prospector’s Stamp. 


In new countries prospectors often meet great 
difficulties in the matter of testing such ores as they 
may be fortunate enough to locate. Ordinary 
stamp mills are somewhat massive affairs to take 
up country, and the light hand-driven stamps are 
too small for anything but the merest experimental 
work. At the recent Coolgardie exhibition, a mill 
specially designed to meet the conditions referred 
to above was shown at work, and received high 
recommendations from many engineers. It was a 
three-head mill and was proved to have a capacity 
equal to that of a three-stamp gravity mill having 
heads weighing 400 lb. each, its output being 4 tons 
of crushed quartz per day. Nevertheless, the 
machine complete, with its foundation, weighs but 
8 ewt., or if boiler, amalgamating plates, and all 
accessories are added, but 32cwt. in all. The 
machine consists practically of three ordinary 
percussion rock-drilling machines, in which the 
chisels used for drilling are replaced by stamp 
heads weighing 40 lb. each. These stamp heads 
work in a mortar box of the usual type, and 
all accessories, such as screens, feeding arrange- 
ments, and amalgamating plates, are identical with 
those used in a gravity mill. The stamps make 
each about 250 blows per minute, and it is claimed 
that this very rapid succession of blows churns up 
the contents of the mortar box so thoroughly that 
only an extremely small proportion of slimes or 








float gold is produced. The vibration is very much 
less than with a gravity mill of equal capacity, and, 
indeed, the stamps can be worked mounted on a 
travelling carriage, provided the springs are blocked 
up. The rotation of the stamp heads, which is 
essential to satisfactory work, is secured by means 
of arifle bar and ratchet exactly as ina rock drill. 
In a gravity stamp mill the heads fall in regular 
succession, but as it is impossible to make all three 
of the steam —— work at exactly the same 
rate, the relative o 

in this case constantly changing ; but it is quite 
possible that this is actually an advantage ; at any 
rate, it has so far caused no difficulty. In actual 
runs a return of 90 = cent. of the gold assayed as 
present in the ore been obtained, there being 
no ‘‘free” gold in the tailings. The stamps in 
question are now being placed on the market by 
Messrs. Hathorn and Co., of 10, New Broad-street, 
E.C., and can be seen in London by those in- 
terested. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 24, 

STRIKE conditions in the steel industry remain un- 
changed apparently, but union lodges are being esta- 
blished in heretofore non-union mills. Steel products 
made in striking mills are becoming scarce and pre- 
miums are being paid in some instances for early 
deliveries. A meeting representing 4000 non-union 
men was held last Saturday at Vandergrift, near 
Pittsburgh, where opposing action was taken to the 
Amalgamated Association. A movement is under 
consideration by the Workmen’s Association to 
call a convention of all the steel workers of the 
United States to consider the advisability of call- 
ing out all the workers in all the steel mills, 
but the newspapers give very little publicity to this 
purpose. It will be attempted if such action is found 
necessary to gain the points involved in the strike, 
Telegrams were sent on Saturday and Monday to the 
heads of all steelworkers’ unions, and favourable 
replies were received. An attempt made on Monday 
to start a hoop mill of the American Steel and Wire 
Company at Cleveland, Ohio, failed because of the 
refusal of the non-union men to go to work. The 
new heads of the steel combination have had very 
little experience with the workmen, and under esti- 
mate their ability to carry their points. In view 
of the probabilities of < teae strike and the pro- 
babilities of its extension into all steel mills, 
manuiacturers and consumers of steel are more 
or less apprehensive as to prices. Steel bars 
have advanced, and all independent manufacturers 
are crowded with orders. Tinplate jobbers are 
already paying premiums, and cotton ties are scarce. 
Welsh plates will soon be needed, tin ware will soon 
be higher, and hardware manufacturers have begun to 
order raw material in advance. The rail mills and 
some other branches are not as yet affected, and rail 
deliveries are progressing evenly. 

The Reading Railroad is seriously a by 
reacon of the general strike among its machinists. 
Tinplate production has been suddenly decreased 
90 per cent. The closing of all the American Steel 
Hoop Company’s mills, except one, creates a famine 
in hoops and cotton ties. At present only about 
20 per cent. of the entire finishing capacity of the 
United States Steel Corporation is involved. 

Outside of the strike, conditions are satisfactory, 
The enormous consumption of iron has not abated, 
nor will. In fact, the indications are for an increase. 
Much new work has been outlined, for which no formal 
inquiry has been made as yet. In crop matters the in- 
tense hot spell all over the Western States gives rise to 
all manner of disturbing rumours. Maize is being 
bing i up rapidly. Its price has advanced 16 cents 
per bushel in the last five weeks. A serious shortage 
of wheat is threatened, but rain this week will save 
it, except in some sections of the South, where corn is 
literally burnt up. Railway managers confess anxiety 
over the traffic outlook, but hope that rain may arrive 
in time. The thermometer stands to-day at 115 in 
Missouri fields. 





BRAZILIAN TELEGRAPHY.—The revenue of the Brazilian 
State telegiaph lines last year was 608,741/. in currency, 
and 31,6077. in gold. 


THE GLascow AND West or ScorianD TECHNICAL 
CoLLEGE.—We have received a copy of the calendar for 
1901-2 of the Glasgow and West of Scotland Technical 
Coll The college awards diplomas in a number of 
technical subjects, including civil, electrical, chemical, 
and mechanical engineering, naval architecture and 
metallurgy, and also in mathematics and physics and 
chemistry. The college is fitted up with well-equipped 
laboratories. A reference to the syllabus, and to the 
examination pai in mathematics, would seem to us to 
point to a of a thorough reform in the teaching. 
which would seem to be on the traditional lines, and 
consequently unsuited to students of technology, 
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SUPERHEATED STEAM AND ITS 
DIFFICULTIES. 
To THE EprTor oF ENGINEERING. 
_ Siz,—Noticing the letter by “J. B.” in your current 
iesue, we are surprised to hear of the piston trouble he 
describes, as our experience has proved to us that such 
troubles neither usually, nor necessarily, accompany the 
use of superheated steam in modern engines. Having 
taken up the manufacture of superheaters fully six 
years ago, and having now a large number of 
our standard Corliss engines working with super- 
heated steam, we have m entirely free of such 
troubles, age 63 to a slight extent, in one single 
instance, in which the temperature of the superheated 
steam was exceptionally high, some 700 deg. Fahr., 
at the engine. In this case the trouble was cured by re- 
placing the cast-iron Ramsbottom rings with gun-metal 
ones. There is a set of engines of our make of the same 
type as those named by ‘J. B.,” having cylinders 19 in., 
29 in., and 46 in. by 4 ft. stroke, running at 80 revolutions 
with 200 lb. boiler pressure, and a steam temperature of 
550 deg. at the cylinder, or some 32 deg. higher than 
named by your correspondent. These engines have been 
runving for about six years, the greater portion of the 
time with steam superheated as described, the steam con- 
eee being under 10 Ib. per indicated horse-power 
per hour, the engines being somewhat overloaded. The 
high-pressure piston rings, which are of the Ramsbottom 
type, have never, to the best of our knowledge, given 
any trouble. As another instance, we may mention a 
high-pressure piston we examined a week or two ago which 
had been running with steam superheated to 500 deg. for 
three or four years, the wear of the rings — oe 
represented by an opening of # in., corresponding with } in. 
diametrical wear. 
We should ourselves be inclined to suspect that the 
trouble with your correspondent’s piston rings is more 
likely to be due to the high pressure than to the super- 
heat, and to ask whether the bore of the cylinder may 
not have been spoilt by the use of some type of piston un- 
suited to the pressure, with the result that it is now not 
in a condition to work satisfactorily with any type of 
ring. If ‘‘J, B.” likes to communicate with us, we shall 
be very pleased to hear from him. 
We remain, Sir, yours faithfully, 
For Hick, Hargreaves, and Company, Limited, 
A. Reason, Secretary. 
Soho Iron Works, Bolton, July 30, 1901. 








ARGENTINE RaiLways.—A new railway to Buena Espe- 
ranza is being vigorously pushed forward. About 30 miles 
have been —- and it 1s expected that rails will be laid 
to Canada Verde by September. 


Frency Inpustriat Scnoo, or Execrriciry.—Mr. 
Charliat, the well-known French engineer, has just 
founded, with the co-operation of several electrical engi- 
neers, among whom we may mention Mr, Laffargue, a 
Practical School of Industrial Electricity. The object in 
view is to give the pupils the necessary practical know- 
ledge to ombip them to put down and work an electric 
installation ; the regular pupils to be sixteen years of age 
on entering the school, where they are to remain during 
two years. Theoretical courses will be followed, but 
special attention will be given to practical teaching, in- 
ma erection of plant, fitting of accessories, repairs, 
driving the machines, and inspection of works. 











PeRsonaL.—We are asked to state that Mr. Carlos 
Yensen, of Bilbao, has transferred his stock and show- 
rooms and business generally to a joint-stock company, 
of which he forms one of the shareholders. The new 
company will be known as Messrs. Garteiz Hermanos, 
Yermo, and Co., and intends to considerably extend the 
business.—Electromotors, Limited, of O haw, Man- 
chester, have opened a London office at Cornwall Build- 
ings, 35, Queen Victoria-street, E.C., and have appointed 
Mr, G. H. Congdon their sole representative for don 
and district.—The committee of the British Corporation 
for the Survey and Registry of Shipping have recently 
made the following appointments of non-exclusive sur- 
veyors at the ports named: Boston, Mass.—Charles 
Skentelbery, 153, Milk-street. Sault St. Marie, Ontario 
—Geo . Chft.—The National Steel Company have 
removed their London offive from 78, Gracechurch-street, 
to 71 and 72, King William-street, E.C. Their telephone 
number is now ‘* 2660 Avenue.” Cable and telegraphic 
address remains ‘‘ Natrometre,” London. 





CaTaLocuEs.—We have received from the Baldwin 
Locomotive Works, Philadelphia, U.S.A., a copy. of a 
reprint of a paper read before the New England Railway 
Club last February. This oo deals with the history 
of the development of the locomotive in America from 
the initial stages up till the present day.— Messrs. T. W. 
Palmer and Co., of 5, Victoria-sireet, Westminster, 8S. W., 
have sent us a copy of their list of permanent strained 
wire fences, suitable for railways, water works, and 
boundary fences. Special designs of fencing suitable for 
the protection of light railways, and proof horse, 
cattle, sheep, or lambs, are also illustrated.—The Electric 
Power Storage Company, Limited, of 4, Great Win- 
chester-street, E.C., have issued a small pamphlet con- 
taining a view of their works at Millwall, and illustrations 
representing a number of battery plants supplied 
by them to different electric-lighting stations.—Messrs. 
Johnson and Phillips, of Old Charlton, Kent, have just 
issued a small volume illustrating many of the electric 
lighti ts erected by them for various public 
authorities and for lighting and power companies, both 
in the United Kingdom and abroad. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


































































___ In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 11. in all 
ce of quicksilver is per bottle, the contents of which vary in weight from 


Heavy steel rails are to Middlesbrough quota- 


other cases. The 
70 lb. to 80 Ib. e metal prices are per ton. 


tions. Tin plates are per box of I.C. cokes. 








AMERICAN BripcE-BviLp1ne. 
many has taken a contract 
the Lisbon works of the American Tin Plate Compan 
Lisbon, Ohio, and also for a bridge of the Pitts h 
Warren, Ohio. All this wor! 


—The American Bridge TuRKEY AND THE Cramps.—Final arrangements have 
for building a bridge at been made by the Turkish Government for the construc- 
y at | tion at the Cramp shipyards in Philadelphia of a swift 
3500-ton cruiser, and work on the vessel is likely to be 
begun within the next two months. The vessel will be 


f the protected cruiser type, and will have a speed of 22 


Western Railway ab 
ngstown works of the American | o' 


be turned out at the You 
Bridge Company. 
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WE illustrate on this page a form of metallic 
packing now being made by Messrs. 8. A. Ward and 
Co., of Broad-street Lane, Sheffield. The packing is 
shown complete in Figs. 1 and 2, whilst its con- 
stituents are separately illustrated in the remaining 
engravings. In Figs. 1 and 2 the piston-rod is de- 
noted by A and the stuffing-box by B; G is a bush 
which is a loose fit on the rod, and which, being 
under the pressure of the spring H, serves to keep the 
other constituents of the packing in place. 

The remainder of the packing consists of six pieces, 
lettered respectively E and F. These are shown 
separately in Fig. 5, and in their proper position for 
fitting round the rod in Fig. 3. After being thus put 
together, the spring shown in Fig. 6 is slipped 
over the whole, and serves to keep them together. As 
indicated in Fig. 1, the pieces E rest on a bevelled seat 
turned on the bush G (Fig. 4). The cover C, which 
closes the stuffing-box after the packing is in place, is 
finished off true on its inner face, thus making a steam- 
tight og with the opposing faces of the packing pieces 
Eand F. The packing can be used inside any ordinary 
stuffing-box without alteration, and, once in place, re- 
quires no readjustment. Renewals, when necessary, 
can be made in a few minutes, but in general the 
packing pieces are found to last for years. 





INDUSTRIAL NOTES. 

Tue fiftieth annual report of the Amalgamated 
Society of Engineers refrains from any lengthy review 
of the history of the union, this having been already 
done in a jubilee publication. The closing year of the 
period was, it.is said, ‘‘one of uninterrupted pro- 
sperity” in the engineering trades. The report 
modestly claims that ‘‘ the society stands out to-day 
as the well-recognised custodian of the interests of 
operative engineers.” It adds: ‘‘ It would be idle to 
say that it has made no mistakes. An organisation, 
covering as we do nearly a hundred thousand men, 
must necessarily have reflected, with more or less 
accuracy, the weakness as well as the strength of 
industrial democracy ... By its support to trade 
and public movements, the Amalgamated Society of 
Engineers has materially contributed towards that 
equality of opportunity which is the aim of all indus- 





METALLIC GLAND PACKING. 





trial and social reform; and, by the expenditure of 
vast sums of money in sick, unemployed, and other 
benefits, it has spread over the broad back of the 
many the ‘burdens which might otherwise have fallen 
with crushing effect upon the shoulders of the few.” 
{ts record is, indeed, a worthy one. When the society 
was established trade unionism was-regarded as a 
menace and a danger, and the unions were practically 
outside the pale of the law. Much of the prejudice 
against them has disappeared. Old laws, adverse to 
labour, have been repealed. The representatives of 
employers meet representatives of the unions and 
discuss terms and arrange differences. Allowance is 
made for mistakes, and, on the whole, it may be said 
that organisation has tended more and more towards 
a peaceful solution of labour questions. There is less 
turmoil in the labour world to-day than there was 
fifty years ago. 

The total membership of the society at the close of 
last year was 87,672, showing an increase in the year 
of 2715 members. The number of admissions in the 
year was 8182, the difference in the two numbers being 
accounted for by deaths and exclusions, many of the 
latter being merely temporary lapses through non- 
payment of contributions. The total number of 
branches was 618 ; of these 541 were in the United 
Kingdom, the others being in British colonies, the 
United States and in France. 

The income in the year 1900 amounted to 333,555/. 
12s. 7d., being 90007. more than in 1899. Of the total 
amount one item was special—namely, the levy paid 
to the federation of trades. The interest on invest- 
ments rose from 3359/. 7s. 4d. in 1899, to 8045/. 17s. 7d. 
in 1900; the sale of monthly journals from 550/. 11s. 8d. 
to 590/. 19s. 1d. The income from nominations and 
entrance fees was 47771. 9s. 7d. 

The aggregate expenditure during the year amounted 
to 234,194/. 4s. 2d., showing an increase over that of 
1899 of 9000/. Of the total disbursements, donation, 
or unemployed benefit, cost 43,891/. 7s. 4d., decrease 
2906/. 3s. 1d. as compared with 1899. Sick benefit 
cost 49,1337. 19s. 5d. ; in the previous year 46,7971. 
10s. 5d. Superannuation benefit increased from 
79,2527. 19s. 10d. in 1899 to 83,806. 163. 11d.; acci- 
dent benefit from 1407/. 9s. 2d. to 2206/. 14s. 7d. The 
South African War levy accounts for an expenditure 


of 13837. 12s. 6d. Besides these amounts, 645/. 14s. 
was yay in sending unemployed members to jobs, 
1437. 2s. for surgeons certificate 14,3097. 13s., and 
21711. 3s. 5d. in benevolent ts, All these pay- 
ments were for provident benefits. The amount 
moms from the contingent fund on disputes was 
10797. 17s. lld. The ate allocated to benefits 
of all kinds was 200,559/. 1s. 2d. Added to this there 
were payments to the federation of trades of 7240/7. 13s. 
All other grants are included in the above total. 

The total expenditure on management is A tie as 
26,3947. 103. ld. Of that amount, salaries of all kinds, 
committees, trades’ councils, delegations, banking and 
law expenses, amounted to 15,935/. 3s. 5d. In this 
total is included the general secretary and office staff ; 
officials at the Leeds, Liverpool, Manchester, and 
Glasgow offices, and the American Canadian, and 
Australian councils; and the secretaries, treasurers, 
presidents, stewards, auditors, &c., of 618 branches in 
all parts of the world. The cost of organising district 
delegates was 1406/. 17s. in addition. 

Printing, stationery, postages, parcels, telegrams, 
and postal orders, cost 5537/. 9s. 2d.; but of that 
amount a portion came back as income. Rents of 
office and club rooms amounted to 29197. 7s. ; property 
and miscellaneous items cost 595/. 13s, 6d. The propor- 
tions amounted to the following: Benefits, 2/7. 5s. 9d. 
per member for the year; management to 6s. 0}d. per 
member per year. The percentage may appear to be 
large, but a trade union like that of the engineers has 
wide ramifications. 

The enormous cost of superannuation is doubtless 
alarming—83,806/. 16s. 11d., or 19s. 14d. per member 
in the year. To meet this the reserve fund now stands 
at 118,0997. 1s. 9d., all in investments. There is 
also the general fund, 75,855/. 2s.; house pro- 
perty, 1000/.; and balance to credit of general 
office and branches, 212,575/. 7s.4d. Loans to members 
on house property have risen to nearly 60,000/. The 
aggregate worth of the Society is stated to be 
406,529/. lls. This total is thus allocated: Super- 
annuation fund, 127,143/. 6s. 8d.; general fund for 
all other benefits—trade and provident, 279,386/. 4s. 4d. 
Attention is called to the large increase of income 
from the investment of funds, a source of income which 
will largely grow, and thus insure permanency in 
respect of provident benefits. As a general rule, 
purely trade benefits will be provided for in the stress 
and strain of circumstances connected with labour, 
from year to year; it is the continuous burden of 
superannuation which has become the anxious question 
in most unions, 

The aggregate expenditure for benefits during the 
50 years of the society’s existence was 5,827,099/. f 
that amount, 2,664,237/. was spent in unemployed 
benefit, 1,156,024/. in sick benefit, 1,153,491/. on super- 
annuation, 75,490/. in accident benefit, 348,643/. in 
funeral benefit, 107,292/. in benevolent grants to dis- 
tressed members, and 319,716/. in assistance to other 
trades. This is indeed a record of which any society 
might well be proud. Tae expenditure represents a 
mitigation of human suffering and the promotion of 
self-respect which it is not possible to over-estimate 
as regards the good effects. Besides which the status 
of the entire trade has been raised by the securing of, 
higher wages, fewer hours of labour, and better con- 
ditions of employment as compared with fifty years 
ago. The standard of living has been raised, and the 
average age at death has been extended to 52 years 
for members, and to 47 years for members’ wives. The 
age of members superannuated last year was quite 
remarkable. The ages recorded show how some of 
the members refrain from coming on the funds until 
compelled to do so. Many of them were from 70 to 
74 years of age, one with a record of 51 years’ member- 
ship behind him, very many between 40 and 50 years 
of membership, now to enjoy their well-earned rest on 
superannuation allowance, 
he causes of death are very various; at the head 
in point of numbers were the following diseases : 
Phthisis, 104 ; pneumonia, 102; bronchitis, 90; syn- 
cope, 73; and heart disease, 68. By natural decay 
and old age 55 died, the average age being 75 years 
and 3 months, In the balance-sheet is to be found 
a grant of 200/.a year to the John Burns’ Labour 
Fund, thus securing to the member for Battersea an 
income from his own society to enable him to give his 
Parliamentary services without anxiety as to the 
means of living. The union now starts on its career 
for the next half-century with a good balance and a 
large membership roll. 





The American Federationist is very severe in its 
criticisms of the American press for the way in which 
the proposals of the National Conference on Arbitra- 
tion has been treated. The object of the conference 
was to promote conciliatory methods in labour dis- 
putes ; and yet some of the newspapers criticised the 
proposals as though they ignored men’s rights. The 
Federationist replies that the object was the recognition 
of those rights by bringing the parties to a dispute to- 





gether, in order to consider the relative rights, and 
mutually recognise them. The demand is industrial 
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peace, ‘‘and it cannot be had except on the basis of 
justice, equal rights, and a fair treatment of the men 
and women who toil and produce the wealth of the 
nation.” The Federationist asserts that labour ‘‘ unions 
preserve individual dignity and freedom.” It states 
that ‘‘ American labour is the cheapest, because the 
most efficient.” The question of legislation for the 
limitation of child labour in the Southern States has 
provoked a good deal of criticism. The proposal was 
to limit the working hours for children to 60 hours 

er week; the manufacturers offered to concede 66 

ours, and make arrangements for attendance at school 
where schools were available. On this subject Mr. 
Gunton, in his magazine, says that the scheme for 66 
hours is 75 years behind England, in her Factory 
Acts. There are complaints that the factory laws 
ave not enforced in oa New Jersey State by the 
factory inspectors. Instances are given in the Phila- 
delphia Inquirer of injuries to children by long hours 
and overwork. (Generally, the work of organisation 
is being carried on throughout the whole of the United 
States, also in Canada, and in some of the South 
American Republics. 


As reported in our columns last week, the House 
of Lords has reversed the decision of the Court of 
Appeal, and restored the judgment of Mr. Justice 
Farwell, in the case of the Taff Vale Railway Com- 

ny v. Amalgamated Society of Railway Servants. 
This places trade unions in an awkward position. 
They are declared not to be corporate bodies, but yet 
they are to be saddled with corporate responsibilities, 
while denied corporate rights. Judges sometimes take 
strange liberties with Acts of Parliament, even to the 
extent of ignoring the obvious intention, on the ground 
that, in their opinion, the phraseology of the Act ex- 
presses —— else. No doubt Acts of Parliament 
are sometimes badly worded. This comes of the 
method of passing Acts. The original Bill might be 
well expressed, quite logical, and consequential, in all 
its parts. But in Committee new clauses are added, 
some old ones may be omitted, or there may be 
‘* amendments” in the sections which do not quite fit 
in. The Bill is no longer of one piece, but patchwork, 
caused by antagonistic amendments, some intended to 
limit, others to extend the scope of the Bill. 

Provision is made in the Trade Union Acts, 1871 
and 1876, for the election of trustees, in whom the 
funds and property are invested. They can sue or be 
sued in certain cases. There is no provision for 
suing the union in its registered name, nor is there 
power tosue. Was it intended that this should be 
the case ? Undoubtedly. The question was thrashed 
out in the years 1866 to 1871, and the Bill of 1871, 
as was the temporary Act of 1869, was drafted on 
those lines. Trade unions were intentionally excluded 
from the operation of the Companies Acts, and Friendly 
Societies Acts, and other Acts, and were intentionally 
denied the rights of corporate bodies. The only time 
when it was proposed to assimilate trade unions to 
friendly societies was in the Friendly Societies Bill of 
1874, in the first draft, but, after a deputation to Sir 
Stafford Northcote, this proposal was withdrawn. The 
matter was not even debated in the House of Commons. 
Privately, the questions were discussed with Mr. 
“Bruce, in 1871, but he and all concerned were averse 
to the exercise of the power now conferred by the 
decision of the House of Lords. The question as to 
whether it is right for trade unions to be exempt from 
control in certain cases is another matter. In the 
case of libel, for instance, no trade union ought to be 
able to escape the penalties, if it conducts a newspaper 
or journal, imposed in other cases. But the law ought 
to be clear. Tt is one of the difficulties of class, or 
sectional, legislation to steer clear of delicate points of 
law, especially when ‘statute law and common law are 
brought to bear. The subject is one that cannot now 
be much longer deferred. The Acts relating to trade 
unions will either have to be revised, or a new Act 
will have to be passed. The position is an anomalous 
one. They must either be made corporate bodies, with 
all rights, duties, and responsibilities, or the decision 
of the House of Lords must be neutralised by legisla- 
tion, 


In the Wolverhampton district, mills and forges 
have been in more regular operation, the weather being 
cooler, and the orders on the books being somewhat 
pressing. Finished iron shows no change in quoted 
rates as far as marked bars are concerned, but makers 
of unmarked iron hold out for higher rates. Mer- 
chants and shippers are reported to be in receipt of 
well-filled lines on the Cape and Australian markets 
for galvanised roofing sheets, hoop and fencing iron. 
There has been an increased demand for steel, espe- 
cially for constructive purposes, but prices have been 
unaltered. The engineering and allied trades are 
mostly well employed. Ironfounders report improve- 
ment. Engineers, machinists, electrical workers in all 
sections, boiler and tank makers, bridge and girder 
constructors, gasholder erectors, and men in the rail- 
way sheds, report trade to be good. Cycle and motor 
makers report trade as quiet. At Coalbrookdale 


employment is said to be slack; at Madeley and 
Walsall good. In the hardware trades employment 
has been good in fourteen industries, some of them 
important ones, including the ironplate trade at Bils- 
ton and Lye. In sixteen, including the chainmakers, 
strikers, and anchorsmiths at Cradley, trade has been 
moderately good. In ten industries, including the 
spike and rivet makers at Blackheath, and block- 
eae makers at Cradley Heath, trade is reported to 
be quiet. An improvement in trade is reported at 
Wednesbury, but employment is slack at Dudley with 
vice and anvil makers, and with wrought-nail makers 
at Halesowen. On the whole, the position is not ia 
the least disappointing, and the prospects generally 
are encouraging. Disputes of a serious character have 
not arisen in any branch of late. 


In the Birmingham district business in the iron 
trade is described as dull. Mills and forges which had 
been stopped by the heat are again in operation with 
cooler weather. But though production had ceased 
for a while, there is no scarcity of raw material. In 
the finished branches there is little change. A brisker 
demand is reported for black sheets and tube iron. 
The steel trade has been in a more buoyant condition. 
The general condition of employment has improved. 
In branches of trade unions with 17,199 members, 425, 
or 2.5 per cent., were returned as unemployed, as com- 

red with 551, or 3.0 per cent. in the previous month. 

he engineers report trade as moderate, but only 
19 members out of 1331 were out of employment. 
So with ironfounders ; out of 348 members only 7 were 
unemployed. Patternmakers, smiths, and strikers also 
report trade as moderate, toolmakers as fair ; with elec- 
trical engineers it is good, with cycle makers it has been 
good, but is now quieter. At Coventry, West Brom- 
wich, and Redditch employment has been good. In the 
brass and copper trades employment generally has 
been fairly good. In the other iron, steel, and metal 
trades employment has been fairly good. Workers 
in the more precious metals have been moderately 
employed. On the whole, the reports are favourable 
and prospects not discouraging. 


The great strike in the steel and iron trades in the 
United States has, it is reported, ended in the accept- 
ance by the labour unions of the principle originally 
offered by the Trust, namely, to make no distinction 
between union and non-union hands, nor to interfere 
in places where the works were carried on wholly by 
union labour. The question of belonging to or not 
belonging to the union is left to the men themselves. 
This arrangement is the right one for all parties. 


In Lancashire the iron trade has been steadier than 
of late, though the business done is still of a hand-to- 
mouth character for the most part. There is less 
underselling in pig iron, and in finished iron there has 
been some hardening in prices. Local makers are, it 
is reported, fairly well supplied with orders for bars. 
In the engineering and allied trades there is little 
change in the situation. The general run of employ- 
ment has been better. Inthe Manchester and Salford 
district out of 24,767 union members, 775, or 3.1 per 
cent., were returned as unemployed, as compared 
with 3.4 per cent. in the previous month. The engi- 
neering trades generally report employment as mode- 
rate. More members of the Engineers’ Union are out 
of work, some sections slack. In the Liverpool and 
Birkenhead districts there is a slight decrease in 
employmentin some branches. In the Oldham district 
trade is fair generally ; with boilermakers good. In 
the Bolton district employment is moderate ; with 
machine fitters better. Inthe Blackburnand Burnley 
districts the engineering trades are fairly well em- 
ployed. Generally, there appears to be a slight im- 
provement, 


The wages of the Cleveland miners were last week 
oy 34 per cent., the reduction to cover three 
months. 








THE CONSTRUCTIVE DEVELOPMENT OF 
THE DURR BOILER IN THE GERMAN 
NAVY.* 

By Von Bvucnnoitz, Naval Constructor, Imperial 

German Navy. 
(Concluded from page 134.) 
THE WarTER CIRCULATION, 

The circulation of the water and the evaporation 
in single tubes have been studied by Professor 
Gutermuth in connection with the tests already 
alluded to, the motion of the steam and water being 
watched through windows and measured in different 
portions of the tubes and of the water chamber. The 
results of these researches are graphically represented 

* Translated and reproduced, by permission of the 
author, from the journal ‘‘Schiffbau,” vol. ii., 1901, 
February 8 and 23, March 8, published by Herr C. E. M. 
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in Fig. 24. The evaporation curves A and B were 
obtained with the tube arrangements illustrated in 
Figs. 25.and 26, and they show at a glance how very 
much better the heat in the furnace gases was utilised 
when baffle-plates forced the gases to ascend in a zigzag 
course than when they simply passed by the tubes in 
vertical currents. The curves C, D, E demonstrate 
that the evaporation proceeds much more briskly in the 
lower rows of tubes than in the higher rows, and that 
it was a step in the right direction to enlarge the dia- 
meters of the two lower rows as regards the water cir- 
culation. Professor Gutermuth comes to the following 
conclusion : 

‘* The results of the tests made with the experi- 
mental Diirr boiler show that, with clean heating 
surfaces free from ashes, a steam generation of 40 kilo- 
grammes per square metre heating surface (8.2 1b. per 
square foot) should well be realisable per hour.” 

In the tests of the Prinz Heinrich boilers, 33 kilo- 
grammes of steam was the maximum value obtained. 
This lower value may be ascribed in the first instance 
to the circumstance that Professor Giitermuth used 
coke as fuel. It is further to be borne in mind that 
the evaporation will not be so lively in the lateral as 
in the central tubes. 

‘* With normal tubes, the water circulation re- 
mains, under all working conditions, sufficiently active 
and regular to obviate any dangerous baring of the 
tube walls of water and any lasting deformation of 
the tubes. No choking of steam was observed in the 
lowest tubes in which the evaporation is most lively, 
even when the steam consumption fluctuated con- 
siderably. It was always observed with a varying 
steam consumption that the upper portions of the tube 
walls were washed by the water which the steam 
carried with it. From the comparative tests to which 
this experimental boiler and a Diirr boiler in regular 
op2ration in the Diirr works were submitted, it may 
be derived that the conclusions drawn from the be- 
haviour of the experimental boiler will be applicable to 
Diirr boilers in general.” 

It should be mentioned that the baffle-plates placed 
upon some of the rows of tubes in the actual boilers, 
which baffle-plates guide the furnace gases in the 
manner indicated in Fig. 26, obliquely to the tube axes, 
were absent in the experimental apparatus. The 
baffle-plates are advantageous in one respect, inas- 
much as they lengthen the contact between the hot 
gases and the tubes. Their disadvantage is that they 
produce dead corners. 


DispositioN OF BoILER ON Boarp, 


Professor Gutermuth has also investigated the 
problem of the influence of the inclination of the tubes 
on the water circulation. The experimental appa- 
ratus was for this purpose lifted at its rear end until 
the slope of the tubes was only 1 millimetre in 150 
millimetres of tubs length. ‘‘ With a regular steam 
consumption, a perfectly uniform water circulation 
could still be maintained, and no trapping of steam 
bubbles was noticed. Even when the steam consump- 
tion was suddenly varied, the disturbances in the 
movements of water and steam proved of little conse- 
quence ; large steam bubbles were temporarily ob- 
served at the rear ends of the lowermost tubes. The 
bulk in circulation did not materially differ from that 
observed with normal tube inclination.” Similar ex- 
periments had been conducted in the Kiel shipbuilding 
yards in 1896. It was then ascertained that no dis- 
turbance resulted. as long as the inclination was not 
reduced to less than 1 deg. below the horizontal ; 
when the tubes were slanting in the opposite sense, 
all water circulation stopped when 1 deg. above the 
horizontal was exceeded. 

Since the rapidity of the water circulation depends 
essentially upon the pressure difference in the front 
and the rear water chamber, the inclination of the 
tubes should, indeed, not much matter, provided that 
the steam bubbles can still escape. The increased 
friction which the steam bubbles undergo when the 
inclination is diminished, should not exercise any ma- 
terial influence within the limits of inclination of 
10 deg. and 1 deg. below the horizontal. The Navy 
must, however, insist that the boilers of a ship con- 
tinue to operate when the damaged boat takes a list of 
15 deg. Since the tubes, apart from the lower rows, 
for which a larger inclination is adopted, slant under 
an angle of 10 deg. only, it is manifest that the tubes 
of a Diirr boiler must not lie athwartshi When 
the tubes are disposed in the fore-and-aft line the 
worst pitching and the greatest changes in the trim 
are not likely to interfere seriously with the water 
circulation. For ona boat of 100 metres length the 
stern would have to project or to be immersed by 
7.5 metres before any Tatachince could arise. 


Furnace Gas Crrcunation. 

In order to effect a uniform distribution of the com- 
bustion gases, and to prevent their sweeping through 
the tube system at too rapid a rate, the tubes of the 
top row had been bent downwards towards the tubes 
next below, and flat firebricks had been placed on the 
lowermost and one of the middle rows of the tubes, for 
certain distances. This was done in the experimental 
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boiler, and tried also on the Victoria Louise ; but it did 
not answer. The furnace divisions were deficient in 
height, and the lower tubes became too hot. On the 
Sachsen, then, the firebricks were applied to the fourth 
row, and not to the lowest ; the bricks extended in un- 
broken series over the front two-thirds of the tube 
length, whilst originally free spaces had been left 
between the different bricks, so as to force the gas to 
traverse the tube system in zigzag paths. The bending 
down of the top row of tubes was adhered to for the 
time. A similar arrangement was adopted on the 
Bayern. (The bricks are marked in Fig. 4 on page 82 
ante.) On the Vineta, this bending down of the 
tubes was abandoned, and the clear space between 
the upper tubes was reduced by means of cover plates, 
The good services rendered by baffle plates also in the 
lower rows of tubes had meanwhile been established 
by other naval investigators. The small firebricks 
were hence replaced by sheet metal plates, 4 milli- 
metres (4 in.) in thickness, applied to the fifth and 
twelfth rows of tubes. The shape of these plates is 
shown in Fig. 27 ; the shaking device, likewise illus- 
trated by that diagram, will be explained later on. 

The firebricks had been heavy, and, being of a 
peculiar shape, they were difficult to obtain when the 
ship was abroad ; their abandonment was hence advan- 
tageous in several respects. Firebricks were, however, 
retained on the Vineta for the extremities of the 
lowermost tube, in order to protect the cones and 
the rear wall from the flames. Further use of fire- 
bricks was again made on the Prinz Heinrich. As 
mentioned, and as shown by Figs. 20 and 21 on page 
132 ante, the tubes were on these boilers disposed 
in a special manner, and firebricks were laid so 
as to create a special combustion chamber between 
the second and third rows of tubes. A high tem- 
perature was aimed at for this chamber, and pre- 
ference, therefore, was given to firebricks. In this 
chamber a thorough mixture of the gases was to take 
place, and sufficient space was provided to allow of a 
complete combustion, with the further object of keep- 
ing the smoke down. 

for experimental purposes, such chambers had been 
formed in two boilers of the Sachsen by removing the 
third, fourth. and fifth rows of tubes. Analyses of the 
furnace gases proved that a more complete combustion 
was realised ; there was no noteworthy diminution of 
the smoke, however. The evaporation tests of the 
Prinz Heinrich boilers, and their gas analyses, also 
pointed to a good combustion. The trials with forced 
draught further gave remarkably littlesmoke. A test 
with natural draught, however, during which only 
75 kilogrammes of coal were burned per square metre 
(15.4 lb. per square foot) of grate area, yielded as 
much smoke as if there was not draught enough to force 
the gases in their zigzag path through the bundles of 
tubes. The utility of the special combustion chamber 
thus appeared at least doubtful. Such chambers add 
to the weight, claim space, and render the cleaning of 
the boiler more difficult. The boilers of the large 
cruiser ‘*B” have therefore been designed without com- 
bustion chambers, and no special firebricks will be 
wanted for guiding the furnace gases. 


Frre-Doors AND AsH-TRAPS, 


As the fire-doors of the early boilers did not meet all 
requirements, and necessitated rather frequent repairs, 
especial regard was paid to their design and construc- 
tion on the Prinz Heinrich, as illustrated in Fig. 28, 
which embodies various improvements that had sug- 
gested themselves. The doors are strong in all parts, 
and the double walls are cooled by a powerful current 
of air which passes upward. The inner protective 
shield is easily exchangeable. A friction grip pawl 
engaging in a VY groove in a wheel fixed on one of the 
axes of the door holds the door in any position ; it 
dispenses with the heavy counterweights elsewhere 
employed, and is an improvement on the ratchet 
wheels which had first been tried. The originator of 
this gearing is machinist Horst, of the Sachsen ; it 
was, in autumn 1899, adopted on all the boilers 
of the Sachsen, and continues to give complete satis- 
faction. 

Mention should also be made of the ash-pit doors of 
the Prinz Heinrich, of which Fig. 29 givesan idea. The 
doors turn about an axis, situated at about one-third 
the height from above, and they are balanced by two 
semi-cylindrical irons riveted to the upper edge. The 
area of the lower portion of the door being larger, the 
pn 5 tends to turn the upper weighted edge out- 
ward ; the pawl marked in the diagram permits of 
fixing the trap in any position. If the boilers should 
be damaged, the steam rushing into the ash-pit would 
automatically close the doors. 


BucKLING OF THE TUBES. 


Some stir was caused during the early days of the 
Diirr boilers, when it was noticed that the lower 
tubes tended to curve upwards, instead of sagging, as 
might have been expected. Figs. 30 and 31 are dia- 
grams of a special apparatus which the Diirr firm de- 
vised for investigating this peculiarity. The apparatus 
consists of a water chamber a, open above, fixed toa 





vertical wall, and holding a boiler tube c of the usual 
dimensions, 83 millimetres internal diameter and walls 
3 millimetres thick (3.27 in. and 0.12 in.) freely swing- 
ing at its far end. The grate and furnace were 
entirely independent of the boiler and tube, lest any 
expansion of their parts should affect the tube. The 
boiler was charged with water. When the fire was 
started, the free tube extremity began to rise; with 
full furnace glow the rise amounted to 10 millimetres ; 
when the tube had cooled, it proved straight again. 
The tube was now lined on its inside with a thickness 
of 2 or 2.5 millimetres (about ;'; in.) of cement, filled 
with water, and kept for two hours at full heat. The 
tube did not suffer noticeably, but the deflection, the 
rise, of the tube end amounted to as much as 44 milli- 
metres (12 in.), and the rise varied with the state of 
the fire. Every time on fresh stoking it decreased 
to 7 millimetres, to rise again to 40 or 44 millimetres, 
finally showed an upward bending of the cold tube 
1.5 millimetres. Experiments with another somewhat 
stouter tute, 5 millimetres in wall thickness, led to 
analogous results. 

Further, to inquire into the matter, the balance 
device of Fig. 31, not applied so far, was put to use. 
It consists of a lever d, pivoted at e, bearing a scale 
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then that free end will, on account of its being fixed, 
undergo a downward pressure which will cause a 
further stretching of the upper half of the tube and a 
compression of the lower. The permanent curving 
upward will, therefore, be more pronounced than when 
the rear extremity of the tube is free to move. 

Other circumstances may contribute to modify the 
curving of the tubes, such as internal stresses in the 
material, one-sided heating in the case of the lateral 
tubes, interference with the free longitudinal expan- 
sion, &c. It is not —_— found on board that tubes 
in proximity to one another are bent in entirely dif- 
ferent ways. We may thus assume that a slight buck- 
ling of the tubes is in accordance with physical laws, 
and does not either indicate defective water circulation, 
or internal clogging, or prevention of the free movement 
of the tube end. 

No importance need, hence, be attached to a slight 
curving of the tubes, especially when it develops at 
the beginning of a new period of working. Ifa par- 
ticular tube becomes noticeably bent during regular 
service, we may think of internal clogging with mud. 
If a tube has so badly curved that contact between 
the inner wall of the tube and the outer wall of the 
internal tube must be feared, a case which is rare 
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pan 7, for the reception of weights at its free end, and 
resting on the tube end. It was ascertained that to 
prevent the free tube end from travelling upward, 
required in the experiment with the cement-lined tube 
just mentioned, at full glow a load of from 37.5 to 
42.5 kilogrammes, roughly 901b. During stoking the 
load needed to keep the tube straight went down to 0. 
After two or three hours of firing the re-cooled tube 
remained curved upward by 2 or 3 millimetres, 

This abstract of the tests demonstrates that during 
firing the tube exposed to the hot flames bends down- 
ward, and this the more, the less the tube-half turned 
towards the fire is cooled by the water. The lower 
half becomes considerably hotter than the upper half, 
and the difference of temperatures leads to a curving 
downward of the tube. After cooling, however, the 
tube displays a curving upward, —— when high 
temperature had been applied, the lower tube half be- 
coming nearly red-hot. This upward curving is ex- 
plained as follows: The lower half of the tube which | 
is exposed to the direct flame cannot, without restric: | 
tion, expand as it would in accordance with its tempe- | 
rature. It has either to stretch the upper cooler half | 
beyond the temperature conditions of that upper half, 
or it will itself be checked in its expansion, and will, | 
at red heat, not be able to expand to the full extent. | 
When during this process the limit of elasticity is ex- | 
ceeded, the lower half must, after cooling, be shorter | 
than the upper, and hence an upward curving must 
result. hen now the free end of the tube is pre- 
vented, by its attachments, from travelling upward, 
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unless with very dirty boilers, that tube will have to 
be taken out and straightened in the screw press which 
is kept on board ship. It has been established on the 
Imperial wharfs at Kiel that this re-bending does 
not materially impair the strength of the tube. 

In order to keep the internal tubes well concentric, 
even when the outer tube begins to curve, the internal 
tubes of the Sachsen are centred by three springs, both 
near the ends of the internal tube, where their use is 
customary, and at half-length. This arrangement has 
proved useful, and will be adopted on the other ships 
of the Navy. 


INSENSITIVENESS OF THE BOILErs. 


The Dir boilers are remarkably little sensitive to 
rapid — and So draught, and cold- 
air blasts, and this must be considered a great point 
in their favour, Mud and grease, when accidentally 
carried into the boiler, generally collect in the water 
chamber or its special mud channel. They may also 
get into the internal tubes, where they will do no 
harm as yee they do not stop the water circulation. 
A tube in which mud and have badly accumu- 
lated will, as a rule, only curve more than the others, 
without ringing a leak in the cone. Tubes will not 
be burne ess for want of water, and when very 
dirty during long periods. 

The want of sensitiveness to a tem deficiency 
of water is illustrated by a case which would most 
probably have had serious consequences on a vessel 
with cylindrical boilers. The water-gauges failed to 
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do their duty. The Diirr boiler tubes had become red- 
hot up to the upper rows, and had curved noticeably ; 
but there was no leakage anywhere. The tubes were 
taken out, pre Boe. and put in again. Within 
twelve days of ten hours the boilers were restored to 
working order. This was accomplished with the aid 
of the outfit of the shipbuilding yards at Kiel, it 
must be stated. On board, the repair might have 
occupied more time, as the hand presses there available 
for straightening the tubes do not work with the speed 
of the hydraulic presses of the yard. 


THE ATTENDANCE OF THE FIREs. 

Owing to the small water capacity of tubulous boilers, 
the quantity of heat stored in them is rather small ; 
and any diminution in the temperature, consequent 
upon putting on fresh coal or keeping the fire doors 
open, indicates itself at once as a fall in the steam 
pressure. It appears, therefore, advieable to keep 
the fires thin, and to stoke more frequently and less 
liberally than is customary with - cylindrical and 
locomotive boilers. When this rule is observed, coal 
is economised, and bad smoking is avoided. The 
attendants of Diirr boilers are consequently instructed 
to keep thin fires of 10 or 12 centimetres (4 in. 
or 5 in.), and to renew the fuel at frequent regular 
intervals; and to look after the different boilers in 
due sequence. The coal charge is fixed at about 8 kilo- 
grammes per square metre (1.6 lb. per square foot) at 
each firing. 





tubes over those baffie-plates, to the detriment of the 
boiler efficiency. It was hence feared that the fuel 
consumption would rise more and more on long voyages 
owing to this clogging up of the tubes with ashes. For- 
tunately, the experience gained on the Sachsen does 
not confirm this apprehension. 

The original instructions by the Diirr Company re- 
commended that the ash crust should be washed off the 
tubes by means of steam jets, introduced through the 
stay-bolts which were bored for this purpose. This 
method proved very troublesome and fatiguing in the 
narrow stokeholes, and occupied much time without 
being efficacious ; for the ashes were rather stirred up 
than removed. Steam injection was therefore given 
up, and the following process was first adopted on 
the Sachsen and on the Vineta, after cutting out the 
respective boilers. 

‘he covers on the rear lattice wall of the boiler are 
removed, the back doors opened one after the other, 
and the ash-traps and trap-doors in the chimney shell 
are closed, whilst the funnel damper is opened. 


pressure of 2 in. of water is then produced in the | 


boiler-room with the aid of the blowers. The shar 

draught thus generated drives all the ashes whic 

have settled in the boiler through the funnel into the 
air. Such a cleaning is done on the Sachsen by a non- 
commissioned officer and five men within half-an-hour; 
the job is thorough, and the stokehole is not badly 
dirtied. The funnel and funnel neck get a good clean- 
ing at the same time. The other boilers in operation 
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system of firebricks. To get the ashes off these bricks, 
trap-doors have been inserted in the rear wall of the 
boiler. This difficulty will no longer arise on the 
cruiser B, for all the baffle-plates can be shaken, and 
firebricks have entirely been done away with. 

The slimy soot which sometimes settles on the lower 
rows of tubes, and which is detrimental to the heat 
transmission, cannot be blown off ; it has to be scraped 
off after extinguishing the firee. 


CHANGE OF WATER AND INTERIOR CLEANING. 


In spite of the exclusive use of distilled water, the 
boiler water will gradually become contaminated with 
oil, sea water, soda, sediments from the protective 
zine plates, &c. After about 300 hours’ eervice, the 
water should be renewed. Blowing off can, however, 
only remove the water contained in the header—about 
a quarter of the whole bulk; the water in the tubes 
will remain there. To remove the conical caps of the 
tube ends, illustrated in Fig. 9 on page 80 ante and 


A | in Fig. 32, was considered inadvisable in the early 


days. it was thus necessary to take down all the 
front covers opposite the tubes, which meant, on the 
Vineta, taking down no fewer than 372 covers in each 
of the eight boilers, draw out the internal tubes, and 
empty the tubes by means of syphons. 

Un the Sachsen it was first tried to effect the 
emptying of the tubes by loosening and pushing back 
the conical plugs. But with the construction of the 
conical ends, then in use, some water and mud would 
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In order to secure a proper observation of these 
rules, and to accustom the stokers to maintain uniform 
thin fires, electric bells have been put up in all the stoke- 
holds, and these are set in motion at regular intervals, 
of about every 2, 2}, 3, or 4 minutes, by the so-called 
stoking clock of the engine-room, Ateach bell signal, 
half the number of fire doors must be attended to, and 
a certain bulk of fuel be put on. The intervals at 
which the fires have to be seen to at various speeds 
have been calculated for each ship; and if the speed 
is afterwards to be increased, the additional fuel 
charge is easily distributed in a uniform manner over 
the several grates by adjusting the stoking clock, which 
will then give its signals at a quicker rate. This 
method of stoking has, once understood, not caused 
any difficulties. The task of the stokers is, of course, 
rendered harder, since their periods of rest are 
shortened. On the other hand, the actual exertion is 
materially lessened, for a thin layer of coal is much 
more easily managed than « locomotive fire, where 
30 or 40 centimetres (12 in. or 16 in.) of coal have to 
be dealt with. 

For the proper operation of the Diirr boilers, this 
method of stoking is, moreover, by no means indis- 
pensable. With suitable regular stoking the fluctua- 
tions on the steam pressure disappear; but that 
applies to all other types of boilers, and there will 
be a saving in the coal bill, and less bother with the 
smoke, as in other cases. 


Tur ExTerton CLEANING OF THE BOILERS. 

A considerable amount of ashes settles on the bafile- 
plates. The deposit may reach a height of 40 centi- 
metres (16 in.) and more even in a few days, and the 
ashes may entirely surround the four or five rows of 











in the same room are not disturbed by the high air 
ie if care be taken to adjust their ash-pit doors. 

he cleaning on the Sachsen was a very tough pieco 
of work, because the ashes cake so firmly on the 
system of baffle firebricks that they must first be 
loosened with rods. On the fourth row of tubes the 
firebricks come up to the water chamber. As the air 
pressure forces the ashes against the rear wall of the 
header under these circumstances, it is necessary 
first to push the firebricks back. 

With the replacement of the firebricks by sheet- 
metal, firat applied on the Vineta, this trouble ceased. 
As Fig. 27 on page 165 shows, the bafile - plates 
have, - the Kiel wharfs, been joined to stiff wire 
ropes, which are taken through the hollow stay-bolts. 
With the help of these ropes the plates are rigorously 
shaken, so that the ashes are loosened and begin to 
fall, to be carried away by the powerful draught. The 


|addition of this device has rendered it possible to 
| effect a rapid and fairly thorough cleaning with the 


simultaneous aid of a good ventilation, without stop- 
ping the steam generation. 

On the Prinz Heinrich, the baffle-plates are agitated 
with the aid of ironrods. The rods, serving the plates 
adjoining the headers, are again taken through the 
hollow stay-bolts, and are joined in front of the header, 
to be out of the way of the doors. 

When these boilers were being built, steam injec- 
tion was still resorted to for cleaning, and the stay- 
bolts were hence bored through. In the boilers for 
the large cruiser ‘‘ B,” only those stay-bolts are being 
made hollow through which the agitator rods will 
have to be passed. 

The Prinz Heinrich is the boat on which a special 
combustion chamber was provided by putting in a 
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always remain in the tube, and there was further 
trouble because a little mud would get between the 
conical faces. ; 

Both the Imperial Navy and the Diirr Works were 
therefore striving to design a tube-closing device 
which would permit of thoroughly emptying and 
scouring the tubes from the rear. After many 
experiments with rows of tubes of the Victoria Louise, 
the Bayern, and the Sachsen, the device illustrated 
in Fig. 33, first applied on the Prinz Heinrich, has 
been selected as the most practical. The tube ends 
taper conically, and are provided with a thread ; on 
this thread is screwed a cap of bronze. The shape of 
the tube extremity allows all the water to flow out. 
An iron collar is screwed permanently on the tube, and 
this collar serves two pu : it forms a — 
for the cap, and a guide for the tube in the rear wal 
of lattice structure. The conical ends have also been 
adopted for the tubes of the superheater, although the 
latter, which lie horizontal, need not be emptied from 
the rear. Fig. 32 is a diagram of one of the super- 
heater tubes of the Prinz Heinrich. 

The caps are made of a nese bronze, supplied 
by the Isabellenhiitte, of Duisburg. The material was 
selected on the basis of careful experiments as possess- 
ing the greatest strength at the high temperature of 
500 deg. Cent. (932 deg. Fahr). Threaded iron caps 
have been employed on the modified tube ends of the 
Sachsen. Their use has, however, not been continued, 
as it was feared that the irons would rust and stick 
with their threads on the conical ends. Later experi- 
ence has justified these fears. 

When the cap is removed, the whole of the water 
contained in the tube flows out in a good stream, and 
the tube is seoured of most of its mud, especially if the 
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water was still warm. If necessary, a further scouring 
by means of water jets can be applied from the rear. 
The drawbacks of this method of cleaning are that the 
boiler-room is fouled by the water and that the re- 
fixing of the caps has to be performed with a certain 
amount of care. The threads of the tubes and caps are 
cut to gauges, so that every nut fits on every tube. 

During the evaporation tests with the boilers of the 
Prinz Heinrich, which have 543 tubes, the water 
was renewed in the manner explained by four men in 
six hours. The old method, which necessitated the 
removal of the covers and the application of syphons, 
would have taken about six days. 

These improvements in the tube ends, which obviate 
the necessity of opening doors, withdrawing the in- 
ternal tubes, and introducing syphons, for the purpose 
of changing the water and scouring the tubes, have 
simplified the care of the boilers to a remarkable 
degree. One or two thorough cleanings, with removal 
of the covers, will now suffice for a year. 

A partial cleaning of the bottom of the water 
chamber and of the lower tubes, and some other 
tubes whichare most liableto become clogged with mud, 
will still be necassary on more frequent occasions. The 
intervals that may elapse between these partial clean- 
ings vary for the various ships, because the oil con- 
sumption, the quality of the feed water, and other 
circumstances come into play. The intervals will 
be shorter on ships under trial, where all parts of 
the machinery have to be liberally lubricated, and 
where the personnel must necessarily be less accustomed 
to the peculiarities of their boilers than they will be 
later, when the ship has been in cervice for several 
years. On the Sachsen, the partial interior clean- 
ing takes place on an average every ten days, and 
a boiler keeps four men busy for about twelve 
hours. 

In a complete interior cleaning, all the conical caps 
are screwed off the tube ends, all the covers and internal 
tubes are withdrawn, the covers and junction faces in 
the header are carefully cleaned, and, if necessary, 
ground with emery paper. The boiler tubes are not 
removed, but scraped inside with spiral wire brushes 
and then scrubbed with cotton soaked in soda. 
Mud deposits near the tube ends can be pushed 
out or removed by scouring. The internal tubes are 
annealed at dark red heat, and then brushed inside 
and rubbed dry outside. The receivers and headers 
are scraped and washed. 

This thorough internal cleaning of all the eight 
boilers, which is applied once or twice every year, 
takes on the Sachsen, with eight non-commissioned 
officers and forty trained stokers, about 77 hours. 

The accelerated removal of the covers of the 
headers, of which the recent types of boilers admit, 
will quicken the work of these partial and thorough 
cleanings. In the old types of Diirr boilers, the covers 
could be taken out only through the openings pro- 
vided in front of the lateral and, partly also, in front 
of the lower tubes, and they had to be shifted with 
difficulty within the water chamber from hole to hole. 
On the Prinz Heinrich such holes are placed also in 
front of the upper rows of tubes, and on the large new 
cruiser B further in front of two vertical rows of tubes. 
These large openings in the front wall of the water 
chambers are shown dotted on the diagrams. The 
covers of ordinary size can pass through them, whilst 
the larger covers can be removed through some oval 
holes. 

In this way the removal of the covers has been con- 
siderably facilitated. To take out one cover would, 
on the Sachsen, in the worst case, necessitate the 
removal of eighteen other covers. On the cruiser B, 
the operation may, under the most unfavourable con- 
ditions, have to be extended to nine other covers. 


NECESSITY AND EXECUTION oF REPAIRS. 


The receivers and the welded headers will, it 
may be expected, hardly develop leaks calling for 
repairs in the course of a good many years. The 
influence of the bilge water, which often damages 
other types of boilers, does not demand attention, as 
the Diicr boilers stand high. Erosions in the interior 
of the water chambers and in the tubes will, on 
the other hand, not be altogether avoidable; that 
— to other boilers as well. The brisk circulation 
of the water, and the entire absence of copper, mate- 
rially lessen trouble from this source, however. The 
receivers and water chambers are everywhere acces- 
sible, and with careful attendance and timely clean- 
ing, any incipient pitting can be stopped by filling 
the corroded portions with — cement. The 
Spreading of pittings in the tubes cannot be prevented 
in this way. But careful examination of the boilers 
will reveal their presence, and their extent and depth 
can be determined by the aid of measuring instru- 
ments and test holes with a fair degree of reliability. 
Panctures proceeding from outside are not to be feared 
in galvanised tubes, so far as experience goes. 

Particular attention has, however, to be paid to the 
badly accessible portion of the headers below the lowest 


these portions are difficult to drain perfectly when the 
boilers are emptied. 

The superheater tubes are rather liable to internal 
pitting, as access to them, for the purpose of exami- 
nation and preservation, cannot be gained without 
considerable trouble. With the horizontal dis- 
position of the superheater tubes of the early Diirr 
boilers, and their defective arrangements for draining, 
some water may remain in the tubes when the boilers 
are opened up and are to be kept dry. When kept 
under water, on the other side, it is difficult to fill the 
tubes completely with water, and to expel all air, be- 
cause the water can only euter into the superheater 
tubes through aslot situated at the level of the highest 
portion of the receiver. In order to facilitate both the 
emptying and the refilling of the superheater tubes, 
and to — improved means of escape for the air, 
special devices have been projected for the new boilers ; 
and it is also intended, contrary to the original plan, 
to give these tubes on the cruiser B an inclination 
upwards, 

As regards the covers and the tube cones, which 
proved somewhat liable to leakage in the experimental 
boiler and on the Baden, no trouble has been ex- 
perienced ia the later boilers. It nced hence not be 
feared that the conical faces of the water chambers 
will bo destroyed by a continued incurable leakage in 
such a junction. When the joint has become very 
rough, the faces can be reshaped with tools which are 
available on board. Nor is any wear and failure likely 
to occur at the junction between the tubes and the 
diaphragm of the water chamber, particulariy because 
the tubes are not taken out except on rare occasions. 
Tube cones which have turned out too small can be 
expanded on board between rolls in a ring. 

he internal tubes are made of folded strips. At 
the commencement they had to be renewed very 
frequently. They were then strengthened, the front 
portion receiving a wall thickness of 1.5 millimetres, 
the rear of 0.75 millimetre ; and as there is now little 
necessity for opening the boilers, it may be presumed 
that the new styles of tubes will last several yeare. 
A few punctures in the internal tubes would not 
render them useles3. 

The covers called for frequent renewals in the early 
years. In many cases the covers had been over- 
tightened so that the threaded pins broke during fixing 
or removal, or the cones had been forced so deep into 
the openings that the covers would not fit tirmly 
after having been replaced a few times, and that the 
safety collars pressed against the header walls. 
Hundreds of covers had to be condemned as waste for 
these reasons. The men have meanwhile learned 
to tighten the nuts of the covers gently, after pre- 
viously rubbing them with cock grease, with the aid 
of a short wrench, and to tap skewed covers from which 
steam escapes, all round with the wrench so as to get 
them into proper position. The number of cover re- 
placements has very considerably decreased accord- 
ingly. The covers of the most recent boilers are made 
by the Diirr Company of a very tough iron, with a 
strength of from 36 to 42 kilogrammes per square milli- 
metre, and an elongation of 25 per cent. Another 
improvement is that the conical faces have been 
lengthened ; the covers can now penetrate further 
into the holes before they strike their seats. 

When a pin breaks, a spare pin can be screwed into 
the bored and threaded cover and riveted in it. Cones 
which pass too far into the header wall can be ex- 
panded on board. 

On each opening up of a boiler, a certain number of 
the packing rings and hooks which hold the internal 
tubes (see Fig. 3, page 81 ante) are spoiled. These 

rts can be renewed from the spare stock, and also 
2 made on board, should the necessity arise. 

Whether or not the conical caps closing the tube 
ends will call for frequent renewals remains to be seen. 
Nor is it known how long the boiler tubes will last. 
A tube can, anyhow, be replaced on board without 
difficulty. 

The boiler casing, the rougher fittings, and the rear 
walls are, on board the Prinz Heinrich, sufficiently 
strong ; there will be little need for their repair. 

These various considerations point to the conclusion 
that the Diirr boilers will presumably run for many a 
year before serious repairs will prove necessary, and 
that it will be easy to effect almost all the repairs 
which we may apprehend on board. 


SUMMARY OF THE ADVANTAGES AND DISADVANTAGES 
OF THE Diizr BorLers. 


In conclusion, the advantages and disadvantages 
offered by the Diirr boilers, and touched upon in these 
articles, may briefly be tabulated. 

As disadvantages must be considered : 


1. The sensitiveness of the boilers to sea water, and 
the resulting necessity of exercising great care in the 
attendance of the spare feed pumps and in the super- 
vision of the condensers. 

2. The necessity of plazing the boilers in the fore- 
and-aft line. 





row of tubes. he water does not circulate there, the 
material is weskened by the weld:ng operations, and 





3. The comparatively onerous operations which the 


—_ interior cleaning and the change of water in- 
volve, 

4. The multitude of parts, the consequent great 
variety of the many small repairs and cleaning opera- 
tions, and the large number of spare parts and special 
tools required. 

5. The necessity of a skilful and specially trained 
personnel to see to the cleaning. 

As advantages are to be regarded : 

1, That the boilers are insensitive to the rapid 
raising of steam, quick cooling, and strongly forced 
draughts. 

2. ‘The accessibility of all portions for examination, 
cleaning, and repairing. 

3. The possibility of effecting all repairs with means 
available on board. 

4. The possibility to feed, in cases of emergency 
with well water. 

5. The good circulation of the water in all parts 
and under all working conditions. 

6. The high evaporative capacity of the boilers, 
which permits of burning 180 kilogrammes and more 
of coal per square metre of grate area (37 lb. per 
square foot). 

7. The presumably long life of the boilers. 

There are thus, on the one side, weighty const ruc- 
tive advantages, and, on the other, drawbacks which 
concern almost exclusively the attendance and cleaning 
of the boilers, and will mainly be felt by the personnel 
on board. 

The increased share of duties which falls upon the 
stokers is, indeed, a serious disadvantage for the Navy. 
It is to be hoped, however, that greater familiarity 
with the properties of the Diirr boilers will simplify 
the working and the cleaniog, and that the common 
efforts of the Imperia! Navy Department, the Imperial 
Wharfs, the commanders, and the Diirr Company, 
ee result in further improvements of the Diirr 

oilers. 





A 100,000 Horsz-Powgr CENTRAL STATION IN FRANCE 
—A group of engineers of Lyons and the neighbouring 
towns is contemplating the putting down of a hydro- 
electric plant at Bellegarde-on-the-Rhone capable of 
supplying 100,000 horse-power at low water. Part of 
this power would be transmitted to pba through aerial 
cables; a branch would also ma, the industrial region 
of Belley, Aoste, La Tour-du-Pin, and Bourgoin, with 
cheap electric power from the main station in question, 





Propos—eD CANAL BETWEEN LAKE BALATON AND THE 
Danvuse.—According to Hungarian papers, it is proposed 
to connect Lake Balaton with the Danube by means of 
a canal, which would have to fulfil the treble duty of 
navigation, drainage, and irrigation. The length of the 
lake is 80 kilometres (48 English miles), and its circum- 
ference is said to be 240 kilometres (145 miles). The sur- 
face of the water in the lake is about 110 metres (370 ft.) 
above the Adriatic Sea, and the river at the proposed 
point of junction is 92 metres (307 ft.) above the same 
sea level, so that there will be a fall from lake to river 
of about 18 metres (60 ft.). The length of the New Canal 
will be about 80 kilometres (48 miles). 





INSULATING EvriciENcy or ELECTRICIANS’ GLOVES.— 
The Central Electric Laboratory of Paris has recently 
carried oub a series of experiments bearing on the degree 
of insulation of electricians’ gloves. The tests were 
made both with low-pressure and at high-pressure. 
Without enteriug into the details of the experiments, it 
may be mentioned that the practical conclusion arrived 
at is that insulating gloves cannot be considered to 
afford efficient protection against the dangers surrounding 
high-tension currents; it would even referable to 
proscribe their use altogether rather than rely upon their 
efficiency in the contact with dangerous connections. It 
is prudent only to consider them usefal for working those 
parts —— insulated from the lines, such, for instance, 
as non-metallic handles of switches. One glove which 
withstood a potential difference of 12,200 volts got 
pierced in one minnte; another kind was pierced after 
—_ minutes with a potential difference of 1000 volts 
only. 





HicuH-TENnsion TRANSYORMER; RocHErorT SysTEM.— 
This transformer is remarkable for a large efficiency and 
low expenditure in energy; it is both of strong and 
simple manufacture. One of its main features lies in the 
insulating material, which is a kind of syrupy substance, 
of high insulating efficiency, so much so that the inductor 
and armature circuits can be brought quite near each other. 
The machine can thus give sparks 19 in. in length, the 
consumption of energy varying between 60 and 70 watts 
at 12 volts, equal to 5 to 6 amperes. Ata given primary 
intensity the spark is of constant wattage, and a long 
spark can be obtained for a determined number of watts, 
thus showing that the coil is able to withstand very high 
tensions. In the less recent types of coils, this was 

ible ouly when the two circuits were placed at a 
istance from each other, the consequence being an im- 
portant loss in energy. With the Rochefort transformer 
the spark is stouter, more powerful, and produces a 
sharper deflagration. When the tension is made to vary, 
the effects of the machine are different, and it can without 
danger reach a high working temperature. It is com- 
pleted by a condenser, the number of sheets of which 
can be made to vary in service. There is a rotary 
make-and-break, which consists of a small electric motor 





with a rheostat for altering the speed. 
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NAVAL CONSTRUCTION WORKS, BARROW -IN-FURNESS. 
(For Description, see opposite Page.) 


Fig. 1. Shipyard. 
‘Marine and Ordnance Works. 
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—Plate, Angle, and Beam Tool Shops tn Shipyard. 


Fig.2 
Arrangement of Electric Power Station and Circuits. Fig.3 


—Arrangement of Machine Tools in Platers’ Shed, Shipyard. 
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Index for Figs. 2, 3, and 4. 


Power Hammer. 
Beam Bender. 
Countersinkes. 
Radial Drill. 
Channel Cutter. 
Hydraulic Flanger. 
Grindstones. 
Hydraulic Crane. 
Circular Saw. 
Band Saw. 

Keel Plate Bender. 
Bolt Screwer. 

Plate Scarfing Machine: 
Beam Punch. 
Horizontal Drill 
Punch and Shears. 
. Planing Machine. 

. Angle Cutter. 
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. Nut Tapper. 
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Dotted line with atrow heads indicates the direction of Plate or Beam ps-cing 
through the machines. 
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THE ARRANGEMENT AND EQUIPMENT 
OF SHIPBUILDING WORKS.* 
By Mr. James Dunn, of London. 

Rapivity of production and economy in construction 
are the.two great desiderata of modern shipbuilding. 
Competition is sufficient explanation of the latter require- 
ment ; while a shipowner, although he may take months 
in which to make up his mind to place an order, accom- 
panies his valued communication with commands as to 
delivery, and, like Kipling’s Midshipman, the shipbuilder 
** must do what he is told—not immediately, but sooner, 
much sooner.” But even a cursory examination into the 
economics of manufactures convinces one that rapid con- 
struction of itself means economical work, for that which 
insures the one promotes the other. Modern mechanical 
appliances, which facilitate and economise work, tend also 
to reliability in the result; for apart from the influence 
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some. Many may thus consider that the ideal establish- 
ment is a oe yard whose berths are all, or panety 
all, graving docks, permitting the vessels to be comple 
with the help of gantry or cantilever cranes travelling on 
the dock walls, the necessary workshops being in juxta- 
position, soas to minimise the distance through which 
material has to be traversed. A graving dock, however, 
involves a capital expenditure of quite 100,000/., and the 
interest and depreciation would thus become a heavy 
charge which might exceed the resultant saving. More- 
over, it is not rag ible to have even a limited 
number of berths fi with ships of great labour value, 
so that a compromise must be made, and a fitting-out basin 
as well as a building slip becomes necessary. 

General Principles Dominating the Plan of Shipbuilding 
Works (Fig. 1 opposite).—The nature of the site available 








influences the arrangement of the works, but the general 
principle dominating the plan is that the various vr 


Fig.5 Plate Straightening Rolls 


6 ? 


— 


3 4 


$ 


—_ 


8 

















($29 ©, 





Hydraulic Benders and F langers. 
Fig 7 
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years, there has been no need to depart from the general 
scheme, which will be recognised on all hands as admir- 
able, even in the light of present-day experience. In the 
shipbuilding yard (the section of the works to the north 
of the Ferry Road) the main buildings form a quadrangle, 
the space within which serves admirably for ing the 
plates, &c. The oon of shops close to the building 
slips are occupied by the scrieve angle and plate 
furnaces, bending blocks, and angle, and plate 
working machine tools, and these are so that 
the steel structural material passes from the quadrangle 
through the respective departments in a clearly-defined 
direction, handling being reduced to a minimum. The 
wi de ent is confined to the eastern side of the 
quad: e, the timber being through the saw 
mill to the ‘‘ ” or to the shops, while the joiners’, 
carpenters’, boat-builders’, and block and kers’ 
departments (embraced in the one building) have direct 
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upon the worker of the precision of machine tools, with 
their gauges, there is in the end a higher remuneration 
for a given job, since less time is taken, and thus there is 
less temptation to ‘‘scamp” work. This latter is more 
prevalent where the process is purely manual and of long 
duration. 

In the arrangement and equipment of shipbuilding 
works, primary consideration must therefore be given to 
rapidity in construction, consistent always with a due 
appreciation of the ibilities of earning profit on the 
capital involved ; this latter is of importance, ause 
ideals are usually expensive. For instance, no one will 
gainsay the great economic advantage of practically com- 
pleting a ship within a graving dock, because all heavy 
parts of the structure may be moved by portable cranes 
to their exact position within the ship; whereas with a 
ship in a fitting-out basin and a fixed crane, the ship 
must be moved—a process which, in the case of a ship of 
10,000 or 11,000 tons displacement, is costly and trouble- 
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ments must be arranged in relation to the ship at radii in- 
creasing in direct proportion to the lessening importance 
or volume of the work turned out by the respective sho 
for the ship when on the building slip, or when at the 
fitting-out basin. Thus, the platers, angle-iron and beam 
workers, must necessarily occupy the closest position to 
the ship; beyond them would come the joiners and wood- 
workers generally, while in the third zone there would be 
the light-iron and copper constructors, with various other 
departments, as, for instance, upholstering, decorating, &c. 
It is desirable, too, that the engineers and boilermakers 
should not be far removed, for as much as ible of the 
machinery weights should be put on ate oye # before 
it is launched. A new set of conditions arises when the 
ship is at the fitting-out basin; then the minimum of 
steel structural work remains to be done, while the cabin 
fitting, decoration, and engineering work predominate. 
Fig. 1 is a plan of the Naval Construction Works of 
Messrs. Vickers, Sons, and Maxim, at Barrow-in-Furness, 
first laid out by the late Mr. Robert Duncan, of Port 
Glasgow, upon such a well-defined and liberal plan that, 
notwithstanding great expansion during the past three 








communication with the building slips. in, the gal- 
vanising, plumbers’, smiths’, and engine-fitters’ shops, 
to the west of the quadrangle, are all arranged as near to 
the building slips as the steelworkers’ d 
admit. For new building berths there is available ground 
to the north-west, and as a separate entrance for material 
coming by railway has been arranged, along with stack- 
yard and cantilever travelling crane for distributing the 
steel, it will only be necessary to add steelworkers’ ma- 
chine sheds to the west, still retaining the furnaces and 
bending blocks in the central position. 

The site available, tidal influences, and the harbour plan 
largely influenced the a of the engine 
works and the ss , but the result attained 
is distinctly satisfactory. The engineering department, 


with the shipbuilding yard, ther form an oblong on 
lan, the fitting-out basin being at the one end the 
Puilding slips at the other. As the maximum of steel 


structural work is done before the ship is launched, the 
peer of time lost in —— ae oe ae —s 
material, is very small in this im lepartmen 

This is assisted also by the various p mateo engaged 
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in the ultimate completion of the ship having workshops 
close to the fitting-out basin, and also by having on board 
the ps f many portable machine tools, so that the move- 
ment of men and material between the shipyard and the 
fitting-oub basin is comparatively small. Indeed, careful 
calculation has shown that the loss involved in this way 
at the Barrow Works is probably only about one-sixteent! 
of 1 par cent. ; in an establishment where the ships are 
fitted out ab a distance of about half a mile from the 
works, the loss for transit has proved in one actual case 
to be 4.6 per cent. on the work done at the fitting-out 
basin. This practice of completing the vessel away from 
the shipbuilding base is 1 common practice both on the 
Clyde and on the Tyne. 

The Electric Driving of Machine Tools (Fig. 2).—Turn- 


A 


| angle-bevelling machine, a chain belt covered by a gear 
case is used, 


is 

As to the speed of the motors, all above 5 horse-power 
run at 600 revolutions per minute, the interposition of 
joe pulleys enabling the speed of the various machine 
tools to 


countersinking, joiners’ saws, &c., are run at 850 revolu- 


14 horse-power motors make 1100 revolutions per minute, 
| while several 1 horse-power motors, used for grinding, 
for saws and for several portable tools, make 1300 revolu- 
| tions per minute. 
The Arrangement of Machine Tools in the Platers’ Shed 


Fig.9. 


Plate Scarfing Machine, 
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Fig. 10. 
End view 
of above Machine.. 








be reduced to the required rate of rotation. | 
h | Motors of 3 horse power, which are used for drilling, 


| tions. The 2 horse-power motors, of which there are | 
| three or four, run at 1200 revolutions per minute, two | 


a 45 horse-power motor with a reversing switch. Figs. 6, 


| 7, and 8 show an hydraulic bender and flanger fitted with 
cylinders of sufficient 


wer to bend—when cold—plates 
in. thick and of any h up to 32 ft.’ The tool shown 
a a Se ine for tapering ship- 
plates at the edges so that they may overlap, to obviate 
the fitting of tapered liners, mgt 4 riveting and the 
caulking of same. The en of the cutting-tool will 
be easily followed by a reference to Fig. 10 
An pe machine is shown by Fig. 11 for cutting 
channels and angles; it is operated.on the principle 
of the hydraulic press. There is ‘also one or two other 
hydraulic machines, notably one for punching man- 
holes. The hydraulic power for all tools in the yards is 
developed in a separate power plant working up to a pres- 
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ing now to the arrangement and driving of tools, a plan 
of the plate, angle, and beam tool shops is given (Fig. 2 
which shows also the position of the electric power station 
and circuits. Importance, from the economical point of 
view, must be attached to the electric driving of machine 


tools, and at the Naval Construction Works the installa- | sh 


tion is very complete. The power station consists of five 
generating sets, the total horse-power being 1250, and 
the electrical capacity 750 kilowatts, but in the engineer- 
ing and gun-mounting department the power plant is of 
2500 horse-power and 1500 kilowatts capacity, and elec- 
trical connection is established between the two deparb- 
ments. These stations are utilised both for power and 
lighting purposes, the —— of the direct current bein 
210 with 3570 amperes in the shipyard department an 
7150 amperes in the engineering works. As to the 
economy of the electrical system, the coal consumption 
over a given period of average working conditions is 
only one-third what it was for steam driving ; but the 
interest and depreciation of the electrical equipment 
must be taken into consideration. This, however, is not 
likely to equal the coal economy, while there is the addi- 
tional advantage of direct control over the motors. __ 
As the power necessary for the various types of machine 
tools was most carefully investigated when the system 
was introduced, it may bs useful to the Members of the 
Institution to have a list of the machinery in the ship- 
building yard, with a note of the power of the electric 
motors installed for each tool, and this will be found 
at Appendix I. Where the tools are conveniently 
situated for driving from shafting—as a rule where belt 
drive was formerly adopted—the shaft has been retained, 
and a large electric motor conveniently placed for running 
it. This secures any advantage from stored-up power in 
the pulleys to assist in starting drills and cutting tools 
generally, while at the same time a less power of motor 
1s possible, since all the mac:ines are not likely to be 
simultaneously doing their maximum duty. In the 
machine shed, however, the majority of the tools have 


independent motors, the largest being 45 horse-power, | 


— ae tena rolls 30 ft. long, to take in 
armour deck-plates, while there are several cases of from 
30 to 20 horse-power motors. 

Many of the motors drive their machine tool by belt- 
ing, with belt-striking gear for :eversing. Some of the 
punching and shearing machines, however, are driven by 
spur gearing, the pinion on the motor spindle being of 
soft material, to deaden the shock and reduce the vibra- 
tion. In such cases the motor is itself reversi Ina 
few instances, for large mangle rolls, angle shears and 


) | indicated on the plan of 
| shops (Fig. 2, page 168). It will be seen that beams are 
| worked on separate slabs and machined to the west of 


| (Fige. 2 to 4).—The cape get nr of the tools generally is 


e plate, angle, and beam too 


the furnaces, angles to the south, and plates in the main 


op. 
Figs. 3 and 4 show more fully a typical arrange- 
ment of machine tools in the platers’ shed, and dotted 
lines and arrow heads indicate the direction of the plate 
or beam through the machines. The plate, it will be 
| seen, enters from the quadrangle at A (Fig. 3), and passes 
_ to one or other of three large punching machines P, where 
it is also sheared, going next to a —— planer P!, to 
the counter-sinking machine C, and finally through the 
| rolls R to the railway having direct communication with 
| the building slips. The direction of the beam is also 
| defined through the angle-cutter Q, beam-punch P, and 
| bender B. A similar diagram (Fig. 4) shows in another 
| group of tools the same wide area around the tools to 
| ensure that the work at one machine may not interfere 
| with oul g eugene at another, while heavy plates can be 
transfe: by cranes successively from one machine to 
another, being delivered ultimately close to the ship. Ib 
| is of great importance to have cranes of wide radii and 
| other plate-shifting facilities. Ib is just possible that in 
| this department an improvement could be effected in the 
| handling of plates by the adoption of the system in use 


| for a similar purpose in some of the rolling mills of the | 
posts are placed at occasional | 


| United States. Small 


| intervals in the rolling-mill shop floor, having castors or 


| rollers at the top arranged to swivel in every direction : | 


| the system has been aptly described as corresponding to 
| tables inverted, so that the castors on the legs are 
tT With such an arrangement of uprights the 
plate could easily be run from one machine to the other, 
| or from end to end of the platers’ shop by the gang of 
|men working it through its successive operations. The 
level at which the plate is fed into the several machines 
| would require to be exactly the same in all cases. 
Some Large Machine Tools (Figs. 5 to 11).—It is scarcely 
| necessary to say that at the Naval Construction Works 
‘every conceivable type of ship is built, and Messrs. 
| Vickers, Sons, and Maxim have therefore installed very 
| powerful toole. Drawings are given of some of the heavier 


| tools, principally to show their scantlings. Fig. 5 illus- 


trates a seb of mangle rolls to take plates up to 6 ft. wide. 
There are at the works also rolls for straightening and 
shaping plates 30 ft. long, the large top roller being ele- 
vated and by an electric motor at each end, 
while the driving and reversing of the machine is done by 


sure of 1600 Ib. to the square inch. In Appondix I. 


1 | a complete list of the principal tools within the ship- 


building yard is given, and no further reference is here 


necessary. 
(To be continued.) 








NaputHa Propvucrion at Baku.—During the year 1900 
the 18 largest establishments at Baku produced a total 
of 600,623,000 poods against 525,031,000 poods during the 
previous year. Of the former quantity 86,240,000 poods 
came from the firm of Nobel Brothers. These statistics 
= not comprise a number of smaller firms in the 

istricts. 


French ASSOCIATION OF ELEcrRicaAL ENGINEERS.— 
This Association has lately decided that every year a 
portion of the funds in hand shall be set apart towards 
subsidising the scientific researches carried out by any of 
the members. Those members who wish to investigate 
technical questions, and who are desirous of availing 
themselves of the facility afforded by the clause, place 
their request before the Committee ; the latter in their 
turn ask each member’s opinion as to the advisability of 
the investigation. The Association is kept duly informed 
of the progress mads in the researches and experiments. 





Coat In Cavcasus.—In the South-Western part of 
Caucasus, in the neighbourhood of the small town of 
| Otschemtschiry, there are reported to be hundreds of 
| square versts of land which have not yet been thoroughly 
| examined, but which, it is assured, contain milliards of 
poods of coal. There are sup to be rich deposits close 
to the above town and along the rivers of Galisga, Kodora, 
and Ingura. The coal in question is well suited for 
coking, and yields some 75 per cent. coke. Ibis proposed 
to make some trials with rational coking on a large scale, 
and it will then be demonstrated what P gives nga there 
are of exporting the coke to Russia, and how usefal it 
will be for the local demand. The metallurgical industry 
|of Transcaucasia is badly in need of cheaper fuel. The 
coal deposits are rather at an out-of-the-way place, more 

especially as far as the iron ore deposits in the Govern- 

| ment of Ielissawetpodj and the copper ore deposits at 
Sangesur are concerned. The position of the coal deposits 
is somewhat more favourable, as far as shipment 
vid the Black Sea, and should the deposits really prove 
of the value which is confidently anticipa' they should 
prove most useful for development of the industries 
on the borders of the Black Sea. 
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**ENGINEERING” ILLUSTRATED PATENT 
RECOR 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated yrom abroad, the Names, 
é&e., of the Communicators are viven in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement oa) the pt 0) @ p 
Svecification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing i: given. 

Any person may, at any time within two months from the date of 
the advertisement of the accevtance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


23,319. A. Eade, Buxted, Sussex. Turnip Thinning 
Machine. (3 Figs.) D-zcember 20, 1¥00.—In order to provide a 
machine for thinning turnips, swedes, and mangolds more efficiently 
than heretofore, this macnine, which is desigaed to run parallel 
with the rows to be thinned, comprises a carriage preferably 
mounted upon three wheel-, one of which serves as a driving 
wheel, whilst the other two are adjustable relatively with the 
frame, upon which is a crankshaft extending in the longitudinal 
direction of the implement and connected, by means of gearing, 
with a gear wheel on the driving wheel, so that, as the implement 
is caused to travel, motion is imparted to the said crankshaft. 
Mounted upon the crank is a bar the lower end of which is pro- 
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vided with a hoe, whilst the upper end is connected by a link with 
a stand or support in such manner that as the crank rotates the 
hoe will be caused to rive and fall and also to move laterally. 
With this arrangement, when the position of the hoe relatively 
with the ground is Properly adjusted and the impleme: t is caused 
to travel, the hoe is caused to move across the row of turnips or 
the like with an action very similar to that of a hand hoe. In 
practice the hoe is placed at an angle to the line of travel so that 
it will cut not only during the lateral movement produced by the 
crank, but during the forward movement of the implement. It is 
stated that the carriage, the gearing, and the stand or suppors 
must all be ‘‘suitable.” (Accepted June 26, 1901.) 


14369. R. Haddan, London, (Buxbaum Company, 
Wurzburg, Germany.) Reaping Machines. (4 Figs.) 
August 10, 1900.—In this mowing and reaping machine, in 
order that many difficulties attendant upon the single knife 


construction may be avoided, and that the knives may be set |. 
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lower, may not bluot so readily, and may be more easily 
sharpened, and that the power consumed may be Jess, and the 
general construction of the machine light; lower and upper 
knives are provided, the latter being arranged directly against 
the crossbar and extending considerably beyond the “fingers” 
at both sides. (Accepted June 26, 1901.) 


11,154 J. Grace, St. Helens, Lancs. Potato 
Diggers, [4 Figs.) June 20, 1900.—Tne object of this inven- 








tion is to prevent the burying or covering up of some of the 


potatoes with soil, as is sometimes the case when using potato- . 








digging machines as at present constructed. A screen, or grating, 
attached to the back of the shoe or sock, is disposed directly 
under the revolving forks of the digger, and is so formed that 
when the machine is in motion, the potatoes are carried on to the 
surface of the next drill, thua preventing any potatoes from being 
buried or covered by soil in the furrow. Aside screen which is 
adjustable and can be placed in any required position to suit the 
differing natures of various soils can be used, and its object is to 
hold the soil of the drill so that all the potatoes are carried over 
the beforementioned screen, thus preventing potatoes from slip- 
ping down without passing over the shoe on to the bottom screen. 

ne side screen is provided with a spring in order to prevent 
damage to the potatoes and clogging of soil to the screen. (4c- 
cepted June 12, 1901.) 


ELECTRICAL APPARATUS. 


10,703. V. Thomas, Paris. Incandescence Fila- 
ments. June 12, 1900.—Io the manufacture of filaments for 
electric incande‘cence lamps and in order to increase the illumi- 
nating power without sacrificing strength or durability a metallic 
oxide is used in intimate mixture with the graphite or carbon. 
The filament is made from co!lodion containing in solution a salt 
of a metal, and, for example, such collodion may be made by 
dissolving nitrocellulose (15 parte) in glacial acetic acid (85 parts), 
with the addition of an aq solution of aluminium acetate or 
nitrate. The collodion containiog the solution of the metallic 
salt is ‘‘spun” by extrusion under mercurial or other pressure 
through a minute die or orifice, being received in distilled water 
and afterwards immersed in a bath of pure hydro-sulphide of 
ammonium for 48 hours, in order to eliminate the acid without 
precipitating the metal, but leaving an oxide thereof. The 
filaments thus produced are carbon'sed in the usual way. Good 
results, it is s‘ated, have been obtained by the use of mixtures 
within the following proportions, the first of which gives the best 
results as regards iliuminating power : Collodion, from 99.8 to 95 
parts ; aluminium acetate (or nitrate), from 0.2 to 5 parts. (Ac- 
cepted June 12, 1901.) 


_5387. G. Marconi, London. Wireless Telegraphy. 
(2 Fig-.] March 21, 1900.—For tuned circuits two vertical con- 
ductors are used in place of one, and they are preferably concen- 
tric. An inductance coil is used for tuning, and one vertical 











be) 


conductor of each pair—the central one when they are concentric 
—is connected to earth. In one apparatus concentric cylinders, 
respectively 1 ft. 6 in. and 3 ft. in diameter, and both being 20 ft. 
high, were used. (Accepted June 26, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,540. J. P. Lajoie, Paris. Compressed Gas 
Motors. [4 Figs.) August 14, 1990.—In compressed gas motors 
comprising two double-acting cylinders which, by means of 
pistons drive a shaft with two cranks arranged at an angle of 
120 deg. to 125 deg.; the admission valves and exhaust valves of 
the motor are actuated by cams keyed on distribution spindles in 
such manner that the admission of compressed gas is effected only 
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during part of the driving stroke of the piston, with the object 
that at the end of the expansion the pressure of the gas should 
be less than that of the atmosphere, in consequence of which the 
latter will enter the cylinder at the beginning of the exhaust 
period, and, mixing with the gas, which may be carbonic acid, 
prevent congelation. The mixture thus formed is then expelled 
from the cylinder. (Accepted June 26, 1901.) 


E. Snowden, Hull, Yorks. Tar Stills. 


10,332. 1 
[2 Figs.) May 18, 1901.—Tar and other stills for gas works and 











other factories, and in which the still bottom is in ey subjected 
to a burning degree of heat, are, accoriing to this inventicn, 





made with flanged bottoms preferably of the kind shown in the 
drawing in ler that burnt-out parte may be readily replaced 
without lifting the still or removing more than a small part of the 
brick setting. Stills of the kind shown are, it is stated, more easily 
cleaned out than the ordinary kind. (Accepted June 26, 1901). 


London. (Société Lumiére Boule, 
Pressure. [1 Fig.) April 29, 1901.— 
This apparatus is for the purpose of allowing the pump used ia a 
gas ‘intensified incandescence lighting” plant to be worked con- 
tinuously at its maximum load, whether number of lights in 
use ‘be the full number or less. Should the pressure of gas in the 
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container become too great, a pressure valve allows it to pass 
back to the pump intake, the energy t in compressing it being 
in part lost. Non-return valves are p! between the pump in- 
take and the main and between the pump and the container. A 
three-way valve allows gas at normal pressure to pass to the 
i when the compressed gas is shut off, (Accepted June 26, 
1901. 

8905. L. T. D’Altoff, Brussels. Geemaking. (1 Fig.) 
April 30, 1901.—Iluminating or other gas is, according to this 
invention, made by drawing smoky combustion products of any 
kind through a mass of waste combustible adapted to act asa 



































filter for the removal of smoke, and to serve as an absorbent for 
the hydrocarbon by which the gas may be enriched. The sooty 
waste, after it has served for a sufficient time asa filter, and asa 
substance liberating combustible gas, may be burned in the fur- 
nace to ae the heated combustion products. (Accepted June 
26, 1901. 


GUNS AND EXPLOSIVES. 


12,108, Sir H. Grubb, Rathmines, Dublin. Gun- 
(36 Figs.) July 4, 1900.—A rifle or gun sight having the 

valuable attribute of not requiring the eye to remain exactly in 
one position while sighting is provided by this invention. The 
principle on which the apparatus is constructed necessitates the 
optical coincidence of the target and a reflected image, the target 
being seen through an inclined transparent screen which serves 
as a reflector for the sighting image. The rays of light con- 
stituting the sighting image are rendered parallel by refracting 
means previous to their reflection from the leo ge ge screen, 
the reflected rays from which must be parallel to the line 
of sight, ¢.¢.,at point blank — parallel with the axis of 
the gun barrel if there is no allowance to be made for flip. Means 
are provided by which the relative brightness of the target and 
of the sighting image may be controlled when the image is pro- 
duced by rays derived from a source other than the natural light 
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Fig.t. 








proceeding from the direction of the target. The sighting image is 
preferably that of an illuminated cross or of a luminous or illumi- 
nated substance seen through a cross-shaped aperture, the gun 
being correctly adjusted when the centre of the cross-like image 
coincides with the centre of the target. Means for vertical and 
lateral adjustment of the sight to compensate the effects of 
gravity or wind on the shot may be used and the sight can be 
employed in conjunction with a telescope. With this sight the 
view of the target is not blurred by the proximity of other and 
nearer bodies, such as the ordinary sight of a: rifle, and there is 
no need to employ an orthoptic (and light reducing) aperture to 
secure sharpness of definition, the sight therefore being well 
suited for night operations. No second point of sight is ppeegran L 
the rays of light constituting the image of the cross are truly 
parallel and projected in a direction parallel with the line of sight. 
(Accepted June 26, 1901.) 
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RAILWAYS AND TRAMWAYS. 


14,080. J. Donelly, Manchester. B g-8 pring 
Shoes. [4 Figs.) August 7, 1900.—In this tion, in 
which the words “ suitable” and “‘ suitably ” occur forty-three 
times, but are omitted from this abstract for the sake of pevity, 
is described the manufacture of buffing-spring shoes for I. 
way vehicles in a manner intended to provide a lighter and 


——Fig1. 














eheaper shoe than those heretofore obtainable, without sacrifice of 
efficiency. A blank for each shoe is cut from sheet-metal by a die 
manipulated in a press, and after being heated, the blank is bent 
by a press into the shape shown in the drawings, after which 
the flanges of the shoes are riveted together. (Accepted June 
26, 1901.) 
10,163. L. D. and J. G. Woodruff, Jackson, Mpi., 
Brake- Coup s. (4 Figs.) May 16, 1901.— 
By this invention couplings for brake pipes are provided for use 
on cars having automatic couplers, and the brake-pipe couplings 
are adapted to interlock automatically at the same time as thecar 


reeves 


couplers. The brake-pipe coupling slides and is spring actuated, 
and provided with a valve which closes automatically as the 
pes are uncoupled, and opens only when the coupling half is 


pi 
pushed back on coupling. The head of each half —_— is 


adapted to form an air-tight connection with its mate. (Accepted 


June 26, 1901.) 
SHIPS AND NAUTICAL APPLIANCES. 


6884. C. E. Hu Forest Gate, Essex. Pro- 
tecting Conduits. (13 Figs.) April 2, 1901.—Pipes or con- 
ductors for conveying fluid or electricity, or travelling chains or 
cables, are, according to this invention, protected on ship board 
by means of angle-iron. The pipes, wires, &., may be supported 


Fig.2. 
ww 


in position, and the protecting angle-iron held by means of 
shaped troughs on brackets, while the angle-iron may be secured 
by means of wedges or bolts. When the angle-iron runs verti- 
cally between decks, the ends may be split at the middle, bent 
outwardly, and secured to the decks. (Accepted June 26, 1901.) 


TEXTILE MACHINERY. 


10,260. S. Dracup and J. Thomis, Bradford, Yorks. 
Double-Lift Jacquards. [4 Fiys | June 5, 1900,—In order 
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to simplify, cheapen, and lighten open-shed double-lift jacquards 
the front upright is made from one piece of wire whicn i bent 


into a neb at the top and then bent again in such manner at the 
bottom as to provide a means for connecting the harness. The 
end is carried up and bent to form the dwelling hook, and 
slightly below the dwelling hook the wire is shaped into a bend 
which amen with and normally rests upon a bent portion or 
loop of the back upright, the top of which a hook, the bottom 
ooteg asa guide and Ler 3 through a stationary grate. The 
front w ~~ is operated in the usual manner. The loop portion 
of the u it engages with the cranked or bent portion of 
the front upright. In order to prevent the hooks of the front 
uprights from fouling the lifting grate at the centre of the lift, a 
bar or grate made in one piece and extending across the front of 
each row of front uprights is used, and has a to-and-fro motion 
im to it by a cam, so that when the grates are passing one 
another the front uprights which are descending are pressed clear 
of the lifting grate. This construction of upright allows the 
dwelling neb to be moved out of line by passing the standing 
grate without deflecting the top part of the upright, and 
without moving the needle. (Accepted June 12, 1901.) 


MISCELLANEOUS. 


magne, Saltburn-by-the-Sea. Brick- 
makin (2 Figs.) July 18, 1900.—Ia brick-pressing machinery, 
such as is descri in the specifications of patents No. 6239 of 
1895 and No. 7801 of 1899, the mould and the plungers for form- 
ing the indents or panels in the sides of the bricks are, according 
to the present invention, made partly in the way described in the 
later specification aforesaid ; but in piae of closing the top of 
the mould by a horizontal sliding block at the time when the 
plungers advance to form the indents, it is closed by a block or 
plunger which enters the upper end of the mould, and which is 


12,970. R.T. 























moved up and down together with the discharging plunger by 
means of which the compound bricks are discharged. Both 
plungers are secured at the required distance apart to a vertical 
slide formed of turned rods which can slide up and down through 
guides. A rising motion may be given to the frame from a cam on 
the camshaft, and another cam on the shaft may be used to hold 
the frame down in its lowest position at the time when a brick is 
being compressed. When the frame is in its lowest position 
both —— are within the mould, and one closes its lower end 
and the other its upper end. (Accepted June 12, 1901.) 


12,224. M. Schleicher, Bielefeld,Germany. Sewing 
Machines. (8 Figs.] July 6, 1900.—In a rotating thread-lifter for 
sewing machines in which the motion of the gripper is an irregular 
one, and with the object of imparting to the thread-lifter an 
irregular rotating motion corresponding to that of the loop 





gripper, the thread-lifter arbor is arranged eccentric to the axis 
of the main driving shaft, and provided with a slotted link in 
which an extension of the crankpin that drives the needle-bar up 
and down can slide to and fro while the driving disc at the 
end of the driving spindle rotates. Contributory and substitutive 
devices are provided. (Accepted June 12, 1901.) 


1233. P. T. Sievert, Dresden, Germany. Making 
Hollow Glass Ware. {7 Figs.) January 18, 1901.—The 
production of hollow glass articles, according to the present 
invention, begins with the spreading of a layer of molten glass 
upon a reversible support, and upon this layer of glass—while 
still in a softened or plastic condition—a shaping frame, ring, or 
rim is laid Pp The support, with the glass layer and 
the shaping ring, is then turned over and the glass layer is freed 

m the support and left suspended by its edges from the ring 
or frame. e glass layer now sinks and sags inside the frame, 
forming itself into a hollow article, which assumes a more or less 
basin It is stated that in this manner hollow glass 
articles of certain form may be produced complete without a 
mould and without the application of pressure (whether produced 
by blowing or otherwise); but a mould may, however, be em- 
ployed in the production of these articles, into which mould the 
eer bag hanging from the frame is allowed to sag and settle 
teelf iust the walls by contact therewith, receiving a definite 
form withoi.t the assistance of internal pressure. For certain 





hollow gl:s3 bodies, in which the depth greatly exceeds their 


diameter at the mouth, or for such articles the external walla of 
which are to be of special shape or ornamented, the assistance of 
internal pressure may be employed. In such a case the frame 











holding the giass bag is closed at the top by a plate, to imprison 
the pressure medium within the glass bag, so that the latter may 
be caused to expand and shape itself, either with or without a 
hollow mould. (Accepted June 12, 1901.) 


8896. M. H. Spear, London. Suspension Device. 
[4 Figs.) April 30, 1901.—A suspending device, which auto- 
matica'ly takes a grip when placed between joists, according to 





this invention, comprises two separate toggle arms having toothed 
rocking bases at an angle thereto and adapted to mutually engage a 
pivot carried by one of them, or preferably loose, and ororidan with 
means for attaching a cord or chain. (Accepted June 12, 1901.) 


3690. P. Hulburd, London. Lubricators. [6 Figs.) 
February 20, 1901.—According to this invention sight feed lubri- 
cator glasses and gauge glasses are provided with metal terminal 
parts or casings in order that they may be readily coupled into 
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the device of which they formed a part, especially with a view to 
the rapid replacement of a broken glass. The drawings illus- 
trate the invention as applied to a sight feed lubricator. (Ac- 
cepted June 12, 1901.) 


10,297. C. von Forell, Giessen, Germany. Portland 
Cement Manufacture. May 17, 1901.—According to this 
invention, basic blast-furnace slag is granulated in water, and if 
containing about 50 percent. of lime, can, it isstated, be given the 
property of a normal Portland cement by fusing or clinkering it 
at a high temperature, and then cooling it and grinding it. Fluid 
slag is a vitreous substance, which in the open air is said to 
gradually decompose into a mixture of silicate of unknown com- 
position and other substances—such, for instance, as calcium . 
sulphide (Ca S) and gypsum (Ca Seq). This mixture is not used 
as a basis for the manufacture of cement; but, on the contrary, 
the liquid slag is allowed to fall into water, a crystalline slag sand 
being obtained which, it is said, consists essentially of hydrous 
silicates which, when heated to fusing point, are converted into a 
mixture of such silicates as are valuable for forming the basis of a 
useful cement. The process, according to this invention, is as 
follows : The liquid slag is converted into slag sand by being dis- 
cl into water, and is then heated to fusing or clinkering 
point, after which it is cooled and ground into finished cement. 
Any blast-furnace slag which contains about 50 per cent. of lime 
(CaO) is said to be suitable for this of cement-making. 
(The maximum proportion of lime ( aO) contained in Portlan 
cement is about 58 to 60 per cent.) If the contains under £0 
per cent. of lime, the deficit is supplied before the clinkering 
process is carried out. (Accepted June 26, 1901.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, ae 





consulted, gratis, at the offices of ENGINFERING, 35 and 36, Bedford- 
street, Strand 
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THE CONSTRUCTION AND SYSTE- 
MATIC MANUFACTURE OF ALTER- 
NATORS. 

By O. Lascue, Berlin. 


In this and the following articles, the conditions 
underlying the construction and systematic manu- 
facture of alternators of various types will be dis- 
cussed. For machines of the same output consider- 
able variations in the number of revolutions are 
specified (see section 1), and greatly differing con- 
ditions also obtain as regards the rotating masses 
(see section 2), and their arrangement. 

The usual type of cast-iron inductors, with pole- 
pieces screwed on, often fails to fulfil the require- 
ments of high peripheral speeds necessary with 
large flying moments (see section 3). 





ciency and regulation ; are generally, with any par- 
ticular manufacturer, determined figures not subject 
to change. Furthermore, the greatest possible salle 
in working, convenience of inspection, cleaning and 
repair, and the occupation of the smallest possible 
floor space, must each also be regarded as a sine 
qua non. 

On the other hand, however, the conditions 
which the driving power impose are very numerous. 
These conditions have, during recent years, con- 
siderably grown and also changed. The out- 
come of dynamos driven by belting was the high- 
speed steam dynamo; yet, later on, the low- 
speed steam engine was returned to. The value 


at the present day of this speed is, it is true, an ex- 
ceedingly varying one; for 1000 horse-power 150 
revolutions per minute are considered admissible, 
and with a large number of intermediate stages, also 





have to be taken into consideration. Furthermore, 
considerably varying speeds are required by tur- 
bines, motor-generators, &c., and thus many dif- 
ferent speeds are unavoidable for outputs varying 
within very considerable limits. 

The steam engines are also arranged with one 
crank or two cranks at 180 deg. or 90 deg., or 
three cranks at 120 deg., the differing flying masses 
being calculated herefrom. Still further advanced 
in the same direction are the requirements of blast- 
furnace gas engines (Fig. 8, page 177). The different 
flying masses require, however, varying circum- 
ferential speeds of the inductor, and so there are 
required, for the same number of revolutions and 
output, large variations in the diameter of the 
dynamo machine. The utilisation of water power, 
especially with a low fall, requires a further type of 
dynamo machine, viz., with a vertical shaft. 








In the building of dynamos of about 3 or 4 
metres diameter, small elastic deformations become 
apparent when raising the casings, bored out in a 
horizontal position. Such deformations are, it is 
true, in the case of very massive structures still 
admissible, but in the case of still larger diameters 
it becomes necessary to stiffen the casing, this being 
effected either by means of tie-rods or by compress- 
ing devices, or further, by the attachment of feet, 
which, resting on the foundations, support and stiffen 
the lower portion of the casing (see section 4). 

Uniformity in the manufacture was, however, 
necessary, in _ of the many and various re- 
quirements of the driving engine, and at the same 
time the rigidity of the casing had to be maintained. 
A departure from the usual cast-iron casing was 
the result, whereby the armature frame, having its 
dimensions determined by the electric figures, be- 
came thus the chief constructional element (Fig. 1). 
The frame was brought into tension by tie-rods, 
and the required constructional weight considerably 
diminished (see section 5). 

Examples of such tied machines, when compared 
with machines having cast-iron casings, showed that 
with the same stiffness, i.e., with the same elastic 
alterations of form, the construction weights of the 
former amount to only a small fraction of the 
weights of the cast-iron casings exposed to the 
same bending strain (see section 6). 

The economical importance (see section 7) of the 
system here ‘in question is, in the first instance, 
the considerable saving of weight, which plays 
a very important part as regards transport, cus- 
tom duties, and foundations; and from another 
point of view this principle of building insures a 
more systematic manufacture and shorter time for 
delivery. 


Section 1. Toe Maniroip ConpiITIONS FORSTANDARD 
Types AND THE Types HirHEerto Propvucep. 


The electric properties of such dynamos : the effi- 
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80, 75, and still fewer revolutions are specified for 
the same output. Varying working conditions, as 





From yet another point of view, the market, with 
its considerably varying prices of raw material, im- 
poses constantly new conditions ; also the times of 
delivery of the materials are not the same. Further- 
more, custom duties vary ; and, perhaps, conditions 
are imposed specifying the obtaining of the raw 
material from the country in which the order is to 
be executed ; or lastly, it may be specified that the 
whole machine shall be manufactured in the country 
of the purchaser. 

The older three-phase dynamos were built for the 
comparatively low tension of 500 volts and even 
less. For the distances at first in question the 
highest voltage admissible for continuous current, 
viz., about 500 to 700 volts, would suffice. These 
machines resemble the usual continuous-current 
generator. The stationary frame carries the poles 
with the exciting coils, whilst the rotor contains the 
armature winding. The current is taken off by 
brushes, and in the place of the commutator of the 
continuous-current machine a three-ring collector is 
employed. The magnetic circuit of this machine is 
shown in Fig. 3. 

As regards the leading off of the alternating 
current by rings and brushes, it soon became ap- 
parent that, with the tension constantly increasing, 
these parts could no longer be constructed with 
sufficient margin of safety, for the same difficulties 
occurred with regard to the rotor as in the case of 
continuous-current machines, with which only ex- 
ceptional tensions of 500 to 600 volts were exceeded. 

The endeavour to avoid the use of slip rings 
and brushes led to the invention of what is known 
as the ‘‘Inductor” alternator, here described as 
the A and O type (Figs. 2 and 7). At the present 
day, however, one has entirely returned to the use 
of slip rings, although only for low-tension exciting 
current. 

In the aforementioned type the exciting coils 
are stationary, and also the alternate-current coils 





well as the training or experience of the operators, 





are located in the stationary casing. The mag- 
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netic circuit of the A type is shown in Fig. 5,|have been supplied (Fig. 8) ; nothing further than 
and that of the O type in Fig. 4. The magnetic | the requirements of a proper and systematic manu- 
circuit of the most generally used alternator is re-| facture gave occasion for quitting this model and 
presented in Fig. 6, and shows the direct inversion | going over to the following newtype. The introduc- 
of Fig. 3. | tion of the N D M machine took place in the deve- 
The manufacture of the A machines revealed lopment period of the manufacture of large dynamos. 
difficulties in several directions. As the pole-pieces Thus it was naturally impossible that the require- 
ad to be screwed on to the flywheel of the steam | ments imposed by the different purposes for which 
engine, the maker of the flywheel had to work in the machines were intended could be fully and en- 
conformity with the electric firm. The diameter of | tirely considered in the design of the last-mentioned 
the pole-rim had to be accurately maintained, and | type. The casing is here arranged as an armature, 
the division had to be in full accord ; but for high| and carries the alternate-current winding; the 


peripheral speeds this eventually became impos- 
sible, as the securing of the pole-pieces caused a 
very unfavourable strain on the attachment screws. 

large number of machines were, however, built 
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|exciting coils are located upon separate 
|which are carried by the rotating cast-iron wheel. 
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In designing the N D M type the requirements of 
production on a large scale could, however, be 









































































































































Dynamo AND Buast-Furnace Gas Enaine Sets. 


of this type with units of 200, 400, and 800 horse- 
power (Fig. 2). 

This arrangement of the dynamo sufficed, as 
regards convenience of access and repair, when 
vertical steam engines were used, but in the case of 
horizontal engines repairs were exceedingly incon- 
venient to effect. 

The O type of machine was, in accordance with 
the custom at that time, first manufactured as 
a fast-speed dynamo for belt and rope-driving ; a 
number of large machines (units of 1000 horse- 
power) were also built for direct er my Thus, 
one of the power stations of the Berlin Electricity 
Supply Company received four O machines of 1000 
horse-power (Fig. 7, page 176). These are the 
only high-tension alternators of 3000 volts which 
have been erected by the Berlin Electricity Supply 
Company within the oy. 

The usual type of machine of recent years is, how- 
ever, the N D M revolving field model, with which 
a great number of large and small power stations 





taken into consideration, inasmuch as, within certain 
limits, with the same number of revolutions, the 
required higher output was attained merely by 
widening the machine. The construction of the 
rotor allowed also a high peripheral speed, as the 
pole-pieces were not screwed on to the cast-iron 
wheel, but were carried by a rim of sheet iron. 

The building of the power station at Rheinfelden 
(Figs. 9 and 10, page 177) took place exactly at the 
time of the transition from the O type to the N D M 
type. This change of the type was coincident with 
an improvement in the turbines, viz., with an equal 
head of water a somewhat — number of revolu- 
tions could be obtained. The heavy 10-part in- 
ductor of the O machine with its 5-part arm-star, 
having, on account of the 55 poles, a 5-part in- 
ductor rim, developed into a light 1-part inductor. 
The diameter of the inductor dome was limited by 
the loading gauge of the railway. Other constructive 
alterations could also be effected, the value of which 
became apparent in the reduced cost of manufacture 





and in the considerable saving of time required 
for erection. The dynamo was fitted as a complete 
machine, mounted on a common foundation ring of 
cast iron... Figs. 9 and 10 show the different dimen- 
sions of the two types for the same output, and shows 
also the special construction of the step-bearings. 
The weights of the rotary parts, the inductor and the 
turbine wheel, could only to the smallest extent be 
taken up by the water, as by far the greater part 
had to be carried by these bearings. The oil enters 
at an initial pressure of 30 atmospheres between 
the fixed carrying plate and a travelling plate 
fastened to the inductor, and flows to the extent of 
about 60 litres per minute between the plates in 
such a manner that the travelling plate moves along 
the top of the oil. The coefficient of friction on the 
running surface material is thus only of small 
moment, because when the bearing is in good order 
friction will only take place within the oil layer and 
not between the plates. 

Fig. 8, page 177, shows a dynamo of the N D M 
type in connection with a blast-furnace gas engine of 
600 horse-power of the Gas Motor Works, Deutz. 
In Figs. 11 and 12 are examples of 3000 kilowatts 
(about 4000 horse-power) as constructed for the Ber- 
liner Electricitaits Werke. In various power stations 
there are already eight such machines in work or 
erection, besides many 1000 and 2000 horse-power 
units of the same construction. 


(To be continued.) 





ENGINEERING VALUATIONS. 
(Continued from page 145.) 
Frxep Piant anp MACHINERY. 

By some accountants, fixed plant and machinery 
are included in the balance-sheet in the same item 
as buildings: thus we occasionally find the trade 
assets, apart from stock, grouped under three 
heads : 

a. Land. 

b. Buildings, fixed plant, and machinery. 

c. Loose plant and tools. 

This is open to greater objection than the plac- 
ing of land and buildings in the first group, leav- 
ing only fixed plant and machinery for the second. 
There is a great difference in the manner of de- 
creasing value in machinery, and in the buildings 
holding it; arising not merely from the varying 
times the two may last, if proper care is taken in 
working and ample repairs executed when needed ; 
but caused far more by the improvements possible, 
and probable, in the two classes. Architecture is 
a much more ancient art, or science, than mechani- 
cal engineering, as now practised: its principles are 
more fully developed, and the application of them 
less liable to improvement. Taleal, the tendency 
in modern buildings is decreased strength, rather 
than more stable structures, and although orna- 
mentation may be varied, and sanitary improve- 
ments made, the buildings of a century ago will be 
found to possess equal, if not greater, qualifica- 
tions for long-continued use as those of to-day. 
On the other hand, the mechanical engineer is con- 
stantly racking his brains to provide machines 
which will turn out a better product, work more 
speedily, or reduce the human labour required for 
attendance and supervision. The inaccurate group- 
ing of buildings with fixed plant and machinery 
must therefore have arisen from ignorance of the 
conditions of the trade, and is continued through 
pedantic adherence to precedent. 

The highest value of a machine is the price at 
which a similar and equal machine can be imme- 
diately bought in the open market, with the cost of 
foundations and installation added thereto. There 
are occasional circumstances, such as those which 
govern the inflated prices of buildings, which may 
induce a purchaser to pay a higher price for machi- 
nery fixed on the foundations and ready for use 
than for new machinery which requires fixing ; but 
these instances are exceptional, and frequently 
disguised under the form of a lump sum paid for a 
‘* going concern:” the new machine generally rules 
the highest value. The lowest value is the price it 
will fetch as scrap under the stress of a forced sale, 
and after making due allowance for the cost of 
tearing it away from its foundations, if perma- 
nently fixed to the building. Between these values 
a loss is interposed, which must be covered by 
depreciation. 

crap price should be taken as pure scrap, and 
not at some figure the valuer would like to receive. 
Probably his desires, if uncurbed, would lead him 
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to great, but delusive, expectations. Each machine, 
implement, or construction, must be valued for 
scrap on its own basis; heavy iron castings and 
rails will produce a much heavier money return for 
scrap in proportion to their orignal cost than can be 
obtained from light castings, or the highly-finished 
yarts of intricate machinery. On the other hand, 
brass and ate work will yield most valuable 
scrap, approaching near to the original price of the 
worked metal, when it is no longer serviceable for 
its original purpose. 

Exactly as in the case of buildings, the life 
whereof is dependent on the skill displayed and 
material used in the construction, so in the case of 
machinery, the length of time for which it may be 
expected to be serviceable will be largely governed 
by the quality of material and labour employed in 
making it, and the general accuracy with which the 
various parts are fitted. It is, however, difficult, 
even for a skilful mechanical engineer, to detect 
defects in a machine tool or other engine which has 
not been built under his own supervision ; indeed, 
a flaw may exist unknown to the makers, if they 
endeavour to economise by insufficient superintend- 
ence or the employment of inferior workmen. It 
is not always possible, prior to purchase, to make 


such a minute examination of every part as would. 


reveal minor irregularities, and yet these small 
irregularities set up strains and vibrations which 
entail extra and more speedy repairs, and also 
hasten the date at which the machinery must be 
discarded. It is this consideration which renders 
the name of an eminent maker so valuable ona 
name-plate, more valuable, in many cases, than 
even the monopoly conferred by Letters Patent. 
Some large railway and dock contractors, who 
dispose of the major portion of their plant at the 
end of a contract, will only purchase their appliances 
from well-known makers, not so much for the 
better work they expect to obtain themselves, as 
for the better price they will secure on selling, and 
the less difficulty they will have in obtaining cus- 
tomers. 

The machine itself, however well constructed, 
will not economically wear for the full period it 
should unless it is properly fixed in place. Its 
frame may be sufficiently strong to absorb the 
shocks due to working without suffering undue 
vibration, but if it is improperly erected, or if the 
foundations are weak, other strains and vibrations 
will set up which will equally tend to its deteriora- 
tion. In anticipating the working life of a 
machine, therefore, due regard must be given to 
the manner in which it is fixed, and the character 
of the walls and foundations which support it, as 
well as to the design and workmanship of the 
tool itself. 

Deterioration of both machinery and buildings is 
largely disguised during the first year or two of 
their use. There is no apparent damage done to 
them, and it is difficult to imagine that such per- 
fectly- running lathes, presses, or shafting are 
suffering damage with each turn of the engine, or 
that in the buildings which look so solid and stable 
disintegration has already commenced in the mortar, 
and even in the bricks and stone. And yet it isso: 
it is the secret of the calculus, the variable quantity, 
the bird on the wing which commences its flight 
with the first stroke of the piston. It is pardonable 
for bookkeepers to forget this ; the accomplished 
engineer should never forget it. With the first 
stocktaking, or first closing of the financial period, 
however determined, there must therefore be 
provision made for the unseen wear and tear which 
has taken place ; a certain proportion of the life of 
the machinery has passed away, and its value must 
be reduced by such proportion. 

Even after the term has been fixed, after careful 
and skilful consideration for the expected user of 
the machinery, such term may be seriously altered 
by achange in the mode of working. When the 
velocity of the motive power is increased, an addi- 
tional strain is thrown upon the framework, parti- 
cularly im machines which have to withstand con- 
cussion, and this will rapidly cause shaking, or even 
partial destruction. High velocities intensify the 
smallest Inequalities, and disclose inexact balancing 
or indifferent fitting, and so when a change is made 
in working from a slow speed to a higher one, the 
term for useful working must be reconsidered and 
readjusted from the date of the change. The hours 
of actual work must also be allowed for ; a factor 
which is habitually running for 18 hours a waek 
overtime cannot be expected to last so long in any 
of its details as another in which no overtime is 


worked. But in most places this is a variable, and 
in many an exceedingly variable, quantity, so that 
it cannot very well be given effect to in anticipa- 
tion. The better plan is to estimate the expected 
life on the normal working of the factory, and to 
correct this at each stocktaking by allowances for 
the additional hours worked. 

An additional element of disturbance arises from 
severity of working during a period of inflated 
business, when large orders and profitable prices 
stimulate production to the utmost limits. Not 
only will the running be at the highest speed and 
for the longest hours compatible with safety and 
good work, but machines will at such times be put 
to execute heavier work than that for which they 
were intended, whilst the workmen themselves, 
under the inducement of piecework prices, will 
probably strain every mechanical appliance to its 
utmost limit. To guard against abuses, which may 
cause accident or breakdown, is a part of workshop 
management, which will largely depend on the 
watchful supervision of the engineer and his 
assistants. To provide for the financial disturb- 
ance is a part of the burden laid upon him at 
stocktaking, for which no fixed rule or percentage 
can be laid down. It should be proportioned to 
the shortening of life which has taken place, but 
this shortening must be determined in each indi- 
vidual case by carefully watching the extra work 
done and the extra strain involved. 

Portions of a machine may become obsolete long 
before the remainder of it is useless. In a print 
works the copper rollers, which are in fact portions 
of the printing machine, will not only wear out 
more rapidly than other parts, but will rapidly 
become useless in consequence of changes in the 
designs printed upon them. When taken out they 
will, as scrap, bring 75 per cent. of their new cost; 
exclusive of the engraving. In some of the best- 
managed print works it is a rule to charge the 
engraving to revenue, i.e., trade account, each year ; 
in all well-managed works a very large proportion 
is debited to revenue, and only a small part added 
to the value of the rollers. The former is the safer 
plan ; indeed, in cases where special designs are 
demanded, and the cost thereof charged to the 
merchants or manufacturers, it is the only correct 
course. The engraved rollers may remain on hand 
for some time waiting for orders, but these may 
never come, and in the meantime the engravin 
has been paid for in the price of the printing an 
the payment credited to trade account, whilst the 
scratchings on the face of the rollers will in no way 
augment their value when they have eventually to 
be broken up. When it is remembered that 
duration of the copper rollers depends chiefly 
on the caprices of fashion, and not on the volume 
of printing done, it will be seen that a scale of 
depreciation which would be sufficient for the 
remainder of the machine would be totally inade- 
quate for the rollers. Ina rolling-mill, again, the 
rolls for standard patterns of iron or steel, which 
universal experience shows will be required without 
change year after year, may safely be reduced in 
accordance with the tonnage passed through them ; 
or if the production is pretty fairly averaged, by 
the number of years they are in wear. But special 
rolls for peculiar patterns come within the same 
category as special copper rollers, and their cost 
should either be debited against trade account, so 
as to reduce the profit on the first order, or a very 
much higher rate of depreciation, based on the 
anticipations of a few further orders, be allowed. 

There are two methods of dealing with these 

tial machines. First, the machine and rollers 
{taking the instance of the ened geri, Ferment 
may be written down at the rate given by the ex- 

ected life of the entire printer, all renewals of rollers 
being debited at once, as incurred, to trade account, 
or the value of the rollers may be deducted on the 
first purchase from the complete machine and the 
balance of the cost depreciated as in the first 
instance ; the rollers themselves will then appear 
as a separate item, the reduction of which will be 
at a much higher rate, not only on account of the 
greater wear and tear involved, but also because of 
the frequent changes in the character of the product 
demanded. In the instance of a printing machine 
costing 7001., with rollers costing an additional 300/., 
the former being expected to continue serviceable 


for 20 years, and then to realise for scrap 50I., the 
latter being anticipated to last without renewal for 
three years, and then to be worth 200I. as scrap, 
the amounts to be annually written off for deprecia- 





tion will be as follows: Under the first method 
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371. 10s., which at the end of 20 years will reduce 
the 10001. to 250/.; all renewed: rollers must, how- 
ever, be charged to trade account as purchased, so 
that the same number of rollers, though not neces- 
sarily in the same condition, may be in existence 
at the end of the period as at the beginning. Under 
the second method, the amounts will be 32I. 10s. 
on the machine and 33/. 6s. 8d. on the rollers, 
reducing the former to 501. in 20 years and the 
latter to 2007. in three years. All purchases of new 
rollers for replacements will, under this method, be 
debited to capital expenditure, whilst the old ones 
will be eliminated therefrom in the form of depre- 
ciation and sale of scrap. A further element of 
disturbance arises in the distinction between 
renewals or oe oe and ordinary running 
repairs. In such cases as that of the copper rollers, 
the line may readily be drawn ; where new rollers 
are purchased to replace others which have disap- 
peared from under capital expenditure, either 
under the form of depreciation or sale of scrap, 
there can be no doubt whatever as to their being 
an addition to the plant, so far as it is financially 
affected. But other cases demand much closer 
consideration, in order to avoid improper additions 
to the capital account on the one d, or undue 
burdens on revenue on the other. The determining 
premise is increase of value. If the renewals are 
such as will restore the machine to its original value, 
or to some figure between that and its present 
depreciated value, and such also as will add a 
pene period to its working life, then 
undoubtedly the charge is a capital one; if, how- 
ever, the renewals or repairs are only such as will 
enable the machine to be used for the period origi- 


nally estimated, such in fact as prevent its breaking 


down and running out of service immediately, then 
the cost should be borne by current revenue. Yet 
even this distinction is open to further elaboration. 
Some motors or machines can be so replaced and 
rebuilt, first in one part and then in another, as to 
become in reality two or three successive ones, 
almost equal to the first construction. Thus a loco- 
motive will have its wheel tyres renewed, its boiler 
rebuilt, and other permanent repairs effected, which 
in the aggregate will cost, perhaps, more than the 
engine originally did. ey are in character 
capital charges ; they tend to lengthen the period 
for which it is serviceable; they add, and in most 
cases considerably add, to the value of the engine 
at the time they were undertaken. If, however, 
in agers cer | the period for which it could be 
used any ¢ it was taken, either intentionally or 
unconsciously, for these renewals, then it is evident 
that they have not been provided for by the depre- 
ciation written off ; that to charge them as capital 
expenditure, and thereby increase the nominal 
value of the locomotive, would be a financial 
blunder, and a misleading estimate. 

It is possible out of data collected in the manner 
suggested, extending overa sufficiently long period, 
to frame percentage rates for different of 
buildings and plant, which will approach much 
nearer to accuracy than those usually adopted. 
There are t diversities of practice, some so 
thoroughly absurd as to merit the derision accorded 
by scientific men ; others which have the appear- 
ance of correctness, and by good fortune often 
approach it, but which are really not based on 
carefully-prepared figures and observations. It 
must be remembered that, if a percentage rate is 
adopted, it should be founded on the experience of 
some years, and that it should be periodically cor- 
rected by the results obtained during the’ inter- 
vening years. In some instances 10 ee cent. per 
annum is written off both buildings and machinery ; 
in others 24 per cent. is deemed sufficient by the 
authorities. One engineer, of great experience and 
wide research in such matters, states t in engi- 
neering factories the deterioration will general] 
found between 5 and 10 per cent., or that, where 
60 working hours are the maximum week, 5 per 
cent. will suffice for machinery, crane, and fixed 
plant of all kinds. For blast-furnaces, if relining 
is charged to revenue, he thinks a depreciation rate 
of 5 per cent. will probably prove sufficient, whereas 
in rolling mills, olen the first four years,74 _ 
cent. will be inadequate ; a re-valuation will then 
prove that something between 10 and 20 per cent. 
will be absolutely needful to meet the repairs and 
renewals due to wear and tear, and the depreciation 
which arises from obsolete patterns. It is there- 
fore worth consideration whether, in the face of 
such wide divergencies of theory and practice, 
uniformity may not be purchased at too high a 
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Fic. 2. Continvous-CuRRENT GENERATOR. 





Fie. 7. 1000 Horsze-Power ALTERNATOR AT THE BERLINE ELEKTRICITATS WERKE. 

















Ave. 9, 1901. ] ENGINEERING. 








THE CONSTRUCTION AND. MANUFACTURE OF ALTERNATORS. 
(For Description, see Page 173.) 








Fic. 8. 600 Horsz-Powrr DyNAMo DRIVEN BY Brast-FurNace Gas Moror. 
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price, if it should detract from accuracy, or mislead | is a strong tendency to turn all large and moderate- | parties who have benefited by them 3 the shares 
the engineer as to the prokable value of his factory. | sized firms into limited liability companies, and | may have changed hands frequently in the mean- 
In connection with this part of the subject it should | that after corrections of errors of calculations made | time. : : 

be remembered that, as already mentioned, there in the previous years do not always fall on the! The form given in EncineERtNG of January 19, 
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1894, page 69, and the modified form given herein 
under the head of buildings and wharfs, will be 
found suitable for the record of depreciation on 
plant and machinery based on a calculated period 
of usefulness for each machine. 

(Zo be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our last issue we gave an account of the first 
two days’ proceedings of the recent meeting of the 
Institution of Mechanical Engineers, held at 
Barrow, our account concluding with the report 
of the papers and discussions of the sitting of Wed- 
nesday morning, July 31. Two papers had been 
contributed to the proceedings which, however, 
were not down for discussion ; both were taken as 
read. These were both excellent contributions, 
and, although of no great length, are full of 
information. We hope to publish them in future 
issues. 


Tue Barrow Sraet Works. 


The first of these two papers was by Mr. Arthur 
J. While, and was on ‘‘ The Barrow Hematite Steel 
Works.” On the afternoon of Wednesday the 
Barrow Steel Works were visited by a large number 
of members. The extracts we now give from Mr. 
While’s paper will serve to give our readers an 
idea of what members saw there. 

The author stated that this company was estab- 
lished in 1861, with the object of developing on a 
large scale the vast and wealthy deposits of hematite 
iron ore of the district, and of manufacturing pig 
iron and all descriptions of Bessemer and Siemens- 
Martin qualities of steel. The iron mines owned 
and worked by the company are situated within 
5 miles of the blast-furnaces. The latter are 
twelve in number, ten being 61 ft. high and 
18 ft. 6 in. in diameter at the boshes, whilst two are 
70 ft. high and of the same diameter at the boshes. 
The number of tuyeres varies at each furnace from 
seven to eight; there are twenty-nine hot-blast 
atoves, the newest of which are of the Cowper 
type, and are 70 ft. high and 28 ft. in diameter ; 
the temperature of the blast is 1500 deg. Fahr., 
the average pressure being 5 lb. per square inch, 
which is produced by condensing beam engines. 
Each furnace produces 750 tons per week of 
Bessemer iron. Te whole of the iron made during 
the week is taken ‘direct to a mixer. 

The materials for the furnaces are taken to the 
top by inclined tramways, and charged by hand 
on to the bell ; this is afterwards lowered by the 
usual counterbalanced beam controlled by a rack 
and pinion arrangement. The ores smelted consist 
of both local and best foreign hematite, usually 
containing 15 per cent. of metallic iron; the coke 
comes principally from Durham and Lancashire and 
from the company’s own collieries at Barnsley ; the 
limestone is procured from the company’s quarries, 
situated about three miles from the furnaces. A 
mechanical pig-breaker has just been introduced, 
but is not yet at work. The pig iron is cast upon 
the pig-bed in the customary manner, and when 
cooled it will be picked up by means of a steam 
travelling crane, and placed upon wagons, by which 
it is taken to the pig-breaking machine. Here an 
electric travelling crane will lift the comb of iron 
on to the breaking girders, between which the feed 
table reciprocates. The broken pieces fall into a 
wagon placed under « shoot on the other side of 
the machine. The mixer, already referred to, has 
a capacity of 120 tons, nearly 6000 tons passing 
through it in a week. 

The Bessemer shop is one of the most modern in 
Europe, and contains fourconverters, each of 20 tons 
capacity. A centre casting crane is used ; the cranes 
and the converters, together with the lifts, are 
worked from a distributing box. The moulds are 
placed on bogies which move forward under the 
nozzle of the ladle, the centre crane remaining 
stationary. The bogies are moved along by means 
of a finger fixed on a ram which is situated on the 
floor level. Each mould holds 2 tons, and there is 
a constant stream of bogies and moulds in circula- 
tion, so that the moulds become cool by the 
required time without need of water. There is 
& machine — stripper, and the ingots when 
stripped are taken by a locomotive to two gas-heated 
pits, each of which holds about 20 ingots. The doors 
are of cast iron, lined with brick, and run on 
wheels, being moved by rack and pinion actuated 
by a small hydraulic ram. The ingots are taken 





out of the pit by an hydraulic crane, and are placed 
upon a train of live rollers, which convey them to 
the cogging mill; the latter is a 36-in. train driven 
by a pair of high-pressure reversing horizontal 
engines; the roughing mill consists of a 28-in. train, 
and is also driven by horizontal reversing engines. 
The finishing mill is also a 28-in. train. 

There are four Siemens furnaces of 50 tons capa- 
city, and producing about 1500 tons of steel weekly. 
These furnaces are illustrated in the paper. There 
are 36 gas producers and the usual slabbing and 
heating furnaces, an hydraulic charger and drawer 
being worked in conjunction with the former. The 
slabbing mill is a 36-in. train, with a lift of top 
roll of 16 in., balanced by hydraulic rams. There 
are two plate mills—a merchant mill and a tram-rail 
mill; besides which are foundries, engineering 
shops, and other appliances. The total number 
of hands employed is about 3500 ; this is exclusive 
of those working in the coal and iron mines, at the 
wire works, and in various other properties of the 
company. 


Furness Ratpway Locomotives. 


Mr. W. F. Pettigrew contributed a paper on the 
‘* History of Furness Railway Locomotives.” The 
Furness line is one of considerable antiquity among 
railways, being more than half acentury old. The 
first portion was opened in 1846, from Kirkby to 
Dalton and Peel Pier, for mineral traffic. After this 
various amalgamations and extensions took place, 
the Whitehaven and Furness Junction Railway, 
together with its nine locomotives, being taken over 
in 1866. The railway has works at Barrow, and 
the total miles worked by the engines are170}. In 
the early days engines of the ‘‘ Bury” class were 
used, and quite recently an example of these old-time 
locomotives has been erected outside the Barrow 
Station. Itisthe No. 3 engine of the company, and 
was known as ‘‘ Old Copper Nob,” on account of its 
large dome-shaped firebox with copper casing. The 
first engines of this type were built in 1844. 
Unfortunately, there are no drawings extant of 
these locomotives; but they are said to be practically 
similar to No. 3, with the exception of the cylinders, 
which were 13 in. in diameter, and the working 
pressure was 80 lb. per square inch. The cylinders 
of ‘* Copper Nob ” were 14 in. in diameter by 24 in. 
stroke. The pressure was 120 lb. per square inch. 
The heating surface of the tubes. was 805 square 
feet, and of the firebox 49 square feet. The grate 
area was 9 square feet. The total weight empty 
was 15 tons 11 cwt., and in working order 
19 tons 10 cwt.; the total weight of engine 
and tender in working order was 32 tons 8 cwt. 
The life of the first two engines was compa- 
ratively short, No. 1 having its firebox badly 
burned owing to the fire having been lighted with 
an empty boiler. No. 3, however, was in service 
until a year ago, and now appears in good condi- 
tion, as it stands in honourable retirement outside 
Barrow Station. The wheels are four-coupled, 
4 ft. 9 in. in diameter on the tread, and the engine 
frames are of the bar type, having upper and lower 
members. The axle-boxesare of gunmetal, and the 
motion is of the curved link type, the eccentric-rods 
being coupled direct with crossed rods, and the 
links suspended from the bottom. The boiler-plates 
throughout, with the exception of the firebox, consist 
of Low Moor iron, the barrel being made up of three 
rings ; each ring is of two plates ;/; in. thick, the 
back ring being flanged back to join the firebox 
casing. The seams throughout are single riveted 
lap with 3-in. rivets; the firebox is of copper, 
semicircular in plan, witha curved crown, and made 
up of four plates ;% in. thick, the tube-plate being 
fin. thick. The sides are stayed throughout by 
copper stays screwed into both plates and riveted 
over. The front tube-plate is % in. thick, and is 
attached to the barrel by two gusset stays; the 
tubes were of brass, 2} in. in external diameter, and 
pitched to g-in. centres; the regulator valve is 
placed inside the dome, and is of the equilibrium 
type; the main steam pipe is 4 in. in diameter. 
The tender, which has a capacity of 1000 gallons, 
has an under frame constructed entirely of oak. 

In 1851 the discovery of large ore deposits in 
the district led to extended demands being made 
upon the railway, and two more engines were 
ordered from Messrs. Sharp Brothers, of Man- 
chester. In 1854 four more engines were ordered 
from Messrs. Fairbairn and Sons, Manchester. 
These engines were of the ‘‘Bury” type, with 
dome-shaped firebox and bar frames ; the cylinders 
had valves placed on the top, the motion being 





worked by means of rocking shafts. Details of 
other more recent engines are given, bringing the 
subject down to the present day. The paper is 
illustrated by a number of diagrams showing the 
locomotives described. 


VIsITSs AND EXCURSIONS. 


On the afternoon of Wednesday, as already 
stated, a visit was paid to the Barfow Hematite 
Steel Works, a large number of members attending 
and being courteously shown over the works by 
Mr. A. J. While, and members of the staff.: Mr. 
A. J. While’s paper so ably describes these works that 
it leaves us nothing further to say on the subject. 


Furness LocomotivE AND CARRIAGE WoRKs. 


A visit was also paid to the Locomotive Car- 
riage and Wagon Works of the Furness Rail- 
way, members inspecting the shops of these 
works, under the superintendence of Mr. Alfred 
Aslett, the general manager, and Mr. W. F. 
Pettigrew, the locomotive superintendent. These 
works were founded in 1846, and are situated in 
Barrow, where they occupy an area of about 
30 acres. The large chimney shaft is a conspicuous 
object in the Salthouse-road, near St. George’s- 
square. 

At the present time these carriage and wagon 
shops are being considerably enlarged. The locomo- 
tive fitting shop and running shed, laid down when 
the works were started, is now used as the machine 
shop and turnery; adjoining this is the smiths’ 
shop. The second running shed is-now used as an 
erecting shop ; owing to its low roof it has no over- 
head traveller, the engines being erected over pits. 
This shop consists of three bays, each 30 ft. span by 
160 ft. in length ; it contains six roads, with engine 
pits accommodating four engines on each road. The 
boiler shop contains a 15-ton overhead travelling 
crane, a steam punching machine, bending rolls, 
&c. The present running shed is a stone building 
310 ft. in length by 150 ft. in width, and capable 
of holding 60 engines. The coaling shed adjoins, 
and is arranged on the high-level system ; there are 
two platforms, the coal wagons being in the centre ; 
four engines can be coaled at one time. The car- 
riage and wagon shops are at present being added 
to; the wagon shop is 300 ft. in length and 160 ft. 
in width; the carriage paint shop is 195 ft. 
in’ length by 40 ft. in width. Near the 
Barrow Station are four carriage sheds which 
will hold 152 carriages. In addition to this 
there is a shed for holding the saloon carriages. 
A large number of the goods and mineral vehicles 
are of the bogie type, some being 40 ft. in length, 
and, though they only weigh 10 tons, they are cap- 
able of carrying 30 to 40 ton loads; some of the 
recent iron-ore wagons have been constructed of 
pressed steel. The company has now 7598 wagons. 
The first locomotive superintendent of the Furness 
Railway was the late Sir James Ramsden, a vice- 
president of the Institution from 1889 to 1896. He 
was followed by Mr. Richard Mason, and, in turn, 
was succeeded in 1897 by Mr. W. F. Pettigrew, who 
now holds the oftice. : 

Thursday was given up entirely to excursions. 
The Park Mines of the Barrow Hematite Steel 
Company were visited, under the guidance of Mr. 
William Kellett, a few members only descending 
the mines. The adjoining mines at Roanhead 
were also visited, under the guidance of Mr. Myles 
Kennedy, members being much interested in a fine 
example of a Cornish engine there at work, The 
company next proceeded to visit 


Tur AskaM Iron Works, 


which are the property of the Millom and Askam 
Hematite Iron Company, under the guidance of 
Mr. G. Mure Ritchie. Here there are four furnaces ; 
three 75 ft. high, and a fourth 90 ft. high. The 
latter, however, was the chief centre of interest, it 
being entirely new, in fact, it was only blown in 
onthe day of the visit, and its design includes 
many special features. Mr. A. Sahlin, the general 
superintendent of the works, who has designed 
this plant, was present at the time of the 
visit, and most courteously explained to members 
the operation of the various machines and appa- 
ratus. The new work is designed to a great extent 
on American lines, and much of the plant has appa- 
rently been imported from the United States. The 
new furnace, as already stated, is 90 ft. high, 19 ft. 
wide in the bosh, 11 ft. in the hearth, and 14 ft. 
in diameter at the stock line. It is fitted with a 
10-ft. bell operated by a 20-in. steam cylinder. 
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The steel shell rests on six cast-iron columns 26 ft. 
high. There are twelve 5-in. copper tuyeres rest- 
ing in phosphor-bronze coolers, at a height of 7 ft. 
above the bottom of the furnace. Two slag notches 
with Liirmann’s bronze slag tuyeres are located at 
opposite sides of the furnace. There is a Vaughan’s 
steam-closing machine, or ‘‘mud gun,” as it is 
called, for operating the tap-hole. The hearth is 
surrounded by a steel casing 1} in. thick and 4 ft. 
high ; this is quadruple riveted. Resting on this is 
the well casing formed of 3-in. cast-iron plates, 8 ft. 
high. The tuyeres are held in position by a band of 
steel casting collars, bolted and linked together. The 
bosh has an angle of 74 deg.; it is cooled by nine 
rows of phosphor-bronze and pipe coil cooling 
plates. All pipe connections round the hearth and 
bosh are made by 1}-in. piping. The hot-blast valve 
is operated by steam. The furnace is 14 ft. above 
the general track level, and Weimer slag gondolas of 
200 cubic feet capacity are used. The metal passes 
across the bridge spanning the slag tracks and on 
to the casting beds, which are of the ordinary con- 
struction. When cold, the groups of pigs are lifted 
whole from the sand by a 10-ton electric crane. 
The latter runs at a speed of 450 ft. per minute 
upon an elevated gantry, and commands the cast- 
ing beds, pig-breaker, and storage yards. 

Turning now to the arrangements for charging, 
we find that the railway wagons are hoisted 40 ft. 
to the top of the stock-house by a direct-acting 
steam lift; they pass along the inclined elevated 


sure cylinder is of the Corliss type, whilst the low- 
pressure cylinder has double piston valves. Steam 
is heated between the cylinders. Running at 55 
revolutions, the engines will deliver 40,000 cubic 
feet of air per minute under a pressure of 10 Ib. per 
square inch. There is an Edward's condenser 
built by Messrs. Barclay, Sons, and Co., Limited, 
of Kilmarnock. The electric plant consists of one 
set of Messrs. Browett, Lindley, and Co.’s 50-kilo- 
watt high-speed compound engines and dynamos, 
which drive the pig-bed crane electric lights, and 
smaller motors for various purposes. 


Furness Rartway Docks. 


Amongst other visits paid on the morning of 
Thursday, the Ist inst., was a very pleasant one to 
the docks of the Furness Railway Company, under 
the guidance of Mr. A. Aslett, the general manager, 
and Mr. Frank Stileman, the engineer. These 
docks are so well describedin Mr. Stileman’s paper, 
which we shall print in an early issue, that it would 
be superfluous to refer to them at any length here. 


Hopsarrow Mings, Mittom. 

An extremely interesting visit was paid on the 
afternoon of Thursday, the Ist inst., to the Hod- 
barrow ore mines at Millom, by invitation of Mr. 
Cedric Vaughan and Mr. William Barratt, of the 
Hodbarrow Mining Company, and to the extensive 
seawall works at Millom, of which Messrs. Coode, 
Son, and Matthews, are the engineers, and Messrs. 
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of the stock-house by a compressed-air lift. All 
the limestone and about 75 per cent. of the ore are 
drawn automatically by gravity from the hoppers. 
into the charging barrows. The coke is directly 
drawn from the hopper into the inclined hoist, which 
conveys all materials to the top of the furnace. 
The materials are discharged into the furnace auto- 
matically, and are distributed on the bell. The 
hoist and distributor have a capacity of 1 ton of 
coke or 2 tons of ore per trip; the hoist is capable 
of making fifty trips per hour, giving a capacity of 
more than 500 tons of material per twenty-four 
hours. The man in charge, who is in the engine 
house near the foot of the inclined hoist, operates 
the bell, sounding rods, and coke hopper, as well as 
the hoist proper; this obviates a great amount of 
labour, no men being required at the furnace top. 
The hydraulic pig-breaking machine is of the Martin 
and James type and has four cylinders ; the first of 
these breaks four pigs at the centre, the next 
clamps the pig bed to the anvil, the third breaks 
the sow, and the fourth moves the bed forward 
from the feed table. This machine has a capacity of 
fully 60 tons per hour. It is supplied with filtered 
water under a pressure of 1000 lb. per square inch. 
There are four blast stoves—two on the Cowper prin- 
ciple, the other two being of the Ford and Moncur 
type. The blowing engines consist of three of the 
upright description, which are kept as a reserve, 
but the new furnace will be worked by a new steeple- 
built cross-compound condensing engine. This fine 
engine has been constructed by Messrs. Galloways, of 
Manchester, to the specifications of the Millom and 
Askam Company ; it weighs about 220 tons without 
the flyweeel, which is 45 tons. The high-pressure 
cylinder is 42 in., the low- pressure cylinder 80 in., 
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not only under the old high-water mark, but also 
under the sea-wall and to a distance of some 500 
yards beyond it. In order to win this ore it was 
necessary to exclude the sea from a still larger area, 
and a second sea-wall going beyond the older one 
has been commenced (see Fig. 1). This extremely 
interesting piece of work was inspected by the 
visitors during the excursion, they being taken out 
by a train of trucks to the extremity of the work, 
it fortunately being low water at the time, so that 
the methods of operation were clearly visible. 
This second sea-wall or outer barrier will enclose 
an area of 170 acres. 

The original sea wall is a rigid structure of 
concrete backed by a clay embankment, and ren- 
dered watertight by a trench of puddled clay 
pinned into the clay bed beneath, as shown in 
Fig. 2. It was constructed by Messrs. Lucas and 
Aird to the designs of Sir John Coode and his 
partner, Mr. Matthews. It has proved itself to 
be absolutely sea-proof and water-tight. In the 
year 1898 a bed of quicksand was tapped in 
the mine; this established a connection be- 
tween the sea and the underground workings, 
a cavity being formed on the outer foreshore, 
as shown in Fig. 1. A heavy rush of tidal 
water into the mine took place, passing many 
fathoms below the foundations of the sea wall. ‘The 
inflow was, however, promptly checked by filling 
up the cavity on the shore with furze and clay ; 
but not before the sea wall had shown signs of dis- 
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mines were first discovered in 1845 ; the late Earl of 
Lonsdale working one of the veins of ore in the car- 
boniferous limestone which forms the rocks on the 
shore at Hodbarrow Point. He worked by means 
of an adit level from the shore, but met with little 
success. The venture was taken up under Lord 
Lonsdale’s licence by the Hodbarrow Mining Com- 
pany, which was formed in 1855. A shaft was sunk, 
but as the vein was followed it began to nip out. It 
was observed, however, that the veins converged 
towards the west, and a borehole being made at 
a probable point of intersection, proved a 100 ft. of 
solid hematite ore. Another large deposit was 
found while sinking a well, and this led to other 
borings being made, when it was found that very 
large deposits of ore existed. 

The first and second deposits are now practically 
worked out, and it is the larger, or main, deposit 
which is now being operated. The company’s first 
lease only extended to ordinary high-water mark on 
the south, and ore was proved to exist right up to 
this boundary. Through the surface caving in when 
ore was extracted, it was necessary to leave a barrier 
of 360 ft. wide to protect the mains, as the sea 
would otherwise have filled the hollows on the 
surface and eventually have flooded the mine. 
This barrier was ultimately found to contain over 
5,000,000 tons of cre, and to enable the company 
to win thisa sea wall was erected in 1890 to exclude 
the sea from the foreshore immediately in front 
of the mine. Sir John Coode was the engineer, and 
it was the last work he finished, just before his 
death. Lord Lonsdale then gave the company rights 
to search for ore under the foreshore seawards, 
and after boring for some years under considerable 
difficulty, owing to the heavy seas which frequently 





and the air cylinders 84 in. in diameter ; the stroke 
of all is 60 in. The valve gear for the high-pres- 





washed away the staging and gear, it was satisfac- 
torily proved that the main deposit of ore extended 


of tidal water into the mine. The clay embank- 
ment behind the wall subsided about 5 ft., and 
this had an effect of shutting off the connection 
with the sea, so that the influx of tidal water 
shortly after ceased. Mr. Matthews was at this 
point consulted, and he advised that the sea wall 
would stand, provided it were not exposed to 
heavy shocks from the sea. He therefore designed 
a wave-breaker, composed of pell-mell blocks of 
concrete of 20 tons each. This was found to effec- 
tively fulfil the purpose for which it was designed. 
The subsided embankment was not only levelled 
up, but its width and height were increased so as to 
give it additional weight, with a view to stopping 
leakage into the mine. 

The construction of the outer barrier, which had 
already been in contemplation, was hastened by 
this accident occurring. Mr. Matthews, in design- 
ing the new and larger structure, which had to be 
both water-tight and sea-proof, concluded that a 
flexible bank would be preferable toa rigid wal), 
as this would best provide against any connection 
between the outer foreshore and the mine should 
such an unfortunate accident occur again. In Fig. 3 
we give asection of the new barrier. It will be seen 
to consist of a bank of rubble limestone, protected 
on the seaward side for the greater portion of its 
length by an ovter covering of 25-ton concrete 
blocks deposited pell-mell. There is an inner and 
smaller bank of slag some little distance off, the 
space between the two being filled in with clay in 
the manner shown in Fig. 3. Where concrete 
blocks are not used, the bank is protected by large 
lumps of limestone weighing from 8 to 15 tons. 
Under the centre of the clay bank, in order to 
prevent percolation of water, there is used tongued 
and grooved sheet piling, varying in length from 
18 ft. to 27 ft., or steel piling, consisting of rolled 
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I joists and plates 32 ft. to 25 ft. in length, accord- 
ing to the nature of the foundation. Where the 
natural clay is near the surface, the piling is 
dispensed with and a puddle trench is substituted, 
the puddle being well keyed into the natural clay; 
a puddle wall is also constructed in the heart of the 
clay bank as shown. The surface of the clay filling 
will be covered with slag, and a parapet of concrete 
blocks will be provided if found necessary. The total 
length of the barrier is 6870 ft., or rather more 
than a mile and a quarter. It has an extreme 
height of 40 ft., and its greatest width at the base 
is 210 ft. 

We are indebted for the facts respecting this 
extremely interesting work to details contributed 
by Mr. A. Shelford Bidwell, resident engineer to 
Messrs. Coode, Son, and Matthews, and to Mr. 
Cedric Vaughan, managing director of the mines. 


Tue Works ofr THE Barrow CorRPoRATION, 


Three works belonging to the Corporation of 
Barrow-in-Furness were on the list of those to be 
visited. The first was the Central Electric Station, 
situated in Buccleuch-street, near the Central 
Station. Here there is an engine-room, boiler-house, 
battery-room, test-room, stores, &c., with the usual 
offices. The plant consists of three 75-kilowatt 
high-tension continuous-current dynamos, generat- 
ing at 1100 volts, and coupled direct to 125 horse- 
power universal engines ; two 150-kilowatt low-ten- 
sion continuous-current dynamos generating at 250 
or 500 volts each, coupled direct to a three- 
crank, 250 horse- power, Willan’s engine. A 
variable ratio transformer is also placed in the 
engine-room for charging the accumulators. There 
are four Babcock and Wilcox boilers, and a 
Wheeler surface condenser with a Klein cooling 
tower. The switchboard in the engine-room is so 
arranged that the transformers in the substations 
are controlled from the generating station. A good 
deal of the current is used for motive power; about 
30 motors, aggregating 160 horse-power, being con- 
nected to the mains. The number of 8 candle- 
power lamps, or their equivalents, connected to the 
mains now exceeds 16,000. 

The Barrow Corporation Water Works supply 
the county borough of Barrow-in-Furness and the 
district of the urban council of Dalton-in-Furness. 
The population supplied has risen from 3000 in 
1862 to 57,589 according to the last census. The 
supply is obtained from three watersheds, 7 or 8 
miles to the north-east of the town. There are 
impounding reservoirs, most of the gathering 
ground being composed of waste moorland. There 
are three service reservoirs, of a total capacity 
of 11,830,000 gallons; the total storage capa- 
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city of all the corporation reservoirs is equal to 
572,230,000 gallons. The estimated available 
supply is about 3,500,000 gallons per day, of which 
400,000 gallons are supplied t» Ulverston. The 
domestic supply is 21.4 gallons per head, and the 
trade supply 22.1 gallons per head, making a total 
of 43.5 gallons per day per head of the population. 

The Barrow Sewage Works are carried out on 
the duplicate system, the area worked on this 
system being about 640 acres. All the remaining 
drainage areas of the town to the north are drained 
by a high-level intercepting sewer on the single or 
combined system, the sewage and rainfall being 
carried off by the same sewers. This area is 
situated at a high level. For the duplicate system 
there is a sewer which discharges near the Devon- 
shire Dock basin, and serves 400 acres of town area. 
The remaining 240 acres are drained by a sewer 
known as the Cavendish Dock Outfall Sewer. The 
sewage discharge from the 640 acres is, with a 
certain percentage of rainfall, conveyed by a sewer 
to the pump wells of the sewage pumping station at 
Salthouse, and is there raised by power into the 
high-level intercepting sewer. Some of the area 
dealt with is below tide level ; the total length of 
sewers in the borough is about 80 miles. At the 
sewage pumping station there is a pair of Wolff 
compound engines, having high-pressure cylinders 
12 in. and low-pressure cylinders 20 in. in diameter 
by 39in. stroke. There are four single-acting 
pumps, having 30-in. rams; the speed of pumps is 
eight strokes per minute, and the delivery of 
each pump is 150 gallons per stroke ; 3,000,000 
gallons of sewage can be raised a height of 25 ft. in 
ten hours. There is also an engine and centrifugal 

ump capable of raising 4000 gallons per minute. 

he death rate of the town has fallen from 22.84 per 
thousand in 1879 to 14.10 in 1899. Mr. W. H. Fox 
is the borough engineer. 


Barrow Potr Works. 

An important industry in Barrow is comprised 
in the works of the Kellner-Partington Paper Pulp 
Company, which are situated at Salthouse. They 
were started under another name in 1888, and 
were incorporated in the present company in 1889. 
The raw material, which is wood, comes chiefly 
from Sweden, Finland, Russia, and Newfoundland. 
After the wood has been sawn and freed from bark, 
it is taken to the digestor houses, which contain 
fourteen spherical digestors of 12 ft. diameter, lined 
with an acid-resisting material. In these the wood 
chips are cooked with a bisulphite solution ; the 
chips are heated by steam together with the acid 
solution, to free them from resin and incrus- 
tating matter, leaving the cellulose for paper- 
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making. The bisulphite is made on Parting- 
ton’s continuous process, the acid liquors being 
obtained from recovered sulphur and dolomite 
lime. In the bleaching-rooms the pulp is treated 
with a solution of chloride of lime and then stored 
in large drainers, after which it is dealt with in 
the ordinary manner. The papermaking plant 
comprises four large paper machines, with the 
necessary beating engines, machine and _ super- 
calenders, cutters, &c. There are eight Lancashire 
boilers, and four main engines capable of developing 
450 horse-power, besides several smaller engines. 
The works cover 15 acres, and about 500 work- 
people are employed. 





GRIFFIN CHILLED WHEELS. 


Another works that has been started, quite 
recently, in Barrow is the establishment of the 
British Griffin Chilled Iron and Steel Company. 
The object of the firm is to introduce an American 
method of manufacture of car wheels into this 
country. Chilled wheels, as our readers are aware, 
are extensively used in the United States; but 
hitherto they have not found so much favour with 
us. The Barrow Works are conducted on Ameri- 
can lines, so that now, doubtless, the system will 
have a fair opportunity of proving its value in 
Great Britain. The works are quite new, opera- 
tions having only commenced in April of the present 
year. Since that time, however, many thousands 
of wheels have been manufactured for tramways in 
this country, and for our possessions abroad. The 
works at Barrow are well equipped with the most 
modern plant for the manufacture of railway and 
tram wheels, and are especially laid out to obtain 
a continuity of work from the melting-room of the 
foundry to the machine-finishing shop at the other 
end of the works. There is a fine overhead elec- 
tric girder crane for specially heavy work. The 
moulding and casting floors are commanded by 
compressed air cranes. 


OrHER Works. 


Among other works in the district which were 
open to inspection, but which we have not space to 
more fully refer to, are the Barrow Flax and Jute 
Works, the Barrow Salt Mines, and the Furnace 
Brick and Tile Works, and the Corn Mill of Messrs. 
Walmsley and Smith. 


ExcursioN TO FLEETWOOD AND BLACKPOOL. 


On the Friday of the meeting, August 2, there 
were two excursions. The most important of these, 
from an engineering point of view, was that made 
to Fleetwood and Blackpool. 

Leaving the Ramsden Dock, Barrow, the party, 
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RHODESIAN RAILWAY ROLLING STOCK. 


CONSTRUCTED BY THE LANCASTER RAILWAY CARRIAGE AND WAGON COMPANY, LIMITED, LANCASTER, 
(For Description, see Page 182.) 








Fia. 1. 20-Ton Low-Sipep Wacon. 














Fic. 2. 30-Ton Hitcu-Sipep Coat Wagon. 




















Fic. 3. 20-Ton Coverep Wacon, witH GuaRD’s COMPARTMENT. 


which was under the charge of Mr. Frank Stile- | ceeded—sgme by rail, but the majority by the 
man, the engineer-in-chief to the Furness Railway | Blackpoo! and Fleetwood electric tramway—to 
Cow pany, _Were conveyed by the steamer Lady | Blackpool, the power house of the tramway com- 
Evelyn —kindly lent for the occasion by the railway | pany at Bispham being visited on the way. 

company just named—to Fleetwood, where the| The grain elevator to which reference has just 
graiu elevator belonging to the Lancashire and| been made is situated at Wyre Dock, Fleetwood, 
Yorkshire Railway Company, and asuction dredger, |and belongs to the Lancashire and Yorkshire 
al‘o belonging to that company, were open to in-| Railway Company. It was constructed from the 
spection, by permission of Mr. J. A. F. Aspinall, | plans of English engineers, specially sent over 
general manager, and Mr. W. B. Worthington, to America by the railway company, with the 
chief engineer of the Lancashire and Yorkshire | object of combining the best features of practice 
Railway. From Fleetwood the members pro-|in both countries. The elevator may be said to be 





on the American principle. It has a storage capa- 
city of 150,000 quarters in silos cach of 1000 


quarters capacity. The grain is taken from the 
vessel by means of a ship’s leg elevator, 40 ft. in 
length, which has buckets 18 in. long, ruoning at 
600 ft. per minute, and discharging on to a con- 
veying band 23 in. wide, running at 700 ft. per 
minute, in a tunnel from the tower to the ware- 
house. There are two conveying vans in the base- 
ment, which run the whole length of the building, 
and carry the grain to any one of four elevators 
that also run at a speed of 600 ft. per minute, and 
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supply receiving hoppers at the top of the building. 
There are eight of these hoppers, each of which 
will hold 10 tons. From the hoppers the grain 
falls into the weigh-bins, from whence it is fed 
into automatic weighing machines. From here the 
grain is taken to the silos through distributing 
tubes to be stored. When the grain has to be de- 
livered, it is passed on to delivery silos, and from 
thence is run into sacks for weighing by ordinary 
beam machines. 

The Blackpool and Fleetwood Tramways Com- 
pany’s power-house is situated at Bispham, about six 
miles from Fleetwood and two miles from the Black- 
pool terminus. In the engine-room are five open 
marine type vertical compound engines of 200 horse- 
power, constructed by Messrs. Mather and Platt. 
‘They are coupled direct to five multipolar shunt- 
wound dynamos, each capable of giving a continuous 
output of 120 kilowatts at 505 volts. Ledward 
ejector condensers are used, the condensing water 
being cooled by the reservoir at light loads, and 
by a Klein’s cooler at heavy loads. The cooling 
tower will deal with 70,200 gallons of water per 
hour, reducing the temperature from 115 deg. to 85 
deg. Fahr., when the atmosphere is at 70 deg. Fahr. 
The rolling stock consists of 30 motor cars and 
three trailers by the British Thomson-Houston 
Company and by Messrs. Dick, Kerr, andCo. The 
general managerof the line is Mr. John Cameron, and 
the electrical engineer is Mr. Joseph MacMahon. 

The Blackpool Corporation Electricity Works 
were opened in 1893. The capacity is 2400 kilo- 
watts, including the traction plant. High-tension 
alternating current is employed, the pressure at 
the station is 2000 volts, which is reduced to 200 
volts on the two-wire system for consumption. 
High-tension twin cables of 0.1 in. diameter, and 
laid on the ring system, radiate from the works 
to thirteen transforming chambers, and mains of 
0.062 in. in diameter interconnect these. For 
street lighting there are 250 arc lamps and 300 
incandescent lamps. The tramways have been in 
operation since 1885, and were on the conduit 
system; but the trolley system was adopted in 
1899. There are about 14 miles of single track of 
4 ft. 8} in. gauge. There are forty-one cars of the 
double-deck type, sixteen being bogie cars and 
twenty-five single cars. The former seat ninety- 
five passengers and the latter fifty. Each car has 
two 25 horse-power motors, operated by a series of 
parallel controllers. The line is fed by 0.3 in. and 
0.2 in. single cable from section boxes fixed every 
half-mile. Mr. Robert C. Quin is the electrical 
engineer to the borough. 

For many of the details we have here given we 
are indebted to the excellent notices of works 
prepared by the secretary of the Institution. 


Excursion TO THE LAKES. 


The remaining excursion for Friday was by train 
to Lakeside, the station at the lower end of Lake 
Windermere. Here the party embarked on a 
steamer and were conveyed to the upper end of the 
lake. They then proceeded by coach to Grasmere, 
and, after lunch, drove back agaiii<to Ambleside, 
where the steamer was once more joined. The 
return journey down the lake was then. made to 
Lakeside, and after afternoon tea had been _par- 
taken of in the pavilion on the water’s edge, the 
party returned to Barrow. 

Mr. Alfred Aslett, the general manager of the 
Furness Railway Company, the owners of the 
steamer on which the trip on the lake was made, 
kindly accompanied this excursion and added 
greatly to the enjoyment of members by his 
sresence and the assistance he was able to give. 

tis, indeed, to Mr. Aslett that a very large part 
of the success of the Barrow meeting was due, and 
the Institution certainly owes to him a debt of 
gratitude for his exertions on its behalf. 

The excursion of Friday last brought to a con- 
clusion the summer meeting for 1901, certainly 
one of the most successful the Institution has 
ever held. Nowhere, in our experience, which 
extends back now a considerable number of 
years, have members been received with greater 
cordiality than at Barrow. The enthusiasm 
with which every one connected with the great 
firm of Vickers worked for the success of the 
meeting was in itself sufticient to insure its success, 
but all who were engaged in the reception of the 
Institution did their utmost. Members will always 
bear in kindly remembrance the genial and—in 
spite of his eighty-three years of age—most enthu- 
silastic Mayor of Barrow who entertained them 





so liberally. Colonel Vickers, Mr. Albert Vickers, 
Mr. James Dunn, Mr. McKechnie, Lieut. Dawson, 
Mr. Stileman, Mr. Cedric Vaughan, Mr. Wadham, 
and many others will long be remembered by those 
who attended the meeting for their kindness and 
amiability in making things pleasant for their visitors. 
To the kind offices of Mr. Aslett, we have already 
made reference. Lastly, we must congratulate Mr. 
Archibald Miller, the honorary secretary to the 
Reception Committee, on the great success which 
attended the arrangements which he—in conjunc- 
tion with Mr. Worthington, the secretary of the 
Institution—made for the various visits to works, 
and other excursions. In such a meeting as that 
held last week an endless number of matters of 
detail have to be carefully thought out, and these 
make heavy demands upon the local secretary, 
whose work is frequently not recognised as it 
should be by those who, while enjoying its results, 
do not fully appreciate the great energy, combined 
with discretion and local knowledge, by which 
alone such results could be secured. 





LENGTHENING A STEAM YACHT. 

Messrs. WILLIAM BEARDMORE AND Co., Glasgow, 
have lately concluded a very successful piece of work 
in the lengthening of Baron Edmund de Rothschild’s 
yacht Atmah, which went on speed trials on the 
10th ult., when the speed attained—16.143 knots— 
was fully a nautical mile per hour higher than on the 
original trial under corresponding conditions of trim, 
&c. The vessel was built about three years ago by 
another firm ; but the speed attained was not con- 
sidered satisfactory, and she was thus placed in the 
hands of Messrs. Beardmore, at whose yard Mr. 
Edmund Sharer is manager. The hull has been 
lengthened by 30 ft. 8 in., principally to enable a new 
double-ended boiler 17 ft. by 18 ft. to be added, 
with other alterations in machinery. This makes 
the vessel one of the largest yachts afloat—340 ft. 
long over all, 34 ft. 3 in. beam, and 21 ft. deep. 
At the trial on the 10th ult. the vessel was loaded 
down to 15 ft. 3 in. draught with a full complement of 
coal—about 400 tons ; and, notwithstanding the extra 
weight due to the increased size of hull and extra 
boiler (about 375 tons in all), the vessel attained a 
speed of 16.143 knots on the measured mile with 160 
revolutions. As originally built, with the same revo- 
lutions, under similar conditions, except as regards 
displacement, which was less, the speed, as already 
indicated, was 15 knots. The vessel was under steam 
for eight hours, the machinery being thoroughly 
tested. The steering gear, which has been altered to 
Brown’s telemotor system, worked well; and the eas 
manner in which the vessel steered, and the small 
size of her turning circle, were noted. Considerable 
interest has been taken in the work, and many ship- 
builders and engineering —— thought it impossible 
to make a fair line of sheer if the ship were lengthened ; 
others said she would have a knot less speed. None 
of these opinions have been justified, as the yacht 
now is a distinct success. Messrs. Beardmore guaran- 
teed to lengthen and steam the vessel by the end of 
July, so that they are well within the time. The vessel’s 
stability in her new condition has been increased to 
an extent which, while not making her too stiff, will 
add to her seagoing qualities. 
“We give on page 180 reproductions of two photo- 
graphs showing the vessel in dock. 





RHODESIAN RAILWAY ROLLING STOCK. 
In the preceding volume of ENGINEERING (pages 698 

and 764) we described and fully illustrated a Rhodesian 
Railway train de luxe, conceived with full knowledge 
of the requirements of the passengers on long-distance 
runs, and constructed with the excellence which wide 
experience of detail gives ; and now we illustrate on 
page 181 some typical wagons, also constructed by the 

caster Railway Carriage and Wagon Company, 
Limited, Lancaster. These also show that in this 
respect Mr. Cecil Rhodes and those associated with 
him, notably Sir Charles Metcalfe and Sir Douglas 
Fox, the engineers of the line, take a liberal view of 
the prospects and of the need for the most modern 
conditions for coal and goods traffic. 

Fig. 1 shows a 20-ton low-sided wagon, the 

dimensions of which are as follow : 

Length over headstocks ... ... 32 ft. 

Width outside ... ion fs $s eo 

Height of sides and ends (from floor) dy, Bais 

Distance (centre to centre of bogies) 2? x 

Wheel base of ies ... im cee Dias hs 

Diameter of wheels on tread... . 2 6 is 

Size of journals... .. 9in. by 3} in. 

Tare weight res Ses ren 20,030 lb. 
The underframe is of steel channels, 7j in. by 2 in., 
weighing 16 Ib. per foot. The sides, ends, and floor 
are of Baltic red wood; and the sides, as shown, are 
arranged to fall in three lengths. The bogies are of 
bar iron, with flanged steel bolsters and spring planks. 





The wheels have hydraulically forged centres with 
steel tyres and axles. The axleboxes are adapted for 
oil lubrication; and the spiral bearing springs are 
graduated for varying loads. No cast iron has been 
used in ‘construction, the axleboxes, centre pivots, 
side bearings, bogie pillars, and brake hand-wheels 
being of malleable iron. Automatic vacuum brakes are 
applied in conjunction with the Thomas patent 
‘* eitherside” hand brake. 

Fig. 2 is a view of a 30-ton high-sided coal wagon, of 
which a large number have been constructed, and it 
will be noticed that the tare weight of this wagon 
relatively to the load carried is very satisfactory. The 
dimensions are : 

Length over headstocks 

Width outside ... te ike ose 
Height of sides andends ... as 
Distance (centre to centre of bogies) 
Wheel base of bogies ... ap © 
Diameter of wheels on tread... RA s 
Size of journals... Rts gab ... 9in. by 4} in. 
Tare weight 25,400 Ib. 

The steel channels on which the underframe is built 
up are 9 in. by 3 in. by 184 in. per foot, while the 
sides, side doors, and ends are of corrugated steel plate 
3 in. thick, 3 in. by fin. corrugations ; and floor steel 
plates are ,°, in. thick. There are two pairs of doors in 
floor, as shown. The bogies are of bar steel, with 
flanged steel bolsters and spring planks. The wheels 
have wrought-iron hydraulically-forged centres, with 
steel tyres and axles ; and the axle-boxes are adapted 
for oil lubrication. The spiral bearing springs in this 
case also are graduated for varying loads. Here also 
the axle, the axle-boxes, centre pivots, side bearings, 
bogie pillars, and brake hand-wheels are of malleable 
iron, and the brake system is the same as in the low- 
sided wagon. 

Fig. 3 illustrates the standard 20-ton covered wagon 
with guard’s compartment, the dimensions of which 
are: 


Length over headstocks 32 ft. 4 in. 
Width outside body ... bas aes ea 
Width over guard’s look-out a 2. 6 
Height (floor to roof in centre) 7 55 8 
Height (floor to roof at sides) ast 

Distance (centre to centre of bogies) 

Wheelbase of bogies ... ne 5 

Diameter of wheels on tread 

Size of journals... es 

Tare weight ; sie 4, 

This wagon is divided into two compartments, the 
larger being for goods and fitted with a sliding door 
on each side; and the smaller for the _— having 
a hinged door on each side, and fitted with screw 
brake pillar, vacuum release valve and gauge, locker, 
parcels racks and shelves, roof and side lamps, seats 
for guard, &c. The underframe, bogies, wheels and 
axles, &c., are as described for the 20-ton low-sided 
wagon. 


37 ft. 0 in. 
7 9,, 
6 5, 84, 
K 


” ” 


2,, % 





80-TON FLOATING CRANE. 

THE 80-ton floating crane which this week forms 
the subject of our two-page plate, and of the 
engraving on page 188, has been built and designed 
by the Royal Dutch Forge Company at their 
works in Leyden (Holland), who are represented in 
this country by Mr. Alfred M. Buchanan, Suffolk 
House, Laurence Pountney-hill, E.C. The crane is 
intended for the Santos Harbour Works, and was 
supplied to the order of Messrs. Bolling and Lowe, 
London. Its principal dimensions are : - 

6. 


100 
35 
7 
35 


Length of vessel ... 
Beam es i 
Depth as ; si ee 
Outward pimp. bo sheerlegs jz 
Height of top of sheerlegs above water 
level ‘es Sas heen: | ass 50 0 
The power needed is supplied by a vertical high- 
ressure engine, with two cylinders, each 12in. in 
- then by 15in. stroke, and taking steam at an initial 
pressure of 120 Ib. per square inch. 

The general appearance of the craft is capitally 
shown by the reproduction from a photograph printed 
on page 188, whilst the longitudinal section and plan 
(Figs. 1 and 3 on our two-page plate), and the end view 
and cross-section (Figs. 2 and 4) show —— the 
principal features of the construction of the hull and 
of the arrangement of the machinery. 

The hoisting gear consists of two sets of wormwheel 
gearing and two sets of spurwheels. The worms, of 
forged steel, are driven from the steam engine. The 
wormwheels are fitted on intermediate shafts, on 
which, on the other end, are fixed cast-steel pinions, 
driving the cast-steel spurwheels bolted to the 
drums. Each drum, of cast iron, has a diameter 
of 3 ft. 7 in. by a length of 3 ft. 7 in. between 
the flanges, and weighs about 4 tons, All shafts 
are of forged steel; the bearings have large sur- 
faces, and are lined with white metal. The sheer- 
legs are constructed of mild steel plates, the diameter 
in the middle being 2ft. Sin. The _. ends of the 
sheerlegs are provided with cast-steel top pieces to 
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take the upper shaft, which is of forged steel, 12 in. in 
diameter. 

The water-ballast tank, having a capacity of 130 tons, 
is divided into four compartments. Kach compartment 
can be filled er and also all compartments 
together by a 
engine-room. The hull of the vessel is built of mild 
steel, and special attention has been paid to the longi- 
tudinal stiffness of the vessel. 

The crane has been tested on the works with full 
load by a commission of engineers, and proved satis- 
factory in all respects, 





THE ARRANGEMENT AND EQUIPMENT 
OF SHIPBUILDING WORKS.* 
By Mr. James Dunn, of London. 
(Continued from page 170.) 

Closed-in v. Open Shipbuilding Berths, and the Cranes 
Serving Them (Figs. 12 to 19, page 184).—The increase in 
the size of ships, the greater weights of the units now used 
in construction, and the extension of the practice of coun- 
tersinking, riveting, and caulking by portable mechanical 
tools, have necessitated an improvement upon the old 
method of rigging up derricks alongside the ship for lift- 
ing weights on board, or carrying the tools. Many 





uplex ballast pump, placed in the | perth 


work ; the shearstrake plates of the Celtic were 1} in., 
side plating 13 in. to 1in., the bottom plating 1 in., and 
the keelplate 12 in. 

The system carried out at the Union Iron Works at 
San Francisco is shown in Fig. 14. Here there are over- 
head cranes travelling the full length of the building 

erth, and a series of eee at Jibs for ing the 
girder on which the hydraulic riveter is supported. This 
involves an extensive structure, the foundations of which 
on either side limit the number of shipbuilding berths for 
a given width. The berth is not closed in, but the num- 
ber and the great sectional area of the trusses for sup- 
— the travelling crane affect the lighting of the 

erth. These trusses, with their supporting posts, are 
placed at 12 ft. centres ; the uprights are utilised for the 
staging, and they carry, with the use of suspension-rods, 
a jib on which a trolley runs for supporting the girder 
carrying the riveting machines. The girder and riveters 
have to be moved from one pair of the jibs to the other 
as required. The weight of the heavier riveters in use is 
only 1400 lb., to work {-in. rivets with a 30-in. gap. The 
travelling cranes have a lifting capacity of 5 tons; the 
speed longitudinally is 180 a minute, horizontally 
90 ft., and forelevating 90 fp. e structure seems elabo- 
rate for the duty done. This system of two cranes placed 
alongside each other involves a considerable increase in 
the strength of the truss at the centre to support one-half 
of the crane and its load. In the case of the Francisco 





structure another objection has been ingeniously over- 








Operator's house this side. 


Stdle elevation looking from operators house 
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claimed for these structures that there is a saving in the 
cost of shoring and fairing the vessels, but such saving 
need not be confined to this particular form. . 
Swan and Hunter have provided large horizontal jibs to 
their travelling cranes, which revolve below the cranes, 
but withal there is a gap in the centre line, The out- 
side crane of the cantilever type commands a space 500 ft. 
in length and 65 ft. in breadth. 

Fig. 19 illustrates a German design for building berths. 
Here also the jib is carried below the main traversing 
crane, being suspended in a ball-bearing ; the horizontal 
pressure is taken up by live rollers. The lifting gear con- 
sists of a double seb of spurwh and a rope drum 
with turned grooves. e crane has a capacity of 
3 tons, the lifting speed being 66 ft. per minute, the 
longitudinal traverse 197 ft. per minute, the hori- 
zontal traverse 108 ft, per minute, and the rotatin 
of the horizontal jib 295 ft.; the lifting motor is o 
20 horse-power, and the motor for horizontal traverse 
13 horse-power. But hereagain the load is com tively 
limited, and there are between 4 ft. and 5 ft. in the 
centre of the ship which are not commanded by the crane. 

These overhead systems generally involve a light- 
excluding structure over the ship; and, most important 
of all, the maximum weight lifted is not great. While 
they give the advantage of two cranes for each ship, 
these are limited in their radius across the ship, 
although this may not be a serious objection, especially 
with twin-screw steamers. The Wellman-Seaver Engi- 


lat — Baquusen r- Caaxt. “ar 
a” 8 ropes g-in. plough steel 626 ft. long. et 
at one end, to be put on in field. z 

‘*b” 2 ropes 4-in. plough steel 80 ft. long. Socket 
at one end, eye and bent plate at one end, put both 
fastenings on in field. 

“oc” 4 ropes }-in. plough steel 5 ft. 3 in. long, 
Sockets both ends, put on in flelds. 

Ropes ‘‘a” are main ropes running from engine to 
trolley. Ropes ‘‘b” are hoist ropeson trolley. Ropes 
“*c” are tail ropes connecting each pair of sheave 
supports ‘‘ A.” 

hen the trolley drums are at the centre of the 
crane, and the load is lifted half way up, all ropes ‘‘ a” 
have the same length on drums A and B. 

When the load is lifted to the limit of its motion, 
ro id —— --- —— have 14 turns each 
on trolley drums © and D, the ,-in. score for the 





Drums on Trottey—-\_}-Noist Rope tastens to Tre 








-in. rope ‘*b” is full, and the remainder of drums 
C and D is full of ropes —— -- —— and —— «-- —— 





Heist Block 


Ta hoist load both Engine Orums turn in direction indicated by arrow. 


Plan view showing lead of ropes from end sheave supports to trolley. 








To Apgust Rorss. 

Run the trolley to the centre of the bridge, and 
shorten the ropes by means of adjusting screws at 
sheave supports C until the rope —— 

+++ —— have about 4 ft. sag in the span from the 


“—— an 


trolley to the end of the bridge. 
In adjusting ropes, adjustment should be obtained 
Nate by using the screws in both sheave supports O, 

















ee 


This side of trolley nearest to operator’ house. 


Diagrams showing order in which ropes fasten to trolley drums. 








Drum 0. 


wore When rieving ropes faster sheave supports A and Bin position shown with reference to sheaves C 


systems for accomplishing this end have been adopted, 
and most have advantages to commend them. 

One of the first was that in use at Messrs. Harland and 
Wolff's (Figs. 12 and 13, page 184). The gantry crane 
illustrated has a clear headway from rail level to the 
underside of the cross-girders of 98 ft., while the clear 
width is 95 ft. For the purpose of lifting weights on 
board, separate jibs are carried on each of the four 
corners of the structure, swinging through an angle of 
180 deg., and able to place their load of 4 tons within the 
shell of the ship, 40 ft. distant from the axis of the jib, 
without moving the crane. The gantry is used primarily 
for the carrying of hydraulic riveters, and: only incident- 

ly for traversing wi 8 eir position within the 
lly for traversi th loads to their position within th 
ship, so that it would seem that this structure is 
limited in its utility. For carrying the hydraulic riveters 
there are three hydraulic travelling cranes running on 
the cross-girders, two of them on the ge and one on 
the lower boom, an arrangement which enables two 
Tiveters to be brought closely together. In the building 
of the Celtic the heaviest weight carried by the travelling- 
Crane gear was unders to be the hydraulic riveters of 
af tons, and the heaviest weight lifted by the jibs was 
3} tons ; at the Barrow Works 15-ton loads are dealt with 
in building warships on the slip. With their gantry 
Messrs. Harland and Wolff were enabled to rivet expe- 
peditiously and economically the top-sides and keelplate, 
the centre plate, the tank intercostals, and flange-plate 
frames and the upper deck stringers in the Celtic, while 
similar work is done on other large ships. The thickness 
of the plating may also be given in connection with the 
Weights requiring to be dealt with in large merchant 





“an read before the Institution of Mechanical Engi- 





come; usually the two cranes are equal in length, and 

use of their supports there is a considerable space 
at the centre line of the berth—just over the keel—right 
fore and aft, over which the crane has no direct control. 
But, as will be seen from Fig. 14, the apex of the truss is 
3 ft. from the centre line, and thus the crane to the right 
of the section is 6 ft. longer than the other, and commands 
the keel. At the same time there is still a small section 
of the width of the ship which is not commanded by the 
cranes overhead. : 

Fig. 17, page 184, illustrates a structure which has been 
erected quite recently at the Vulcan shipbuilding yards 
at Stettin, and here also the cranes are made of different 
lengths. The structure is of steelwork without roofing, 
and, the motors are electrically driven. Each crane lifts 
4 tons, and the speed of longitudinal traverse is 262 fo. 
per minute. : sunt 

Neither the berth at San Francisco nor either of those 
at the Vulcan Works in Germany is closed in, and in this 
respect they differ from the arrangement adopted by 
Messrs. Swan and Hunter, who, like one or two foreign 
firms, prefer that the berths should be roofed over, as 
shown in Fig. 18. There are advantages in such arran, 
ment where severe weather conditions obtain, especially 
where the —T — the po ag ant 
for long periods ; but apart from the great cost, in view 
of the loads to be supported, there is always the dis- 
advantage of restricted light, because glazing cannot 
always be kept clean, and artificial light is at best a poor 
substitute, and the _— result may be conducive to 
idleness. There is the probability of draughts, and 


although itis said that this not experienced to 


any great extent at Messrs. Swan and Hunter’s, experi- | d 


ence of wind-swept Barrow suggests that this solution 
might involve inconvenience and discomfort. It is 











To Rirve Ropes. 


When rieving ropes, run the trolley to the limit of 
its travel at t end of the bridge which is to the 
right of the rator as he stands at the levers and 


facing the bridge. Fasten trolley drums so that they 
cannot revolve. Put on the }-in. hoist rope ‘‘b,” 
first giving it two turns on the trolley drum, when 
the centre of the hoist block is hanging 28 ft. below 
the centre of the trolley drum. Leav ng the hoist 
blocks in the ition just noted, each of the eight 
§-in. ropes will have the following turns on the trolley 
drums and engine drums ively: Each rope 
marked + —— will have 11 turns on the trolley 
drum and 27 turns on the engine drum; each rope 
marked —— +: will have 11 turns on the trolley 
drum and 1} turns on the engine drum. For the ropes 
mark ° id + —— put on as many 
wraps on both engine drum and trolley drums as the 
number of scores on the drums will allow without 
overwinding ; this will give about two wraps for each 
of these ropes on the trolley drums. For the ro: 

—  -— one will have about 6 turns on engine 
drum and the other about 11 turns. For the ropes 
— +++» —— one will have about 314 turns on the 
engine drum and the other about 37 turns. 


neering Company, of Cleveland, Ohio, who have fitted in 
some American lake y: gantry cranes of the cantilever 
type corresponding in general arrangement to the Brown 
system, have made an arrangement overcoming this diffi- 
culty by overlapping the travelling cranes, and support- 
ing the lifting trolley on the lower flange of the girders 
forming the travellers (Figs. 15 and 16, e 184), 
Cantilever Cranes at Barrow (Brown (s Be 20 to 25, 
pages 184 and 185).—The system which has been 
adopted at the Naval Construction Works at Barrow- 
in-Furness is that known as the Brown patent balance 
cantilever type, and a section of the ae berths 
is shown on Fig. 20. This system consists of a _ 
trestle work placed between two shipbuilding bert 
on which there travels a crane whose cantilever 
arms stretch over the ship on either side of the 
trestle. The trestle for one of the cranes is 729 ft. long, 
and ib will be some time before ships exceed this length ; 
the other is 647 ft., and both can easily be extended at 
any time without even temporary inconvenience. The 
whole of the ship is immediately under the control of the 
crane hook, the total span or outreach of the hook being 
190 ft., while the clearance above the deck structure is 
equal to the depth of the ship itself. The same principle 
is applied for dealing with the plates, timber, &c., at 
the part of the works where the material is 
shown on Fig. 21, the outreach of the hook being 318 
In the design of the Brown cranes as fitted at Barrow 
the wind area was reduced as much as possible so as to 
minimise the — for ® re peer mage re yn 
This also lessened the cost and incidentally i e 
has also been 
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THE EQUIPMENT OF SHIPBUILDING WORKS; CRANES. FOR BERTHS. 


(For Description, see Page 183.) 
Fig.12 ard 13. cantry, HARLAND & WOLFF, BELFAST. CRANCS FOR SHIP-BERTHS. 
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Fig 20. CANTILEVER GRANES FOR SHIP-BERTHS. (BROWN), BARROW. 
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pin joints, so that the entire structure may expand or 
contract longitudinally. The members of the structure 
are held vertically by the centre panel of the trestle, 
which consists of a Jarge A brace extending up 's from 
the foot of one column to the centre of the panel and 
down to the foot of the other column. Fig. 22, page 185, 
shows the form of this bracing. The only possible inter- 
ference with the work alongside of the ship is at the up- 
rights where the ship attains its maximum breadth, and 
even here it is small. f 
The crane is worked by one 85 horse-power electric 
motor (Fig. 23), with suitable gearing for the several 
movements. For traversing the crane along the track on 
the trestle, power is transmitted through bevel gears and 
shafting to the driving gears on the truck, which is con- 
trolled by suitable brakes and clutches. The trolley 
travel along the cantilever arms is accomplished by the 
revolving of two drums winding wire rope connected to 
the trolley. These two drums are on one shaft which runs 
always in the same direction. When one drum is thrown 
into gear with the driving shaft the other is disconnected 
and remains idle, so that while one winds the other 
** pays out.” The drums are kept in the same relative 
position to one another by the use of a return loop or a 
small wire rope, which is wound in an opposite direction 
to the ropes connecting the trolley. The hoisting is ac- 
complished by a single drum ; the lowering is through 
gravity alone, governed by brakes. The speeds vary 
according to load, with the following minima and maxima: 


Feet per Minute. 
... 100 to 600 


Hoisting ... nee oc as 
Trolley or transverse travelling 
Track or horizontal travel 


The cranes lift 10,000 Ib. (44 tons) at the extreme travel 
of the trolley, and 30,000 lb. (about 134 tons) at a distance 
of 60 ft. from the centre of thecrane. The resultant force 
of the crane under the load is kept within the proper 
limits by the use of a counterweight running on a track 
along the cantilever arms and above the track on which 
the hoisting trolley travels. It is connected by ropes to 
the trolley, so that whatever may be the position of the 
hoisting trolley on one arm of the crane, the counterweight 
is at the same time automatically brought to a similar 
position on the other arm. For extra heavy loads there 
13 an additional weight which is added with little trouble 
to the normal counterweight of 4000 1b. To raise heav: 
loads at 60 ft. from the centre the counterweight is ad- 
justed so that instead of being 60 ft. it is 90 ft. from the 
centre, or at the extreme of the opposite arm. This is 
easily accomplished: the trolley is brought to the centre 
of the crane, and the counterweight automatically also 
comes to the centre ; the counterweight is then unclamped 
from the ropes which connect it to the travelling trolley and 
the trolley moved out 30 ft. onthe cantilever opposite to 
that on which the heavy loa dis to be lifted, and the counter- 
weight is there re-clam This operation occupies but 
a minute or two. Thus, when the lifting trolley travels 
to the load it pacges through 90 ft. in coming from 30 ft. 
on one side and foing to 60 ft. out on the other arm where 
the load has to be raised. The counterweight naturally 
travels simultaneousy through its 90 ft., which will be 
from the centre to the extreme of the arm be ey to 
the load. Thus the full lever arm is utilised and the 
full effect of counterweight obtained. 

Fig. 21, page 184, and Fig. 25, page 185, illustrate one of 
the cantilever yard cranes. The main point to be noted 
in the construction of these cranes is the open trestle 
structure, allowing pieces of 60 ft. in length to be carried 
through the pier without turning. To avoid twisting 
there have been adopted what really amounts to two 
a which carry their loads at two points, and which 
travel at exactly the same speed. Actually, however, 
these two blocks form part of a single trolley which is 
operated by two drums. The rope system employed is 
somewhat complicated, but the diagrams, Fig. 26, page 183, 
for which the author is indebted to the Brown Company, 
indicate the —— method of weaving the lines. The 
capacity and dimensions of the yard cranes are as 
follows : 


Trolley travel 159 ft. 1} in. each way from the centre | P® 


of the crane, or, in other words, a total of 318 ft. 3 in. 
ae to centre of the extreme position of the hoist 
ook, 

The maximum load is 11,000 lb. (5 tons), which can be 
lifted and travelled through the entire length of the 
travel of the trolley on the runway. 

The double tracks on which these cranes run are gauged 
30 fb. 6 in. centre to centre. 

The power which is to run one of these 
cantilevers is 85 horse-power arranged for 200-volt tension 
direct current. 

The motor will lift the maximum load 11,000 lb. at the 
rate of 200 ft. per minute, will traverse the crane along 
the tracks at about 300 ft. per minute, and travel the 
trolley to any desired speed up to 750 ft. per minute. 

The high speed of horizontal and longitudinal traverse 
of the cantilever system in operation at the Barrow works 
more than compensates for the duplication of cranes in 
the instances already indicated. 

The Utility of Building-Berth Cranes.—I» will be seen 
that these cantilever berth cranes serve all the purposes 
for lifting material on board, while as regards the su 
porting of hydraulic riveters for double bottom and keel- 
strake work, the usual method of a gantry running on the 
inner bottom or flooring of the ship will, as formerly, be 
applied. For aeons the riveter for working the 
bilge and sheerstrake there is no reason why jibs should 
not be — = the — = a —. and 
on special uprights on the offside of the ship; the pneu- 
sani tenis ioe riveting, caulking, &c., are easly supported 
upon the deck beams use of their light weight. 

The primary consideration was to secure a wide radius 





of action and a reasonably large lifting power at high 
speed, because of the important desiderata which were 
indicated at the commencement of this paper, and par- 
ticularly because of the economy which results from the 
lifting of as much of the machinery and internal equip- 
ment on board while the vessel is on the slip. Thus, for 
instance, it hecomes a simple matter in the future to put 
on board quickly, and thus economically, all auxiliary 
machinery, the greater part of the water-tube boiler 
equipment, the bedplates of the main eS shaft- 
ing right up to the thrust-block, and many other details. 
It is true that part of this work has been done in the past, 
but it has been accomplished at considerable cost with 
temporary sheerlegs, which had to be moved from time 
to time. The principal limiting condition to the work 
done before floating the ship is the ultimate weight to be 
unched. In the first there is the load on the 
launching ways, which has not hitherto exceeded to any 
extent 3 tons per square foot, but it is more frequently 
less than 2} tons, so that there is, from this point of view, 
still some possibility of increase. Again, the dip of the 
stern of the ship at launching is a determining factor. 
At. the launching ground at w, however, there is 
sufficient margin for carryiag out the ultimate aim. 


(To be continued.) 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon session of 
the pig-iron market last Thursday some 7000 tons of iron 
were sold. Cleveland was forced away at the close, and 
the price fell 54d. per ton, Scotch giving way 14d. per 
ton ; but hematite iron made another 9d. perton. A good 
business was done in the afternoon, close on 15,000 tons 
changing hands. Prices were better, Scotch closing 44d. 
up from the forenoon, Cleveland 3d., and hematite iron 
ae 3d. per ton. Cleveland was dealt in at 463. to 
45s, 11d. two months. The settlement prices were : Scotch, 
54s. ; Cleveland, 45s. 74d.; hematite iron, 603. per ton. 
Scotch ironmasters merged have followed the advance 
of 1s. per ton made last Wednesday by Messrs. William 
Baird and Co. Glasgow pig-iron market was quite idle 
on Friday forenoon, only one lot of Cleveland being dealt 
in at 45s. 11d. cash per ton, an improvement of 14d. per 
ton. Scotch warrants were quoted 34d. per ton lower 
for cash at 54s. 14d. per ton sellers, but unchanged for 
one month at 54s. per ton sellers. In the afternoon about 
4000 tons changed hands, the market closing with a steadier 
tone. Scotch warrants closed my Eve down on the day 
at 54s. 3d. per ton cash sellers, while Cleveland finished 
up at 45s. 104d. = ton cash, and hematite iron at 
60s. 6d. per ton sellers one month. Thesettlement prices 
were: 54s., 453. 104d., and 60s. per ton. Owing to the 
occurrence of Saint Lubbock’s Day, business was 
suspended on Monday, but it was resumed in the 
forenoon of Tuesday. A moderate amount of dealing 
was engaged in, confined to 6000 tons of Cleve- 
land iron, and prices were firm in sympathy with 
American advices. Scotch was unchan from Friday, 
but Cleveland made 6d. per ton, and hematite iron3d. A 
small amount of business was done in the afternoon, and 
the tone was a shade easier, Cleveland giving way 14d. 
from the forenoon close. The sales amounted to 6000 
tons, including Scotch at 52s. 9d. and 52s. 10d. for the 
end of the year, and Cleveland at 46s. 3d. to 46s. 1d. two 
months. The closing settlement prices were: 54s., 463. 44d., 
and 60s. 103d. per ton. The warrant market was idle 
this forenoon. me 6000 tons, all Cleveland, were dealt 
in, and the price gave way 14d. per ton. At the afternoon 
session about 2000 tons changed hands, and Cleveland 
recovered 4d. Several lots of Cleveland were also done 
at 46s, 2}d. to 46s. 3d. two months. The settlement 
rices were: 54s., 463, 1}d., and 603. 3d. per ton. The 
ollowing are the market quotations of makers’ No. liron: 
Clyde, 66s. per ton; Gartsherrie, 66s. 6d.; Langloan, 
67s. ; Calder, 67s. 6d.; Summerlee, 703. 6d.; Coltness, 
723. 6d.—the foregoing all shipped at Glasgow ; Glen- 
ock (ship at Ardrossan), 66s.; Shotts a; at 
ith), 70s.; Carron (shipped at Grangemouth), 67s. 6d. 
r ton. In the early part of last week there were glow- 
ing reports from all the iron and steel districts of the 
kingdom—England, Scotland, and Wales ; and spurred 
on by these reports and aided by the congested state of 
the ‘“‘ bear” account, the warrant market for the rest of 
the week, especially for Cleveland and hematite iron, 
showed great liveliness, and a considerable amount of 
business was transacted. It is quite safe to say that all 
round, during the last fortnight, there has been a good 
sound improvement in the iron trade, with consumers 
everywhere freely covering; but to represent a sudden 
spurt in buying as a genuine wave of an onward trade 
movement is going a little too far, and a little time should 
be given to test the permanency of this very sudden im- 
provement. It is also important to take into account the 
state of the Continental demand, as reports from Ger- 
many, Belgium, and France are duller thanever. Trade 
reports from America show a distinc) weakness, and the 
strike there, with all its baleful influences, may throw 
some American pig iron into some of our home and foreign 
markets. Scotch makers are generally higher in price, 
but cannot be described as holding firmly for their ad- 
vances except for hematite iron, which is in strong de- 
mand, and commands sellers’ prices. Both _steel- 
makers and founders here are buying more freely. Messrs. 
Connal and Co.’s public warrant stores contained 59,110 
esterday afternoon, as compared with 59,110 

tons yes' y week, thus showing no change for the 


Death of Mr. Hugh Barclay, of Calder Iron Works.— 
Mr. Hugh Barclay, general manager of the Calder Iron 
Works, belonging to Messrs. Dixon, Limited, died at his 
residence, at the works, early yesterday morning. He 


tons of iron 


‘electricity, and 


* | amounted to 98,0007. 





belonged to Tighuabruaich, in the Kyles of Bute, and 
after endving theoretical and practical chemistry in 
one of the =e laboratories, he took service 
under Sir James Bain and Co., at Harrington Iron- 
works, Cumberland. About nine years ago he joined 
the Calder Works as manager, and while there he 
built a new blast-furnace, and carried out other 
improvements, including the manufacture of spiegel- 
eisen and ferro-silicon for the steelmakers. Mr. Bar- 
clay had a few weeks ago intended to take a voyage 
to America, in the hope that his health might 
improved. He was a foundation member and a member 
of council of the West of Scotland Iron and Steel Insti- 
tute. His death will be much regretted by a large circle 
of business and other friends. He is survived by a widow 
and two young children. 


Dominion Iron for the Clyde—Within the past few 
days two steamers have been chartered to bring from 
7000 to 8000 tons of Dominion pig iron from Cape Breton 
to the Clyde. 


Finished Iron and Steel.—A firmer feeling is reported 
in Scotch steel trade circles for ship-plates, the makers of 
which are now holding for 6/. 5s. per ton, less 5 cent, 
In the Cambuslang district the steel trade has for some 
time back been anything but brisk, but rosier outlooks 
are now reported. Some of the millmen employed at the 
Hallside Works by the Steel Company of Sco have, 
along with other sections, made a start this week, 
the first since the Fair holidays. The Clydebridge 
Steel Works, near Cambuslang, have started after 
a much longer holiday. Ib was stated lately in one of 
the Glasgow pai that Messrs. Harland and Wolff, 
Belfast, shipbuilders, had purchased the Clydebridge 
Works, but there is no truth in the report. Some of the 
makers of malleable iron are fairly well supplied with 
orders and are busily engaged on them. 


Sulphateof Ammonia.—There is a fairly brisk demand for 
this commodity at10/. 12s. 6d. to 10. 15s. per ton. Last 
week’s shipment from Leith amounted to 500 tons. 


New Bolt and Rivet Works at Airdrie.—On Monday, at 
the Airdrie Dean of Guild Court, the North-West Rivet, 
Bolt, and Nut Factory, Limited, had plans passed and 
lining gee for the erection of a e new factory at 
Bellsdyke, Airdrie, on the lands of John Wilson, 
M.P. Operations are being started at once for the erec- 
tion of the works, which are to expected to afford employ- 
ment to a large number of people in the district. 


The Late Ex-Lord Provost Ure.—Death has just carried 
i Provost Ure, LL.D., whose health had for 
the better of a year given some anxiety to his friends. 
He was in his seventy-eighth year, began life as a baker 
in the Briggate of w, and then went into the mill- 
ing business, in which he was really the largest miller 
in Scotland. When the milling e was at a low ebb 
a number of years ago, Mr. Ure took a trip to America 
to learn what was doing there with metal rollers 
in the production of flour. He came back to Glasgow 
and had his Washington-street mills entirely adapted to 
the new system of milling, and, so confident was he that 
he was on the right track, that he built another mill 
—the ‘‘Regent”—which has been gg on as the 
finest in the northern kingdom. It is lighted with 
is fitted on the roller system, the 
flour being of the very highest quality. Asa city governor 
Mr. Ure attained toa very high ition, and was long 
in office. After he retired from the Town Council the 
University made him an LL.D., and for the rest of his 
life he was deputy-chairman of the Clyde Trust, in which 
body he did excellent service, and in him a worthy, 
honourable, and successful career has come to an end. 


The Technical College.—A few days ago, when ‘‘ report- 
ing ong er ” in reference to the subscription being raised 
for the erection of a new technical college, the chairman’s 
committee announced that Mrs. John Elder had pro- 
mised to contribute 50007. towards the building fund, 
and that the Scotch Education Department had agreed 
to make a grant of 50007. so soon as the subscription list 
The building fund now stands at 
98,0517. 13s, 2d., including a donation of 20007. from the 
Nobel’s Explosives Company. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Election of Master Cutler.—On Tuesday the annual 
meeting of the Cutlers’ os a of Hallamshire was held 
at Sheffield, when Mr. ur Robert Ellin was elected 
master for the ensuing year. Mr. Ellin comes of an old 
Sheffield family, who have been engaged in the cutlery 
trade for considerably more than a century, and he is 
the third member of the family to hold the office of master 
cutler. His grandfather, who commenced business in 
1784, was elected to the position in 1833, and his father 
in 1841. When the grandfather decided to erect premises 
in Sylvester Gardens, now a densely populated part of 
the city, a field of corn had to be cleared away before 
building operations could be commenced. 


Reports of ioe Companies.—The directors of Samuel 
Fox and Co., Limited, report a a for the year of 
34,631/., which, added to 17,925/. from last year, gives a 
total available balance of 52,5562. It is proposed to declare 
a dividend for the year of 12 per cent., free from income- 
tax. This will absorb 36,000/., leaving 16,5567. to be 
carried to next account.—The annual meeting of J. Gray- 
son Lowood and Co., Limited, was held on Tuesday at 
Sheffield, Mr. Stuart Wortley, M.P., presiding. The 
adoption of the report, which showed a Y coge on the 
year’s working of 7251/., was moved by the chi a, 
who remarked that effect had been given in this year’s 
accounts to the capital reduction scheme. Altogether 
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42,0007. had been written off. He trusted the company 
were now beginning to see an end of their recent diffi- 
culties. The report was adopted, and a dividend of 
5 per cent. per annum on the reduced paid-up capital 
of — was declared, leaving 2051. to be carried 
forward. 


Iron and Steel.—For some years a movement amongst 
the leading firms in Sheffield been spreading for con- 
centrating the holidays as much as possible. It has been 
found to be extremely inconvenient for a few men to be 
away ata time, and for the holidays to be spread practi- 
cally over the summer. They have therefore adopted the 
plan of closing the works during Bank Holiday week, 
and the men, knowing that such a holiday is coming, 
prepare for it, and they work all the more regularly when 
it is over. Except in the departments having Govern- 
ment contracts on hand, there is nogreat pressure. Some 
crucible steel manufacturers re) 
better off for orders, and should the strike in America 
continue, a very considerable accession of business may 
be looked for. 


South Yorkshire Coal Trade.—Little business is being 
done this week in some branches of the coal trade, Those 
colliery owners who have export contracts on hand have 
had their pits working fairly well, but others, who failed 
to secure a renewal of last year’s favours, are not working 
more than two or two and a half daysa week. A good many 
of the gas-coal contracts are atill unplaced, the companies 
pressing for a larger concession than the 2s. 6d. offered b 
the owners. Owing to the holidays the demand this wee! 
for coal for manufacturing purposes has been quieter. The 
house-coal pits are doing better, although the laying in of 
stocks for winter has scarcely commenced. Prices all 
round are rather firmer. The reduction of the output at 
many collieries has ca’ @ scarcity of a 
material, with a result that much less is being produced, 
and prices are still moving upwards. During the last 
two months blast-furnace coke has gone up’3s. per ton, 
and the quotations for steel-making cokes show an upward 
tendency. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
: MrippLEsBRoucH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a small attendance on ’Change, many of the habituéds 
being absent on ye paw bent; and this, of course, to 
some extent curtailed business. The tone of the market, 
however, was most cheerful, and quotations all round 
were firm. Pig-iron makers, most of whom have 
recently made good contracts, were in no hurry to 
do business, some of them, in fact, preferring to hold off 
for the cea in the confident belief that quotations 
will further advance in the early future. Merchants 
sold No. 3 . Cleveland pig iron at 46s. for 
prompt f.o.b. delivery, and that was the general market 
quotation, though some of the i producers were 
not inclined to quote below 46s. 6d, . No. 1 Cleveland pig 
was 48s.; No. 4 foundry, 44s. 6d.; grey forge, 43s. 6d. to 
44s.; mottled, 43s.; and white, 42s. 6d. A very good 
demand for East Coast hematite pig was reported, and 
many buyers complained that they experience consider- 
able difficulty in obtaining what they need to meet 
their early requirements. Some of the makers were 
said to be so full of work that they could not enter 
into further contracts for delivery over the present 
quarter. Nos, 1, 2, and 3 were put ab 57s. 6d. for early 
delivery. Spanish ore was a little stronger in pr gerd 
with the improvement in pig iron. Rubio was 15s. 6d. 
delivered at wharf here. To-day the market was firm, 
but prices was not quotably changed. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel trades there is now very considerable 
activity. Nearly all the firms in the district have re- 
cently booked a good number of orders, and pretty full 
employment over the autumn months is now assured. 
Quotations have a strong upward tendency and may be 
further advanced any day. Common iron bars are 6/. 5s., 
best bars 67. 15s., iron ship-plates 62. 17s. 6d., steel ship- 
plates 6. 5s., steel hoop 7/., and steel sheets 8/7. 10s.—all 


less the customary 24 per cent. discount for cash. Heavy | Rail 


sections of steel rails are 5/. 10s. net at works. 


Coal and Coke.—Coal may be described as steady. The 
demand for gas qualities is rey and quotations are 
firm. Bunker coal is very plentiful, but the large demand 
keeps prices up. Household coal very flat. Coke in 
excellent request, and average blast-furnace qualities are 
fully 15s. 6d. delivered here, while for best kinds up to 
163. 6d. has been realised. 


Pease and Partners.—To-day Sir Joseph Pease, Bart., 
M.P., presided at the annual meeting of Pease and 
Partners, Limited, which was held at Darlington, and 
attended by over 40 shareholders. The directors present 
were : avid Dale, Bart., and Messrs. Pike Pease, 
M.P., Joseph Albert Pease, M.P., Arthur Francis Pease, 
Albert Edward Pease, and Edward Lloyd Pease. Sir 
Joseph Pease, Bart., M.P., in moving the adoption of the 
report, commented upon the fact that when they appealed 
to the public with their prospectus they gave a — 
that a certain return should be forthcoming. ey had 
been able to fully maintain that undertaking, and he 
pointed out that although the profits for the past year 
had been abnormal, they must remember that in one 
branch of the trade the sale had also been abnormal, 
& fact which might not again occur. In view of that emer- 
gency, the directors recommended that a larger amount 
should ba placed to the reserve fund, and in that way 
they would strengthen their position so as to enable them 
to meet any depression in trade which might arrive. 
Sir David Dale seconded the motion to adopt the report, 


rt that they are rather | hag 





which was to. Sir Joseph Pease then moved that 
a dividend of 253. per share in addition to the interim 
dividend of 10s. per share be declared. Sir David Dale 
seconded, and it was adopted. The retiring directo: 
Sir Joseph Pease and Sir David Dale, were re-elected, an 
the directors thanked for their past services. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown a firm tone, 
as supplies promise to be somewhat scarce. The best 
steam coal has been making 18s. 6d. to 19s. 6d. per ton, 
while secondary — have brought 17s. to 18s, 
ton. House coal has shown little change ; No. 3 Rhondda 
large has made 15s. 9d. to 16s. per ton. Foundry coke 
has been quoted at 183. to 19s. per ton. As 8 iron 
ore the best Rubio has made 14s, 6d. per ton, while Tafna 
been quoted at 15s. to 153. 6d. per ton. 


Bristol and South Wales Wagon Company, Limited.— 
The half-yearly meeting of this company was held at 
Bristol on Friday, Colonel Savile presiding. The chair- 
man moved the adoption of the report, and congratulated 
the shareholders on the fact that the dividend was the 
same as it had been for seventy-nine half-yearly meetings. 
A dividend at the rate of 10 per cent. per annum free of 
income-tax was declared, and Messrs, Almond and Savile 
were re-appointed directors. 


Taunton Tramways.—It is expected that the official in- 
spection of the Taunton electric tramways will be made 
cdeaeoieed (Saturday), and that the cars will be running 
next week, 


Dartmoor Water.—Mr. W. Ingham, C.E., borough 
water engineer of Torquay, has read a paper to the Devon- 
shire ation upon ‘‘Statistics Dealing with Evapors- 
tion, Rainfall, and Delivery of Streams in Devonshire.” 
Mr. Ingham stated that the evaporation from the surface 
of the Torquay reservoir (824 acres) was about 37,500,000 
—— per annum, equal in weight to 165,220 tons. 

vaporation from land surface in Devonshire varied 
between 14 in. to 18 in. per annum. The Torquay water- 
shed was situated between 780 ft. and 1170 ft. above the 
Ordnance datum. The driest year was 1887, with a rain- 
fall of 27.54 in. The wettest year was 1882, with a rain- 
fall of 52.17 in. Speaking a: the latter part of the 
morning was the driest part of the day in Devonshire. 
The rainfall was much less on the north-east side of Dart- 
moor than on the south-west side. It was a peculiar fea- 
ture of the Torquay watershed that the rainfall decreased 
as the _— of the gauges above the sea level in- 
creased, $ was an uncommon event at such low 
levels, and was due to the influence of the adjoining range 
of Dartmoor. Devonshire’s population might be taken 
at 650,000. At 25 gallons per day, the quantity of water 
used would be 5,967,000,000 gallons per annum. Taking 
Dartmoor at 240 square miles, and the mean rain- 
fall at 55 in. per annum, the total fall would be 
190,080,000,000 gallons annually. But | only 
one-half of this was available for water supply, Dartmoor 
was capable of supplying 10,400,000 persons with 25 
— per head per day. Under the circumstances, 

vonshire need not be afraid of inviting London to 
partake of its supply of pure water. 

Gas at Cardiff.—The price of gas for public lighting at 
Cardiff was commented upon at the last sitting of the 
electric light committee of the town council on Thursday. 
It was stated that the price in Cardiff was 3s. per 1000 
cubic feet, while Merthyr paid 3s. 4d., Bristol 23, 1d. 
Portsmouth 3s. Swansea 3s., Liverpool 2s. 11d., and 
Gloucester 2s, 6d. 

Barry-Rhymney Railway.—This new line is an exten- 
sion of the Barry system, and will have the effect o 
augmenting min traffic to Barry, as it opens u 
communication with the Aber, Rhymney, and Taff- 
Bargoed valleys. The new line does away altogether 
with the necessity for using the Taff line, and consider- 
ably reduces the run over the co eage L the traffic being 
taken over by the Barry at Penrhos Junction, and con- 
veyed direct to Barry. The contractors for the new line 
were Messrs. Price and Wills, who were also the con- 
tractors of the Barry No. 2 Dock and the Barry Island 
ilway, the work being carried out under the super- 
vision of Mr. J. Bell, the engineer of the Barry 
Company. 


Cardiff Tramways.—An arrangement has been arrived | q 


at between the Cardiff Tramway Company and the tram- 
ways committee of the Cardiff Town Council, by which 
the purchase price of the undertaking is fixed at 40,000/. 
If the council confirms the action of the committee, there 
will be no arbitration. 


Vale of Glamorgan Railway.—The directors recommend 
a dividend at the rate of 3} per cent. perannum. The 
award in an arbitration between the-company and the 
contractors has been delivered. It directs the payment 
to the contractors of 29,7162. with the costs of their claim, 
and that the contractors shall pay to the company the 
costs of a counterclaim. Differences between the company 
and the Barry Railway Company are now the subject of 
negotiations between the two Boards, 


Newport Tramways.—Measrs. S. Andrews and Son’s 
lease of the Newport tramway system having nape 
the lines have reverted to the town council, which will 
work them in future. The cars, horses, stock, &c., have 
been taken at a valuation. Until completely equipped 
for electric traction, the cars are to be drawn by horses. 


London and South-Western Railway. —The ratio of the 


working ex to the traffic receipts upon the London 
and South-Western Railway in the first half of this year 
were 63.12 per cent., as compared with 60.08 per cent. in 


the first half of 1900. The steamboat receipts showed an 


increase in the first half of this year of 3190/., while the 
ex increased 4793/., entirely in consequence of the 
anced coat of coal. The Basingstoke and Alton Light 
Railway has been opened for traffic, and the Amesbury 
and Military Camp Light Railway is approaching com- 
aoe. The wor the Meon Valley line and the 
xmouth and Salterton line are being actively proceeded 
with. The doubling of the Farnham and Alton line has 
been brought into use, and a new fly-over junction at 
Pirbright, for the accommodation of ng rom Alder- 
shot, and for the relief of the main line, has also been 
opened. Widenings of the line between Waterloo and 
pham Junction, between Hampton Court and Woking, 
and between Woking and Basingstoke, are proceeding 
satisfactorily. The expenditure made during the first 
half-year for additional er stock was 67,090/., the 
whole outlay made under this head to the close of June, 
1901, being carried in coun ge to 5,240,0552. The 
number of locomotives upon the system at the close of 
June, 1901, was 733. The number of vehicles in use in 
the coaching department at the same date was 3948; and 
the number of vehicles in use for the conveyance of mer- 
chandise and minerals was 13,727. The cost of locomo.- 
tive power in the first half of this year was 417,753/., as 
compared with 359,711/. in the first half of 1900. The 
aggregate distance run by trains in the first half of this 
year was 8,557,360 miles, as compared with 8,629,488 miles 
in the first half of 1900. 


Barry Railway.—The accounts for the past half-year 
show a balance of 54,2652. available for dividend on 
the ordinary stock. The directors recommend a dividend 
at the rate of 7 cent. per annum, absorbing 52,922/., 
and leaving 13437. to be carried to the credit of the cur- 
rent half-year. The deep lock was re-opened February 
25. In view of the fact that the wall which has been 
restored has been greatly strengthened, and that other 
new works have been executed in connection therewith, 
20,0007. of the cost has been charged against capital ; 
the balance, 32,631/., being placed to the debit of the net 
revenue account. The accounts show that the items of 
capital expenditure for the past half-year also include 
52297. for additional accommodation, 1062/, for a new 
rolling bridge, 11,6002. in respect of dock No. 2, 27002, for 
a new locomotive, 39,4147. on account of the new Rhym- 
ney branch, and 6000/. as a contribution towards 
—— the Brecon and Merthyr Company’s Rhymney 

ranch, 





PrRoposeD SuBMARINE NAPHTHA PropucTion.—During 
the last few years the possibility of obtaining naphtha 
from submarine deposits has attracted considerable atten- 
tion in Russia, and the matter has been specially repo: 
upon and laid before a committee. That important sub- 
marine naphtha deposits exist is neutly guenecanee. The 
peninsula of Abscheron forms the basisof the Baku naphtha 
industry, but there is no reason to suppose that the 
naphtha deposits should stop at Baku ; on the con 3 
they probably continue in an eastern direction, below the 
paar ere being many circumstances which indicate that 
such is the case. The ibility of extending Baku’s 
naphtha industry below the sea is therefore under serious 
contemplation. ‘Two coast areas in particular are re- 
ceiving special attention, viz. : Bibi-Eibat, and the coast 
of the island of Swiitoi, both districts form the geological 
continuation of the a ery layers of Baku. 
The depth of water at the island of Swjitoi ranges from 
14 ft. to 50 ft., and at Bibi-Hibat to some 30 ft. The 
questions which have offered themselves for consideration 
are, in the first instance, the collecting and storing of la: 
quantities of naphtha, the complete tion of the 
springs, guarantee against any risk from fire, the _—— 
tion without danger of the necessary works, and, finally, 
that the submarine naphtha production must not interfere 
with or do harm to the existing naphtha industry. The 
plant and other requisites will, to a great extent, be the 
same for the submarine naphtha industry as used on land; 
naphtha reservoirs, power stations, pumping stations, 
&c., will be wanted just as on shore. As there appears 
to be every reason to believe that the submarine naphtha 
deposits — be just as rich as those on shore, the instal- 
lations for the former must naturally be on a similar scale, 
Transport by means of boats is not looked upon as prac- 
ticable, partly on account of the large quantities of sand, 
which the fountains rally throw up together with the 
naphtha, and partly use it would entail considerable 
anger and be very difficult with a rough sea, such as might 
frequently be expected in winter time. Craft worked by 
steam engines would also incur considerable risk in an 
atmosphere full of naphtha vapours, and so would boats 
with naphtha or kerosene motors. The risk might be re- 
duced, but cannot be removed altogether. Every precaution 
against fire must be taken, and the reservoirs must be 
built of a material —- resisting both fire and water. 
The committee, which has been considering this question, 
has, under the circumstances, arrived at the conclusion 
that an exploitation of the submarine naphtha deposits 
will be both troublesome and risky from the surface of 
the sea, and it therefore reports in favour of closing off 
the district in question from the sea, and working ib in 
the ordinary manner. This damming off is, however, a 
somewhat costly business, and the question remains, how 
remunerative an undertaking of this kind will prove. In 
all probability the first attempt of drawing naphtha from 
submarine soil will, however, be made at Romany Lake, 
one of the centres of the Baku —— industry. It is 
proposed to empty and lay dry the in question, and 
several groups of naphtha firms have already tried to 
secure the concession, but the Crown does not find their 
offers sufficiently The committee which is a 
with this question therefore proposes that the Crown s 
itself lay dry the lake, and then let the area in the usual 
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THE NAVAL MANCUVRES. 

THE naval manceuvres for 1901 were brought to a 
conclusion on Monday last by an engagement fought 
off the Cornish coast, and which would appear to 
have resulted—the decision of the umpires is not yet 
announced—in the victory of the ‘*X” Fleet, com- 
manded by Admiral Wilson. It will be evident 
that the chief object of make-pretend warfare is 
to learn **how not to do it,” for the conditions 
must be so different from those which would be 
present with the real thing, that we must look to 
negative rather than to positive results. In this 
respect the authorities who govern the destinies of 
the Navy do not always appear to take full advan- 
tage of the harvest of experience which these opera- 
tions spread before them year after year; though 
doubtless many changes find their way into the pro- 
cedure of the Fleet which might be traced to the 
lessons of the manceuvres, though in our ignorance 
we fail to recognise the fact. 

In all sham fights—as it used to be the fashion 
a generation ago to style what we now call man- 
ceuvres—there must always be absent the one great 
element of success and failure of all real fights, 
the test of accuracy of gun fire. Let umpires be 
ever so prescient, they can never allow for this. 
It is both a snare and an advantage ; it makes the 
task of those who plan the general idea more easy, 
because it enables an old and comparatively obso- 
lete vessel to be put on an equality with one of 
modern date. That is the plain advantage ; the snare 
is equally obvious, for the practice inclines us to be 
forgetful of the undoubted defects of many of the 
ships upon which we place reliance for the safe- 
guarding of the country. We are always too apt— 
erhaps, more especially Parliamentarians and 
Admiralty Boards, are too apt—to gauge our naval 
strength bya standard; to judge the efficiency 
of the Fleet by the sole duties it has been called 


very few exceptions. Since the year 1805, when 
the great sea fight was fought off Cape Trafalgar, no 


to put forth its might in battle array; and, indeed, 
the world yet lacks a great practical object-lesson 
of naval warfare under modern conditions of steam, 
armour, rifled ordnance, and high explosives. Long 
may it continue to do so! 

But though peace operations cannot prove gun 
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tiles fired or the handling of the weapons, there is 
one great element of naval power that can be 
fairly well tested by naval manceuvres, and that is 
sea speed. If we turn to the list of ships engaged 
in this year’s operations, we find on one side—in 
the **X” Fleet of Admiral Wilson—a a 
and homogeneous squadron of modern battleships 
opposed to a larger miscellaneous collection of more 
i 8% obsolete vessels, the ‘*B” Fleet of Admiral 
Sir Gerard Noel. This defect of the defending 
force was strongly emphasized in the final engage- 
ment off the Lizard. 

Rapid steaming, however, is a less important 


20 | element of efficiency in ships of the line than in 


cruisers, and we fin sin a wider divergence of 
speed between the vessels of ‘‘B” Fleet than in those 
of Admiral Wilson’s command. This divergence, 
however, is of smaller consequence for tactical 
urposes than in the case of ships of the line, 
beets the duties of cruisers lead to their more 
often acting singly, and when accompanying the 
Fleet their speed is nearly always sufficient to 
enable them to keep pace with the battleships. 
Such a consideration does not detract from 
the seriousness of having no first-class cruiser 
on either side with a designed speed on trial so 
high as 21 knots. In one case, however, a squadron 
of cruisers stood a good chance of failing to engage 
on advantageous terms through having to wait for 
the slower vessels. Indeed, the effect of speed in 
the cruiser class would appear to be emphasised as 
a result of the operations. 
In general design the scope of the mancuvres 
just concluded, is similar to that of last year. 
he operations have led to more conclusive results, 
and the field of warfare was changed from the coast 
of Ireland to the Channel. The “B” Fleet of 
Admiral Sir Gerard Noel was cruising in the North 
Sea at the time war was declared ; but had de- 
tachments of cruisers and torpedo craft at Plymouth, 
Portland, and Portsmouth. The task it had to 
perform was to obtain command of the English 
Channel and its approaches, as well as those 
of the Irish Sea, and to protect the commerce 
converging towards our western and southern 
orts. The duty of the ‘‘X ” Fleet was to destroy 
ritish commerce and drive in the opposing ships. 
Portsmouth, Portland, and Plymouth were the 
bases of ‘“*B” Fleet, and of its two subsidiary 
squadrons ‘*C” and ‘*D” of smaller craft. These 
ports were supposed to be in a complete state of 
military defence, but not altogether impregnable. 
Ireland, the Scilly Isles, and the Channel Islands 
formed the territory of the ‘‘X” Fleet, with its 
special squadrons ‘“‘Y” and ‘Z,” and a con- 
vention of absolute impregnability was awarded 
to these bases. In making a comparison of 
forces, it is found that ‘‘B” had twelve battle- 
ships as against eight of ‘*X ;” but, for reasons 
already referred to, there can be little doubt 
that Admiral Wilson directed the more powerful 
vessels had it been ‘‘the real thing.” » Each of the 
two Admirals commanded five first-class cruisers : 
Admiral Noel had two more second-class cruisers 
than Admiral Wilson—seven against five; ‘‘X” 
had two third-class cruisers against one of ‘B ;” 
and each had one torpedo-gunboat. Admiral 
Wilson had 32 destroyers, whilst Admiral Noel 
commanded only 28. Of torpedo-boats there were 
ten on each side. 
In one feature a closer approach was at- 
tempted to the conditions of real warfare. It 
was laid down that the conditions under which 
ships would be put out of action would not be 
governed by definite rules. ‘‘ Hach case must be 
decided on its merits by the umpires on the basis 
of what would be probable in war. ... When 
either side considers that he has beaten the other, 
he should signal ‘propose reference to umpires.’ 
If the other agrees to the reference, the action is 
to cease. If the other does not agree, the action 
may continue, but not for more than a reasonable 
time, which is to be determined by the senior 
officer present.” The ‘‘ reasonable time” is more 
definitely expressed as an hour for large craft and 
half-an-hour for torpedo vessels. When reference 
to the umpire has been agreed to, the senior officer 
present determines what ships on either side are 
to proceed to port to await the decision of the 
umpire. 
It would be profitless, with the imperfect infor- 
mation we at present possess, to trace in detail the 
movements of the opposing fleets. A good deal of 
attention appears to have been devoted to the hus- 





efficiency, either in regard to the effect of projec- 


banding of coal; a most desirable economy of fight- 
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ing force, but one that may easily be carried too 
far. Fog and hazy weather evidently played a part 
in the operations, although they did not effectually 
decide the issue, as on @ former occasion. The 
Apollo and Latona of the ‘‘ B” Fleet fell victims to 
this cause, being surprised by five ‘‘X” cruisers. 

The value of signalling by wireless telegraphy 
has again been strongly emphasised by these 
manoeuvres, information of great value being con- 
stantly transmitted and received in this way. It is, 
apparent, however, that a secret code must be used 
for important communications. Several merchant 
vessels were captured, an eventuality that must be 
the accompaniment, for us, of any naval war between 
forces approximately well matched, and one which 
the nation would, in real hostilities, have to support 
with such philosophy as it could command; as it has 
had to do in past times. In naval mancuvres, 
however, the capture of a merchant vessel is largely 
a matter of form, as the traders take no trouble to 
keep out of sight, and do not care much whether 
they are brought-to or not. This is one of the 
unrealities of sham warfare. 

An important part of the scheme of operations 
was the blockading, by Admiral Noel, of the 
Channel Islands, but this blockade was successfully 
raised by Admiral Wilson, who brought nearly the 
whole of his ships to the task, so that the block- 
aders, who were not in such force, stood really no 
chance. Admiral Wilson appears to have been 
well served by his scouts ; at any rate, he received 
good information which enabled him to bring the 
raising of the blockade to a successful issue, and 
thus deprive his opponent of an important part of 
his force ; indeed, after this, the merchant shipping 
in the Channel was in a parlous state. 

The chief and crowning event of the manceuvres 
was the action off the Lizard. The operations so 
far had followed the almost inevitable course of 
naval warfare, real or sham, the opening hos- 
tilities being between cruisers and the smaller 
craft. But on Monday last at midday the opposing 
fleets met, and a grand naval engagement was fought 
at a spot that may, perhaps, some day see great 
issues decided. The full force of battleships was 
engaged on both sides, namely, twelve vessels of 
the “B” Fleet and eight of the ‘“X” Fleet. 
The latter, however, had a marked superiority in 
cruisers and smaller craft ; there being five cruisers 
and but one destroyer in “‘B” under Admiral Noel as 
against twelve cruisers and five destroyers attached 
to Admiral Wilson’s fleet. Ifships of their respec- 
tive classes had been equal, the tactical superiority 
manifestly rested with the defenders of the Channel 
and shipping, ‘‘B ;” but ships were by no means 

ual, and the heterogeneous nature of Sir Gerard 
Noel's line of battle led to his defeat, so far as can 
be judged at present. The difficulty of carry- 
ing out tactical operations and maintaining any 
definite line of battle with ships of various qualities 
was soon manifest, and this enabled Admiral 
Wilson to make most effective use of his cruisers. 
The two armoured cruisers of the ‘‘B” Fleet were 
also placed in the line of battle. This gave 
Admiral Wilson a manifest advantage for manceuvre 
purposes ; but how it will be looked on by the um- 
pires remains to be seen. The slower speed of some 
of Admiral Noel’s ships enabled Admiral Wilson to 
concentrate his fire on a few vessels, a circumstance 
that in real warfare could have had but one result. 
The battle doubtless will prove useful, even though 
the lessons it impressed ave as old as ships and guns 
themselves, for it will impress still more strongly 
the need of homogeneity in the line of battle. The 
whole of the manceuvres have indeed been full of 
instruction, and the other great want of a fleet has 
once more been made manifest—the absolute neces- 
sity for fast cruisérs. A blind man cannot expect to 
beat one who keeps his sight. Sir Gerard Noel 
had undoubtedly the more difficult task, and he 
appears to have had the worst of the luck. The 
fact that he failed to clear the Channel must by no 
means be taken to indicate that England is in a 
more insecure pusition than was formerly imagined 
by some; but it may serve to ——— to the many 
that there is need to make the Royal Navy more 
complete than it now is; that it should be organised 
on an orderly and scientific basis, with each unit 
designed for a definite duty, and no unit absent. — 

An incident of the manceuvres of a dramatic 
nature was the loss of the — through going 
ashore off Alderney in a fog. appily, no lives 


were lost, and probably the Admiralty will take 
advantage of the situation to order a new and doubt- 
less improved steam turbine-propelled destroyer. 


OPPOSITION TO PRIVATE BILLS. 


THE casual student of Parliamentary procedure 
might be led to suppose that the Committees are 
guided by no well-defined principles in deciding 
whether to allow persons to be heard in opposition 
to the private Bills which are brought before them. 
Each year enterprises of a new type spring up 
which require Parliamentary sanction ; and before 
a Committee of either House is left to decide 
whether the necessary powers shall be granted to 
the promoters, it is necessary to consider the 
persons, orclasses of persons, who have a locus standi, 
i.¢., who are entitled to be heard in opposition to 
the scheme. By having this question determined 
before the case for the promoters comes on for 
hearing, the expense of entering a petition, instruct- 
ing counsel, and of bringing forward witnesses to 
support the opposition may be saved. 

A reference to what are known as the locus standi 
reports, a new number of which has recently been 
published by Messrs. Sanders and Austin, enables 
a would-be petitioner against a Bill to obtain 
some information as to his right to come in and 
oppose. Of course, it leaves the question whether 
his opposition is likely to be successful or not quite 
open. In railway, tramway, and electric-lighting 
cases, which are perhaps of the most general 
interest at the present time, it is difficult to point 
to any hard-and-fast principles by which the locus 
standi committee is asited, as much depends upon 
the evidence which a petitioner is able to bring 
forward. We can, however, suggest the following 
general rules, which have been deduced from the 
consideration of a number of cases decided by the 
**locus standi Committees.” 

Persons or companies are entitled to oppose : 

1. When the object of the Bill is to authorise an 
undertaking which will compete with a similar un- 
dertaking of the petitioners. Thus, one electric- 
lighting company can oppose another, or a gas com- 

any can oppose an electric-lighting scheme ; simi- 
nate, an omnibus company may oppose the estab- 
lishment of electric tramways over their line of 
route. 

2. When they are representative of the body of 
ratepayers who oppose the local authority in under- 
taking the work. 

3. When the proposed works will involve the 
uprooting of streets, the duty of repairing which 
is on the opponent. Opposition of this kind is 
usually met by protective clauses; on the other 
hand, no locus standi will be granted, so that it 
calls for no further comment. 

4. When the undertaking is one which the pro- 
posed opponents cannot lawfully carry on. 

5. When the interest of the opponents in the 
scheme is of a merely general nature. 

6. When the competition alleged is that which 
might exist between an electric tramway and a rail- 
way, there having been in existence previously a 
horse tramway continuously competing with the 
tramway. If, however, the electric tramway covers 
a long distance, it seems that a competing railway 
will be allowed to come in and oppose. 

In illustration of the foregoing hypotheses it may 
be useful to refer to the following cases. It is a 
distinctive feature of locus standi cases that the 
committee never give any reason for allowing or 
disallowing the locus standi. The reason has to be 
enforced from the evidence and arguments adduced 
on either side. 

1, Cases in which the Proposed Scheme is to Com- 
pete with One Owned by the Petitioners.—In the 
Aberystwith and Welsh Coast Railway (Steamboat) 
Bill, 1865, in which the promoters sought power 
to provide and use steamboats in the transmission 
of traflic between certain ports in Wales and any 

rts in Ireland which they might think fit, the 

teamship Owners’ Association of London peti- 
tioned against the Bill, alleging that they repre- 
sented parties who were owners of steamships and 
other vessels engaged in carrying on communica- 
tion between England and Ireland, and that the 
powers oe by the Bill, if allowed to pass, would 
authorise the — injuriously compete with 
the petitioners. It was held that they were en- 
titled to appear and oppose the Bill before the Com- 
mittee. 

The plainest cases of the right to locus standi are 
those in which the opponents of a proposed measure 
are themselves the proprietors of, or interested in, 
some undertaking of asimilar character. Thus, as 
has been observed, a gas company may oppose an 





electric-lighting scheme, and vice versa. The earliest 


reported case relating to the opposition by a gas 
company to the promotion of a scheme for electric 
lighting is that of the Hull Lighting Bill. There 
the Corporation of the Borough of Kingston- 
upon - Hull, who alleged that their local Act 
enabled them to provide for street lighting within 
the borough by means of gas, oil, ‘‘or other- 
wise,” sought statutory powers to raise money for 
the purpose of public lighting by electricity. The 
Bill was op on the ground of competition by 
three gas companies which lighted different parts. 
of the borough ; and on their behalf it was urged 
that under the local Act, as under the Public 
Health Act, 1875, the Corporation could not do 
more than contract for a supply of the means of 
lighting, whether derived from gas, electricity, or 
other sources ; and that a competition with private 
enterprise carried on by the help of the public 
rates stood on a different footing from a compe- 
tition between gas companies. It was decided that 
the petitioners were entitled to come in and oppose 
the Bill. It has also been established that a gas 
company is entitled to oppose an electric-lighting 
scheme, although the promoters allege (a) that the 
gas company has no monopoly of lighting ; (b) that 
the principles applying to gas and electricity are 
quite distinct from each other; and (c) that a 
statutory gas company is not entitled to be heard 
against an electric-lighting order. [See the Fern- 
dale Gas Light and Coke and Water Works Com- 
pany, Limited, 1S. and A. 314.] : 

2. Opposition by Ratepayers.—Where ratepayers 
seek to oppose some Bill which is promoted by the 
local authority, the referees will generally satisfy 
themselves that the opponents are representative 
of the inhabitants at large. 

In a Welsh case, which was heard in 1899, the 
promoters sought power to supply electricity within 
the district of a local authority. They were opposed 
by a number of ratepayers, whose right to be beard 
was contested on the ground that they were not 
representative of the general body of ratepayers. 
It was also argued that, inasmuch as the local 
authority had consented to the scheme, the objec- 
tion of the ratepayers was futile. It was held that 
the ratepayers could not be heard. 

The salient rule that rival undertakings may 
oppose each other does not seem to apply unless 
the opposers’ district is identical with that of the 
promoters. In the Bermondsey and Marylebone 
No. 12 Bill (1S. and A., 249), the promoters, who 
were the local authority of the district, sought to 
confirm an order authorising them to supply elec- 
tric light within their district. The petitioners 
were two electric-lighting companies outside the 
district, who sought an opportunity to raise the 
question whether, when there isa statutory com- 
pany already carrying on its business, powers 
should be given to the local authority to enable it 
to enter into competition with the existing com- 
pany. The promoters contended that the parties 
to be heard are the companies already supplying 
electric light within the district, but that the 
petitioners had no rights within the area, and were 
not entitled to be heard. The petitioners were not 
allowed to oppose. 

With regard to electric railways which involve 
the laying of wires, whether overhead or under- 
ground, in the streets, it was at one time decided 
that a gas company is entitled to locus standi to 
oppose any clauses in the Bill which affect their 
mains and pi Thus, in the Kidderminster 
Tramways Bill, 1896, the petitioners were a gas 
company, who alleged that the Bill would authorise 
the promoters to interfere with the access to, and 
the maintenance of, their mains and pipes. They 
alleged that it would be impossible to work the 
tramway without a liability to explosions, which 
recent experience had shown might take place 
through sparking. The promoters contended that 
the petitioners were sufficiently protected by the 
model clauses in the Bill. In spite of this, the gas 
company were allowed to come in and oppose. 
Opposition on this ground would not now be per- 
mitted. In the Airdrie Tramways Bill (1900) a 
water company who supplied water in the district 
alleged that as they had mains and pipes beneath 
the road along which the tramways were to run, 
their interests would be prejudiced. The pro- 
moters pointed out (a) that the petitioners were 
amply protected both by the Tramways Act, 1870, 
sub-sections 30 and 32, and by the Bill which incor- 
porated the special provisions of the model clauses 





which were drawn on the recommendation of Lord 
Cross’s Committee, and which secured gas and 
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water companies from the effects of electrolysis. In 
consequence of this the Committee decided that 
there was no locus standi. 

4, Where Petitioners have no Legal Right to 
Carry on the Proposed Work.—An instance of a 
company being denied right of audience on this 
ground was aflorded by the Tyldesley Gas Bill in 
1865. There, the local board sought powers to 
supply gas to certain districts. A gas company 
tried to obtain leave to oppose; but as it was 
shown that they had no power to break up streets 
in the affected areas, they were held to have no 
locus standi. 

5. Opposition of a General Nature.—Those who 
oppose a tramway or other scheme on general 
grounds will generally have an opportunity of 
doing so by appearing as witnesses, though their 
locus standi as petitioners against the Bill may be 
disallowed. 

6. Opposition of Railways to Tramways.—Parlia- 
mentary Committees have shown a decided reluct- 
ance to allow any railway company to oppose the 
development of tramways which may compete with 
them. The development of electric tramways over 
long distances seems to have modified the rigour of 
this rule in recent years. 

In the Dublin United Tramways(Electrical Power) 
Bill [1897, 1S. and A. 157], the Bill authorised the 
use of electrical motive power on the tramways of the 
promoters, who had also another Bill before Parlia- 
ment for the construction of further tramways. 
The petitioners, a railway company, alleged that 
provisions contained in a former Act were wholly 
omitted from this Bill, and that they would suffer 
by competition. Ina former case, the same peti- 
tioners had been refused a locus standi on similar 
allegations. The petitioners now contended that 
that decision should not be followed, on the ground 
that subsequent events had not proved that what 
was then considered tc be merely an improvement 
of existing competition was in reality an entirely 
new form of competition. The promoters contended 
that the principal object of the Bill was to authorise 
substitution of electrical for animal power on their 
tramways ; and they pointed out that the Court 
had already decided that this was merely an im- 
provement on existing competition, and that the 
petitioners were not therefore entitled to be 
heard. It was decided that the probable com- 
petition in this case would be so small as not 
to warrant the Committee in giving a locus 
standi. (Secus, that in a case where stronger 
evidence of competition was put forward, the right 
to oppose would not be denied.) The principle here 
laid down was modified in the Airdrie and Coat- 
bridge Tramways Bill (March 20, 1900), which 
authorised the construction of tramways within the 
burghs of Airdrie and Coatbridge, to be worked by 
electrical power. The local authority of Coatbridge 
having refused their consent, the Standing Orders 
Committee struck out that portion of the Bill. The 
petitioners were two railway companies, who alleged 
that they were entitled to be heard against the Bill, 
as originally deposited, onthe ground of competition. 
The promoters contended that there was no such 
competition in the Bill in the form in which it now 
came before Parliament as entitled the petitioners 
to be heard; and they further contended that, even 
assuming there was competition, it was contrary to 
the practice of the Court to allow railway companies 
to be heard against a street tramway on the ground 
of competition. It was held by the Court that the 
petitioners were entitled to be heard on the ground 
of competition. In the course of the argument the 
chairman said: ‘‘It must not be considered that we 
do not allow railway companies a locus standi against 
a tramway : that depends on the individual case. If 
the competition were merely with a short tramway 
within a particular borough, then, perhaps, the 
railway company could not make out a case; but 
an extensive tramway, to be worked at great speed 
by electrical energy, might become a formidable 
competitor to the railway.” 

The same’ argument was successfully used by the 
Great Western Railway, who sought to oppose 
the junction of the Uxbridge and well tram- 
ways. It was shown that by uniting these two 
systems, a tramway some 18 miles in length would 
come into serious competition with the company’s 
passenger traffic from Uxbridge to London, and to 
intermediate stations. 

The principle that a railway company may in 
certain circumstances oppose an electric tramway 
applies also where an omnibus company is likely 
to be injured by electrical tramways. Thus, in the 





London County Council Tramways (No. 1) Bill 
(May 22, 1900), it was shown that the Bill autho- 
rises the promoters to construct tramways to be 
worked by electric traction, and to reconstruct 
other tramways. The petitioners were owners of 
ractically the whole of the omnibuses working in 
ndon, and they claimed to be héard on the 
ground of competition and interference with streets. 
The promoters contended that the Bill would 
merely improve existing competition by converting 
horse tramways, and that the petitioners were not 
entitled to be heard. The omnibus companies, 
however, were allowed to appeal. 





THE CERTIFICATION OF BOILER AND 
ENGINE ATTENDANTS. 

Tue Select Committee of the House of Commons 
appointed to consider the Steam Engines and 
Boilers (Persons in Charge) Bill have issued their 
report. In it they state that certificates have been 
required for engineers in seagoing steamships since 
1862. Passenger and cargo steamers plying on 
lakes, canals, and rivers, and cargo vessels em- 
ployed within home trade limits—that is, around 
the British Isles and the Continent of Europe, 
between the River Elbe and Brest—do not, 
however, require to carry a certificated engineer. 
This distinction, it was held, seems to indi- 
cate that the certificate has been regarded as 
unnecessary where the steamships are under 
the more frequent and immediate control of 
the owners. The Committee report that the 
evidence given by the representatives of the trade 
unions, and the resolutions passed at their annual 
congresses, indicate that a desire exists on the part 
of those they represent that a system of certificates 
for persons in charge or control of certain classes 
of land boilers and engines should be established. 
The Committee, however, consider that if such a 
system were to be established, it would require to 
include all boilers and engines, whether worked by 
steam, oil, gas, or electricity, no evidence having 
been brought forward by those in favour of the 
Bill to show why any particular class or classes of 
engines or boilers should be excluded. They also 
consider that if that was the case, certificates might 
with equal reason be required for persons in charge 
of cranes, hoists, steam hammers, and other similar 
machines. 

In the opinion of the Committee there is no 
necessity for any such system of certificates, seeing 
that the facts and figures brought to their know- 
ledge indicate that great care appears to be taken 
in the selection of capable, trustworthy, and quali- 
fied persons to take charge of engines and boilers, 
and that the owner of the engine or boiler on whom 
the liability rests in case of accidents and explosion, 
is the person on whom the absolute responsibility of 
selection should continue to be placed. They con- 
sider that if a system limiting the charge and 
control of boilers and engines to certificated persons 
were established, it would unduly restrict the 
opportunities of selection, especially in outlying 
localities ; and whilst such certificates would offer 
some guarantee of technical knowledge, there would 
be a danger that less attention would be paid to 
the more important questions as to the practical 
experience, moral character, nerve, and common 
sense of an individual applicant. Having regard 
to the enormous number of boilers in use, the 
figures for recent years, the Committee point out, 
do not indicate that accidents arising from ignor- 
ance on the part of the persons in charge are 
numerous. The Committee, in view of the opinions 
they have expressed in the report, have therefore 
not considered it necessary to suggest amendments 
in the Bill which was referred to them. 

This decision is of great importance, and it is 
interesting to review the evidence upon which it is 
based. And first it may be said that the Committee 
consisted of the following members: Mr. William 
Allan, Mr. Baldwin, Sir John Brunner, Mr. Crean, 
Mr. Galloway, Sir Alfred Hickman, Mr. Jacoby, 
Mr. Nannetti, Lieutenant-Colonel Pilkington, Sir 
Francis Powell, Mr. Renshaw, Colonel Royds, 
Mr. Tomlinson, Mr. John Wilson (Durham), and 
Sir Thomas Wrightson. Several sittings were 
held. Mr. H. S. Cunynghame, Assistant Under 
Secretary at the Home Office, who was amongst the 
most important witnesses, said that the general view 
of that department was that the necessity for legisla- 
tive interference in cases of danger depended on the 
danger to life which was shown to actually exist. 
Comparatively very few accidents occurred in con- 





nection with steam engines. He handed in to the 
chairman a memorandum containing all the informa- 
tion on the subject of the inquiry at the disposal 
of the Home Office. 

Mr. Carey, secretary of the United Alkali Com- 
pany, Limited, said he appeared also at the request 
of the Alkali Association. His company had 528 
boilers, working at pressures varying from 10 lb. to 
1001b. Thedefinition of a boiler in the Bill was not, he 
thought, satisfactory. He suggested that it should 
be defined as ‘‘ any closed vessel used for genera- 
ting steam or for pret water or other liquids by 
direct fire,”” and should include the necessary fit- 
tings. He thought that boilers used for agricultural 
purposes and those for travelling shows were far 
more likely to be inefficiently managed than boilers 
in factories, and should be included in the Bill. 
The Speers that persons in charge of boilers 
should hold certificates was, in his opinion, quite 
uncalled for, and was likely to harass trade. He 
agreed that boilers should be periodically inspected 
by competent and independent inspectors, such as 
those by insurance and inspection societies ; and 
further, he thought a register should be kept. 
Travelling boilers should not be granted permits 
to work before a certificate of an inspector had been 
"rapes to the local authority or the police. In 

is experience, accidents were not due to the in- 
competency of the men in charge, but to the negli- 
=— of employers and the use of inefficient 

ilers. 

Mr. E. G. Hiller, chief engineer of the National 
Boiler and General Insurance Company, said that 
in their experience it was found that the ignorance 
as regards technical matters on the part of those 
in charge very seldom affected the safety of the 
boilers and their working. The cause of explosions 
generally came under two main heads. One was 
defective condition, and was mainly controllable by 
efficient inspection. The other was mistakes, 
negligence, and misman ent on the part of 
those in charge of the boilers. Some of the cases 
that occurred might be attributable to a lack of 
technical knowledge, but it was exceedingly un- 
common at the present time to meet with a boiler 
attendant who was not fully alive to the importance 
of seeing that the safety valve was free and reliable 
in its action by test. He had never met with an 
attendant who did not realise the danger of allow- 
ing the boiler to get short of water. Overheatin 
through deposit and the presence of grease h 
sometimes caused explosions. The evidence afforded 
by the number of boiler explosions which had 
occurred indicated that such legislation as the Bill 
pro was not required, and that a majority of 
explosions due to mistakes, negligence, and mis- 
management were attributable rather to ordinary 
carelessness than to the lack of technical knowledge, 
and would be just as likely to occur to men who 
had certificates as to those who had not. 

Turning to the details of the Bill, witness men- 
tioned that the term ‘‘boiler” evidently would 
include hot-water boilers at chapels and schools, 
and certificated attendants would’ be necessary in 
such cases. This would cause great difficulties in 
working, the number of these boilers being so very 
large. The fact that he had not been able to find 
that boiler explosions were due to the lack of tech- 
nical knowledge on the part of the attendants had 
led him to doubt whether any object would be 
gained by giving certificates. 

Mr. J. W. Restlev, C.E., engineer to the South- 
wark and Vauxhall Water Company, said that at 
their various stations his company had about ninety- 
five boilers in use, working at pressures ranging 
from 40 lb. to 200 lb. per square inch. There was 
a resident engineer at each station, and in some 
cases he held a Board of Trade certificate. The 
stokers and attendants were trustworthy men, who 
had been in the company’s employ for many years. 
If anything unusual was re » an inspection 
was made by skilled men. eekly reports by the 
men in charge were made, and entries were kept in 
a register, which were carefully considered from 
time to time. The metropolitan water companies 
were strongly opposed to the registration of boiler 
and engine attendants. If certificates were re- 
quired, the number of men available would be 
seriously restricted, combination would be assisted, 
and, in the event of a strike, the boilers could only 
be kept going with difficulty. The water com- 

nies had duties to the public to perform, and 

e thought they should excluded from the 
operations of the Bill, especially as they did every- 
thing possible to secure safety. The responsibility 
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for his company’s boilers rested upon himself, and 
there had been no serious accident for the last ten 
years. If the attendants were certificated, in his 
opinion it did not follow that they would be more 
competent. He looked upon the certificates pro- 
posed to be granted by the Bill as very dangerous 
documents. He would place no reliance on a cer- 
tificate granted, as proposed, on the recommenda- 
tion of two employers, without proper examination. 

Mr. C. Dykes, general manager and secretary of 
the Rochdale Canal Association, submitted that 
the Bill would, by giving their enginemen and 
boiler attendants a sort of rank which would 
entitle them to refuse other sorts of work, throw 
an impediment in the way of carrying on their 
business, and be injurious. Canal companies, being 
on the same footing as railway companies, should 
be exempted, as they were, from the provisions of 
the Bill. Certificated men would not necessarily 
be more competent. He objected to compulsory 
certificates, but would not object to men passing 
voluntary exaininations for certificates of compe- 
tency, though he would not accept these necessarily 
as evidence of their owners’ qualifications. 

Mr. Rigby, manager and engineer to the Salt 
Union, Limited, owning a large number of boilers 
and engines at their various works, said that it was 
absolutely necessary that an employer should have 
a free hand in selecting the persons he wished to 
employ. The Bill was very ill-conceived and 
showed a great want of technical knowledge in its 
preparation. 

Mr. Hunter, chief engineer of the Manchester 
Ship Canal, said he did not think that this Bill, if 
it were passed, would contribute one iota to the 
safety of the public, so far as the engines and 
boilers of the Ship Canal or kindred companies 
were concerned ; it would rather tend, he thought, 
to divide the responsibility, and also impose addi- 
tional burdens where there were at present quite 
enough. He was afraid that another effect of the 
Bill might be to form enginemen and boiler men 
into a corporation similar to that of pilots on the 
Mersey. At present the Ship Canal Company took 
on aman when he was comparatively young. At 
first he was an engine cleaner, then a stoker, next 


he was put on the list of spare drivers, and, finally, 


he became an engineman. He was then under 
close supervision and inspection for a long time 
before he was put in charge of an engine or boiler. 
He did not see how the Bill would do anything to 
add to the man’s competency. Further, the Bill 
would limit the area of selection of men whom the 
Ship Canal, for instance, would require to look 
after their engines and boilers. Railway companies 
were exempted from the operations of the Bill, and 
he contended that canal and dock companies should 
also be exempted. 

Mr. W. H. Lambton, representing the Durham 
County Colliery Enginemen and _ Boilermen’s 
Association, said that that body had over 2000 
members, and included practically all the engine- 
men and boilermen in the county. He oe 
that a large proportion of the accidents from defec- 
tive engines and boilers would be avoided if those 
in charge were properly qualified. He failed to see 
how the Bill would harass employers, and he did 
not think there would be any scarcity of engine- 
men if a certificate of competency were made neces- 
sary. A certificate he held was a certain guarantee 
of knowledge. 

Mr. W. B. Charlton, winding engineman at 
Helton Colliery, Durham, and President of the 
National Federation of Enginemen and Boilermen, 
said that that federation had instituted in Durham 
a system of selection of persons whom they thought 
were fit to be employed to mind engines and boilers. 
The number of doubtful men had thereby been 
much diminished, but it was not entirely satisfac- 
tory to them, because now and again a manager, 
finding that there was only the union behind the 
test of fitness, disregarded their selection. 

Mr. Watson, Secretary of the Lancashire Engine- 
men and Boilermen’s Association, supported the 
Bill, believing that such legislation would tend to 
diminish the number of accidents in connection 
with engines and boilers. He said that many 
winding accidents at mines were not reported, 
because they had not caused injury to fife or 
limb. He remembered an accident which occurred 
in 1899 at a Lancashire colliery, and which resulted 
in a loss to the firm of nearly 3000/. ; but it was 
not mentioned in the report of the inspector for 
the district. Witness was in favour of granting 
certificates of competency because he did not 





think that the Mines Act made provision for the 
strict examination which there ought to be in con- 
nection with the selection of competent enginemen 
at collieries. He did not regard the question of 
technical knowledge as of equal importance to the 
question of moral courage: he would consider it 
as supplemental. A colliery manager, though he 
might be very careful in his selection of men to 
attend to the engines and boilers, was not fitted 
to judge as to what a qualified engineman was. 
Therefore he was in favour of some system of 
examination by an independent authority. He did 
not entertain the opinion that the granting of 
certificates would cause a diminution of the field 
from which competent men could be drawn. 

Mr. Forshaw, Wigan, assistant-secretary to the 
Lancashire Federation of Enginemen and Boiler- 
men, practically agreed with the previous witness, 
He estimated that 90 per cent. of the members of 
that association would be able to obtain certificates 
of competency. 

Mr. Carter, Castleford, secretary of the National 
Federation of Enginemen and Boilermen’s Associa- 
tions, was in favour of the general provisions of 
the Bill. 

Mr. Copley, Rotherham, general secretary of the 
National Amalgamated Union of Enginemen, re- 
ferred in his evidence to various winding accidents 
at collieries which he attributed to lack of experi- 
ence and judgment on the part of the enginemen. 
To avoid such accidents he wished men who were 
employed at colliery engines to be subjected to a 
Board of Trade examination as to their character, 
nerve, and fitness for such positions. He thought 
it necessary that persons in charge of boilers should 
not only pass an examination in technical know- 
ledge, but should prove their practical fitness for 
the post. 

r. Green, smoke inspector to the Sheffield 
Corporation, representing the National Union of 
Enginemen, Carmen, and Boilermen of Great 
Britain, said his experience as a smoke inspector 
had convinced him that a more general knowledge 
of the elementary laws of heat would tend to a 
diminution of the smoke nuisance. He did not 
think that a single thorough inspection of boilers 
and engines in the course of the year was sufficient. 
He did not believe that the compulsory certitica- 
tion of persons in charge of boilers and engines 
would harass industry. At first there might be 
some difficulty in getting a sufficient number of 
certificated men, but afterwards there would be a 
greater supply than there was a demand for. 

Mr. T. Ratcliffe Ellis, Wigan, secretary of the 
Mining Association of Great Britain, said that 
mineowners agreed that the qualifications required 
by a man for attending winding engines were good 
health, good nerve, and care, and that with these 
qualities little technical knowledge was required. 
In fact, the special qualifications for engine winders 
were such as would not be discoverable by exami- 
nation. He had been assured that the regulations 
as to mines were now sufliciently stringent to pro- 
vide for the competency of the engineers. Re- 
ferring to accidents from overwinding, and acci- 
dents in shafts, he did not gather that any of the 
cases were such as would have been prevented by 
the provision of more competent enginemen. The 
evidence showed that most of the cases were due 
to the mental condition of the man in charge, and 
consequently no examination would have prevented 
such accidents. He was of opinion that the Bill, 
if passed, would tend to displace competent men, 
and that others who had ale a theoretical know- 
ledge would be appointed. It would, he felt, 
create a difficulty in the event of a strike of certi- 
ficated men taking place, inasmuch as it would not 
be easy to get hands to replace those on strike. 
His main objection to the Bill was not that he 
feared the effect of a strike, but that it would not 
conduce to any greater safety than existed at 
the present time. In many cases, he believed, 
that the locomotive men at collieries were old 
enginemen from railways. The Bill would prevent 
their being employed at the collieries unless they 
passed an examination. Witness added that 
196,000,000 persons were lowered down and wound 
up the shafts of coal mines in Great Britain every 
year, and the average number of fatal accidents was 
only three. 

Mr. A. G. Lyster, engineer-in-chief to the Mersey 
Docks and Harbour Board, said he was responsible 
for the whole of the 240 engines and 273 boilers 
belonging to the dock estate, all of which were of 
varied types, Every man employed in connection 





with these boilers and engines was appointed after 
special interviews and examinations. Many of 
them had had experience in the work elsewhere, 
and were able to present good references, while 
others were trained on the Dock estate. All the 
boilers were thoroughly inspected by their own 
mechanical staff, and the more important of them 
were also subject to the inspection and guarantee 
of the Manchester Steam Users’ Association, who 
also examined their new boilers during construc- 
tion. Their floating boilers were supervised by. 
outside parties, some by Lloyds’ and some by the 
Steam Users’ Association. Both in regard to the 
examination of the boilers and the selection and 
supervision of the men in charge, the Board’s regu- 
lations went further than any legislative provision 
that could be . He was of opinion that the 
Mersey Board, and other dock authorities similarly 
situated, should be exempted from the operations 
of the Bill. The Board’s system of inspection, 
control, and attendance was as close and effective 
as that of the railway companies or any other body 
whom it was proposed to exempt. If the employ- 
ment of certificated men were compulsory, the 
Board might sometimes experience difficulty in 
obtaining such men. Their men were often chang- 
ing, and certificated men might not always be 
available. The result would be delay and incon- 
venience. He had been in communication with a 
great many dock authorities, and they had requested 
that his evidence should be received on behalf of 
them all. The operations connected with their 
steam engines and boilers did not involve any 
great or special risks to the public or the employés. 
He had never known of a boiler explosion on the 
Dock estate, and the few accidents which had arisen 
in connection with engines were not due to causes 
which might have been avoided if the persons in 
charge had possessed certificates of competency. 
They had been caused rather by annie, 
engendered by familiarity. The Dock Board did 
not consider that the possession of a first or second- 
class certificate would afford any guarantee of the 
capacity of the man who held it. The question of 
administration involved in the case of the Mersey 
Board was the same as was involved in the case 
of every dock authority, and the claim to exemp- 
tion was made on the same ground. He was further 
opposed to the Bill on general grounds, for he 
thought that the substitution of the responsibility 
of the Secretary of State for the responsibility of 
the employer was unsound in principle. The 
certificate depended upon the Secretary of State, 
and hence his responsibility. 

Sir William Arrol, M.P., of the firm of Sir 
William Arrol and Co., Glasgow, who incidentally 
informed the Committee that he began life as a 
fireman, said he thought that the owners of boilers 
should be left entirely alone as regarded the persons 
they employed. He objected to any interference 
with the responsibility of the employer. His firm 
had always plenty of men, belonging to the superior 
class of labourers, who were entitled to a better 
job as soon as there was one, and he thought it 
would be a great hardship if these men were pre- 
vented obtaining promotion. He regarded the 
technical knowledge supposed to be n to 
make a competent engineman or competent boiler 
attendant as of less importance to an employer 
than the question of his moral character, nerve, 
and judgment. 





THE WESTINGHOUSE ELECTRIC 
COMPANY IN ENGLAND. 

On July 14, 1899 (see ENGINEERING, vol. Ixviii., 
page 51), we gave, under the above title, an outline 
of the scheme the British Westinghouse Electric 
and Manufacturing Company, Limited, with regard 
to the large works they contemplated putting down 
at Trafford Park, Manchester. 

Since that date, the installation has been carried 
on apace, and the following data concerning the 
works, given by the British Westinghouse Com- 
pany, will be found of interest : 

The company was formed in July, 1899, with a 
capital of 1,750,000/.; the site chosen at Trafford 
Park covers an area of 130 acres, and affords great 
facilities for the bringing in of raw material and 
the delivery of manufactured articles. The con- 
struction of the buildings will take up 15,000 tons 
of steel and 10 million cubic feet of timber. About 
3000 workmen are at present engaged in completing 
the installation, and some 27 miles of track are 
laid on the ground for the distribution of the 











AvG. 9, 1901.] 


ENGINEERING. 





193 











building material. The works will consist of an 
iron foundry, to the east, 170 ft. wide and 580 ft. 
long; next to it is the brass foundry, malleable 
iron foundry, pattern shop, steel foundry, and 
forge. The engineering shop is contained in another 
building, 430 ft. wide and 900 ft. er ; it will be 
equipped with the most modern tools, all electri- 
oally operated. This building is divided longi- 
tudinally into bays, the side bays having two 
storeys for fitting and finishing the smaller ma- 
chinery. Two other buildings will cover the offices 
and stores. The works will employ about 5000 
British workmen, and will be mainly devoted to the 
construction of Westinghouse electric machines, 
both alternating and direct current ; tramway and 
railway motors ; converters; transformers, &c. It 
is stated also that a large portion of the plant will 
be devoted to the construction of gas engines. 

Electric construction work will be started a few 
months hence, and if the size of the installation, and 
especially the ‘‘go” which animates the whole 
place, are taken—as they can perfectly be—as 
criteria of the number of kilowatts and of the 
horse-power which will be turned out regularly 
every year, the nightmare of foreign competition in 
one of the most important branches of industry 
will not lay heavily upon us. 

Nor have the British Westinghouse Company 
been unmindful of the welfare of their men ; they 
have acquired about 120 acres of land just outside 
their works, on which they contemplate putting down 
from 2500 to 3000 dwellings. Schools, clubs, and 
recreation-grounds will also be provided. They 
state, with regard to this part of their undertaking, 
that ‘‘ it is important to remember, in this connec- 
tion, that the careful attention given to the securing 
of health and happiness of the employés is held to 
be an essential condition for business success, and 
is not by any means a matter of philanthropy.” 
This is genuine American frankness. 

On Saturday last, the 3rd inst., the corner-stone 
of one of the main buildings was laid by the Right 
Honourable the Lord Mayor of London, Alderman 
Frank Green, supported by the Right Honourable 
the Lord Mayor of Manchester, Ticunen Briggs, 
J.P., by Alderman W. Vaughan Morgan and Mr. 
Joseph Lawrence, M.P., Sheriffs of the City of 
London, and by the Hon. Robert P. Porter, of 
New York. The speeches delivered on this 
occasion afforded a fresh testimony of the most 
cordial relations which exist between British and 
American enterprise, energy, and capital. Of 
these speeches that of the- last-named gentleman 
contained many suggestive sentences bearing 
strongly on the commercial competitive positions 
of this country and the United States. The more 
important of these we have summarised below. 

Mr. Porter pointed out that these great modern 
industrial enterprises staggered political economists. 
The American Protectionist used to point to the 
establishment of British works in America as 
proving the benefits of a protective tariff. 

He supposed, with equal right, the British free-trader 
might attribute this 6 Westinghouse enterprise to 
the policy of free le. The fact is the magnitude of 
modern industrial enterprises, the march of industrial 
events, made it necessary to revise our texb-books of 
political economy. Our free-trade friends had told us 
we could not become a great exporting country under 
protection, yet we had reached our noonday sun of pros- 
perity under a stiffer tariff law than either the tariff of 
1883 or the McKinley Law of 1890. Reference had been 
made to the fact that British capital or British labour 
under American direction were erecting those mighty 
shops which, when completed, would employ five or six 

- thousand workmen. The ways of Eng experience, 
capital, and conservatism, when interwoven with 
American ingenuity, enterprise, and energy, made a 
fabric strong enough to compete with the resp of the 
world. After all, England was America’s largest customer, 
for over half the enormous exports from that country 
went to England and her possessions. While the West- 
inghouse concern was international, and had establish- 
ments in France, Germany, Russia, and other countries, 
such a duplicate as this of the enormous works in Pitts- 
burgh, USA. at a time when the industrial world was 
changing from steam to electricity, must be productive in 
both countries of better feeling, mutual benefits, and a more 
comprehensive way of han ling the + problem of 
traction and transmission of power. Ib will be strange 
if the combined brain power and organising force of 
England and America cannot solve the great problem 
of cheap and effective power, and keep ah of the 
times. It is claimed by some that England is behindhand 
in the electrical industry, in modern engines, and in usi 
the latest devices for the transmission of power. Suc 


an international enterprise as this is the bestremedy. The 
interchange of ideas, like the interch of mechanical 

often makes thi . @ epidemic of 
industrial mism in the daily Press of England is 


not justifiable—certainly not in the Manchester district, 








where Trafford Park had in a few years been converted 
into a hive of human industry and endeavour. Old 
“*David Harum” said, ‘‘a reasonable amount of fleas 
was good for a dog, if only to keep him from brooding 
over the fact that he was a dog.” Soa reasonable amount 
of industrial imism might be good for a country if 
only to lower the temperature of conceit; but in the pre- 
sence of such new and splendid industries as were to be 
seen in the northern districts of Great Britain, there was 
little, if any, cause in England for gloomy forebodings, 
but much cause for reasonable rejoicing. 





NOTES. 

THe Execrro-TecunicaL Inpustry IN GERMANY. 

THE electro-technical industry of the German 
Empire maintained its rapid development dur- 
ing the year 1900. On March 1 of that year 
there were a total of 652 electric centrals, with 
an aggregate of about 250,000 kilowatts. Of 
this total about 63 per cent. were a 020- to light- 
ing, and 37 per cent. to power. October 1 
last year the total had grown to 712 electric centres, 
which means an increase of 60 centres within a 
period of seven months. It is worth noticing in 
this connection that the increase of the electricity 
required for motors is more rapid than the increase 
in the consumption for lighting purposes. Electric 
working is being more and more universally adopted 
in large factories in all parts of Germany. Also, a 
regards electric railways and tramways, there is a 
marked increase in the consumption of electricity. 
On September 14, 1900, there were electric tram- 
ways in operation in 99 German towns, with 
an aggregate mileage of 2660 miles, and with 
5994 motor carriages. In various other towns 
there are electric tramways in course of con- 
struction, which already have been or will be 
opened for traffic during the present year. Of 
special interest are the electric railway between 
Berlin and Zehlendorf, with its electrically-worked 
traffic, and the new (about 19 miles long) electric 
experimental railway between Berlin and Zossen. 
Of the 652 electric stations which were in operation 
on March 1, 1900, only 27 hail from a time before 
1889. Out of the total of 652, 166 are owned by 
town or rural municipalities, whilst 463 are in the 

ssession of private individuals or companies. 
There was a total of 2,623,893 incandescent lamps, 
50,070 arc lamps, 106,368 electric motors, and 
58,557 electric meters. In the Kingdom of Saxony 
there was in 1896 a total of 65 miles of electric 
tramways, whilst it had risen to 142 miles in 1899. 
The number of ae carried increased from 
an aggregate of 34,614,979, or 188,313 per day, in 
1896 to an aggregate of 113,592,390, or 371,597 per 
day, in 1899. 


New Soutn Wates Iron anp Coat. 


We drew attention some little time ago to the 
efforts in progress in New South Wales to estab- 
lish an iron manufacturing industry which would 
permit the Colony to supply part at least of its 
many and growing requirements of iron and steel 

oods. The occasion was the compact between the 
Nanennane and a Tasmanian company, whereby, 
in consideration of the erection of large works by 
the latter, the former undertook to purchase its 
output of rails up to a given quantity at a price 
to be agreed upon. In the annual report of the 
Department of Mines we have evidence of sustained 
activity in this direction. In view of possible de- 
velopments, it was desirable that the extent of the 
Colony’s iron-ore deposits should be accurately 
gauged, and Mr. Jacquet, of the Geological Survey, 
was instructed to examine those known to be easily 
accessible. That gentleman has now. completed 
his work, and his investigations show, according 
to the report, that ‘‘ extensive deposits of ore 
suitable for the manufacture of steel exist,” and it 
is hoped that the establishment of smelting works 
on a —— scale will shortly be commenced—a 
matter which we thought was assured under the 
compact referred to. The actual output during the 
year was not large ; but when the demand begins 
in real earnest, the supply will apparently not 
fail it. In a general way, Coghlan’s information 
on the subject of ore supplies is useful. 
He says that magnetite is widely distributed 
throughout New South Wales. The results 
of a number of analyses made from deposits at 
Brown’s Creek, in the county of Bathurst, and at 
Wallerawang, where veins were opened out a few 
years ago, show that the samples of ore yielded 
from 40,89 to 56.85 per cent. of metallic iron. At 
Wallerawang a variety of garnet, containing a large 
percentage of metal, occurs in conjunction with the 








ore in the veins, which is described as ‘‘ extremely 
well adapted for reduction in the blast furnace.” 
Brown hematite occurs in very extensive deposits 
in the Blue Mountain Ranges, the principal centres 
so far explored being situated at Mittagong, Picton, 
Berrima, Lithgow Valley, Wallerawang, in the 
Rylstone and Mudgee districts, and in the vicinity 
of Port Stephens. The result of a number of 
analyses of this kind of ore denotes that it 
is very rich in metallic iron, containing a 
proportion of 42.69 to 64.48 per cent., and 
in the majority of cases over 55 per cent. of 
metal. The value of these deposits is enhanced 
by their almost invariable occurrence in proximity 
to limestone and coal-beds, while the main lines 
of railway pass through the regions where the 
deposits are most easily worked. The production 
of coal last year reached 5,507,497 tons—a record 
total, and 910,469 tons more than in 1899. The 
coke-making industry also continues to expand, the 
output for last year being 126,213 tons, valued at 
109,620/., an increase of 52,4901. in value over that 
of the previous year. A large number of additional 
ovens were in course of erection at the close of 
1900, and further progress is assured for the 
current year. 


A Seque. to tHE Tarr VaLe Ratiway Case. 


One by one the props which have hitherto sup- 
ported some of the less honourable trade unions 
seem to be giving way under the calm judicial 
scrutiny of the House of Lords. In the case of 
Leatham v. Quinn and others, which was decided 
before that august tribunal, it was held that while 
it may be lawful for A to persuade B to do that 
which B has a legal right to do, although it injures 
C, yet it is illegal for A to conspire with other 
— for such a purpose ; and an action may be 

rought against him and his co-conspirators by C. 
The facts of the case which is an authority for 
the above important proposition were shortly 
these. The plaintiff was a butcher at Lisburn, 
near Belfast, who for some twenty years had 
carried on a prosperous trade. One of his customers 
was a man named Munce, to whom he had been in 
the habit of sending between 201. and 301. worth of 
meat in each week. In 1893 a trade union called 
‘*the Belfast Journeymen Butchers’ and Assistants’ 
Association’ was formed, of which three of the 
defendants were president, treasurer, and secretary 
en This society called upon the plaintiff 
to dismiss certain non-union men in his employ- 
ment. This the plaintiff refused to do. Thereupon 
the defendants sent letters to Munce, at Belfast, 
informing him that unless he stopped dealing 
with the plaintiff they would call out the non- 
union men in his (Munce’s) employment. Munce 
objected very strongly, but was eventually com- 
pe ed to submit ; with the result that the plaintiff's 

usiness was ruined. The defendants also pub- 
lished ‘‘ black lists,” which contained the names 
of the plaintiff and those who were employed by 
him, and who were his customers. He thereupon 
brought an action, which was heard by Lord Justice 
Fitzgibbon and a jury at Belfast, in which he 
claimed damages against the defendants: (1) For 
procuring Munce to break his contracts ; (2) for 
the publication of plaintiff’s name in the black 
lists ; (3) for the intimidation of Munce and others 
to break their contracts ; and “) for the coercion 
of Dickie and other servants to leave the plaintiff. 
He also alleged that the defendants had conspired 
together to do all the above things. The jury 
found that this was so, and awarded substantial 
damages. Lord Justice Fitzgibbon, the Irish 
Court of Appeal, and, finally, the House of 
Lords, have all decided that there was a good 
cause of action, and that the plaintiff was 
entitled to judgment. A doubt was naturally 
felt that the case might have been covered 
by Allen v. Flood. But the Lord Chancellor dis- 
tinguished that case on the ground that no con- 
spiracy had there been alleged or proved. Lord 

ustice Lindley clearly states the reason for his 
judgment in Leatham v. Quinn in the following 
terms: ‘‘ A threat to call men out given by a trade 
union official to an employer of men belonging to 
the union and willing to work with him is a form 
of coercion, intimidation, molestation, or annoy- 
ance to them and to him, very difficult to resist, 
and to say the least, requiring justification. None 
was offered in this case. It is said that con- 
duct which is not actionable on the part of 
one person cannot be actionable if it is that 
of several acting in concert. This may be so when 
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many do no more than one is supposed todo. But 
numbers may annoy and coerce where one may 
not.” Referring to the Trade Union Acts, Lord 
Justice Lindley said that he did not think a combi- 
nation to persuade a man’s customers to leave him 
was one which had been rendered ep by that 
Act. We have dealt at considerable length in a 
recent number with the Taff Vale Railway case, 
where it was held that the union may be made 
liable for torts in its corporate oe yA Coupling 
that decision with the principle laid down in 
Leatham v. Quinn, and we find that the trade 
union may be held responsible if its members con- 
spire together to injure any individual. Every act 
of a trade union is to some extent the result of con- 
spiracy on the part of the members ; they will be 
well advised to hesitate before they give counten- 
ance to acts which have brought Quinn and his co- 
defendants within reach of the law. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 31. 

Tue strike in the steel industry has not assumed 
any radical change, although on Monday the announce- 
ment was made that by the close of the week peace 
would be proclaimed as the result of the meeting be- 
tween the head of the Amalgamated Association and 
Mr. Morgan. Theiron and steel industry, as a whole, 
is well employed, well oversold ; and high authorities 
reiterate the frequently expressed conviction that 
autumn requirements will be exceedingly large: 
sufficient to continue the strain on productive capacity 
that has continued so long. The = against unionism 
is intensifying the union spirit. Expansions of capa- 
city continue to be the order of the day. Contracts 
are now being placed for machinery to largely increase 
the capacity of the Youngstown Iron, Sheet, and 
Tube Com ny at Sharon, Pa. A company is being 
organised at Connellsville, Pa., with 10,000,000 dols. 
capital, to erect a tinplate mill, one of the largest, 
which will employ 1200 men. 

In order to intimidate union men at Coalesville, 
Pa., sixty men in the pipe-mill were discharged, and 
ordered not to hang around the premises. This Chris- 
tian spirit is not infrequently shown. Word received 
by wire to-day from Alabama shows that cast-iron 
pipe works, foundries, machine shops, brass foundries, 
and rolling-mills are all crowded with work. Twonew 
furnaces will soon be in blast. The steel-rail mill is 
almost completed. There are no threatened labour 
troubles in the South. The American Steel Castin 
Company, near this city, is the basis and nucleus of a 
national combination of steel-castings makers, which 
will organise under a capitalisation of 15,000,000 dols. 
The companies in the combination will make steel 
castings for railroads. There are about a hundred 
styles of car couplers in use, and a movement is under 
a to standardise these. 

inplate is selling in Baltimore at 5.25 dols. a bore 
against 4.15 dols. a few months ago, on account of the 
strike. There is very little demand at present for 
tin. Quantity afloat for Atlantic ports, 2165 tons. 

Indications accumulate that railroad building in 
1902 will be larger than this year. By that time the 
railroad managers will have harmonised sufficiently to 
import a homogeneous character to about 100,000 miles 
of road. The managers will then be in a position to 
intelligently determine what amount of mileage will 
be or pos | and where it will be wanted. It is also 
hoped and believed that by that time more reasonable 
prices for rails will prevail. 





Frencu Rattways.—The length of line in operation 
upon the six great French systems is 23,391 miles, 
as compared with 23,216 miles at the correspond- 
ing date of 1900. The aggregate revenue acquired 
upon the six systems to June 10 this year was 23,223,640/. 
as compared with 24,019,584/. in the corresponding period 
of 1900, showing a decrease of 795,944/. this year. This 
falling off is, no doubt, largely accounted for by the ab- 
sence this year of the special exhibition traffic which so 
greatly helped up the revenue of 1900. 


Russian Raitway Projects,— Russian engineers have of 
late years shown much activityand enterprise, and amongst 
other projects the two following are at present under 
the consideration of the Russian authorities: The one is 
an electrical aerial railway between St. Petersburg and 
Moscow, the unusual straightness of the Nicolas Railway 
lending itself uncommonly well to this plan. The cost is 
calculated heer yA — So "3 annual worki 
expenses at about 14, rou e average 
should be 120 kilometres, 
the fare to be c 2 ko per etre. Theo 
plan, which the ffic Ministry views very favourably, 
is a “* Ringbahn ” circular railway for St. Petersburg. The 
plan is to construct an elevated double-lined wv, at 
an elevation of from 17 ft. to 33 ft. above the level of the 
street. Not less than eleven bri will have to be built 
across the Neva. The project of this circular railway is 
connected with the building of a central railway station, 
for which the site of the Obuchow Hospital has been de- 
signated. The cost is calculated at 190,000,000 roubles. 


or about 75 miles, an hour, and | of carrying 
i ther | tare of but 29,0000 Ib. on ates age wan J 





THE RESPONSIBILITY FOR DAMAGE 
BY FLOODS. 


In the case of Ambler and Sons v. the Corporation of 
Bradford, in which Mr. Justice Joyce gave judgment on 
Saturday last, a curious point arose as to who must be 
held liable for the damage occasioned by an extraordinary 
flood. The recent flood which inundated the Metropolitan 
Railway at Kings Cross bears witness to the consequences 
which may result if the pent up rain of three months 
falls down in the course of an afternoon. The circum- 
stances of the Bradford case ee hearing of which lasted 
seven days in July) were shortly these: In October, 
1899, the Corporation undertook certain works in connec- 
tion with a stream known as the Bradford Beck. They 
built high brick walls along both sides of the stream, and 
erected sluices across the channel at a point about 300 
yards below the plaintiffs’ premises. e plaintiffs are 
the well-known firm of worsted spinners, who have owned 
the Midland Mills, at Valley-road, Bradford, since 1863. 
The beck runs under a part of the plaintiffs’ premises. 
On Jul 38, 1900, there was a violent storm in and 
around + ford, during which, it is said, rain fell at 
the rate of 24in. an hour for twenty minutes. The 
result was that the beck overflowed its banks to such 
an extent that the plaintiffs’ premises were flooded. 
Large quantities of mohair, worsted, and machinery were 
a, and damage was done to the extent of about 
30,0007. The plaintiffs a! that the flood had been 
caused by the acts of the defendants in narrowing the 
channel of, and placing sluices across, the beck. The 
defendants, on the other hand, argued that the result of 
their workings had been to increase rather than diminish 
the size of the beck, and that as the sluices were all open 
at the time of the flood, it was not their fault that the 

laintiffs had been injured. They also pleaded that the 
aaaer was caused by vis major, for which no one could 
be held responsible. : ez i 

Mr. Justice Joyce, after hearing conflicting evidence 
from a number of experts, gave judgment for the 
defendants. The unfortunate plaintiffs will therefore 
have to pay the costs of the corporation as between 
solicitor and client, and make good the damage to their 
premises as best they can. Had the learned judge come 
to the conclusion that the sluices contributed to the 
disaster by checking the flow of water, he must have en- 
tered°judgment for the plaintiffs. It is a well- ised 
principle of law that any one who puts an obstacle in the 
way of a stream which may cause that stream to overflow 
in time of flood, must answer for the consequences. 
Curiously enough, this principle was applied in an action 
a —_— the — Railway Compan A ng 
spect of damage caused by the same storm at Keighley, 
in Yorkshi In the case of Ferrand v. Midland Rail. 
way, which was heard at the Leeds Spring Assizes, it 
was proved that owing to a culvert under the railway 
embankment not having been made large enough, the 
waters of a beck were dammed up, with the result that a 
vast lo stones and mud were deposited on cer- 
tain fields belonging to the plaintiffs. Mr. Justice 
Kennedy held that the railway company were liable to 
defray the cost of removing the material so deposited. 





Leicester Exrorric Tramways.—There has been 
some difference of opinion as to whether a separate 
central power station should be provided for the electric 
traction system of the Corporation, but at a special meet- 
ing of the Town Council on the 3rd inst. the recommen- 
dation of the borough engineer and surveyor, Mr. E. 
George Mawbey, which was approved by the consulting 
electrical engineer, Mr. E. Manville, was adopted. This 
recommendation, now adopted, was in favour of a sepa- 
rate station at Lero. Agreements have been com- 
omg for the taking over of the company’s lines, and 

. Mawbey is now preparing the necessary plans and 
estimates to be deposited in Parliament this year. 


CaraLocurs.—The Sunderland Forge and Engineerin 
Company, Limited, of Pallion, Sunderland, have issu 
a new catalogue containing illustrations of work executed 
in their electrical department. The products of the firm 
include combined plants, dynamos, motors, and motor- 
driven tools and cranes.—The Haslam Foundry and 
Engineering Company, Limited, of the Union Foundry, 
Derby, have sent us a copy of their abridged list 
of ice-making and refrigerating machinery in which 

ydrous ammonia is used as the working agent. The 
firm also make machines working on the ammonia absorp- 
tion system, or with dry air, or with carbonic anhydride ; 
but in this abrid catalogue ammonia compression 
"mamep only are referred to. The standard sizes range 
rom machines with an output of 4 ton of ice perday u 
to one of 100 tons.—Messrs. Spencer and Co., Limted, 
of Melksham, Wiltshire, have sent us a copy of a 
pamphlet they have recently issued, illustrating grain 
and coal banitinn t erected by them in different 
localities.—The Pressed Steel Car me mayb of Pittsburg, 
Pa., U.S.A., haveissued a new catalogue describing their 
standard of ‘‘ hopper,” ‘‘ box,” ‘‘ gondola,” and 
other cars. Some of these cars are of remarkable ca 
city, thestandard pattern for ore and coal being capable 
ing no less than 120,000 lb. of paying load on a 
e effects of 
been fake cided id . oer Scoanen 

practically u in accidents in whic en 

oo com ~~, =, have wens § hen 

3 \ Bourton, rset, a y oO new 
general e. The catalogue bears inking testimony 
to the wide range of products sent out from Mr. Hindley’s 
shops. Best known, haps, as a builder of boilers and 
small steam engines, Mr. Hindley also makes pumps, dy- 
namos, saw benches, and lifting machinery. 





PREVENTION OF CORRUPTION. 
To THE Eprror OF ENGINEERING. 

Srr,—I have been reading with t interest your 
article in the issue of July 12 on ‘‘ Prevention of Cor- 
—. é . 

he Bill of the Lord Chief Justice appears to be one of 
those definitely abandoned as far as the present Par- 
liamen session is concerned ; and it is to be hoped 
that it will meet with careful consideration by the public 
before being re-introduced. : 

In my humble opinion, the Act, if such a Bill were 
passed into law, would bea “‘terror;” but not necessarily 
only to evildoers. To deal with bribes as given to 
“Parent, husband, wife or child,” appears to be to carry 
the war against corrupt business into the homes of busi- 
ness men in a manner quite uncalled for. To make ib 
illegal to give gratuitous advice to buy when the person 
giving the advice is to receive a commission (undisclosed) 
upon the sale, would put an end to all commission agents’ 
business without any corresponding advantage to the 
trade of the country. ; 

The net appears to be spread much too wide, and if it 
be found that it catches large shoals of innocent persons, 
the Act will infallibly become a dead letter, like so many 
of its predecessors framed with similar objects, and the 
guilty will continue to escape ‘‘ Scot free.” 

The fiving of appointments as a reward for benefits 
received, or afterwards to be obtained, is a practice difii- 
cult to prove and difficult to — 3 and as long as it is 
one of the re ised means of political corruption on the 
part of both parties in the State, it seems somewhat un- 
fair to penalise it when applied to mere business. 

But the real crux of the whole question is how corrupt 
practices are to be defined and detected. As long as you 
provide for the punishment of both the giver and the re- 
ceiver neither will be caught. — 

_ The receiver may be an official of Government or muni- 
cipality, or technical adviser or any other person in a 
fiduciary ——, and he sits in his office and takes coin 
of the realm handed to him by the giver across the table. 
No third party is present. Neither of those two men 
will ever disclose that transaction so long as the law 
threatens both equally. They may quarrel or they may 
remain friends, but neither will ever tell. 

Nothing stops ‘‘ pn | ” in a school so quickly as a 
head master’s cane applied impartially to the boy who 
tells and the boy told upon. 

_ The only ne, ie which these detestable corrupt prac- 
tices can ever be stopped is to punish one side and not 
the other. Who, then, should be punished? The traveller 
who must sell to live, and who in many cases must bribe 
in order to sell, and who, after all, is serving his em- 
a ade interests ; or the ied man, who already receives 
his livelihood from his office or his employment, and who 
is betraying his employer’s trust when he takes the bribe ? 

It seems to me it cannot take long to decide which of 
these two should be punished. 

The man in the fiduciary position, whatever it may 
be, the man who is already paid to buy, or to give advice 
how to buy, is the man to fall upon with all the severity 
of the Lord Chancellor’s Bill; and in order to catch him 
it is a necessity (an unpleasant necessity it may be) to 
let the giver of the bribe go free. Then sooner or later 
the matter will come to light. 

Corruption is insidious, underground, difficult to catch. 
Let us aim at it in its grossest, commonest form ; not 
stretch the net wide to catch every transaction remotely 
resembling it ; or who would go free ? 

If bribery, pure and simple, could be arrested in its 
present growth in this country—stamped out—made too 
dangerous for any man with a reputation to save, too 
unsafe for any architect or any engineer to risk, then this 
good country of ours would take a step forward in the 
world, and all professional men of honour would have 
cause for great rejoicing. After that it would be time 
enough to tackle.the parents, wives and children, cousins 
and aunts ! 

Corrupt directors and town councillors are already pro- 
vided for by special laws, but they have this great defect, 
that they punish both the giver and the receiver, and 
hence such men are practically never ——_ to justice. 

Yours obediently, 

o LAwyYEnr. 

21, Springfield Mount, Leeds, July 27, 1901. 





THE DURR BOILER. 
‘© THE EpiToR oF ENGINEERING. 

S1zr,—The description of this boiler in your valuable 
paper is er interesting and instructive, and de- 
serves the thanks of all interested in water-tube boilers, 
more especially as this type of boiler has been selected by 
the Admiralty for test, showing that the Lords are alive 
to the importance of car, | a boiler in which the gene- 
rating tubes are free to expand and contract, also are easily 
removable, and one in which the water is gradually heated 
up by ing first through the internal circulating tubes 
before being exposed to heat in the annular spaces around 
os og os tubes, where it comes into the direct action 
of the fire. 

In boilers of the Diirr class some difficulty arises as to 
the cleaning the internal parts of the tubes, and also in 
emptying them. The method described in your notice 
of the Diirr boiler—viz , the removal of the metal caps at 
the ends of the generating tubes—is necessarily a tedious 
process, and by no means unattended with danger, the 
threads on the tubes or caps in time ae oe and 
slack. Should one or more of these be f off by the 
internal pressure, the effect would be extremely injurious, 
as has unfortunately been lately illustrated by the occur- 
rence of a similar kind of accident on board one of His 
Majesty’s vessels, in which one life was sacrificed and 
several men severely scalded. 
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It is obvious that the fewer screw joints there are in a 
boiler, the smaller will be the chances of such accidents ; 
also that the cleaner the internal surfaces exposed to the 
fire are, the longer will the boiler last, and the evapo- 
rating power be maintained. 

It is to these points that I wish particularly to draw 
attention, and to the means of overcoming them. 

_In the boiler patented by M. Serve and myself provi- 
sion has been made by which the entire circulation of 
the water in the generating tubes can be reve’ and the 
contents blown out through a cock provided for the pur- 
pose—a very simple method. If this be used occasionally, 
as required, deposit will be impossible, as all dirty water, 
&c., will be expelled. This is effected in a very simple 
manner by the movement of a specially designed valve in 
connection with the ‘‘closed chamber,” the special fea- 
ture of this boiler. 

The action of this has been most conclusively proved 
by means of a working model, a description of which has 
ap in the Times and other papers. 

Forced “‘ water circulation” can also be applied in the 
‘* Okes-Serve” boiler by this arrangement, should a high 
air pressure be required under the boiler. 

Yours, &c., 


J.C. R, Oxts. 
63, Queen Victoria-street, E.C. 








HIGH EXPLOSIVES IN SHELLS. 
To THE Eprror or ENGINEERING. 

Sir,—Referring to the very interesting and instructive 
article on ‘“‘ High Explosives in Shells,” which appeared 
in ENGINEERING of August 2, I would say that I con- 
ducted a very long series of experiments in the years 
1888, 1889, and 1890, Tkese experiments were conducted 
with a view to ascertaining how high explosives, espe- 
cially those of the nitro c could be rendered less 
liable to go off by shock. All the nitro compounds that 
could be purchased in London at that time were ex- 
perimented on. The experiments proved conclusively 
that the sensitiveness of all these could be reduced 
to any desired extent by mixing them with various 
kinds of greases, viz. vaseline, castor oil, paraffin 
wax, &c. Various mixtures of tri-nitro-glycerine, 
tri-nitro-cellul and tri-nitro — (picric acid) 
were made, and all were modified exactly in the 
same manner. The nitro-glycerine, however, was gene- 
rally mixed with a large proportion of gun-cotton, and 
sometimes with picric acid. Picric acid was also com- 
bined, with various other high explosives of the nitro 
class, and all were modified in the same manner. I men- 
tion this because in your article you did not mention 
picric acid as having been experimented on by me. 
to the amount of grease which is necessary to render 
picric acid insensitive to shock, I should say that some- 
thing less than the amount of vaseline, viz, 5 per cent., 
which is used in Government cordite, would suffice. 
think it would always be safe with 4 per cent. The melt- 
ing point of picric acid can be greatly reduced by mixing 
with it about 12 per cent. of a similar nitro, viz., di-nitro 
benzol. 

Yours truly, 
Hiram S, Maxim. 
18, Queen’s-gate-place, London, 8. W., 
August 7, 1901. 





Tue Exzecrric Licht at SUNDERLAND.—The net profit 
worked out by the Electric Light Committee of the Sun- 
derland Town Council for the half-year ending March 31, 
1901, was 1533/., after providing for interest and sinking 
fund. The corresponding net profit for the year ending 
March 31, 1902, is estimated at 1954/. 





Hutt Corporation Tramways.—An official report 
has just been issued on the working of the Hull Corpora- 
tion tramways for the twelve months ending March 31, 
1901. The number of train-miles run during the year was 
1,647,026, and the number of passengers carried was 
17,264,013, giving a daily average of 47,298. The test 
number carried in one day was 123,946, on October 13. 
The average number of cars running daily was 48, and each 
car carried 6874 engers per week, and earned in fares 
287. 123. 10d. The aggregate takings of the cars for the 
year were 71,933/., to which was added 447/. for other 
receipts. As regards the working expenditure of the year, 
6034/. was paid out for the generation of electricity, while 
repairs, wages, and general charges amounted to 26,3837. 
Interest and sinking fund absorbed 12,281/., leaving a 
final net profit of 27,6807., which was applied in reduction 
of the borough rate. 





Tue Projecrep CANAL BETWEEN THE CASPIAN AND 
THE Biack Sza.—The Russian Hydro-Technical Congress 
has recently considered the project of constructing a canal 
between the Black Sea and the Caspian Sea. The indus- 
trial centre of Russia keeps s' y moving southwards, 
owing to the development of the naphtha and the iron 
and the coal industries. At present the yield of naphtha 
in that part of the Empire amounts to some 400,000,000 
poods annually, and that of coal to 600,000,000 poods ; at 
the same time the metallurgical industry and the trade 
with Central Asiatic cotton are rapidly increasing. The 
existing railways are even now unable to satisfactorily 
handle the 1 traffic, and new means of communication 
are wanted. ‘The projected canal is proposed to have a 
depth of 22 ft. and a breadth of 150 ft.; it is to com- 
mence at Astrachan, and its terminus is to be at the 
roads of Taganrog on the Azov Sea. The costs are esti- 
mated at 40,000,000 roubles. The projected canal will 
not only greatly facilitate commercial intercourse and 
transport, but it will also prove a boon from an agri- 
cultural point of view, as it would lend itself to irrigation 


purposes, 


[| of them 


MISCELLANEA. 


Tue Russian Government have at length decided to 
build a pipe line from Baku to Batoum, a project which 
has been under consideration for many years. The dis- 
tance between the two points is 550 miles. The Imperial 
decree directs that the pipes and the pumping machinery 
must all be of Russian manufacture. 


Owing to the increase in the consumption of water in 
Copenhagen, the construction of new additional water 
works has been decided upon. The new works will be 
located outside the town, at a place convenient for some 
new water-carrying land which the Corporation has 

Besides the new pumping station, there will 
be constructed two new water pipes to the town of 
respectively 24 in. and 21 in. in diameter. 


Mr. Shaffer, the head of the Amalgamated Association 
of Steel Workers, has issued a notice to members that 
work is to cease on Saturday next unless the employers 
concede the demands of the union. It is estimated that 
about 100,000 men will be affected. The strike is like so 
many in recent years, not for increased pay or lessened 
labour, but rather an attempt to secure in the union hands 
the control and management of the works. As this has 
become more obvious, public support to the strikers seems 
to be lessening, so that it is probable that the movement 
will come to an early termination, though hardly, we fear, 
without violence. 


Powers are being sought for the construction of a rail- 
way from Port Madoc to the foot of Snowdon onits south 
side. Itis proposed to work the line electrically, and 
for that pur to impound the waters of Llyn Llydaw 
and Llyn Teyrn, two mountain tarns on the eastern 
slope of the mountain. As usual, the well-endowed 
classes, who appear to consider that they alone have 
a right to the enjoyment of natural scenery, are up in 
arms against the project, the execution of which would 
bring the mountain within easy range of the toilers of the 
towns. It is to be trusted that Parliament will not yield 
to this exhibition of class selfishness, masked though it 
be under a pretence of a solicitude for the preservation 
of natural scenery. 


Automatic couplers have for some time past been ap- 
plied to all classes of rolling stock in America under | 
compulsion. Much trouble has arisen, however, from the 
carelessness of makers in not following the standards 
adopted after much discussion by the American railways. 
These standards are designed to permit of the couplers 
swinging 14 deg. either side of the centre line, an amount of 


As | Play sufficient to enable a train to pass round practically 


all curves on any railway line without straining the 
couplin; A test of a number of new couplers made by 
Mr. R. P. C, Sanderson has shown, however, that many 
would not, when coupled, swing more than 24 deg. 
on either side of the centre, whilst in other cases, thoug 
not so bad, the couplers still failed to pass the contour 
gauges. 

Fair progress is being made with the masonry for the 

t cantilever bridge to be erected across the St. 

wrence, near Quebec. At the site chosen for the 
—_ the river is 2000 ft. wide at low tide, and about 
800 fb. more at high water. The channel at the point 
selected is very deep, and the main span will therefore 
be 1800 ft. wide, or 100 ft. more than the main spans 
of the Forth Bridge. Like the latter, the new bridge is 
to be a cantilever structure, the depth of the trusses over 
the piers being 300 ft. The bridge is to weg ie two lines 
of railway, two street-car tracks, and two highways for 
vehicles and pedestrians. The total amount of steel in 
the main span and anchor arms will be about 25,000 tons, 
and the contract for this portion of the work has been 
let to the Phenix Bridge Company. The masonry for 
the piers, anchorages, and abutments will be in the main 
of Portland cement concrete, the total aggregating 40,000 
cubic yards. The facing will be of granite. The plenum 
process is being used for founding the piers, and the 
caisson for the first of these was successfully grounded 
in June last. ‘ 


Mr, J. G. Rhodin, of Manchester, has recently de- 
scribed a method which he has employed for the manu- 
facture on a commercial scale of potassium salts from 
felspar. The process consists simply in heating a mixture 
of the finely-ground felspar with slaked lime and sodium 
chloride at a temperature of 900 deg. Cent., whereby 
from 80 to 90 per cent. of the potassium in the mineral 
is obtained in the form of potassium chloride. The 
explanation of the reaction which occurs is not yet com- 
pletely made out, but it seems to be clearly established 
that a paying yield of potassium chloride can be ob- 
tained. The most important question of the supply of 
material is solved by the fact that immense quantities of 
this mineral occur in Sweden and Norway, which cannot 
be used for any other purpose, and, y, experiments 

reliminary to the opening of a factory in Sweden have 
hem carried out. A further important feature of the 
process is that the insoluble matter left after extraction 
of the potassium and sodium salts by water forms an ex- 
cellent material for the manufacture of glass by the addi- 
tion of a little sand and 


The Eiffel Tower forms a meteorological station of ex- 
ceptional value, and ever since its completion in 1889 
careful records have been taken of the condition of the 
air at its summit. Being so much above the surround- 
ing country, the strength of the wind and the temperature 
are absolutely different from what they are near the ground 
level. The meteorological instruments are all fixed on the 
topmost platform of the tower, and are connected electri- 
cally with a station below. In this way hourly records 





can be obtained from all these instruments without the 


necessity of ascending the tower. It is curious to note 
that ib has proved impossible to obtain any satisfactory 
record of the rainfall at the summit. The wind there is 
so strong that the rain drops move tically er 
and do not fall into the gauge, Even in heavy rains the 
gauge has registered nothing; and, further, all he °» ontal 
surfaces in the neighbourhood have been quite drv, ~ ilst 
water has streaming from the vertical surfe «s. In 
ordinary weather the speed of the wind at the : 1m’:.10 of 
the tower proves to be more than three times «:, p: ch as 
at a level of 70 ft. above the ground. For 59 per «nt. of 
the year this speed exceeds 18 miles per hour: a matter of 
importance in view of recent attempts at the construc- 
tion of flying machines. 


Mr. Gibbs, of the Pennsylvania Railroad Company, 
states that steel car axles were first used on that line in 
1861, but proved unsatisfactory, ly owing to a bad 
design, in which the metal was improperly distributed, 
and auty due to the use of too soft a steel. The constant 
failures of these soft steel axles led to a revision of the 
specifications, and in January, 1896, a very hard steel was 
adopted. In the five years that have elapsed since that 
date, only three out of 300,000 such axles have broken. 
These three were all made by one firm, and failed from 
internal flaws within a few months of being put into 
service. At the same time as the new specifications were 
issued a series of fatigue tests of axle steel were com- 
menced, and have been made continuously ever since. 
In these experiments round bars loaded at one 
end are revolved until failure takes place by fatigue. 
These experiments show that with a fibre stress of 
21,000 ~ pe square inch the life of the axle will be 
determined by wear and not from break: 


The high 
carbon steel used ap brittle under a _ tesb, bat 
stands fatigue muc' better than softer axles, which would 


be judged superior if the drop test were a fair criterion. 
The present specifications of the American Car Builders’ 
Association require that axle steel shall contain 0.4 per 
cent. of carbon, 


In a recent issue of ENGINEERING (see page 810, vol. 1xxi.), 
@ notice was given of the great electrical power station ab 
Newcastle, and a detailed illustrated description of the 
same installation appears in the August of TRACTION 
AND TRANSMISSION. An interesting detail in connec- 
tion with these works is the application of mag- 


nesia coverings to the steam Piping. This cloth- 
ing, which is manufactured by the ington Chemi- 
Company, of Washington, County Durham, is 


formed of moulded blocks of carbonate of magnesia, 
strengthened with asbestos fibre, and held in place by iron 
straps. The material formed the subject of a paper read 
before the American Institute of Mining Engineers somo 
time since. nesium carbonate certain interest- 
ing physical characteristics that were mentioned in this 

aper. Moulded bricks 2 in. by 4 in. by 8 in., weighing 
rom 140 to 175 grammes (5 oz. to 6 oz.), absorbed many 
times their weight of water ; thus such a brick, weighing 
155 grammes when dry, absor 983 grammes of water, 
showing the existence of nearly 94 per cent. of air cells in 
the structure. As may be expected, careful tests, con- 
ducted by the author of the paper, showed that this 
material possesses a very high value as a non-conductin 
covering, a fact demonstrated by wide and successfu 
application for several years. 


A correspondent writes to the Times that, contrary to 
statements that have been 1 ly circulated, M. Santos- 
Dumont’s balloon is heavier than the air, and is raised 
solely by means of the peller, and therein lies the 
secret of its success. en filled with hydrogen, and 
with 100 kilogrammes of and the inventor in his 
basket on board, the whole balloon weighs from 15 to 20 
kilogrammes more than the air, so that on a calm day it 
rests a the ground until the propeller is put in 
motion. When once in the air, a balance weight decides 
whether it rises, descends, or remains at the same eleva- 
tion. This balance weight can be moved in a horizontal 
direction at will, so that the balloon may be pointed up- 
wards or downwards, or it may be so fixed that it keeps 
the same elevation automatically. In the course of one 
of his trials M, Santos-Dumont remained for nearly five 
hours at an altitude of 270 metres without throwing out 
any t, and therefore without any loss of hydrogen. 
His experience convinces him that on his system balloon- 
ing can now be utilised almost immediately, and with 
comparative safety and certainty, for the purpose of scout- 
ing in time of war. He does not seem to think that the 
wind will offer a serious difficulty. The movement of the 
air being quite local and fan-like, the ——— balloon 
has but to rise or sink to choose a favourable wind. 
Alberto Santos-Dumont, the inventor, is only twenty- 
eight years of age, and is the youngest son of a coffee- 
— in Brazil. The present machine is the fifth that 

e has made in four years with the object of solving the 
problem of aerial navigation. 





French Sram Navication.—The French General 
Transatlantic Company has arranged with the French 
Minister of Commerce for a continuance of its postal 
service to the West Indies. 


PrrsonaL —The Parker Foundry Company, of Derby, 
have appointed Mr. Frank Fairman, of 93, ogre 
Glasgow, their representative for Glasgow and district. 
The Parker Foundry —— Y make a speciality of 
engineers’ castings in malleable cast iron and steel. 
—Messrs. Paterson, Downs, and Jardine, of Coats Iron 
and Steel Works, Coatbridge, N.B., have appointed Mr. 
Alfred M. Buchanan, of Suffolk House, Laurence 
Pountney Hill, London, E.C., their export and London 





agent for the sale of their various brands of bar iron. 
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BARBETTE MOUNTINGS FOR NAVAL ORDNANCE. 


(For Description, see Page 198.) 
BARBETTE MOUNTING 


AS SUPPLIED TO SOME BRITISH BATTLESHIPS. Fig. 21. v4 
2-12-INCH. B.L GUNS. 
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at the close of last week, on the eve of the holidays. 
At a meeting of the Midland Iron and Steel Un- 
marked Bar Association the price of ordinary iron 
was advanced 5s. per ton; the basis now being 
6/. 153. per ton. The reasons assigned for the advance 
were the cost of production and the disparity between 
the rates in the North of England. The Standing 
Committee of the Midland Wages Board had before 
them the accountant’s certificate, which showed a 
considerable drop in the average price; but in 
consequence of the iron and steelworkers not seeking 
an advance when they were entitled to it, the Standing 
Committee decided not to press now for the reduc- 
tion to which, as prices have ruled, the employers 
were entitled. This reciprocity of feeling is an excel- 
lent sign of the times—mutual consideration in labour 
matters. The ition of the engineering and allied 
industries remains about the same; employment con- 
tinues to be, on the whole, fairly good. In most of 
the other iron, steel, and metal-using industries em- 
ployment is fairly good, though a little unequal. 
Very few complain of trade being bad; but some 
describe it as quiet, some slack, many as moderate. 





In the Lancashire districts, complaints continue to 
be heard of a slackening-off in orders in certain 
branches; but in others, especially electrical engi- 
neering, locomotive building, and some other sec- 
tions, there is a sufficiency of orders on hand to 
keep the men well employed for a long time ahead. 
In some of the branches where orders have slackened 
off there is a considerable amount of work on hand, 
so that workers will not acutely feel any difference 
for some time to come. 1t would appear also that in 
some sections of the textile machine-making industry 


there is a slight improvement, or tendency in that| P 


direction. Boilermakers and ironfounders report trade 
as moderate, but very few have been really out of em- 
ployment; the stoppages have been, as a general rule, 
temporarily only. In the iron trade a stronger tone 
was manifest last week. Actual buying was not, it 
appears, largely increased, but the demand was 
greater, and there seemed to be a desire to place 
orders at prices higher than would have been given a 
few weeks since. The demand for forge qualities 
of iron is greater than local makers can undertake 
at present, a slight advance being charged. Finished 
ironmakers report more business offering. On the 
whole the prospects appear to have brightened some- 
what all round. 





The question of importing the military into the 
district affected by the Penrhyn dispute was raised io 
Parliament on Friday in last week, and was strongly 
condemned by several members. The Home Secretary 
defended the action taken on the ground that it was 
necessary to aid the local police to maintain order. It 
is to be regretted that any excuse should have been 
given for calling out the military. 

Ths Bristol tramwaymen’s strike has resulted in 
several prosecutions for throwing missiles at the men 
employed, and otherwise. The dispute has caused a 
good deal of excitement in the city, and a little un- 
easiness. The tramway system is regarded as the 
best, on the whole, that we have in this country ; but 
it has been sadly disorganised by the strike, fewer 
and fewer cars running because of fear. 

The employés of the London County Council still 
threaten to strike unless the increase in wages asked 
for is conceded. There is a growing feeling that the 
men are pressing their claims too far, and are using 
political influence to enforce their claims. 

The London Trades Council adopted at its last meet- 
ing the programme of the London County Council 
employés, namely, a minimum wage of 303. per week 
for all adult males; twelve days’ annual leave or 
holiday, with full pay; half wages when absent 
through illness; and medical treatment in sickness. 
The resolution was ordered to be sent to all members 
of the London County Council, with the suggestion 
that no further increase of salary be granted to any 
officer who is in receipt of 150/. a year, for two years, 
to help to pay the increased cost of the above. 





It is complained in labour circles that the section 
termed anarchists in Italy are by their general action 
and violence retarding the beneficent intentions of the 
Government, whose idea seens to be to favour labour 
associations, but at the same time put down violence. 
This is the true policy. Violence has always done 
harm to labour. 

The direct representation of labour in Parliament is 
recognised as a good thing —: not only for 
labour, but for the nation. some quarters, how- 
ever, there is a plea for sectionalising labour represen- 
tation by insisting upon it for various employments. 
The postal employés want a postman or ex-postman, 
as railway men wanted and obtained a seat for one of 
their own body. This policy is not a healthful one, 
and will not help, but retard, the extension of direct 
labour representation, for few constituencies are of 
one class or ection. 





NAVAL ORDNANCE.* 
By Lieutenant A. Trevor Dawson, of London. 
(Continued from page 150.) 
Tue Mortve Power ror WorkinG LARGE GuNS 
WITHIN TURRETS OR BARBETTES. 

Hydraulic v. Steam, Air, and Electric Motive Power.— 
The mounting for the gun is as important as the gun 
itself or as its breech mechanism, because upon the 
efficiency of the mounting the rate of fire depends. The 
structure, while extremely mobile, must be sufficiently 
strong to transmit to the ship the strains that result 
from the enormous energies developed when the gun is 
fired. The rapidity and accuracy of aimed-fire are con- 
trolled to a large extent by machinery—the elevating and 
training gear, the means of supplying the gun with pro- 
jectiles and powder, the hoist, the rammers, &c. ‘he 
motive power by which this machinery is operated con- 
siderably influences the general efficiency of the mount- 
ing, and on this point there is much difference of opinion. 
This is one of the several questions where the varied ex- 
perience of the mechanical engineer can assist the ord- 
nance designer. Varying circumstances affect the general 
rules, and necessitate special divergence from any 

rinciple laid down ; but the author is much inclined in 

avour of hydraulic power for the general operation of 
the mounting, in preference to electricity, compressed air, 
or steam. ae : 

Steam Power.—For sea service it is very important to 
avoid any system which will cause the lower deck and 
compartments in the ship to become heated, especially as 
there is usually great difficulty in ventilating such places 
to make them habitable. Steam engines with their pipe 
leads, valves, &c., which must radiate much heat, are 
impracticable from this cause alone ; but in addition to 
this disadvantage, they are next to impossible inside a 
turret, owing to the danger of the gunners being scalded 
in the possible contingency of joints being damaged or 
ipes broken in action. Again, in consequence of the 
intermittent nature of the work done, there is likelihood 
of failure owing to the steam condensing in the cylinders 
and steam leads. This might be overcome by a pro- 
perly designed system of draining, but this would add 
complications. 

Compressed Air Power.—Compressed air has one great 
advantage in comparison with steam—no return pi 
system is required, as all machines may exhaust into the 
atmosphere, and by so doing would materially assist in 
the ventilation of the turret. The noise, however, made 
by the free exhaust is very objectionable. Compressed 
air, to be economical, must be worked at a very high 
pressure, and a damaged pipe might therefore cause 
an explosion with serious results. Air-compressing en- 
gines are usually run at a high speed, and necessitate the 
employment of gear trains—a condition extravagant and 
noisy. 

Electric Power.—Electricity, when compared with steam 
and air, has many advantages ; no pipes are required, the 
conductors are extremely light as compared with the pipes 
which they would displace, and they can be led any- 
where. On the other hand, there are a number of serious 
disadvantages involved. All electric motors of reason- 
able weight and size for the purpose must run at a 
very high s , necessitating heavy gear trains, which 
involve much loss of power and a great deal of noise. 
Difficulty, too, is ren ped experienced in discovering 
the cause of failure which occasionally occurs either in the 
motor, controller, or conductors. Special safety cut-outs 
are required to prevent motors from over-heating. Ib is 
also pampered impossible to utilise electricity for run- 
ning heavy guns back to the firing position after recoil. 
In training and elevating by electricity, great difficulty is 
— experienced in getting deal slow movements to 
enable the gun to be perfectly sighted on the target. 
Many devices have been introduced to overcome this 
drawback, but none have proved quite satisfactory ; an 
electric motor can scarcely be started at slow speed. 
Again, it is generally stated as one of the advantages of 
electric over hydraulic power that if a wire breaks, it is 
more easily repaired. This, however, is not the ys 
ence of the author, as it has often proved most difficult to 
detect quickly a short or broken circuit. With hydraulic 
power the escape of water is certain and is easily dis- 
covered ; and, since the introduction of flexible piping, a 
broken pipe is quickly repaired by replacing the whole 
piece between the two stop-cocks. 

Hydrawic Power.—Hydraulic power has practically 
none of the disadvantages enumerated for the other 
ge of power described. Pipes can be laid anywhere, 
they give out no heat, if they are damaged no explosion 
takes place, and the damage can easily be discovered and 
quickly repaired. Hydraulic machines can in most cases 
be applied direct for elevating, running out and in, lift- 
ing ammunition, and for hauling projectiles, &c., in the 
shell rooms and other parts of the ship. They work prac- 
tically insilence. The vertical and horizontal running of 
the gun is under perfect control, the dead slow movement 
required being obtained with the greatest facility and 
precision. 

For sea service, the source of the hydraulic power on 
board ship is usually a pumping engine, so designed as to 
obviate the necessity for an accumulator. One engine is 
fitted for each turret and placed in a compartment below 
the armour deck, the arrangement of valves being such 
that either or both can work any or both of the mount- 
ings. These engines are of the compound tandem type, 
each with four cylinders and two pumps placed in line. 
They are provided with speed and pressure governors to 
admit of variations in the speed from 3 to 110 revolutions 
per minute, with pressures within 1000 lb. and 1100 Ib. 
per square inch. The pumps are single-acting for suction 








* Paper read before the Institution of Mechanical 
Engineers. 





work, double-acting for delivery. Large tanks built into 


the ship are peewee for storing fresh water, in which 
there is a slight admixture of soft soap and oil for the 
lubricating of internal surfaces. Salt water “.' be used 
in an emergency, but thisis not commendable. Duplicate 
sets of piping are provided throughout the ship. To 
keep down weight, these are usually made of manganese 
bronze, a material of about twice the strength of the 
copper formerly adopted. 


Gun Movuntines. 

After due consideration has been given to strength and 
adaptability, the principal point in the general arrange- 
ment of gun mountings, as in the mechanism of the gun 
itself, is to attain the highest possible aimed rate of fire 
This indeed is the dominant consideration in the design- 
ing of all Vickers’ gun mountings, and the attainment of 
this result is established by reference to the illustration 
on page 196 of the mounting for two 12-in. breech-loading 
= installed in several British first-class battleships. 

he distinctive feature of the arrangement admits of the 

gun being loaded at any angle of elevation, and the load- 
ing is quite independent of the laying of the gun. In 
earlier types it was necessary after the gun was fired to 
elevate it again to a fixed angle in order to reload. This 
not only threw the weapon off the line of sight, but took 
quite an rs time to perform, reducing the pos- 
sible rate of aimed fire in a given time. 
_ In British ships the 12-in. guns are invariably mounted 
in pairs, and the arrangement illustrated by Fig. 21 
admits of four rounds being fired from each barbette, or 
at the rate of 149,241 foot-tons per minute. With guns 
of this calibre it would seem desirable to always mount 
them in pairs, so that if the range is not found quite cor- 
rect with the first projectile from the one gun, there is 
immediate opportunity of rectifying the error discovered, 
and thus the gun layer will seldom fail to hit with the 
second shot. It is the case over again of the ordinary 
barrelled gun; if you miss with one barrel you always 
have a second: in the case of the battleship, if you hit 
with _ first gun, the chance is you will also hit with the 
second. 

Vickers’ Barbette Mounting for Two 12-In. Breech-Load- 
ing Guns for British Service.—In the barbette mounting for 
two 12-in. breech-loading guns of the British type, illus- 
trated by Fig. 21, page 196, the guns are mounted ona 
turntable, carried on a live roller-ring, and are protected 
by an armoured shield secured to the upper surface of the 
turntable. The following is a detailed description : 

The turntable A is built up of steel — and angles, 
and is provided with suitable machined surfaces for the 
attachment of the brackets supporting the gun mountings 
and for the u ag roller path a secured to its lower face. 
The lower roller path 6 is fixed to a structure separate 
from and within the barbette wall, and thereby will not 
be affected by any distortion of the latter. 

The shell chamber C is attached to the under side of 
the turntable, and revolves with it. 

The trunk D is attached to the floor of the shell chamber, 
and revolves with it and the turntable. 

The rollers B are provided with flanges at both ends to 
take the horizontal thrust, and are bound together by a 
—_ to which the roller axles are secured. 

he training rack E is attached to the turntable, and 
= with the training pinions ¢, which are actuated from 
low. The turntable is arranged to be rotated either by 
hydraulic or hand power, and provision is made so that 
only one form of power can be in operation at the same 
time. For wy hydraulic power two three-cylinder 
hydraulic engines F are provided, which may act either 
in conjunction or separately ; they are situated in a com- 
partment immediately below the shell chamber, and are 
controlled from the sighting stations. 

The handles G for hand working are situated in the 
same compartment as the hydraulic engines, and are 
suitably connected by gearing to the training shafts /. 
An automatic brake d is provided, which will always he 
in action when the hand or hydraulic power is not actually 
at work, and the locking bolt z is arranged to secure the 
turntable when not in use. 

The guns are mounted in cradles W, which slide during 
recoil upon slide-frames I, built up of steel plates and 
angles. The slide frames are supported by trunnions g 
in bearings on suitable brackets attached to the upper 
part of the turntable. 

The recoil presses H are fixed to the slide frames, two 
to each gun. These presses are provided with pistons and 
rods, the latter being attached to the cradle. During 
recoil, the liquid in the press is forced through an opening 
of varying area to give an approximate constant pressure 
throughout the period of recoil. The gun may be run 
outor in either by hydraulic or hand power. For running 
out or in by hydraulic power, two presses are provided, 
one for operation. These are fixed inside the slide 
frame under the gun, and have a single ram working 
between them, which is secured to a sleeve on the under 
side of the gun cradle, and moves withit. The operating 
valves are situated on the gun platform. 

For hand-power run “out” and “in” hand-pumps J 
are provided in the chamber below the turntable, and are 
suitably connected up to the ‘‘run in and out cylinders.” 
These pumps are also used for hand ‘‘elevating,” connec- 
tions being likewise provided to the elevating presses L L. 

For elevating by hydraulic power, a bracket K attached 
to the under side of the slide frame in front is connected 
by means of two links k to the ram of a press LL, which 
is attached to the floor of the turntable. This press is 
operated either from the sighting platform or the gun 

tform. The hydraulic supply is conveyed to the 
revolving turntable by means of the swivel pipes P P. 
_ Automatic sighting gear is provided on the gun mount- 
ing. and is arranged in duplicate for each gun. 

he projectiles and explosive charges are conveyed 
from the shell-rooms and magazine to the shell-chamber 
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axis, is kept by a spring in its lower position out of the 
way of the gun when it recoils. This tray is raised by a 
cam on the ammunition and swung around its hori- 


in cages which travel along guides in the trunk. The 
projectiles are transferred from the overhead traveller » | 
in the shell-room on to two bogies Y at the base of the | 
trunk, These bogies are provided with gear for running 
them round relative to the ship or to the revolving trunk, | been opened, and in this position effectively protects the 
and have bolts which support the projectile, which, when | threads of the breech-screw during the passage of the 
withdrawn, allow the projectiles to roll down on to a | projectile and powder charges into the gun. At the rear 
receiving tray in the cage. The cages in the trunk travel | of this loading tray a chain rammer V is provided, worked 
vertically until they reach the chamber below the turn- by means of an hydraulic motor, the arrangement bein 
table, whereupon the trays carrying the F omg” gor are | that the rammer is always in line with the longitudin 
automatically tilted so that the projectiles roll on to | axis of the gun for loading at any angle of elevation. 
receiving trays. These trays are themselves tilted on| The motor for working the rammer is attached to the 


BARBETTE MCUNTING FOR 24%GUN. KRUPP TYPE. 
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a horizontal axis until they come in line with the inclined | arm Iz, which carries the loading tray, and connected 
trays ne leading to the ammunition es, which carry | by bevel gear v to the rammer. : 
the ammunition from the shell chamber to the gun| Should the motor or other part of the gear fail, a clear 
breeches, - space may be provided for hand-loading from a bogie Rez 
The rails 8, S leading from the shell chamber to the | at the rear of the gun, by lowering the gearing and its 
gun platform have their upper parts curved concentric | connection by means of a screw. : 
with the trunnions, so that the projectile carried on the| All the ammunition cages are worked by hydraulic 
cage is always radial in the upper part of its course, and | cranes. The main ammunition cages abut against fixed 
may be brought in line with the bore of the gun whatever | stops on the rearward extension of the slide frame, so 
be its elevation. | that the projectile is brought exactly in line with the 
The powder charges are raised from the magazine, | bore of the gun, thus insuring that the gun may be 
which is situated immediately above the aatoom. to | loaded at any angle of elevation, whether in motion or at 
the shell chamber in c , which travel up guides in | rest. a alt : 
the trunk in a RR ot to the shell The| The mounting is inclosed a shield M securely 
turntable by suitable 





zontal axis into the bore of the gun after the breech has} be 


and also serves to balance the mounting. The opening 
between the shield and the barbette wall is made water- 
tight by means of a flexible leather apron m, which may 
adjusted by means of screws. . 

There are two sighting hoods and one look-out hood at 
the rear. 

Foreign Service Vickers Mounting for Two 12-In. Breech- 
Loading Guns.—The diagram (Fig. 22, page 196) differs in 
one important respect from the arrangement for the 
British ships just described. Each charge for the main 
hoist is transferred direct to the gun hoist, the elevator 
trunk being splayed outwards at the top, so that the pro- 
jectiles are brought up exactly in line with the axis of 
each gun. In this arrangement nine projectiles are 
always kept in motion in various positions, and the guns 
constantly —_ supplied with ammunition, so that they 
may be virtually considered quick-firers. It is only neces- 
sary to describe in detail that part of the ammunition 
hoist which differs from the arrangement in the mounting 
shown in Fig. 21. 

‘The cages N in the conical trunk travel upwards on 
slightly inclined rails m, until they reach the chamber 
below the turntable, and the projectiles which they carry 
are now in line with the guns. The ca are provided 
with trays carrying the projectiles, which are automatic- 
ally tilted when the cage has ascended, so that the pro- 
jectiles slide off into fixed receiving trays p in the shell 
chamber, where they remain until the ammunition i 
R, which carry the ammunition from the shell chamber 
to the gun breeches, have descended and automatically 
set free the stops which retained them in position, per- 
mitting the projectiles to slide into the ammunition cages. 

9.2-In. Gun Barbette Mounting.—On Fig. 23, page 197, 
there is illustrated the equipment for a medium calibre 
gun specially suited for armoured cruisers, and which, for 
its size, has attained gl gree rate of fire of any gun at 
present mounted in H.M. Navy. This is a 9.2-in. equip- 
ment, which is to all practical purposes similar to the guns 
Messrs. Vickers, Sons, and Maxim have now under manu- 
facture, with their mountings, for the Turkish battleship 
Meesudijeh. A general description of the mounting :s 
given, as itis of special construction, and is capable of 
attaining a rate of fire of five rounds per minute. The 
mounting itself would not produce this extraordinary rate 
of fire ; it is due to the construction of the breech mecha- 
nism illustrated by Fig. 12, page 150 ante, and described on 
page 148, in combination with the general arrangement of 
the mounting. The breech mechanism can be operated, 
either in opening or closing, in about two seconds, so that 
very little time is wasted in performing the whole opera- 
tion. No hydraulic nor other mechanical device is needed, 
as the arrangement of levers gives ample _— when 
worked by hand. The following is a detailed description 
of the mounting as illustrated by Fig. 23: 

The turntable A is built up of steel plates and angles. 
The upper roller path a is riveted to its under face and 
machined up true in —— The lower roller path 6 is 
secured to a machined surface on the floor of the barbette. 
The rollers B, B are provided with flanges at both ends 
to take the horizontal thrust, and are bound together b 
a ring of plate steel, to which the roller axles are thinahed. 

The turntable is arranged to be rotated either by by- 
draulic or hand power, the former by means of a three- 


cylinder hydraulic motor F, gearing with a rack E, 
attached to the lower roller path, and the latter by means 
of handles D situated on the gun platform. e shaft 


carrying the pinion which gears with the training rack 
is arranged vertically, and carries two spur wheels /,, 
J loosely thereon, to one of which is @ pinion on 
the shaft of the hydraulic motor, and to the other is 
geared a pinion connected to the hand gear. The wheels 
are connected to the shaft by means of a clutch f;, so 
arranged that only one can be in operation at the same 
timé. 

A hand brake is provided for securing the turntable 
when changing from hydraulic to hand power, and vice 
versa. The hydraulic motor is controlled from the sight- 
ap, eae by means of the hand wheel N. | 

he gun is mounted on a slide frame S built up of steel 
plates and angles, provided with bearings upon which the 
gun slides during recoil. The slide frame is supported by 
trunnions on bearingsg, in suitable brackets G secured to 
the upper parts of the turntable. 

The recoil presses H, two in number, are fixed to the 
slide frame. These presses are tp with pistons 
and rods h, the latter being attached to the lug band C 
secured to the gun, and arranged to slide on a prolonga- 
tion of the slide frame. The presses have an orifice of 
varying area to allow the liquid in the cylinder to pass 
from one end to the other during recoil at an approxi- 
mately constant pressure, 

The gun is provided with two rows of recuperator 
springs placed inside the slide frame, which hold the gun 
in the firing position, and are of sufficient power to return 
the gun after fire to the firing position at all angles of 
elevation. Suitable arrangements are made in the recoil 
cylinders to prevent the shock when returning to the 
firing position with the gun horizontal or depressed. 


The gun is arranged to be elevated either by hand or 
hydraulic power. The elevating press Pis secured to the 
turntable below the gun, and is connected by links p to 


the bracket R on the underside of the slide frame. ‘The 

ress is controlled by a lever n from the sighting station. 

andwheels are provided at the sighting station for 
elevating by hand I), and also from a secondary position 
in the gun platform J;. They are connected by worm and 
other gearing to the elevating arcs K attached to the 
pony, bere slide a, = oe 4 ao worm- 
wheel shaft being geared thereto. An automatic arrange- 
ment is povided for disconnecting the hand gear when 
the hydraulic power is employed. 





b 

charges are then lifted out and placed in the main ammu- | attached to the upper floor of the. y 

nition hoists R; leading to the gun breeches. plates and angles. The front and sides are sloping. The 
A loading tray T, arranged to work on a horizontal! rear part is extended to provide space for the gun’s crew, 





Automaticsights ss are provided on the gun mounting, 
and an indicator situated at the sighting station shows 
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the ition of the mounting relative to ship when| are fixed to the outside. A platform T, is attached to | wder ch 
, poss : | can be raised by lend theo ee" 


training. 
yr Q attached to the gun slide supports the loading | 
tray L, on to which ane projectiles are mee for loading. | 


The mechanism of the loading a tus is such that the | 
el with the axis of the 


BARBETTE MOUNTINGS FOR 


the underside of the turntable, and revolves with it, from 
which a ladder L, extends to the gun platform ; it ma 
be used for carrying the spare ammunition for hand- 


ing u 
ihe poadestiies are delivered on one side of the gun and | 
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BARBETTE MOUNTING 
FOR 
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in case of necessity 
ladder-ways to the 
| gun platform. 


| The mounting is enclosed by a shield M securely 
| attached to the upper floor of the turntable by plates and 
|angles. It is provided with a sighting hood, and is fitted 


The projectiles and 


projectile always remains D 
gun when the tray with shell is swung into the breech of | the powder charges at the other, one projectile and two | with a leather apron m, with screws and brackets for 


the gun. 

From the under floor of the turntable a trunk T; is 
arranged to extend down into the interior of the ship to | 
the level of the ammunition chambers. It is rectangular | 
in section, and the interior is used as a way and 
band-up. The guide rails rr for the ammunition hoists | 


half charges being conveyed at a time. e shells slide | 
down an inclined trough T; from the cage to a convenient | 
—- at the rear of the gun, from whence they are 

ifted into the loading tray. The powder charges are | 
carried round by hand to the rear of the gun. Both 

hoists are worked by bydraulic presses. 


making it watertight with the barbette. 

Krupp Barbette Mownting for 24-Centimetre (9.45-In.) 
Gun.—In dealing with the mountings of heavy ordnance 
it may not be amiss to refer to a type of 24-centimetre 
gun designed by Messrs. Krupp, of Essen, of which a 
general diagram is given on Fig. 24, page 199. The main 
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operations of this mounting are performed electrically, 
but the mechanism can be quickly disconnected to enable 
the gun to be worked by hand. The recoil of the gun is 
overcome by a hydro-pneumatic device, and the rammer 
is worked by hydraulic power. Messrs. Krupp thus fit 
three power systems for performing different operations 
in connection with the working of one mounting. The 
breech mechanism of the gun is of Messrs. Krupp’s 
usual wedge type, and is worked by band. Ibis claimed 
for the mounting that it will fire one round every 20 
seconds ; that is, starting with the gun loaded, four rounds 
in the first minute and then one round every 20 seconds 
thereafter. The turntable itself revolves on a ball race, 
and the mounting generally is well protected by the 
highest quality of armour. The maximum rate of fire 
obtained from the Vickers 9.2-in. mountings was five 
rounds in one minute, starting with the gun loaded, and, 
as already pointed out, this extraordinary rate of fire 
from such a heavy weapon has been accomplished by the 
combination of the general arrangement of the mounting 
with the mechanism of the gun, and the abolition alto- 
gether of the metallic cartridge case. The following isa 
detailed ——— of the Krupp barbette mounting for 
—a reech-loading gun, as illustrated by Fig. 
24, page 199. 

The mounting consists essentially of the following 
parts: 

The turntable A for loading the ammunition hoist. 

The rotating trunk B carrying the gun platform C and 
carriage D 

Training and elevating gear E. 

Ammunition-hoisting gear F and rammer G. 

Gun shield H. 

_The turntable, which is rotated by hand power ona 
live roller path, is built up of eg and angles, and car- 
ries twenty-four projectile holders K arranged in a circle 
and secured by clips. The trunk, which rotates inde- 
= the turntable, is centred at its lower end by 
a pivot L, which rotates in a fixed bearing. Rails 
attached to the trunk guide the cap M while it is being 
elevated. The upper part of the trunk is circular, and is 
strengthened by cross-girders N and angles to carry the 
gun platform and carriage. A ball path fixed to the 
underside of the platform rests on a racer P fixed to the 
deck, and provided with steel balls, which thus support 
the trunk and gun mounting, while clips fitting under- 
neath an internal flange on the racer prevent the ball 
path unseating when firing. 

‘The traversing rack Q, which gears with the traversing 
Pinion, is formed on the outside of the racer. Traversing 
may be effected either by electric or hand power; the 
crank handles R for the latter are placed in a pit imme- 
diately below the platform, and connected to the travers- 
ing shaft by a chaia drive and double-speed gear. Access 
to this pit is obtained through hatchways in the platform. 

en the maximum traverse has been reached in either 


direction, the platform comes in contact with a spring 

buffer, and the motor is automatically thrown out of gear. 
werful electro-magnetic brake is also provided. 

he elevating arcs attached to the cradle crosshead are 


A 





provided with graduated sectors S, and gear with the 
elevating pinion, actuated either by an electric motor T 
or by hand power, and an indicator U actuated by the 
sight, registers the angle of elevation required. The move- 


ment of the arcs is limi by stops, the motor being 
automatically thrown out of gear when maximum eleva- 
tion or depression is reached, and an arrangement is 
a for locking the gun at the elevation necessary 
or loading. 

The controlling levers for the traversing and elevating 
motors are actuated from the sighting station, and the 
change from electric to hand power is accomplished in a 
few seconds by means of clutches. 

The gun is mounted in a cast-steel cradle V, and the 
cradle supported in the ge by trunnions, so that 
during recoil the gun slides in the cradle. The two recoil 
cylinders are formed on a crosshead, fixed to the cradle, 
and the running-out cylinder placed between them ; eac 
recoil cylinder is provided with a piston and rod, the 
latter attached to the horn on the gun. During recoil 
the liquid in these cylinders is forced through an opening 
of varying area, to give an approximately uniform pres- 
sure throughout the period of recoil. Compressed air in 
the running-out cylinder, being further compressed during 
recoil, serves for running out the gun. The air cylinder 
is provided with regulating valve and manometer gauge. 

A range-finder and automatic sight are fitted to the 
mounting. 

One projectile and one charge are elevated simulta- 
neously from the turntable to ramming ition, the in- 
clination of the hoist tray W being controlled by the guide 
rails fixed on the trunk. The tray is pivoted in the hoist 
cage, and has two divisions—the upper, which is movable 
for the charge, and the lower, which is fixed for the pro- 
jectile. The charge is placed in a swing carrier and 
secured by a clip, which is automatically pushed back on 
bringing the carrier into position for loading the tray. 
The projectile in its holder is lifted up by means of a hook 
and lever into a position which allows it to be pushed into 
acarrier Y fixed on the trunk, where it is secured by a 
spring catch, which on withdrawal allows the projectile to 
be pushed into the lower division of the tray. The 
cage is elevated by a rope Z coiling on a drum actu- 
ated + § the electric motor F. The’ motor is slowly 
8 by hand, and the cage on rising automatically 
throwsin the full current ; on reaching thegun platform, the 
tray cuts out the current, and is then brought to rest in 
— for ramming the projectile by a agg the cage 

ing held in this ition by an automatic clutch. At 
the lower part of the trunk an arrangement is provided 
which indicates the position of the tray in the hoist, 
together with a bell, = prc. Pon and telegraph for 
communicating with the gun platform. 

The rammer is ar to be in line with the gun’s 
axis, and consists of a series of pic rams actuated 
by compressed air or by hand. After the shell is rammed, 
a lever is withdrawn which allows the charge to fall into 
ps ong previously occupied by the projectile. 

hen the elevating tray is loaded, a slight rotation 
of the turntable brings another projectile opposite the 





h | adopted 














BARBETTE MOUNTING 
2-6 INCH Q.F. GUNS. 





carrier Y, in which the projectile may be placed in readi- 
ness for the descent of the tray, and at the same time an 
empty holder is brought oouewse a loading table where 
it receives a projectile, and is replaced in position on the 
turntable by an overhead trolley and swing link X. 

An arrangement of a os on rails concentric 
with the trunk, combined with a swing link J, is provided 
for loading direct from the dépdts. 

The mounting is enclosed in a shield securely attached 
to the gun platform by stretchers and angles, the front 
sloping and the rear extending over the barbette to 
provide space for ramming. The shield extends down- 
wards to the top of the barbette well, and is provided 
with a sighting hood and manhole at the rear. 

Superimposed Turret Mounting adopted in the 
United States Battleships.—Reference should be made to 
the — agg of superim turretb mounting as 
seit te Caledon gaeen ees 
ships and Kentucky, as illus y Fig. 
page 200. ‘This system of mounting heavy guns has the 
great advantage of concentration of heavy gun-fire right 
ahead or right astern, and for a considerable arc on the 
beams of the vessel, This utilisation of the heavy gun- 
fire capacity of a ship through so great an arc cannot be 
lost sight of by the artillerist. The increase in weight of 
armour necessary for the protection of the four guns is 
proportionately much less than if the guns were placed 
in pairs or singly in turrets, and the saving thus effected 
may be utilised in other directions to add to the fighting 
efficiency of the ship. Another advantage of the super- 
imposed turret system is that all four guns can be fired from 
one sighting position, so that one gunner may suffice for 
their laying and for their simultaneous firing. The gun 
layer in the first instance lays one of the guns for the 
correct elevation, and the other weapons are then ho 
to the same inclination by the man in charge of each. 
four weapons may then be fired, either together or sepa- 
rately, by the captain of the turret. 

The disadvantages, however, of the superimposed turret 
system may, perhaps, be said to outweigh the advan 
as any serious damage to the turret would render four 

ms useless. The weight of armour protection of the 

our guns concentrated at a great height involves a pro- 

blem for the ship constructor. The area of the super- 
imposed gun turret presents a large ‘et for attack. If 
it became necessary to ir one of the heavy guns, it 
might become a somewhat difficult operation to remove it, 
although {in the case of the one of 13-in. 
guns was very y withdrawn for repairs recently 
without removing the upper works. The firing of four 
guns simultaneously necessitates considerable construc- 
tional strength of the ship in order to stand the heavy 
strains. This cannot, however, be put down as a serious 
objection, as these strains have been efficiently met by 
good construction in the American ships. ; 

The following is a detailed description of this barbette 
mounting for two 13-in. and two 8-in. breech-loading guns 
in su gun turrets as adopted in the United 
States Navy, and illustrated by Fig. 25, page 200 : 

The two 8-in. guns are superposed upon the housing of 
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the 13-in. guns. The 8-in. turrets Mj), being rigidly 
attached to the roof of the lower turret M2, is moved in 
unison with the motion of the latter, so that all four guns 
must be brought to bear in thesame direction. The guns 
with their housings are carried on a turntable A, arranged 
to revolve on a live roller ring B. 

The turntable A is built up of steel plates and angles, 
and is specially constructed for the attachment of the 
heavy armour-plates composing the lower gun-house. 
The main girders and upper surface are provided with 
suitable facings for the attachment of the brackets which 
support the gun mountings. The rollers B which support 
the turntable are provided with flanges at both ends to 
take the horizontal thrust. They are bound nee 
rings of plate steel, to which the roller axles are secured, 
the whole forming the live roller ring. a 

Electric power is provided for the horizontal training 
of the guns, The cmap: legese of which there are two, 
are carried vertically in the turntable, and have pinions 
at their lower ends, gearing with the training rack, which 
is secured to the lower roller-path structure. 

The electric motors are situated inside the turntable, 
one at either side, and are connected by worm and other 
gearing to the training shafts. The driving worms are 
carried on a horizontal shaft supported inside the turn- 
table, and arranged so that the end thrust of the worms 
is directly specs the one to the other, and thereby 
balanced. The wormwheels are connected to the training 
shafts by a system of friction gear, which prevents undue 
stress on the gearing when the guns are fired separately. 

The two 13-in. guns are supported in cradles 8,, which 
are circular in section. The cradles are in two parts, an 
upper and lower, and are bolted together along the hori- 
zontal axis ; ring strips are provided in the cradles, 
along which the guns slide during recoil. The forward 
end of each cradle is provided with trunnions g, arranged 
to rest on brackets G,, secured to the upper part of the 
turntable, The recoil and run-out spring-tubes H,, H), 
of which there are four to each 13-in. gun, are on the 
hydraulic system, in combination with heavy recuperator 
springs which run the gun out after firing; they are dis- 
posed in pairs, two being attached to the upper part of the 
cradle and two to the lower portion. Suitable brackets 
are provided on the cradles to receive the tubes. 

The spring-rods are attached to lugs provided ona band 
D secured to the rear end of the gun. 

The two 8-in. guns are mounted in cradles similar to 
the 13-in. guns. The cradles are supported by trunnions 
on brackets G, attached to the roof of the 13-in. gun- 
house, Two recoil and run-out spring tubes H, are pro- 
vided for each gun, and are fixed to the underside of the 
cradles, The guns are arranged to be elevated by hand 
and electric power. Separate elevating gear is provided for 
each gun. The brackets carrying the elevating mechanism 
for the 13-in. guns are secured to the main girders of the 
turntable below the guns. A crosshead, guided in the 
supporting bracket, is operated by means of a helical 
screw, and is connected by links toa bracket on the under- 
side of the gun cradle. The screw is worked by the 
electro-motor Q attached to the lower end of the elevating 
bracket, and by handles provided on each gun platform. 
The elevating gear for the 8-in. guns is secured to the 
roof of the lower gun-house. 

The projectiles and powder charges are conveyed 
directly from the ammunition chambers in the interior of 
the ship to the gun breeches by means of suitable hoists. 
Separate hoists are provided for each gun, the 8-in, 
hoists being loaded in the chamber immediately above 
the 13-in. ammunition chamber. | 

The ammunition cages are raised by electro-motors 
T;, To, and are arranged to take up one projectile and 
the powder or at each operation. They are guided 
on rails 7, 7) to the loading positions at the gun breeches. 
Transporting rails ¢), t2, and runners and loading bogies 
are provided in the ammunition chambers for transferring 
the projectiles to the ammunition cages. 

The guns are arranged to be loaded at a fixed loadin, 
position. The telescopic rammer, situated at the rear o 
the shield, is in line with the bore of the gun at the loading 
angle. These rammers are operated by means of electro- 
motors, provision being also made for working by hand. 

An American 13-In. Breech-Loading Gun, Barbette 
Mounting.—Another type of American mounting, illus- 
trated by Fig. 26, 200, is now being installed for the 
13-in. guns of the Illinois class, As is the case with the 
superposed turret system, the power utilised is electric. 
The special novelty consists in the means adopted for 
overcoming the energy of recoil, which is effected by four 
hydraulic cylinders containing also springs for running 
the gun out after recoil. This is one of the first types of 
mountings for such heavy guns as 13-in. ap er where 
the ordinary recoil cylinder is utilised for taking up the 
energy of recoil in combination with the spring return. 
This recoil system is very simple in arrangement and is 
not likely to get out of order. It, however, entails a very 
heavy cradle and a large number ef springs. Thesprin 
contained in two cylinders are am ply sufficient to run the 
gun out in a horizontal position, and thus several springs 
may break before the system entirely fails. The author, 
however, prefers the British system of ae up the 
energy of recoil with two separate cylinders and of running 
the gun in or out by the ordinary hydraulic ram. The 
United States Government have, however, adopted elec- 
tricity for the general working of their mountin 
not consider it expedient to introduce in addition hydraulic 
power in connection with recoil and running out. Their 
arrangement of bringing the ammunition up to a fixed 
position, which they elect to be horizontal, is decidedly 
superior to the —- under which the gun requires to be 
elevated to a high fixed angle, as is the case in many load- 
ing systems for heavy guns. By loading the guns in the 
horizontal plane it seldom becomes necessary under 
normal conditions to re-lay the gun after loading, if there 


and do of 


is any motion at all to the ship. The system, however, 
cannot be regarded as equal to that ac ge by the 
British Government of loading at all angles of eleva- 
tion which is suitable for the rozition in which the 
gun is at any time being fought. As the gun can 
thus be loaded at any position the gun layer can always 
keep both his gun laid in elevation and direction and fire 
it immediately the word is passed that the gun is loaded. 
When it is necessary with other systems to change the 
gun even to a small angle of inclination for loading, the 
gun layer, after itis chai , often experiences consider- 
able difficulty in getting his ee ** on,” and sometimes, 
in rough weather, even in finding the target. This condi- 
tion never arises when the gunner’s eye is always along 
the — and always looking at the target during the pro- 
cess of loading, asis possible with the British system.! 

The details of the barbette mounting for two 13-in. 
breech-loading guns (U.S.A. type) “— be described as 
illustrated by Fig. 26, page 200. The two guns are 
mounted on a turntable A, carried on a live roller ring, 
and are protected by a heavily armoured shield M, whic 
is built to the upper surface of the turntable. 
of steel plates and angles, 
for the attachment of the 
heavy armour-plates. The main oo and upper sur- 
face of the turntable are provided with suitable facin 
for the attachment of the brackets G, which support the 
gun mounting. On the underside of the turntable a suit- 
able seating is provided for the attachment of the upper 
roller path a, which is secured by bolts. The lower path 
b is fixed to a structure C, separate from and within the 
barbette walls. The rollers B, which support the turn- 
table, are provided with flanges at both ends to take the 
horizontal thrust. They are bound together by rings of 
plate steel, to which the roller axles are secured, the 
whole forming the live roller ring. 

Electric power is provided for the horizontal training of 
the guns. The training shafts, of which there are two, 
are carried vertically in the turntable, and have pinions at 
their lower ends gearing with the training rack E, which 
is secured to the lower roller-path structure. The electro- 
motors are situated inside the turntable, one at either 
side, and are connected by worm and other gearing to the 
training shafts. The driving worms are carried on a hori- 
zontal shaft supported inside the turntable, and arranged 
so that the end thrust of the worms is directly opposed 
the one to the other, and thereby balanced. The worm- 
wheels are connected to the training shafts by a system of 
friction gear which ae rom undue stress on the gearing 
when the guns are fired separately. 

The guns are supported in cradles S, which are circular 
in section. The cradles are in two parts, an upper and a 
lower, and are bolted together along the horizontal axis, 
bearing strips being provided in the cradles along which 
the gun slides during recoil. The forward end of each 
cradle is provided with trunnions g, arranged to rest on 
brackets G, secured to the upper part of the turntable. 

The recoil and run-out spring tubes H, H, of which 
there are four to each gun, are on the hydraulic system in 
combination with heavy recuperator springs which run 
the gun out after firing ; they are disposed in pairs, two 
being attached to the upper part of the cradle, and two to 
the ayeod seageg Suitable brackets h, h are provided 
on the cradles to receive the tubes. The spring rods F 
are attached to lugs provided on a band D, secured to 
the rear end of the gun. 

The guns are arranged to be elevated by hand and elec- 
tric power. Separate elevating gear is provided for each 
gun. Thebrackets K, carrying the elevating mechanism, 
are secured to the main ae of the turntable, below 
the guns. A crosshead L, guided in the capping 
bracket, is operated by means of a helical screw N, an 
is connected by links P to a bracket on the underside of 
the gun cradle. The screw is worked by the electro- 
motor Q, attached to the lower end of the elevating 
bracket. The handles J for hand working are situated 
on the Sep a and are suitably connected by gear- 
ing to the elevating screw. 

he projectiles and 


The turntable A is built u 
and is specially construc 


powder charges are conveyed 
directly from the ammunition chambers in the interior of 
the ship to the gun breeches by means of suitable hoists. 
Separate hoists are provided for each gun. The ammuni- 
tion cages R are raised by electromotors, and are arranged 
to take up one projectile and the powder charges at each 


operation. They are guided on rails 7, r to the loadin 
position at the gun breeches. Transporting rails an 
runners and loading bogies are provided in the ammuni- 
tion chambers for transferring the projectiles to the 
ammunition cages. 

The guns are arranged to be loaded at a fixed loading 
position. The telescopic rammer W situated at the rear 
of the shield is in line with the bore of the gun at the load- 
ing angle. This rammer is operated = means of an 
oa oo w, provision being also made for working 

y hand. 

Twin Quick-Firing Guns in Barbette Mountings.—In 
the case of cruisers, where saving of weight is of great 
importance, it is desirable to mount in the fore and after 
barbettes quick-firing guns singly or in pairs. Where 
two are to be mounted on Sersenstoe and poop, it is impor- 
tant to have them on separate mountings, not too close 
a as otherwise one gun may interfere with the 
other whilst loading. When thus in pairs the processes 
elevation and training are carried out together, 
and the guns loaded simultaneously. But in view of 
the necessity of being able to attack at very long ranges, 
the author would substitute for the two 6in. guns in 
many cruisers a 7.5-in. weapon firing a projectile of double 
the weight of the 6-in. at more than double the energy.* 





* Since this was written it has been announced that the 





Admiralty have decided to make this change in the six 
new cruisers of the Monmouth class to be built shortly. 





From such a single gun a yews rate of fire would be 
obtained than is possiblewith the twin 6-in. guns, because 
the close proximity of the two guns must hinder opera- 
tions greatly. The advantage gained by utilising the 
heavier projectile at long range would fully com te 
for any advantages of the twin guns of lighter ales. 

Fig. 27, page 201, illustrates the 6-in. twin quick-firing 
gun barbette mounting, of which the following is a de- 
tailed description : 

The two guns are close together in one cradle ; 
they are mounted on a turntable carried on live rollera, 
and are protected by an armoured shield secured to the 
upper surface of the turntable. 

he turntable A is built up of steel plates and angles: 
well riveted together ; on the upper face of the turntable 
suitable machined faces are provided for the attachment 
of the brackets G supporting the mounting. The upper 
roller path a, of special forged steel, is riveted to the under 
face of the turntable, and machined up true in position. 
The lower roller path b is secured to a machined surface 
on the floor of the barbette. 

Rollers B of special forged steel wares the turntable; 
they are provided with flanges on both sides to take the 
horizontal thrust; they are bound together b 
plate steel, to which the roller axles are ane, 
forming a live roller ring. 

The turntable is arranged to be rotated both by hand 
and electric gear. A vertical shaft C carries a pinion F 
at its lower end, gearing with the training rack E 
attached to the lower roller path, On the eame shaft the 
necessary gear is provided for connection to the electro- 
motor and to the hand gear. Provision is also made so 
that only one form of power can be in operation at the 
same time. 

The electromotor N is of the armourclad, watertight, 
shunt-wound type; it is controlled from the sighting 
stations at each side of the mounting. 

Handles P are provided for men at the rear of the 
turntable behind the guns ; they are connected to a worm- 
wheel on the vertical training shaft by means of suitable 
gearing. 

The mounting consists of the forged steel cradles S of 
semi-circular section, with bronze bearing strips at 
front and rear securely bolted together. Forged steel 
caps Rare fitted over the front parts of the cradle to retain 
the guns and to facilitate removal. The cradles are pro- 
vided with trunnions g arranged to rest on brackets G 
built up of steel plates and angles and steel forgings. 

The elevating arc is placed below the guns, the upper 
end being attached to the rear ge of the mounting, 
while the lower end is connected by forged steel links to 
the front of the cradles between the guns. A pinion on 
a transverse shaft below the guns is provided for actuating 
the guns. The outer end of the shaft is furnished with a 
wormwheel attached to the shaft by means of friction 
plates. The worm which gears with the wheel is arranged 
to be worked by two hand wheels p at the sighting 
stations, one on either side of the mounting, and from a 
secondary hand-wheel g. Independent recoil cylinders 
and run-out springs are fitted for each gun. 

The recoil cylinders H are of cast manganese bronze, 
and are rigidly attached to the underside of the gun 
cradles. ey are constructed to unite in the centre 
between the guns and are bound together with securing 
bolts at the junction. 

The piston-rods are of forged steel attached to the lug 
on the gun ; an orifice in the piston provides for the pas- 
sage of liquid from one side of the piston to the other 
when the gun recoils after fire. 

Two recuperator springs K are provided for each gun, 
placed one on each side of the recoil cylinder ; they are 
of sufficient power to ensure the gun running out at all 
angles of fire, even with a considerable heel of ship. 

Two sighting stations are provided, one on each side 
of the mounting, with handwheels arranged so that the 
guns can be operated from either side. The sights s, s 
are supported by a rigid structure W from the floor of 
the turntable, independent of the mounting. An arm w, 
fixed to the gun cradle and moving therewith, operates 
the rear sight bar on each side. 

To provide for the rapid supply of projectiles, a carrier 
D is arranged inside the barbette, outside the turntable, 
and connected thereto by means of suitable gearing. This 
gearing is arranged to rotate the carrier <i, Pe 
the projectiles underneath the openings provided in the 
gun platform so that they can be readily transferred to 
the breech of the gun for loading. The carrier ring shown 
on the drawing is arranged to carry 153 projectiles. 

Provision is made for a constant supply of powder 
charges from the zines to the gun platform. A 
chain hoist Y, with suitable receptacles v, is arranged to 
take up the powder charges in a horizontal position. The 
chains are arran to pass over sprocket wheels at the 
top and bottom of the revolving trunk T attached to and 
revolving with the turntable. e charges are delivered 
at each side of the gun mounting. On one side they pass 
over the sprocket wheels, and are received in an inclined 
tray. An auxiliary chain and tray, driven at a greater 
velocity than the hoist, lifts every alternate charge and 
delivers it on the opposite side of the gun mounting. If 
necessary, projectiles could be to be carried in 
every alternate receptacle, so that the latter might be de- 
livered on one side of the mounting and — charges 
on the other side. The hoist is actuated by means of an 
pe ge situated * the a the revolving trunk, 
wi necessary attachments and gearing. 

The mounting is enclosed by an armoured shield M, 
securely attached to the upper floor of the turntable by a 
suitable steel angle-bar frame. The shield is fitted with 
a leather apron m, with suitable screws and brackets for 
making it watertight with the barbette. Two sighting 
hoods are provided. 

(To be continued ) 
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ELECTRICAL APPARATUS. 


14,704, E.G.G. Braunerhjelm, Stockholm, Sweden. 
Wireless Telegraphy. [7 Figs.) January 26, 1900.—With 
the object of improving the signals in coherer telegraphy, the 
radiating or receiving portion of the aerial conductor is wholly 





or in part enclosed in an exhausted vessel of non-conducting 
material, Means may be used to diminish radiation or reception 
by parts of the aerial conductor not so enclosed. (Accepted 
June 19, 1901.) 


9987. J. W. Gould, Brooklyn, N.Y.,U.S.A. Electric 
Cables. [10 Figs.] May 14, 1901.—Cables for transmitting 
electric energy or for signalling purposes are, according to this 
invention, provided throughout their length with a thermostatic 
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alarm conductor having a fusible core, the rupture of which 
through excessive electrical heating of the conductor, or by reason 
of a fire occurring, causes an alarm to be given by means of appa- 
ratus provided for that purpose. (Accepted June 19, 1901.) 


4719, J. Marr and W. C. Laidler, Pallion, Sunder 
land, Electro-Motors. (3 Figs.) March 13, 1900 
Electro-motors for use in situations where they are liable to be 
stopped by excessive load are, according to this invention made 
with both magnetically reacting parts mounted upon an axle, one 
part serving under normal conditions to drive, and the other 
aw then being prevented from rotating by means of a clutch. 
he clutch is so constituted that should the normally rotating 
part be unduly retarded, the normally stationary part is allowed to 





rotate at a certain (perhaps controlled) speed in such manner that 
there is sufficient reaction to start the normally rotating part at 
once should the excessive load which has stopped it me re- 
duced, the starting of this part then causing the clutch to engage, 
motion of the normally stationary part being thereby arrested. 
In one arrangement the field ee are attached toa casing from 
which power may be transmitted and constitute the normally rota- 
ting part, while the armature is normally prevented from rotation 
by the action of a magnetic clutch at the end of the shaft. (Ac- 
cepted June 19, 1901.) 


GUNS AND EXPLOSIVES. 


11,496. F. Fortelka and W. Leitner, Vienna, Aus- 
tria. Magazine Firearms. (7 Figs.) June 25, 1900.— 





This invention vides a trigger-operated breech-bolt action for 


two-armed lever which first opens and then closes the breech 
action, the bolt being turned slightly to unlock and to lock it. 
In the example illustrated, movement of the trigger also sets and 
releases a g hammer ; but, if desired, instead of the hammer, 
a firing spring and block within the bolt may be provided. (Ac- 
cepted June 19, 1901.) 


16,443. A. Reichwald, London. (Fried. Krupp, Essen, 
Germany.) Sighting Attachments. [7 Figs.] September 
15, 1900.—In the usual gun-sight telescope attachments the 
length of the telescope considerably exceeds that of the bearing 
surface afforded by the attachment head upon which it is mounted, 
the result being that vibrations set up in the partially sup- 
ported telescope by the firing and moving of the gun, ulti- 

















(ase) 
mately spring the telescope out of truth with the attachment 
head, and thus render the whole attachment useless. According 
to this invention, this disadvantage is eliminated by employing a 
‘ Porro” prism telescope for the sighting telescope of the attach- 
ment, which, by reason of its special construction (not being 
longer than the ordinary bearing surface of the attachment head), 
can be supported along its whole length by the latter. (Accepted 
June 19, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


15,175. A. G. Bloxam, London. (A. Schoeller, Frank- 
Sort-on-the-Main, Germany.) Igniter for osion En- 
gines. [1 Fig.] August 25, 1900.—An electric igniter for explosion 
engines is, according to this invention, provided with two currents, 


one for firing the explosive mixture by means of a self-induction 
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spark, and the other for electromagnetically separating the con- 
tacts within the explosion chamber. The said currents are either 
of alternating or pulsating character, and are conveniently fur- 
nished by a small magneto machine having a doubly-wound arma- 
ture. (Accepted June 19, 1901.) 


8281. A. J. Boult, London. (Société Lumitre, Brussels.) 
Mantle Supports. (2 Figs.) April 22, 1901.—According to 
this invention, the mantle is hung upon a wire crook whose lower 























(xea/| 
end is held in a sliding rotatable ring capable of being moved 


be ‘ge in any desired position thereon. (Accepted June 19, 
1901. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


14,528. J. Dunlop, Manchester. Pneumatic 
Hammers. [2 Figs.) August 14, 1900.—According to this 
invention, the inertia valve and es in a pneumatic hammer 
of the kind described in Specification No. 1985 of 1877 are modified 
in construction and arrangement. The apparatus com a 
differential piston sliding in a cylinder, in such manner that com- 
—— air can operate between the cylinder and the larger 

iameter of the piston. Through the smaller diameter of the 
piston and near to the larger diameter a row of holes is drilled cir- 
cumferentially to communicate with a valve race bored in the centre 
of the piston. 
piston a similar row of holes is drilled, these also communicating 
with the valve race. In the valve race slides a hollow inertia 





magazine pistols, The trigger during a long pull operates a 





upon the burner tube and provided with means by which it may 8 


Near the other end of the smaller diameter of the | with 


203 
tively, alternately, and almost simultaneously the two rows of 
holes, as the movements of the pistor decide. The part of the valve 


between the fitting parts has holes drilled through it so that com- 
munication with the larger end of the cylinder may be established 
from either row of holes drilled in the piston. ‘The end of the 









DAS NB 





zz 


ZA 





valve furthest away from the larger end of the c 
a small hole communicating with the larger end o 


a only 
é cylinder, so 
that the partial compression and rarefaction of the > in the 
valve race at that part will destroy the momentum of the valve 
and prevent rebounding. (Accepted June 19, 1901.) 


, 5783. 8S. G. B. Cook, London. (C. H. H. Sherman, Wash- 
ington D.C., U.S.A.) ge Wheels. [7 Figs.) 
March 19, 1901.—Segmental flywheels and main driving wheels are, 
according to this invention, made with rim segments aving shear 





lugs (preferably integral) at the joining ends, members for em- 
bracing the lugs and developing their sh resistance, and 
means for attaching the embracing members to the rim segments 
prove — also to the spokes of the wheel. (Accepted June 10, 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


437. H. H. Lake, London. (C. H. Cowley and 
H. C. Cooper, Charlestown, Mass., U.S.A.) Steam Boilers. 
(2 Figs.] July 10, 1900.—In this boiler the combustion gases pass 
first around a number of cylindrical water-containing shells, and 
then through fire tubes in the shells. The tubes are attached to 


Fig. / O 
‘, 
\ ; % ; ‘ 
: es es & 
\ ey, 
4 ) BX 























endplates of special form in order that any set of tubes with its 
plates may be removed. The boiler is primarily intended for 
marine p' 8. The furnace may, when the tubes need 

jon, to pass directly from the top of the shell 


caused 
casing to the flue. (Accepted June 26, 1901.) 


6093. J. Brown and Co., Limited, and J. Nodder 
heffield. Boiler Furnaces and Fiues. [1 /i/. 
March 22, 1901.—In corrugated boiler furnaces and flues the 
parts of larger diameter should be proportionately thicker than 
the parte of smaller diameter in order, it is stated, that they ma 

be capable of withstanding the working pressure equally wel). 
In such furnaces and flues, as made by expanding the corruga- 





tions from a plain cylinder, they are thinner at the parts of 
larger diameter than at the my of smaller diameter; and 
with the object of overcoming this defect the flat plate is rolled 

alternate corrugations and flat — in such manner that the 
parts of larger diameter in the fin ed furnaces or flues made 
from such plates are thicker than the of smaller diameter, 





piston valve, having fitting parts that cover and uncover respec- 





parte 
the flat parte being of least thicknees, and the tops of the corru- 
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gations being of the greatest thickness, the thickness gradually 
increasing from the flat parte to the tops of the corrugations, 
whereby the strength is made properly SS to the 
working pressure throughout, injurious | expansion and 
contraction during work being perhaps decreased. 
June 19, 1901.) 

a. J. E. H. Bannister, Southsea. Water-Tube 
Boilers. (6 Figs.) November 28, 1900.—According to this 
invention, each vertical row of water tubes in a tubulous boiler 
is made from a pair of corrugated and flanged plates riveted to 





one another and also to flanged downcomer and upgoer conduite. 
In one arrangement the corrugated plates are united by straps 
in such wise that the inner ends of the rivets are in contact with 
the water, the effect of this provision being that they are pre- 
vented from burning, (Accepted June 19, 1901.) 


21,781. E. Bolle, Manchester. (4. Scharffe, Tientsin, 
China.) Generating Steam. [9 Figs.) December 1, 1900. 
—According to this invention, high-pressure steam, vapour, or 
= is generated on the flash system by the employment of highly 

eated fluid having a boiling point above that of the water or 
other substance which is to furnish the working fluid of the 
engine. Complete apparatus is described in which steam genera- 
tion from water is effected by the use of hot oil, the engine compris- 
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ing pumping, condensing, and other devices intended to effect 
the mixing and subsequent separation and return of the two dis- 
similar fluids. A simple apparatus, according to this invention, 
comprises a turbine motor in which the fluids are mixed in the 
approach to the nozzle. The advantage claimed in the use of the 
invention is that less —— of disastrous explosion exists than 
when a large body of highly expansive fluid such as steam is 
stored, asinaboiler. (Accepted June 19, 1901.) 


5969. W. E. Dickey, New York City, U.S.A. Water- 
Tube Boilers. (3 Figs.) March 21, 1901.—In this boiler com- 
bination, intended for use on a motor car, there are interior and 
exterior shells, tubes of different lengths arranged radially within 
the interior shell and a heater or vaporising burner for consum- 






































thereof extends through the body of the boiler whilst the 


ing petroleum or the like so arranged that the vapour-generating 
portion r is located beneath the water tubes. The outer 


(Accepted | di 


9364. A. F. Yarrow, London. Water-Tube Boilers. 
{5 Figs.) mf $. 1901.—In a water-tube boiler of the Yarrow 
class, fired at 


5 ends, and having a dividing wall between the 
inner ends of the furnaces, ing to this invention the 
viding wall is strengthened or held together by water-tubes 


























ing through or over it. The claim is broadly for : ‘‘ Support- 
ing the partition wall which separates the two fire chambers of a 
water-tube boiler by tubes extending down through the wall or on 
each side of the wall, substantially as described.” (Accepted 


June 19, 1901.) 


9375. G. Durr, Ratingen, Germany. Boiler- 
Doors. (3 Figs.) May 6, 1901.—This invention 
relates to firedoors adapted to turn on a horizontal axis, and more 
particularly to those which open by turning inward ; its object 
being to provide convenient means for securing the doors in any 
desired position. The firedoor is nded from a horizontal 
axle, on which is mounted a disc or segment provided with a 
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tapering groove. Above the disc isa lever which carries a wedge- 
shaped projection or heel-piece and is preferably provided with 
a heavy ball or disc to increase its weight. The weight of the 
lever presses a projection into the grooves whereby the disc, and 
consequently the firedoor, is fixed or locked in tion. The 
axle of the lever is held in a pair of bearings fixed to the frame 
of the furnace dooras shown. (Accepted June 19, 1901.) 


TEXTILE MACHINERY. 


12,061. J. and H. C. Dalglish, Pollockshaws, 
Scotland. Yarn-Drying Machine. [5 Figs.) July 4, 
1900.—This invention relates to a continuous drying machine for 
yarn in hanks and chains, and has for object to construct the 
machine in such manner as to prevent the fouling of the hanks 
or chains when travelling from end to end. The machine com- 
prises a superstructure of steam pipe or metal rod from which 


is suspended a framework of rails containing an endless chain, 
on which are fixed at intervals spindles which revolve with the 
bobbins on which the yarn is hung. The chain is set in motion 
by means of ‘‘ shafting and gearing or any other suitable form 
of power,” and the yarn is carried through the stove from end 
to end as often as may be required, and is dried by heated air, 


after which it is taken off ‘‘ while the wet yarn is put on.” (Ac- 
cepted June 26, 1901.) 
MISCELLANEOUS. 
9183. A. G. ve jenien. _ Dillan, Berlin. 
Ozonising. [1 Fig.] May 3, 1901.—In a tus, ozonis 
air which has an passed through apparatus in which ozone is 


consumed, but which has not entirely lost its czone, isin part 
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shell of the iler can be taken off when it is desired to clean the 
tubes. (Accepted June 19, 1901.) 


discharged on the pressure side of the pump before the remainder 
passes to the cnane peoduetr. (Accepted June 26, 1901.) 


10,287. C.F. von Schlich' Berlin. = 
ing Spirit. May 17, 1901.— invention has for object to 
alcohol from other substances dissolved ein by a 
refrigeration and filtration process. The mixture is cooled to 
minus 60 deg. or 70 deg. Cent., and is then passed through a 
charcoal filter, which may afterwards at ordinary temperatures 
be cleansed from fusel or other such impurity by means of a 
small quantity of alcohol. The cleansing ol if pure will, it 
is stated, dissolve so much fusel oil that the oil may in greater 
foaye precipitated by addition of water. (Accepted June 26, 


1926. The Earl of Dundonald, London. Infusers. 
{4 Figs.] January 28, 1901.—In making tea and coffee it is desir- 
able that the water should extract just that amount of the aro- 
matic constituents of the leaves or berries as the drinker may 
require; t when the infusion is made, it should not 
remain in contact with the leaves or berries, which would 
then only give it a coarse flavour and in many cases produce 
a liquid harmful to the drinker. It is stated that it is also 
often desirable to have a pot that can be as a teapot, 
as a coffee pot, or as a kettle. This invention relates to the 
construction of a pot in such a manner that the infusion is 
separated from the tea leaves or berries whenever required, and 
that the water can also be boiled in the same pot in which the 
infusion is made. The pot is made of euch a shape that it can 
stand either on its bottom or on its back, and within, and running 
roughly parallel with, the upper side of the pot. Where the lid is 
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usually fitted, there is provided a compartment having its side or 
sides of perforated metal or wire gauze, and having an opening at 
or near the spout end of the pot, which opening may be provided 
with a lid. Standing the pot on its back, the tea leaves or coffee 
are pan in the compartment, and water (which passes through 
the leaves or ccffee into the other part of the pot) is then poured 
in. When theinfusion is made, the pot can be turned so that it 
stands on its bottom, where the liquid is collected clear of the 
tea leaves or coffee, and whence it can be poured through the 
spout in the usual way. The infusion can also be made by placing 
the tea leaves or coffee in the pervious compartment and boiling 
the water in the pot, and when the water boils turning the pot 
on end to bring the water in contact with the tea or ccffee—turn- 
it again on its bottom when the infusicn is completed. (Accepted 
June 26, 1901.) 


14,505. W. Warner, pominanem. Refuse Destruc- 
tors. (4 Figs.) August 14, 1900.—When towns’ refuse is 
burned in furnaces known as refuse destructors, there is con- 
siderable labour in feeding and taking away the clinker and fine 
ashes. The object of this invention is to reduce the cost of feed- 
ing and the cost of clearing away clinker and ashes. The feeding 
hopper of each furnace is made sufficiently large to hold a day’s 
supply, and a large cover is provided for each hopper, counter- 
balanced and having a lever or chain to be easily worked by the 





furnace-man or van-man, in order to prevent cold air passing into 



















the furnace at times when the refuse does not constitute the air seal 
In front of the cells is placed a large trough with a creeper inside, 
arranged in such manner that it also forms a water tank. The 
top of the trough is provided with balanced doors opposite each 
furnace mouth. The clinker and ash are drawn direct into the 
trough, the doors closed, and the burnt refuse is then conveyed 
by means of the creeper ugh water and then to a part of 
the works where it is required to be deposited. The trough is 
connected to the intake of the fans used for forced draught, 
and thus the nuisance of escaping steam and dust is avoided. 
(Accepted June 26, 1901.) 


UNITED STATES PATENTS AND PATENT PRAOTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the Uni States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand 








Tue Nippon YuseEn KaisHa.—This important Japanese 
steam navigation compan ised during the past half- 
year a net profit of 2,804,534/., increased to 3,404,452/. by 
the addition of a substantial rediquat of 599,9187. brought 
forward from the previous six months. From this balance 
of 3,404,452/., 140,2267. was carried to the ordinary re- 
serve, 500,000/. to the reserve formed for equalising divi- 
dends, and 733,729/. to the depreciation fund. Directors 
fees and commissions amounted to 78,5267. A dividend 
of 12 per cent. absorbed 1,320,000/., and 631,969/. was 





carried forwar’. 
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THE CONSTRUCTION AND SYSTE- 
MATIC MANUFACTURE OF ALTER- 
NATORS. 

By O. Lascue, Berlin. 
(Continued from page 174.) 

Section 2. THe Size AND ARRANGEMENT OF THE 
CENTRIFUGAL MAssEs, 

For the calculation of the necessary flywheel 
weight, the diagrams of tangential pressure (Fig. 13) 
form the basis. They show what work is periodi- 
cally taken up by the flywheel and again given out. 
The first of these is a four-cycle gas engine, with its 
high requirements, having one cylinder, the one 
working stroke of which has to provide power for 
tworevolutions. The figures are considerably more 
favourable when two such cylinders are joined up 


are available on both sides of the piston in double 
cycle, i.e., during the return after the acting stroke 
the products of combustion are exhausted, and also 
a new mixture is drawn in and compressed. The 
work which the flywheel must take up and deliver 
is, in spite of the periods of 90 deg., still considerably 
larger than with the two-crank steam engine, as the 
rotating moment due to the pressure on the piston 
within the separate diagram shows a greater varia- 
tion. Inall these constructions it has been possible 
to avoid auxiliary flywheels and to locate the entire 
flying mass in the inductor itself. The advantages 
which this special construction possesses, and the 
particular constructions due to higher peripheral 
speed, will be dealt with later on. 

Taking into consideration the work which the 
flywheel has to take up (Fig. 13), the following 





formule are obtained for the flying masses 
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to one unit, as in the case of two-cylinder engine, 
where the working strokes follow each other at in- 
tervals of 360 deg. Fig. 11 on page 174 ante shows 
a Deutz engine of this construction. Fig. 12 on 
the same page shows a further joining up of two such 
sets so that the working strokes follow each other 
at. intervals of 180 deg. The flying masses are then 
easier to control, more especially as the speeds of 
Deutz engines are high, which, as is known, affects 
the amount of the flying mass in the third power. 
Fig. 8 on page 177 ante represents a gas engine of 
this description manufactured for the Gute Hoffnung 
Hiitte in Oberhausen. 

In Fig 17, page 206, a gas engine of the Vereinig- 
ten Maschinen Fabriken in Augsburg and Maschi- 
nenbau Gesellschaft Niirnberg is represented ; two 
of these engines are now being erected in the 
Phoenix Foundry. The working strokes of the two 
cylinders, arranged one behind the other, take 
place at intervals of 360 deg., the cranks are at 
180 deg., and thus the explosions follow each other 
at every half revolution. 

The double-acting two-cycle engine of Kérting 
(Fig. 18) has the two cranks coupled together at 
90 deg. Thus the working frei sa follow each 
other in the same order as with the usual 





*wo-crank steam engine. The explosion cylinders 





necessary for the purpose of insuring the desired 
degree of uniformity. 
Work per period of y revolutions = A, 
60 x 75Ny 
- : 
Excezs : Ay = Mv? 6 = G i25-G Dp? 
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The constant c is found for a certain machine as 
the mean figure of the separate cylinder diagrams. 

Figs. 14, 15, and 16 show in a geometrical form, 
by the square surfaces, the flying masses for an equal 
number of revolutions and equal output at equal 


how the constructor must change or transpose these 
mathematical quantities in order to obtain fly- 
wheels and inductors of an economical construc- 
tion. Different diameters will be found to result 
in accordance with the choice of the most suitable 
circumferential speed for the flying masses. The 
construction of the wheels, as well as the admis- 
sible circumferential speeds, will be treated later. 
The degree of uniformity applies to the working 
mass at the radius of gyration of the centrifugal rim, 
and it is thus most natural to arrange or form this 
rim, 7.¢., the inductor itself, as a flywheel, and, as 
far as possible, as the only flywheel (Fig. 19, page 
206). Fig. 20 shows an arrangement in which the 
standard dynamo was employed, but in which the 
necessary flying masses were located in special fly- 








The sketches at the side show 


speed of gyration, 





wheels, which again necessitated shaft ends and 
bearings. These efforts. were prompted by the 
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desire to obtain a standard type of dynamo ; this 
is, however, a wish which cannot fulfilled. 
Further, it was found also that the limit of the 
safe stress with regard to bearings, the shafts and 
deflection, had been reached. 


Section 3. THe Inpvctor ror HicH Speep. 

The requirement of large flying masses and smal! 
weights for tandem steam engines and gas motors 
necessitated an increase of the circumferential 
speeds. It was usual in engineering not to allow a 
circumferential speed for cast-iron flywheels beyond 
6000 ft. per minute. This limit was the result both 
of experience and calculation under the presump- 
tion that no higher load than 2200 1b. per square 
inch could be regarded as safe. This limit must 
be observed, firstly, on account of the strength 
of the material, even in sound pieces ; secondly, on 
account of the unequal initial tensions in cast iron, 
which can never with certainty be avoided ; and, 
lastly, on account of the impossibility of following 
by calculation the strains or load produced in the ma- 
terial by the centrifugal and circumferential forces. 

Still more unfavourable are the conditions in the 
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case of the inductors, as here the rim is not only' These considerations formed the basis for the con- sibility is transferred to this ideal constructive ma- 
strained by the centrifugal force of its own weight, structions shown by Figs. 22 and 23, page 208, which terial, viz., a ring, a chain of wrought sheet iron, 
but, in addition to this strain on the solid rim permit the speeds to increase with safety up to the and this construction can be controlled by calcula- 
section and the division spaces, a further strain is limits imposed by considerations of practice. The tion. Fig. 24 shows that the sheet-iron segments 





added by the centrifugal force of the pole-pieces pole-pieces are no longer separately secured by are connected in a manner somewhat resembling a 


and the exciting coils (see Fig. 21, page 208). By a screws or bolts to the cast-iron wheel. They no chain, and that each section of the sheet-iron rim, 
suitable chuice of the rim section in J form, and by longer, as hitherto, strain the rim by their weights as well as the divisional space, is equally large. 
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carefully rounding out the arm and rim sections, and masses, but round the flywheel is placed a ring Mischances, such as tensile strains in the casting, 
still sufficiently safe strains (up to about 4800 ft. | or rim built up of wrought-iron sheets, in which the and flaws in the rim, are here impossible, and can- 
ood minute circumferential speed) can be attained. pole-pieces are dovetailed. not arise ; as this material, wrought-iron sheets, can, 
ligher speeds are meres | allowable in this con-| The rim-pieces between the arms of the cast-iron | without difficulty or trouble, be tested with regard 
struction. The impossibility of calculating accu- wheel, as faras the same are not required as flying | to its elasticity and strength. 
rately gives cause to a careful but also incorrect pro- | masses, are now unnecessary, and the flywheel thus! There is nothing to hinder the expansion of the 
portioning ; one section will prove to be too strong becomes simply a system of spokes. The before- chain; in accordance with the stress upon the 
and another too weak. The uniformity of strain, said sheet-iron rim undergoes primarily tensile material, caused by the action of centrifugal force, 
which is so desirable, and the unvaried elongation strain, the bending strains which occur in cast the chain endeavours solely to expand, and as it 
in all constructional parts, is not attainable. | wheels at the rim pieces being avoided. Allrespon- can extend over a larger circle, it undergoes only 
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pure tensile strain. When mounting the chain, it | 


The starting point of the characteristic of the | 


ably fallen off; and yet we may say that now-a- 


is tightened-by wedges against the rim, and against rim is at a distance of about 0.5 millimetre from days the constructing engineer is, as far as 


the spokes of the inductor (Figs. 22 and 23). This 
construction is patented in all civilised states. 

Fig. 25 shows that the laminated segments are 
held together by bolts, four of which are located in 
each segment ; thus three-quarters bear the whole 
sheet-iron packet. Should it be desirable, on 
account of high circumferential speeds and loads, 
to increase the number of bolts of each laminated 
segment, this can be done. According to the 
number of the packets, the bolts may be tested any 
optional number of times against shearing, a strain 
which is decreased by the dovetail connection of 
the pole pieces with the rim. On this basis, it is 
an easy task for the constructor to keep the strain 
on the material considerably below the limit of 
elasticity. The quality of the material and the strain 
upon it are accurately known. 

As a striking contrast to this freely expanding 
laminated rim stands a construction described in 
the following paragraphs, the realisation of which 
had often been desired, and which was projected for 
a 4000 horse-power dynamo (see Fig. 26, page 209). 


the zero of the characteristic of the spokes. At 
this point the connection, or the recip influence, 
was not yet effected; the rim was enlarged as if 
v = 30 m. per sec.; the rods were still without | 
tension. Both points approach each other, until | 
eventually in the point of intersection of the two | 
characteristics, the link can be closed. The ten- 
sion in the material or the entire necessary force 
is about 12,500 kilogrammes, i.e., in other words, 
from v = 0 at v = 30, the stress per intersectional 
point increases from 0 to G = 12,500, with which 
force the free expansion of the laminated rim is 
prevented by the rods. Fig. 29 shows an increase 
of this stress for the amount of the mounting stress 
of 4000 kilogrammes, through which mounting 
stress upon starting the dynamo any unloading 
and loosening of the upper rods—not strained by 
the weight of the rim—is avoided. Fig. 30 shows 
a further increase of about 10,000 kilogrammes 
by the influence of the higher temperature of the 
rim over that of the machine-house, this excess 
amounting to about 10 deg., which difference in 





The leading idea was to obtain the greatest flying 


Rum assumed to be treel 
¥-30m persec. Rods pom a 


rotating when 


‘*economy ” is concerned, surely not less respon- 
sible than for questions regarding construction 
and material. 

For a given figure G D*, a certain circumferential 
speed is the most practical with reference to the 
requirements of construction material. In the case 
of an inductor contrary to a flywheel, however, the 
further consideration holds good that the dynamo 
is usually cheaper when the same has a smaller dia- 
meter, but an increased width. This changing con- 
dition, small diameter for the dynamo and a large 
diameter for the flying masses, leads, when GD? is 
high, to a separation, 7.¢., a flywheel is placed sepa- 
rately at the side of the inductor, or an inductor of 
small diameter is screwed at the side of a flywheel, 
the flywheel having the greatest circumferential 
speed admissible. Fig. 32 represents an inductor 
ring of this construction placed against the spokes 
of the flywheel. Fig. 33 shows the before-mentioned 
sheet-iron rim located at the side of the flywheel, 
and connected to it by long bolts. These bolts are 
for the purpose of permitting the sheet-iron chain 





temperature corresponds with the maximum output 





Fig.29. 


stiffening. 
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to expand independently of the cast-iron rim, 


Deformation as under B but taking into consh 
‘he Moumting stress of 4000 Kg. 
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laminated sheets, which carry the pole-pieces ; the 
cast-iron rim is dispensed with in this construction 
too, and, still further, the cast-iron arms are 
avoided and replaced by tangential spokes. As 
material for these arms, very elastic ingot iron or 
ingot steel was assumed. An ample number of 
intersectional points were presumed in order to keep 
the bending stress of the rim as low as possible, 
and to endeavour to obtain solely tensile strain on 
the rim. Each of these intersectional points is 
connected with the boss by 4, or 2 by 2, rods ; 
all connections or joints, of course, assumed as 
being effected by bolts, therefore movable. At 
eighty-three revolutions per minute the inductor 
had an outer peripheral speed of about 34 metres 
per second (6700 ft. per minute), the speed in the 
gravity circle v is thereby about 30 metres per 
second (6000 ft per minute). If in this construc- 
tion the rim were freely expansive (Fig. 27), the 
~ latter would, at this full speed, expand radially 
about 0.5 millimetre ; in other words, if one assumes 
for the purpose of carrying through the calculation 
the link loosened, then the link centre of the rim 
would stand off to the extent of 0.5 millimetre from 
the centre of the rod eye. 

In order to again connect the rim with the rods, 
on the one hand, separate forces must be brought 
to act upon the same from the outside at the links, 
which carry the rim again to its former position ; 
and, on the other hand, the rods must be stretched 
by suitable forces. 

This action is geometrically represented in 
Fig. 28. In this figure, in a rectangular system 
of co-ordinates, the single forces of intersectional 
points are entered as abscissz, and as ordinates 
the expansions of the rods corresponding to these 
forces, and also the deformations of the rim. The 
straight lines hereby obtained give a synoptic 
picture; a ‘‘ characteristic,” so to speak, of the 
reciprocal action of the rim and the rods, 








\ 


of the inductor or of the dynamo. To this is to be 
added as a furtherstrain on the material by the weight 
of the rim itself, a stress which constantly varies 
during the rotation, whilst the remaining figures 
of stress are constant. 

There was a further uncertainty existing with 
regard to erection ; it was indispensable to find 
out an absolutely reliable system of measuring the 
stress on the rods, which would give the surveying 
engineer and the fitter the certainty that both the 
work and the testing were carried out satisfactorily, 
and permit them to repeat such test at any optional 
time. The uniform stress in the four rods per inter- 
sectional point, or in each of the many intersectional 
points, could not be left to the discretion or to 
the often-mentioned constructional instinct of the 
fitter. Asa reliable and not too expensive measur- 
ing medium, springs were inserted, which were 
gauged for the mounting stress, and on the basis of 
this stress, the length of a similarly gauged ring or 
sleeve was likewise assumed (Fig. 31, page 209). The 
rods were to be stretched to such an extent that this 
ring could only just be turned ; any excessive stress 
on the rods due to an always ible measuring 
error ap out of question. ‘Neither could the 
springs introduce any unreliability in the running, 
as, in the event of the springs breaking, the 
ring would take up the stress without any con- 
siderable alteration of length or tension taking 


place. 

Notwithstanding, this inductor was never carried 
into practical execution, as in the meantime the 
construction ofthe aforementioned cast spoke 
system had proved to be excellent—nearly equal 
as regards weight and price, and yet in every 
respect more advantageous ; moreover, the econo- 


although the sheet-iron chain by its own centrifugal 
force, including the weight of the pole-pieces 
and the coils, is expanded to about the same 
degree, that is to say, its diameter increases to 
a corresponding extent to that which the cast-iron 
rim becomes enlarged by its own weight. 


(To be continued.) 
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Contribution d UV Etude des. Alliages, par MM. H. W. 
Bakuuis - Roozesoom, Ap. Carnot, G... CHARPY, 
&c., sous la direction et le controle de la Commis- 
sion des Alliages, 1896-1900. . Paris: Chamerot et 
Renouard, 19, Rue des Saints-Péres. 1 vol. iPrice 
30 francs. | 

Tue ‘Société d’Encouragement pour 1’Industrie 

Nationale ” has just issued in book form a series of 

reports on ‘‘ Researches on Alloys:” This is a 

quarto volume, of 520 pages, containing contribu- 

tions from Messrs. H. W. Bakhuis-Roozeboom, A. 

Carnot, G. Charpy, H. Le Chatelier, H. Gautier, 

Ed. Goutal, Guillaume, F. Osmond, Sir William 

Roberts-Austen, and Madame Sklodowska Curie, 

and published under the direction and control of 

the ‘‘ Committee on Alloys.” 

As stated in the volume, metallic alloys are very 
largely used in industry, their special features as 
re; hardness, malleability, fusibility, and in- 
alterability, rendering them better suited for special 
purposes than pure metals. Notwithstanding, how- 
ever, the very frequent use of alloys, their pro- 
perties and constitution were not known with any 
degree of accuracy until a comparatively recent 








mical importance of the — spoke con- 
struetion for the inductors had also consider- 





date. For while other branches of industry were 
given a great impulsion through the progress made 
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in chemistry from the commencement of last cen- 
tury, the manufacture of alloys escaped the forward 
movement and remained stationary through the 
old empirical methods continuing to rule. When, 
by chance, some slight improvement could be 
obtained, it was not achieved as the result of 
scientific methods, but of numerous trials and 
errors. Not that interesting publications on 
the subject of alloys were lacking; these have, 
on the contrary, been written by learned scien- 
tists of several countries, but their conclu- 
sions, owing to apparent contradictions, had been 
ignored by chemists, and not considered worthy 
of attention by manufacturers. These publications, 
though incomplete on many points, established 
some important facts—among others, the existence 
and the chemical formula of compounds defined in 
several of the most common alloys, such as bronzes 
and brasses, and gave reliable data concerning a 
number of methods of investigation applicable to 
all similar cases. They established plainly that all 
the properties of the alloys experimented upon, 





that is to say, their useful qualities for given pur- 
poses, depend directly upon two main factors: 

a. The chemical constitution of the metallic 
bodies, namely, the proportion of allied metals, 
the chemical combinations which the metals form 
together and under varying proportions. 

b. Their physical constitution, or structure, being 
the form and dimension of the crystals, their various 
kinds of agglomeration, which form a whole. 

After full consideration of the subject, and bear- 
ing in mind the work already carried out by preced- 
ing investigators, the ‘‘ Committee on Alloys ” laid 
down that researches should be carried out on the 
following points : 

Chemistry of Alloys.—The determination of com- 
binations in alloys. 

Mechanical Lroperties of Alloys.—Resistance, 
hardness, brittleness, malleability of alloys; way 
in which they are affected by cold-hammering, 
quenching, and annealing. 

Electric Properties of Alloys.—Conductivity and 
electromotive force of dissolution. 








ee 








Fic. 24. 


Fusibility of Alloys.—Effects of impurities on 
metals and alloys. 

Magnetic Properties of Iron Alloys. —Specially as 
regards the manufacture of permanent magnets. 

In order to fulfil this large programme, the Com- 
mittee secured the assistance of the technologists 
whose names are mentioned above. 

Owing to the vast field covered by the reports in 
question, it is not possible to do them full justice 
in a brief notice, and we are compelled to limit our 
present review to a few data concerning some 
only of the subjects dealt with. 

The first is entitled ‘‘ Researches on the Alloys 
of Copper and Zine,” and the author deals with the 
previous researches made, and explains in detail 
his own experiments on alloys of copper and zinc 
of various compositions, and cold-rolled or cold- 
hammered to the highest possible degree. Test- 
pieces were cut from the cold-worked alloys, and 
were heated to gradually increasing temperatures, 
the microscopic structure and mechanical properties 
being determined for the alloys under the different 
states. The conclusions arrived at are the follow- 
ing: When comparing alloys of copper and zinc 
completely annealed, and in testing the influence 
which the chemical composition has on the me- 
chanical properties, it is found that the latter vary 
in a regular manner with the percentage of zinc ; 
and when considering alloys containing from 0 to 
50 per cent. zinc —the only ones which can be 
made a practical use of—the mechanical properties 
may be stated to be as follows : 

a. The elastic limit under traction, the resist- 
ance to penetration, and the stiffness increase 
regularly with the percentage of zinc. The curve 
is straighter when the proportion of zinc varies 
from 30 to 45 per cent. 

b. The elongation under traction, the propor- 
tional elongation and that of the structure increase 
with the proportion of zinc, the maximum figure 
being reached with the alloy containing 30 per 
cent., from which the curve descends rapidly. 

c. The breaking strains under traction increase 
with the percentage of zinc, the maximum strain 
being for the alloy containing 45 per cent. zinc, 
from which the curve then descends rapidly. 

d. Resistance to compression decreases as the per- 
centage of zinc increases, the minimum figure being 
for the alloy with 30 per cent. zinc. 

For practical purposes it is recommended not 
to exceed a proportion of 43 per cent. zinc owing 
to fragility setting in ; on the other hand, there is 
no advantage in using alloys containing less than 
30 per cent. zinc, which are more costly, and in 
which there are both less resistance and less mallea- 
bility. By causing the proportion of zinc to vary 
between 30 and 43 per cent., a whole series of 
different alloys is obtained, the most malleable 
yielding as much as 60 per cent. elongation, 





with a breaking-strain of 17.5 tons per square 
inch, and the most tenacious more than 40 per 
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cent. elongation, with a breaking strain of 24 
tons per square inch, the test-pieces being 
fully annealed in both cases. By a judicious com- 
bination of cold-working and annealing, the 
breaking strain can be carried to 38 tons for bars 
and plates, and higher still for wire. 


On the other hand, a careful inspection of the | hot 
microscopic structure allows the classification of | 


AND 
(For Description, see Page 205.) 
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the alloys under three heads, which correspond 
with well-defined mechanical properties : 

a. The first kind would be the alloys that are 
malleable to a high degree when cold. 

b. The second those of high resistance, less 
malleable than the first, but which can be forged 


c. The third would contain alloys very different 
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in quality, but the feature common to all of them 
would be fragility. 

Inspection of the structure will make it possible 
to determine approximately the work carried out 
on the alloys, especially as regards those of class a; 
also whether they have been cast, and, according to 
the grain, whether at a high or a low temperature, 
and in sand or chills ; and whether cold-hammered, 
or annealed at a high or low heat ; or burnt. This 
examination thus completes the results of chemical 
analyses in a most satisfactory manner. 

The other chapters deal with ‘‘Microscopic 
Metallography,” ‘‘ Researches on the Structure 
of Metals: Its Genesis and Transformations ;” 
** Researches on the Fusibility of Alloys ;” ‘* Micro- 
scopy of Alloys ;” ‘‘ Magnetic Properties of Tem- : 

ered Steel ;” ‘‘ White Alloys, or Antifriction 
etal ;” ‘‘Influence of Temperature on the Pro- 
perties of Alloys,” &. 

The following reports will be found of interest by 
many specialists—namely, one on the ‘‘ Electric 
Resistance of Alloys,” by Le Chatelier, in which 
the author passes in review various experiments of 
his own with iron, nickel steel, manganese steel, 
German silver, &., and states the results of his 
researches as to the influence of carbon, silicon, 
manganese, nickel, and other metals on the electric 
resistance of steel. 

The same scientist has contributed & paper on 
the ‘Technics of Microscopic Metallography,” in 
which he describes at length his methods for the 
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THORNYCROFT AND THORNYCROFT-CROSS WATER-TUBE BOILERS. 
CONSTRUCTED BY MESSRS. SIMPSON, STRICKLAND, AND CO., LIMITED, DARTMOUTH, 
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Messrs, Simpson, STRICKLAND, AND Co., Limited, | Ore interesting feature is that the engine is fitted | at the sides of the cylinders, much less fore-and-aft 
Dartmouth, have an interesting show at the Glasgow | with Cross’s patent valve gear, shown clearly in the istakenup. Thec has balance-weights, 
Exhibition, the most noteworthy of the engine sets | sections of the engine (Figs. 1 and 3). It consistsof two | but the valves are all exactl balanced, and the 
being a Cross patent four-crank quadruple-expansion | eccentrics and a link of ‘the usual type ; but the valve | pistons are of equal weight. mtrifagal oiling gear 
engine and water-tube boiler of the Thornycroft-Cross | spindle has a yoke, from which two piston valves are | is fitted throughout the crankshaft, as shown in detail 
type, arranged together, as they will be, in a launch, | carried. These work in liners and have a common by Fig. 4. 
and these we illustrate on the present and opposite | steam chest, one taking steam on the outside and the; The —— rods and connecting rods are of nickel 
pages. The engine has cylinders 33 in., 5 in., 74 in., | other on the inside of the valve. The valve spindle is | steel ; the second intermediate crosshead has a forged 
a in front and working the air —. 


and 1] in, in diameter by 44 in. stroke. With a work-| guided by a dummy-gland and the valves can find | arm 
us, two sets of valve gear only | The e is built entirely on the columns. Combin 


ing pressure of 375 lb., and running at 1200 revolutions, their own centres. 
it gives. 140 indicated horse-power. | are needed for the four cylinders, and as the valves are | drain and relief cocks are fitted to the top and bottom 
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of the cylinders. The engine has ample bearing 
surfaces, the main bearings being white metal. The 
engine occupies a space 4 ft. by 2 ft. 2 in., and is 27 in, 
high from the bearers. Its weight is 7 cwt. 

Messrs. Simpson, Strickland, and Co. are also 
showing a casting of the cylinders for this engine. The 
casting is of a very intricate nature, having receiver 
belts throughout. Forty-six core boxes are required 
for its construction, and it is fin. thick. Its weight 
is 2 cwt. 1 qr. 

The boiler, lagged like the engine in polished alu- 
minium, is of the Thornycroft small-tube type, as 
modified by Messrs. Simpson, Strickland, and Co, 
is shown by Figs. 5and 6. It is fitted with solid-drawn 
steel tubes. Thecirculation is from a small lower drum, 
through the tubes, into the big top drum, and down 
the down-takes. It has water-walls on each side. The 
boiler has been tested to a pressure of 750 lb. The 
working pressure is 375 lb., and the forced draught is 
maintamned by a fan, 14 in. in diameter, inside the 
casing. The ashpan is closed in, and the draught 
reaches the fire from under the fire-bars. A lever 
opening and shutting the fan shutters, is so arranged 
as to prevent the forced draught being on when the fire- 
door is opened. A separate engine with a 1}-in. diameter 
cylinder, and a piston valve with a spring valve 
spindle, works the fan at 3000 revolutions, and, if 
reguired, will give 2 in. to 3 in. of pressure. Two of 
Klinger’s water-gauges are carried off distance-pieces 
from the big drum, and a double Schaffer and Buden- 
berg pressure-gauge is fitted. A branch fitting carries 
the main stop valve and all the auxiliary steam valves. 
The total dry weight of the boiler and fan gear is 
13 cwt. 

For larger sizes Messrs. Simpson, Strickland, and 
Co., Limited, prefer to use their own patent ‘‘ Thorny- 
croft-Cross”’ water-tube boiler, as illustrated in Figs. 7 
and 8, which explain themselves, Fig. 7 being a half- 
cross section, showing the generating tubes on the 
left-hand side, and the water-wall forming the back on 
the right-hand side. Attention may be called to the 
fact that all the tubes are kept below the surface of 
the water in the top drum, as it is found that this 
tends to very much reduce the liability to pitting. 
The boiler illustrated is one which has been built for 
350 indicated horse-power, the working pressure being 
350 Ib. 

Messrs. Simpson, Strickland, and Co. are also show- 
ing a 6-in. by 12-in. compound, with receiver belts, a 
triple-expansion engine with cylinders 4} in. by 63 in. 
by 10 in. in diameter, and a ‘‘ Kingdon ” quadruple- 
expansion engine, all of which types are well known 
to readers of ENGinEERING. They have also a large 
number of photographs, and a portfolio of yachts, 
launches, and machinery. A very small engine and 
dynamo for about twenty lamps complete their 
exhibit. 





THE UNITED STATES ARMY TRANSPORT 
** SUMNER.” 

Dcrine the Spanish-American war the transporta- 
tion of troops by means of chartered merchant vessels 
was found to be far from satisfactory, and as the 
acquisition of the Philippine Islands by the United 
States demanded the establishment of a more or less 

ermanent transport service, it was decided to esta- 
Blish a regular Government service, which was de- 
scribed on page 56 anfe. To this end merchant 
vessels suitable for conversion into satisfactory 
transports were purchased and sent to the various 
shipyards to be fitted out. It was found that there 
were really very few satisfactory vessels on the 
market, and consequently a large amount of work had 
to be done to convert the vessels purchased, As a 
matter of fact, the cost of converting these vessels 
was not much less than new ships would have cost ; 
but time was the important factor, and the old vessels 
could be refitted much more quickly than new vessels 
could be built. At the shipyards all of these vessels 
received practically the same treatment—everything 
down to the bare steel was torn out and the interior of 
the ship rebuilt. 

The Sumner, though one of the smaller vessels, is 
considered the best fitted-out ship in the fleet, and a 
short description of the work done on her, together 
with a description of the completed ship, will, perhaps, 
be interesting. Engravings prepared from photographs 
are published on the two-pag) plate accompanying 
this issue and on page 220, and these illustrate the in- 
ternal fittings adopted. 

Prior to the Spanish-American war this vessel was 
in the Hamburg-New York trade as a combined immi- 
grant and freight carrier. During the early part of the 
war she was purchased by the Navy Department and 
used as a collier; and in November, 1899, she was 
transferred to the War Department and fitted out at 
the Norfolk Navy Yard as a transport (Fig. 1, page 
220). This work took a little over four months, and 
was done in the most thorough manner. 

All of the woodwork in the vessel was removed, and 
the bare hull thoroughly scaled inside and outside. 
The work of rebuilding was then begun, a few of the 





more important items being : installation of complete 
electric light gar installation of laundry plant; 
installation of refrigerating plant, including cold- 
storage rooms for 90 tons of beef; installation of 
evaporating plant ; installation of complete ventilating 
and heating plant; new wooden decks ; addition of 
one deck amidship; practically rebuilding main 
engines, steering engine, winches, windlass, &c. ; 
renewing longitudinals and bracket frames in wake of 
boilers and engines; fitting bilge keels; extending 
forecastle and poop decks; building complete set of 
boats ; fitting Fre main, flushing main, fresh-water 
service, and plumbing; building officers’ and troops’ 
quarters complete, together with wash-rooms, galleys, 
pantries, &c. In short, a complete passenger vessel of 
the very best accommodation was built from the bare 
hull, in addition to many repairs being made on the 
hull itself. 

Ventilating and Heating Arrangements.—The ‘ship is 
thoroughly ventilated by means of four large Sturte- 
vant blowers, located on the spar deck, two forward 
and two aft, the forward and after systems being 
separate and distinct. In connection with each blower 
there is a series of steam coils through which, during 
cold weather, the air is drawn. This method of heating 
is extremely satisfactory, the entire vessel having been 
kept at an even temperature of 70 deg. during zero 
weather. 

Laundry.—The ship is equipped with a complete 
laundry plant, furnished by the American Laundry 
Machine Company. The plant consists of a washer, 
extractor, steam drier, and steam mangle. 

Berthing and Messing of Soldiers.—The troops, 
instead of sleeping in hammocks, to which they are 
not accustomed, are given gas-pipe berths with canvas 
bottoms (Fig. 6). These berths are in ‘‘standees,” each 
standee being three berths high. The standees are 
portable, and can be easily taken down and stowed 
very compactly. Over the berths, underneath the 
beams, are fore and aft slats, the space between these 
slats and the deck being utilised to stow a life 
preserver for each berth, and also to stow part of the 
soldier’s kit. Each berth is also provided with a 
large overhead hook, on which the soldier hangs his 
haversack, canteen, &c. The one disadvantage of 
berthing men in this manner, instead of swinging them 
in hammocks, is the necessity of giving up considerable 
space for messing arrangements. On the Sumner the 
soldiers are messed on the main deck forward, this 
space being extremely well lighted and ventilated. 
It is provided with Navy type portable tables and 
benches, which stow in racks when not in use, wire 
mess lockers, galvanised iron wash troughs for washing 
dishes, &c., and on it is located a large scuttle butt 
with refrigerating coils. In the after berthing space 
there is another scuttle butt fitted with coils, for the 
Yankee soldier cannot do without his ice water. 

Cooking Arrangements for Troops.—On the port side 
of the spar deck amidshipsis the soldiers’ galley (Fig. 11). 
All of the cooking is done by steam, there being located 
in this space three large soup kettles, three large 
vegetable cookers, two large coffee urns, and four 
large steam ovens or roasters. Just across the port 
passage-way, opposite the galley, is the bakery, in 
which are the baking ovens, proving ovens, pudding 
kettle, &c. Onthe starboard side of the ship, opposite 
the bakery, is the bakery mixing-room (Fig. 9), fitted 
with kneading troughs, tables, bins, and a dough mixer, 
run by an electric motor. The capacity of this mixer 
isa barrel of flour every eight minutes. The butcher’s 
shop, fitted with meat machine run by an electric 
motor, is just abaft the galley ; and the coffee-room, 
with mill run by an electric motor, is just forward of 
the scullery. 

Lavatory Facilities.—There are two large lavatories; 
one located on the main deck, forward of the soldiers’ 
mess-room, and one on the main deck aft. In the for- 
ward lavatory there are thirty-nine wash-basins, thirty- 
four water-closet seats, two long urinal troughs, and 
four shower-baths. In the after lavatory there are 
fifty-six wash-basins, twenty-six water-closet seats, 
one long urinal trough and two shower-baths. The 
wash-basins are of solid porcelain with nickel-plated 
fittings. For the water-closets, brass troughs are 
used, with wooden seats, each seat being isolated by 
meaus of galvanised iron bulkheads. The troughs 
are flushed by a constant stream of water through the 
bottom of the trough, in addition to a rim flush 
extending all around the trough. The urinal troughs 
are also fitted with a constant flush both through the 
bottom and around the rim. The entire floor space of 
both lavatories is covered with gray and white vitri- 
fied tiling. 

Hospital Arrangements.—The main hospital ward is 
on the spar deck aft, under the poop, and will accom- 
modate 32 patients, The deck in the hospital is teak 
finished in hard oil, with rubber tiling runners in all 
the pe sore (Fig. 7). 

The operating-room, surgeon’s-office, nurses’-room, 
dispensary, and diet kitchen are in the forward end 
of the ward, while two large bath-rooms are in the 
after end. The operating-room floor and walls from 
deck to deck are tiled with white glazed tiling (Fig. 8). 





The room is fitted with porcelain lavatory, hot and cold 
water, and portable operating-table. The diet kitchen 
is fitted with steam pans, steam cereal cookers, steam 
coffee urns, electric stove, porcelain sink, with hot and 
cold water, dish racks, dressers, &c. The floor is tiled 
with vitrified white tiling. 

The dispensary (Fig. 2, page 220) is fitted with nickel- 
plated brass bottle racks, mahogany lockers, drawers, 
&c., and porcelain sink, with hot and cold water. The 
floor is tiled with interlocking rubber tiling. 

Thetwo bath-rooms (Fig. 3) are fitted with solid porce- 
lain bath-tubs, porcelain lavatories, with special foot 
treadles for operating supply and waste; nickel-plated. 
shower-baths, plate-glass mirrors with nickel-plated 
frames, sibel olsen toilet fittings, and water-closet. 
Hot and cold, fresh and salt, water is supplied to bath, 
shower, and lavatory. The floor is tiled with vitrified 
tiling. 

In the main ward there are porcelain sinks and 
porcelain wash-tubs, all supplied with hot and cold 
water. 

On the poop there is an isolated ward for contagious 
diseases, with accommodation for six patients in ward 
and two patients in a single room. This ward is 
fitted with bath, water-closet, shower, lavatory, &c., 
in the same manner as the lower ward. 

Accommodation for Crew.—The quarters for the 
firemen and seamen are forward under the forecastle, 
and on the forward part of the main deck. These 
quarters are large and well arranged, and are entirely 
separated from the soldiers’ quarters. 

On the spar deck, just abaft the forecastle, are two 
lavatories, one on each side of the ship, for firemen 
and seamen. These lavatories are fitted up in the 
best possible manner, with tiled floor, porcelain wash- 
basins, shower baths, plate-glass mirrors, waterclosets, 
urinals, &c. 

Deck petty officers, such as boatswain, carpenter, 
master-at-arms, &c., are provided with comfortable 
state-rooms under the forecastle. Engine petty officers, 
such as oilers, water-tenders, deck engineers, &c., 
have state-rooms on the main deck abreast the 
engine-room hatch. All of these rooms are fitted 
up in exactly the same style and finish as rooms for 
first-class passengers. Adjoining these rooms, and for 
the use of the petty officers, are tiled bath-rooms fitted 
with porcelain tubs and basins, showers, water-closets, 
&e., plumbing work being exposed and nickel- 
plated. 

There are two large mess-rooms for the petty officers, 
one on the main deck aft for those of the engine 
department, and one on the spar deck aft for those of 
the deck department. 

The stewards, mess-boys, pantry-men, cooks, &c , 
have large and comfortable quarters on the main deck 
amidships, just forward of the engine petty officers. 
A large tiled lavatory fitted with showers, porcelain 
basins, water-closets, &c., is providedfor these men 
adjacent to their quarters, : 


ACCOMMODATION FOR SuHIP’s OFFICERS. 


The quarters for the quartermaster-captain are in a 
deck-house on the bridge-deck just abaft the engine- 
room skylight. They consist of a large state-room 
(8 ft. by 15 ft.), private bath-room, large office (74 ft. 
by 12 ft.), and state-room for clerks. All of these 
spaces are fitted and finished in the most luxurious 
style. The insides of the rooms are panelled in 
mahogany, and all of the furniture is solid mahogany 
elaborately carved. The bath-room is the perfection 
of the plumber’s art; the floor is tiled with small 
vitrified tiles, and the walls are tiled with embossed 
Majolica tiles. Opposite the door is a large porcelain 
lavatory, surmounted by a plate-glass mirror in a 
massive nickel frame; surrounding this mirror are 
cut-glass tumblers and water bottles in nickel-plated 
holders, nickel-plated comb and brush tray, nickel- 
plated soap dish, nickel-plated towel rack, &c. 

To the right of the door is a solid porcelain bath- 
tub fitted with adjustable seat, and within easy reach 
of which are nickel-plated soap-dish, nickel-plated 
sponge-holder, and a shampoo-brush having water 
connections. Over the bath-tub is a nickel-plated 
shower, with canvas curtains. Hot or cold, salt or 
fresh, water is supplied to the lavatory, shower, 
bath-tub, and shampoo-brush. Behind the door is a 
water-closet. The quarters for the captain, deck 
officers, and surgeon are on the bridge deck for- 
ward ; they are large, well-lighted, and fitted with 
every convenience. As compared with similar quar- 
ters on the large Transatlantic liners, these quarters 
are luxurious. The engineer officers are quartered on 
the main deck amidships, abreast the engine-room, 
and their rooms are fitted up in the same manner as 
those of the deck officers. All of the above officers 
mess in the saloon dining-room. 


ACCOMMODATION FOR Frrst-CiAss PASSENGERS. 

State-Rooms.—There are three single rooms (Fig. 5) 
and 29 double rooms, located on the bridge, spar and 
main decks, providing accommodation for 61 first- 
class passengers. The rooms are large and are most 
comfortably and elegantly fitted out; all of the 
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furniture is mahogany, highly finished. 
voyage from New York to Manila is a long one, a) 
great amount of stowage space has been provided for 
clothes; to this end, in addition to lockers and 
drawers underneath the berths, in each room there is | 
a large chest of drawers. 4 tae” 
The navy type nickel-plated lavatory rings with 
basins, slop jar, and water pitcher, are fitted in each 
room. Above the basin is a plate-glass mirror in| 
nickel-plated frame, around which are the ee 
plated toilet fixtures. In rooms where space would | 
allow there is a leather upholstered transom seat. | 
Bath-Rooms.—Scattered about the ship, convenient | 
to the state-rooms, there are nine bath-rcoms. All| 
of these rooms are, of course, tiled, and are fitted u 
in the most complete manner with porcelain tubs and | 
lavatories, showers, mirrors, water-closets, toilet fix- 
tures, &c. ; 
Smoking-Rooms.—There are two smoking-rooms : a | 
large one on the spar deck forward, and a small one | 
on the bridge deck aft. These rooms are tiled with | 
interlocking rubber tiling, and are fitted with hand- | 
some mahogany furniture, such as sideboards, card- | 


tables, &c. 


when the ship is in port. 
Principal Dimensions : 


Length over all... Se sad ... 9863 ft. 14 in. 
Length, fore side stem to after side 
rudder post ... re ee ee 
Breadth, extreme i pe ave Sle 
Depth, under side keel to top spar 
deck plating ... : ‘ite ecg: 5 ee we 
Permanent ballast 418 tons 
Coal : 
Coal bunker capacity, 42 cubic feet 
per ton jae es aie ‘ea 880 tons 
| Fresh Water: 
Tank No. 1, double bottom ... 13,948 gallons 
a tge ff si 54,295, 
” , ” 26,684 Ss 
% 4, * nie Stee ee 
Tank A, forward coal bunker, star- 
board ... ck ae mas Cie a ob 
Tank B, forward coal bunker, port 3,000 ss, 
»» CO, engineer’s store-room, aft... 3,500  ,, 
Total ... aa ne SER OO SO 


As the doubtful if the tables will ever be full, unless, perhaps, 


THE ARRANGEMENT AND EQUIPMENT 
OF SHIPBUILDING WORKS.* 


By Mr. James Dunn, of London. 
(Concluded from page 186.) 


| 
| Work done on Various Types of Ships before and after 
| Launching.—As to the condition of the work at the date 
of launch, some data applicable to various types of ships 
| have been collected from works where the practice does 
not materially differ. The data are given in Table I. 
| subjoined. This Table gives the total number of men- 
| hours involved in the construction of various types of ship, 
divided between the shipyard and engineering depart- 
ments, and although not germane to the immediate 
subject in hand, it is interesting to note that, whereas 
| with armoured war vessels the number of men-hours per 
ton of totalled finished weight of the ship varies from 678 
to 722, the propoftion in the case of the fastest of the 
merchant steamers carrying a large number of passengers 
is only 401} men-hours per ton weight of the finished 
| ship, while in the case of the purely cargo-carrying 
steamer it is 240 men-hours per ton weight of the ship. 
| In other words, for a first-class ironclad the number of 
men-hours is about six millions, whereas in the case of a 
| passenger steamer of the same total weight when she 


TABLE I.—LABOUR INVOLVED IN THE CONSTRUCTION OF VARIOUS TYPES OF VESSELS ; AND THE PROPORTION OF LABOUR 
DONE BEFORE, AND AFTER LAUNCHING, IN SHIP AND ENGINEERING WORK RESPECTIVELY. 





I. 


Dimensions 485’ x 69’ ie 
Gross tonnage 7,056 
Crew 677 
Passengers os és ce oe on = a 
Indicated horee-power .. oe oe ee o 16,800 
Aggregate Workmen-Hours on Ship. 
Shipyard department .. ee ee oe 4,344,147 hours 
Engineering department oe 1,623,837 ,, 
Total .. ae si - 5,967,984 ,, 
Percentage of shipyard department to tota E 72.8 per cent. 
a “ engineering department to total.. 1 Sean 
Men-hours per ton of builders’ finished { Hull .. 520} 
weight Engines 1944 


Work Done before Launching. _ 
Total number of men-hours, in both ship and 
engine works .. om oe oe SS - 
Total number of hours on engine and_ boiler- 
room work prior to launch _—_.. .. Ke 
Percentage of engine and boiler work to the 


total work before launch .. 55 ok +s 1.4 per cent. 
Percentage to total of engine and boiler-room work 

requiring to be done to complete machinery.. 2.7 - 
Launching weight as os oe 2 es 6370 tons 
Builders’ finished weight (including machinery).. 8350 ,, 


Percentage of launching weight to builders’ 
finished weight o. ée . 5 
Condition of ship at launch .. 


armour 


Work Done after Launch. 
Total number of men- hours \ Shipyard ae 
after launch Engine works| 1, 
Percentage of ship work to total work done 
Total number of hours of shipyard men after 
launch .. 4a " as oe oe a 
Percentage to total of shipyard hours ‘ 


79,3 ’ 








Warsuir No. 


3,083,348 men-hours 


44,527 hours 


js 76 3 per cent. 
..|[ron and steel work prac-|[ron and steel work prac-|[ron and steel work prac-|[ron and steel work prac-|[ron and steel work prac-|Iron and steel work 
All| tically complete. Ali; tically complete. Side} ticallycomplete. Wood! tically complete. All 


tically complete. 
complete.| armour complete ex-| armour on both sides} decks with exception| decks laid and joiner] cept building of boat 


shafting on board. 


305.326 men-hours 
5 
45.2 per cent. 


1,305,326 hours 
30.04 per cent. 


| 
Il. oi 

_ . ARMOURED WARSIIP 
1. Warsuip No, 2. No. 8 


MeErcuAnt Sup. 


RV: Vi VI. 
MERCHANT Sup, MERCHANT §nIP, 








39’ 9”| 435’ x 69'3” x 39’ 9” 390’ x 74°3” x 43’ 





3,159,684 men-hours 8,705,537 men-hours 


shafting in place. 


fitted. Casemates Nos. 
1, 2, and 5 on each side 
not in place. Decks 
complete. Joiner work 
halt complete. Plum- 
ber work three-fourthe 














584,381 men-hours 


Deckscomplete. Joiner} cept conning tower. complete. Screen bulk-| of flying bridge and| work 
work half complete.| Deckscomplete. Joiner} head forward and aft} deckhouse tops all} complete. Propellers} masts, and charthouse. 
Plumber work three-| work half complete.| and lower portion of| laid. Joiner work very 
fourths complete. Pro-| Plumber work three-| barbette armour for-| little done, Propellers} and thrust blocks and complete, and joiner 
pellers and tunnel] fourthscomplete. Pro-| ward and aft com-| and tunnel shafting,| most of the auxiliary) work about half com- 
pellers and tunnel) plete. Upper portion} thrust shaft, thrust} machinery on board. 
of barbette armourand} blocks, and most of the 
conning tower not} auxiliary machinery on 


length breadth depth | length breadth depth | length breadth depth | length breadih depth | leneth breatth depth | length breadth depth 
440° x 54 x 36’ 600’ 


815’ x 42! x 26/ 8” x 655° x 87 
3,080 





7,056 8,700 6,514 i 7,945 
677 750 84 52 200 
a. Pe 17 74 592 
18,200 13,500 2,000 2,270 9,140 
4,290,168 hours 5,224,809 hours 785,905 hours 582 752 hours 2,382,353 hours 
1,891,893 ,, 1,653,011 ,, 353,541, 219,217 ,, 928,207 ,, 
6,182 062 ,, 6,877 820 ,, 1,139,446 ,, 801,969 ,, 3,319,650 ,, 
69.4 per cent. 75.9 per cent. 68 9 per cent. 72.6 per cent. 72 per cent. 
30.6 4, 24.1 Cy, 31. mm 27. * 2 Pm 
EOL 615 1644 227 2853 
221 163 744 854 1124 


550,932 men-hours 1,273,175 men-hours 


53,926 hours 95,439 hours 16,156 hours 23,852 hours 36,418 hours 
1.7 per cent. 2.5 per cent. 2.7 per cent. 4.3 per cent. 2.8 per cent. 
ee 5 ae rf. oa OD . 5 ae 
6520 tons 7160 tons 3750 tons 2120 tons 5440 tons 
8560 ,, 10,140 ,, 4740 ,, 2566 ,, 8250 ,, 
76.2 per cent. 73.6 per cent. 79.1 per cent. 82.6 per cent. 65.9 per cent. 


mostly complete, ex- 


three -fourths| deck, flying bridge, 


and tunnel shafting} Decks seven - eighths 


plete, Propellers and 
shafting, including 
thrustshaftsand blocks 
and most of the 
auxiliary machinery 





on board. Plumber 
work about half com- 
plete. 








complete. Propellers 
and tunnel shafting on 
board. 
1,183,760 men-hours 1,614,211 men-hours 217,680 men-hours 55,672 men-hours 1,145,596 men-hours 
1,838,667 »” 1,557,572 o 138i 0 5, 365 ” 891, Pa 
39.1 per cent. 50.8 per cent. 39.2 per cent. 22.2 per cent. 56.2 per cent. 
1,183,760 hours 1,614,211 hours 217,580 hours 55,672 hours 1,145,696 hours 
27.5 per cent. 30.9 per cent. 27.6 per cent. 9.5 per cent. 48 per cent, 





Messing Arrangements.—The galley for the first- 
class passengers is on the spar deck forward of the 

boiler casing (Fig. 10). Itis fitted with the usual ranges, 
’ kettles, broilers, dressers, sinks, &c. On the main 
deck, just below the galley, and connected with it by 
means of a dumb waiter, is the pantry. This pantry 
is just abaft the saloon dining-room, and is fitted 
with every convenience, such as steam tables, 
bain marie tables, coffee and tea urns, automatic 
egg-boilers, sinks, dressers, heaters, &c. On the main 
deck, just forward of the main stairway, is the main 
dining-saloon (Fig. 4). It is an extremely handsome 
room; the wainscoting is in mahogany, and the ceiling 
and upper part of the walls are finished in white and 
gold. On each side of the saloon and running its entire 
length are transom seats upholstered in morocco 
leather, At the after end there is a large mahogany | 
sideboard ; opposite this there is a large mahogany | 
bookcase ; on each side of the bookcase are handsome | 
mahogany serving tables, while between the bookcase | 
and each serving table there is a nickel-plated drinking | 
fountain supplying ice water. The tables and chairs | 
are of solid mahogany and are very handsome. There | 





Accommodation.—Complement of Ship. 
1 quartermaster-captain. 
2 clerks. 
1 captain. 
4 deck officers. 
1 surgeon. 
1 chief steward. 
5 engineers. 
13 petty officers, deck department. 
14 ee engine ve 
32 seamen, 
32 firemen. 
33 stewards, mess and pantry men, steam cooks and 
butchers. 
2 nurses. 
Passengers. 
61 first-class passengers (29 two-berth rooms, and 3 
one: barth rooms), 
32 berths, main ward, hospital. 
10 berths, isolated ward of hospital. 
963 berths for soldiers. 





LocoMOTIVES ON THE SoutHERN Paciric RAILROAD — 


| The Southern Pacific Company has now 829 engines upon 
are seating arrangements for sixty, which is slightly | gy system, while orders are outstanding for 103 


The company has now 95 engines burning petro- 


less than the total number of passengers and officers, |Jeym as fuel, and all its engines are to be ultimately 
but with the class of passengers to be carried, it is | adapted for using petroleum. 





leaves the builder’s yard the number of hours involved is 
7 about one-half, or 3,310,650 hours. 

he proportion of work done by the engineering de- 
partment varies but slightly—from 24 to 30 per cent, of 
the total. The case of No. 2 warship, where the propor- 
tion of engineering work is 30.6 per cent., is exceptional, 
as here an engineering dispute influenced the figures, 
Again, in the purely cargo steamer, column IV., the 
engineering proportion is high—namely, 31.1 per cent., 

use the shipbuilding work does not involve any ex- 
tensive internal fittings, owing to few passengers being 
carried, while the engine power is as great as in the ship 
No. 5 in the Table. 

As to work done before launching, engineers and boiler- 
makers, in the case of five of the six vessels, did less than 
2 per cent. of the total; the other instance—that of the 
ship in column V.—approximates more closely to the 
condition that will prevail for the future at the Barrow 
Works ; for here, as shown in the “‘ condition of the ship 
at launch,” the propellers and tunnel shafting, thrust- 
block, and most of the auxiliary machinery, were on 


| board ; but, being a cargo ship, the amount of auxiliary 





1 





machinery was not by any means so great as is the case 
in war vessels, and thus the proportion is less than it will 
be with war vessels. In the case of this vessel in column 
No. V., however, 10.9 per cent. of the total engineering 


. Paper read before the Institution of Mechanical Engi- 
neers, 
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work involved waz completed before the ship was 
launched, whereas in the warships the percentage was 
about 2? per cent. There seems no reason why this per- 
centage should not be brought up to about 20 per cent. ; 
for although the main machinery cannot be “lined up,” 
owing to possible alterations in the form of the ship when 
afloat, there are many details and loads which come 
within the carrying weight of the cantilever crane. 

The Table also shows the extent of the shipbuilding 
work done prior to the launch and also after the ship has 
been floated. It is important to reduce the amount that 
requires to be done after launching, because then the ship 
is further from the shipworkers’ base. Much of the work, 
it is true, involves little or no weights, so that the ques- 
tion of crane accommodation is not soimportant. It will 
be seen that with armoured warships the proportion of 
shipyard work remaining to be done after the launch is 
between 27.5 and 31 per cent. of all the shipwork ; but it 
varies very considerably in the merchant work, the direct 
cause being the quantity of joiner and cabinet fittings 
involved in the completion of the passenger accommoda- 
tion. Thus, in the case where only 9.5 per cent. of ship- 
work remained to be done (in the ship given in column V.), 
the joiner work was three-fourths completed, and all the 
decks were laid before the launch, whereas in the ship in 
column No. VI., where 592 passengers are carried, the 
joiner work was only half-completed, and thus 48 per cent. 
a Niel work remained to be completed after the 

aunch. 

Portable Tools Used on Ships, and Methods of Supporting 
Them (Figs. 27 to 29).—To expedite work on the ship when 
on the ~ f and also out in the fitting-out dock, a large 
amount of portable mechanical plant is used, including a 
portable electric lighting equipment, an installation of 
pneumatic riveting and caulking tools, and various elec- 
trical drills, &c. It is not necessary to describe these 
tools in view of the paper recently contributed to the 
Institution.* A portable tool which may interest the 
members is the machine for planing the gun-roller paths 
on barbettes for 12-in. and 9.2-in. op this is clearly 
shown on Fig. 27. It is rotated by a 5 horse-power 
electric motor, and, with a feed of } in. per revolution, 
the machine cuts ata rate of 15 ft. per minute, equal to 
20 square feet per hour. Figs. 28 and 29 show a similar 
machine for dealing with the roller paths of smaller guns, 
of 6-in. and 4.7-in. calibre. This machine is driven by a 
3 horse-power motor. 

Cranes at the Fitting-Out Basin (Figs. 30 to 34).— 
Another question which has had to be considered by 
those responsible for the equipment of shipbuilding works 
is the type of crane necessary for placing heavy weights 
on board the ship in the fitting-out basin, and, in addi- 
tion to showing the general arrangement of the Naval 
Construction Works’ 120-ton crane operated by hydraulic 
power (Fig. 30, page 217), there are reproduced general 
elevations of four other typical cranes. The heaviest 
weight lifted in mercantile work within the author’s 
experience is a boiler of over 110 tons weight; with the 
adoption of water-tube boilers, gun mountings and guns 
now provide the greatest loads in naval work, and these 
range from 50 to 60 tons, 

The modern tendency is in favour of a derrick crane 
in preference to sheerlegs, because the latter are slow in 
their movements, work only in one plane, and thus 
necessitate frequent movement of the ship, while the 
foundation usually involves trouble because the weight 
carried is concentrated at two points, each of limited area. 
Again, the overhang is not greater than with jib or swing 
cranes, and now that the tendency is all towards an in- 
crease in the beam of ships, this latter becomes of primary 
importance. For instance, in three of the largest works 
the overhang is 60 ft., 57 ft., and 474 ft. In this country 
there are several types of splendid jib cranes, and refer- 
ence may be made to the two 130-ton steam cranes by 
Messrs. Cowans, Sheldon, and Co., used by Glasgow ship- 
building firms for fitting engines on board their ships, 
and having an overhang of 45 ft. from the face of the 
quay with the maximum lift.+ At the dockyards there 
isa a hydraulic crane by Messrs. Tannett Walker 
and Oo., of 160-ton carrying power, with an overhang 
from the face of the quay of about 50 ft. Again, quite 
recently Messrs. Doxford, of Sunderland, installed a jib 
crane which can lift 120 tons when the jib is commanding 
a radius of 50 ft., 70 tons for 80 ft. radius, and 30 tons 
for 100 ft. radius.§ But it is of special interest to note 
what has been done abroad during the past two or three 
years. Nearly all the works in Germany have been 
erecting powerful jib-cranes in anticipation of the con- 
struction of great c steamers. Fig. 31 and Fig. 32 
illustrate two cranes, the one of 100-ton capacity and the 
other of 150-tun capacity. Both these cranes are of the 
horizontal revolving type, which enables the jib to turn 
a complete circle ; so that with a jib of about 180 ft. in 
length (or 120 ft. from the central pivot) the radius is very 
extensive. On the other hand, the clearance above a 
ship is limited, especially for what are known as the 
storm-decker steamers, with immenge funnels. 

The crane shown by Fig. 31 .as been constructed by 
the Benrath Company, of Diisseldorf, for the Bremen 
Vulcan Works, and consists of a tower which turns on 
twelve carriages, each running on four rollers, and for 
rotating purposes four of these carriages are fitted with 
electric motors of 12 horse-power. The lifting mechanism 
is also driven by electric power. 

The Benrath Company have also constructed a crane 
for the Imperial Dockyard at Bremerhaven (Fig. 33, 
page 217), with a stationary tower, the vertical axis of 


* ** Portable Pneumatic Tools,” by Mr. Ewart C. Amos, 
roceeding=, 1900, page 119. 

ENGINEERING, vol. lv., page 819. 

Ibid , vol. lvii., page 259, 

Ibid., vol. Ilxxi., page 604. 


which is formed by a revolving pillar, having its bearings 
in the foundations, and above in the head of the tower. 
This pillar beara the horizontal jib, which is itself sym- 
metrical as regards right and left; the one arm supports 
the crab, the other a counterweight. The whole turns 
through 360 deg., and the crab moves at thesame time, so 
that the area covered by the crane is equal toa circle whose 
external radius is 72 ft. and internal 26 ft. The rotating 
power is an electric motor of 26 horse-power ; the crab tra- 
versing motor is of the same power, and the two hoisting 
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load at a speed of 4} ft. per minute, and in addition has 
separate hoisting machinery for dealing with loads up to 
30 tons, the hoisting speed being 13 ft. per minute. The 
eae monnesa is secured, as in Messrs. Doxford’s crane, 
y arranging that the jib, notwithstanding the great power, 
can have its inclination al toa very considerable ex- 
tent, but in Appendix IT. a full description of the crane is 
given, so that here itis not necessary to enter into details, 
The author, in conclusion, wishes to express his in- 
debtedness to several firms who have granted facilities for 
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Fig. 28. MACHINE FOR PLANING ROLLER. 
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motors of 40 horse-power, working a steel rope 2.4 in. in 
diameter with differential pulley and double capstan. 
Messrs. Krupp’s crane, built by the Duisburger Com- 
pany, shown in Fig. 32, page 217, differs in that it has a 
pyramidal structure which occupies less of the quay’s 
space than the usual crane, as between the legs railway 
carriages or large loads may easily be passed, as shown in 
Fig. 32. The chief structure has the form of a three- 
legged equilateral pyramid, two of whose legs are placed 
in a line parallel to the quay’s edge ; the three chief legs 
are connected at the top by a closed frame, within which 
the roller dpe: of the crane pillar is fixed ; the pillar forms 
the central axis of the pyramid ; it rests on a roller path 
at the quay level and is provided with a pivot; this roller 
path has a special bearing. The mechanism which effects 
the turning of the horizontal jib is B ng on the upper 
roller path, and the jib projects 125 ft. irom the central | 
axis, and is fitted with two independent winding: gears tra- 
velling with their respective crabs ; the outer gear lifts 45 | 
tons, the other 150 tons; there is a third small lifting | 
crab. The total height is 150 ft. 11 in. to the upper edge 
of the horizontal jib. 
A remarkable derrick crane has been constructed for | 
Messrs. Blohm and Voss’s works by the Duisburger Com- | 
pany ; it deals with loads of 100 tons, and the radius from | 
the centre of the crane for such load is 93 ft. 5 in., giving | 
an over in front of the quay of about 65 ft. This| 








crane, which is shown on Fig. 34, page 217, lifts its full | 
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dealing with the subject, and to many of the members of 
his staff who have prepared the illustrations. 
APPENDIX I, 
List or Macatnes aT Navat Construction Works, 
witH Power or Exxectric Motors. 
In Mechanics’ Shop. 


23 drilling machines to drill from smallest up to 6-in. dia-)\ 
meter holes 


20 lathes (various) from smallest up to 30 ft. long by 
4 ft. 6 in. in diameter ne a g6 mS . 

5 screwing machines, from smallest up to 2}-in. screws .. 
1 tapping machine, to tap holes up to 1} in. in diameter. . 
2 boring machines, 9 ft. long by 3 ft. 6in. indiameter_ .. 
4 planing machines, up to 20 ft. long by 9 ft. high by 10 ft. 


wide... “te * a a ne oe . 
2 —. machines, 10 ft. long by 6 ft. wide and 14 in. 

stroke .. a ks - oh ne > + 
2 oe machines, 7 ft. long by 6ft. wideand 13 in. stroke . 
2 milliog machines, 3 ft. in diameter of tables oe} 
1 grinder for milling machine cutters .. 
1 grinder for twist drills .. om si = 
2 band saws for metal cut up to 17 in. thick .. 
1 machine for setting teeth of saws A i 
1 saw-sharpening machine s 
2 pairs of 20-in. emery wheels 
2 grindstones ; 
1 small blowing fan 
1 emery polishing machine ae 
1 gas tempering stove and fan .. 
2 2-ton travelling cranes .. = 


30 horse-power motor. 


All these driven from shafting by one 


for tool-smith firs.. 


Ramo tes tiene. 
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On Board Ships. 
tors. 
1 19-in. barbette roller-path facing machine .. { Fig. 27, . i. P. 
1 9.2-in. barbette roller-path facing machine. . 4 page 216 
seg 
n-seat facing machine =P. 
er ’ et a 
1 12 9-pounder facing machine ee 


1 boring machine for unease decks up to 1} in. in 
diameter 

5 boring machines for armour backing and shells up 
to 4 in. in diameter. 

2 shaping machines ee eo ‘a ae 

2 band saws for metal .. ae - ee 

2 circular saws ee xe oe - me 

4 drilling machines .. os oe ae ed 

2 emery grinders .. AF + = =e 

4 grindstones ° 

1 grinding machine ‘for armour-plates 

Rotary grinding wheel driven from motor ‘by belt 
and held to armour by hand. 











bo 


OO et et 
eu 


| 1 double-headed scarfing machine for overlaps of 


1 hydraulic channel cutter, nat 11, page 170 ‘ante. 
9 drilling machines. . as na 
| 8 countersinking machines z 
1 double-headed screwing machine 
1 six- — nut- itapping machine 
1 double-geared lat 


| 
| ship-plates (Fig. 9, page 170 ante) 


1 band saw for metal Sd = cAz sis ~ 


| 1 circular saw for metal 
| 6 grindstones _ 
1 pair of emery wheels .. ie 
4 blast fans for smith fires + 
11 hydraulic cranes. 
1 10 cwt. hydraulic ash hoist at main boilers. 


Motors. 
5 H.-P. 


| 1 hydraulic pumping engine with double cylinders, 
12 in. by 24in., and accumulator; working pres- 


sure 1650 Ib. per square inch. 





In Plumbers’ Shop. 
6 drilling machines... 
5 pipe-screwing machines to screw pipes up to 4 in. 
in diameter 
1 pipe-cutting machine to cut pipes up ict 12 in. in 
diameter . 
: band saw for iron. Po os wh 
‘= and shearing machines .. . 
eading and shearing machines, 3ft. gap .. ac 
sheet iron rolls to take plates up to 5 ft. 6 in. wide 


10 horse-power motor 
and shaft. 





i 

1 tinsmiths’ rolls to take plates up to3 - wide 

1 tin-folding machine a “7 +e 

1 tilt hammer “id es ae ° 

2 blowing fans + ee as ee 5 horge- 
power each 


1 boiler and furnace for lead. 
1 hydraulic boiler tester. 


Boilers, Winches, & 























wy 1 pneumatic power hammer, 1 cwt. 5 H.-P. 6 patent flanges flue main boilers, 28 ft. by 8 ft. in 
1 5-cwt. steam hammer, diameter, 160 lb, working pressure. 
Fug.30 Fig. 33. '50-tor Crane. (Benrath), Bremerhaven. 
20 rh i 
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Fig.31. 100 ton Raising Crane ( Benrath), Brenan. | 
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ae 3. 150 ton Revolving oun (Duisburg), Kid. 
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100-ton Derrick Crane. 
Fig. 34. 
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(5991 Q) 
0 50 100 150F ees 
In Machine Shed. { 1 rumbler for cleaning old service — 

6 plate-planing machines to take plate up to 38 ft. Motors. I coke-crushing machine.. —.. 

by 2 in. thick . H-P. each In Yard. 
1 large plate bending rolls, 80 ft. long, to take up to | Motors. 

n. plate fae 5 H- 
1 oo plate rrenage Bo rolls, 20 ft. 6 in. long, to scover shipbuilding berthe, 190 fe. cro ee er 
p -in 

1 smaller plate-bending miuisinims Lie giets see. ee 

take Ls py mF , p. long, to 7 1 in timber yard, 318 ft. span. 
1 large mangle rolls, to take plates up to 6 ft. wide In Smiths’ Shop. 
' (Fig. 5, page 169 ante) i ae 1 5-ton steam hammer. 

small mangle rolis, to take plates up to 5 ft. wide.. 5 * li-ton ,, ” 
- small bending rolls 5 4, each| 3 10-cwt. ,, i 
punching and shearing ‘machines, to punch up to 1 8-cwt. ,, ‘“* 

14-in. holes in 1}-in. plates ar oa 4 5-cwt. 
1 punching and shearing machine, to punch up to 5 drilling machines. 

2-in. holes in 2-in. plates : grindstone. 
7 bar- Pise nae machines, to bend: up to 7-in. by 4}-i in. 1 blastfan .. ‘ re 

les 5 each | 76 fires and furnaces. 


angles 
2 hydraulic plate. benders, to bend plates up to 82in. 
long by j in. thick (Fig. 8, page 169 ante). 
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(Duisburg), for Blohne & Voss. 








Heaviest forgings—Rudders up to 17 tons. 
Stern frames up to 14 tons. 


.. 1f H.-P. 


Motors. 


-» 40 H.-P. 





1 cylindrical, with Galloway’s patent flues, 30 ft. by Motors. 
8 ft., for saw mill. 

1 four-furnace marine boiler, 16 ft. by 12 ft. in dia- 
meter, for smithy. 

8 donkey boilers. 

6 combined winches and boilers. 
: steam locomotive travelling cranes. 
4 steam winches. 


” ” 
15 ws 
4 20 ” ” 


2 25H.-P.each 
11 electric winches .. eo i : 


8 donkey feed yee 
1 double-acting t-water test pump for testing 
ships’ compartments. 
fo ortable centrifugal pumps, 6000 gallons perhour3 ,, 4, 
erry weather fire engine. 
1 portable fire engine for attachment to locomotive 
cranes. 
Motors. 


In Joiners’ Shops. 
10 H.-P, 


1 moulding machine oe “a a a “ 
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Motors. 
1 moulding machine 5 H.-P. 
1 circular saw ‘ 10 », 
2 circular saws bs ‘e 5 ,, each 
1 sand-papering machine .. 10 H.-P. 
1 cross-cut saw oe ° ” 
4 turning lathes 5 H.-P. and 
shaft 
1 pneumatic installation for removing refuse, saw- 
ust, &c., from machines to boiler stokehole, 
twofansforabove .. + xs $6 .. 220H.-P. 
8 circular saws “ be 
5 emery grinding machines - a Shafting 
8 spindle and hole-cutting machines .. and one 
2 band saws .. - <n - 80 H.-P. 
1 ting machine .. ‘ motor 


9 dowelling, mortising, dovetailing, &e., machines 
In Saw Mill. 
6 circular saws. 


4 band and frame saws. 

2 saw-sharpening machines. 

1 saw-setting machine. 

2 travelling benches. 

1 boring machine. 

1 planing machine. 

1 emery grinder. 

1 blast fan for taking sawdust to boiler stokehold. 

1 double compound tandem engine. i 
All the machines in saw mills driven by ubove engine. 


In Block and Spar Shed. 
Motors. 


2 circular saws -.10 H P. each 
1 bandsaw .. 

2 turning lathes .. - +s | 5 H-P. and 
8 boring, dowelling, &., machines shaft 

1 grindstone ., oe ee ee 

I steam drying stove with two favs 20 H.-P. 





APPENDIX ILI. 
‘Tur DescripTION OF 100-Ton Derrick CRANE, 
Fig. 34, Page 217. 

This crane, constructed by the Duisburger Company, 
late Bechem and Keetman, of Duisburg, for Messrs. 
Blohm and Voss’s Works, Hamburg, was designed to 
deal with loads of 100 tons, but in order to obtain econo- 
mical working for smaller loads, the crane has been fitted 
with two separating hoisting machines and rope tackles 
for maximum loads of 100 and 30 tons respectively. Each 
hoisting gear is further constructed for two load speeds, 
as the following data show : 


Large Hoisting Gear. 
Loads up to 50 tons, lifted at 2.6 metres (8} ft.) 


per minute. 
Loads from 50 to 100 tons, lifted at 1.3 metres (4} ft.) 
per minute, 
Small Hoisting Gear. 
Loads up to 10 tons, lifted at 12 metres (39 ft.) 
per minute. 
Loads from 10 to 30 tons, lifted at 4 metres (13 ft. ) 
per minute. 


The two hoisting gears are driven by a two-cylinder en- 
ine with cylinders 9.5 in. in diameter and 17.7 in. stroke. 
The speeds above mentioned correspond to 180 revolutions 
of the engine. For the trials, maximum loads of 150 and 
75 tons respectively were applied. In order to secure the 
highes» the hoisting machines worm-gearing 
has altogether been dispensed with ; of bevel wheels a 
limited use has been made, and the main work is done 
by high-speed spurwheels with cut teeth. The steel-rope 
drums and sheaves are of exceptionally large diameters. 
Each single rope, of both tackle systems, has a guaranteed 
breaking strength of 100 tons, and the load is in the large 
gear held by eight, and in the small gear by four, such 
ropes. The large gear comprises two winding drums, on 
which two ropes are wound simultaneously ; the rope 
strains are thus equalised. The two hooks turn on glass- 
hard steel balls, and two joints further permit of their 
being moved in any direction. As Fig. 34 shows, the jib 
is not fixed, but its range can be varied within the limits 
shown. It should be noticed that the small ropes may 
be loaded with the full 30 tons, and the 45 tons of the 
trials at the maximum range, whilst the loads of 100 and 
150 tons are the maximum fora range limited to 20 metres. 
As the centre of the moving jib is only 2.5 metres from the 
quay edge, the useful ius of the crane is 32.5 — 
2.5 = 30 metres (98 ft.). At a the upper part of the 
jib turns about a horizontal pin, and the whole 
jib turns horizontally abcut 6 and c. These pivots 
are borne by a tripod structure. The power for both 
movements is derived from a second two-cylinder en- 
gine, 8.3 in. in diameter, 11.8 in. stroke, which is 
placed in the plane « y, and the jib inclination is varied 
with the aid of two screw spindles of Siemens-Martin 
steel which have their bearings in the tie d of the upper 
pin b. The pitch of the screws and the gearing prevent 
any unintentional sinking of the jib ; an automatic brake 
has further been added lest the jib should yield to concus- 
sion. The horizontal stresses of the jib are taken up by 
the two pins on the tripod struxture. The transference 
of the vertical stresses was a more difficult problem. The 
frequently applied support of the jib by rollers or balls of 
steel was inadvisable in consideration of the large forces, 
and the relatively small basis whose diameter is 4.5 metres 
(16 ft.). A circular path has been adopted which recalls 
the construction of the guides of a planing bed. The 
path base is made of steel and its circumference is fitted 
with exchangeable eteel bolts, with which the toothed 
wheels of the two revolving gears engage. These parts 
are made of great strength on account of the huge masses 
to be moved and of the wind ures. When the engine 
runs at 180 revolutions the jib turns through 30 metres 
(almost 100 ft.) per minute, measured on the small hook 
with maximum radius. The steam engine does not need 


a boiler of its own, as the boilers of the wharf are close 





by. The main steam pipe is common to both the ea- 


gines, and it is carried through a stuffing-box into the 
geometrical axis of the jib, where it is well insu- 
lated. The one machinist who attends to the crane 
has his stand in the front part of the jib, at a height of 
about 23 ft. above the flooring. From his stand he can 
follow the motions of the hooks, and attend to all bis 
levers, which are duly marked, without changing his 
position. The engines, one, and attendant’s stand are 
all in an iron cab, which is fitted with windows. The 
tripod structure forms, with its box connections, placed 
under the floor, an exceedingly strong and rigid system, 
and the loads are well distributed. The central founda- 
tion block, under the jib table, is exposed to vertical 
pressures only; the two others receive either vertical 
pressures or act as counterweights for the load. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of 
business was done in the pig-iron warrant market on 
Thureday, anda little realising was engaged in, and prices 
closed lower, Scotch dropping 4d. and Cleveland 5d. per 
ton. The settlement prices were: Scotch, 54s. ; Cleve- 
land, 463. 14d.; hematite iron, 603. 3d. per ton. The pig- 
iron market was moderately active on Friday forenoon, 
but the tone was flat. Scotch warrants lost 4d. at 533. 6d. 
per ton cash, with buyers over, and Cleveland was 14d. per 
ton down at 453. 64d. cash buyers. The turnover 
would be about 10,000 tons. In the afternoon only 1500 
tons of Cleveland iron changed hands, and quotations 
left off as in the forenoon ; and the settlement prices were : 
533. 74d., 453. 7hd., and 603. 3d. per ton. A small amount 
of business was done in the forenoon market on Monday, 
and prices were firmer in sympathy with American 
advices. Scotch rose 2d. and Cleveland 24d. per ton, 
and the sales amounted to about 2500 tons. In the after- 
noon 2000 tons were dealt in. Scotch reacted 1d., while 
Cleveland gained 1d. The closing prices on Monday 
were: 533. 11d. for Scotch and 453. 10d. for Cleve- 
land; hematite iron was not mentioned. There was more 
business done on Tuesday forenoon than for a con- 
siderable time past. The dealing was almost exclu- 
sively confined to Cleveland iron, of which some fairly 


good lines changed hands; indeed, about 20,000 tons 


were dealt in, one broker alone purchasing 17,000 tons, 
but the business was practically completed before the 
prices became affected. At the close Cleveland showed a 
gain of 34d. per ton, and Scotch was 4d. per ton 
easier. In the afternoon only one lot (500 tons) 
was done out and out, but 2500 tons of Cleveland 
changed hands at 45s. 104d. three months. The cash 
price closed 34d. up on the day, and Scotch made 1d. per 
ton. Thesettlement prices were 53s. 9d., 46s., and 603. 3d. 
per ton. Business was inactive on the warrant market 
this forenoon, and only some 3000 or 4000 tons changed 
hands. A good business was done in the afternoon in 
Cleveland iron, about 10,000 tons of which were dealt in, 
but prices were a little easier. On the day Scotch 
declined 3d. and Cleveland 2d. per ton. The settle- 
ment prices were 53s. 9d., 463., and 603. 6d. The market 
uotations for makers’ No. 1 iron are: Clyde, 66s. ; 
artsherrie, 66s. 6d. ; Langloan, 67s. ; Calder, 67s. 6d. ; 
Summerlee, 703. 6d.; Coltness, 72s. 6d. per ton—all the 
foregoing shipped at Glasgow ; Glengarnock (shipped at 
Ardrossan), 66s.; Shotts (shipped at Leith), 70s.; Carron 
(shipped at Grangemouth), 67s. 6d. per tov. Scotch and 
West Coast hematite irons have been almost entirely 
neglected, the ‘‘ bear” in these warrants having evi- 
dently been pretty well adjusted, and as their respective 
prices are relatively too high, their neglect by investors 
is natural. The American strike gives rise to a great 
amount of diversity of opinion as to its effect on 
the trade of this country. Meanwhile reports point to its 
causing an active demand for manufactured iron and 
steel in our home markets; but it is certain that this 
demand will be heavily competed for by Germany and 
Belgium, where orders are very scarce, Consumers here 
still buy freely, encouraged by the amount of new work 
being placed, and makers’ prices are again stiffer. The 
number of furnaces in blast is 72, against 76 last week 
(four having been damped down at Carnbrae Works), and 
81 at this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 59,110 
tons yesterday afternoon, as compared with the same 
amount yesterday week, thus showing no change. 


Finished Iron and Steel.—Malleable iron has been 
advanced in price during the week 5s. per ton, and the 
steelmakers are asking more money for their products. 
gt lates could not at the present time be placed under 
61. 5s. per ton, less the usual discount, and some fair lines 
have been booked in the course of the week at this figure. 
Angle-bars are eae at 5/. 123. 6d. to 52. 15s. per ton, 
and land boiler-plates have been raised to 6/. 153. per ton, 
while plates for marine boilers dre strong at 7/. 103. per 
ton. All these prices are less 5 per cent. During 
the past week, Messrs. Donaldson’s new steamer 
Almora has come to hand from Newport News with 
700 tons of tramway rails consigned to the Glasgow Cor- 
postion Tramway, Department ; and the Katendrdrecht 

arrived from New York with 893 tons. Other vessels 
with equally large cargoes of tram rails are now due. 
These rails are required for extensions of the corporation 
tramway lines to Anniasland, Paisley, Rutherglen, Cam- 
buslang, Shettleston, Bishopriggs, &c. 

Sulphate of Ammonia.—There is a fairly active demand 
for this commodity at — nearing 10/. 153. per ton. 
Last week’s shipment for Leith amounted to 673 tons, 
and for last month 2201 tons, against 2220 tons in the 
month of July of last year. 

New Shipbuilding Contracts.—It is reported that Messrs. 
William Beardmore and Co, (late R. Napier and Sons) 





have contracted with Sir Donald Currie, G.C.M.G., to 
build for him a new screw steam yacht of about 900 or 
1000 tons, and of high-speed power.—Messrs. Gourlay 
Brothers and Co., Dandee, have received an order to con- 
struct a steamer of about 400 ft. in length for Messrs, 
Hudder, Parker, and Co., Melbourne.—Last Friday it 
was announced that Messrs. William Kinnear and Co., 
Dundee, had placed with the Dundee Shipbuilders’ Com- 
pany, Limited, an order to build for them a. coasting 
steamer of about 500 tons, and there is a prospect cf a 
similar order being booked in the near future. 


Two Big Gasholders for Provan Gas Works. —Tenders 
are being asked for by Mr. W. Foulis, the Glasgow Cor- 
poration gas engineer, for the erection of the two biggest 
= yet erected in Scotland, and probably the 
argest yeb erected anywhere, except that belonging to 
the South Metropolitan Gas Company at East Green- 
wich. It is a six-lift holder, but the two in question, 
which are intended for the Provan Gas Works of the 
Glasgow Corporation, are to be of the three-lift type. 
They are to be 280 fo. in diameter, and each lift is to be 
50 he eng total capacity of the holders being 84 million 
cubic feet. 


Mining Institute of Scotland.—A general meeting of 
this Institute was held in the hall of the Institute at 
Hamilton last evening, In the absence of the President, 
Mr. J. S. Dixon, owing to the sudden death of his mother, 
Mr. J. T. Forgie occupied the chair, New members to 
the number of 22 were elected. Mr. Robert Broom read 
a paper on ‘‘ Unwatering and Developing a Lanarkshire 
Colliery with Modern Appliances.” The colliery dealt 
with was Heatheryknowe, adjoining Cuilhill Station, on 
the North British Railway, about 6 miles from Glasgow. 
The author of the paper said that the Kirkhill Coal Com- 
pany, finding that their colliery at Kirkwood was becom- 
ing rapidly exhausted, decided to open up another field, 
Drumpark, adjoining, but separated by a 540-ft. dyke. 
The minerals in the field had not been wrought except a 
part of the upper seams, which had been abandoned on 
account of water difficulties upwards of eighteen years 
ago. The Cornish gaged pumps employed were 
described, together with the successful results. Several 
questions were asked and answered, and the discussion 
adjourned. The ‘‘ Methods of Preventing Falls of Roof 
adopted at the Courriéres Collieries,” by Dr. C. Le Neve 
Foster, was further discussed, and also adjourned, while 
the discussions on papers describing the sinking of two 
shafts through heavily-watered strata at Maypole Colliery, 
Abram, near Wigan, by Mr. James Keen, and the 
‘* Hepplewhite Tapered Pitprops and Bars,” by Mr. W. 
Hatton Hepplewhite, were closed. A paper by Mr. John 
M. Cairncross on ‘‘ South Lesmahagow Coalfield ” was 
continued for discussion. 


The Nickel Ore Fleet.—During the past week two vessels 
of the nickel ore fleet trading with New Caledonia have 
come to hand—the sailing ship President Felix Faure, 
with 3669 tons of the ore, and the steamer Maros with 
1668 tons. The extraction of the nickel from the ore 
seems to be specially carried on in the neighbourhood of 
Glasgow. 


A New Firth of Forth Lighthouse.—On and after 
October 1 next a light will be exhibited from a new light- 
house, erec on East Barnsness, near Dunbar, in the 
Firth of Forth. The light, which is of 78,000 candle- 
power, will be group flashing, white, showing three flashes 
in quick succession every 30 seconds, and wiil in clear 
weather be visible about 17 nautical miles, 


Death of Sir William Laird.—The afternoon goo to- 
day announce the death of Sir William Laird, of Messrs. 
William Baird and Co., and who allowed himself to be 
made chairman of the North British Railway Company 
when Lord Tweeddale resigned. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

nh oe Rotherham and Laughton Light Railway.— 
On Monday the Earl of Jersey, G.C.B., and Colonel 
Boughey, C.S.I., Light Railway Commissioners, sat at 
Rotherham to inquire as to the <7 of granting 
the application for the construction of a light railway be- 
tween Rotherham and Laughton. There is a second ap- 

lication down for hearing, viz., that in respect of the 

otherham, Tinsley, and Tickhill Light Railway, but it 
was mentioned that this would not be proceeded with. It 
was stated thatthe promotersof the Rotherhamand Laugh- 
ton Light Railway were Mr. Thomas Marrian, of Thurcrof 
Hall, and Mr. Walter Binns, a rallway contractor, and 
the lessee of the minerals of about 4000 acres in and about 
the Laughton end of the line. The chief object of the line 
was to develop the mineral estate. It was pro to 
start from a junction with the Great Central Railway at 
Rotherham, and the line would be about7 miles 2 furlongs 
in length. The estimate was just over 80,000/., including 
everything, and they proposed a capital of 90,000/., with 
the usual borrowing powers. The principal opposition 
was from the Great Central Railway, and the Sbireoaks, 
Laughton, and Maltby Railway. After alengthy hearing, 
Lord Jersey stated that the commissioners were not pre- 
pared to recommend the line. The coalfield was a very 
small one in comparison with that for which the big 
railway companies were competing, and undoubtedly 
there would be competition with the Shireoaks line. 


Local Companies’ Reports.—The gross profit on the 
awe tg months’ trading of the Sheffield Forge and 
lling Mills Company amounts to 8506/., and after pay- 
ing interest and all other charges, there remains a net 
profit of 67197. The directors recommend a dividend of 
6 per cent., free of income-tax, The accounts of the Hul 
and Barnsley Railway for the half-year ending June 30 
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vailable balance of 26,778/., including 9147/., being 
poy amount of 14,1477. brought forward from the 
previous half-year, less 5000/. transferred to the engine 
repairs and renewal account. The contingent addi- 
tional interest on oe Fraga debenture stock for Pa 
f-year at the rate of 1 per cent. per annum, amounting 

a ODN, was duly paid on July 1, leaving 16,778/. to be 
carried forward. The full dividend chargeable to revenue 
for the half-year on the 34 per cent. preference stock has 
been earned, but the distribution will not be made until 
the accounts for the whole year are before the proprietors, 


Iron and Steel.—The local iron trade, as a whole, is| q 


rted to be in a slightly improved condition. Buyers 
pe come to regard Seiees as having touched the lowest 
point, and some of them are buying slightly ahead, 
causing a brisker demand for all kinds of ~= 
finished qualities. There is some little difficulty already 
in obtaining forged qualities of pig iron. The follow- 
ing prices rule: West Coast hematites, 67s. 6d. to 
68s. 6d. per ton; East Coast hematite, 633. 6d. to 
64s. 6d, per ton; Lincolnshire No. 3 rary 483, to 
493. per ton; forge, 46s. to 47s. per ton; Derbyshire 


No. 3 foundry, 51s. to 523. per ton; forge, 46s. per ton ;| N 


bars, 6/. 153, to 7/. per ton; sheets, 8/. 123. 6d. to 
81. 17s. 6d. per ton. There is rather more activity at some 
of the rolling mills and forges, and prospects are more 
encouraging than they were a month ago. There is little 
change to notice in the lighter industries of the city, but 
in many of them the dullness is more marked than is 
usual even at this period of the year. 


South Yorkshire Coal Trade.—Business continues in & 
listless condition, and the pits are averaging very little 
more than half time. The railway companies are not 
consuming as much as usual, consequent on the heavy 
decrease in the mineral traffic. Export trade is very slow, 
and orders are difficult to secure. Prices, however, are 
apparently firm, Barnsley hards making from 93. to 10s. 
per ton. ‘The first quality of house coal was on Monday 
advanced 6d. per ton, but the inferior sorts remain un- 
changed. In this class of fuel a better demand is being 
experienced from distant markets, but locally sales 
are very light. Barnsley softs are quoted at 10s. 6d. to 
lls. 6d. per ton, and Silkstones 12s. 6d. to 133. 6d. per 
ton. Smudge is somewhat dearer in consequence of a 
small supply, bué there is no change in the other sorts of 
small coal. 





Tue Execrric Licntinc or TouLoN AND BIzERTE 
ARsENALS.—It has been decided to light by electricity 
the Toulon and Bizerte (Tunis) Arsenals, belonging to 
the French Navy. The electric generators and the high- 
speed engines will be supplied by Messrs. Delaunay- 
Belleville; the other electric apparatus and fittings are to 
be manufactured both by the Société l’Eclairage Elec- 
trique and the Anciens Etablissements Decauville. 





THREE-PHASE CURRENT TRAMWAY IN FRANCE.—Three- 

hase current is going to be used on a comparative long 
one line—that which runs from Grenoble to Uriage, 
and which now works with steam traction. The neces- 
sary energy, at a pressure of about 30,000 volts, will be 
taken from the works situated on the Laffrey lakes. If 
this scheme meets with success, other lines of the district 
will be transformed in the same manner. 





THE Great STRIKE IN THE AMERICAN STEEL TRADE. 
—There are signs that the unions are in for a severe 
defeat in the great strike from which the American steel 
trade is now suffering. Only about one-half the numbers 
expected have left work, the Western steel workers being 
well paid, have no personal grievances to sir, and are also 
hopeful that, if the Eastern men are sufficiently irrecon- 
ciliable, the centre of the American steel industry may be 
transferred to the neighbourhood of Chicago. As matters 
stand some 65,000 men are said to have left work. The 
strikers have gained ground at Mackeesport, whilst at 
Pittsburgh the Steel Corporation have succeeded in re- 
opening two mills, 





Tue Larcest WaTER Works Borine IN ENGLAND.— 
It will, no doubt, be remembered that up to the present 
time the record for large water borings has been held by 
Gainsborough, in Lincolnshire, and it is therefore natural 
to find that the first attempt to beat this record is to be 
made by the capital city of the same county. The Cor- 
poration of Lincoln having been advised by many eminent 
geologists as to the feasibility of obtaining an additional 
supply of water from the new red sandstone, consulted 
Mr. Percy Griffith, Assoc. M. Inst. C.E., F.G.8., of West- 
minster, who, having acted for the Gainsborough Urban 
District Council, was considered to have special experience 
in this class of work. Specifications having been prepared, 
tenders were invited for a boring 2176 ft. deep, lined with 
30-in. tubes for a depth of 400 ft. and terminating not less 
than 12 in. in diameter. Seven tenders were received for 
this difficult work, and the corporation, on the advice of 
their engineer, have now accepted that of Messrs. Charles 
Chapman and Sons, Limited, of Salford, amounting to 
14,6057. The time allowed for the completion of the work 
is four years, but it is confidently anticipated that by 
taking — precautions against accidents a much shorter 
period will suffice. The following is the list of the tenders 


received: Thomas Matthews, Pendleton, 21,6452. ; W. 
Hill and Co., Weatminster, 19,6307. 3; Vivians Boring, 
&c., Company, Limited, Whitehaven, 18,4712. ; British 
American Well Works, London, 18,000/.; Stourbridge Well 
Boring Company, Stourbzidge, 17,9477. ; Charles Chap- 
man and Sons, Limited, Salford (accepted), 14,6057. ; 
Johp Thom, Patricroft, 11,9707, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was only 
a thin attendance on ’Change, and hardly any business 
was transacted, but the tone of the market was very 
cheerful and quotations were firm. The quieter feeling 
was not more than was expected after the briskness re- 
cently experienced. Prospects for the future were regarded 
as encouraging, and makers of pig iron predicted that the 
autumn months would be characterised by activity. Pro- 
ucers were in no hurry to sell iron, as they are well 
supplied with orders, and believe that by holding off for a 
while they are likely to be able to do business on better 
terms than are at present obtainable. The poor ship- 
ments to the Continent were commented upon, and it was 
generally admitted that they were very disappointing, but 
the heavy clearances to Scotland and the large local 
consumption were poin to as satisfactory features. 
Both makers and merchants sold No. 3 g.m.b. Cleveland 
pig iron at 46s. for prompt f.o.b. delivery, and the 
ruling quality could not be bought under that figure. 
o. 4 foundry pig was 44s. 74d., grey forge 433. 74d., 
mottled 433.,and white 42s. 6d. A very good demand was re- 
ported for Kast Coast hematite pig iron, and, in fact, the 
output was not sufficient to fully meet the requirements. 
yg were ready enough to pay 57s. 6d. for early delivery 
of Nos. 1, 2, and 3, but it was difficult to find sellers pre- 
pared to enter into contracts for delivery within the next 
few months. Rubio ore was strong at 15s. 9d. ex-ship 
Tees. To-day there was little or no alteration in quota- 
tions. 


Manufactured Iron and Steel.—The manufactured iron 
and steel industries are in a very healthy state, producers 
being well supplied with orders and nob at all necessi- 
tated to seek fresh contracts just at present. Quotations 
have not been advanced, but they are very firm, and they 
may be raised at any time. Common iron bars are 
6l. 53.; best bars, 6/7. 153.; iron ship-plates, 6/.. 17s. 6d.; 
avd steel ship-plates, 6/. 53.—all less 24 per cent. dis- 
count. 


Tees-side Rails for Cardiff.—Some weeks ago the Cardiff 
Corporation asked for tenders for the supply of steel rails, 
&c., for their tramway department, and we now under- 
stand that the tender of Messrs. Bolckow, Vaughan, and 
Co., Middlesbrough, has been accepted. The prices are 
for 45-ft. rails, 67.103. per ton; fishplates, 8/. 103. per ton; 
60-ft. rails, 7/7. per ton. The Eston firm were successful 
in spite of the fact that Messrs. P. and W. Maclellan 
offered rails and plates of Continental manufacture at 
6l. 53. and 6/. 10s. per ton respectively. 


Coal and Coke.—The coal prices are steady, with a 
tendency to firmness. Messrs. Pease and Partners have 
decided to erect at Crook coal-washing plant of a capa- 
city of 1000 tons per day. The contract has been given to 
Mr. Ewence Coppee, of Cardiff. ke is in very good 
demand, and average blast-furnace qualities are realising 
15s. 6d. delivered here. 





NOTES FROM THE SOUTH-WEST. 
Cardif’.—Quotations for steam coal have continued 
firm for prompt shipment, but business for the close of 
the month has been done upon slightly easier terms. The 
best steam coal has made 18s. 6d. to 193. 6d. per ton, 
while sgcondary qualities have brought 17s. to 18s. per 
The house-coal trade has exhibited a quiet tone ; 


ton. Coke has continued in fair request at about late 
rates, foundry qualities making 183. to 19s., and furnace 
ditto 16s, to 17s. per ton. Patent fuel has been in pretty 
good demand. regards iron ore, the best Rubio has 
made 14s, 6d. per ton, while Tafna has been quoted at 
15s. to 153. 6d. per ton. 


Great Western Ratlway.—Of the more important works 
which the Great Western Railway Company has now in 
hand, the South Wales and Bristol Direct line, the Acton 
and Northolt line, the Truro and Newquay line, the Roath 
branch, and the Bristol Harbour lines have been well ad- 
vanced during the half-year. The being on Vale light 
line, the East Usk extension, and the Rhos lines, near 
Wrexham, are approaching completion. The widen- 
ing of various lines in South Wales is being also pro- 
ceeded with, and contracts have been let for the 
remainder of the doubling of the Banbury and Chelten- 
ham line between Cheltenham and Andoversford. Works 
for adapting the Ely Valley line for passenger traffic have 
been ne and the line has been opened for such 
traffic. contract has been let by the Great Western 
and Great Central joint committee for the construction 
of the portion of the joint undertaking between Northolt 
and High Wycombe. During the first half of this 
year 13 new locomotives were built, and 110 reconstructed 
with new boilers at the charge of revenue. The distance 
run by trains was reduced during the past half-year by 
435,186 miles. The expenditure made on capital account 


gate expenditure on capital account to the close of J une, 
1901, was 94,100,4817. The cost of locomotive power in 
the first half of this year was 1,169,118/., as compared 
with 990,964/. in the corresponding period of 1900. 


The Swansea Valley.—The market for tin bars has been 
firm, and prices for tin bars have been going up. Stocks of 
tin plates at Swansea docks are only one-third what they 
were in August, 1900. The foundries are stated to be 
doing somewhat better. 


Electricians for the Navy.—It was recently announced 
that the Lords of the Admiralty had decided to create a 
new artisan branch for the Navy, so that the repair of 





the extensive electrical apparatus now in use might be in 


ton. 
No. 3 Rhondda large has realised 15s. 9d. to 163. 3d. per} Russia 


during the first half of this year was 929,733/. The aggre- | D 


the hands of competent workmen, instead of being left 
in the hands of ordinary engine-room artificers. Some 
difficulty has been experienced in deciding the precise 
rank and pay of the new branch and the qualifications for 
entry ; but this is now set at rest, as the Lords of the 
Admiralty have decided to give the new branch the same 
rank, rates of pay, and uniform as those of engine-room 
artificers. The Admiralty has authorised the immediate 
entry of 100 electricians, and a preference is to’ be given 
to candidates who have had experience as fitters in elec- 
trical shops. 


Cardiff Tramways.—The tramways committee of the 
Cardiff Town Council has decided to recommend the 
council to purchase the undertaking of the Cardiff Tram- 
ways esa ay A Limited, for 40,000/., such sum including 
an allowance for compulsory purchase and goodwill. The 
committee has provisionally accepted a tender of Messrs. 
Dick, Kerr, and Co. for new tramecars at the followin 
prices: Double-deck bogie, 6502. ; single ditto, 6102. ; an 
double-deck four-wheel, 540/. 





Bugrnos Ayres GREATSOUTHERN RAILway.—-The Buenos 
Ayres Great Southern Railway Company has had in use 
for a short time, on its Ingeniero White mole at Bahia 
Blanca, an electric conveyer of a type which is being 
used successfully in the United States for the rapid load- 
ing and unloading of steamers. The conveyer used at 
the Bahia Blanca mole handles 1000 bags of wheat, weigh- 
ing about 2 cwt. each, per hour. Passenger trains were 
to be run over the Rio Nenquen bridge of the Buenos 
Ayres Great Southern Railway on July 1 to the new ter- 
minus, about 14 miles beyond the southern bank of the 
river. All seven spans of the main bridge, each 173 ft. in 
length, have been in position for some time, and the rivet- 
ing up and other necessary work has been practically 
completed. Work on a trestle-approach to the main 
i from the north is being pushed forward with 
rapidity. 





Our Coat ABRoAD.—We have now another month’s 
data as to the course taken by our export coal trade, an 
the figures oe do not show that the demand has 
been at all materially checked by the export duty of 1s, 
recently cry Sp by Parliament, Including coke, cinders, 
and patent fuel, 4,107,422 tons of coal and other combuati- 
bles were shipped from the United Kingdom in July, as 
compared with 3,981,021 tons in July, 1900, and 3,993,942 
tons in July, 1899. Coal, &c., was also shipped in July for 
the use of steamers engaged in foreign trade to the extent 
of 1,311,438 tons, as compared with 979,097 tons in July, 
1900, and 1,029,360 tons in July, 1899. In one way or 
another, accordingly, combustibles left the United King- 
dom in July to the extent of 5,418,860 tons, as compared 
with 4,960,118 tons in July, 1900, and 5,023,302 tons in 
July, 1899. The quantity of coke, cinders, and patent 
fuel included in last month’s total was only 167,349 tons, 
so that the substantial fact is undoubtedly established 
that our coal exports remain practically unaffected by the 
new export duty. As this duty came into effect on April 
19, 1901, it has now been in force for more thar three 
months, and we begin to bein a position tg form some- 
thing like a definite opinion upon the subject. The 
principal exports made in July compared as follows with 
July, 1900, and July, 1899: 


Country. July, 1901. | July, 1900. July, 1899, 





| 
| 
| tons tons tons 
oe oe | 406,680 495,376 635,898 
Sweden and Norway | 431,606 432,187 460,495 
Germany .. rs --|  6%6,791 536,051 489,012 
France ms is -»| 606,715 705,645 560,202 
Italy .. ee Pr | 672,271 434,802 435,937 





The aggregate exports of coal, coke, cinders, and patent 
fuel in the seven months ending J uly 31, this year, were 
25,077,469 tons, as compared with 26,044,227 tons in the 
corresponding period of 1900, and 24,984,572 tons in the 
corresponding period of 1899. Coal was also shi 

for the use of steamers engaged in foreign trade to the 
extent of 7,736,137 tons in the first seven months of this 
year, as ype ge with 6,761,582 tons in the correspond- 
ing period of 1900, and 6,988,912 tons in the correspond- 
ing period of 1899. The quantity of combustibles which 
left the United Kingdom in the first seven months of 
this year was accordingly 32,813,606 tons, as compared 
with 32,805,809 tons in the corresponding period of 1900, 
and 31,973,484 tons in the corresponding period of 1899, 
The principal shipments in the first seven months of this 
year compared as follows with the corresponding ship- 
ments in the corresponding periods of 1 and 1899 
respectively : 














Country. | 1901. 1900. 1899. 

| tons tons tons 
Russia os se 1,399,233 1,767,552 1,886,893 
Sweden and Norway 2,207 970 2,465,129 2,474,497 
enmark .. ve 1,199,556 1,129,334 1,123,418 
Germany 8,275,990 3,240,80: 2,788,747 
France oi 66 | 4,593,318 | 4,936,4 8,980,939 
Spain .. ap ss -.| 1,629,483 1,480,573 1,371,337 
Italy .. > “9 .-| 8,259,534 8,060,715 8,389,509 
Egypt.. ..  .. «| 1,215,618 | 1,112,570 | 1,238,817 





It will be well, perhaps, to wait a little longer before 
speaking confidently upon the subject; bub as at 
present advised, we are certainly of opinion that the 
probable effects of the new export duty were over- 
estimated by its opponents. What is probably more 
likely to affect British coal exports is the “growth of 
European production and the development of ‘American 








competition, 
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THE UNITED STATES ARMY TRANSPORT “SUMNER.” 
(For Description, see Page 214.) 








Tae ‘‘ SUMNER,” BEING FITTED OUT FoR TRANSPORT SERVICE AT THE Navy YARD, NorFo.k, Va. 
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Fig. 2. Tue Dispensary. Fic. 3. Hosrrrat Barnroom. 
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AGENTS FOR “ENGINEERING.” 


Austria, Vienna: Lehmann and Wentzel, Kirtnerstrasse. 
Carg Town : Gordon and Gotch. 
EpinsurGH : John Menzies and Co., 12, Hanover-street. 
France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31 bis, Boulevard Haussman. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
Germany, Berlin : Messrs. A. Asher and Co., 5, Unter den Linden. 
Frankfurt-am-Main : Messrs. G. L. Daube and Oo. (for 
Advertisements). 
Leipzig : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Guiase@ow : William Love. : 
Inp1A, Calcutta: Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 
Iraty : U. Hoepli, Milan, and any post office. 
LIVERPOOL : Mrs. Taylor, Landing Stage. 
MANCHESTER : John Heywood, 143, Deansgate. 
Norway, Christiania: Cammermeyers, Boghandel, Carl Johans 
Gade, 41 and 43. 
New Sovrn Wags, Sydney : Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 
QUEENSLAND (SoutH), Brisbane : Gordon and Gotch. 
(NortH), Townsville: T. Willmett and Co. 
RorrerpamM : H. A. Kramer and Son. 
Sourn AustTrais, Adelaide: W. OC. Rigby. 
Unitep States, New York: W. H. Wiley, 43, East 19th-street. 
Chicago: H. V. Holmes, 1257-1258, Monadnock 
lock. 
Victoria, Melbourne: Melville, Mullen, and Slade, 261/264 Collins- 
street. Gordon and Gotch, Limited, Queen-street. 


We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
JOHNSON, at the offices of this Journal, Nos. 35 and 2%, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H. WiLky, 43, East 19th-street, New York, 
and Mr. H. V. Homes, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are: 
For thin (foreign) paper edition, 1/. 16s. 0d. ; for thick (ordinary) 
paper edition, 2/. 0s. 6d.; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 


NOTICE TO AMERICAN ADVERTISERS. 

American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Houmgs, 1257-1258, Monadnock 
Block, Chicago, or Mr. WiLLARD C. TYLER, 150, Nassau-street, 
Room 1910, New York City, from whom all particulars and prices 
can be obtained. 














ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on cape a Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 
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GERMAN CHEMICAL INDUSTRIES. 


Tose who have any. doubts as to the results of 
scientific education on industry, should study with 
care a report which has just been published by the 
Foreign Office on chemical instruction in Germany 
and the growth and present condition of the German 
chemical industries, and we have little hesitation in 
saying that their doubts will be dispelled. The 
report does not contain much that was not already 
known to those who had studied the different 
aspects and grades of German education, but it 
presents, in a very convenient form, a mass of in- 
formation of a most convincing kind, which could 
only be otherwise obtained by searching in a large 
number of publications, many of which are not 
very accessible, and all of which are too lengthy 
and elaborate for all except special students. His 
Majesty’s Consul at Stuttgart, Dr. Frederick Rose, 
has therefore done very good service in compiling 
this report... To some of the chief points we will 
direct attention. 

The object of the writer is to show to what 
extent the German chemical industries have bene- 
fited by the sums expended by the German States 
on chemical instruction. To this end the number 
of chemical laboratories founded since Liebig’s 
time at German universities and technical high 
schools, and the expenditure incurred by the 
German States for this purpose, have been com- 
pared with the amount of national wealth—as far as 
this could be ascertained in figures—created by the 
consequent rise of the chemical industries. Special 
attention has been devoted to the statistics of the 
Prussian universities and technical high schools, 
as Prussia possesses the largest number, and as the 
limited scope of the report prevented a detailed re- 
ference to the remaining German States. A review 


tion in the subjects bearing on chemistry, and the 
direct results of that instruction and the rise and 
expansion of new branches of chemical industry 


export of chemical products and the import. of the 
necessary raw materials; in most cases these 
figures have been supplemented by a short his- 
torical account of the rise of the various industries. 
— of course, must be studied in the report 
itself. 

With the exception of Berlin, Bonn, and Breslau, 
the German universities were founded from 200 to 
500 years ago. These universities were principally 
situated in small provincial towns, and as they com- 
menced to devote attention to the study of chemical 
technology about the middle of the seventeenth 
century, they may be considered as having laid the 
foundation of the German chemical industry of the 
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however, rendered necessary the creation of special 
technical schools, and these were accordingly 
established, at first. as polytechnic schools, and 
afterwards as technical high schools. They were 
founded, without exception, during the nine- 
teenth century, and are situated, with the sole 
exception of: Aachen, in large towns or in the 
capitals of the various German States. At the time 
of their foundation they were principally intended 
for the study of architecture, engineering, and 
mechanical chemical technology. Since then the 


289 study of chemistry has been greatly developed and 


specialised, and various other courses have been 
added—such as forestry, surveying, electricity, 
photography, naval architecture, and pharmacy. ° 

Chemistry was taught as far back as the begin- 
ning of the seventeenth century at the Universities 
of Jena and Marburg. To the University of Gét- 
tingen is due the honour of having introduced: the 
first regular lectures on technical chemistry and 
technology, and it was here that the first. German 
manual of technology was written. The study of 
pure and technical chemistry and technology was, 
during:this time, by no means neglected at the 
other German universities. This is amply demon- 
strated by the number of chemical manuals issued 
at Jena, Erfurt, Berlin, Eslangen, Tubingen, 
Heidelberg, Breslau, and other towns. 

The first public chemical laboratories for the 
general use of students were opened at Gottingen 
in 1809, by Professor Strohmeyer, and at Giessen, 
by Dr. Justus von Liebig. Later on, however, 
it was clearly perceived that the scientific founda: 
tion laid during the scientific courses at the tech- 
nical high schools formed the soundest basis for the 

ractical experience to be gained during professional 
ife. As far as chemistry is concerned in this respect, 
the efforts of Karmarsch, Krapp, and Wagner have 
been of the greatest value in effecting the necessary 
reforms in chemical instruction.. The citcumstance 
that the technical high schools are mostly situated 
in the capitals of the German States, and‘ are thus 
brought into immediate contact with the.respective 
Governments,’ has without doubt greatly: assisted 
them in their rapid development. The universities 
have, as a rule, only one principal chair of 
chemistry ; the technical high schools have some- 
times two or three, with corresponding large labora- 
tories and chemical collections. There are those in 
Germany who are of opinion that chemistry, physics, 
and other branches of natural science should be 
altogether removed from the universities to the 
technical high schools, and only as much left as is 
necessary for the elementary requirementsof students 
of medicine and others.’ On the other hand, it is 
held that as the universities have been of assistance 
to the growth of the chemical industries,’ their 
—— services ought by no means to be dispensed 
with. 
The report gives very complete information 
regarding the curricula in the universities of Berlin 
and Heidelburg, and in the technical high schools 
of Berlin; Darmstadt, Karlsruhe, and Stuttgart ; 
and statistics relating to the students, professors, 
finances, &c., into which, however, we need not 
enter. The universities had at the end of 1899 
33,477 fully immatriculated students and: 6701 
“hearers” or ‘‘hospitants,” amoutting to the 
total of 40,178 students. The numbers for the 
technical high schools were 10,896 fully immatri- 
culated students and 2536 ‘‘ hearers,” or altogether 
13,432 students. The total for universities and 
technical high schools amounts: therefore to no 
less than 53,610, and does not include students at 
agricultural and: veterinary high schools, and at 
mining and forestry academies, 
As to expenditure, the following Table shows the 
sums paid by the Prussian Government for the 
support of technical high schools, the total expen- 
diture per.student, and‘ the: amount .borne by. the 
State per student for various years from 1871 to 
1899 : 





| 
| 


ar 
| Total Expendi- Financial Aid Total Ex- | Amount Borne 





1899 | 


Year. |ture of Technical! nditure | by State per 
| High Schools. | from State. | ene. | Student. 
| & | £ £ £ 
1871 | 25,440 | 14,601 12 7 
1888 | 70,289 54,266 46 | 36 
1892 | 79,786 * 68,452 - igs | 24 
1897 | 97,503 61,140 23 14 
117,816 | 65,860), 83 | 12 





The expenditure of the universities per. student 
is much higher. In 1897 it amounted to 563,5841. 





present day. The advance in industries and trade, 


for 13,306 students, or, in round numbers, to 











een enneteThae nme MeianeeeeneS 





222 


ENGINEERING. 


[Auc. 16, 1901. 











about 421. per student. Of this amount the 
Prussian State contributed by far the greater 
amount—about 412,6831., or 31l. per student. 

According to the eminent chemist, Professor 
Fischer, Germany possessed in the year 1897 
4000 thoroughly-trained chemists, who had passed 
through the full coursesof the universities or technical 
high schools. Taking into account unavoidable omis- 
sions, and the further increase for the last three years, 
the number for the present year may be estimated 
at 4500. This estimate applies to chemists residing 
in Germany ; the number of German chemists in 
foreign countries ranges probably from 700 to 
1000; it does not include, further, professors, lec- 
turers, and assistants at universities, technical high 
schools, &c., and private chemists. If all these 
were included, it is estimated that the number 
would be about 7250. 

Daring the past twenty-five years the number of 
chemical works in Germany has doubled itself, and 
the number of trained chemists in chemical works 
has increased from 1700 to 4500. Still, withall, 
chemical industrial circles in Germany are by no 
means satisfied with the great progress and measure 
of success already attained, and: are actively 
endeavouring to increase the present facilities 
for technical education. A visible result of the 
success of their efforts is shown by the decision of 
the Prussian Government to erect two new technical 
high schools in Prussia—at Dantzic and Breslau, 
and the German Society for Applied Chemistry are 
urging that more attention be paid to chemical 
technology at the universities. The same ques- 
tion occupied a prominent position during the 
transactions of the German Society fur the protec- 
tion of Chemical Industries, and it forwarded a 
very strong representation to the Ministers of 
Education and Finance on the subject. His 
Majesty, the Emperor William II., has always 
manifested a deep appreciation of the vital import- 
ance of technical education, and the progress of 
science and chemical and technical industries, 
and both he and the King of Wiirtemberg 
have practically recognised the new technical 
high schools as being on the same level as 
the old universities, so that German educa- 
tionalism has now attained a certain measure 
of success in the last of its three great historical 
periods: The appearance of the universities as a 
living protest against the dreary and fruitless 
scholasticism of the Middle Ages; the foundation 
of academies with the principle of experimental 
research as the basis of natural sciences ; and, 
finally, the creation of technical high schools with 
the principle of systematic application of scientific 
methods to the service of mankind. 

The growth of the German chemical industries 
has advanced hand-in-hand with the progress and 
discoveries made in chemical science, and the in- 
creased facilitiesfor chemical instruction. The annals 
of industrial progress show few examples of such 
an intimate relationship between pure and applied 
science. The chemical industries in Germany, in 
common with other industries, were slower in their 
development during the first half of the nineteenth 
century compared with France, the United King- 
dom, and the United States ; but they recovered the 
lost ground with great rapidity during the latter 
half of the century. The progress made at first 
was very slow, as the competition of the British 
acid, soda, and other chemical works was keenly 
felt. Aided by the availability of cheap raw 
materials, coal, and cheep conditions of trans- 
port, the United Kingdom was for a long time 
enabled to undersell German chemical products 
on their own markets. In the meantime new 
developments in pure chemistry had taken place 
through the researches of British, French, and 
German chemists, and they were fully taken 
advantage of in Germany. For the last twenty-five 
years German chemical industries have advanced 
irresistibly, in spite of many grave inner crises, 
until they have attained at the present day the 
foremost place in the world. The work of expan- 
sion and completion still continues, and all the 
latest discoveries are fully utilised. Expressed in 
figures, the importance of the German chemical 
industries at the present day is best shown by the 
fact that in 1897 the total annual production 
amounted to 47,391, 132I. 

We cannot follow the report through the para- 
graphs which show the OE made in the various 
branches, but these should be carefully studied 


by all who are specially interested in them. 
They include every department of chemical in- 





dustry and a careful perusal of the report suffi- 
ciently demonstrates that the sums expended by 
the German States upon chemical instruction have 
been amply repaid by the creation and rapid growth 
of most important chemical industries and the addi- 
tion of large sums to the total of national wealth. 
Germany has been enabled, by means of the 
thorough chemical instruction afforded by her uni- 
versities and technical high schools, and the 
sound preliminary scholastic education of her 
students, to rise within the last fifty years to the 
front rank in chemical industries, and not only 
to render herself independent of many imports 
from foreign countries, but also to deprive the latter 
of many lucrative branches of chemical manufac- 
ture, and to substitute her own in their stead. 
Having attained the highest position in the world 
in chemical industries, she is not abating her efforts, 
content with the measure of reward which has 
fallen to her share. On the contrary, it is univer- 
sally recognised that the efforts made hitherto must 
be increased, and more carefully and judiciously 
applied, if the German chemical industries are to 
maintain and strengthen their position in the future. 
We commend the report, of which we have given 
some of the most salient points, to the attention of 
those who are engaged in the higher technical 
education and to all interested in the progress of 
our chemical manufactures. 





INDIAN COAL. 

Ir appears from the annual report of Mr. 
O’Conor, Director-General of Statistics to the 
Indian Government, that the high prices of Eng- 
lish coal have led to a great curtailment in im- 
ports, and that what was lost to England was 
gained by the Indian producers. Imported fuel 
is consumed chiefly in the Bombay spinning mills, 
and no doubt the depression in that industry 
had something to do with the decrease, but 
Mr. O’Conor asserts that it was the high range 
of prices that in the main stimulated the pro- 
duction and consumption of the native article, 
the cotton mills themselves increasing their tak- 
ings. The coal output was 6,095,000 tons, of which 
541,445 tons were exported, chiefly to Colombo, 
though consignments were sent also as far as Suez, 
the Kast African Coast, Java, and Sumatra. The 
imports were no more than 127,318 tons ; whereas 
in 1893, when the Indian mines yielded 2,530,000 
tons, they reached 540,000 tons. It is stated that 
the shipments abroad would probably have been 
considerably larger if the carriage of coal from the 
mines to Calcutta had not been impeded by the 
want of railway trucks. Moreover, the facilities 
at Calcutta are not adequate, though it must be 
allowed that they are being increased. With the 
two new berths under construction, it will soon be 
possible to deal with 1,800,000 tons per annum by 
manual loading only. It is proposed, however, to 
provide mechanical appliances, which, if used at the 
two berths only, would then enable six berths to 
ship 2,100,000 tons per annum. [If installed at all 
the six berths, the export capacity will rise to 
3,600,000 tons a year. This is looking some way 
ahead, to be sure, but that is a policy not without 
its recommendations. 

The Indian railways are the largest consumers 
of native coal, and every year they are using 
more and more, the annual increase being quite 
out of proportion to the growth of new mileage. 
In the past five years their consumption has 
gone up by about 750,000 tons. According to the 
existing programme, over 1000 miles of new line 
will be opened annually for some time to come, so 
the demand for coal must increase. Indian collieries 
therefore may expect to be called upon to increase 
their outputvery largely, especiallyasthe export duty 
in England on all coal produced in Great Britain will 
affect shipments. Some of the railways actually con- 
trol mines in their respective spheres of influence, 
and though the steaming quality of the English article 
is much superior to even the best Indian, it is 
found that by an adaptation of furnace bars, the 
latter comes much the cheaper. How very im- 
portant the matter of cheap fuel is to the econo- 
mical working of a railway may be gauged from the 
fact that the East Indian Railway, which has the 
advantage of a very cheap coal supply, can work 
its traflic at an average expenditure for fuel of 
0.71 anna per train-mile, while the North-Western, 
the Bombay-Baroda, and the Madras railways 
cannot keep this expenditure at less than 4 annas 
per train-mile. Ten years ago the only coal ob- 


tained outside Bengal came from the Makum mines 
in Assam and the Singareni mines in Hyderabad. 
Since then new fields have been exploited in the 
Punjaub, in the Central Provinces, in Baluchistan, 
and in Burma; and though the total yearly produc- 
tion from these sources does not at the present time 
reach big figures, the record is one of steady pro- 
gress. 

This opening out of coal mines in different 
parts of India is taken to be a very hopeful sign for 
the future working of Indian railways. Further, 
new discoveries are being made, and deposits 
already known are being rendered easily accessible 
by the extension of railways. Only a few days ago 
the reported discovery of coal in Eastern Bengal 
was confirmed, and, according to the opinion of an 
expert who has recently returned thence, it 
‘*should have a great effect upon the prosperity 
of that country.” In the Daltonganj coalfield, 
reported upon for the Government by Dr. 
Saise, is a large quantity of good useful fuel 
fit for locomotive and steaming purposes, and 
there is a much larger quantity of good brick- 
burning and lime-burning coal in these coalfields 
at comparatively shallow depths. Moreover, there 
are several million tons of cual suitable to take the 
place of wood and charcoal as fuel, but which has 
not yet been admitted to be suitable for general 
steaming purposes, although Dr. Saise considers 
that when the drivers of locomotives have studied 
his coal and learned the best method of burning 
it, it will also be found to be an excellent steam- 
ing article. Altogether, Dr. Saise estimates that 
there are about 95 million tons of good workable 
coal available in the Rajhera, Mirae, and Singra 
seams (50 million tons in the Rajhera seam being 
excellent locomotive, general, and steaming coal), 
besides about 20 million tons of inferior coal 
between Dargaoti and the Jinjoi rivers. 

The coalfields which have furnished the main 
supply hitherto are situated in the region bounded 
by the Ganges on the north, extending beyond the 
Godavari on the south, and from east to west 
stretching from the neighbourhood of Calcutta to 
some distance from the Narbada. Nearly all the 
coals have come from one geological formation, 
called Damuda, from the name of the river 
(Damodar), in the valley of which the principal 
seams occur. It is the same as that of the Austra- 
lian beds, and differs very little from the carboni- 
ferous groups of beds in Europe. But the coal is 
very different in consequence of its excessive 
lamination, and it contains from 10 to 30 per cent. 
of ash, the proportion of fixed carbon rarely ex- 
ceeding 60 per cent. and averaging 52 per cent. 

The fields may be classed in four groups. First 
come those of the Rajmahal Hills and Damuda 
Valley. This field commences about 120 miles north- 
west of Calcutta, and is 18 miles by 40 miles ; the 
coal available has been roughly estimated by Dr. 
Oldham at 14,000,000 tons. The seams vary in 
thickness from 4 ft. to 35 ft. The coalfields in 
the Damuda Valley, including Raniganj, form a 
belt of coal-bearing rocks extending 150 miles, and 
occupying 15,000 square miles of country. Over 
at least half this area workable seams of considerable 
thickness occur within 1000 ft. of the surface, but 
there is a gradual diminution in thickness of the 
coal-bearing formations to the westward. Where 
the Damuda formations attain their greatest thick- 
ness they consist of two groups, the upper one 
5000 ft. and the lower 2000 ft. thick, each con- 
taining several seams of coal. The Kurhur-. 
bari coalfield, in the valley of the Barakar, a 
tributary of the Damuda, and covers an area of 
18 square miles ; the collieries belong to the East 
India Railway. The second group of coalfields 
consists of a number of basins scattered thinly over 
an immense tract of the wildest country in India, 
and few have been thoroughly explored—Rewah 
Sirgujah, Chota Nagpur, Talchir, &c. The seams 
are in some districts thin, presenting coal of 
poor quality. The third group is included in the 
Narboda Valley and the Satpura Hills. It is 
believed that a large quantity of coal exists there, 
and that the quality of much of it is little inferior 
to that of Raniganj. The fourth group comprises 
the fields in the valleys of the Wardha and Goda- 
vari. Workable coal is known to exist in several 
localities—inferior to that of Raniganj, but good 
enough for railway purposes. It is estimated that the 
Warora beds, in the Chanda district, contain 
5,000,000 tons available. More exhaustive surveys 
in recent years have resulted in the discovery of 





other deposits, and now the only parts which do not 
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contribute to the supply are Bombay, the North- 
West Provinces and Oudh, Rajputana, Mysore, and 
Kashmire. Coalmining is carried on in India 
under conditions very different from those prevail- 
ing in England. In the first place the depth of 
Indian mines is insignificant when compared with 
those with which English people are familiar, while 
in many cases the so-called mine is nothing more 
than a tunnel running up into the side of the hill. 
Firedamp is also very seldom encountered, and 
accidents of a fatal or serious nature are of sin- 
gularly rare occurrence. 





THE POSITION OF THE ARSENIC 
INDUSTRY. 

Tue hand of fate seems about to fall somewhat 
heavily upon an industry which during the last 
thirty years or so has established itself as one of 
importance in one corner of our island—Cornwall 
to wit. In the spring of last year we gave a de- 
scription of the rise and progress of the manufac- 
ture of white arsenic, special reference being made 
tothe important mine known as the Devon Great 
Consols, and situated a few yards out of Cornwall 
proper. The reason why we revert to the subject 
again is because of the changed condition of affairs 
which has come about owing in the main to foreign 
competition, a factor which, though long reckoned 
with in the copper and tin industries, has only 
quite recently become of the first importance in con- 
nection with arsenic. Time was when Cornwall and 
Devon supplied a very large fraction of the require- 
ments of the civilised world in arsenic, but this can 
no longer be asserted. One important market, that 
of the United States, has been almost closed owing 
to home production, and further American exports 
may be confidently anticipated, if, indeed, they are 
not already a fact. Nor is this by any means the 
only source of British imports of arsenic, for there 
recently arrived in the ae a cargo from Por- 
tugal, while Spain and Belgium may now also be 
added to the list of producers for home require- 
ments, if they are not about to enter the arena of 
exporting countries. This state of affairs having 
occurred, it will not cause surprise when we state 
that the price of white arsenic has steadily declined 
within the last year or two from 241. to under 16l. 
per ton, at which figure it no longer remains a 
profitable business to carry on. A partial result is 
to be seen in the recent closing of a mine, and we 
can hardly be accused of undue pessimism in pre- 
dicting that the directors of other concerns will 
have to take the existing condition of affairs into very 
serious consideration. The new competition is so 
real, and its potentialities so great and alarming, 
that it would be fatuous in the last degree to attempt 
to minimise it or to place it in the same category 
with that which has so long existed in Saxony, but 
which the difficulties attending transport have acted 
so largely in rendering nugatory. It might be 
thought by the academic reader that the increase of 
population and of trades and manufactures would 
necessarily mean an increased demand for products 
such as arsenic ; but, unfortunately for those chiefly 
interested, the facts do not bear out this surmise ; 
indeed, we think we are perfectly correct in saying 
that in proportion to the increases referred to 
above, the consumption of arsenic is in a diminish- 
ing ratio. Manufacturers who at one time em- 
ployed it as a chemical agent have ceased doing so, 
having taken advantage of the advances which 
chemical science has placed at their disposal to use 
in its stead bodies which are at the same time 
cheaper and non-poisonous. To mention only one 
case where a substitute has been found for white 
arsenic, we have the manufacture of magenta from 
aniline. So far the use in the pottery trades shows 
no signs of diminution, but it would be too 
much to expect that patriotism will show itself 
here to the extent of paying a higher price for 
the British article if a material of similar quality 
can be brought from abroad. This idea may be 
given up at once as chimerical, and the arsenic 
manufacurer must recognise this and look in other 
directions for a means of escape from the disaster 
that is threatening. It is outside our present 
purpose to attempt the giving of advice to those 
who are themselves from long personal acquaintance 
with the subject able to call up the reserves of their 
own knowledge to minister to present needs ; but 
all the same, it may not be deemed too presumptuous 
to referto one or two points in the manufacture which 
have a distinct bearing upon the situation, and the 
modification of which might go a long way to ward 


off the threatened blow. One such point is con- 
cerned with the need for a more equitable adjust- 
ment of mining royalties and other landlord rights, 
which, in an industry which has perforce to struggle 
for its continued existence, should, it seems to us, 
undergo modification from time to time, so as to 
harmonise with changed conditions. The subject is 
too wide, of course, to be more than cursorily referred 
to here, but that it is of importance withregard to the 
successor failure of morethan one Cornishindustry, no 
one who has listened to what those primarily affected 
have to say on the subject can have any doubt. 
With the present reduction in selling price and 
the extreme improbability of a return to old figures, 
it becomes a matter of the first consequence to see 
whether the present cost of production cannot be 
reduced. We imagine we are not far wrong in 
giving 16l. per ton as the cost of production at the 
present time, where the arsenic is the principal, if, 
indeed, not the only body produced. In the early 
days of the industry it was always a by-product of 
the tin industry, and in this case, as well as in 
such cases where the ore arsenical pyrites was 
ready to hand, having been thrown on waste heaps 
as useless dross, a much lower selling price than 
that which obtains now yielded a profit. Indeed, 
it has been sold at as low as 61. per ton, with yet 
a margin of profit. At the present day, when all 
the waste heaps have been utilised, and when the 
production of tin has so sensibly declined, it would 
be quite impossible to produce and sell at a profit 
at anything like the low figure just quoted, though 
a reservation ought, perhaps, be made in regard 
to the possible resuscitation of the tin industry on 
lines more consistent with modern developments 
in metal mining. The attempts to bring Cornish 
mining up to date have not so far proceeded rapidly 
or given results which may be taken as a sure basis 
for prophecy, but an optimistic tone prevails in 
some quarters as to the possibility of reopening 
certain abandoned properties with advantage. 
Efforts in this direction, having for their main 
purpose the production of tin, may prove to be a 
powerful factor in arresting the decay of the arsenic 
industry ; a decay which the stern logic of facts 
compels us to consider as imminent. We under- 
stand that though only one works has actually 
closed its doors owing to the current depression, 
others are keeping open not because of the profit 
they are making, but from the existence of causes 
which appertain in like cases to many industries. 
Prominent among these are a hope that better 
times may speedily arise, and the difficulty of getting 
together again the requisite skilled labour when 
such has been allowed to disperse, either to seek 
similar employment elsewhere or to expend its 
energy in more congenial spheres. With regard to 
this last remark, it is needless to emphasise the fact 
that the lot of the arsenic worker, and more par- 
ticularly of those whose duty it is to remove the 
irritant powder from the condensing flues, is not by 
any means a desirable one from a hygienic stand- 
point. Modern factory legislation has certainly 
done a good deal to minimise evils which were 
notoriously prevalent in former years, but even 
with the most efficient means of protection which 
are available, immunity from disease cannot be de- 
pended upon. It is only fair to say that the 
masters have entered very thoroughly into the 
reforms which legislation has imposed, and it is a 
common observation that failure to use preventa- 
tive means to their full extent has very frequently 
to be attributed to the workmen who, in matters 
almost of life and death, are frequently the very per- 
sonification of carelessness. Repressive legislation 
is frequently urged nowadays as a prominent cause 
of depression in our industries, and comparisons to 
our detriment are often drawn in respect to condi- 
tions prevailing abroad, but.in the case of the arsenic 
industry this contention does not seem to have been 
put forward, and we are glad to see that this is 
the case. In presence of the dominant factor of 
foreign production it would certainly seem futile 
to seek for other causes for the present depression. 
There can be no useful purpose served by blink- 
ing the facts which are so faithfully reflected in the 
current market quotation, and, albeit it would be 
much to our pleasure to do so, we are quite unable 
to join hands with those who profess to see nothing 
really alarming in the fact that a recent contract 
for white arsenic was placed at 15/. 10s. per ton. 
This pessimism may possibly be ill-founded, but 
it is undeniably based on indisputable facts, which 
do not seem to afford any leephiele by which those 








who would think otherwise can effect their escape. 


Not that the efflux of time may not bring about a 
brightening in the sombre cloud now existent over 
this region of the Cornish mining horizon; our 
opinion, as expressed, is based on the facts of to- 
day ; with what the future has in store in the way 
of changes we are not, of course, here concerned, 
nor are we disposed to indulge in prophecy. Exist- 
ing facts are sufficient for the moment, and in the 
face of these facts we are quite unable to draw as 
bright a picture for the future as those who are 
interested in the maintenance of Cornish industri 

would fondly desire. : 





FOREIGNERS ON BRITISH SHIPS. 

As the British mercantile marine is to a large 
extent manned by sailors from abroad, it is some- 
times important for the shipowner to consider the 
status of the foreigners in his employment. It 
seems that an English ship on the high seas is re- 
garded by the law asa piece of English territory, 
and that the Lascar, or the Norwegian stoker, can 
claim the protection of laws which have been 
made for the protection of ourown sailors. It may 
be that the very existence of this protection is one 
of the causes which operate to fill the forecastle of 
the British trading vessel with alien crews. The 
following cases seem to indicate that, whereas in 
some instances protection is only afforded to foreign 
sailors when similar advantages are offered to our 
seamen in other ports, in others advantages are 
conferred upon foreigners without any correspond- 
ing privileges being assured to British subjects. 

+o the case of Poll v. Dambe, which came before 
the Divisional Court on June 13, the question was 
whether it is an offence under the Merchant 
Shipping Act of 1894 to persuade a foreign seaman 
to dosent from a foreign ship, while such ship is 
lying in an English port. It appeared that in 
December, 1900, a Russian vessel named the Lennox 
was lying in the West Dock at Cardiff. A boarding- 
master named Poll induced one Pilder, a foreign 
seaman lawfully engaged on the Lennox, to leave 
that vessel and to join another ship, where he would 
be in a position to earn better wages. Pilder 
having deserted, Poll was arrested and brought 
before the stipendiary magistrate at Cardiff, charged 
under Section 236 of the Merchant Shipping Act, 
1894, with having unlawfully persuaded Pilder to 
desert from his ship. It was argued before the 
magistrate that he had no jurisdiction to try 
the case, inasmuch as Section 236, being within 
Part II. of the Act of 1894, was restricted 
in its application to seagoing ships registered 
in the United Kingdom, and seagoing British 
ships registered outside the United Kingdom. 
The magistrate was of opinion that Section 
236 was applicable; that he was bound by the 
decision of the Divisional Court in Reg. v. Stewart 
(1899, 1 Q.B. 964), and he accordingly convicted 
the man Pilder, who appealed to the Divisional 
Court. It is provided by Section 236, sub-section 
1, of the Merchant Shipping Act, 1894, as follows : 
‘* Tf a person by any means whatever persuades, 
or attempts to persuade, a seaman or apprentice to 
neglect or refuse to join or to proceed to sea in or 
desert from his ship, or otherwise to absent him- 
self from his duty, he shall for each offence in 
respect of each seaman or apprentice be liable to a 
fine not exceeding 10/.” It will be seen that there 
are no words in this section which limit its appli- 
cation to British ships. In another part of the 
Act, however (Section 238), where it appears to the 
Crown ‘‘that due facilities are or will be given by 
the Government of any foreign country for re- 
covering and apprehending seamen who desert 
from British merchant ships in that country, 
the Crown may, by Ordinary Council, direct that 
this section shall apply ; and where it — and 
a seaman deserts when within any of the King’s 
dominions from a merchant ship belonging to a 
subject of that country,” steps will be taken to 
assist in the apprehension of that deserter. In 
other words, it is provided that unless the Govern- 
ment of a foreign country shows a disposition to 
aid in the apprehension of an English deserter, the 
laws of this country will afford no protection to the 
owners of vessels flying the fiag of that foreign 
country in our | eg In these circumstances, 
Alverstone, L.C.J., Phillimore and Lawrance, 


J.J., came to the conclusion that the conviction 
could not be supported. Mr. Justice Phillimore, 
who delivered the judgment of the Court, said: 
‘¢We come to the conclusion that the offence of 





desertion from a foreign ship is punishable only 
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under Section 238, and only in cases where that 
section has been applied by Order in Council. 
. . - We ground our decision upon the fact that 
Part IL. of the Merchant Shipping Act, 1894, con- 
tains a special provision for the case of desertion 
from foreign ships, and has thus shown that its 
general provisions are limited to desertion from 
British ships.” 

There is not likely to be much controversy as to 
the wisdom of the law which, by a somewhat round- 
about method, has forced the judges to the above 
conclusion. It would be in the highest degree in- 
equitable if men of other nations could entice mer- 
chant seamen from their employment in British 
ships with impunity, while foreign shipowners 
calling at English ports were afforded ample pro- 
tection: especially at a time when the dearth of 
capable seamen is a constant source of trouble in 
the merchant service. The principle laid down is 
not entirely due to the Merchant Shipping Act. 
In the old case of Leary v. Lloyd (29 L.J.M.C. 
194) it was decided that the sections coming 
under the head of ‘‘ Discipline” in 17 and 15 Vict. 
c. 104 (being the Merchant Shipping Act of 1864) 
have reference to British ships alone; and that 
Section 257, which is parallel to Section 236 of the 
present Merchant Shipping Act, renders liable to 
a penalty every person who wilfully harbours or 
secretes any seaman or apprentice who has deserted 
from his ship ; and in order to convict an offender 
under this Section, it must be shown that the vessel 
deserted from is a British ship; and inasmuch as 
by Section 19 every British ship must be registered, 
and no ship thereby required to be registered shall, 
unless registered, be recognised as a British ship, 
proof that the ship is registered must also be given, 
either by the production of the original register, 
or by an examined or certified copy of it. 

In Davidson v. Hill, which was heard by Ken- 
nedy and Phillimore, JJ., on June 18, it was 
decided thatthe provisions of Lord Campbell’s 
Act, which, as is well known, give to a widow the 
right to sue those through whose negligence her 
husband has met with his death, apply to the case 
of a foreigner who is killed on board a British ship 
on the high seas by the negligence of the servants 
of the shipowner, a British subject. Mr. Justice 
Kennedy, in delivering the judgment of the Court, 
said : ** It seems to me, in all the circumstances of 
the case, and looking at the subject matter, more 
reasonable to hold that Parliament did intend to 
confer the benefit of this legislation upon foreigners 
as well as upon British subjects; and certainly that 
as against an English wrongdoer foreigners might 
maintain an action under the statutes in question 
. . « If she cannot enforce her claim, we should 
have this anomaly, as it seems to me—if a foreigner 
and an Englishman serving on the same ship were 
both drowned on the high seas by the same colli- 
sion, negligently caused by an English vessel, the 
widow of the one could, and the widow of the other 
could not, obtain from the owners of the ship in 
fault that reparation which our legislation in these 
matters has declared to be just.” 

While therefore the representatives of a foreigner 
who has met with his death on a British ship may 
claim compensation in English Courts, it is by no 
means certain that the relations of a British sub- 
ject who has been killed on board a foreign ship 
will be treated in the same way. At any rate, no 
action of this kind can be brought in the English 
Courts. 

In the case of Seward v. the Owners of the 
Vera Cruz (1884), 10 A. C. 59, the plaintiff was 
a British subject resident in Lancashire. The de- 
fendant was a subject of the King of Spain, and 
resident in Spain. He owned a Spanish vessel 
named the Vera Cruz, upon which the husband of 
the plaintiff met with his death on the high seas. 
The Vera Cruz being subsequently in the port of 
Liverpool, an attempt was made to. obtain damages 
in an action against the ship. ‘I'he House of Lords 
decided that the then Court of Admiralty had no 
jurisdiction to entertain the claim. 

The above-named decision of the Divisional 
Court in Davidson v. Hill has the effect of re- 
versing Adam v. British and Foreign Steamship 
Company (1898, 2 Q.B. 430), where it was de- 
cided that the representative of an alien, whose 
death on the high seas has been caused by 
the negligence of a British subject, cannot main- 
tain an action for damages under the Fatal Acci- 
dents Act, 1846, known as Lord Campbell’s Act, 
when such representative was domiciled and resi- 
dent in a foreign country. Mr. Justice Darling, 








in the course of his judgment in that case, said : 
‘“‘There can be no doubt that had the deceased 
been an English subject this action would have 
lain, notwithstanding that the negligence and death 
both occurred upon the high seas.” 





TECHNICAL EDUCATION. 

For many years past there has been a conflict of 
opinion in this country as to the best way in which 
we can secure a fitting technical training for those 
who are to direct our great industrial enterprises. 
The contempt for scientific knowledge which was 
characteristic of the majority of factory proprietors 
in the past is being gradually modified, partly be- 
cause they have learnt not to expect too much from 
the student fresh from college, and partly, we 
trust, because the latter is less certain than his 
predecessors that a training in applied physics is, 
per se, sufticient to constitute him an expert in the 
management of a workshop. In the one case the em- 
ployer no longer considers a youngster a fool, be- 
cause in certain everyday details of the business his 
youngest apprentice knows more than _ his 
new hand, . whilst the latter is less given than 
his fellow of some years ago to assume that 
a grey-haired foreman is an utter ignoramus 
because he may be unable to comprehend a 
simple algebraical formula. In fact very few 
would now declare technical education to be the 
useless, or, indeed, pernicious luxury that it was 
not uncommonly considered some fifteen or twenty 
years ago; but we have nowadays rather to fight 
against a tendency to overvalue it, at least amongst 
the general public. In certain departments of 
industry it is probably impossible to overrate the 
importance of scientific direction. The chemical 
trade is most assuredly a case in point. In other 
directions, however, such as, for example, the 
design of machine tools, the essential to the 
introduction of important improvements is a 
large experience in the shops and a taste for 
experiment ; whilst even an extensive know- 
ledge of theoretical principles adds little, in 
this case, to the efliciency of the designer. 
Considering in how few cases draughtsmen are 
given facilities for experiment, and how seldom 
they have had a really intimate acquaintance with 
the management of tools, they have, on the whole, 
done remarkably well; though we fancy we are 
correct in stating that practically all the important 
new departures have originated in the shops, and 
not in the drawing-office. Maudslay, Nasmyth, 
Whitworth, and Bodmer were all most capable 
workmen, and the same is true of Spencer, the 
man who produced the first satisfactory automatic 
screw machines. In other fields of industry revo- 
lutions have frequently been the work of outsiders, 
but in the special department of machine-tool manu- 
facture they have assisted but little. 

Chemical engineering and toolmaking stand 
therefore at opposite poles so far as the value of a 
training in theoretical principles is concerned ; but 
between these limits there is a wide field, in which 
the advantages of such a training are manifested 
in a greater or lesser degree ; but opinions differ 
widely as to what its character should be. For 
many years the major portion of the public has 
held the belief that the workmen were the ones 
needing technical instruction, and we have conse- 
quently seen the institution of a system in which 
nearly 14 millions sterling are annually applied to 
the maintenance of a vast array of second grade 
polytechnics and science classes, whilst at the 
same time there has been the greatest difficulty 
in wrenching from the Treasury the highly in- 
adequate annuity with which the National Labo- 
ratory has at length been endowed. It is not 
impossible that as time goes on matters may im- 
prove in this regard. Some 30 years ago America 
was overrun with an enormous number of badly 
equipped and most inadequately staffed univer- 
sities, since the majority of the earlier generation 
of ‘‘pious” founders and benefactors loved to 
spread their munificence over a wide area and 
to estimate the intellectual standard of their 
country rather by the number of its schools and 
colleges than by their importance. In one case a 
fortune of 40,0001. was bequeathed for equal divi- 
sion between the schools of New England, so that, 
if our recollection serves us, each benefited to the 
extent of some 40s. Of late years we find more sen- 
sible views prevail, so that few even of the leading 
European universities can now compare in wealth 
with the better endowed of their compeers across the 





Atlantic. Signs are not wanting that similar views 
are beginning to prevail here. In Wales several of 
the counties have had the good sense to unite in 
the support of a single central institution in place 
of each having its own county college. 

The present waste of funds originates to a large 
degree in political and social considerations. The 
passion for equality has gathered strength of late 
years, whilst the love of liberty has correspond- 
ingly lessened. Many people feel a certain resent- 
ment in a finely-equipped building being reserved 
for the use of a few talented individuals, which 
would disappear were it given over to the teaching 
of a swarm of elementary students. It is probable 
that with time and knowledge this feeling will be 
modified, and, indeed, it is just possible that the 
smattering of elementary science, which is now 
being distributed broadcast, may ultimately prove 
to have been a necessary preparation to the proper 
appreciation by the public of the value of advanced 
work. The curriculum of our schools has hitherto 
dealt with words, rather than with the facts of 
nature, with the result that not one man in ten has 
known anything of the material world around him. 
Even at the present day clever boys are constrained 
by the heads of our public schools to work on the 
classical side, whilst the more stupid are shunted 
to the modern department, and the world is then 
gravely informed that the best results are obtained 
from an education on the traditional lines. Whilst 
the reverend gentlemen at the heads of these 
schools are endeavouring to delay education reform 
by manceuvres of this somewhat discreditable 
character, the polytechnics, though all but useless 
so far as any direct benefit to the industries of the 
country are concerned, are at least doing something 
to spread some knowledge of elementary science, 
which ultimately may lead the population at large 
to gradually recognise the importance of providing 
facilities for more advanced work. 

It may then become possible to persuade our 
Treasury officials that a War Office chemist is not 
wasting the patrimony of the nation should he 
devote quite a large proportion of his time to 
theoretical research in place of devoting the whole 
of it to routine analyses. 





NOTES. 
Ture New Cars or THE Paris METROPOLITAN 
Raltway. 


THE cars now running on the Paris Metropolitan 
Railway do not meet the requirements of the 
service ; among other points of detail the doors are 
found too narrow to allow the rapid entrance and 
exit of the passengers, and the doors of the cars 
now being built will be double the width, and 
formed of two sliding panels. With regard to the 
comfort of the passengers, however, the new cars 
will not contain any improvements on the old type ; 
the number of seats is the same, and a great many 
passengers will still have to travel standing. More- 
over, owing to the alteration in the doors, part of 
the seats at the ends of the vehicle near the entrance 
will be bracket-seats, made to rise up automati- 
cally, and the persons who will occupy them will 
even then often be compelled to stand up to allow 
the entrance and exit of passengers on crowded 
oceasions. One advantage of the new cars is their 
shorter length ; this will allow the forming of trains 
with eight cars. 


Monier CyLiInpers FOR BrivGe FounpatIons. 


Amongst the selected papers published in a 
recent issue of the minutes of Proceedings of the 
Institution of Civil Engineers is one by Mr. E. M. 
de Burgh, M. Inst. C.E., describing the use of 
cylinders of armoured concrete for bridge founda- 
tions, which constitutes, we believe, a new de- 
parture in the development of the Monier system. 
Cast-iron cylinders, Mr. de Burgh states, have been 
very largely used in New South Wales for bridge 
foundations in salt water, but a great advance in 
the price of cast iron led him to consider the possi- 
bility of replacing this material by armoured con- 
crete pipes, which was successfully accomplished 
at a great saving in cost—the Monier cylinders 
costing but 24s. per foot, in place of 3l., the cost 
of cast-iron ones, although the conditions were not 
specially favourable to the former. The cylinders 
used were 4 ft. in diameter outside, and were 
2} in. thick. They were constructed in lengths of 
3 ft. 7 in., and were made up of one layer of steel 
wire netting of 1} mesh and No. 16 gauge wire, 
and two spirals of No. 8 gauge steel wire wound 
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completely round the cylinder ata pitch lin. A 
cast-iron cutting edge was provided. With a view 
to facilitating the connections of the different 
lengths longitudinally, steel bars 1? in. by } in. 
were embedded in the concrete between the spirals, 
sockets being left at each end, so that the bars in 
successive lengths could be coupled up by a small 
fishplate and steel wedges. The cylinders thus 
constructed were sunk through gravel, sand, and 
clay to a depth of 36 ft. below water level. Mr. 
de Burgh states that were it necessary to use an 
air lock there would not be the slightest difficulty 
in attaching it to the cylinders. 


ELECTROLYTIC PRINTING. 


An account of the interesting process of electro- 
lytic printing devised by Mr. Frriese-Greene was 
iven in a lecture by Mr. C. R. Darling to the 
Reval Artillery Institution last year, and is pub- 
lished in the proceedings of that Society. The 
object of the inventor is the supersession of 
printing ink with its accompanying complica- 
tions. The same presses and type can be used as 
heretofore, but instead of inking the type, the 
latter is connected to the negative line of some 
source of electricity. The paper used is impreg- 
nated with suitable chemicals, whilst the pres- 
sure rollers are connected to the positive line. 
A current accordingly traverses the paper as it 
passes through the press, and the chemicals being 
decomposed thereby, a sharp impression of the 
type appears on the surface of the paper. The 
amount of chemicals needed to give a good 
impression is small. Thus in one experiment 
with a silver nitrate paper the current used 
was measured, and on deducting therefrom the 
amount of silver liberated, it appears that an 
eight-page newspaper could be printed with the 
liberation of 0.134 grain of silver. Of course silver 
nitrate, though convenient for experimental work, 
is unsuitable for practical use, since a paper im- 
pregnated with this salt turns black on exposure to 
light. The chemicals originally suggested for use 
in the industrial development of the scheme was a 
mixture of manganese sulphate, and nitrate of 
soda, both of which are very cheap. This yielded 
an impression of a very dark brown, which tends to 
become blacker with age. Other salts, have, how 
ever, been discovered which give perfectly black 
prints, the impression, it is stated, being sharper 
than can be obtained with ink. The rate of prc- 
duction is very great, the experiments going 
to show that some 36,000 impressions per 
hour are quite feasible, and it is possible to print 
on both sides of the paper, which is, of course, 
essential if the process is to compete with the 
older methods. By suitably selecting the impreg- 
nating salts, prints can be obtained ina great variety 
of colours. It has further been suggested that the 
method might be applicable to the typewriter, 
the inking ribbon being done away with, and 
the prepared paper used in conjunction with 
metallic type connected to the negative main of an 
electric lighting circuit. A modification of this 
scheme has been suggested by Mr. Wren, of the 
United States Weather Bureau. In thisa little block 
the size of an ordinary type replaces the type wheel 
or keys. This block is built up of a very great 
number of very fine wires, each insulated from the 
other. These wires are connected in groups to the 
keys, the arrangement of each group being such 
that on putting it in circuit, the letter correspond- 
ing to the key depressed is printed on the paper. 


Tae Wortp’s Rattways. 

The average increase to the length of railways 
throughout the world is about 11,000 miles per 
annum, equal to nearly 23 per cent. of the total 
lines existing, which at the beginning of this cen- 
tury extended to nearly 480,000 miles. Of the 
increase during recent years, 4100 miles per annum 
are added to the European system, 3500 miles per 
annum to the American system, while the addition 
in Asia is at the rate of 2250 miles, in Africa 1100 
miles, and in Australia 160 miles per annum. In 
Asia particularly, and in Africa to a less extent, 
there has been progressive movement; but the 
financial crisis in Australia has affected the develop- 
ment of the railway system considerably during the 
past decade. Of the44,570 miles added to the world’s 
railways during the past four years, 9000 miles have 

en constructed in Asia, Siberia accounting for 
3424 ; while British India added 3020, Japan 1395, 
and China 180 miles. Although this last-men- 
tioned is a small addition relatively speaking, it is 


satisfactory to know that within the four years the 


increase is from 124 to 401 miles. The increase in 
Europe is by no means great, although the total 
is 16,342 miles ; this is equal to 103 per cent. of 
the existing system, or about 2} per cent. per 
annum. Asin Asia, Russia accounts for about a 
third of the additional European mileage—for 5145 
miles; Germany has laid 2547 miles, Austria- 
Hungary 3350 miles, while the English quota is 
only 503 miles. But it must be remembered that 
the proportion of railway mileage to the unit of area 
is greater in England than in any other country, 
excepting only Belgium ; and in the case of Bel- 
gium the addition to mileage is only about 300 miles. 
Another element affecting the question is the capital 
involved. The cost per mile in England is double that 
of any other European country. The increase in 
the American mileage, including both continents, is 
14,100 miles, of which rather more than half has 
been laid in the United States; but the increase 
there is only about 1 per cent. per annum. The 
mileage per unit of area is now considerably in 
excess of that of the whole of Europe, although 
it is only one-third the length per 100 square miles 
in Great Britain. In Africa there has been a very 
satisfactory development during recent years, the 
total mileage added in four years being 4330 miles. 
In other words, the addition has been at the rate of 
over 12 percent. per annum. It is an indication of 
the beneficent nature of British rule in Egypt that 
the additions there have been 65 per cent., or 826 
miles ; while in British South Africa the addition 
is 494 miles ; in the Transvaal, 586 miles ; in the 
Orange Free Colony, 596 miles; and in Algeria 
and Tunis, 590 miles. As we have said, the 
extension of transport facilities in Australia has 
not been great. The four years’ increase is 640 
miles, equal to barely 6 per cent. of the mileage 
existing at the beginning of 1896. 


THe ALUMINIUM CoMBINE. 


It was announced from Germany a few days ago 
that negotiations are proceeding between the Neu- 
hausen Aluminium Company, the big Swiss pro- 
ducer, and the Pittsburg Aluminium Company, 
which is said to dominate the American market, 
with a view to the establishment of a convention 
‘for the improvement of the industry,” which is 
a euphemism for raising prices. The negotiations, 
we are told, promise to be successful, and if they 
should turn out so, no secret is made of the inten- 
tion to put up values immediately. Nothing is 
said about the inclusion of the English com- 
pany, or about the French and the other 
Swiss producers, but no doubt one and all 
will give at least moral support to any efforts 
towards the end designed. The production of 
aluminium being limited, and in the hands of a 
very few individuals, a scheme to regulate prices 
is easy, given active or passive sympathy on the 
part of the components, the more especially as 
the demand is about up to the output. Authorita- 
tive figures for last year are not yet available, but 
the compilations of the Metal Gesellschaft of 
Frankfort show that for 1899 the aggregate was 
5,748,380 kilogrammes, of which the United States 
furnished 2,948,380 kilogrammes, Switzerland 
1,300,000 kilogrammes, France about 1,000,000 
kilogrammes, and England about 500,000 kilo- 
grammes. The Swiss figures include the production 
of the Rheinfelden Works, as well as of the Neuhau- 
sen, butnot that of the Lead-Gestein, which had then 
been but a short time in operation. It would be inte- 
resting to know if anything has been done to secure 
theadhesion ofthe Rheinfeldenand the Lead-Gestein 
as members of the convention. In that case, and 
assuming that the Pittsburg Company really does 
dominate the American market, control is assured, 
irrespective of the rest, who, as we have already 
said, will probably support the movement. If the 
rate of increase of previous years was maintained 
in 1900, the total production must have exceeded 
7,000,000 kilogrammes. Certainly the producers 
have done their best hitherto to keep pace with 
the demand. 
were reported ; in 1897, 3,394,400 kilogrammes ; 
in 1896, 1,659,676 kilogrammes ; in 1890, 175,388 
kilogrammes, and in 1895 13,292 kilogrammes. 
Germany is the largest consumer, drawing most 
of its supplies from Switzerland and smaller 
measure from France. It imported 922,000 kilo- 
grammes in 1899. The American industry has 
made the most striking progress. In 1893 only 
141,336 kilogrammes were produced. By 1896 the 








quantity had increased to 589,676 kilogrammes ; 


In 1898, 4,033,704 kilogrammes | B 


by 1897 to 1,814,400 kilogrammes, and by 1899 to 
2,948,380 kilogrammes. Switzerland has advanced 
with more deliberation from 650,000 kilogrammes 
in 1895 to 800,000 kilogrammes in 1898 and 
1,300,000 kilogrammes in 1899. 








THE MOTOR TRIALS AT LIVERPOOL. 
WE have received the following statement giving the 
judges’ awards in the recent trials of motor vehicles con- 
ducted under the auspices of the Liverpool Self-Propelled 
Traffic Association : 


Tuirp TrRiats or Motor VEHICLES roR Hravy 
Trarric, JUNE 3 TO 7, 1901. 
Jupers’ AWARDS. 
Gold Medals: 


Class A.—Load, 14 tons; maximum tare, 2 tons; 
minimum level platform area, 45 square 
feet; minimum width of driving tyres, 
3 in.; speed, 8 miles per hour. 

Official Number : 
A1 {George F. Milnes and Co., Limited, Motor 
A2 Department, ‘‘Motoria,” 17, Balderton-street, 
Oxford-street, W. 

Class B.—Load, 5 tons ; maximum tare, 3 tons; mini- 
mum level platform area, 75 square feet ; 
minimum width of driving tyres, 5 in.; 
speed, 5 miles per hour, 

Official Number : 

B 1.—The Lancashire Steam Motor Company, Ley- 

land, near Preston. 

Class C.—Minimum load, 5 tons; no tare limib; 
minimum level platform area, 95 square 
feet ; minimum width of driving tyres, 
6 in. ; speed, 5 miles per hour. 

Official Number : 
C 1.—The ——— Steam Wagon Company, 
Limited, Chiswick and Basingstoke. 

Class D.—Minimum load, 4 tons; no tare limit; 
level platform area not specified ; mini- 
mum width of driving tyres, 4in.; speed, 
5 miles per hour, 

Official Number : 
D1 7. Thornycroft Steam Wagon Company, 


imited. 
D2 )T. Coulthard and Co., Limited, Cooper-road, 
Preston. 
Silver Medal : 
The a we — = hig Neon 
pany, Lmited, Cannin orks, Dewsbury- 
D4 road, Leeds, ” "4 
We have confidence in recommending the vehicles to 
which gold medals have been awarded for adoption where 
haulage of goods by mechanical means is contemplated. 
We also draw attention to vehicle No. B 1, the performance 
of which, in respect of load and consumption, was highly 
creditable, whilst the tare was below the present legal limit 
of 3 tons. In class D the vehicles Nos. D land D 2 had 
several points in which they were practically equal, and 
some in which each excelled the other. We therefore 
had no alternative, where each had high merits, but to 
award two gold medals in this class. 
(Signed) Everarp R. Catturop, M. Inst. C.E., 
M. Inst. Mech. E. 
S. B. Corrrett, M. Inst. C.E, M. Inst. 
Mech. E., Engineer and General 
Manager, Liverpool Overhead Railway. 
H. S. Herx-Suaw, LL.D., F.R.S.. M. 
Inst. C.E., M. Inst. Mech. E., Harri- 
son Professor of Engineering, Liver- 
pool University College. 
Bovrerton Repwoop, D. Sec. F.R.S.E, 
F.1.C., F.C.S. 
Henry H. West, M. Inst. C.I., M. Inst. 
N. A., M. Inst. Mech. E. 
The report on the trials will be iesued later in the year. 
E. SHRAPNELL Smitu, Hon. Secretary. 





Tue AmeRicaN Inon Trapg.—Consumption continues 
large, and is expected to continue so well into the winter 
months. There are good orders on hand for steel rails 
and railroad equipment generally. 





Personat.—Mr. F. W. North, F.G.S., mining engi- 
neer, who reported for the Government of Natal upon 
the coalfields of that Colony, has left for the Pyrenees, 
to report upon the coalfield of L’Esara, in the Province 
of Huesca, Spain.—Messrs. Witting Brothers inform us 
that they have converted their electrical department 
into a separate business, under the style of Wittin 
Brothers, Electrical Engineers and Contractors, Limited, 
with offices at 49, Cannon-street, E.C. 





Mersey Dock Estatg.—The annual report of Mr. 
A. G. Lister, engineer to the Mersey Docks and Harbour 
oard, refers to the completion of the new tobacco ware- 
houses at Stanley Dock, the largest of their kind in the 
world, having 14 floors, with an aggregate area of 36 acres, 
and capable of storing 60,000 hogsheads. The amount of 
work carried out under the control of the engineer's 
department has, Mr. Lyster states, exceptionally 
large during the past year. The wages bill has at times 
been nearly 11,5007. per week, and the number of men 
employed has been upwards of 7800 at one time. These 
figures are exclusive of payments to contractors, and do 
not include the men employed by them. The total 





expenditure in the engineer’s department for the year has 
been 1,230,949. - é 
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THE MESSAGERIES MARITIMES. 


Tus great French company worked out a dividend 
for 1900 at the rate of 44 per cent. perannum. This 
was perhaps no great result; but account must, of 
course, be taken of the dearness of coal and the dis- 
organisation of the world’s affairs which has resulted 
from the wars in which the United Kingdom and the 
United States have unfortunately become involved 
during the last three years. We must not forget also 
the troubled condition of the Extreme East through- 
out 1900. The company continues to steadily develop 
its carrying resources. In the course of last year the 
fine steamer Atlantique was added to its fleet. The 
Atlantique is of 6907 tons burthen, while her engines 
work up to 7200 horse-power effective. In the 
course of the past twelve months the Ava, a 
ship of 3361 tons burthen and 2400 horse-power, 
was withdrawn from the company’s service; but 
notwithstanding this withdrawal, the effective bur- 
then of the company’s fleet was increased by the 
addition of the Atlantique to 246,277 tons, and the 
effective force to 207,550 horse-power. ‘he com- 
pany have now only one vessel in course of construction 
at La Ciotat. This ship is intended to be employed 
on the Indo-China commercial line, which requires 
additional carrying resources, As a result of the 
changes made in the course of 1900, the cost of the 62 
steamers which the company had in service at the close 
of the year was carried to 6,647,888/., or 133,401/. 
more than the corresponding cost at the close of 1899. 
The furnishing, equipment, &c., stood at the close of 
last year at 428,900/., or 27,1677. more than the cor- 
responding cost at the close of 1899. The con- 
struction account was, however, reduced last year 
to the extent of 139,405/. Altogether, the expendi- 
ture on capital account made by the company 
upon its fleet and the necessary equipment amounted 
at the close of 1900 to 7,623,442/., reduced by allow- 
ances for depreciation, &c., to 4,024,534/. This latter 
total represents, of course, the net book value of the 
fleet at the close of 1900. The stores account stood 
at the close of last year at 373,735/., as compared with 
340,131/. at the close of 1899, showing an increase of 
33,6047. This increase was largely attributable to the 
dearness of coal, although the council of administration 
has been endeavouring to reduce coal stocks within 
the narrowest possible limits. The expenditure made 
for buildings, tools, apparatus, &c., stood at the close 
of last year at 508,511/., as compared with 509,078. 
at the close of 1899. The share capital of the 
company remains at 2,400,000/. The obligation 
debt had been reduced at the close of last year te 
2,331,960/., as compared with 2,332,340/. at the 
close of 1899. The deduction made from the profits 
of 1900 for depreciation of the fleet was 83,003/. 
These allowances represented 24 ¢ cent. upon the 
proportionate value of the fleet still to be redeemed, 
after allowing for the contribution made for the year 
to the sinking fund, formed for the redemption of the 
obligation debt. The depreciation dotation for 1900 
was smaller than the amount which the pe ge 
usually sets apart under this head, the council of ad- 
ministration considering that, in view of high coal 
prices and other oo epee circumstances, a little 
abatement might fairly be made for the twelve months. 
The allowance for depreciation has generally been 
calculated at 5 per cent. of the initial value of the 
ships and plant remaining to be redeemed. The strict 
application of this rule has the effect of ee for 
the original cost of the fleet in 20 years, but the com- 
pany’s experience shows that the period of effective 
utilisation is really from 25 to 30 years. The total 
allowances which the company has made out of 
revenue from time to time for the depreciation of its 
fleet, premises, and plant, amounted at the close of last 
year to 3,597,9087. The insurance fund was nearly 
maintained at its former level during 1900, showing 
a reduction of only 128/., ascompared with 1899. The 
statutory reserve fund stoud at the close of last year 
at 240,000/., or 10 per cent. of the company’s share 
capital. 

he company has now passed its fiftieth year 
of eudies. baning been organised in July, 1851. 
The original idea was to carry mails and passengers 
from France to Constantinople, and the company 
commenced its operations with thirteen wooden paddle 
steamers, built seit 1836 and 1841, which were 
transferred to it by the French Government, and three 
iron paddle steamers acquired from the Rostand Com- 
pany, which had carried on shipping operations in 
the Mediterranean. The fleet of 1851 accordingly 
comprised 16 vessels of an aggregate burthen of 13,264 
tons, and fitted with engines of 2980 horse-power. 
The total annual distance to be traversed by this 
fleet was 105,216 marine leagues. As we have recently 
shown, the company’s fleet at the close of 1900 com- 
prised 62 vessels of an aggregate burthen of 246,277 
tons, and an aggregate force of 207,550 horse-power. 
The distance traversed annually by the company’s 
ships had also risen last year to 1,014,464 marine 
leagues. Further, the average s of the com- 
pany’s ships, which did not exceed 8 knots per hour 


in 1851, has now been carried upon the chief lines to 
from 14 to 15 knots per-hour. The progress made 
in the development of the company’s undertaking 
in 1900 is shown by the fact that the distance 
traversed by its steamers showed an aggregate 
increase of 56,696 miles, as compared with 1899. 
This increase was due, to some extent, to some sup- 
lementary voyages made in connection with the 
aris Exhibition ; it was also attributable to voyages 
made for the conveyance of troops and war matériel to 
China. These latter voyages represented altogether 
49,552 marine leagues. Responding to an appeal made 
to it by the French Government, the council of ad- 
ministration did not hesitate to follow its traditional 
practice, and to place at the disposal of the State all 
its available resources, at the risk even of having to 
reduce the number of voyages made in other directions. 
The obligatory postal voyages made by the company 
last year represented altogether 536,997 marine 
leagues; while the voyages made without any State sub- 
vention represented 477,467 marine leagues, or 38,706 
marine leagues more than in 1899. A service was com- 
menced a few months since upcn the African coast 
between Zanzibar and Beira, the steamer Mpanjaka 
having been employed ; the results obtained not having 
been satisfactory, the experiment has been discon- 
tinued. As regards the speed realised by the company’s 
steamers, they attained, and even exceeded, last year 
the obligations imposed upon them, upon all the lines 
provided for by conventions with the State. As 
regards the passenger movement last year, it was par- 
ticularly good to and from Brazil and Argentina ; but, 
on the other hand, an epidemic of yellow fever, which 
ee at Senegal, exercised a very depressing in- 
uence in that quarter. The general result of the 
year’s working was an increase of 29,280/. in the 
revenue derived from passengers, as compared with 
1899, while the company’s whole revenue for last 
year increased to the extent of 249,317/. This 
increase was, of course, largely attributable to the 
greater distance run by the company’s steamers ; 
and it was also neutralised by the greater working 
expenses resulting from the dearness of coal, a dear- 
ness aggravated by the higher freight rates charged 
for the transport of coal to the company’s dépots. 
The council of administration did what it could to 
meet the coal difficulty, by reducing its consumption 
of English coal and relying more upon Asiatic coal. 
The quality of the latter was found to be unfortu- 
nately inferior, although its cost was relatively 
moderate; it was used, however, last year to the 
extent of 163,000 tons. American coal was also 
used last year to the extent of 33,000 tons; this 
latter coal was first used in 1898 and 1899. A 
larger quantity was burnt in 1900, and it may be 
used to a greater extent in future. During the 
last four years, the cost of the combustible used 
by the company has increased to the extent of 
no less than 400,000/. These figures are, however, 
of course, explained, to some extent, by the greater 
distance now run by the company’s fleet. The 
increase in the cost of the fuel consumed last year as 
compared with 1899 was 90,1507. Upon the whole, 
the operations of the company last year resulted in 
a profit of 271,401/. After provision had been made 
for the obligation service, a disposable balance of 
192,5067 remained ; in dealing with this balance, the 
council of administration decided to divide it into two 
nearly equal parts,—one to be devoted to the payment of 
a dividend at the rate of 44 per cent. per annum, and 
~ ag to be applied in writing down the cost of 
the fleet. 





SUBMARINE TELEGRAPH ENTERPRISE. 

THE accounts of the Globe Telegraph and Trust 
prey ve A for the financial year ending July, 1901, are 
of a highly satisfactory character, the company being 
enabled to announce a dividend of 5} per cent. upon 
its ordinary shares. The company was formed nearly 
30 years since for the purpose of investing in the 
stocks and shares of various telegraph undertakings, 
1,800,420/, being raised by 6 per cent. preference 
shares, and 1,802,270/. by ordinary shares. Thanks 
to the company having been enabled at the time of 
its formation to purchase submarine securities at very 
low prices, it has realised a good return upon its 
capital, while the securities which it holds have, upon 
the whole, considerably appreciated in value. Of the 
telegraph companies in os 25 ‘‘TheGlobe” is interested, 
the Anglo-American Telegraph Company, Limited, has 
long been exposed to severe competition ; and now 
the Eastern Telegraph Company, and the Eastern 
Extension Australasia and China Telegraph Company 
are also threatened with a competitor in the Pacific 
cable. To meet this competition, the Eastern and 
Eastern Extension Companies have wisely made great 
reductions of rates, so that they will be in a position 
to deal effectively with the opposition with which 
they will have to contend. ‘The Globe” has con- 
fined its investments principally to British under- 
takings ; but it holds at the same time shares in five 





American telegraph enterprises, viz.: The American 





Telegraph and Cable Company, the Central and South 
American Telegraph Company, the Commercial Cable 
Company, the Commercial Union Telegraph Company, 
and the famous Western Union Telegraph Company. 
The investments made in these five undertakings are 
of the following amounts: American Telegraph and 
Cable Company, 110,500/. ; Central and South Ame- 
rican Telegraph Company, 90,874/.; Commercial 
Cable Company, 12,213/.; Commercial Union Tele- 
graph Company, 7194/.; and Western Union Tele- 
graph Company, 97,354/. The heaviest investments 
made by ‘“‘The Globe” in British telegraph under- 
takings are: Anglo-American Telegraph Company, 
Limited, 277,987/. ; Direct United States Cable Com- 
pany, Limited, 113,233/.; Eastern Telegraph Com- 
pany, Limited, 990,662/. ; Eastern Extension Austral- 
asia and China Telegraph Company, Limited, 716,387. ; 
Indo-European Telegraph Company, Limited, 104,8771.; 
and Western Telegraph Company, Limited, 443,267/. 
The company is also interested in the Submarine 
Cables Trust (a concern of practically the same 
character as itself) to the extent of 89,550/., while it 
has placed 131,663/. in the Telegraph Construction and 
Maintenance Company, Limited. 

The Eastern Telegraph Company, Limited, had an 
unusually =_—e half year’s business during the six 
months ending March, 1901, the revenue for that 
period amounting to the large amount of 624,340/. 
The company eres to its sound and prudent 
policy of making the’ largest possible additions to 
its reserve funds, The addition to the maintenance 
ships reserve for the past half year was 10,000/., while 
the general reserve was also augmented to the extent 
of 205,0007. Although larger dividends might be paid 
upon the company’s ordinary stock, the stockholders 
have no reason to complain of their position, as 
they received an actual distribution of 7 per cent. 
for 1900-1. The directors have had two objects 
in view in forming heavy reserves—first, the securing 
general stability to the undertaking; and, secondly, 
the providing reserves out of which new works can be 
undertaken without any increase of capital. Alto- 
oan, the company held reserves at the close of 

arch, 1901, to the aggregate amount of 1,165,905/. 
—viz., general reserve, 721,152/.; maintenance ships’ 
fund, 169,044/.; marine insurance fund, 114,885/.; 
fire insurance and guarantee funds, 88,474/.; land and 
buildings depreciation fund, 44,251/.; removal of head 
offices fund, 20,911/.; and insurance of goods in 
transit fund, 7188/. It is difficult to see how the 
ingenuity of the Board could be exerted in developing 
any further reserves. The general reserve was, how- 
ever, somewhat reduced in the half-year under review, 
having been brought down from 1,042,488/. at the close 
of September, 1900, to 853,702/. at the close of March, 
1901. The reduction occurred in the face of a direct 
allocation of 205,000/. from revenue for the purpose of 
maintaining the fund, while 11,5587. was received for 
interest and dividends on investments during the 
half-year, a profit of 8878/. being also realised from the 
eale of certain reserve fund investments. In view of 
these additions, the general reserve would, of course, 
have shown a large increase had it not been charged 
with 402,459/. for the cost of new cables, &c. To deal 
as effectively as possible with the threatened competi- 
tion of the Pacific cable, the company has been dupli- 
cating and triplicating certain sections of its route 
between Great Britain and Australasia. The last 
section dealt with has been that between Durban and 
the Mauritius, and this new section is likely to be of 
considerable value, as the Eastern Extension, Austral- 
asian, and China Telegraph Company -will have 
brought into working in October a cable between the 
Mauritius and Western Australia, The Eastern Com- 
pany had five repairing ships at work in the six 
months ending with March, 1901, viz., the Chiltern, 
the Electra, the Mirror, the Amber, and the John 
Pender. The expenses of these vessels, including 
25,4041. for cable used, and sundry charges at stations, 
amounted to 84,352/. for the half-year, reduced to 
46,0567. by charges made to other companies for scr- 
—— rendered in connection with the repair of their 
cables, 





Tar Last Fiscat Yrar oF THE Epison ComPany.— 
The Edison Electric Company, one of the most important 
electric companies of Paris, Live just published their re- 
port for 1900. The results shown are most satisfactory, 
and are attributable partly to the Exhibition, which 
caused a marked increase in the consumption of current. 
Unfortunately, this company, like all the other electric 
sectors of Paris, have but a short concession, which ter- 
minates in 1907, and a large margin of the profits have 
to be written off for redeeming the plant. On Marc 
31, 1900, the company were supplying current for 
207,182 lamps of 10 candle-power each, owned by 3092 
subscribers; while on March 31, 1901, the figures were 
respectively 253,989 lamps and 3488 subscribers. The 
electric energy sold in 1899 aggregated 1533 horse-power 
and 1709 horse-power in 1900. In December, 1900, the 
works had an efficiency of 5100 kilowatts; since then two 
new sets of 1000 kilowatts have been ordered. The gross 
receipts reached 4,861,000 francs (194,000/.) in 1899, and 
5,629,000 francs (225,000/.) in 1900. 
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THE NIPPON YUSEN KAISHA. 


Ar the last general meeting of the Nippon Yusen 
Kaisha—the National Steamship Company of Japan— 
the report presented to the shareholders was of a very 
favourable nature, and showed that the Japanese mer- 
cantile marine is making rapid progress. Before 
entering on the business proper of the meeting, Mr. 
Kondo, the president, gave some interesting parti- 
ticulars of a tour of inspection which he had made in 
Europe and America, chiefly with the view of making 
himself more thoroughly acquainted with shipping 
matters. He explained that his objects were to show 
whether the foreign service inaugurated by the com- 
pany could be successfully accomplished at present 
or not ; secondly, to ascertain the position held by the 
company in relation to similar corporations elsewhere 
throughout the world ; thirdly, to determine the pre- 
sent and future prospects of vessels engaged in the 
maritime enterprises of the world, and, finally, to ex- 
press his views as to the manner in which the com- 
pany ought to conduct its business in future. We 
have no doubt that a digest of his observations will 
interest those of our readers who are engaged in ship- 
ping business,.as it will indicate the Japanese way of 
looking at such matters. 

With regard to the first point, Mr. Kondo reviewed 
the history of the foreign service of the company and 
explained its development and progress. It commenced 
with the Bombay line shortly before the war with 
China. That war afforded a unique opportunity 
of accomplishing the object for which the com- 
pany had laboured during many years, and a pro- 
posal submitted at a general meeting of the share- 
holders about that time for the opening of three great 
routes of navigation met with their unanimous ap- 
proval. Despite the serious difficulties experienced 
by the company, the new enterprises made steady 
progress. It was, indeed, not an exaggeration to 
assert that the four lines— European, American, 
Australian, and Bombay—have made greater de- 
velopment than was anticipated by the original 
scheme. Not only has the number of vessels on 
these lines been increased, but also ships of larger 
dimensioas are now used. On the American line 
threa ships were increased to {six, and likewise 
in the case of the European line a fortnightly voyage 
is now undertaken. It is worth while, Mr. Kondo 
said, to remark that since the inauguration of the 
foreign services the results have been so satisfactory 
that every line has virtually consolidated its credit. 

As to the European line, the freight of raw silk was 
diminished by 30 per cent. during the year under 
review. Indeed, the company did everything in its 
power to restrain the enhancement of freight and to 
decrease rates, with the object of encouraging exports 
from Japan. The Government used the ships of the 
company for the import of naval and military 
stores; and the transport of the large number of 
officers and men appointed to bring home war- 
ships from abroad by the same means, and in 
other ways the company has received ample protec- 
tion and assistance from the Government. At the 
same time Mr. Kondo believes that it is certain that 
if the difference in freight paid by the Government and 
the public to the various foreign steamship corpora- 
tions, and to the Nippon Yusen Kaisha since the in- 
auguration of its foreign service be calculated, the 
amount will come to really striking figures. This is 
particularly true of the Bombay line. When the 
foreign service was opened by the company the rates 
of freight for raw cotton stood at 17 rupees per ton, 
and these were not only reduced to 12 rupees, but 
other companies engaged in similar business agreed to 
adoptthem. Indeed, the progress which the spinning 
industry in Japan has made during the past few years 
owes much to the benevolent efforts thus made by the 
company. No doubt the plans of the company were 
favoured by the unique opportunity for their execu- 
tion; but Mr. Kondo did not hesitate to assert that 
it had succeeded in attaining the objects which it 
originally desired to accomplish. Moreover, he believes 
that, from the point of view of national policy, the 
protection and encouragement given by the Govern- 
mant has been amply justified. 

With regard to the position which the company holds 
among foreign corporations conducting similar business, 
in point of capital it holds the fifth rank, and in ton- 
nage the seventh, as compared with the two steam- 
ship companies of Germany—the Hamburg-American 
and North German Lloyd—and four others, viz., the 
M. M. Company of France, the British India, the 
P. and O., and the Union-Castle of England. In the 
matter of fortnightly service between Japan and 
Europe the Me oe is in no way inferior to the P. 
and O., the Ham urg-American, and the North 
German Lloyd. In its American service it is on an 
equal footing with the Pacific Mail Steamship Com- 
pany and the Occidental and Oriental Steamship Com- 
pany, while in respect to the Australian line it is even 
superior, and certainly by no means inferior to any of 
the corporations pursuing the same business. In short, 
the company has now secured a proper footing and a 


proper degree of influence among large marine corpo- 
rations of various nationalities. 

Mr. Kondo entered into an examination of the 
present and future prospects of vessels employed in 
the maritime enterprises of the world. Our space will 
not allow us to follow him in his facts, figures, and 
speculations ; but these show most clearly an intimate 
knowledge of existing conditions, and also a very 
clear appreciation of the possibilities of the future. 
He believes that it is certain that the marine enter- 
prises of the world are destined to engage in great 
competition in the future. Each nation will, with a 
desire to outrace others, endeavour to construct ships of 
larger dimensions and of greater speed, with more per- 
fect equipment, and with every convenience that may 
be conceived of. This sort of competition is certain to be 
accompanied by an increase of the capital employed, 
an extension of maritime services, pe an augmenta- 
tion of the gross fleet. Recognising these facts, and 
the skipping developments which are certain to take 
pers in connection with the Siberian Railway, Mr. 

ondo clearly perceives that some serious changes 
will take place in future in regard to means of trans- 
port and communication between Europe and America. 
Japan has, to a certain extent, attained maritime 
ascendency in the adjoining seas of the Orient, yet 
there is cause for apprehension that her present 
position may, some day, be encroached upon by other 
nations. The tendencies of the times and the forces 
at work are clearly recognised by the directors of the 
Nippon Yusen Kaisha, and they are evidently deter- 
mined to spare no effort not only to maintain their 
present position, but also to extend their work and 
influence. 

poring the half-year under review the gross re- 
ceipts of the company amounted to 11,490,127 yen, 
and the expenditure to 7,637,772 yen, showing a 
balance of 3,852,354 yen in favour of the former. Of 
this amount, 1,034,565 yen was set apart for various 
reserves, in conformity with the regulations, and 
various sums for depreciation of buildings, leaving 
a net profit of 2,804,530 yen. Out of this total, 
140,226 yen were set apart for the reserve prescribed 
by the Commercial Code, 500,000 yen for the equali- 
sation of dividends, 733,729 yen as a ship’s fund, 
78,526 yen as special allowances for directors and 
auditors, 1,100,000 yen as dividends to shareholders 
(at the rate of 2.50 yen per share, which gives 
10 per cent, per annum on the 50-yen shares), 
and 631,969 yen to be carried over to next account. 
These figures not only show that the business is being 
carried on with good profits, but also that the directors 
by building up their reserve and depreciation funds 
are putting it on a thoroughly sound basis. In order 
to make it still more secure, arrangements are being 
made to adjust the valuation of the ships and make 
good their maintenance, and thus permanently consoli- 
date the foundation of the company’s assets. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 7, 

THE most important development outside of worse 
complications in the steel strike was the heavy pur- 
chases of Bessemer and basic pig—75,000 tons—by the 
United States Steel Corporation, which took all pro- 
ducers had. The other kinds of pig iron are quiet for 
the present, and large consumers refuse to say what 
course they will probably take in covering or not 
covering future requirements. The remarkable expan- 
sion of capacity has not as yet made any impression on 

rices in the iron and steel markets of the United 

tates; but the careful observer cannot fail to note that 
there has been a trifle more anxiety during the past 
few days among large interests to hear from buyers 
and to enter into arrangements for future delivery. 
This is worth something to buyers, and they will not 
be slow to take advantage of the anxiety. The refusal 
of Mr. Morgan to modify terms of strike settlement 
brings the matter to an issue, viz., will there be a 
general strike? That is thealternative offered by the 
Amalgamated Association. The market cannot stand 
a strike. There would have been no strike had the 
old heads remained, as they know their workmen. 
The new ones do not. 

The next few days will develop the policy of a large 
number of iron and steel consumers who have very 
moderate supplies on hand, and who have not contem- 
plated the prospects of a suspension of production. 
Both iron and steel bars are in very active request at 
prices ranging from 14 dols. to 1.60 dols. Light hoops 
are all bought up, mill stocks of sheets are all absorbed, 
and jobbers’ stocks cannot last long. The manufac- 
turers of cast pipe are out of the fracas, but their mills 
are loaded down with orders. Steel bars are higher, and 
sheet bars are scarce. Large orders for structural 
material, Some 30,000 tons were placed this week, 
and inquiries for plates are now before the manufac- 
turers, but concessions are demanded. Putting the 
matter in a nutshell, the steel industry is stronger 
than it ever has been, and every branch is pane 2° 
A good deal of apprehension is expressed over the 





outcome of the present unfortunate disagreement. 


+! not lost. If Mr. Gill denies this, will 
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‘** AMMONIA COMPRESSORS.” 
To THe Eprror or ENGINEERING, 

Str,—Is there anything to be gained by compounding 
ammonia compressors? We have our compound, triple, 
and quadruple expansion steam engines; then why not 
compound, triple, or quadruple ammonia compressors? 
I should think there is a gain to bo got somewhere. I 
own the most complete lists from America and the 
Continent, &c., and have never come across any com- 
pressors as above mentioned by any maker. 

ORACE E. CovuLson, 
Lecturer on Machine Construction : 
The Birkbeck Institution. 
The Goldsmiths’ Institute. 
Forest Hill House School. 
238, Wandsworth Bridge-road, Fulham, S.W. 





THE ANNEALING OF IRON. 
To THE Eprror or ENGINEERING. 

Srr,—By the special rules established under the Coal 
Mines Regulation Act, amongst other duties, the engi- 
neer is required ‘‘at least once in every three months to 
anneal the working cage chains.” I have recently had 
occasion to look into this question, the reasons for doing 
it, and the sup benefits derived from it. 

Some tell me that it enables them to see the state of 
the iron and to detect any flaws; others, that after these 
chains have been subject for a length of time to the 
shocks repeated hundreds of times per day, in the lift 
away from the bottom of the pit, that the iron becomes 
fatigued, and that in such a state it is crystalline, and, as 
it were, rotten, but that the process of annealing removes 
and remedies that condition. . 

Under this uncertain state of the case I have referred 
to a good many authorities, few of whom deal with the 
question, but from all I can find it certainly appears to 
reduce the original strength ; thus, in D. K. Clark’s 
‘* Manual of Rules and Tables,” page 623, ‘‘ the ultimate 
tensile strength of rolled bar iron varies from 224 to 30 
tons, this strength is reduced more than 1 ton by anneal- 
ing.” The tables of tests he gives show this; but it would 
be — interesting to know whether this reduction of 
strength continues to occur each time such chains are pub 
through the process; and also whether the crystalline 
condition is remedied. It seems to me altogether unlikely 
that a fibrous state is restored. : an 

In confirmation of this, I have found that (sinve writing 
the above) Professor Kennedy, in an address he gave 
some years ago to the London Association of Foremen 
Engineers and Draughtsmen, said: ‘‘I do not believe in 
the popular theory that continuous work in the material 
brings about a crystallised condition. I believe that 
nothing whatever happens to it, and that crystallisation 
is cau by sudden fracture. For instance, a plate 
having holes punched across its section when pulled in the 
testing machine yields first in one of the outer connecting 
pieces slowly, and gives a beautiful silky fibrous a i 
ance; the remainder of the connections give way suddenly 
from overload, and a fp oranenace fracture is the result.” 

Iam quoting from ENGINzERING of March 8, 1889; it 
would be both useful and interesting to know whether 
later experience confirms this view of the question. 


Yours faithfully, 
Durham, August 10, 1901. A. L. STEAVENSON. 





HIGH-PRESSURE v. LOW-PRESSURE 
STEAM IN THE SUGAR REFINERY. 
To THe Eprror oF ENGINEERING. 

Sir,—The letter on this subject from Mr. Francis 
N. G. Gill in your issue of June 14 deserves notice. Mr. 
Gill is well known in the sugar trade of Southern India, 
has read a paper before the Society of Arts, and has in 
other ways placed himself before the public as one who 
speaks with authority on sugar. It is well, therefore, 
that his conclusions should be examined. He prefers a 
low pressure of steam in the boilers of a sugar-house on 
account of losses when using high-pressure steam, which 
he examines in detail under four heads. 

**1, Loss in Greater Flue Gas Temperatures.” Mr. 
Gill takes the difference of boiler temperatures at 115 lb. 
absolute and 35 1b. absolute, or 78,65 deg. Fahr., then 
allows 200 deg. Fahr. above boiler temperature as the 
flue gas temperature, and debits high-pressed steam with 
the whole difference. This a ignores the action 
of the economisers, which should be more efficient at the 
higher temperature. 

**2, Loss in Greater Radiation.” In his calculation 
under this head Mr. Gill, for 115-lb. steam, makes 337.87 
minus 100 equal 327.87, instead of 237.87, and continues 
the error all through. Corrected, his result would be a 
loss of 566 heat units inst 1075, as stated. As the 
35-lb. steam, by Mr. Gill, loses 626 units, 115-Ib. steam 
really gains 62 units instead oi losing 450, as calculated. 
This reverses the whole argument. . 

We have here an expert conclusion based on a mistake 
in simple subtraction. 

‘3, Loss through Excessive Expansion and Consequenb 
Excessive Condensation of the Steam.” Mr. Gill makes it 
that 115-lb. steam loses 2.26 per cent. more than 35-lb. 
steam under these heads, in being expanded to the pan 
worms at 25 lb. and 20 lb, respectively. . 

In the sugar-house this expansion takes place in two 
ways—through a reducing valve without work, and through 
engine cylinders doing work. ‘The latter is, of course, 
the principal method. F 

If the high-pressed steam is expanded through a 
reducing valve, the wire-drawing superhests the resulting 
low-pressed steam, so that heat units are, theoretically, 
he be good enough 
to show where the missing heat goes to 

If the steam is expanded in an engine cylinder, the 
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heat goes in work and more advantageously than in the 


case of low-pressed steam, owing precisely to the greater | ordered and indexes inspected at head post offices in 


expansion used. If it does not, we had better go back to 
the original Watt engine, at about atmospheric —- 
The fact is that Mr. Gill has misled himsel 


only differences of latent heat. If he would use total | cost of the map itself, be in future 3d. ins 


heat, as he ought to do, he would find his little sums work 


out the other way. The total heat is all there in the | charged 
high-pressed steam, and represents available heat units | sheet ordered at the same time. On orders for Ordnance 


for expansion purposes just as much as the latent heat. 
‘*4, Loss in Greater Temperature of the Condensed 

Steam from the Pan Worms.” If the steam traps are in 

proper order, the steam is fully used in the worms, and 


the ultimate temperature of the condensed water i8| goscribes a case in which sand-boxes used, in place of 


regulated by the temperature of the contents of the = 
and not by the initial temperature of the steam. The 
lower part of the worm and tail-pipe will cool the water 
to a temperature somewhat above that of the liquor in 
the pan, the margin being determined by the area and 
thickness of the copper through which the heat is 
transmitted. 

Mr. Gill apparently calculates that the 10-lb. gauge 
steam discharges, as water, ata temperature of 240 deg., 
and the 5-lb. steam at a temperature of 228 deg. as he 
again reckons only latent heat units as available. The 
temperature can evidently not be over 212 deg., or the 
traps would discharge steam and not water. Practically 
the water is 212 deg., and Mr. Gill should have taken 
total heat, less 212 deg. 

His calculation would then have been : 


10-Lb. Steam. 5-Lb. Steam. 
. 1156.2 





Total B.T.U. 1151.5 
Less ... e 212.0 212.0 
Nett B.T.U. available in 

pan on , kd 943.2 939.5 


or a difference in favour of 10-lb. steam of 3.7 units, 
instead of Mr. Gill’s 8.54 the other way. 

In regard to the penultimate paragragh of the letter, 
the increased leakage from joints and packing is no 
argument against the higher pressures. Losses of the 
kind can be avoided, in India as elsewhere, by proper 
care. Rust joints and similar makeshifts will not stand 
100-lb. pressure, but proper workmanship and good 
packing will do so. Two cotton mills in Madras, with 
which I have been connected for years, are using 180-lb. 
steam ; and what is successfully done there can be done 
in any sugar-house in India, and, I suppose, in the 
colonies. 

Mr. Gill’s conclusion against higher steam is nob 
warranted either by theory or practical experience, and 
when it is considered that its adoption means at least 
doubling the size of boilers, engines, pans, and steam 
pipes for a given out-turn, at, of course, a greatly in- 
creased capital cost, your readers need have no hesitation 
in rejecting it. 

Yours faithfully, 
J. W. CHAMBERS, 

Bangalore, India, July 3, 1901. 


EXPLOSIVES FOR FROJECTILES. 
To THe Eprtor or ENGINEERING, 

Sm,—Sir Hiram Maxim makes a statement in last 
week’s ENGINEERING, that he has tried ‘‘to use common 
terms,” every class of guncotton, cordite, and lyddite, 
and has proved that 5 per cent. of vaseline is sufficient to 
resist shock or damage to the loaded projectile when 
fired. What needs he more? 

For common and shrapnel shell the present primers 
seem to be sufficient: Why not develop the explosive 
power of these shells. 

With armour-piercing projectiles the difficulty begins, 
not with Hotchkiss, nor the 4.7-in. quick-firer, but with 
shells of larger calibre. 

Let us hope that Sir H. Maxim having proved such, 
is on the point of giving to the world of arms and explo- 
sives an essential primer for resisting shock. 

A ProJecTILe GAUGER. 











MISCELLANEA. 

THE traffic receipts for the week ending August 4 or 
thirty-three of the principal lines of the United King- 
dom amounted to 2,370,435/., which was earned on 20,153} 
miles. For the corresponding week in 1900, the receipts 
of the same lines amounted to 2,302,255/., with 19,8854 
miles open. There was thusan increase of 68,180/. in the 
receipts, and an increase of 267 in the mileage. 


The Central London Railway carried 20,385,739 pas- 
sengers during the first half of this year. The earnings 
have averaged 950/. per mile per week. The working 
expenses were 54 per cent. of the gross receipts. The 
lifts have been responsible for about 4 per cent. of these 
working —— With a view to reducing vibration a 
_ type of electric locomotive is now being tried on the 

ine. 

The Trade and Navigation Returns for July show im- 
ports amounting to 43,028, 822/., an increase of 2,764,655/., 
or 6.8 per cent. on the corresponding month of 1900, 
the exports amounting to 24,385,771/, a decrease of 
164,786., or 0.6 per cent. The value of the iron and 
steel exports was 2,233,721/., against 2,558, 116/., a decrease 
of 12.6 per cent. ; and of the coal and coke exports 
2,830,490/., against 3,345,490/., a decrease of 15.3 per cent. 
For seven months ended July 31, imports amounted to 
305,506,327/., an increase of 9,607,224/., or 3.2 per cent. ; 
exports to 163,182,169/., a decrease of 5,745,152/., or 3.4 
per cent.; and re-exports to 39,608,709/., an increase of 
1,405, 374/., or 3.6 per cent. 


The arr ents made for the sale of Ordnance Survey 


by using | through a head post office will, in addition to the actual 


Britain have recently been revised. Those maps may be 


towns where there are no specially accredited agents for 
theirsale. The charge for a single map or sheet ordered 


bead of 4d., as 
has hitherto been the case, and an additional 4d. will be 
in respect of each additional map or separate 


Survey maps of the value of 103. and upwards, no charge 
to the public will be made beyond the price of the maps 
themselves. 


In a recent paper, Edwin Thacher, M. Am. Soc. C.E., 


wed to support the centreing of a bridge proved to be 
unreliable. The centreing settled much more than was 
expected, and this was traced to the sand-boxes, the plugs 
in which had sunk in some cases fully 1} in., although 
they fitted as tightly as practicable. To further test the 
matter, a sand-box was packed caref _. the plug inserted, 
and two men set to work with sl 

plug was driven down 3 in., and the foreman reported 
that it could have been sent to the bottom of the box had 
he kept the men long enough at work. Mr. Thacher 
accordingly a yen that whilst very convenient for 
levelling up and lowering centreing, there should, when 
soewawe are used, also be a good wedge on each side of 
them. 

Following the report of the Joint Committee on London 
Underground Railways, the House of Lords has passed a 
resolution t0 the effect that the promoters of the eleven 
Bills mentioned in that report have leave to suspen 
further proceedings thereon in order to proceed with the 
Bills, if they should think fit, in the next Session of 
Parliament, provided that notice of their intention to do 
so be given within a certain time. It has now been 
officially intimated that notice had been given in the 
Private Bill Office of the House of Lords of intention to 
proceed with the eleven Bills in question. These mea- 
sures are as follows: Brompton and Piccadilly-circus 
Railway, Central London Railway, Charing-cross, Euston, 
and Hampstead Railway, (No. 1 and No. 2), Charing- 
cross, Hammersmith, and District Electric Railway, City 
and North-East Suburban Electric Railway, Islington 
and Euston Railway, King’s-road Railway, North-East 
London ae Piccadilly and City Railway, and 
West and South London Junction Railway. 


An important series of tests have been made by a com. 
mittee of the Master Car Builders’ Association on the 
brake-shoes used by the different American railroad com- 
panies. The peng to be solved is to provide a brake- 
shoe which will wear well and at the same time be effec- 
tive. Chilled shoes will, they find, last a very long time, 
but excessive pressures are needed to secure reasonable 
braking power. Soft cast-iron shoes, on the other hand, 
act capitally as brakes, but wear out in the course of a 
few thousand car-miles, and during this short life require 
frequent adjustments, which cause delays and are other- 
wise objectionable. The committee recommend that 
blocks used on chilled wheels should show a coefficient of 
friction of 22 per cent. at speeds of 40 miles per hour, and 
under a Fer en of 2808 lb.; with a pressure of 4152 Ib. 
the coefficients should be 20 per cent., and with a pressure 
of 6850 lb., 16 per cent. With steel tyre wheels the shoes 
should show a frictional coefficient of 16 per cent. ab 65 
miles per hour, and under a braking pressure of 2808 Ib.; 
with 4152 lb. pressure the coefficient should be 14 per 
cent., and with 6850 lb. 12 per cent. 


A Foreign Office report, by Mr. Consul-General 
Schwabach, on German trade, has the following: ‘No 
branch of industry during the last decade has shown 
such marvellous development as electricity. The German 
electrical plants have considerably enla their works, 
and one may reckon that a capital of about 700,000,000 
marks (35,000,000/.) is interested in this industry. The 
increased export trade consists largely of the export of 
electrical appliances. Exact statistical details are 
wanting as.to the number of these appliances, but 
the Bundesrath has decided upon a more thorough 
and special classification of these articles in the list 
of statistics. But an enormous field of work is opening 
before the electric technical trade in the construc- 
tion of railways. At present, it is true, there is onl 
a modest experimental railway at Wannsee, which 
connects Berlin with that suburb. Up to this time 
it is onl ve 8 far as Zehlendorf, a place in 
the neigh hood, but the rates are at present favour- 
able. Two large firms—the Allgemeine Electricitiits 
Gesellschaft and Messrs, Siemens and Halske—have 
taken the affair into their own hands, and, with certain 
financial and technical help, have called into existence a 
German ‘ Studien Gesellschaft’ for electric quick railways. 
Soon after the formation of this society, the Prussian 
Minister for War placed at their dis’ 1 the Military 
Railway, Berlin-Zossen, a distance of 32 kilometres (20 
miles). Quick trains driven by steam at present average 
a speed of 60 to 70 kilometres per hour, and occasionally 
of 80 to 90 kilometres ; the company, however, hope to 
achieve a speed of 200 to 250 kilometres per hour. The 
plan is not unattended with difficulty. The construction 
of the lines must fall principally on private capitalists, 
for the State, as recap of the steam railways, will not 
be very likely to foster a scheme which will compete with 
the existing lines, 


At the general meeting of the London and North- 
Western Railway Company held last Tuesday, Lord 
Stalbridge referred to the suggestion frequently made 
that English railway companies should endeavour to keep 
down their costs by running heavier and less frequent 

as is the practice in the United States. ‘Lord 


»” 


ge hammers. The |}, 


country was so different from what ib was in the States, 
that it was impossible to imitate American methods in 
this regard. In France, he remarked, a certain amount 
of time was | 'y allowed to all the railways for the 
delivery of . He had ascertained accurately what 
those times were, and on the same basis the London and 
North-Western Company would be allowed for carrying 
ne to Birmingham four days, to Manchester five 
ays, to Preston five days, to Carlisle six days, to 
Glasgow eight days, and to Dublin six days. English 
merchants, he maintained, would not stand such 
delays, but in other ways he claimed that the company 
had done a great deal in the matter of increasing 
train loads, and had with this object in view recently 
erected a large ipping warehouse at Crewe. 
Transshipments, he explained, were small parcels of 
goods. A package had to be loaded to some large 
station pret Far yer of a similar nature were sent for 
what was ed transshipment in the hope that there 
would be enough to make up a through | but this did 
not always happen, and there was delay. This double 
andling was a source of great expense to the mg : 
and the more a package was handled the more likely 
it was to get damaged. To improve the general work- 
ing of these pee, which were very numerous, 
they had built at Crewe a large transshipment shed, 
where they expected to deal with the bulk of these 
consignments from all parts of the line, and by 
concentrating the work at a central place like Crewe 
insure prompter deliveries to the public and better 
loading for their trains. To show the magnitude 
of the traffic he might state that they were only at pre- 


d|sent dealing with the transships hitherto dealt with at 


Manchester. The relief to the Manchester stations had 
been very great, and he hoped that even better results 
would be achieved when Birmingham, Preston, and their 
other transship stations were relieved and the work trans- 
ferred to Crewe. ‘ 


The fact that a number of Russian engineering works, 
more especially in St. Petersburg and its neighbourhood, 
still show a preference for foreign pig iron, although 
Russian can be had at 10.20 kopek per pood less, is 
causing some surprise and disappointment in certain 
uarters. One of the reasons is, no doubt, old habit. 
he engineers are accustomed to the imported iron, and 
prefer to work in the old groove; but in addition to this 
the foreign irons are properly classified according to 
quality and percentage of — whilst Russian 
pig iron must always be sampled and analysed, Under 
these circumstances works that do not produce their own 
pig iron, and which wish to use Russian pig iron, must 
confine their purchases to one distinct firm, provided it 
always supplies the same quality, or they run the risk 
of getting iron that does not suit their requirements. 
This unsatisfactory state of affairs has recently been dis- 
cussed at a meeting of Russian ironmasters, and is 
altogether receiving a fair amount of attention. It has 
been stated in this connection that, with the extension of 
the railway facilities in the Ural, both so far as the iron 
works and the mines are concerned, the former have 
been enabled to improve their supply of ore, whereby the 
‘‘peculiarities” of several brands of pig iron more and 
more a, a@ more equal quality becoming more 

meral, n addition, a large number of new blast- 
urnaces have of late years been erected both in the Ural 
and elsewhere, which send their produce to the same 
markets, whereby it becomes impossible for the buyer to 
individualise the qualities of all these goods. Under these 
circumstances it seems really to have become a neces- 
sity to fix a certain number of types, to which the 
different makers of pig iron can conform; so that the 
buyers no longer need learn from bitter experience that 
what they have bought does not suit their pu This 
classification ought to be as simple as possible; the fol- 
lowing has been proposed: 1. Silicon over 1.5 per cent.. 
phosphorous nob over 1 per cent. 1*. Silicon over 1.25 per 
cent., phosphorous not over 1 per cent. 2. Silicon not over 
1.25 per cent., phosphorous not over 0.25 percent. 2*. Sili- 
con not over 1.25 per cent., gee between 0.25 
and 0.50 per cent. 2**, Silicon not over J.25 per 
cent., phosphorous between 0,50 and 0.75 per cent. 
3. Silicon not over 1.5 per cent.; phosphorous 0.75 to 
1.25 per cent. Although the percentage of manganese 
is of importance, it would complicate matters too much 
if this were to be included in the above classification. 
Besides, it is only for foundry that a greater 

ercentage of manganese is objectionable ; but with a 

igher percentage the pig would nob be grey, and conse- 
quently not come under the classes suitable for foun- 
dries. The percentage of sulphur will remain without 
i as long “P the — pig iron is — — 
with charcoal, except for special purposes. is propos: 
classification has now been submitted to the ce iron 
works, and the question will be dealt with at the next 
meeting ; but the plan is sure to meet with a fair amount 
of opposition. 








Tue Frencu Tetepuonge Company.—The Société In- 
dustrielle des Telephones were compelled, some time 
back, to hand over to the Government their telephonic 
system, and they gave all their attention to the manufac- 
ture of the apparatus and various types of cables require 
for telephonic service, lighting, and tramways. Their 
last year’s ce-shieet sho a profit balance of over 
2,700,000 francs (180,000/.). They have now started the 
construction of autocars, on a patent which their consult- 
ing engineer had taken out, and hops to develop this 
branch of indus The present value of their works is 
above 114 million francs (460,0002.); they own besides a ship 
for the laying of submarine cables, the value of which is 
about 1 million francs (40,000/.), and their bill-case con- 








maps; through the medium of head post offices in Great 


trains, 
Stalbridge asserted that the system of trade in the 








tains amounts for a total exceeding 34 million franc 
(140,000V. ). : 
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QUICK-FIRING GUN WITH CENTRE-PIVOT MOUNTING. 


CONSTRUCTED BY MESSRS. VICKERS, SONS, AND MAXIM, LIMITED. 


(For Description, see Page 231.) 
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INDUSTRIAL NOTES. 


TuE second annual report of the General Federation 
of Trade Unions is much more imposing in bulk, and 
fac more important ia matter, than might have been 
expected. The initial paragraph states that while 
sowe doub‘s existed as to the adequacy of the consti- 
tution at first, the further experience of a second 
year justifies its basis, which is similar to that of 99 
per cent. of the trade unions of the country. 
Suggested alterations for the consideration of the 
annual meeting no actual departure is proposed, the 
amendments being in matters of detail only. It is 
admitted that no great strike has arisen to test the 
federation to the fullest, but the experience gained 
18 a sufficient guidance for the future. 

ne very important decision has been given as 
regards “‘sympathetic strikee.” The report states 
that there is a pera on the part of some workmen 
to lightly enter into disputes, and, if victory is not 
speedily won, call upon others in allied trades employed 
by the same firm to come out in support, although 








| 





Fic. 30. 
these branches had not previously been consulted. | policy pursued has been to narrow down, rather than 
The federation has decided that those engaged in a dis- | to extend disputes. 
pute have no claim upon members of other unions to| The report deals at some length with the Penrhyn 
strike in sympathy, unless agreements to do so have | quarries dispute, and briefly with the Fairfield Engi- 
been entered into beforehand. It appears that there neering Company’s dispute at Govan. It contends 
has been only one appeal against the decisions of the that the larger and better organised trade unions 


committee, though many of them were important. | strive to avert disputes and effect a settlement ; and 
The dispute with the Gasworkers’ Union has been| that ‘‘if this practice were followed by employers, 


|settled, and it is agreed that whatever further differ- | disputes would be reduced to a minimum.” 
In the | 


} 


ences may arise shall be settled inside the federation he income for the financial year was 30,2830. 18s. 6d. ; 
instead of by withdrawal. In this spirit the committee | the expenditure only 5168/. 7s. 3d.; the aggregate 
appear to have met all disputes, within and without, | balance in hand, as a reserve fund, is 47,007/, 5s. 2d. 
and on the whole the results have been satisfactory. | Federation benefit amounted to 4068/7. 19s. 9d., of 
The committee have had notification of 143 move-| which 95U/. 19s. 9d. was spent on the Penrhyn dis- 
ments, which might have led to disputes. Many | pute. Delegations cost a considerable amount, but 
of those were similar in character, but local circum- | the report says that it is found to be more economicsl 
stances caused differences which had to be taken into | to confer with employers than to fight them; and 
account. The policy of the Federation has been in the | when employers meet the delegates, the results are 
nature of advice, rather than of approval or disapproval. | better. bf the total balance in hand, 20,000/. is 
In all 76 cases of claims for benefits have been dealt | invested at 34 per cent. and 26,000/. is on deposit at 
with ; some had to be reconsidered more than once, and | from 2 to 24 per cent. 
resulted in negotiation between the parties. The| The total number of societies federated is 72, with 
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au aggregate of 409,849 members, One exclusion is 
reported in the year—the Labourers’ Union, at Swan- 
sea, the cause being disagreement as to policy. The 
report has articles on labour movements in other 
countries, on trusts, and one on a ar ps by a 
shipowner of Devonport as to a scheme of federation 
for employers’ associations and trade unions, the object 
being to negotiate and avert strikes wherever possible, 
in the interests of all parties. 





The report of the ironfounders for the current 
month states that trade generally has taken a more 
favourable turn. The volume of business has shown 
little actual expansion, but there has been more con- 
fidence, and consumers show a more active desire to 
place orders. The improvement in the shipbuilding 
industry has extended to other branches, especially in 
marine engineering and allied trades. In this trade 
union there isa decrease of 65 on donation benefit, and 
the outlook is hopeful, The number in receipt of benefit 
was 2619; last month 2666—decrease 47. Of that total, 
1033 were on donation benefit—decrease 65; on sick 
benefit 418 —increase 21 ; on superannuation benefit 942 
—decrease 10 ; on other funds 150—decrease 3 ; on dis- 
pute benefit 26—increase 10. The expenditure for these 
benefits was 853/. lls. 4d., or 11}d. per member per 
week. The total balance in hand was 105,001/. 7s. 8d., 
or a decrease of 551/. 10s. 10d. The returns as to the 
etate of trade show that in 108 places, with an aggre- 
gate of 14,444 members, trade was from very good and 
good to dull; last month the corresponding figures 
were 106 places and 14,234 members. From short time 
to very bad the description applied to 19 places, with 
3786 members; last month to 23 places, with 4035 
members. The changes are not great, but they are all 
in the right direction. Attention is called to the large 
amount of arrears of members, the total due being 
27671. 143. 7d., or an average of over 33. per member 
in the union. In one case, that of the Retford branch, 
the arrears due by cortain members are so large that 
notice of exclusion is given unless they pay up. 


The report of the Amalgamated Society of Car- 
ponters and Joiners shows that out of a total member- 
ship of 66,869 there were on unemployed benefit 1587 ; 
onsick benefit 1153; and on superannuation benefit 1002. 
Ia Caps Town, Durban, East London, and Pietermaritz- 
burg trade was good, fair, or improving; at Port 
Elizabeth moderate ; from other branches bad—war 
stillon. In the United States and Canada employ- 
ment was generally good, fair, or moderate ; in Austral- 
asia it was variable—from good to bad in some places. 
Wages and other movements in this country, so far 
reported, show that strikes are in progress or disputes 
unsettled in 14} towns; in 14 other towns members 
seeking employment have to see the branch secretaries 
before accepting work; and in three other towns 
certain firms are indicated as having disputes with 
their employés. In six towns advances in wages have 
been secured, with other advantages. Correspondence 
with the Admiralty is published as to wages in the 
Government Dockyards at Devonport, with results not 
favourable to the society. The members are urged to 
have patience in this matter. 





The report of the Cotton Spinners’ Association indi- 
cates some improvement in trade ; 5.52 per cent. were 
unemployed as compared.with6.25 per cent. in the pre- 
vious month, and 5.86 per cent. in the same month of last 
year. The united members stood at 13,654, a decrease 
of 156 as compared with the month previous, and of 
448 as compared with a year ago. The decrease of 
full members was 14 and 28 respectively at the periods 
named, the others being piecers. There were 24 dis- 
putes in the month as to piecework prices, all of 
which were dealt with by the officials, 


The report of the Associated Blacksmiths covers 
what in Scotland is termed the holiday month. The 
returns as to unemployed are not unfavourable as com- 

ared with other years. There was an increase of 
ourteen signing the vacant book, representing tem- 
porary suspensions, but a decrease of nineteen in the 
number in receipt of unemployed benefit, which is a 
favourable sign. Some complaint is made that certain 
employers extended their holidays over the fortnight 
usually observed, to the loss of the employés. Trade 
is still reported to be good ; the amount of new work 
placed on the Clyde is said to have been 45,000 tons, 
and ‘there are a number of replacing orders to be 
booked,” so that the outlook is encoaraging. 

The late dispute at Barrow, in which this union and 
the Smiths and Strikers’ Union were said to have 
come into conflict, is referred to in the report, and 
with it is published full correspondence with the Par- 
liamentary Committee as to the arbitration and award. 
The Associated Blacksmiths repudiate the claim. It 
is said that the Smiths and Strikers’ Union also laid 
the matter before the Committee of the Federation of 
Trades, but no decision is reported. The Blacksmiths 
declare that they had nothing whatever to do with the 
dispute of the smiths and strikers at Barrow, and 
that they declined to interfere in the case of piece- 





work prices ; therefore they decline to pay their share 
of the expenses of the investigation by the Parlia- 
mentary Committee. 

The report of the Durham Miners gives an account of 
their recent great annual gala-day—the greatest ever 
held. It was the thirtieth ; the first was held in 1870. 
The Compensation Committee had to deal with sixteen 
cases of accidents—fatal and non-fatal. All cases 
were settled except one, in which the claim was, after 
full consideration, withdrawn. There were two cases 
of compromise—commutations they are called in the 
report. The work of this committee goes onsmoothly, 
litigation being avoided. 





The American Federationist puts quite a different 
interpretation upon the steel strike in America to that 
given in the newspapers by the various telegraphic 
agencies. It states that one of the conditions imposed 
by the Trust during negotiations was that the men 
in what was called the ‘non-union mills” should 
refrain from joining any union. The unions claimed 
the right of inducing such men to join the union if 
they could. 

The Federationist declares that the workmen of 
America are threatened with two dangers—the con- 
centration, by combination, of wealth and productive 
power in the hands of a few, under the direction of 
a single controlling management; and the possible 
overwhelming of the American workers by hordes of 
Asiatics. The Federationist is not opposed to men 
because of difference in race or colour; but it seeks 
for fair play as between the races, not that one shall 
be pitted against the other by huge combinations. 
The Chinese Exclusion Act terminates on December 8, 
1904 ; but the law providing for the enforcement of 
the treaty stipulations expires on May 5, 1902. 





The position of the iron trade in the Wolverhampton 
district is somewhat stronger than it was. The holi- 
days last week interfered with production and general 
business; but it is said that ironmasters have a 
sufficiency of orders on their books to keep the mills 
and forges in steady operation. Merchants with 
heavy contracts on hand for export had been press- 
ing and hoping for further concessions, but the action 
of the employers’ section on the Midland Wages 
Board io not insisting upon lower wages has had the 
effect of strengthening quotations. The employers 
have thus nobly returned the concession of the opera- 
tives when the latter refused to press for an advance 
to which they were entitled. This reciprocity of feel- 
ing is an excellent guarantee for peace and prosperity. 
Marked bars are firm at quarter-day quotations, while 
unmarked bars have advanced 5s. per ton, fairly good 
trade being done at the higher figure. The engineering 
and allied trades continue generally to be fairly well 
employed, and also most of the hardware and other 
iron, steel, and metal industries. In very few are 
there complaints of actual slackness ; some are busier 
than others ; the general descriptions are, as regards 
trade, good, fair, or moderate, a few are slack or de- 
clining. 





In the Birmingham district the holidays had the 
effect of diminished production, limited attendance at 
market, and slack business. Makers of best bars are 
busy, mainly for naval and engineering purposes, The 
advance of 5s. per ton last week in unmarked bars 
has not interfered with business, the higher rate being 
well maintained. Sheets have declined. For steel 
there is increased demand, but German and Belgian 
competition is keeping prices low. In the engineering 
and allied industries employment, on the whole, is 
fairly well maintained. tn the other iron, steel, and 
metal-using industries no very serious decline is re- 
ported, though some sections are rather slack, 





In the Lancashire districts reports vary as to the 
position of the engineering trades. A slackening-off 
is reported amongst machine-tool makers, most of 
whom, it is said, are completing orders more rapidl 
than they are being replaced. On the other Sand, 
some firms engaged on heavy machine tools, chiefly 
for marine requirements, admit that they have been 
securing a fair amount of business recently. This 
probably is due to the increasing activity in shipbuild- 
ing centres. There has been more doing also in con- 
structive sections of the engineering trades. Engine- 
builders for electric lighting installations are busy, 
but for heavy engines for mill-driving few orders 
are now being given out. Electrical engineers, loco- 
motive and railway carriage builders, continue to be 
exceedingly busy, and boilermakers are well engaged. 
Moulders are also fairly employed. In the textile 
machine-making industry there been some slight 
improvement in some sections, but generally it is still 
depressed. In the iron and steel trades a healthier 
tone is noticeable, but the fluctuations in warrants 
tend to make prices in certain cases uncertain. On 
the whole it may be said that the outlook has im- 
proved. 





The Penrhyn Quarry dispute continues without 
much change. Another batch of summonses was heard 
at Bangor Tost week, when ten persons, one a woman, 
were committed for the assizes, bail beiag accepted for 
their appearance. The troops have been withdrawn. 
Trade unions continue to send grants of money for the 
men who are out, but the amounts are far from what 
is required to keep the men and their families. In 
the whole history of strikes few are more sad than the 
annals of the Penrhyn dispute. 





‘The tramway men’s strike at Bristol continues, and 
great inconvenience has been felt by the public through 
the discontinuance of the tramway service. Several 
men have been fined for molestation; but, on the 
whole, the intimidation has not been very serious. 
Still, feeling runs high, and great care is taken of the 
men who have gone in—some from Leeds, others from 
Hull—to supply the places of those un strike. 

The London tramway men in the employ of the 
London County Council have been abusing some of 
their friends ou that body for not doing all that the 
men think they ought to have done on their behalf. 
But to this complaint there has been, or will be, a 
reply to the complainers, 





The Scotch miners have refused to com ly with the 
request for a reduction of 124 per cent. in wages. 
The Scottish Miners’ Federation support the men in 
their refusal. 

A dispute in the printing trade at Frome Jed last 
week to a serious disturbance, some property being 
destroyed. Some of the men imported refused to 
resume work after the disturbance. : 





The New Zealand Compulsory Arbitration Act is 
now acknowledged, even by its author, to have been 
a complete failure. Employers and workmen alike 
denounce the Act, and the people are growing sick 
of it. Both the Premier and the Press endorse this 
view. 





UnIversAL Directory oF Raitway OFFICIALS, 1901. 
—This is the seventh year of publication of this directory, 
which is compiled from official sources, under the direction 
of Mr. S. Richardson Blundstone, editor of the Railway 
Engineer, and is issued at 53. to subscribers and at 10s 
after publication, by the Directory Publishing eee. 
Limited, 3 Ludgate-circus-buildings, London, E.C. With 
the assistance of this book, which has close upon 600 
pages, it is possible to ascertain for any railway company 
in the world, the mileage, the rolling stock possessed, 
and the names of the officials, all such information ee 4 
given under the respective names of each railway, whic 
are arranged in alphabstical order under the respective 
countries of the world; but, in addition, the names cf 
the railways are arranged in an index irrespective of 
nationality, and there is also a personal index of officials. 
There is a list of manufacturers and suppliers of railway 
material, machinery, stores, and appliances given ; but it 
is nop by any means inclusive of the best firms. The 
basis on which this list was compiled ought to be stated, 
even although it is a payment for insertion ; as it is, the 
list is misleading. 





Our Locomotive Exports.—This appears likely to be 
a pretty good year for our locomotive export trade. The 
value of the engines exported in July was 157,997/., as 
compared with 76,488/. in July, 1900, and 122,937/. in July, 
1899. The large increase in last month’s figures is attri- 
butable to a greatly augmented demand from British 
South Africa, British India, aud Australasia, the value 
of the shipments to those colonies and dependencies com- 
paring as follows with the corresponding value in July, 
1900, and July, 1899, respectively : 





| July, 1901, | July, 1900, July, 1899. 





Country. 
ER | air F 
British South Africa «| 22,810 8,040 | 884 
British India .. «| 60,200 | 12,628 74,452 
Australasia .. - --| 68,079 | 5,265 2,184 








The aggregate value of the locomotives exported to July 
31, this year, was 1,001,540/., as compared with 849,531/. in 
the first seven months of 1900, and 787,428/. in the first 
seven months of 1899. The principal exports in the first 
seven months of this year compared as follows with the 
corresponding value in the corresponding periods of 1900 
and 1899 respectively : 











Country. | 1901. 1900. 1893. 
ee ee ae 
| £ £ £- 
South America .-| 157,747 146,653 119,855 
British India e | 802 284,341 388,230 
British South Africa ..| 112,055 65,851 29,469 
Aust: ia .. oe “| 175,793 | 96,158 54,364 





It may be well to observe that the values have probably 
been increased this year by the dearness of some of the 
materials used in the construction of engines. Still, upon 
the whole, the results disclosed are clearly encouraging, 
as they show that the demand for British locomotives 
is not affected at present by foreign, and especially 
American, competition. 
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NAVAL ORDNANCE.* 
By Lieutenant A. Trevor Dawson, of London. 
(Concluded from page 202.) 


Centre-Pivot Mounting.—Reference may next be made | to slide during recoil in a cylindrical cradle 


detail on Figs. 28 and 29, page 229, is typical, and may be left-hand side of the mounting; but an auxiliar training 


described. 


| hand-wheel M is provided on the right-hand side, so that 


full 

The mounting consists of a steel top carriage A, which | two men may be employed to train the gun if desired. 
| rests on a horizontal ball-bearing on top of a hollow steel | The training gear is arranged so that it may be easily 
| pivot B, on which it may ba revolved. The gun is free | and quickly thrown in or out of action. 


, which is 


The recoil cylinder D is of usual construction to give 


to the centre-pivot mounting, largely adopted for quick- | balanced on its trunnions in suitable bearings in the | an approximately uniform pressure during recoil, and to 


firing guns, and of which a typical example, constructed | carriage. Underneath the cradle are attached 
by Messrs. Vickers, Sons, and Maxim, Limited, for the | cylinders—one, D, to overcome the recoil, and the other | 


three | control the s 


: of running out of the gun after recoil. 
Provision is made for readily mounting and dismount- 


Japanes? Government, is illustrated by Figs. 28 and 29, two, E and F (one on each side of the recoil cylinder), | ing the gun, and to allow for this the trunnion bearings 
page 229, while in Fige. 30, 31, 32, and 33, pages 229, 231, containing the springs for running the gun up to the’ N andN are made in the form of circular caps, being 
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Fic. 31. 6-In. Quick. Firing Gun on Centre-Pivot Mountine. 


and 232, there are reprodaced motogen hs taken of several 

guns during the firing trials a the Vi i 

meals. Figs. 30 and 31 show the 6-in. gun on the centre- 

Pivot mounting, Fig. 32 affords a comparison between the 

6 in. and 7.5-in. guns, the latter having double the power 

of the former, while Fig. 33 shows one 9.2-in; gun. 
The 6-in. quick-firing pedestal mounting, illustrated in 








En Paper read before the Institution of Mechanical | 
ngine ers. ! 


ickers ranges at Esk- | 


firing position after the recoil. The connection between 
these three cylinders and the gun is made by arms G and 
H projecting from the breech-ring of the gun. The 
whole weight of the pom parts, gun-cradle and 
carriage, is nced on the bearing, thus the train- 


-ing is very easy. The elevating and training operations 
are performed by the rotation of two handw J and 
K, conveniently arranged with — to a shoulder-piece 
L, against which the gunner may lean. __ 

These two hand-wheels J and K are situated on the 


6-INn anp 7.5-In. Quick-Firina Guns on Pepestat Movuntinas. 


so arranged that a partial rotation of the caps frees the 
trunnion of the cradle, so that the gun and cradle to- 

ther may be drawn directly to the rear without any 
ifting being necessary. 

The shield O is of the usual casemate type. 

An electric contact P is fixed on the cradle, and is so 
arranged that unless the gun is fully run out to the firing 
position, it is impossible to fire the gun electrically. _ 

Sights Q Q are provided on both sides of the mounting. 


Guns To Repet ToRPEDO AND SUBMARINE BoaT 
ATTACK. 


The 14-Pounder Semi-Automatic Gun.—Of the type of 
naval ordnance specially used for repelling submarine and 
torpedo attacks, including weapons firing 3-pounder, 
6-pounder, 12-pounder, or 14-pounder shot, the 14-pounder 
now adopted by the United States Government is a 
typical example. Toxpedo or submarine boats attacking 
ships or fleets at anchor would do so at very long range, 
and would probably commence to fire their torpedoes 
from a range of nearly 2000 —— The guns for repelling 
such attack would have to be of power sufficient to stop 
the boats before they came within striking distance of 
their quarry. The United States Navy have therefore 
done the right thing in atilising a shell of at least 14 Ib. 
weight. Such a shell is certainly superior for dealing 
with high ballistics at long ranges, and is about the 
weight generally adopted as a minimum by most countries 
for their land service artillery. 

_ This 3-in. (14-pounder) ssmi-automatic quick-firing gun 
is illustrated by Figs. 34 and 35, page 232 ; the semi-auto- 
pace pa mechanism is shown on Figs. 36 to 38, 
Pp 3 

“The mounting consists of a pivot A, which works in a 
steel cone or naval stand B, and has its upper part formed 
into a crosshead C. The cone is provided with gun- 
metal liners, and the pivot is secured to it by means of a 
pivot nut D. The cylindrical cradle E, in which the 
gun is free to slide in recoiling, is supported by trunnions 
F, in bearings formed in the crosshead ; and it is provided 
with two hydraulic buffers G, in which work pistons 
attached to a lug on the underside of the breech end of the 
gun. The elevating and training are effected by means of a 
shoulder-piece H attached to the cradle. The crosshead 
is fitted with a clamping screw, and a traversing clamp- 
ing segment which fits into a groove K in the liner. 
When tightened by means of the handle L, this segment 
secures the gun in any required position of —- A 
similar handle at M clamps the gun at the desired degree 
of elevation. ss 
Protection is afforded the gunner by a shield N, 
which is bolted to flanges P, forged on the cross- 
head jaws. The cylinders of the hydraulic buffers are 
provided with tapered ves, which allow the oil to 





escape round the piston heads, and so regulate the flow 

















La A ccm 





TREE 


2 sctiace acta ‘a Satmamnae v7 SFT ee IPN eT Fo OE 


| 









NO 
Ww 
NO 


ENGINEERING. 






































NAVAL ORDNANCE. 



































Fics. 34 anp 36. 


that a constant pressure is maintained during recoil. 
Inside the cylinders are strong spiral springs surrounding | 
the piston-rods, which, being compressed by the rear 
motion of the piston heads, cause the gun after firing to 
return to its former position. : 

The breech mechanism for 3-in. (14 coanten) semi- 
automatic quick-firing gun is shown on Figs. 36 to 38, 
page 233, and may be described in detail. : 

he gun rests in a cradle provided with two combined 
hydraulic and spring buffers, the piston-rods of which are 
connected to a projection at the breech end of the gun. 
In the rear of the cradle A isa pistol grip B which con- 
tains the trigger C, and on the right-hand side is a detach- 
able lever D, by the movement of which the breech-block 
E can be lowered or raised. The breech-block is capable 
of vertical movement, and contains the main spring F, 
firing-pin G, sear H, and cocking-lever I. Situated 
between the buffers, underneath the cradle, is a powerful 
flat spring K, the action of which works the breech 
mechanism. 

To prepare the gun for firing, the breech is opened by 
the movement of the hand-lever D, the handle of which is 
made to rest in a crutch prepared for its reception. By 
the movement of the hand-lever a crank M is turned, 
the action of which brings dewn the breech-block E, and 
compresses the powerful flat spring K, situated between 
the buffers. At the same time the main spring F is com- 
pressed, and is kept in this condition by the action of the 
sear H. The breech-block E, in moving down, strikes 
the lower extension O of the extractor, and causes the 
upper portion to move out from the face of the end of the 
barrel, and brings two small projections P over the upper 
edge L of the breech-block E, thus preventing it from 
rising by the reaction of the spring K. The cartridge is 
smartly pushed into the bore, and as it goes forward into 
the chamber its rim strikes . the extractor, and 
forces back the projections P, vhich prevented the 
breech-block from rising. The flat spring before referred 
to acts and rotates the crank M, thus raising the 
hreech-block until the breech is closed. The tail end 
R of the sear is now engaged with the toe S of the 
trigger, and by pulling the trigger pull C to the rear the 
trigger releases the sear, and the firing pin G is thrown 
forward by the action of the main spring F. On the pull- 
ing of the trigger the gun is fired, and recoils in the cradle ; 
the recoil, which is controlled by the hydraulic buffers, 
compresses the powerful springs round the piston. rods, 


3-In. (14-PounpER) Automatic QuicK-Firine Gun, 














and the reaction of these springs at once returns the gun 
into its original position in the cradle. As the gun 
returns, the action pawl T engages the hook U on the 
crank M, which causes the crank to rotate, and thereby 
bring down the breech-block. The extractor is actuated | 
upon by the fall of the block; iv first loosens the cart- 


Fig. 33. 


9,2-IN. WIRE 





Gun. 
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i a slow movement, which, rapidly increasing, | attached to a lug on the breech end of the gun. On the 

po ty ot it to the rear. iat 2 cradle are forged the trunnions G, which are su 
The 3-Pounder Automatic Gun.—Another type of gun | in bearings H formed in the jaws of the crosshead. 

for resisting torpedo-boat attack, namely, the 3-pounder,| The elevating and training of the gun are performed by 
is one which at the present moment calls for much study. | means of the shoulder-piece K which is attached to the 
‘The gun selected for general description is one now being | cradle. Attached to the crosshead is the elevating segment 
extensively used in the United States Navy, although the | N grooved to receive the clamping-bar P which is attached 
automatic device is at the present time only under experi- | to the cradle. This bar being tightened in the groove by 
mental trial. The naval mounting for this 47-millimetre | means of the wheel R, the gun is fixed at the required 








by the recoil, causes the gun to return to ite 
‘ormer position. : : Be ; 

The hopper feed mechanism of this 47-millimetre gun is 
of great interest. It isshown in detail in Figs. 42 and 43, 
page 234, and is thus described : — : 

Directly the gun recoils, it brings the carrier rest A 
under the lug B on the carrier OC, and does not leave it 
until the gun has returned to its firing tion, the 
carrier C can therefore under no condition descend until 





Figd6 : Fig38 ( ome ; 
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Fie. 39. 3-Pounper Automatic GUN WITH Hopper FEep. 


(3-pounder) automatic quick-firing gun is illustrated by | elevation. A clamping screw is also provided in the 
Fig. 39, anaexed, and by Figs. 40 and 41, page 234, and | socket B which holds the pivot at any point of training. 
the following is a detailed description : A pair of arms L L, forming extensions of the crosshead, 
Tais mounting consists of the crosshead A formed in | carry the shield M which protects the man working the gun. 
one piece with a pivot turning in the socket B which is | The cylinder of the hydraulic buffer is provided with 
Ne Spi by a cylindrical base C, and is secured thereto | grooves which allow the oil to escape round the piston 
byta holding-down ring D. Cet, and so regulate the flow that a constant pressure is 
.The cradle E, through which the gun recoils, is pro- | maintained during recoil. Inside the cylinder is a strong 
vided with an hydraulic buffer F, in which works a piston spiral spring surrounding the rod, which, being com- 
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the gun is home. During the recoil, the face of the barrel 
breech forces the plunger D, with its pawl and feeder E, 
back until the hook F on the pawl G the lug H on 
the shoulder-piece I. The pawl is raised by its spring K, 
and the hook F engages with the lug H, thereby cocking 
the plunger piston D. The gun returns, and at a certain 
distance from home the action pawl, coming into play, 
opens the breech, and the ejection of the empty case begins. 

When fully home, the carrier C d being clear 
of the carrier support A, and after being moved a certain 
feeder ih dageoniog i ond Penile an peeig the ~ 

er epressing it, an y disen; e 
F from the lug H on the shoulder-piece I. . 

The plunger piston spring K re-acts and returns the 
plunger D, with its pawl and feeder EK, to its original 
position, the feeder forcing the cartridge in the carrier 
forward, shooting it into the chamber. 

The breech-block L, during its ascent, raises the lifting 
lever M, and through it the carrier C. When this latter 
is nearly home, it engages through the projection with the 
tail N of the escapement, and moves it out of the path of 
the cartridge in the hopper O. The cartridge being thus 
liberated, slides through the hopper into the carrier, its 
place in the hopper being taken by the next cartridge, 
which in turn is locked by the escapement as the carrier 
— — is _—— on the return of the carrier. 

To the gun the following operations are necessary : 
Open the breech by depressing the hand-lever P, and 
return iv to its original position. Insert a loaded cart- 
ridge in the breech beneath the carrier, and send it home 
in the chamber by a quick forward h, as in loading an 
ordinary semi-automatic gun. The h will then 
—w Charge the hopper, and the gun is ready 
or firing. 

The ‘*Pom-Pom.”—Guns to resist torpedo or sub- 
marine boat attack must also include the ‘‘Pom-Pom,” . 
now almost universally adopted as a high power auto- 
matic firearm specially applicable as a personal deterrent, 
when searching out for gun crews or others doing impor- 
tanp duty on board torpedo vessels, or any tow, on 
and not protected by armour. The rate of fire of the gun 
is about 250 rounds per minute, and each shell, weighing 
about 1} lb., bursts on impact into about thirteen pieces. 
Such a gun, it will be recognised, is specially suitable for 
attacking gun crews in the fighting tops, &c., the hail of 
shell rendering it impossible for the men to remain 
exposed at their guns. When the German ships were 
recently attacking the Chinese forts at Taku, the ‘‘ Pom- 
Pom” drove the — away from the fort weapons, 
leaving them to pub ont of action by the heavier 
calibre quick-firers on board the ship. Our Admiralty 
would therefore be well advised to have a few of these 
‘*Pom-Poms” on board every ship for such special duty, 
particularly as they can be utilised on landing carriages, 
in addition to sea service or attack on coast defences, 
The experience during the Transvaal War has specially 
demonstrated their value as naval landing guns. The 
general arrangement of their mechanism is similar to the 
rifle calibre Maxim gun.* 


PROJECTILES AND PROPELLING PowpeERrs. 

The question of projectiles for modern naval artillery is 
receiving the greatest attention in all countries. Nearly 
ten years ago the Russian Government commenced ex- 
periments with capped projectiles, and demonstrated 
their advantage; recent developments in this country 
have led to their being ordered for use with guns of 
12-centimetre calibre and upwards. For many years 
the French have utilised — in connection with armour- 
piercing shell, and the United States have generally 
vaopted a cap of the Johnson system for armour-piercing 
and semi-armour-piercing projectiles. Recent develop- 
ments in Germany show that they are also about to use 
capped projectiles, and Messrs. Krupp, of Essen, are 
recommending one of their own construction, which 
greatly improves the armour-piercing capacity of the 


* (Illustrations of the ‘‘ Pom-Pom ” appeared in Enat- 
NEERING, vol. lxv., page 387, and vol, Ixix., page 278. 
The rifle-calibre Maxim gun is as illustrated in Enct- 
NEERING, vol. Ixix., page 375.—Eb. E.] 
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shell. The author, from experience, greatly favours the 


application of a cap to all armour-piercing projectiles for | much difference of opinion, except in 


In regard to propelling powders for gone. there is not 


reat Britain, as 


use against modern armour, although the advantages of to the most suitable compound; most countries have 


the capped projectile against comparatively soft armour 
are not realised to any serious extent. 
The types of armour-piercing shell are so numerous | 
that no attempt can here be made to enter into details ; 
but the author believes so much in the importance of the 
really armour-piercing shell from a naval point of view— 
the penetration of a ship’s side when the projectile hits | 
being so po eae 3 important—that no money should be 
spared to secure the very best obtainable. Really regular 
and reliable results are only to be insured by the best | 





| entirely a nitrocell 





adopted or are about to 
For use with rifies, England, Italy, and Norway may 
said to be the only countries now using a nitro-glycerine 
composition of powder, whereas Germany, Austria, 
France, Russia, the United States, Spain, Denmark, 
Roumania, and the Spanish-American States utilise 
i i ulose compound. In regard to the 
explosives used for heavier artillery, Great Britain, Italy, 
and Austria are the only countries which have per- 
manently retained the nitroglycerine form, whereas G2r- 


opt a nitrocellulose powder. 
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ne steel, and not from shells made from castings 
unto . 
The experiments carried out inst H.M.S. Belleisle 
prove the destructive effect of the high explosive shells if 
they penetrate through the armour, or otherwise get into 
the interior of the ship, as described in this year’s Brassey’s 
Annual. The value of such shells against superstruc- 
tures and the non-protected upper works of the a 
is very great ; but the attack on such parts of a ship woul 
not be in any way decisive, and the best way to really 
put a ship out of action is to perforate the armour near 
the water-line, or to get a large number of projectiles 
behind the armoured protection. Such results are only 
possible by posmrens the modern hard-faced armour, 
and it would therefore seem supremely important in all 
armour-piercing shells which are now being utilised that 
they should be made of such material as to ensure their 
being able to perforate the most modern hard-faced 
armour without breaking up, as is at the present time 
more usual. This the author believes to be only possible 
by armour-piercing projectiles fitted with caps, and there 
is exhibited a 6-in. shell which a few weeks ago 
without injury through the latest type of 6-in. hardened 
late with the very moderate velocity of 1950ft. A pro- 
jectile so constructed and fitted with a cap would be able 


not only to through a 6-in. plate, but through a 
12-in. plate should the necessary energy given to 
the projectile, and the author ready indicated 


how such increased energy may be attained, even 
in our existing naval artillery. A semi - armour - 
piercing shell properly constructed and fitted with 
a cap would also have much greater powers of pene- 
tration than the existing semi-armour-piercing shell 
without a cap, and it would appear desirable that the 
largest portion of the projectiles carried on board 
all ships should be constructed of sufficient strength 
and fitted with caps so as to be le Of perforating 
modern armour such -as will be found on the shi 
of all our possible opponents. As from 70,000 to 80, 
tons of this armour is made annually for the navies of the 
world, at a cost of from 9 to 10 millions sterling, it be- 
comes of very great importance that every effort should 
be made in constructing our shell to insure the advan’ 
in favour of the artillerist that has just been indicated. 
Only in this way can the gunner succeed against the 
armour-plate maker. 

Next in importance to the armour-piercing or semi- 
mee apg «| shel] come the large-capacity shells 

explosive. For this e Germany 


carrying a hi purpos 
and France, like Britain, make use of picric acid, but the 
Rassian Government are utilising gun-cotton in shells up 





to 11 in. calibre. 








of a properly manufactured nitrocellulose powder, whereas 
none of these conditions can be said to be met by any 
powder containing nitroglycerine. 

At the present time the Russian Government manu- 


be | facture the largest quantity of nitrocellulose powder. 


Up to about two years ago all the conditions enumerated 
were not fulfilled, owing to the nitrccellulose used for 
the powder not — quite satisfactory ; bat since then 
they have obtained the best results by using the system 
employed by the Cologne Rotweil Company at their 
factory at Schluselburg. In France and Russia also 
great difficulty was experienced at the outset in obtaining 
a really suitable nitrocellulose, and in carrying out the 
necessary 0 tions to render the oo really homo. 
geneous and safe. Indeed, it is only by careful study and 





much experiment that the manufacture of nitrocellulose 
powder has now become really reliable and stable. The 
e got 
Curves SHEWING COMPARATIVEENERGIES 
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many, France, Russia, the United States, Spain, and 
utilise nitrocellulose powder. 

he most important considerations in determining the 
best composition of powder to be adopted are, firstly, its 
keeping qualities and safety under normal climatic con- 
ditions ; secondly, its capability of obtaining the highest 
possible ballistics, and consequently the flattest trajec- 
; and thirdly, its regularity in results, so that the 
tics may not be seriously ected by change of tem- 
perature or by the wearing away of the gun due to exces- 
sive erosion, All these qualities are secured by the use 





moat serious experimental work in connestion with this 
matter has carried out by the Cologne Kotweil 
Company, at whose establishment ext nsive chemical re- 
search is always in progress. The Russian Government 
realised this some years ago, and in consequence gave this 
company a large number of orders, rendering it possible 
for them to establish large works in Russia for the develop- 
ment and manofacture of this highly important artillery 
necessity. Thus theaverage prodaction in Russia of nitro- 
cellulose powder, manufactured upon a Rotweil syste.n, 
amounts now to about 400 tons per annum. 
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Ib may not have been quite appropriate to introduce 
the subject of powder into a paper on the mechanical 
engineering details of ordnance, but the reference made 
is probably justified by the important results following 
from the use Es ling powder of the nitrocellulose 
composition. I ~ it 18s, in the author’s opinion, the 
only suitable compound for use with high-power artillery, 
pf as experiments have convinced the author that 
powders containing even a small ——— of nitro- 
glycerine are unsuited to guns developing high velocity, 
he believes that the British authorities would be well 
advised in re ona the nitro-cellulose compound. Diffi- 
culties, no doubt, would attend such change at the outset; 


but the wear of the guns at present, with all attendant | N 


disadvantages, makes the alteration almost imperative, 
especially when great power and rapidity of fire are 
sought for, as erosion increases at a much higher per- 
centage with nitro-glycerine, and necessitates an ex- 
ceptionally large reserve of guns being kept. So long, 
however, as we have in position of influence men of suc 
perspicacity and judgment, actuated ed the true pro- 
gressive spirit, as Sir Henry Brackenbury, with such 
eminently practical and experienced advisory engineers as 
Sir Benjamin Baker, there is no reason for any despondency 
or any lack of faith in the future. This view is, at the 
same time, quite compatible with an earnest advocacy of 
the reforms dictated by personal experience; that is but 
the duty of the citizen. 


Tue VELOCITIES ATTAINED BY MopDERN GUNS. 


And this raises the question of the velocities and bal- 
listics generally of guns, and on 234 and below are 
three diagrams ; Fig. 44 shows the velocities, energies, and 


of cordite. This simple modification would result in the 
main armament of the majority of our battleships and 
cruisers being greatly improved. 


SUBMARINE Boats. 


Submarine boats bear on the subject of naval ordnance 
—not so much in association with gunnery, but with 
torpedo armaments, which constitute a most serious factor 
in connection with our future naval history, Up to the 
present time the torpedo has been carried by most of our 
ships of war, but the maximum serviceability of the 
weapon must be obtained from such specially designed 
ships as the torpedo-boat or torpedo-boat destroyer. 

ow, however, a new field for the torpedo is opened oud 
by the introduction of submarine or semi-submerged 
boats. Torpedoes are inoperative at a greater range than 
2000 yards, and must be discharged within closer dis- 
tance, so that in the case of two v is even otherwise 
unequal, but armed with torpedoes, the chances of success 
will be equal, and thus it would be impolitic under most 
circumstances for the superior vessel to take the risk of 
being torpedoed. For this and other reasons mechanical 
torpedoes should be utilised by specially constructed 
vessels, and particularly by boats capable of remaining 
unseen except for momentary reappearances to take 
observation. This is a condition easily fulfilled by a sub- 
marine boat much more efficiently than by to 0-boats 
of the ordinary type. Attack by daylight would make 
them almost certain victims of any ship armed with a 
moderately heavy quick-firing gun, escape being nee 
sible ; whereas the submarine boat, if discovered when 
porpoise-like she comes to the surface, can immediately 
dive, cruise under water for a few miles, and make her 





range of various types of 6-in. gun ; Fig. 45 gives a com- 
parison of the dangerous space of the service 6-in. guns, 
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arty He fight another day. 
At the present time the French have thirty-four boats 
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and of the Vickers’ weapon of the same calibre, and 
Fig. 46 a similar comparison for 12-in. breech-loaders. 
The diagram of the 12-in. gun (Fig. 46) shows well the 
value of increased velocity, the dangerous space of an 
object 30 ft. high at a fighting range of 2500 yards being 
incressed by 162 yards in 523 8 when the muzzle 
velocity is accelerated from 2500 ft. to 2700 ft. per second. 
The former beni | is obtained with cordite (a nitro- 
glycerine compound), and the latter with nitro-cellulose 
powder, In the diagram of 6-in. guns, the velocity of a 
gun firing at 3000 foot-seconds is compared with the 
British gun now in most of our warships, rather than 
with the latest type which is now being put into all the 
new ships. In this case the dangerous space at 2500 
yards distance from the gun is increased from 226 yards to 
465 yards for a target 30 ft. high, which would represent 
the free of a warship or merchantman. These 
8fecial cases establish the importance of high velocity in 
modern naval artillery, for at sea it is quite impossible to 
accurately judge distances at once, and such errors in 
Tange need not involve the missing of the ship if the guns 
were of the highest possible energy, which means low 
trajectory, and consequently an extended danger zone. 

As to the diagram showing the curves of comparative 
energies of various types of 6-in. guns (Fig. 44), it indi- 
cates that if the British gun makes use of a nitro-cellulose 
powder giving a velocity of about 2800 foot-seconds, it 
Will be well ahead in energy of the 6.4-in. French gun, to 
which it corresponds. The 6-in. gun installed in the 
eeioty of our ships, however, is nob nearly so powerful 
as this particular weapon, as evidenced by the di 


This great discrepancy in power could be eliminated even 


with these o!d-fashi i i 
clauberae : ashioned guns by tae enlarging the 


by utilising a nitro-cellaloso powder instead 
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in various states of manufacture, twenty-nine of which 
are electric submarines and five submersibles, and they 
are now carrying out important trials and spending 
large sums of money in their development. Before many 
one have passed France will have not thirty-four but 

undreds, with which she would be able not only to 
protect her ports, but to make attacks on our Fleet in 
much the same way as the bands of Boers are mons 
= attacks on our regular army in the Transvaal. 

f the continuous stream of ships passing up and down 
the English Channel—the busiest steamship track on the 
globe—quite 90 per cent. are British v and upon 
them our mercantile greatness depends.. Let us suppose 
that in time of war 100 French submarines were let loose 
in the Channel at night. These boats have sufficient 
speed and radius of action to place themselves in the trade 
routes before the darkness gives place to day and they 
would be capable of doing almost incalculable destruction 

inst unsuspecting and defenceless victims. The same 
applies to the iterranean and other of our ocean high- 
ways within the danger zone of the submarine. 

The submarine boat has thus increased the value of the 
mechanical torpedo tenfold. To the United States of 
America the submarine will be of inestimable benefit, as 
it will render the coast practically secure against attack 
from any country excepting those having naval bases 
within easy striking distance of their littoral. The boat 
now universally adopted by the United States is built on 
the Holland = and the new British boats building 
by Messrs. Vickers, Sons, and Maxim, Limited, at 
Barrow-in-Furness, areof similar design. They are to be 
almost equal in speed to the French boate, but have other 





qualities not attained by these boats, the principle of 
which,is that they will capable of behaving much in 














the same way as the porpoise. They are capable of 
coming up and disappearing instantly, so that they can 
thus determine exactly the mark to be aimed at before 
discharging the to . The quality of being able to 
dive in a few seconds renders them much less vulnerable 
to attack by artill ~~ 
The dimensions of the submarine boats, which are being 
constructed for the British Navy, are: Length over all, 
63 ft. 4 in.; beam, 11 ft. 9 in.; with a displacement when 
submerged of 120 tons. One torpedo-expulsion tube is 
formed at the extreme forward of the boat, and four 
of the 18-in. Whitehead torpedoes are carried, the gear 
being so that the torpedo may be discharged 
with the boat stationary or running at any speed, and 
when the vessel is a or submerged. The scantlings 
of the hull have been designed to withstand the pressures 
consequent on submergence at a depth af 100 ft. from the 
surface, the double-bottom tanks being utilised for ballast 
and storing and egress are through a 
conning tower of armo' steel 4 in. thick and 32 in. in 


external diameter, fitted with observation ports. The 
— of the vessel awash is by a lene engine 
wi ted, actuat- 


four ge yea cylinders water-jacke' 
ing pistons of the trunk type, with long surfaces, the 
connecting rods eo | attached direct to the pistons. The 
inlet and exhaust valves are of the poppet ‘ype, and are 
in the cylinder heads, the levers by which they are - 
operated being actuated by hand, mounted by sleeves 
keyed to the camshaft running alongside and near to the 
top of the cylinder. The camshaft makes one revolution 
for every two of the main crankshaft, and the motion is 
transmitted by two pairs of skew gears through a vertical 
shaft. The electric ignitors are actuated by eccentrics 
also from the camshaft ; the movable and fixed electrodes 
are fitted with platinum points. There being four cy- 
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linders, it follows that there is an impulse for each revolu- 
tion, and the speed may be varied from 200 to 360 revolu- 
tions per minute, giving » maximum power of 190 brake 
peer ogee The boat has one propeller with blades, 
and the speed awash is expected to be 8 knots. Fuel is 
to be carried for a radius of 400 miles at this speed. 

Propulsion when submerged is by an electric motor, 
which, like the gasolene engine, drives the shaft from the 
propeller through ing with clutch connection. This 
gearing enables both gasolene engine and motor to be at 
a lower level t the shaft, which is on the centre 
line of the boat. For diving the boats are fitted with 
horizontal as well as vertical rudder, while at the same 
time a simple system of automatically arranging the dis- 

ition of water ballast is fitted to overcome any lack of 
orizontal stability consequent upon the diving action. 
Automatic means are also provided for determining the 
—— of diving or of rising to the surface, and to obviate 
submergence to excessive depths. At the same time 
hand gear for most purposes is fitted. 

As to the periscope, of which the French speak so much, 
there is no doubt that when cruising submerged in the 
proximity of the enemy it will be very useful. It is an 
arrangement whereby a view of the surface through from 
30 to 50 degrees can be obtained, and enables the boat 
when submerged to be steered directly for a visible point. 
The Holland boat has a ial arrangement for effecting 
this purpose while enabling her to run at a distance 
below the surface, so that no visible trace of her can be 
seen. Such an arrangement places this country quite: on 
a level with the French nation, notwithstanding the fact 
that we may not have given the same amount of atten- 
tion to submarine warfare. 

To some extent the Marconi system of telegraphy 
affects the vnge of utility of the su ne, as the opera- 
tion of blockading no longer entails the use of so many 
vessels, because the distance through which a message can 
be signalled at sea has so much increased that one of our 
ships off the French coast muy communicate direct with 
its in Britain. It is true the speed of the submarine 
boat is nob great, bub ss is certain, When the 
abo mgom 5 torpedo was first introduced it had a low 
speed, an erally speaking was very uncertain as to its 
direction, f coareg and applied utility. Now, however, it 
is neue of running within a a few inches of the required 
depth ata speed of over 37 miles an hour for a range up 
to 2000 yards, and hitting the point aimed at with almost 
the same precision as a gup. In the same manner there 
is no doubt the submarine boat will be improved, while 
there is a great field for development in connection with 
the secondary battery. Here, indeed, as in many other 

one finds that close interchange of interests be- 
tween the mechanical engineer and the ist, which 
affords some justification for bringing before this Institu- 
tion a subject of such great interest to the profession, 
fraught as ib is also with such vital importance to every 
citizen. 





236 


ENGINEERING. 





[Auc. 16, 1901. 








LAUNCHES AND TRIAL TRIPS. 


On Tuesday, the 23rd ult., the steel-screw cargo 
steamer Nor, built by the Laxevaags Engioeering and 
Shipbuilding Company, , Norway, went for her 
trial trip, and after com had been adjusted, pro- 
ceeded to the measured mile, where a series of trials were 
run, and a mean speed of 104 knots attained. The trials 
were thoroughly satisfactory, everything working well, 
and the owners, Messrs. Horloff and Boe, 
expressed their entire satisfaction. The Nor is of the 
following dimensions: Length extreme, 244 ft. ; breadth, 
36 ft.; depth moulded, 19 ft.; deadweight omens 
capacity, 2200 tons. The engines, which have also been 
constructed by the Laxevaags Company, are of the triple- 
expansion type, having cylinders 17} in., 29 in., and 48 in. 
gamed y 33 in. stroke. The working pressure is 
75 Ib. 


On Wednesday, the 24th ult., was run the trial trip of the 
88. Monomoy, which has iy been completed by Messrs. 
Joseph L. Thompson and Sons, Limited, of the North 
Sands Shipbuilding Yard, Sunderland, to the order of 
Messrs. T. Hogan and Sons, of Bristol and New York. 
The principal dimensions of the boat are 405 fb. long by 
51 ft. beam by 31 ft. 4in. depth moulded. The propelling 
machinery has been constructed by Messrs. Blair and Co., 
Limited, of Stockton-on-Tees, the cylinders being 254 in., 
44 in., and 75 in. in diameter, by 51 in. stroke. They are 
supplied with steam by three boilers working at 200 lb. 

ressure. A number of full-speed runs were made on the 

hitley measured mile, and a mean speed of over 
11 knots was obtained. 








On Friday, the 26th ulb., the large steel screw steamer 
Selsdon, built by Messrs. William Gray and Co., Limited, 
for Messrs. Houlder, Middleton, and Co., London, had 
her trial trip. The vessel takes Lloyd’s highest class. 
Her principal dimensions are: Length over all, 352 fo.; 
breadth, 49 ft. 6 in.; depth, 28 ft.3in. She has a lon 
bridge, poop, and topgallant forecastle, and is fitted wit! 
all the requirements of a first-class cargo steamer. The 
engines have been built at the Central Marine Engine 
Works of Messrs. William Gray and Co., and have 
cylinders 254 in., 404 in., and 67 in. in diameter, with a 
piston stroke of 45 in. The boilers are two in number, 
working at a prassure of 160 lb. per square inch. The 
trial was a satisfactory one, 11 knots average being fully 
maintained. The vessel afterwards proceeded on her 
voyage to Cardiff, where she loads for Port Said. 





The s.s. Baron Driesen, recently launched by the 
Irvine’s Shipbuilding and Dry Docks Company, Limited, 
West Hartlepool, was built to the order of the Northern 
Steamship Company, Limited, St. Petersburg, of which 
Mr. Paul Morch is the managing director ; she proceeded 
on Saturday, the 27th ult., on her trial trip. She is of 
the following dimensions: Length, 360 ft.; breadth, 
47 ft. 9 in.; and depth, 30 ft. 24 in.; and of a large mea- 
surement cargo capacity. Engines of the triple-expansion 
type have been supplied by Messrs. Richardsons, West- 
garth, and Co., Limited, Sunderland, with cylinders 25 in., 
41 in., and 67 in. in diameter, with a stroke of 45in., steam 
being supplied by two gE boilers, constructed to 
work at a pressure of 165 lb. A mean speed of 11 knots 
had been maintained during the trial. 





launched on Tuesday, 
. Thompson and Sons, 
Yard, Sun- 
essrs. Row- 


The s.s. Roma was successfull 
the 30th ult., by Messrs. Joseph 
Limited, of the North Sands Shipbuildin; 
derland ; she has been built to the order of 
land and Marwood’s Steamship Company, Limited, of 
Whitby, and is the tenth vessel Messrs. Thompson have 
built for these owners. She is built to Lloyd’s highest 
class on the three-deck rules, but with only one deck laid; 
and the principal dimensions are 342 ft. between perpen- 
diculars, 49 ft. 6 in. breadth extreme, and 27 ft. 6 in. depth 
moulded. She will be a deadweight and cubic 
capacity carrier, and is fitted with all the latest improve- 
ments. The eg ered machinery has been constructed 
by Messrs. John Dickinson and Sons, Limited, of Sunder- 
land; the sizes of cylinders are 244 in., 40 in., and 66 in. 
in diameter by 45 in. stroke, supplied with steam by 
three large multitubular boilers working at 160 1b. pres- 
sure. 





The new steel screw steamer Marsden had a successful 
trial trip off the Tyneon Wednesday, the 3ist ult. She has 
been built by Messrs. Wood, Skinner, and Co., Limited, 
Bill Quay-on-Tyne, to the order of the Burnett Steam- 
ship Company, Limited, of Newcastle-on-Tyne, and is 
of the following dimensions: Length, 210 ft. ; breadth, 
31 ft.; and depth, 18 ft. The main engines have been 
supplied from the Northumberland Engine Works of 
the North - Eastern ine Engineering Company, Li- 
— — rend and consist 4 a seb “ _ i 
atest type of triple-expansion engines, having cylinders 
17 in, in., and 46 in. in diameter b 33 in, stroke, 
supplied with steam by one large steel boiler. 


The Harelda, which is being built for the fleet of the 
Cork Steamship Company, Limited, of Cork, was 
launched from the Neptune Shipyard, Newcastle on- 
Tyne, by Messrs, Wigham- Richardson and Co., Limited, 
on Wednesday, the 31st ult. The steamer is 255 ft. in 
length by 334 ft, beam, and will attain Lloyd’s highest 
class. She will be fitted with triple-expansion engines 
and boilers, also by Messrs. Wigham-Richardson and 
Co., Limited. 





On Thursday, the 1st inst., the s.s. Cockerill, built by 
the John Cockerill Company at their Antwerp sbi 
yard, and engined by Messrs. Richardeons, Westgarth, 





and Co., Limited, Middlesbrough, had a very satisfactory 
trial trip. 





The twin-screw steamer Galicia, which has been con- 
structed by Messrs. Wigham-Richardson and Co., Limited, 
Neptun Works, Newcastle-on-Tyne, for the Pacific Steam 
Navigation Company, of Liverpool, went for her trial 
trip on Thursday, the 1st inst. The steamer is built of 
steel ; she is 413 ft. in length by 50 ft. beam, and is fitted 
with triple-expansion engines, which, as well as the 
boilers, have been constructed by Messrs. Wigham- 
Richardson and Co., Limited. The trials, which were 
very thorough, went off satisfactorily, and a speed of 
13? knots was attained. 





The new steel screw steamer Inkum, built to the order 
of Sir pew cred Furness, M.P., for Messrs. J. H. 
Welsford and Co., Liverpool, by Messrs. Alex. Stephen 
and Sons, Limited, of Linthouse, ran her trial trip in the 
Firth on Thursday, the 1st inst. She is a steamer of 
8000 tons deadweight. with a measurement capacity 
of about 13,000 tons. Her dimensions are 400 ft. by 50 ft. 
by 39 ft., and she carries 8000 tons deadweight on a mode- 
rate draught. She has accommodation for captain, 
officers, and a limited number of first-class passengers in 
deckhouses amidships. She has triple-expansion engines, 
having cylinders 26 in., 41 in., and 67 in. in diameter by 
51 in. stroke, with very large boiler power and Howden’s 
forced draught. There are special arrangements to take 
a large quantity of water ballast in the event of shifting 
from port to port without coal. “Portions of these com- 
partments can also be utilised for cargo, and the holds 
are fully fitted up for grain cargoes and ventilated for 
cattle carrying. On the mile a speed of 12} knots per 
hour was obtained. 





On Thursday, the 1st inst., the new steamer Pembroke- 
shire, built by the Sunderland Shipbuilding Company, 
Limited, proceeded on her official trial. She is a steel 
screw steamer, 360 ft. between perpendiculars by 48 ft. 
broad by 31 ft. deep, and will carry 7150 tons dead- 
weight upon Lloyd’s freeboard. he main engines 
are by the North-Kastern Marine Engineering Company, 
Limited, Sunderland, and have cylinders 26 in., 424 in, 
and 694 in. in diameter by 45 in. stroke, steam being sup- 
plied by three large boilers, working at a pressure of 
180 wo gd square inch, A mean speed of 10? knots was 
obtained. 





Messrs. Robert Stephenson and Co, Limited, Heb- 
burn-on-Tyne, launched on Thursday, the Ist inst., 
a large steel screw steamer, built for the Elswick 
Steam Shipping Company, Limited, of Newcastle. 
The vessel is of the following dimensions: 340 ft. 
between perpendiculars by 47 ft. extreme by 29 fc. 
10 in. moulded depth. The propelling machinery, 
which is to Lloyd’s highest class, consists of a set of large 
size triple-expansion engines. The steam will be supplied 
from two single-ended boilers, the working pressure bein 
165 1b. per square inch. The machinery is being suppli 
by Messrs. Richardsons, Westgarth, and Co, Limited, 
Sunderland. The vessel was named the Elswick Grange. 


There was launched on Saturday, the 3rd inst., at 
Irvine (Clyde), by the Irvine Shipbuilding and Engineer- 
ing Company, Limited, a steel screw steamer of about 
800 tons deadweight, to the order of Kalmar Angkvarns 
Aktiebolaget, Sweden. The vessel measures 180 ft. by 
29 ft. by 13 ft. 6 in. moulded. Triple-expansion engines, 
having cylinders 15 in., 25 in., and 40 in. in diameter by 
27 in. stroke, with large steel boiler, 160 1b. working 

ressure, are being supplied by Messrs. McKie and 

xter, engineers, Glasgow. The steamer was named 
Joh. Jeansson. 





The London and Glasgow Engineering and Shipbuild- 
ing Company, Limited, Govan, launched on Tuesday, 
the 6th inst., a steel screw steamer for the Indo-China 
Steam Navigation sage oom fi trade in the Eastern seas. 
The dimensions of the vessel are : 290 ft. by 42 ft. by 25 fo. 
moulded, and about 2350 tons gross. She is designed to 

about 3500 tons deadweight on a comparatively 
small draught of water. The saloon and accommodation 
for captain, officers, engineers, &c., and a limited number 
of first-class ngers, are under the bridge deck. The 
ship will be fitted by the builders with triple-expansion 
engines, having cylinders 21 in., 34 in., and 56 in. in dia- 
meter by 42 in. stroke, and one single-ended boiler 16 ft. 
in diameter by 11 ft. 6in. long, fitted with Howden’s 
system of forced draught, the working pressure being 
170 1b. The vessel was named the Hop Sang. 


Sir Raylton Dixon and Co., Limited, Middlesbrough, 
have launched a large steel screw steamer built to the 
order of Messrs. Scaramanga Brothers, for the Calliope 
Steamship Company, Limited, of London. Her prin- 
cipal dimensions are 352 ft. by 47 ft. by 27 ft. 6 in. 
moulded,and a deadweight carrying capacity of about 
6000 tons on a light draught of water. The machinery 
will be supplied by the Central Marine Engineering 
Company, Limited, West Hartlepool, and consists of 
a set of triple-expansion engines, 25 in., 41 in., and 67 in. 
cylinders by 45 in. stroke, supplied with steam at 
180 Ib. pressure by three large single-ended boilers. The 
vessel was named Euterpe. 


H.M.S. iegle has just completed a series of trials 
i ~— ly interesting, : this vessel is the first 





which are 
British ip to be fitted with Babcock and Wilcox 
boilers, since eis were experimentally tried in H.M.S. 


Sheldrake, and as ac uence the Water-Tube Boiler 
Committee was represented by Mr, John List, one of the 





members, and by Mr. Woods, thesecretary. The Espiegle 
is a sloop designed - Sir W. H. White, and built at 
Sheerness Dockyard, of steel with wood and copper sheath- 
ing. Her length is 185 ft., beam 33 ft., and at a draught 
of 11 ft. 3 in. she displaces 1070 tons. Her engines, 
which have been constructed by the Wallsend Slipway 
and Engineering Company, Limited, from the designs of 
Mr. Andrew Laing, the engineering manager there, are 
of the jem sagan opera to develop 1400 indicated 
horse-power, and to give the vessel a speed of 13} knots. 
The armament consists of six 4-in. quick-firing and four 
3-pounder quick-firing guns. The trials, which were 
carried eee, ite ra a hitch, consisted of a 30-hours’ 
run at about 330 indicated horse-power, 30 hours at 1000 
indicated horse-power, and eight hours at the full power 
of 1400, and the results are tabulated : 





July 30. 


Date July 24. July 27. 








: 80 Hours’ Coal|/30 Hours’ Coal) 8 Hours 
Nature of trial =. Consumption. Consumption. Full Power. 
Steam port Ib. 203 198 
Pressure — - og 198 198.9 
. por in 26 
Vacuum star’d ,, 264 263 26 
Revolu- f port min. 125 | 179.4 200 6 
tions. (star’d ,, 124.7 178.7 | 197.6 
Air pressure .. in. Nil | Nil | 2 
Indicated } port as 162 | 515 | 705 
Horse- starboard 7 | Sia | 70 
Power Jtotal ... 387 | 1099 | 1495 
Coal consumption, Ib. | | 
per horse-power hour 1.53 | 1.54 | 1.69 





There were present from the Admiralty Mr. Hall and Mr. 
Marwick ; from the Dockyard, Mr. Andrews and Mr. 
Rider ; while Mr. Andrew Laing represented his com- 
pany as the contractors. Mr. Murray attended in the 
interest of the Babcock and Wilcox Company. 


On Tuesday, the 13th inst., the shallow-draught twin- 
screw gunboat Moorhen, built to the order of the British 
Government, was successfully launched from Messrs. 
Yarrow’s new works at Poplar. The Moorhen and also 
the Teal (a sister ship) are constructed on a system which 
enables a large propeller to be in combination with 
a very shallow draught, of which type of vessel Messrs. 
Yarrow and Co. have made a speciality. The draught of 
these gunboats fully be a. 5 8 is 2ft. 3 in., and the speed 
13 knots. All the vulnerable parts, such as the machinery 
space, &c., are completely encased by chrome steel rifle- 
proof plates. The vessels are constructed in floatable 
sections, a system introduced by the Poplar firm many 
years ago, by which means the tedious process of riveting 
together and launching abroad is entirely avoided, the 
various sections being lowered into the water and bolted 
together afloat, 





Our Ratts AproaD.—The exports of rails from the 
United Kingdom continue to be pretty well maintained, 
there having been some improvement of late in both 
the Indian and Australasian demand, to say nothin 
of the rally which appears to be taking place in Sout 
Africa.. There has also been a better inquiry for British 
rails in Canada, The principal rail exports in July 
compare as follows with the corresponding shipments 
in July, 1900, and July, 1899: 








Country. | July, 1901. | July, 1900. | July, 1899. 

tons | * tons tons 
Sweden and Norway 4,461 7449 5,548 
Brazil .. eS “a = 2,148 527 1,046 
Argentina .. om » 4,137 4738 6,798 
British South Africa 1,613 | 1133 744 
British India ne 3 8,660 6577 | 11,699 
Australasia .. oe -.-| 10,896 3858 | 7,097 
Canada : en ++ 9,158 96 | 8,266 








In the seven months ending July 31, this year, the 
demand for British rails improved in Russia, Sweden 
and Norway, Chili, Argentina, British South Africa. 
British India, Australasia, and Canada; but it fell off 
more or less considerably in Denmark, Egypt, Chioa, 
Japan, and Mexico. This is shown by the following Table 
illustrating the principal exports for the first seven 
months of this year, and the corresponding periods of 
1900 and 1899 : 








Country. 1961. | 1900. 1899. 
tons tons tons 
Russia sn HA 9053 | 1,633 12,03¢ 
Sweden and Norway 34,048 {| 22,70) 55,009 
Denmark .. +3 1,136 7,616 7,121 
Egypt.. 14 13,644 19,258 
Ohina.. 1,798 5,707 8,21 
Japan. . 4,434 10,211 1,740 
Mexico 3,013 12,543 5,686 
Chili .. 9,567 773 2,100 
Brazil pi 6,357 6,797 12,859 
Argentina .. aa 48,865 23,021 12,256 
British South Africa 28,176 20,118 12,669 
British India . 94,700 53,181 102,438 
Australasia .. 43,479 33,557 30,008 
Canada 22,686 7,325 12,785 
The prices current for rails have been gcod of late, the 
ths of this 


264,045 tons exported in the first seven mont 
year being ‘abent abt 1,631 260/., while the 268,240 tons 
shipped in the firstseven months of 1899 were only valued 
at 1,283,1777. On the other hand, the cost of production 
has, no doubt, been increased this year by the high rates 
current for combustibler, 
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Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The-number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated yrom abroad, the 
&c,, of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O, 
p tnt 25, Southampton Buildings, Chancery-lane, 
the uniform price of 8d. , 

The date of the advertisement o) the 0) a Comp 
Svecijication is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the pt of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


Names, 


Sale 
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ELECTRICAL APPARATUS. 


11,264. H. Hirst, London. Switchboards. [1 Fig.) 
June 21, 1900.—This invention provides a switchboard for electric 
distribution, wherein the number of ways, switches, fuses, or cut- 
outs can be varied according to the number of circuits it is de- 
sired to control. Each switch, fuse, or cut-out and fittings is 
mounted on a separate base or slab, preferably of white porce- 
lain, and these are arranged side by side or adjacent to each 
other and connected up by the usual omnibus bar, the number of 
slabs and fittings corresponding to the number of ways it is 
desired to control. A double-pole switchboard with switches only 








fe 

| @ 
1] 

| 


| 


oO 


° 





oO 
| 
| 
| 


/© 




























































L 
(.264,) 

on one pole is illustrated, but by selecting other slabs it might 
be a double pole board with switches on each pole, or some other 
combination. The claims are as follow : ‘1. Inan improved switch- 
board the means for and method of adjusting and arranging 
switchboard connections on se) te slabs to meet the exigencies 
of variation, substantially as herein described and shown by the 
drawing. 2. In an improved switchboard the combination of 
bases, cut-outs, switches, and terminals upon separate bases, with 
single or double pole cut-outs, with an omnibus bar and per- 
manent base substantially as and for the purposes herein de- 
scribed and shown.” (Accepted July 3, 1901.) 


11,358, H. U. Wollaston and T. U. Sherrin, Slough. 
Storage Batteries. [5 Figs.) June 22, 1900.—A storage 
battery electrode, according to this invention, comprises an inner 
core of lead wound spirally and having around it a moulded or 


Fig.i Pig.2 


Fig. 3. 























plastered layer of active material, the whole forming a cylindrical 
rod with the ends of the lead core projecting therefrom. e 
rod thus formed is enclosed in a perforated sheathing of vulcanite 


elastic jacket for the electrode. The jacket, it is stated, requires 
no auxiliary means for holding it in place, but end or other retain- 
ing rings may be used upon it if desired. (Accepted July 3, 1901.) 


15,473. A J. Bouts, Senden. (E. Andreas, Dresden, 
Germany.) Storage ries. August 30, 1900.—A 
rocess of forming lead peroxide electrodes of extended surface 
or storage batteries is, according to this invention, as follows: 
The plates are first treated electrolytically as anodes in dilute 
sulphuric acid, and are then immersed in dilute nitric acid until 
the brown peroxide coating assumes a grey colour, the plates are 
then withdrawn and thoroughly washed, after which the process 
= my until the full capacity is attained. (Accepted 
Y %, . 


14,723. L. Andrews, Hastings. Magnetic Cut-Out. 
[5 #£igs.] August 16, 1900.—This invention relates to netic- 
ally released ‘‘ mousetrap” switches of the kind destntbed in 
Patent Specification No. 26,733 of 1897, and with the object of 
dispensing with flexible connections the series winding is made 
as a coil, opposite portions of which are jally surrounded with 
iron forming two horseshoe electromagnete, whose free ends point 
in one direction. The shunt winding is in twocoils, through each 
of which projects (so as to be located between the ends of one of the 
aforesaid magnets) one end of an approximately horseshoe-shaped 





piece of iron which forms part of the armature of the apparatus 
and is secured to a pivotally-mounted body adapted to control 
the movement of the switch. The connection of the windings 
and the arrangement of the iron pieces are such that whilst when 
one of the currents is flowing in the proper direction in relation to 
the other there may be a slight tendency to rotate the armature 
so as to force it against a stop and to keep the switch closed the 
reversal of this relative direction of flow causes the armature 
to rotate in the opposite direction and release the switch. 
(Accepted July 10, 1901.) . 


16,644. S.Z deFerranti, London. Electricity Meters. 
{1 Fig.] September 18, 1900.—In meters of the kind described in 
patent Specification No. 3112 of 1892, in order to prevent altera- 
tion of the rate of registration of the meter by reason of any ab- 
normal and considerable flow of current which may occur, and to 
compensate for starting friction, according to this invention the 
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electromagnet is formed complete with an iron core, giving a mag- 
netic circuit entirely within the iron except for the narrow air 
gap in which the moving parts of the meter rotate, and there is 
arranged symmetrically within or around one of the poles of the 
electromagnet a permanent magnet for effecting the required cor- 
rection of the meter. (Accepted July 10, 1901.) 


9919 J.B. Stone, Worcester, Mass., U.S.A. Light- 
ning Conductors. [3 Figs.) May 13, 1901.—In order to 
form a hollow cable for lightning conduction or other use, a 





serving of wire is wrapped around a twisted strip, preferably 
in a 9 ena opposite to the twist of the strip. (Accepted July 
10, 1901. 

10,940. J.Swinburne, London, Resistance Heaters. 
June 16, 1900.—In order to in some degree protect electrical 
resistance heaters comprising oxidisable and earthy constituents 


sisting of graphite, kaolin, and f may be used—the kaolin 
and felspar forming a vitrifiable mix’ The scope of the inven- 
tion is limited in the claim to heaters for electrolytic incan- 
descence lamps. (Accepted June 19, 1901.) 


GUNS AND EXPLOSIVES. 


14,261. A. Reich: London. (Fried, Krupp, Essen, 
Germany). Wedge (8 Figs.) August 9, 
1900.—According to this invention, apparatus is provided by 
means of which recoil is utilised to actuate the b mechanism 
of large guns. To the conveyor screw (such, for example, as is 


reer, 


Fig.t. 




















described in Patent Specification No. 1793 of 1898) is attached a gear 
wheel adapted to engage with and to be turned by a rack moving 
with the barrel, but at a lower speed than that with which the barrel 
runs out, thus effecting the opening of the breech on the recoil of 
the weapon. Apparatus according to the invention is described 
and illustrated in detail. (Accepted July 3, 1901.) 


14,262. A. Reichwald, London. (Fried. Krupp, Essen, 
Germany.) Recoil Brakes. [11 Figs.) August 9, 1900.—In 
order to prevent gun e fluid friction brakes from 
allowing a too rapid return motion of the gun to the firing” posi- 
tion, according to this invention, a device in the nature of a 
valve is applied to each of the by- for the fluid, in 
such manner that whilst allowing a more or less free passage for 
the fluid during recoil, - © nape bmg — of the 
passage or passages is considerably reduced. @ by-pass pas- 
sages for the liquid are of decreasing area towards the rear of the 
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cylinder, and this alteration of area may be obtained by a ual 
lessening of the depth or width of the passages when they are 
in the brake cylinder, or by an increase in the size of a rib on 
the cylinder protruding into the by-pass when the pas- 
sages areon the piston. Several kinds of valve device suitable for 
the purpose are described and illustrated. In the arrangement 
illustrated herein there are two by-pass in the cylinder, 
decreasing in depth toward the rear, and there are spring-con- 
trolled valve flaps on the piston adapted to practically close the 

ages when the gun barrel is moved in a forward direction. 
Paecepted July 3, 1901.) 


21,891. P. Jensen, London. (Krag-Jérgensen Company, 
Christiania, Norway.) Rifle Magazines. (13 Figs.) De- 
cember 3, 1900.—A Krag-Jérgensen magazine of the kind which 
can be charged at the side, and for use on the British service 
rifle, comprises a hinged door which opens towards one side, and 
down which the cartridges can be rolled, and which carries means 
for automatically depressing the feed spring when it is brought to 
the open position. In order to prevent the feed spring from coming 
into operation too quickly on the closing of the door, the lug on 
the door which acts on the spring is constructed as a part separate 
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from the hinge, and having a face contacting with the hinge or 
door, so that in opening the latter the lug is taken along and 
acts as before described, till it comes beyond the vertical line, 
when the contact between the hinge and the lug is broken so 
that the door may be fully ee without being under the influ- 
ence of the spring. Upon closing the door it will first movea 
certain distance without acting upon the lug, but afterwards the lug 
is taken along with the door, and at the moment before the door 
closes the lug is brought back over the dead point, whereupon 
the spring is freed. (Accepted July 8, 1901.) 


9398. A. Gutensohn, London. Picric Acid Manu- 
May 6, 1901.—This invention provides improvements 
applicable to the process of picric acid (tri-nitro phenol) manufac- 
ture described in Patent Specification No, 16,628 of 1900, in which 
it is stated that instead of adding the phenol to the nitric acid as 
a sulphate, with the object of diminishing the suddenness of reac- 
tion, the inventor dissolves the phenol in mineral oil, and adds 
the solution to nitric acid, on surface of which is a layer of 
mineral oil. According to this invention, to each part of pheno! 








or other peewee fl material, and the said sheathing may be a 
tube split longitudinally, with butt or lapped edges and forming an 








from the Gere action of the atmosphere, the earthy con- 
stituent is vitrified, or the heaters are glazed. A mixture con- 


pa 
to be converted 3} to 4 parts of strong nitric acid (sp. gr. 1420) ‘s 
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allowed, and to this is added some 12 per cent. of sulphuric acid 
and 30 per cent. of water, the mixture being pl in a deep 
eylindrical vessel immersed in a water bath maintained at 80 deg. 
Fahr. The acid is covered with mineral oil, and a cover is pro- 
vided for the vessel in order that little acid fume may be liberated 
or escape uncondensed. The phenol, dissolved in four times its 
weight of hot n oil, is divided into two portions, one of 
which is added to the acid, and the bath kept warm for about 
twelve hours, after which the oil and acid are off the picric 
acid crystais and the other half of the phenol is then similarly con- 
verted. The picric acid separates from the liquid as a solid, and is 
recrystallised in hot water containing about 2 per cent of sul- 
phuricacid. (Accepted July 8, 1901.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


11,152. H. Hiedmann, Berkenwerden, Germany. 
Vicon, [4 Figs.] May 30, 1901.—In this parallel vice the front 
jaw is fixed and the back jaw slides, and is brought into contact 

















with the work to be held or with the front jaw by means of a 
wedge action lever pivoted to the back jaw, and toa block run- 
ning in a curved slot on an extension from the front jaw. (Ac- 
cepted July 10, 1901.) 


MINING, METALLURGY, AND METAL 
WORKING. 


6639. R. C. Strefel, Elwood, Pa., U.S.A. Tube 
Rolling. (3 Figs.) March 29, 1901—For rolling tubes from the 
billet, according to this invention, reversing rolls are provided 
and a double-faced mandrel. The tube is reduced in a number of 











passes, the direction of rotation of the rolls being reversed at the 
end of each pass. At the end of each pass the tube and mandrel 
are rotated part of a revolution, the rolls in some cases being 
wat nearer to each other for the next pass. (Accepted July38, 


9903. The British Aluminium Company. poe, 
London. (4. H. Cowles, Cleveland, Ohio,U.S.A.) Electri 
Smaiting. (2 Figs.] May 18, 1901.—In order to obtain elements 
of a volatile character from ore or a compound containing them, 
the ore or compound is fused and maintained at a temperature 
above the volatilising point of the elements, and electrolysed in 
contact with a porous cathode, through which the element as it 
becomes electrolytically separated can pass to a condensing vessel, 








where it is collected. In the apparatus illustrated for use in sodium 
reduction the porous cathode is of carbon and covers the bottom 
of the cell. though both the anode and cathode are of carbon 
it is stated that “the mene od of the co:nbination of carbon and 
oxygen is alone about sufficient to decompose the oxygen sodium 
compound being operated upon, for this combustion of the carbon 

e tends to produce an electric current in the same direction 
as the electrolysing current employed, and thereby reinforces 
such current.” (Accepted July 3, 1901.) 


13,582. G. W. Green, Little Chester, Derby. Bend- 
ing Metal Plates. (6 Figs.) July 28, 1900.—This invention 
relates to forming from t iron, tunnelling or tank plates 
of the kind which have generally been cast. In orderto get the 
compression blocks to properly form the radiating flang 
of the plates, to enable the ready extraction of the pla 
from the blocks when bent, and to extract the pressure blocks 


from the inside of the plate, two sets of pressure blocks are used, 
the lower set being worked by an hydraulic ram and havi: 
of the same shape as the plate to be 
screwed up or otherwise secured 

the pressing. The upper set of bl 


abed 
uced and adapted to be 
htly to each other during 
is actuated by side rams 





of the hydraulic kind. The cylinders of the pe presses are set 
on a lines according to the angle of the radiating flanged 
edges of the plate to be —_ uced, the plate being fixed upon the 
lower set of presses. hen extracting the plate from the press 








the upper rams draw the pressure blocks away on their radiating 
converging lines, and the lower ones are opened by means of 
tapering wedges with a screw attachment. (Accepted July 10, 
1901.) 


RAILWAYS AND TRAMWAYS. 


11,519. H. G. Nicholson, Bellevue, Ireland. Trolley- 

ire (6 Figs.] June 25, 1900.—In order to provide a 
trolley-wire frog in which a movable point or switch can be ad- 
justed by the trolley arm so as to bring the point or switch into 
position to coincide with the line on which the trolley wheel is to 
travel, according to this invention at the end of the line from 
which the trolley-wheel runs is hinged a tongue or point which 
can be turned to coincide with either of the lines on to which the 
trolley wheel is to proceed. Secured to the movable tongue or 
point are arms extending downwards and provided at their lower 
ends with pieces extending longitudinally, between which the 

















trolley head or pole, or some part connected with it, passes, 
so that when the trolley wheel reaches the movable tongue or 
point the longitudinally extended pieces are acted upon in such 
wise as to cause them to set the tongue or point to one or the other 
line, according to the direction of the sideways pull of the vehicle. 
The longitudinally extended pieces are preferably capable of 
yielding sideways by being made, for example, of spring metal, in 
order that the tongue or point may be held securely over and 
injurious strain upon the parts avoided. If desired, the tongue or 
point can be made so as to be kept normally in one position by 
the action of a —_— or weight, in order that it may be moved 
by or from the ad head or pole in one direction only. (Ac- 


cepted July 3, 1901. 

13.949. H. F. Spencer, London, and H. Brunlees, 
Lindfield, Sussex. Single-Line Railways. [8 Figs.) 
August 3, 1900.—In a single-line railway system in which the 
vehicles have the bulk of their weight brought on toa central line, 
a wheel or wheels bearing on the ground carrying the remainder ; 
and with the object of minimising the amount of weight to be 
borne by the ground wheels, the truck is provided with means 














whereby the vehicle body may be moved laterally to obtain a 
balance, and with a pendulous device to indicate verticality. 
When intended for military purposes, the car bodies are con- 
structed so as to be water-tight, in order that they may be used as 

mtoons. In the complete specification is described and claimed 
*a vehicle having at each end a bogie truck whose wheels run on 
a central rail, and at each side spring-controlled balance wheels 
that run on the ground.” (Accepted July 3, 1901.) 


MISCELLANEOUS. 


17,585. H. L. Doulton and S. M. Chapman, London. 
Tap Jar. [4 Figs.) October 4, 1900.—An improved tap jar, 
according to this invention, has an external boss or projection 
on the side of the jar at or near the bottom, having a horizontal 
way communicating with the interior of the jar. Transversely 
to this way, and communicating with it, is another horizontal 
ban § which continues completely through the boss or projection, 
and the object of which is to receive the tap or cock, which has a 
stem or stalk made of a smaller diameter than the horizontal way 
and of somewhat greater length, 80 that when it is inserted into 
the way its end projects. The projecting end is screwed to take 
a nut. Where the stem or stalk joins the barrel of the tap there 
isa shoulder. The stem or stalk of the tap is hollow and has a 
transverse way, and the end which projects h the hori- 
zontal way of the projecting boss is preferably closed ; but if 
left open, has a cl cap or ferrule instead of the screw nut 





before mentioned. In fixing the tap to the bottle or vessel the 
stem is inserted into the horizontal way, and the nut or ferrule is 
screwed on to the projecting end. To prevent leakage between 
the tap and the bottle, washers of india-rubber are interposed 
between the boss and the shoulder on the tap at the one end and 


between the boss and screw nut or cap at the other end. It is 
stated that taps fitted in accordance with this invention cannot be 
blown out by pressure within the vessel, and that as they do not 
project far from the vessel they are less liable to damage than 
such taps on these vesselsas now made. (Accepted July 10, 1901.) 
wet W. E. a Welstantes.. Le and 

. Orme, Burslem, ‘3. Clay-Moulding a- 
ratus. {1'Figs.] July'18, 1900.--In moulding plastic clay for 
the manufacture of hollow ware, according to this invention the 
clay ia sheet form is interposed between a mould and a core or 
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chum, and the latter is expanded so as to force the clay to take 
the shape of the former. The core orchum may have an elastic 
exterior wall so that it can be ——— by fluid pressure. The 
mould is preferably separable an ted on slides. (Accepted 
July 10, 1901.) 


15,245. J. Everard, Waltham Cross, Herts. Port- 
able er. (3 Figs.) August 27, 1900.—This hanger com- 
prises a toggle lever, from the pivot of which the weight is sus- 
pended. The toggle is connected to serrated shoes. and the 
whole apparatus is arranged in such wise that when a weight is 
hung upon the toggle pivot by means of a hook provided for that 
purpose the shoes are caused to separate or close and to grip into 
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or onto the surfaces against which they bear. The distance 
between the shoes is made adjustable, preferably by the provision 
of a series of holes at the inner end of each of the toggle links, 
into any of which holes the toggle pivot may be placed. Means 
(for example, a screw) may be provided whereby an artificial strain 
may be initially brought upon the toggle to cause the hanger to 
grip with sufficient firmness, to retain it in place when not loaded. 
(Accepted July 8, 1901.) 


8691. F. Boenke, Wiesenberg, Germany. Build- 
ig Mai . [2 Figs.) April 27, 1901.—A building block 
or tile for heat insulation purposes oe according to this 
invention a number of lengths cf bamboo bound together or 
united into a fabric or mat by means of cord or the like; the 





said fabric being embedded into the material of the block or tile 
in the process of manufacture. A cement tile is proposed and 
may be made from materials comprising wood ash, sawdust, 
burnt magnesite, heavy spar, and chloride of magnesium in 
specified proportions. (Accepted July 10,1921.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand 





Spanish IRon Minerats.—The production of iron ore 
in Spain declined last year to 8,480,246 tons, as com 
with 9,397,733 tons in 1899. The exports were on 0 
tons, as compared with 8,613,137 tons in 1899. he 





ong part of last year’s exports went to Great Britain, 
ut the United States took 195,961 tons. 
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LITERATURE. 


Motor Vehicles and Motors ; their Design, Construction, 
and Working by Steam, Oil, and Electricity. By W. 
Worpsy Beaumont. Westminster: Archibald Constable 
and Co., Limited. Philadelphia: J. B. Lippincott 


and Co. 

Tue object of Mr. Beaumont’s book, as stated in 
the preface, is comprehensive. The work is in- 
tended ‘‘to put its readers into possession of an 
accurate and critical account of modern forms of 
mechanically - propelled road vehicles of various 
kinds.” This is no light task, and necessarily in- 
volves a heavy volume, for the author goes back 
to the early history of his subject, to the days of 
Hancock, Gurney, Dance, Summers, and Ogle, 
Maceroni and Squire, Hills, Russell, Church, Red- 
mund, and others. Pictures are given of these 
early efforts ; which, the author tells us, appear to 
have been ‘“‘ incapable of continuous service without 
more incident than was agreeable to the passengers, 
or commercially satisfactory to the owners.” All 
practical enterprise ceased about 1835, and nearly 
all the lessons of experience were lost ; so that in 
modern times all has had to be re-discovered. This 
process is said to have been n about 1893 or 
1894, when Leon Serpollet made his first steam 
carriage. In 1884, Gottlieb Daimler made those 
beginnings which have resulted in the new order 
of things ; his labours were not those of re-dis- 
covery. 

Having dealt with the heavy steam road vehicles, 
the author devotes a chapter to ‘‘ The Intermediate 
Period.” Ricketts’ road steamer of 1858, and 
Yarrow and Hilditch’s successful steam carriage of 
four years later, are described and illustrated, to- 
gether with Patterson’s steam carriage of the same 
period. Other types are also dealt with, down to 
Blackburn’s ‘‘ steam dog-cart” of 1878. A chapter 
on **Power and Frictional Losses” follows. Mr. 
Beaumont advances the somewhat startling opinion 
that we might profitably spend on road improve- 
ment and construction a hundred millions sterling. 
The chapter might be studied with advantage, for 
undoubtedly more failures in load locomotion have 
been due to underestimating power needed and 
stresses set up than from all other causes. 
When one hears of 60 horse-power being put into 
one vehicle to carry three or four persons, it would 
seem that some designers have not stumbled over 
this obstacle ; whilst at the same time we get an 
inkling of how difficult a task the automobilist has 
before him in rivalling the railway. Of course, it 
is the short lengths of the steepest roads that make 
the additional power so needful. Without going to 
the full extent of Mr. Beaumont’s hundred millions, 
doubtless much money might profitably be spent in 
continuing the work of the old road-makers of the 
coaching days; by shaving the tops off hills, and 
filling the material into the hollows of valleys. In 
this chapter the author goes in detail into the ques- 
tions of frictional losses in the mechanism, the effect 
of load on bearings, the advantages of ball bearings 
and of roller bearings. 

Road resistance is next discussed ; figures of 
merit for various constructions—asphalte, wood, 
macadam, &c.— being given. The variation is 
between 100 to 140 for gravel down to 10 to 12 
for iron-plate tramway; asphalte is 22 to 28; 
hard wood about the same ; and very hard, smooth 
macadam, 40 to 45; good macadam, 45 to 52. In 
dealing with the effect of width of tyre, it is 
shown by a table that the broad tyre has gene- 
rally the advantage, although this is reversed in 
the case of sticky surfaces. The economy of the 
pneumatic tyre, in om to power needed for 
draught, is not only relatively greater upon’ a bad 
than on a good road, but it also increases with the 
speed and load. The plain rubber tyre, while 
better than iron at a trot, is not so good at a walk. 
The resistance due to gravity is discussed, as well 
a3 air and wind resistance. Some interesting 
details are given in connection with the latter 
subject. A car presenting an effective area of 
20 square feet, and running at a velocity of 10 
miles per hour, would have a resistance equal to 
7.30 Ib.; at 20 miles per hour it would be 29.2 Ib.; 
and at 40 miles per hour, 116.8 1b. In the case of 
4 car running at 25 miles an hour, and meeting a 
very high wind at the same speed, there would be 
@ wind pressure on a man’s face of from 2 Ib. to 31b. 
At 20 miles an hour the resistance of the air is equal 
to the road resistance ofa four-passenger rubber- 
tyced car ; and in a high wind of 40 miles per hour 
phe air and wind resistance together will exceed the 





road resistance by about five times. That is equal to 
changing a demand for 8 horse-power into one for 
40 horse-power, which, again, is equivalent to 
changing a gradient from about 1 in 100 to 1 in 7.5. 

The next chapter carries us inte another division 
of the work, and brings the subject down to the 
modern period inaugurated by the enfranchising 
Act of 1896. The author now deals with the 
‘*modern motor,” commencing with the Daimler 
and other mineral spirit engines. In this division 
of the work a large number of illustrations are 
given, both of general views of various motor car- 
riages, and of details of the mechanism. A great 
deal here dealt with is now practically ancient 
history, so rapidly has the practice of automobilism 
advanced. The matter is, however, extremely in- 
teresting, and instructive also, as typical of the 
progress of mechanical invention. ose of the 
readers of ENGINEERING who have followed this 
branch of mechanical science will be familiar with 
many of the examples here brought forward ; 
but it is extremely useful to have them col- 
lected together in one volume. There is a 
general lesson to be learnt also from this part of 
the book. Those who have originated an industry 
can maintain the lead in spite of their first 
ideas becoming obsolete; and even in some cases 
although further progress may be the result of 
the inventive faculties of other persons. It 
is an answer to those short-sighted persons 
who prefer to wait until an invention or a new 
system may be perfected in order that they may 
avoid the trouble and expense of the experimental 
stage, and profit by the invention and outlay of 
others. It is a form of argument that has been 
applied extensively in this country in regard to 
electrical engineering, and we are now reaping 
the reward of such short-sighted policy in seein 
immense quantities of electrical plant inapentel 
from abroad. 

Mr. Beaumont next takes the reader to the 
subject of recent high-speed and long-distance 
petrol motor vehicles’; describing in detail, and by 
the aid of many illustrations, such vehicles as the 
Panhard and Levassor racing carriage, the Peugeot 
racing carriage, the Mors carriage and motor, the 
Gorbon-Brillie motor carriage, the Cannstadt- 
Daimler motor vehicles, and others. These are 
dealt with in considerable detail, several pages of 
letterpress and a large number of illustrations being 
devoted to the most important examples. 

Modern light petrol motor vehicles are the subject 
of the next chapter, and these, again, are dealt with 
in considerable detail. 

Mr. Beaumont next takes us into the field of 
motor cycles: a type of vehicle perhaps not likely 
to survive the motor craze which is now strongly on 
us. Descriptions and illustrations are given of 
various cycles now in use. Some of the motor 
quadricycles are really light carriages, with suspen- 
sion wheels and tubular frames, rather than what is 
generally understood as a cycle. Several motor 
bicycles are illustrated. Motor bicycling is a form 
of entertainment that can appeal only, one would 
think, to the most enthusiastic of mechanical eccen- 
trics. In the following section various details of 
carriage motors are dealt with. Then we have a 
short chapter on carburettors, duly illustrated. 
Heavy oil motors are next dealt with. The follow- 
ing chapter is devoted to cylinder coolers and water 
coolers, after which there is a more general chapter 
on motor vehicle components. Electric ignition 
and ignition apparatus concludes this series. Still 
another section of the work deals with petrol motor 
vehicle performance, results of trials and dynamo- 
meter tests being given. Electric motor vehicles 


author points out that attempts in ‘this direction 
have led to very little success, except for vehicles 
carrying light loads short distances. Perhaps some 
day electric power may be bought in every town 
and village of the kingdom as certainly as coal can 


pulsion will doubtless be the favourite mode of 
pleasure travelling for any who may prefer engines 
to horses. 

We now come to the section of the book devoted 
to steam propulsion, the Serpollet vehicle being 
first dealt with, after which certain American 
steam vehicles are noticed. Among the latter 
are the Stanley steam car, which is illustrated and 
described at some length, and the Whitney light 
steam carriage. Some of these steam carriages run 
with remarkable ease and quietness, and are thus 


have a long chapter devoted to them, although the] ; 17 


now be procured ; in that case, electric road pro-| nas 


driven carriages. Reference is also made to the 
Clarkson and Capel steam victoria. The chapter 
on heavy motor vehicles commences with the 
description of the de Dion and Bouton steam 
omnibus, which is fully illustrated and described. 
The Scotte, the Weidknecht, and the Lifu steam 
omnibuses are next dealt with. What may be 
described as freight vehicles offer a more promising 
field for steam propulsion on common roads. The 
Lifu designs are well illustrated, and a chapter is 
next given to the Thornycroft steam vehicles, 
which have taken so prominent a position of late. 
Several of these are illustrated, and the mechanism 
described. The Clarkson and Capel lorry and the 
steam vans of Coulthard, the Leyland, and of 
Simpson and Bodman, also appear in this section 
of the work. Sectional and tubular boilers naturally 
occupy a prominent position in this part of the book. 
It is curious to notice, in connection with this branch 
of engineering invention, how often in a struggle 
after originality the designer is apt to recur to primi- 
tive and discarded ideas. There is a short chapter 
on brakes, and another on vibration, balancing and 
balanced motors, and another on pivoted steering 
axles. The work continues with a discussion upon 
the popular and commercial uses and cost of working 
motor vehicles, together with a chapter on the 
1896 Act and the Local Government Board Regu- 
lations ; after which we are taken back to a detail of 
design in a chapter devoted to tyres. The conclud- 
ing chapter is devoted to motor vehicles for war 
purposes, and one or two other miscellaneous 
questions. 

From the details we have referred to, it will be 
seen that the book contains a large amount of in- 
formation, but it by no means exhausts the subject, 
and another volume is promised by the author. 
Mr. Beaumont’s labours in getting the matter 
together afford valuable assistance to all interested 
in the question of automobilism, whether as manu- 
facturers, designers, or users of motor carriages. It 
is a defect only in detail that the matter is not put 
forward in quite orderly form. There is a want of 
balance between the chapters, and their orderly 
sequence is not ~— secured. There is, however, 
an index to the work, which overcomes, to a large 
extent, this defect ; and, after all, the book is one for 
reference rather than for general reading. As is 
well known, Mr. Beaumont is an engineer who has 
devoted himself very largely to the subject of auto- 
mobilism since its introduction into this country ; 
and the thanks of his colleagues in the profession 
as well as of manufacturers are due to him for 
having made public the results of his labours. 
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THE CONSTRUCTION AND SYSTE- 
MATIC MANUFACTURE OF ALTER- 


NATORS. 

By O. Lascug, Berlin. 
(Continued from page 207.) 

Section 4. Tue Stirrenep Cast-Iron Casina. 

In general engineering, steam engine building, 
&c., the rule is observed of machining all large 
pieces, or castings, in the same position in which 
they are intended to be used later on, on account of 
the natural elastic deflection of all material. Thus 
vertical steam cylinders should be bored when in a 
vertical position, whilst cylinders for horizontal 
engines should be bored out horizontally. The 
same requirement is applicable also to the manufac- 
ture of d namos, 

In the building of dynamos, however, this require- 
ment demands a second set of large machine’ tools, 
as in the usual manufacturing process the cast-iron 
casing is bored out horizontally, in order to fit in 
the laminated iron armature, which consists of a 
large number of. thin segmental sheets. For a 
round casing body these laminated iron segments 
are stamped ; the cast-iron casing must therefore 
be round when it is horizontal, for which reason it 
must be bored out in this position. If now this lami- 
nated iron rim, with its casing, is brought into an 
upright position, it is no longer round, unless 
certain external separate forces are made use of 
which support the casing at the points where the 
greatest deformation takes place. If, as described 
in the previous section, separate staying or sup- 

orting devices are to be employed to support the 
tarbanind in the case of such deformation, then, of 
course, the condition, or requirement, of boring 
the casing out in a vertical position, or in its 
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When, 
however, it is not considered desirable to use 
these supporting devices, the casing must be 
built very stiff and heavy ; so heavy, indeed, that 
the deformation at the most unfavourable point 


working position, is no longer essential. 


does not exceed an allowed limit. The extent to 
which the material can be turned off is limited, and 
thereby also the amount of the highest permissible 
deformation, as the coils embedded in the sheet- 
iron bodies may not approach the bore of the 
casing too closely at any point. A rigid construc- 
tion of this description has not been attempted by 
any European firm, although in a subsequent por- 
tion of this article mention will be made of re- 
cently-published details of a machine by an Ameri- 
can Company (Westinghouse) where the principle 
of the rigid construction has been ren 
carried through with the employment of an 
enormous amount of material. 

As I have said, a round body when brought from 
an horizontal to an upright position becomes changed 
in form by the action of its own weight; the 
material is brought into tension by the action of 
the weight, and changes its form up to the certain 
limit where the interior forces of the material are 
in equilibrium with the outer forces—with those 
due to the action of the weight. 

But the disturbing action of the weight can be 
directly taken up by other forces externally applied, 
and it is according to this principle that the need 
dynamo machines of German and other European 
firms are built. The passing over from the stiff to 
the elastic construction was at first more or less 
unconsciously effected. Casings of 1 to 2 metres 
in diameter (Fig. 34) were, practically speaking, 
rigid ; from these diameters, machines of 4 and 5, 
and eventually 10 to 12 metres in diameter, were 
constructed. In these the stiffening was first 
carried out by the employment of a third foot 
(Fig. 35) ; then four feet to six feet were employed 


(Fig. 37), each of the said feet being caused to exert 
its required proportion of support by means of 
In other words, each 


blocks or adjusting screws. 
separate foot was tightened against the foundation, 


caused the latter to become again round; the 
casing, so to speak, was thus built in combination 
with the foundation block. The action upon the 
substructure of the machine in no wise exceeded 
allowable limits, and corresponded to a certain 
division of the weights on the foundation block 

With the increasing number of these adjustable 
eamporting feet, the constructor’s sense of respon- 
sibility was bound to increase. Fig. 38 on the 
opposite page shows the under half of a 3000- 
kilowatt dynamo, of which the feet situated at 
half the height of the under semi-circle are 
the chief supporting feet ; the two lower feet 
serve only the purpose of preventing the lower 
joint from deflecting ; the two remaining feet have 
little to carry, and it is only for the sake of good 
appearance that they are of strong-looking pro- 
portions ; they are for the purpose of imparting to 
the whole machine a finished appearance. 

Another means which has been much employed 
for maintaining the cast-iron casing exactly circular 
consists, as herein before indicated, in the em- 

loyment of tie-rods, which, however, can hardly 
bs regarded as a proper tension system, and may 
be considered as retaining the 2 aceegge of an 
auxiliary construction. Fig. 36 shows the intro- 





duction of a tie-rod through the points of the 
greatest deformation of the top structure, whilst 
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could be felt by the feet. To compress the lami- 
nated ring in this sense, however, no gigantic 
construction and no immense casing is necessary ; 
several light compressed plates and a number of 
bolts passing through the packet will suffice for 
the purpose. By pressing together the ring-shaped 
or annular iron packet the body of plates assumes 
more and more the qualities, or properties, of a 
massive ring of rolled metal of the section of the 
iron packet. ; 

An opinion as to the stiffness of a rim thus 
built up of laminations could be best obtained by 
an experiment. For the study of this question the 
bare rim of a dynamo, without the usual cast-iron 
casing, was built horizontally and then placed in a 
vertical position. The rim had an overall diameter 
of 4800 millimetres, the plates were 100 milli- 
metres high, and the packet 500 millimetres wide. 
At the sides of the rim were simply small washers 
under the tightened nuts. The feet were fastened 
laterally, and in this condition the rim was tested in 
the following positions—namely, on two feet and on 
a sharp edge at the lowest point, where the latter 
was held at the parting and supported in the air. 
As a result, the distorted deflections shown in Figs. 
41 to 43, page 241, resulted. The elastic deflection 
amounted to from 2 to 8 millimetres, dimensions 
which are beyond the margin of safety, but the ex- 
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the action of the weights of the lower portion of 
the casing at the point of largest deflection is taken 
up in the lower portion by an adjusting screw, and 
by the foundation of the machine. In Fig. 37, 
annexed, a tie-rod is illustrated which serves the 
purpose of releasing the bed-plate and the lower 
casing portions of the machine from a side stress 
produced by the casing. Fig. 39 on the opposite 
page shows the method of stiffening the casing by 
radial tie-rods. Another means for stiffening the 
casing is shown in Fig. 40; here the responsi- 
bility for taking up the pressures is removed from 
the armature ring and transferred to two stiff bear- 
ing supports, which are journalled concentrically to 
the shaft upon a special standard. 

The armature ring, the laminated ring in which 
the windings are embedded, is proportioned accord- 
ing to the output required from the dynamo ; 
all further additional parts, the so-called construc- 
tive material, is a necessary evil ; it has weight, costs 
money, and produces nothing. Hence the endeavour 
to keep the casing as light as possible and to directly 
take up the effect of the weights by any auxiliary 
means. Later on the practical importance of the 
above-mentioned facts from the economical point 
of view will be further discussed, as well as the 
FL prep roportion between the working and 
the dead weight of this type of dynamo. 


Section 5, Tue Armature Ring StirFENED 
BY Tis. 


strained laminated sheets under sufficient tension. 


sheets were, however, not sufficiently 





until it exerted on the casing a pressure which 
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In the initial stages of dynamo construction 
various designers omitted to bring the magnetically- 


It is true that heavy cast-iron bodies were em- 
ployed, but only to bear the laminated ring ; the 
pressed 
together by cross-bolts and not sufficiently tied. 
The consequence was that the machine, on account of 
the continual alternate magnetisation of the lamina- 
tions, emitted a strong hum ; some persons even went 
so far as to assert that alternators were bound to 
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periment showed that no large external forces are 
necessary to force or draw the rim to a true circle. 
The deformations are so large because the de- 
flecting lengths are very large. These observations 
supported the designer’s sense of a right construc- 
tion as to the proportioning of casing bodies, and 
they soon became the starting point for further 
work. 

In passing over from the execution of single 
small dynamos to machines of 9 and 10 meters dia- 
meter, and to the manufacture of these machines 
on a large scale and up to thousands of horse- 
power, the large machines were first built after the 
pattern of the small machines. The cast-iron casing 
was built with a section shown in Figs. 44 and 45, 
page 241. The laminated ring was packed in the 
reversed casing and connected with the casing body 
by catches and a large number of tightly-fitting bolts, 
and then pressed together. For the passage of the 
cooling air, slots were provided ; the back of the 
casing also being provided with large openings in 
order to allow the cooling air to pass out. Sections 
(Figs. 44 and 45) show that the middle portion of 
the cast-iron back only contributed little to the 
stiffness of the whole machine; or, at least, the 
cast-iron ring back had to be of larger dimensions 
(Fig. 46) in order to meet the requirements. 

The natural consequence for the constructor was 
the abandonment of the back of the casing and of 
the casing itself, only the two lateral protuberances 
or cheeks shown in Figs. 48 and 49, page 244, 
remaining. This construction fulfilled also the 
wish for a more uniform system of manufacture. 
The same cheeks could be used for all dynamos of 
the same diameter; or, in other words, within 
certain limits, for all dynamos with an equal number 
of revolutions. 

It was a decisive step to do away with the custo- 
mary cast-iron casing, the value of which had been 
recognised from the smallest to the largest-size 
machines. The laminated rim, determined accord- 
ing to the magnetic data, now became the chief 





hum. Often the noise was so great that every part 
of the casing vibrated, so much so that the vibration 


element of the construction, as shown in Figs. 
50 and 51 on page 244. This laminated ring 
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Another plan consists in directly connecting by 
tie-rods those points which, by the action of the 
weights, tend to suffer the greatest deformation, 
this arrangement being shown by Figs, 53 and 54 


which, although flexible, is yet an exceedingly | vibration and humming of the machine was entirely 
strong body, was made rigid by the most /|outofthe question. For this purpose an exterior 
simple means, rigid enough both for mounting | band was employed, consisting of a system of tie- 


snd for transport, and te such an extent that the | rods, as shown in Figs. 47 and 62 on page 244. 
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on page 245. The sections corresponding to this|and from the great leviathan ironclad warships to 
latter construction are shown in Figs. 50 and 51,|the ‘high-speed torpedo-boat destroyers. Many 
age 244. The magnetically-strained material is| shipbuilding firms are content to construct the 
in these figures the same as in Figs. 44 and 45, 48 | more important items of the ship, depending to the 
and 49, on pages 241and 244. In the arrangement | fullest extent_upon outside establishments where 
shown by Figs. 50 and 51, in place of the cheeks, or| particular items of work are specialised. The 
of the casing section, a pair of light press plates are | principal 
used, which firstly serve as washers for the cross | there is less capital involved in the plant, conse- 
bolts, and further carry the link bolts on which the | quently less loss incurred during the periods of de- 
tie-rods of the tie work are centred. The numerous] pression which recur regularly. The Clydebank 
cross bolts have the purpose, as before-mentioned, | establishment, on the other hand, ‘is laid ‘out 
of causing the laminated rim to resemble a massive | with the object of doing the maximum of work 
rim of wrought iron, and the tie-rods have the pur-| upon any ship, purchasing only from outside 
pose of preventing the bending or expanding of the|sources what may be termed “ proprietary ” 
items—where inventions are largely involved. 
Fig. 1, published on page 173 ante, shows an ex-|The advantage in such case is that there is 
ample of one system of tie-work. The tie system is|not only economy in production under the one 
here at the back of the laminated rim, surrounding it | management, but that there is less likelihood of 
on the outside, and forces, by bearing pieces, the | the separate items being delivered out of time, and 
ring towards the centre, this construction being | therefore interfering with the consecutive 
comparable to the attachment of a stretching hoop. | of the building of the ship. This is 
The centres are, in the case of large machines, | necessity in large important ships, especially naval 
formed as solid pivots, and in the case of smaller] vessels, where small changes in design are intro- 
constructions they can, as in bridge-building, have | duced frequently. The necessity for maintaining 
the works at their fullest extent is, of course, in- 
Fig. 54, page 245, shows the modification referred | creasingly important, and here the whole question 
to above as tested during the trial erection in the | of capitalisation and finance is involved ; but we do 
workshop. Here two systems of the rods were |not propose to enter upon that here ; our object in 
employed, arranged at both sides of the laminated | pointing to the distinctive characteristic of the 
rim, each of which systems exerts by its tension| Clydebank Works is simply to indicate that the 
pressure on the rim at certain points. The tie-rods | visit must be of fuller value in view of this deside- 
gcip directly on to the press-plates, and are located | ratum for prompt delivery being observed. 
The General Arrangement of the Works.—The 
full lateral stiffening for small machines also. establishment, which is situated on the north bank 
Under the following heading the theory of the|of the River Clyde, about seven miles from Glas- 
tension work will be discussed, and it will also be} gow Harbour, was originally laid out in 1873, but 
shown—what the designer will readily perceive—|the traditions of the works extend back to 1846. 
that the forces exerted by this triangular stiffening | The first plan was conceived not only upon a liberal 
system are more distinct or apparent, and can be|scale so far as ‘‘elbow-room” is concerned,’ but 
more readily examined than those produced by a| with a due appreciation of the possibilities of exten- 
tension system located on the back of the casing. | sions, a large extent of ground being reserved to the 
The latter, however, can be made to approach in | west of the original. works ; and since Messrs. John 
effect the triangular stiffening system, hence| Brown and Co., Limited, .of Sheffield, took over 
the establishment fully two years ago, this vacant 
The erection of these tied or stiffened dynamo | ground has been incorporated into the works, and 
machines is considerably more convenient than |new machine-shops and building berths have been 
that of the older type, as their weight is from 70 to| laid out and utilised. The plan now includes six 
40 per cent. less. The certain flexibility of the| shipbuilding berths in the east yard, and five 
separate parts before the application of the stiffening |in the west yard ; while between these two series 
system presents no difficulties, as it must not be|of ship-constructing slips there is a large dock for 
forgotten that the rim consists of tough wrought | the fitting out of the vessels after they are launched. 
iron—the best possible material for the purpose. | Angle-iron, beam and platers’ screeve boards, fur- 
The stiffening of the rim to a true circular shape | naces, and machine-tool shops are arranged at the 
head of each series of berths. 
work, while machines with cast-iron casings must | joiners’, cabinetmakers’, polishing and woodworkers’ 
also be brought to a true circular shape and stiffened. | departments generally are in the east yard, con- 
The characteristic difference is that here the means | tiguous to both the dock and building slips, with 
are provided, easily and with safety, to stiffen the | plumbers’ and other auxiliary sections close by the 
In both sections of the works, too, there 
are smithies, forges, and light-iron shops, and the 


rim by the influence of the weight. 


the form of a half-pivot. 


considerably apart sideways in order to provide a 


determined by calculation. 


is very simple, and the fitters are used to such 


machine, whilst the devices for bringing the casing 
machines toa true round shape are often imper- 
fectly constructed or entirely wanting. 

Fig. 55 on page 245 shows a portion of a 
stiffened machine during the erection. As usual, 
the bottom half was first erected in the pit. The 
sketch shows the already mounted inductor, but 
without pole-pieces. After the top half has been 
built in, the tie-rods located in the back are 
attached, and the casing is stiffened. The true 
diameter is here ascertained by measuring the play 
between the inductor and the casing.* 


(To be continued.) 





THE CLYDEBANK SHIPBUILDING 
AND ENGINEERING WORKS, 

Or the many works to be visited by the members 
of the International Engineering Congress a fort- 
night hence, there is none which offers more attrac- 
tions than the Clydebank shipbuilding and engineer- 
ing establishment of Messrs. John Brown and Co., 
Limited. It is not only one of the largest in the 
kingdom, covering as it does an area of 80 acres, 
but it is equipped with the most varied of tools 
for the production, without sub-contracting, of every 
type of ship, from the superbly furnished} yachts, 
beloved of the American millionaire, down to the 
utilitarian tramp steamer carrying its thousands of 
tons of cargo ; from the ocean greyhound, of which a 
large number have been produced in quick succession 
at the works, to the smart, swift channel steamer ; 


* In the ol ee h nf oe. pe — of this 
series, on page ante, Figs. are, an error, 
referred to as engines constructed for the Berliner 
Electricitiits Werke. They show, however, Deutz gas 
motors of 300 to 600 horse-power, 








‘commendation for this practice is that 


The carpenters’, 


docks. 


up to 4 tons on board during construction. 
There are several portable cranes throughout the 
works, lifting 10 tons. These are also used in 
the large quadrangle immediately inside the en- 
trance in both east and west sections, for stacking 
ship-plates, angles, &c., from the railway wagons, 
or for subsequently lifting them from the racks and 
passing them on to the trucks for conveyance to the 
platers’ shed, &c., which stand between this plate 
stack-yard and the building berths. To facilitate the 
conveyance of material there are in the works five 
miles of narrow-gauge and six miles of ‘standard 
gauge line in direct connection with both the Cale- 
donian and the North British Railway systems. 

Ship-Platers’ and Fitters’ Department.—Dealing 
with the separate departments, one naturally begins 
with the moulding loft, where the work of con- 
struction is begun in the case of all ships. The 
engraving of this department, which is Fig. 1 on 
our two-page plate, at once establishes not only the 
size of the loft, but the profusion of daylight 
admitted. The length of the loft is 250 ft., and 
its width is 55 it., the roof being of light 
steel principals with corrugated iron on the 
purlins, the sides being entirely of glazing. 
In the frame-bending shop in the eastern 
yard, which is about 250 ft. square, there are 
three angle-iron furnaces, each 61 ft. long, with a 
large area of cast-iron blocks for setting the frames, 
as well as the screeve boards for laying them out. 
There ‘are alongside, also under cover, the usual 
equipment of punches and shears,~with a special 
hydraulic machine for cutting off the ends of 
channel bars and a machine for planing both edges 
of angles at one operatién. A specially noteworthy 
machine is that for setting the flanges of angle-iron 
frames to the required bevel. In the east section of 
the works the ironworkers’ machine shed is 350 ft. 
long by 150 ft. wide, being in three bays, with two 
lines of shafting for driving the machines. This shed 
contains very heavy machine tools ; there are about 
thirty punching and shearing machines, ranging up 
to tools which shear 1}-in. plates and punch 13-in. 
holes in the same thickness, while the gap is 
42 in., enabling plates 7 ft. wide to be dealt with. 
Interesting are two double punching machines 
of the cam and lever pattern with twin punches at 
each side. There are two hydraulic manhole 
punches capable of working holes of 36in. by 
20 in., while two other machines of a kindred 
nature for cutting elliptical and circular manholes 
are worked with automatic feed. Irregularities in 
the plates, angles, and channel framing of warships, 
due to splinter gratings in the air hatches of pro- 
tective decks and other causes, has made necessary 
the use of band saws for cutting such sections in- 
stead of the ordinary hydraulic shears, and two 
powerful saws of this type are in constant use at 
Clydebank in addition to the ordinary circular saws, 
of which there are four. There is an immense 


other departments associated with shipbuilding. | hydraulic flanging machine for setting plates for 
The engineering and boiler works are placed at the | the keel and garboard strakes as well as for stiffen- 
end of the fitting-out dock, being thus not only| ing flanges in bulkheads. This tool is shown by 


close to the vessels when machinery is being 


Fig. 2 on our two-page plate. It is capable of 


fitted on board, but equidistant from the two | dealing with plates of any length, being open-ended, 


series of shipbuilding berths. It thus becomes 
a simple matter to convey by the yard rail- 


but the machine itself is 25 ft. long ; and here it may 
be mentioned that the tools in the platers’ shed as 


way the machinery and boilers in parts to any|a rule are designed to work plates up to 35 ft. long 
ship while on the slip or in the dock. The engi-|and 7 ft. wide. This is the peo of the bending 


neering section includes also a large smithy, as 
well as brass foundry, copper shops, and galvanising 
department, &c. 

The Building Berths and Launching Ground.— 
In describing the works it may be more interesting 
to review the departments and plant in the order 
of their use and importance in the building of the 
ship rather than to adopt an itinerary method ; and 
it may be said at the outset that the works have a 
frontage to the River Clyde of 3200 ft., and that the 
eleven building berths have a length varying from 
450 ft. to over 800 ft. Several of them have been 
constructed with the view of supporting the con- 
centrated weight due to the modern armoured 
battleship and cruiser; the weight per square 
foot of surface carried by the launching - ways 
amounting in some cases to 3 tons. As regards 
the length, no difficulty has been experienced in 
sending afloat the immense liners, many of them 
of historical importance, which have already gone 
forth from the works; the lines of the building 
berths in the east yard converge upon the centre 
of the River Cart, which flows into the River Clyde 
almost directly opposite the shipbuilding works. 
The berths are also admirably — with hy- 
draulic cranes at frequent intervals, ifting weights 





rolls, shown by Fig. 3 ; these rolls deal with plates 
up to 1} in. thick, the top roller, a solid steel forging, 
weighing 45 tons. There are other two sets of rolls 
of slightly less power in this department. The 
planing machines number five, and are all of con- 
siderable capacity. For straightening plates there 
is a mangle with solid steel rollers taking plates 
6 ft. wide and ? in. thick. There are two plate- 
cutting machines for light work, as, for instance, 
torpedo-boat destroyers’ and river steamers’ shell 
plating ; the machine has two revolving steel discs, 
the edges of which slightly overlap, so that when a 
plate is inserted between the discs it is cut to the 
required form ; the machine is capable of cutting 
the plates in a curve of very small radius. The 
shop is well equipped with radial drills, three of 
which have each three jibs, the arcs described by 
them intersecting, so that a plate 35 ft. in length 
may be drilled without resetting. There are three 
sets of counter-sinking machines, each with two 
radial arms and roller tables. The majority of the 
tools in this shop are worked from shafting driven 
by a steam engine situated close to the ironworkers’ 
— and to be described later. 

the west yard new ironworkers’ tool shops 
have been, and are now being, erected, and in some 








































































i ne ee 





Ave. 23, 1901. ] 


ENGINEERING. 





243 








respects they will excel, not only in their arrange- 
ment, but also in their equipment, the sheds which 
we have just described. Fig. 4 on the two-page 
plate, which illustrates the beam-bending shed in 

rocess of construction, indicates the profusion of 
ight which is being arranged for, the roof being 
entirely of glass. This shed is 150 ft. long by 90 ft. 
broad, and in it there will be horizontal punching and 
beam-bending machines, vertical punching and 
shearing machines, steel circular saws, hydraulic 
channel cutters, &c., all operated by electric motors. 
Throughout this shed there are five hydraulic canti- 
lever cranes, one of which is shown in the engraving 
(Fig. 4). The jib is 42 ft. long and the lifting 
power is 5 tons. The cranes are so placed that 
the beams can be lifted from the delivery end 
of the shop and passed to the other end, close 
to the shipbuilding berths, without any other 
system of transport. To the west of this new 
beam-bending shed is placed the smithy, and 
between these are - fitted up three powerful 
hydraulic radial cranes of large radius for moving 
material during various stages of the work. The 
smithy is so fitted with cranes that the beams can 
be easily wrought at the fires, and the work in 
connection with beam knees, &c., is thus greatly 
simplified. The main platers’ shed in the west 
yard is also contiguous to the building berths, It 
is 360 ft. long; by 180 ft. wide, and is built in six 
bays. It is equipped with singularly large hydraulic 
swing cranes for the easy handling of material. All 
the machinery is new and of a powerful type, com- 
prising punching and shearing machines, plate-edge 
planing machines, plate-bending rolls, plate- 
straightening rolls, countersinking machines, beam 
benders, hydraulic punching and flanging machines, 
hydraulic channel cutters, circular steel saws, &c., 
and all are operated by electric power. There are 
two gas furnaces placed near the centre of the shed 
for heating the bars employed in framing, &c. 
In connection with these furnaces there are bevel- 
ling machines suitable for different sections of steel 
framing. On both sides of the furnaces there are 
placed two large screeve boards, 180 ft. long by 60 ft. 
broad. One bay of the machine-shed is laid off for 
building and riveting the frames, &c., to minimise 
the work in the building berth during inclement 
seasons of the year, and to facilitate work before 
the berth is vacated fora newship. This bay has 
a four-ton overhead electric travelling crane, which 
runs out clear of the shed at each end. It can 
thus pick up the material before riveting, and lay 
out the finished frames at the other end. 

The Stores and Main Distributing Oentre.—It 
will thus be seen that the east and west yards, so 
far as ironworkers are concerned, are practically 
in duplicate, but the other departments are more 
or less concentrated, and here it may be said that 
the general store, which is really the main dis- 
tributing department, is almost in the centre of 
the works. It was a wise provision to make this 
department a prominent feature, and to insure a 
thoroughly organised system, because in such an 
establishment there would otherwise be grave risk of 
leakage. A view of the department is given by Fig. 5 
on the two-page plate, but it would occupy too much 
space to review the general system. Parentheti- 
cally it may be said that under the same roof there 
is a well-equipped dispensary and operating room, 
and that a surgeon is reserved in constant attend- 
ance for prompt treatment of any workman injured. 
Although accidents are not frequent, this provision 
is one which gives much satisfaction. 

The Shipyard Smithy.—Amongst the departments 
which utilise this store as a main distributing centre 
is the shipyard smithy (Fig. 6 on the two-page 
plate), which occupies a building forming the eastern 
boundary of the establishment, having direct com- 
munication with the shipson the eastern building 
slips. There are about 120 smiths’ fires, the 
blast being supplied by a powerful Root’s blower, 
while in the forge there are four furnaces and 
fifteen steam hammers ranging up to 75 cwt., the 
most powerful being placed between two furnaces, 
served by two 10-ton hydraulic cranes. Adjacent 
to the smithy is a testing-house with a machine of 
50 tons capacity. 

Mechanics’ Shop.—In the modern steamship, 
particularly for war service, there is a large 
amount of engineering work without any connec- 
tion with the main propelling machinery, steering 
gear, capstans, gun seats, hoists, &c., and at 
Clydebank and one or two other establishments 
these are usually constructed in a department of 
the shipyard rather than ip the engineering shops ; 





and thus it comes that there is an engine-fitters’ 
shop. At Clydebank this department is placed 
contiguous to the building berths, and the need 
and extent is proved by the fact that on an average 
500 men are employed in the department. The 
shop is 240 ft. long by 75 ft. broad, with a fitting 
bay 80 ft. long by 70 ft. broad. There is a very 
complete equipment of fitters’ tools, lathes, plan- 
ing, drilling, and screwing machines, and although 
none of them are of unusual size, they are well worth 
noting. There is a multiple drilling machine, four 
wheel-cutting machines, key-seat cutters, and an 
emery tool grinder; the fitters’ benches are in a 
gallery, as are also the stores. As a narrow-gauge 
railway runs through the shop, and as there are two 
5-ton overhead travelling cranes, several jib cranes, 
and a 5-ton hydraulic jib crane at either end, the 
department is well equipped for handling heavy 
products. 

Woodworking Department.—As can readily be 
imagined in an establishment which sends out a 
large number of high-speed passenger steamers 
and yachts, the woodworking department is very 
extensive. The whole timber department occupies 
about 10 acres of ground, about two-thirds of 
which is covered in with dryingsheds. The timber 
for the joiner department is accommodated in a 
shed measuring about 360 ft. long by 125 ft. 
broad, and having 112 portable racks and four patent 
electrically-driven radial cross-cut and ripping saws 
for converting timber to the exact sizes required in 
the joiners’ department. The building for deck 
storage is a duplicate of the joiners’ shed, the planks 
being delivered automatically from the planing 
machines to any part of the shed for stacking. There 
is ample accommodation for storing the decks of 
twelve Atlantic liners, and seasoning the same 
entirely under cover. The sawmill is entirely new, 
and is situated at the extreme west end of the 
yard. As shown in the engraving (Fig. 8) on the 
two-page plate, the sawmill itself consists of two 
bays, and the roof is of light construction and en- 
tirely of glass, the effect being to secure the full light 
of day with ample weather protection ; in fact, we 
have never seen a more adequately lighted and satis- 
factory structure, the building measuring about 
200 ft. long by 68 ft. broad. The sawmill is con- 
trolled in every part by four overhead electric 
travelling cranes, which lift the logs direct from 
the river and store them or deliver them to the 
machines as required. The log department is 
fitted with three vertical log frames, one German 
board-cutting saw, and an American band mill, the 
combined cutting capacity of which is over 500 logs 
weekly. In the reconversion and resawing of the 
wood, the principal machines used are one large 
deck planer, one lining and flooring machine, one 
American planer, one moulding machine, one deal 
frame, one improved Casson’s bench, two small 
saw benches, two large travelling circular benches, 
one lightning planer, two pendulum cross-cut saws, 
and two disappearing cross-cut saws. In the saw- 
room there are seven automatic saw-sharpening 
machines for band-saws, one automatic circular 
saw sharpener, one automatic blade grinder, one 
punching machine, and two hand sharpening ma- 
chines. The wood-drying stove is controlled by a 
patent thermo tank by which the temperature can 
be controlled and distributed at will. The entire 
installation is driven by a 300 indicated horse-power 
compound condensing engine, supplied by two Lan- 
cashire boilers, automatically stoked by Henderson’s 
patent stoker for sawdust and chips. The build- 
ings, machinery arrangements, &c., were designed 
by the company’s staff. 

The joiners, cabinetmakers, and polishers are 
accommodated in a two-storey brick building, 
situated at the head of the building berths in the 
east yard, and close by the fitting-out basin. 
This building is 200 ft. long and 150 ft. broad, 
and a view of the interior of the joiners’ shop is 
given in Fig. 7 on the two-page plate. The collection 
of woodworking tools is complete, and representative 
of the best American as well as British practice, 
including as it does sand-papering machines, dove- 
tailing machines, blind-slotting machines, and 
special tools for cutting spiral or fluted grooves of 
balusters, chair legs, &c., with the usual planing 
and moulding machines. The shavings, &c., and 
sawdust are carried off by a pneumatic conveyor 
direct into the furnaces of the boilers in an adjacent 
power station. In the western yard there is a 
joiners’ store, where all the finished furniture and 
fittings are stowed until they are required on 
board the vessels, The floor over this joiner’s 











store is occupied by the riggers’ loft, where all the 
rigging ropes, tackles, and other material required 
by them is prepared. The carpenters’ shop, which 
is also in the eastern yard, contains planing, mould- 
ing, and dowelling machines, with band and cir- 
cular saws, all of the tools having been installed 
quite recently. 

Dock for the Fitting Out of Ships.—It may not 
be uninteresting to introduce here a reference to 
the dock or fitting out basin which, as we have said, 
occupies the central part of the water frontage, and 
extends for 750 ft. from the river, while the width of 
the dock is 320ft. from cope to cope. The entrance 
from the river is 137 ft. wide, and thus there is 
secured about 2000 lineal feet of wharfage, but in 
addition to this a jetty 120 ft. long by 22 ft. broad 
is run out from the north end of the dock, that 
furthest from the Clyde, and thus it is possible to 
berth alongside the wharves five vessels of different 
lengths. The depth of water at ebb tide is 25 ft., 
so that the largest ships are always afloat. The 
dock is constructed of sheet piling driven on an 
average 30 ft. below low-water mark, while above 
the top of the piling there isa sioping wall with a 
concrete coping. The facilities for moving ships 
in the docks include hydraulic and steam capstans 
and a powerful steam winch. The crane arrange- 
ments are very complete: on the east wharf, that 
nearest to the engine works, there are shearlegs 
capable of lifting 130 tons, designed and constructed 
at the works. The front leg is 138 ft. long 
between centres, and the back leg 180 ft. The 
back leg is run out by means of a screw with a 
nut in the crosshead of the leg, the screw being 
76 ft. in length, 9? in. in diameter outside, and 
8} in. at the bottom of the thread. Separate 
engines are provided for raising the load and 
actuating the screw, an arrangement which enables 
both operations to proceed simultaneously, and 
thus the disposal of heavy loads is expedited. The 
shearlegs have sufficient overhang t6 lower a load 
perpendicularly at a distance 60 ft. from the quay 
wall; they can place the machinery on board a 
steamer of 86 ft. beam. The west wharf is tra- 
versed by a 20-ton steam travelling crane with a jib 
having a radius of 47 ft., the carriage of the crane 
has a sliding table which enables the crane to he 
traversed to any set of parallel rails, and thus the 
crane can work at any distance up to 180 ft. from the 
quay wall, and for the whole length of the wharf. 
On the jetty, to which we have already referred, 
there is a 10-ton electric jib crane built at a high 
elevation, and thus commanding a good range of 
work on either side. This jetty and crane are most 
useful for the fitting-out of paddle steamers and 
small torpedo-boat craft. On the eastern’ wharf 
along with the shearlegs there are two 5-ton hy- 
draulic travelling jib cranes. 


(To be continued.) 





THE ORIGIN OF COAL, 

(By a Fettow or THE Grorocican Society.) 

At the meeting of the Geological Society, which 
was held on June 5, 1901, Mr. Aubrey Strahan, 
F.G.S., of His Majesty’s Geological Survey, read 
a paper which has an janjiontant: Regaine upon that 
much-vexed geological question—the origin of coal. 
Having been informed that the 7-ft. seam of the 
Wirral Colliery presented some remarkable features, 
he made an examination of it. He found that for 
a distance of 1600 yards from the shaft this seam 
was good, and about 4 ft. thick. A little further 
in, bands of stone from 1 in. to 10 in. thick made 
their appearance in it, and, gradually increasing in 
thickness, these bands eventually constituted the 
whole seam, the last traces of workable coal dis- 
— at 250 yards from the point where the 
change first began. The boundary of the barren 
area was found for a distance of 1480 yards, 
Seaning north and south. The stone is at fitst 
black, but after weathering it becomes grey, and 
displays curious structures, among which are piso- 
litic or mammillated structures, the intervening 
spaces being filled with coaly matter. One speci- 
men displays woody tissue filled with dolomite. 
Analyses by Dr. W. Pollard yield from 18.5 to 13 
per cent. of magnesia. The phenomena are not 
those of a ‘‘wash-out,” as there is no sign of 
erosion, but there is proof that the dolomite was 
formed in almost motionless water, and the con- 
ditions ws grade have been those under which a 
tufa would form. It appears to have been formed 
on a spot to which plastic material scarcely gained 
access, and which was reached even by vegetable 
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THE CONSTRUCTION OF ALTERNATORS. 
(For Description, see Page 240.) 
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vided the geological world into two camps upon 
the subject of coal formation. Suffice it to say that 
advocates of the ‘‘ growth in place” theory main- 
tain that coal was formed from the débris of vast 
forests growing in swampy grounds in districts 
which were in a constant state of subsidence. That 
new giants of the forest took root and flourished 
upon the remains of those which had previously fallen 
and decayed away, and that an occasionally inunda- 
tion of water carrying detritus from the neighbouring 
uplands was sufficient to explain the interlarding of 
the coal measures with beds of grit or sandstone. 
Others attribute the vast accumulation of vegetable 
matter which in a consolidated form has become 
coal to the action of rivers in transporting large 
trees from the interior to a pre-historic sea-coast, 
Where, becoming water-logged, they formed a thick 
deposit of vegetable matter upon the seafloor. Mr. 
Strahan has never accepted either of these theories 
tn toto. He has always argued that coal was 


formed by sedimentation of vegetable matter, 
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and the hypothesis put forward by him at the 
Bradford meeting of the British Association 
is a compromise between these two hypotheses. 


|Mr. Strahan then expressed the opinion that 


although the material which became coal was de- 
posited on or near the land, the evidence is not 
conclusive that the forests gave rise to coal seams 
in the ‘place of their growth. In support of this 
he mentions the interesting fact that while the 
trunks of trees are found in the underlying: sand- 
stone, they are not found in coal itself. He suggests 
that the general sequence of events preceding the 
deposition of a normal coal seam was (1) the out- 
spreading of sand or gravel with drifted plant re- 
mains, followed by shale as the currents lost 
velocity ; (2) the gradual retreat of the water, 
leaving the surface — to the air ; (3) the deposi- 
tion of very fine iments ; (4) the rooting of a 
mass of vegetation in the deposit so formed, in 
which mass were caught wind-borne vegetable dust 
and floating vegetation. 
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It must be admitted that the investigations which 
formed the subject of Mr. Strahan’s paper very 
materially substantiate the theory of which he is 
the author. Some coal seams afford indisputable 
evidence of the growth in place theory ; others, 
from the ‘‘ dirty ” nature of the material of which 
they are composed, point to the conclusion that 
they were formed from a mass of decaying vegetable 
matter intermingled with stones and mineral sub- 
stances, such as — result from the sinking of 
great rafts of driftwood at the mouth of an 
immense river. Mr. Strahan’s theory does not 
trespass upon either of these. He has found 
an example of a pure coal shading off into 
pure dolomite, which, in the circumstances, can 
only have been formed under water. Hence it 
follows that the coal which lies side by side with 
the dolomite must have been laid down under the 
same conditions. As was pointed out by a fellow 
of the Geological Society, who took part in the dis- 
cussion which followed Mr. Strahan’s paper, dolo- 
mite can be formed in other ways. The mineral may 
become substituted intheroom of someother mineral 
previously removed by solution in water. A vital 
step in this process of dolomite formation is the 
solution of the first laid mineral in water ; and. as 
coal is not so soluble, it were idle to suggest that 
the dolomite so found in the 7-ft. seam was laid at 
any time except contemporaneously with the coal 
which adjoins it. 

No reasonable being can refuse to accept the 
interesting explanation which Mr. Strahan has put 
forward of this extraordinary phenomenon ; but it 
is a trait in the character of a geologist—not to 
mention the devotee of any other science—that he 
is slow to accept more than one explanation of the 
=~ truths of Nature. Why should not Dame 

ature in pre-historic ages have possessed that 
fickleness which is to-day characteristic of her 
sex, and have varied from time to time her 
method of storing the black mineral to which 
we now owe so much. Hundreds of geological 
wonders are capable of more than one ex- 
planation ; yet the geologists cling tenaciously to 
some theory which accounts for the greater 
majority of the instances which come before their 
notice, and say, ‘‘ all these instances are due to the 
same cause.” To take a simple illustration : Zozoon 
Canadense, acurious *‘ fossil” found in the archean 
rocks of Canada, was for a long time held to be the 
remains of the earliest known living thing. Though 
no one can describe or give any clue to the nature of 
the supposed organism, its animal existence is still 
strenuously supported, although a similar appear- 
ance has been found among the lavas of Vesuvius. 

Those who can clear their minds of scientific bias 
will be glad to admit Mr. Strahan’s theory as ex- 

laining the formation of some of our coal seams. 

‘o admit that all coal seams were formed in this 
way would be as chimerical as to refuse to adopt 
any pert of Mr. Strahan’s argument. There exist 
at the present day vast forests capable, in the 
course of time, of giving rise to immense accumula- 
tion of vegetable matter. A New Zealand fern 
forest, where the wood which composes the trees 
is resinous in the extreme, or a Brazilian mangrove 
swamp, may furnish coal in the remote future. 
So, looking at the vegetable remains which come 
from our coal mines, we find imprints or casts of 
exquisite fern-like leaves, and the fossil trunks of 
lepidodudroid trees with their superficial markings 
well nigh intact. Can it be doubted that these are 
the remains of great forests which flourished in 
bye-gone ages ? 








Eayptian DRAINAGE Work.—Messrs. Easton and Com- 
pany, Limited, of Erith, have secured the order for the 
pumping plant for the Etsa Drainage Station. The plant 
in question consists of six Lancashire boilers, two econo- 
misers, four vertical compound condensing engines direct 
coupled to four large centrifugal pumps, with all necessary 
steam and exhaust pipes, feed pump, and feed pipes, &c., 
and is designed to raise 64 million gallons of water per 
hour against a head of about 15 ft. 





AGRICULTURAL Encines.—The value of the agricultural 
engines exported from the United Kingdom has been 
scarcely maintained this year. The engines shipped in 
July were valued at 75,299/., as compared with 76;222/. in 
July, 1900, and 84,9737. in July, 1899, while the aggregate 
exports in the first seven months of this year were valued 
at 437,1897., as compared with 483,3387. in the correspond- 
ing period of 1900, and 461,259/. in the correspondi 
iod of 1899. The exports to European countries figu 
in these latter totals for 357,460/., 396,230/., and 376,5372, 





respectively, 
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SCHNEIDER-CANET QUICK - FIRING 
GUNS AND HOWITZERS FOR FIELD 
SERVICE. 

(Concluded from page 211.) 

Medium-Range Firing.—¥Firing was continued 
in the same order, at a range of 4000 metres 
(4376 yards) for the siege gun, the target being a 
sham battery; and at a 2500-metre (2844-yard) 
range for the howitzers and field guns, on shelter- 
trenches shown in the diagrams on Figs. 39 to 46. 
The annexed Tables give particulars of the medium- 
range trials, which lasted from 10, 30 minutes 
52 seconds to 11, 28 minutes 40 seconds, forty 
rounds being fired. Had the 4.724-in. siege gun 
fired high explosive shells, as would have been the 
case in actual warfare, the target battery would 
have been completely destroyed. 

The trials were continued at 11 a.m., 31 minutes 
32 seconds, with the 4.724-in. siege gun, by per- 
cussion firing against a brick wall 16 ft. long, 
9 ft. 10 in. high, and 3 ft. 3 in. thick, built at 
2525 metres (2762 yards) from the muzzle, and 
which was greatly damaged by the seven rounds, 
fired in 7 minutes 47 seconds, The 2.952-in. field 
gun was then used against a wall similar to the 
above, but of half the thickness only, placed at 
the same range ; and in this four rounds, fired in 
12 seconds, made a hole measuring 4 ft. 7 in. by 
4 ft. 1 in. 

The same field gun, fired immediately afterwards, 
and from 11 a.m., 52 minutes 42 seconds to 12, 
9 minutes 48 seconds, including ranging (the con- 
tinuous, progressive, and distributed firing lasting 
only 1 minute 50 seconds), 36 rounds with time-fuse 
shrapnel were fired on the groups of panels shown 
in Figs. 47 to 50, page 248, placed at ranges from 
2783 to 3188 yards, and which served to represent 
supporting forces. The hits numbered 1100. 

his concluded the firing at medium ranges. 

Firing at Short Range.—The third phase of the 
trials was the firing at short range with the guns 
and howitzers, the targets being panels to represent 
storming parties, both entrenched and on the 
march. The results were remarkable throughout ; 
but we shall conclude our report with a brief 
description of the practice made with the 2.952-in. 
quick-firing field gun against panels set up at a 
range of 1530 yards. One round sufficed for 
ranging, when five rounds were fired in 14 seconds; 
after the sixth round, firing was stopped during 
28 seconds to correct the sighting, the nine following 
rounds, numbers 7 to 15, being fired afterwards in 
30 seconds. As will be seen on diagrams, Figs. 51 
to 54, page 248, there were 1690 hits. 

This concluded the operations ; 169 rounds had 
been fired with the guns and howitzers in 3 hours 
52 minutes 20 seconds, without the slightest acci- 
dent or incident, except such as are liable to occur 
in the case of even the best designed ordnance. 

The guns and howitzers in question are of the 
latest type built by Messrs. Schneider and Co. ; 
they had just been completed, and previous to the 
13th March had only undergone the customary 
firing test of a few rounds at short range, to prove 
their manufacture and working. 

The results of the trials were achieved with a 
minimum number of gunners and assistants, and 
they show without a doubt the excellence and 
perfect stability of the Schneider-Canet guns, the 
ease with which they are worked, and the rapidity 
of their firing, besides the good and regular quality 
of the Schneider-Canet ammunition. 

Such a record as that evidenced by above official 
statements is, we believe, quite unparalleled. 

Figs. 55 and 56, page 249, reproduced from photo- 
graphs, show respectively the 4.724-in. howitzer and 
siege gun. 


CALEDONIAN Raitway Company’s Works AT GLASGOW. 
—In view of the visit of the members of the International 
Ragneing. Conpeies to the St. Rollox Works of the 
Caledonian Railway Company, there has just been issued 
an interesting brochure which will greatly add to the 
convenience, pleasure, and ultimate profit of the visitors. 
There is given not only a plan of the works and views of 
the important shops, but also engravings of the splendid 
locomotives which have been constructed at the works 
from the designs of Mr. John F. McIntosh, the loco- 
motive, carrii and wagon superintendant for the com- 
pany, including the now famous Dunalastair class. 

he works are situated at the terminus of Glasgow’s 
earliest railway—the Garnkirk line, opened in 1831 by a 
locomotive named ‘‘George Stephenson,” of 64 tons, 
drawing slightly over 100 tons ‘“‘at the speed of a 
stage coach }” of the scene an interesting view is given 





the muzzle. 


MEDIUM-RANGE FIRING. 


Taste V.—120-MILUMETRE (4.724-IN.) ScunerpeR-Canet Quick-Firine Sizce Gun. 
on A Srece Batrery aT 4000 Metres (4376 Yarps). (Fies. 39 anp 40, Pacr 247.) 


Oxsective: Silhouette target formed of a siege gun behind a breastwork 1.90 metres (6ft. 3in.) high, 14.90 metres 
(48 ft. 10in.) front, and 10 metres (32ft.)deep. The top edge of the breastwork is 4010 metres (4387 yards) from 


Percussion Firinc 




















| 





Frrinc witH SHRAPNEL ON SHELTER TRENCH AT 





See note under Table I., page 211 ante. 


TABLE VI.—120-M1LLiMETRE (4.724-IN.) SCHNEIDER-CANET QUICK-Firinc Frietp Howrrzer. 








| Weight | Weight | DEFLECTION. | | i i 
© sen se | P oj P se! Parnell Paonw | Serr — Range. | “ o Direction. re —" 
umber) Projec- | Powder elocity! Sight. { oe : A 
ile. | Ouaare. y) Os | Diso. | Barrel Fuze. Bursting. Firing. Firing. 
1. . 3 ee 5. ee 8. | 9 10. 11. 12, 13. 
A ee | | yards | min. sec. | 
RANGING. 
1 46.3 3.8 1640 0 19.4 | 4350 82 right | 10.30 52 | 
2 46.3 | 3.8 1640 212 | O 23.5 4365 is: 5, 10.32 22 | (ain seg, 
3 463 | 38 1640 214 | O 24.5 4365 “oe 10.34 10 ? 
4 46.3 | 38 1640 215 | 0 25 4410 ee 10.35 38 
Continuous Firine (a). 
5 | 463 3.8 | 1640 14, © | B | 4390 | Bright | 10.36 59 
6 | 463 | 38 | 1640 | 214 | Oo | 8 4400 | 10 left | 10.37 15 | }32 sec. 
7 | 463 | 88 | 1640 a | © | @ -j 4390 23 right | 10.37 31 | 
Continuous Frrine (6). 
8 46.3 38 | 1640 | 214 Se or 4390 | S82right | 10.38 109 | 
9 46.3 3.8 | 1640 214 0 | 2% 4370 | | 10 left 10.88 32 | }31 sec. 
10 46.3 3.8 1640 14 | 0 | 2% : | 32 right | 10.88 48 


% | 4390 | 








Time-Fuse 
2500 Merres (2844 Yarps). (Fics. 41 AND 42.) 


Ossective : Shelter trench 80 metres (98 ft.) wide ; 1.30 metres (4 ft. 3 in.) high from bottom of trench to top edge of breast- 
work ; silhouettes of gun and gunners in the centre ; line of ri 


lemen on each side. 

















Firinc with SHRAPNEL ON SHELTER TRENCH AT 


"See note under Table 1., page 2ll ante, — 
TaBLe VII.—105-Mitiimetre (4.133-In.) ScHNEIDER-CANET Quick-Frrinc Fretp Howitzer. 











| | | ! | | 
: Wi | Height | om Duration 
Round Line of Weight of Muzzle | Rear Setting of| of Direction. | Time of 
Number'| Projectile. tonne | Velocity. Sight. nT Fuse. | Range. Bursting. irecti saa | Firing. ve g. 
| —— 
| Ib. Ib. ft, | yards ft. | min. sec, 
1 46.3 17 | 705 293 — 27.8 6 7 | 2630 105 Toright | 10.53 28 |\ 
2 46.3 rit | 705 298 — 30 6 7 2690 percussion dir. | 10.56 9 
3 46.3 77 705 304 | — 30 6 7h | 2670 36 o» | 10.58 14 
4 | 46.3 77 | 705 310 | —2 6 74 2630 131 ” 11.0 3 
5 | 463 17 | 705 312 | — 30 7 1 «| 2640 85 » | Il 47 | Nig soc 
6 | 46.3 77 705 312 | — 30 71 | «2646 111 ” |} 112 47 vas 
7 46.3 -77 705 312 | — 30 7a | 2610 124 2 | 11.3 18 
8 46.3 77 705 312 — 30 ae! 2648 131 ” | 146 0 
9 | 463 aa 70) 312 | — 30 ie | 2710 56 ” i i7 - 3 
10 =| 46.3 77 705° | 312 | — 380 ie | 2700 85 ” | 8; 
| 





Timg-Fuse 
2500 Metres (2844 Yarps). (Fias. 43 AND 44.) 


Onsective: Shelter trench 30 metres (98 ft.) wide ; 1 30 metres (4 ft. 3 in.) high from bottom of trench to top edge of breast-work ; 
silhouettes of gun and gunners in the centre and line of riflemen on each side. 























| | | | | 
Weight of Weight of . ‘i : 
Round | | Muzzle | Rear Deflec- Setting of Heightof, Direc- Time of Duration of 
Number, a a Velocity. | Sight. tion. Fuse. Range. Bursting.| tion. Firing. Firing. 
‘ ge. | | | 
| Ib. ei {t. yards | ft. | | min, sec. 
RANGING. 
1 5.26 6 705 329 0 66 | 2630 | 288 Direct | 11.11 12 | ? 
2 35.26 6 705 329 | -16 7.0 | 2685 164 | To left | 11.13 10 | 
3 35.26 | 6 705 329 -12 7.1 | 2700 141 ” 11.14 42 | >7 m. 32 sec. 
4 35.26 | 6 705 326 -10 7.1 2644 =| = «#141 | ” 11.16 41 | 
5 35.26 | 6 705 326 - 6 7.2 2730 | 105 | ” 11.18 44 | 
ContTinvuows Firing. 
6 35.26 6 705 | 326 - 6 | 7.2 2732 | 82 | ” | 11.19 61 | 
7 | 85.26 | 6 705 | 826 - 6 | 7.2 2715 72 | 99 | 11.20 12 
8 35.26 6 705 | 826 - 6 | 7.2 2670 | 494 | 0 } 11.20 31 | 1 m. 18 sec 
9 35.26 6 705 326 - 6 | 7.2 2713 92 | 2 | 11.20 54 | 
10 35.26 | 6 705 326 | - 6 | 7.2 2700 ~—tis«éd'AL | * |} 11,21 9 | 
| ! | 





See ucze under Table I., page 211 ante. 
TaBLE VIII.—75-Mituimerre (2.952-In.) Souxr:nER-CANET Quick-Firinc Fretp Gun. Time-Fuse Firine 


WITH SHRAPNEL ON SHELTER-TRENCH AT 2300 Merres (2844 Yarps). (Fias. 45 anp 46.) 


OxsecTiIvE: Shelter-trench 30 metres (98 ft.) wide ; 1.30 metres (4 ft. 3 in.) high from bottom of trench to top edge of breast- 
work ; silhouettes of gun and gunners in the centre and line of riflemen on each side. 








‘ | | | 
Weight | Weight DEFLECTION. | ey } } . 
Round of of Muzzle| Rear or ted | Height of | Direction, | Time of | Duration of 
Number Projec-| Powder | Velo- Sight. Bs Fe . | Range.| Bursting. | Fi Firing. Firing. 
| tile, | Charge. | city. Disc. | Barrel. | j 
| —-_ 
Ib. “er ee. | | yards | ft. | min. sec 
RANGING. 
1 14.3 1.40 | 1640 | 121 90 80 3.2 | 2610 46 20 to left 11.22 40 
2 14.3 1.40 1640 | 128 9 | %3 3.24 2600 | 46 dir. 11.24 39 
3 14.3 | 1.40 1640 | 128 9 | 7 3.3 2660 | 49 me 11.25 55 | $5 m.8 sec. 
4 14.3 1.40 1640 | 128 90 «6|| «678 3.34 2660 | 49 ” 11.27 66 
5 14.3 1.40 1640 128 909 | 73 |; 338) | 2660 49 je 11.27 48 
Continuous Firing. 
6 14.3 1.40 1640 | 128 90 73 3.3 2590 72 dir. 11.28 25 
7 148 1.40 1640 | 128 90 7 | 3.35 2700 46 ” 11.28 29 
8 14.3 1.40 1640 | 128 90 73 3.34 2650 23 a 11.28 82 | }15 sec. 
9 14.3 1.40 1640 | 128 90 73 | 3af 2701 36 ” 11.28 36 
10 14.3 | 1.40 1640 128 90 73 ~6| «638 2698 23 ” 11.28 40 | 











fully 13 acres are under roof, and the annual output is 
52 locomotives, 104 i and 3000 ms, while the 
followirig are repaired : 1050 locomotives, 10,720 carriages, 
= Fae ge wagons. — te say, , @ works are | 
admirably equip since Mr, McIntosh’s progressive | 
spirit is well re phished by his successful locomotive. It 
may be added that the book contains a short description | 





in the book. The company gives employment at the 
works to 3130 workmen; the area is of eat, of which 


of the Caledonian railway, with gradient diagrams. The 


See note under Table I., page 211 ante. 


ones of the track owned is about 1000 miles of railway, 
= 52 miles of or ee being 53 gs onag 

e com employ 21, persons, and possess 
locomotives, 2262 coach Lange and ~ _¥ go 
and goods wagons. e train mileage ear 
16,857,547 alien} 2,219,215 first and 42,084,022 third class 
ene were conveyed, exclusive of season - ticket 

older. 
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SCHNEIDER-CANET QUICK-FIRING GUNS; DIAGRAMS OF SHRAPNEL PRACTICE. 


DISTANCE OF 
PANEL GROUPS 
L, :2788 mRos 
L, : 2900 
L,: 9002 ,, 
l, . 3188 ” 


(For Description, see Page 246.) 


TIMEFUSE FIRING WITH SHRAPNEL ON SUPPORTING FORCES AT 2788 TO 3188YDS. 


——_ - 


2-OS2iN.9FT. FIELD GUN. 


~~ 

















































































DIMENSIONS OF 
PANEL GROUPS. 
l, -2e62x5" 

t,: o° 

t, : oe 


Se Ot 






















































































"> 00% 0 ee i o & «54 
td 102 ——~ 97 30-— —-we — —- 8°7-—-- we ———- 9 - -~ 2 -————--- 16 --------- 
REFERENCE LIVE DEAD SHELL 
-FRRENCE GROUPS HITS. HITS. HITS. | TOTAL 
* LIVE HIT. NUMBER OF ROUNDS ' 36. 
© DEAD ,. ‘ 336 62 fz 408 
@ SHELL ai le 223 6! 12 296 
zs) ly 186 70 8 26¢ 
i 95 z0 a 132 
TOTAL 4100 
DISTANCE OF TIMEFUSE FIRING WITH SHRAPNEL ON STORMING TROOPS AT 1S30Y05 DIMENSIONS 
PANELS OF PANELS. 
at wen” R,. 98'x 19” 
% ; meommase ¥ R,: 98'x 39° 
2: 60 R,: sexsi! 
R,: 1600 ., 2.852IN. OFT. FIELD GUN 
3 were 














HITS. 
7 SIDEAD ,, 
STSHELL ,, 


—_—— 
TOTAL = 1/8 HITS. 
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Fig6 
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Grispy.—The Great Central Railway Company has 
brovght Grimsby into an important trade centre. The 
population in 1851 was 8600; in 1901 it was upwards of 

: 68,000, or an increase of 54,500. The coal ship from 
the port in 1854 was 46,866 tons. Last year the corre- 
sponding a were 1,979,210 tons. The fish traffic 
in 1854 was tons ; last year it was 133,791 tons. The 
value of the goods of all kinds exported in 1854 was 

1,405, 1462. ; last year it was 10,696,534. Another dock is 

about to be constructed at Grimsby. The new dock has 

been designed by Sir J. Wolfe Barry. It will be 43 

acres in extent, with provision for future extensions, and 
it will have 16 ft. 6 in. on the sill at low water. Derby- 
shire coal owners guarantee the new dock (which is to be 
constructed by an independent company) a coal tonnage 





of nob less than 1,000,000 tons per annum. The Great 
Central Railway Company is to take a lease of the dock 
on its completion for years at a rental of 28,000/. per 
annum. Daring the first five years of the lease the town 
council and traders of Grimsby guarantee a subsidy of 
50007. oa annum, reducing the annual liability of the 
Great Central for those years to 23,000. The Great 
oe will, of course, have a large additional traffic from 
the . 





AMERICAN MECHANICAL INDUSTRY.—The Quincy Engine 
Works, Quincy, Illinois, have en ground for the 
erection of buildings. The plant will be located in the 
north-western part of the city, ona spur of the Chicago, 





Burlington, and Quincy Railroad, which will also be used 
dl several other new manufacturing establishments. 

mtracts for machinery have been placed, with a stipu- 
lation that deliveries are to be made by October ; and it 
is expected that the plant will be in operation before the 
close of the year. The works will at first build vertical 
compound engines up to 2500 horse-power, specially in- 
tended for electrical work. They will later engage in the 
manufacture of Corliss engines. The Richmond Loco- 
motive Works, Richmond, Virginia, are erecting a new 
electrical power-house, ab a cost of 4200/. This power- 
house will be equipped with machinery to enable the 
works to use electric current, now being generated by 
water-power from the James River by the Virginia Elec- 
trical Railway and Development Company. 
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SCHNEIDER-CANET QUICK-FIRING ARTILLERY. 
(For Description, see Page 246.) 








Fig, 55. 


120 Mintmmetre (4.724-In.) Scunemer-Canet Quick-Firine Howirzer. 














Fic. 56. 120-Mitimerre (4.724-In.) SconEmpER-Canet Quick-Firine Srece Gun. 


PNEUMATIC TOOLS AT THE 
GLASGOW EXHIBITION. 

If any works manager desires to satisfy himself 
that pneumatic tools are now seriously put forward 
as part of the equipment of machine shops, and 
that they are handy and economical tools for use 
on all classes of work, let him take a run to the 
Glasgow Exhibition, and see some of the pneumatic 
tools there shown. The least that he can say after 
he has well examined them, tried them upon work 
himself, and noted the amount of work they can 
get through in a given time, is that they have been 
brought to such a state of perfection that they 
enable a workman to get through a much larger 
amount of work of the kind they are intended to 
tackle, with a much less expenditure of human 
energy in the time than is the case without their 
assistance. It behoves the manager to carefully con- 
sider his work, and if it can be operated upon by 
these tools, to look into costs and estimates. 





On the stalls there is to be seen quite a variety 
of hammers adapted to different kinds of work, 
as, for instance, to replace the hand-hammer in 
chipping, caulking, riveting, &c., and some of them 
are attached to yokes for closing rivets in places 
where gap-riveters can be used. We also find a 
variety of small pneumatic drills intended to take 
the place of the ratchet brace and breast drill on 
all work that cannot be taken to the ordinary 
drilling machines. 

By the courtesy of Messrs. R. G. Ross and Son, 
of Glasgow, we are able to give on pages 262 and 
253 several illustrations of the pneumatic tools 
which they are putting on the market. Fig. 1 is 
a section through their patent caulking and chipping 
tool, which, it will be seen, is without a separate valve 
for controlling the passage of the compressed air 
to the cylinder. The body of the tool marked A 


has no passage-ways within its interior, as it is 
merely bored out to receive the lining B, in which 
the various distributing ports are cut. 


It will be 








observed that the exterior of the cylindrical part A 
is threaded to screw into the casting which forms 
the handle. It enters this casting the same distance 
as the liner, the ends of the two butting against 
the interior of the bored part of the handle. To 
allow for the passage of the air to and from the 
cylinder, ports are cut in A to coincide with the 
air passages where it is screwed into the handle. 
The piston E acts as its own valve, for which pur- 
oe it is made long, and turned to a smaller 

iameter at its middle. The compressed air enters 
at the lower part of the handle, and passes in the 
direction indicated by arrows into the cylinder at 
its centre. The piston, as drawn, is in its middle 
position ; but if it moves in either direction, it 
uncovers one of the two ports marked C. A 
channel is cut in the liner to allow the air to pass 
in the direction of the cylinder’s length, to re-enter 
through one or other of the ports marked (,. 

The air thus entering at one end of the cylinder, 
propels the piston forward until the closing of the 
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port C cuts off the supply, when thereafter the air 
acts expansively, until one of the ports D is opened 
to exhaust. The control of the air is on the exhaust 
side, a small piston valve F being used for that 
purpose, a pressure by the finger upon the trigger 
G causing it to open. In order to prevent any 
excessive jarring, which would be tiring to the 
operator, a small cushioning piston H is fitted at 
the handle end of the cylinder ; a small hole com- 
municating between the chamber into which this 
piston fits and the air supply insures a constant 
pressure of air upon this cushioning piston, so 
that it may always be ready to retard the back- 
ward motion of the piston. This device acts in 
addition to the cushioning effected by the incoming 


ir. 

The other pneumatic machines, such as riveters, 
made by this firm have a similar method of dis- 
tributing the air. Fig. 2 is the important working 
detail of a riveter, constructed for ordinary hot 
riveting. There are one or two details in this that 
are worthy of note, namely, the acting part is so 
mounted to the frame that it can be tilted over 
through quite a considerable angle, and secondly, 
there are two cylinders in addition to the liner. 
One cylinder fits within the other, and it is several 
inches shorter in length, so that it is possible for 
the inner cylinder to slide within the outer one. To 
restrain any such sliding action, however, there is a 
spiral spring, which constrains this inner cylinder 
to keep in one position. Air is admitted through 
the cover of the outer cylinder, and thence through 
a port in the cover of the inner one; it then 
passes along a channel in the exterior of the liner, 
in the same way as in the hammer already described. 
The object of the double arrangement of cylinders 
is to prevent breakage through shocks. 

The general appearance of this machine can be 
seen in Fig. 3, page 252, where it will be noted 
that, for the sake of lightness, the yoke is partly 
built up of rolled steel channels. 

For riveting over the ends of copper stays in 
locomotive fireboxes, Messrs. Ross and Son have 
designed a special riveter. A perspective view of 
this machine is given in Fig. 4, and its details in 
Fig. 5. The special feature of this tool is that the 
hammer portion is mounted within a conically- 
shaped cast-iron revolving piece, the large end 
terminating in a part that is to be used as a hand- 
wheel. With the aid of this, the conical piece can 
be revolved, carrying the inclined riveting tool round 
the copper stay end, giving it the correct shape. In 
the illustration it is shown in position for riveting a 
stay ; its action may therefore be readily under- 
stood. Fig. 6 is an illustration to a smaller scale, 
showing the machine at work upon a locomotive 
firebox. 

The type of pneumatic drilling machine made by 
this firm is illustrated in Figs. 7 to 10, page 253. 
The engine has three small oscillating cylinders 
placed at angles of 120 deg. toeach other. All three 
piston-rods act directly upon one crank, so that 
there is no dead centre. The shapes of the cylin- 
ders and pistons, together with the outer casing, 
can very well be seen in Fig. 8. The reducing gear, 
which is clearly shown in Fig. 9, is made by 
Messrs. Ross and Son for other purposes than for 
use in their pneumatic drills. It is, for instance, 
put forward as a reducing gear to break down the 
speed of electromotors for direct driving. Re- 
ferring to Fig. 9, page 253, the crankshaft A 
extends through the gear chamber and partway 
into the spindle B, taking a bearing in the latter; 
attached to the crankshaft there is an eccentric O, 
upon which fits a double gear D. This is built up 
of two pieces, in order to obtain two spurwheels of 
different diameters, with machine-cut teeth, but 
rigidly attached to each other. The larger portion 
of this double gear meshes with a fixed internal 
toothed wheel secured to the casing, and the 
small portion gears with an : internal - toothed 
wheel keyed upon the drill oa ore The double 
gear is free to revolve upon the eccentric C ; con- 
sequently, as the crankshaft revolves with the 
eccentric, each of the teeth of the double gear are 
in turn caused to mesh with the internally toothed 
wheels. By suitably arranging the number of teeth 
in each of these wheels, the speed of the drill 
spindle may be caused to revolve at a much lower 
speed than the crankshaft. The numbers are usually 
arranged so that it produces a displacement of one 
or two teeth during each revolution. 

The air inlet is through one of the handles, and 
it passes a regulating valve E in the manner indi- 
cated by the arrows (see Fig. 10). The air then 





passes into the chamber containing the engine, and 
during the whole time that the latter is working, 
the interior of this chamber, and the engine within 
it, are under the air pressure. The oscillation of the 
engine cylinders opens and closes the ports for the 
inlet and exhaust. The ports for the latter purpose 
consist merely of several drilled holes communicating 
with the atmosphere. The thrust is received by a 
ball-bearing upon the drill spindle. 

The machines described and illustrated are but 
a portion of the pneumatic tools at the Glasgow 
Exhibition. It is our intention to refer to the 
most interesting exhibits by the International 
Pneumatic Tool Company and the New Taite- 
Howard Pneumatic Tool Company in a subsequent 
issue. 





INTERNATIONAL ENGINEERING 
CONGRESS AT GLASGOW. 

Tue International Engineering Congress which meets 
at Glasgow the week after next promises to be one of 
the most important ever held. It is certainly the most 
ambitious ever conceived in this country, embracing as 
it does nine sections, including all the branches into 
which engineering is now divided ; and the realisation 
of Glasgow’s hopes is the more probable, since over 
3000 engineers have signified their iatention of being 
present. Between 100 and 110 papers are to be read, 
covering almost the whole field of engineering practice ; 
and if these are at all adequately discussed, the Con- 
leg will be rich in its suggestions for future progress, 

he Congress, it is scarcely necessary to point out, was 
originated, as a natural corollary to the Exhibition, 
by the Institution of Eogineers and Shipbuilders in 
Scotland, which, under the Presidency of Dr. Robert 


Caird, and the present council of active young engi-| p 


neers, has developed a greatly quickened interest 
amongst the membersand general public; and the council 
were fortunate in their choice for the general secretary- 
ship of the Congress of Mr. J. D. Cormack, who up 
till recently was assistant to Dr. Archibald Barr, the 
distinguished engineering professor of Glasgow Uni- 
versity, and who has just been appointed Professor of 
Mechanical Engineering in University College, London. 
As the scheme grew in importance and a it was 
deemed advisable to seek the co-operation of the London 
technical institutions, and thus each section is now 
run officially by one or other of these well-equipped 
organisations, 

Lord Kelvin, Scotland’s most distinguished savant, 
honours the Congress by becoming the Honorary Pre- 
sident. At the inaugural proceedings, at the Bute 
Hall of the University, on Tuesday, September 3, at 
10a.m., the President, Mr. James Mansergh (President 
of the Institution of Civil Engineers) will deliver a 
short address, dismissing the members to their re- 
spective sections, which meet in one or other of the 
lecture theatres of the University, close by the Ex- 
hibition. 

We give bslow a list of the papers to be sub- 
mitted to each section, but here we may interpose 
a few words regarding the excurcions and works 
to be visited. Most of the sections will meet 
in the forenoon of Tuesday, Wednesday, and 
Thursday, and the afternoons will be given up 
to visiting works or places of scenic or histo- 
rical interest. Arrangements have been made for 
parties going to thirty-one of the principal estab- 
lishments; and about eighty more are open to members. 
Almost every cuneate application of engineering 
practice is embraced in the list, so that the guests of 
the city may not look in vain for some work which 
is to them of direct personal interest. Visiting 
committees have been organised ; and the conveners 
are: For railways, Mr. J. F. Mcintosh, the 
locomotive superintendent of the Caledonian Rail- 
way; for waterways and maritime works, Mr. 
C. C. Lindsay; for mechanical engineers, Mr. 
A. S. Biggart, a managing director of Sir William 
Arrol’s Company; for naval architects, Profe:sor 
J. H. Biles, who, by the way, has just been made 
an LL.D. by Yale University ; for the iron and steel 
section, Mr, J. G. Jenkins ; Le mining engineers, Mr. 
James S. Dixon: for municipal engineers, Mr. A. B 
McDonald, the city engineer of Glasgow ; for gas engi- 
neers, Mr. W. Foulis, the city gas engineer ; and for 
the electrical section, Mr. H. A. Mavor. The ex- 
cursion committee, of which Mr. James Rowan is 
convener, has arranged alternative trips on Wed- 
nesday afternoon to Scott’s country — Aberfoyle 
and Loch Ard; and to Lanark and the Falls of 
Clyde. 
Lomond; while on Friday, when there will be no 
meetings, there will be three alternative trips: one to 
Edinburgh and the Forth Bridge, while the two others 
are to be cruises in the estuary of the Firth of Clyde, 
one of them on the turbine steamer King Edward. On 
Monday evening a banquet is to be given by the execu- 
tive committee to the London committee, foreign dele- 
gates and hon. members; on Tuesday evening there 
will be a reception by the Lord Provost, in the City 


“| Accumulator, at the James 


On Thursday there will be a trip up Loch| W 





Chambers; and on Thursday a ball in St. Andrew’s 
Hall; but from such frivolities we turn hastily to the 
papers to be read. 

Section I.—Railways.—This section will meet on all 
three days in the Botany Lecture Theatre. Sir Benja- 
min Baker will be chairman, and Messrs. B. Hall 
Blyth, Alexander Ross, and John Strain, vice chair- 
men ; the hon. secretary being Mr. R. Elliott Cooper. 
The following is a list of the papers : 


‘* The Proposed Tunnel between Scotland and Ireland, 
by Mr. Jas. ton. 

** Modern Practice in Railway Signalling,” by Mr. 
I. A. Timmis. 

‘The Economy of Electricity as a Motive Power on 
gree at present Driven by Steam,” by Professor 
C. A. Carus- Wilson, M.A. 

. - Soudan Railway,” by Captain G. B. Macauley, 


** The a Railway,” by Sir Guildford L. Moles- 
worth, K.O.1.E. 

** Australian Railways,” by Professor W. C. Kernot, 
Melbourne. 

“* Cheaper Railway Fares,” by Mr. Horace Bell. 


Section II, — Waterways and Maritime Works.— 
This section will meet on all three days, discussing 
canal works on Tuesday, river works on Wednesday, 
and maritime works on Thursday. The chairman is 
Sir John Wolfe Barry; vice-chairmen—Messrs. W. H. 
Hunter and W. Matthews, C.M.G.; and the honorary 
secretary is Professor L. F. Vernon-Harcourt. The 
following is a list of the papers : 


‘*Works of the Dortmund and Ems Canal,” by Mr. 
H. Hermann, Germany. 

_ ‘Novel Plant Employed in Transporting the Excava- 
tions on the Chicago Drainage Canal Works,” by Mr. 
Isham Randolph, U.S.A. 

‘Recent Improvements Effected in the Navigable 
Condition of the Sulina Branch and Outlet of the 
anube,” by Mr. C. H. L. Kuhl, Roumania. 

‘The Improvement of the Lower Mississippi by the 
ae iver Commission,” by Mr. J. A. Ockerson, 

“The River oe and Harbour of Glasgow,” by Mr. 
W. M. Alston, Glasgow. 

‘‘Improvement Works in the Clyde Estuary,” by 
Messrs. D. and C. Stevenson, Edinburgh. 

“Proposed Inland Waterways between the Black Sea 
a= the White Sea,” by Professor V. E. de Timonoff, 

ussia. 

‘‘ Irrigation in the Nile Valley and Its Future,” by Mr. 
William Willcocks, C.M.G., Egypt. 

“Works for Improving the Bilbao River and Har- 
bour,” by Mr. Evaristo de Churruca, Spain. 

‘**Zeebrugge Harbour Works,” by Messrs. J. Nyssens 
Hart and L. van Gansberghe, Belgium. 

**Recent Improvements in the Lighting and Buoying 
of Coasts,” (a) by Mr. D, Stevenson, Edinburgh, ‘‘ Scot- 
land ;” (6) by Baron Quinette de Rochemont, ** France.” 

** The Present Condition of the Lighting of the Chinese 
Oe teat apa by 

** Improv spi roup- i i cr 
Alan Brebner, England. siorigicopediin 


Section III.—Mechanical Enginecring.—This section 
is being managed by the Institution of Mechanical 
Engineers, and a greater number of members have sig- 
nified their intention of being present than is the case 
with any of the other sections. It will therefore meet 
in the Debating Hall of the Students’ Union, which is 
larger than the class-rooms. Mr. William H. Maw will 
be the chairman, Messrs. Bryan Donkin and J. 
Hartley Wicksteed being vice-chairmen. The hon. 
secretary is Mr. Edgar Worthington, B.Sc., the Secre- 
tary of the Institution of p per Engineers. 
Meetings will be held on each of the three days: on 
Tuesday papers relating to motors will be taken; on 
Wednesday those on workshop appliances; and on 
Friday the others on the list, which 1s as follows : 


‘** Effect of Temperature on Cooling Water in High 
aot Automobiles,” by Professsor H. S., Hele-Shaw, 
LL.D., F.R.S 


‘Trials of Steam Turbines for Driving Dynamos,” by 
Hon. C. A. Parsons and Mr. G. Gerald Stoney. 

“Some Particulars of the Results of the Compound 
Locomotive on the Buenos Ayres Great Southern Rail- 
way,” by Mr. P. Gould. 

“The Cassel Self-Regulating Water Wheel,” by Mr. 
E. C. de Segundo. 

**100-Ton Universal aie Machine, with Variable 

3 ] att Laboratories, Glasgow 
University,” by Mr. J. Hartley Wicksteed. 

‘‘A Premium Ssstem of Remunerating Labour,” by 
by Mr. James Rowan. 

** Application .of Metric System to Workshops,” by 
Mr. Arthur Greenwood. 

“Power Required to Drive Marine Engine Works and 
for rag meal by Mr. James Crighton and Mr. 

. G. Ri 


** Workshop Methods,” by Mr. William Weir and Mr. 
J. R. Richmond. 
‘* Economical Manufacture of Marine Engines,” by Mr. 
Wi Oenadi os A tural Mach G Exhi 
“9 ian icultu achinery at w Exhi- 
bition,” by Mr. G. H. Frost. it vin 
“Rating and Testing of Electrical Machinery,” by 
Mr. Gisbert Kapp. ; 
**Some Experiences and Results Derived from the Use 
of Superheated Steam in Engines,” by Mr. R. Lonke. 
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‘‘ Pneumatic Riveting and other Useful Applications 
of Pneumatic Tools,” by Mr. J. C. Taite, 

‘* A Regenerative Steam Accumulator and its Appli- 
cation to the Utilisation of Exhaust Steam,” by Mr. A. 
Rateau. 

‘Experiments in the Draining of Water Vapour,” by 
Mr. A. Rateau. 


Section IV.—Naval Architecture and Marine Engi- 
neering.—This section, which will meet on all three 
days in the berg eg Boose Theatre, is under the 
management of the Institution of Naval Architects, 
and the officials are as follow :—Chairman, the Right 
Hon. the Earl of Glasgow, G.C.M.G. Vice-Chairmen 
—Mr. Archibald Denny ; Mr. Francis Elgar, LL.D., 
F.R.S. ; Mr. John Inglis, LL.D. Hon. Secretary, Mr. 
R. W. Dana, M.A. The following is a list of the 
papers : 

‘‘ The Chief Characteristics of the Naval Development 
of the Nineteenth Century,” by Sir Nathaniel Barnaby, 


K.C.B. 

‘Notes for Discussion on Shipyard Equipment,” by 
Professor J. H. Biles. 

‘“‘ Approximate Rules for the Determination of the 
i and Dimensions of a Ship in Accordance 
with a given Programme of Requirements,” by Mr. A. 
Normand. 

‘‘A Memorandum on Floating Docks,” by Mr. T. 
Gibson Bowles, M.P. 

‘* Modern Steamboat Equipment of Warship3,” by Mr. 
E. C. Carnt. P 

“Graphic Analysis of Screw Propaller Ractions,” by 
Mr. J. Millen Adam. 

“The Hydraulics of the Resistance of Ships,” by Mr. 
E C. Thrupp. 


Section V.—Iron and Steel.—This section meets only 
on Tuesday and Wednesday, the Chemistry Lecture 
Theatre being the venue, and as it is managed by the 
Iron and Steel Institute, the office bearers are: 
Chairman, Mr. William Whitwell. Vice-Chairman, 
Sir William Roberts-Austen, K.C.B.. Hon. Secre- 
tary, Mr. Bannett H. Brough. The following is a list 
of the papers : 


‘** Short Address,” by the Chairman. 

‘On the Iron and Steel Industries of the West of 
Scotland,” by the Committee of the West of Scotland 
Tron << Steel pgm 

‘*Report on the Nomenclature of Metall hy,” b 
the Committee of the Iron and Steel laste ote 

‘Oa the Presence of Calcium in High-Grade Ferro- 
Silicon,” by Mr. G. Watson Gray. 

‘‘On the Spectra of Flames at Different Periods during 
the Basic Bessemer Blow,” by Professor W. N. Hartley, 
F.R.S., and Mr. Hugh Ramage. 

“On the Correct Treatment of Steel,” by Mr. C. H. 
Ridsdale, 

‘On Iron and Copper Alloys,” by Mr. J. E. Stead. 

‘On the Effect of Copper in Steels for Wire Manu- 
facture,” by Mr. J. E. Stead and Mr. F. H. Wigham. 

‘On the Profitable Utilisation of Power from Blast- 
Furnace Gases,” Mr. B. H. Thwaite. 

‘On Brinell’s Method of Determining Hardness and 
other Properties of Iron and Steel,” by Mr. Axel Wahl- 
berg (Stockholm). — 

‘On the Variation of Carbon and Phosphorus in Steel 
Ingots,” by Mr. Axel Wahlberg (Stockholm), 

“On Internal Strains in Iron, and their Bearing upon 
Fracture,” by Mr. Arthur Wingham. 

Tel — a Mechanical Gas-Producer,” by Mr. Benjamin 
al 


Section VI.—Mining.—The Institution of Mining 
Engineers are working this section, which meets on 
Tuesday and Wednesday in the Greek Lecture Theatre, 
the office bearers being; Chairman, Mr. James 8. 
Dixon. Vice-Chairmen—Mr. James T. Forgie; Mr. 
George A. Mitchell. Hon. Secretary, Mr. James 
Barrowman, The papers are as follow : 


B ie ——— Address,” by Sir William Thomas Lewis, 
arb, 
‘The Tarquah Goldfield,” by Mr. A: H, Sawyer. 
Mining and Treatment of Copper Ore at the Walla- 
roo and Moonta Mines, 8.A.,” by Mr. H. L. Hancock. 
“The Manufacture of Bricks; and Description of 
Kilns and Other dag ag Clays used in their Manufac- 
wa seas. Geoege . Allan. = 
“The Northern Portion of the Ki re 
by Mr, William Smith. eT 
‘The Manufacture of Coke as carried out at the Oliver 
and Sader Steel Company’s Plant, Oliver Fayette Com- 
pany, Pa, U,S.A.,” by Mr. Fred C. Keighley. 
Elmore Oil - Concentration Process,” by Mr. A. 
nner Elmore. 
“Description of Syd H ieri inki 
ond Wn Py on ie. sy T, ce Collieries Sinking 


Bure it-Dredging, and its Aspects,” by Mr. T. Ross 
“The Zinc Deposits of the Zark Region, U.S.A.,” 
by Mr.H. Foster Bain, U-S.A., and Professor Van Hise, 
Geology of the Mineral Deposits of the Transvaal,” 
by Dr. Gustav Adolf Frederic Molengraaff. 

N, Working Coal under the Sea and River Hunter, near 
} oe. A — hinges 2 by a A. A. Atkinson. 
iner: urces of t i % 

by Mr J. Ole of the Province of Quebec, 

\lternating Currents, and their Possi icati 
etry ” Part IT., oy Mr. ‘Sydaer Pe watnee _— 


ivil and Mining E p . R 
by Mr. H. D, Hoskolde ngineer’s Transit Theodolite,” 








‘The Oil Shale Fields of the Lothians,” by Mr. H. M. 
Cadell. 


**The Carboniferous Limestone Coal Fields of West 
Lothian,” by Mr. H. M. Cadell. 

‘*On the Connection of the Underground and Surface 
Surveys,” by Mr. G. R. Thompson. 

‘‘A New Diagram of Work,” by Mr. H. W. G. Hal- 
baum. 

Section VII.— Municipal Engineering.—Meetings 
on all three days will be held in the Engineering 
Lecture Theatre, the Incorporated Association of Muni- 
cipal and County. Engineers being responsible, and the 
office bearers are: Chairman, Mr. E. George Mawbey. 
Vice-Chairmen—Mr. W. Weaver and Mr. T. H. 
Yabbicom. Hon. Secretary, Mr. Thomas Cole. The 
following is a list of the papers to be read : 

** Short Address,” by the Chairman. 

** Research into the System of ee Purification by 
Bacterial and other Methods,” by Mr. K. F. Campbell. 

‘* Treatment of Sewage,” by Lieut.-Col. A. 8. Jones, 


,)” by Mr. A. B. M’Donald. 
anitation,” by Mr. Wm. Weaver. 

‘**Coal-Mining Substances in Relation to Sewers,” by 
Mr. F. W. Mager. 

“The Birmingham Water Works,” by Mr. James 
Mansergh, F.R.S. 

**Recent Tramway Practice,” by Mr. James More. 

‘* Provision of Dwellings for the Working Classes,” by 
Messrs. A. H. Campbell and W. H. Savage. 

Section VIII.—Gas Enginecring.—The Natural His- 
tory Lecture Theatre has been set aside for meetings 
on all three days under the direction of the Insitution 
of Gas Engineers, with the following officials: 
Chairman, Mr. George Livesey. Vice-Chairmen— 
Mr. William Foulis; Mr. W. R. Herring ; Mr. T. O. 
Paterson. Hon. Secretary, Mr. J. W. Helps. The 
papers are as follow: 

‘* Short Address,” by Mr. George Livesey, Chairman. 

* Automatic Lighting and Extin ishing Appa- 
ratus,” by Mr. A. Rothenbach, Jun., of Berne. 

‘The Production of Illuminating Gas from Coke 
Ovens,” by Dr. F. Schniewind, of New York. 

** Electrolysis of Gas Pipes, &c.,” by Dr. Leybold, 
Hamburg. 

** The —— of the Proposed Construction of a 
Modern Gasholder for Amsterdam,” by Mr. J. Van 
Rossum du Chattel, Amsterdam. 

“Lighting of the Exhibition by Means other than 
Electricity.” Paper prepared by the Committee from 
particulars supplied by exhibitors. 

“The Application of the Unit System of Gas Manu- 
facture to its Purification,” by Mr. C. C. —— 

‘*The Construction of Inclined Retort Ins tions,” by 
Mr. W. R. ere 

‘Transport of Materials,” by Mr. W. R. Chester. 

‘*Water Gas as an Adjunct in the Manufacture of Coal 
Gas,” by Professor Vivian B. Lewes. 

‘*Eimile Gobbe’s Process for the Production of Water 
Gas,” by Mr. Fernand Bruyere. 

Section IX.—EHlectrical.—The place of meeting of 
this section, which is being managed by the Institution 
of Electrical Engineers, is the Natural Philosophy 
Lecture Theatre. The office-bearers are: Chairman, 
Mr. W. E. Langdon. Vice-Chairmen—Mr. R. K. 
Gray; Professor Magnus Maclean, D.Sc. Hon. Secre- 
tary, Mr. W. G. Macmillan. The programme of 
papers is appended : 

** Short Introductory Address,” by the Chairman. 

**Notes on the Electrical Exhibits in the Exhibition,” 
Oy Mccmaity Supply M f the Electrolytic Type,’ 

‘** Electricity Supply Meters of the Electrolytic Type,” 
by Mr. J. R. Dick. 

“The Relative Advantages of the Three, Two, and 
Single-Phase Systems for Feeding Low-Tension Net- 
works,” by Mr. M. B. Field. 

**Modern Commutatin with 
Special Reference to the Mr. 
H. M. Hobart. 

‘*The Protection of Trolley Wires,” by Professor A. 
Jamieson. 

‘**Kelvin’s Electric Measuring Instruments,” by Pro- 
fessor M. Maclean. 

‘* Continuous-Current Dynamo Design,” by Mr. H. A. 

vor. 

“The Uso of Electricity in the Propulsion of Road 
Vehicles,” by Mr. A. R. Sennett. 

‘High Speed Railways,” by Herr Lasche, of Berlin. 

It should be added that the papers will not neces- 
sarily be read in the order in which they are given in 
the lists under each section. 

Advantage has been taken of the presence of a large 
number of engineers in Glasgow to open the new 
‘* James Watt Engineering Laboratories.” These 
splendid laboratories are being erected and oqulonss 
at a cost of over 40,000/., the funds being raised partly 
by subscriptions from the citizens of Glasgow and 
neighbourhood, partly by a grant of 12,500/. from the 
Bellahaouston Trust, and the remainder from funds 
already at the disposal of the University Court. 

Professor Barr and the Engineering Laboratory 
Committee are to be congratulated on the result of 
their efforts, which have provided in Glasgow a 
memorial appropriate to the memory of James Watt, 
and calculated to assist in the fusion of engineering 
science and tare Lord Kelvin will preside at the 
opening, and admission will be by ticket, 


“ Sewage Dis 
** Munici 


Dynamo Machinery, 
ommutating Limits,” by 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 14, 

Tue big strike started Monday, but it affects only 
the region west of the Allegheny Mountains. In that 
locality not as many men came out as was expected. 
The 10,000 men at Sharon, mostly employed by the 
National Steel Company, remain at work. Five mills 
at Wheeling, West Va., employing 10,000 men, are 
out. The large sheet mill of D. ees Wood; at 
McKeesfort, will be dismantled, and removed to a less 
exciting hotbed of unionism. The actual status of the 
strike will not be known for a day or two yet. There 
are but 67 tinplate mills operating in the United States, 
with a capacity of 60,000 boxes a week. Of these only 
35 mills produce a plate that is put on the market. Not 
enough foreign plates can be had. The situation as 
regards the United States Steel Corporation blast- 
furnaces is not clear. All the workmen are in the 
union, and if they strike, it will affect the supply of 
raw material very materially. As yet no changes 
have developed in the general market. No one is 
short of material, but finished steel products, such 
as tin plates or steel sheets, are practically ex- 
hausted. The only prospect for the failure of the strike 
is the refusal of a very large body of men to work, a 
prospect just now not very bright. The market is 
quiet. Consumers desire to see their way clear, Con- 
sumption is enormous, and is increasing. Prices are 
steady, In about a week a better idea can be formed 
as to the probable course matters may take. Plate 
and structural mills are much oversold, and rail mills 
are also badlyovercrowded. The consumption is of such 
magnitude that it would seem to outsiders impossible 
for the companies to remain idle long. Business is 
coming in on independent mills at an unprecedented 
rate. This week inquiries are arriving for large 
quantities of iron and steel bars, sheets, rods, plates, 
and shapes. The export trade is also attracting fresh 
attention, but no large orders have’ been placed. 
Agents of American concerns in Europe are sendin 
home less encouraging accounts for large exports o 
steel; but remarkably flattering accounts as to elec- 
trical tg ee certain lines of hardware, and imple- 
ments. The crop conditions as to wheat are excellent, 
but July average on corn fell 27.3 points. Railroad 
earnings are large and satisfactory. Prices in most 
commodities are steady, but in farm supplies there 
are advances in retail circles. The indications all 
point to an autumn of extraordinary activity. 





Havre AND MarsgILiEs.—The number of vessels which 
entered the port of Havre in the first half of this year 
was 1975, of an aggregate burthen of 1,065,350 tons, as 
compared with 1163 vessels, of an aggregate burthen of 
1,077,618 tons, in the yng cay erg Lo pery of 1900. The 
arrivals at Marseilles in the first of this year com- 
prised 2103 vessels, of an aggregate burthen of 2,361,708 
tons, as omer with 2040 vessels, of an aggregate 
pon en of 2,251,880 tons, in the corresponding period of 





CaTaLoaugs.—The Wellman-Seaver Regeening Com- 
pany, of Cleveland, Ohio, U.S.A., 47, Victoria- 
street, London, S.W., have sent us a copy of a finely 
illustrated volume, containing views of important steel 
plants erected by the firm in the United States and else- 
—— Other By acy have age nr to ‘— —— 
charging machine, gas producer plants, shipya 
travelling cran > Geom, Thomas Parker, Limited, 
electrical engineers, Wolverhampton, have sent us a copy 
of their new pocket list of continuous-current dynamos, 
motors, and accessories. Very full details are given in the 
letterpress as to the construction of the machines, whilst 
the various standard patterns are fully priced. 





AMERICAN CoMPETITION.—Some information of much 
interest has become available with reference to the pro- 
gress of the exports of American steel rails to countries 
with which British industrials have commercial relations. 
It appears that steel rails were exported from the United 
States in the first half of this year to the extent of 311,297 
tons, as com with 341,971 tons in the corresponding 
period of 1900. American rails are accordingly not gain- 
ing ground upon external markets. The principal exports 
were made as follows: 


pea 1900. 1901. 
Direction. Tons. Tong. 
British America ... 58,002 33,215 
Mexico nae Pe 19,227 25,683 
South America 2735 39,502 
Japan ab bis 35,876 17,364 
Asia and Oceania ... 48,974 31,985 


We may record the fact that American industrials for: 
warded 31,936 tons of steel rails right off to Kurope in 
the first half of this year, as com with 15,371 tons in 
the corresponding period of 1900. The exports to Central 
American States and British Honduras in the firat half of 
this year were 4459 tons as compared with 20 tons ; to the 
West Indies and Bermuda, 4979 tons, as compared with 
5718 tons; and to Africa, 10,779 tons, as compared with 
9436 tons. Upon the whole, it will be seen that the 
external demand for American rails is subject to great 
vicissitudes ; still, the facts that an export trade in steel 
rails has been developed by American firms, and that their 
shipments average something over 50,000 tons per month, 
are not without significance and importance. 
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PNEUMATIC TOOLS AT THE GLASGOW EXHIBITION. 
CONSTRUCTED BY MESSRS. R. G. ROSS AND SON, ENGINEERS, GLASGOW. 
(For Description, see Page 249.) 
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PNEUMATIC TOOLS AT THE GLASGOW EXHIBITION. 


NOTES FROM THE NORTH. 
eis ee Wednesday. 

Glasgow Pig-Iron Market.—The market was very steady 
on Thursday forenoon, about 8000 tons being dealt in ab 
rather better prices. Scotch warrants after being 2d. up 
at 533, 9d. per ton cash, left off at 53s. 74d. buyers, while 
Cleveland improved 24d. to 46s. 1d. per ton casb, with 
buyers over. Hematite iron, which still continued quite 
idle, was quoted 3d. per ton better at 60s. 9d. per ton 
cash buyers. The tone was firm in the afternoon, 
and dealing was confined to 5000 tons of Cleveland, 
which closed 4d. per ton up on the day ab 463. 2d. 
cash buyers... Scotch warrants were quoted, as in 
the forenoon, at 53s. 74d, per ton cash buyers. The 
settlement prices were: Scotch, 53s. 9d. ; 
46s. 14d. ; and hematite iron at 60s. 9d. ton. 
moderate amcunt of business was done in the forenoon 
on Friday, and the tone was quieter. Cleveland lost 3d., 
but Scotch was id. per ton dearer. The sales amounted 
to 6000 tons, all Cleveland, except 500 tons of Scotch 
iron. In the afternoon the market was steady for 
Cleveland at the forenoon decline, while Scotch closed 
43d. per ton on the day, but only 500 tons of the 
latter were dealt in; but the sales of Cleveland totalled 
about 5000 tons, including 2000 tons at 45s. 9d. per ton 
three months. In addition, 2000 tons of Scotch iron 
changed hands at 53s, 11d. for the end of the year. 
The settlement prices were: 104d., 46s., and 
60s. 9d. per ton. Monday’s forenoon market was firmer in 
tone, in sympathy with American advices, which pointed 
toa a of the strike in the steel trade. About 
5000 tons changed hands, and Scotch rose 14d. per ton, 
and Cleveland 3d. Sellers of hematite iron raised their 
cash price to 623. per ton, and there were buyers at 
60s. 9d. one month. In the afternoon 1500 tons were 
dealt in, and prices kept fairly steady. The settlement 
prices were: 54s. 3d., 46s. 3d., and 61s. per ton. On 
Tuesday forenoon the warrant market was very idle, but 
the tone was steady. Scotch declined 14d. per ton, but 
Cleveland and hematite irons remained unchanged. 
Scotch hematite was very firm, and some makers have 
now raised their price to 63s. ton. In the afternoon 
only 1000 tons changed hands—all Cleveland. The 
settlement prices were: 54s. 1}d., 46s. 3d., and 61s. per 
ton. The pig-iron market this forenoon was almost en- 
tirely confined to Cleveland iron, of which about 6000 
tons were dealt in, and the price gave wor 34. per ton. 

bc. 


Hematite iron was quoted 3d. easier, but made a 
gain of 14d. ton. About 2000{tons of Cleveland 
changed hands at the afternoon market. It closed 


54d. per ton down on the day, and the settlement 
rices were 54s. 3d., 45s. 9d., and 61s. per ton. The 
ollowing are the market quotations for No. 1 makers’ 
iron: Clyde, 66s. per ton; Gartsherrie, 66s. 6d. ; Lang- 
loan, 67s. ; Calder, 67s. 6d.; Summerlee, 70s. 6d.; Colt- 
ness, 72s. 6d. per ton—all the forgeoing shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 66s.; 
Shotts (shipped at Leith), 70s.; Carron (shipped at Grange- 
mouth), 67s. 6d. per ton. . Cleveland warrants, in which 
a large business has been done. again occupied the atten- 
tion of the pig-iron market. Rumours are current that 
London has been actively interesting itself in these war- 
rants, under the belief that a large outside ‘‘ bear ” account 
has arisen. Apart from the purely speculative as- 
pect, buying has quieted down all round from con- 
sumers. Home trade inquiries are still of a satisfactory 
nature, but there is no longer any rush to buy, and it now 
seems as if the late activity was due more to frightened 
covering than to any actual increase in trade. Reports 
from the Continent show not the slightest improvement, 
and a severe falling-off in our export shipments must soon 
recorded ; such a condition of affairs must tell heavily 
on the Middlesbrough market, because in addition to the 
loss of its Continental market, the imminent invasion 
of Dominion pig iron into Scotland robs Middlesbrough 
of a great part of its best market. From America 
reports are diversified, but the present strike makes 
them all unreliable. The number of furnaces still in 
blast is 76, — 80 at this time last year. Last week 
there were four damped down at Carnbrae, but they are 
now in full blast. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 59,110 tons yes- 
terday afternoon, as com with 59,110 tons yesterday 
week, thus showing no change for the past week. 


Sulphate of Ammonia.—Buying in respect of this com- 
modity is fairly brisk. Prices range from 10/. 10s. to 
102. 12s. 6d. per ton for poompt delivery. Last week’s 
shipments from Leith amounted to 631 tons. 


Shipbuilding Contracts.—The German firm of Knohr 
and Burchard have ordered a 4000-ton four-masted 
barque to be built by Messrs. John Reid and Co., White- 
inch.—Grangemouth and Greenock Dockyard Company 
have this week placed an order for two sets of triple- 
expansion engines for two steamers, which they have 
under construction in their Greenock shipyard, with 
Messrs. A. Rodger and Co,, St. Helen’s Engine Works, 
Govan. The company have five steamers building in the 
Main-street yard, Greenock, and five to lay down.— 
A great winter’s work is now assured for Fairlie, where 
Messrs. Fife have their yacht-building yard. One vessel isa 
schooner of 120 tons. Another is a schooner of about 
200 tons for Mr. Cecil Quentin, of Millend, Liphook, 
Hants.—Mr. John Stewart Clark, commodore of the 
Royal Western Club; Mr. E. 8S. Parker, rear-commodore 


of the Royal Largs Club; and a well-known lish 
pos eo whose name is at present withheld, are all to 
ve boats built at Fairlie. 


Shipbuilding at Greenock and Port Glasgow.—Ship- 
building and engineering firms at Greenock and Port 
Glasgow have a very large stock of work in hand. In 





Greenock there are 23 steamers, and in Port Glasgow 
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between 40 and 50 steamers in hand and on order. 
Messrs. Scot and Oo. have laid down in their east yard 
the keel-blocks for the 12,000-ton oil tank steamer which 
they have been commissioned to build for the Anglo- 
American Oil Company ; and Caird’s Company are pre- 
paring to lay down the keels of the two 10,000-ton 
steamers recently ordered from them by the Peninsular 
and Oriental Steam Navigation Company. 


Death of Mr. Andrew Stewart, LL.D.—Last Friday 
morning the career of this gentleman was brought to an 
end. He died at his.country residence at Peebles. Mr. 
Stewart was chairman of the firm of Messrs, A. and J. 
Stewart and Menzies, Limited, the well-known tubemakers, 
in which trade he was engaged during all his manhood, 
and had risen to the ‘‘ top of the tree” in it. He founded 
a chair of Political Economy in the University of Glas- 
gow, and he received from the University an honorary 
degree of LL.D., which he prized very much, He was 
engaged in various commercial undertakings. 


A Big Shipping Deal.—Gl w commercial circles 
have been much excited this week by the purchase of the 
City Line of steamers of Messrs. George Smith and Sons, 
a purely Glasgow concern, which was started many years 

0 to give the merchants a regular and prompt dealin 
with India, There are fifteen steamers, all calle 
** Cities,” and the total tonnage which they represent is 
an aggregate of about 63,000 tons. Fully one-half of 
them have been built at Belfast, and their average age is 
about eleven years, The purchaser is Mr. Ellerman. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Important Removal. — Messrs. Steel and Garland, 
Limited, ironfounders and_stove-grate manufacturers, 
have now completed their Worksop factory, which has 
been in process of construction for the past three years. 
They have transferred from Sheffield the whole of their 
manufacturing departments. . 


Steel and Iron Purchase.—Mr. T. W. Ward, of Shef- 
field, has purchased the steel and iron foundries, the 
engineering shops, and blast-furnaces of the Bowling Iron 
Works, Bradford. 

Electric Railway in the Hope Valley.—Since the open- 
ing of the Dore and Chinley railway, such immense 
numbers of people from all ts of the country have 
visited the beautiful Hope Valley that another important 
development of the district is projected. The neighbour- 
hood has recently been surveyed with the object of con- 
structing an electric railway from Hope station to Brad- 
well and Castleton, the latter of which is 24 miles distant. 
The Bradwell meee, it is proposed, will run across the 
Hallsteads, the well-known site of the Roman station at 
Brough, keep on the Roman road until near the entrance 
to Bradwell, and terminate at a station in the centre of 
the village. The line to Castleton is to follow the River 
Noe through Hope, terminating with a station under the 
shadow of Peveril Castle. In addition to being of service 
for passenger traffic, it is expected the new lines will be 
the means of greatly developing the mineral resources of 
the district. A Bill will be introduced into Parliament 
next session. 


South Yorkshire Coal.—There has been no important 
change in the coal trade of the district during the past 
week. Steam qualities have only been in moderate re- 
quest during the holidays, but with the improved outlook 
a brisker condition of affairs is anticipated in the early 
future, ee is slow for the season of the year, but 
rates are well maintained, especially in the better class of 
steam fuel. The advance in house qualities has had no 
deterrent effect, and as consumers return from their holi- 
days, they are laying in winter stocks freely. The summer 
has been a poor one, and the improved demand is welcome. 


Iron and Steel.—The improvement that set in some 
time since in demand for all kinds of pig and finished 
irons is well maintained and prices are stiffening very 
satisfactorily. The lowest quotations for delivery in 
Sheffield are now: West Coast hematites, 67s. 6d. to 
68s. 6d. per ton; East Coast ditto, 63s. 6d. to 64s. 6d. ; 
Lincolnshire No. 3 foundry, 48s. to 493.; forge dibto, 
46s. to 47s.; Derbyshire No. 3 any, Bis. to 52s.; 
forge ditto, 463. to 46s. 6d - 153. to 7; 
sheets, 82. 123. 6d. to 8. 
more activity in some branches of the steel industry, 
but the trade is somewhat hampered by the scarcity 
of hematite ores. At present the supply is much below 
the demand. As all classes of material are harden- 
ing in price, there seems to be little Coubt that quota- 
tions for these steels will follow the market. Contracts 
are being more freely entered into and for larger quan- 
tities than has been the case for a long time, and makers 
goer are well booked for some time to come. The 
eeling in the trade is that prospects are distinctly more 
encouraging. The strike in the American steel trade is 
being closely watched, and if it continues, a demand will 
spring up here. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 


on ’Change was exceedingly small, and ly any busi- 
ness was transacted. Such, however, is always the case 
in race week. Prices were altogether nominal. No. 3 
g-m.b. Cleveland pig was but at 46s. for early f.o.b. de- 
livery; No. 1 was 48s.; No. 4 foundry, 44s, 6d.; grey 
forge, 433. 6d.; mottled, 433.; and white, 42s. 9d. fase 
Coast hematite pig was still rather scarce, but the closing 
of stee] works for the holidays should improve the 


17s. 6d. There is also much | tan 





supply. Nos. 1, 2, and 3 were about 59s., whilst No. 1 
was 60s., and No. 4 something like 54s. — ore was 
firm, Rubio being 15s. 9d. ex-ship Tees. To-day quota- 
tions for makers’ iron were not changed. The outlook 
for the autumn is by no means bad, but it must be ad- 
mitted that shipments to Continental customers are dis- 
appointing. We are now at a period of the year when 

neces to foreign customers should be good. Ger- 
many is taking very little iron just now. 


Manufactured Iron and Steel.—Producers of manufac- 


tured iron and steel have, according to custom, closed ae 


their works for the week. Quotations are probably much 
the same as those last given; but we have heard of no 
transactions whereby to fix them. Most of the makers 
bave orders booked which will keep them occupied well 
on to the end of the year. 


Coal and Coke.—Fuel “mp show very little change. 
Unscreened Durham bunker coal is from 11s. to 11s. 3d. 
f.o.b. Manufacturing coal is a little quieter. There is 
still very little doing in household coal ; coke firm, with a 
heavy local consumption. Medium blast-furnace coke 
keeps at about 15s. 6d. delivered here. 


Messrs. Bolckow, Vaughan, and Co.’s Dividend.—The 
directors of rs. ckow, Vaughan, and Co., 
Limited, have decided to recommend to the ordinary 
shareholders the payment of a dividend at the rate of 
8% per cent. annum for the eighteen months ended 
June 30 last, lees the interim dividends paid in Septem- 
ber, 1900, and March, 1901. They also recommend the 
expenditure out of profit for the eighteen months of 
117,923. on extensions and new plant, carrying forward 

New Works at Middlesbrough.—Some eighteen months 
ago the Cargo Fleet Iron Works, Middlesbrough, were 
acquired by the Weardale Steel, Coal, and Coke Com- 
pany, Limited. We now understand that it is the in- 
tention of the company to establish steel works in con- 
nection with the undertaking. This action on the part 
of the Weardale Company will necessitate the employ- 
ment of a largely increased staff of workmen, and is 
good news for the district. 





GLASGOW AND ITs Surprinc.~Glasgow is naturally 
the centre of attraction this year alike for tourists and 
students of mechanical and other branches of science, in 
view of the successful international Exhibition, and many 
publications have been issued extolling the enterprise and 
energy of the citizens, and the beauty of the scenery of 
which the city is the centre, although by no means a con- 
spicuous contributary. Among such publications there is 
room enough for the souvenir ‘‘Glasgow and its Shipping,” 
issued this week at 1s., by Messrs. Aird and Coghill, 24, 
Douglas-street, Glasgow. Ib gives an entertaining review 
of the harbour, the oe ing, yey, engineering, 
river steamers, &c., of Glasgow and the Clyde, and there 
are about 50 illustrations, which are well printed. 


Tue Socrety or LANDED Estate AGENTS.—We learn 
that there has just been inaugurated a Society of Landed 
Estate Agents, the principal objects of which are: (1) 
To promote and protect the interests of the profession ; 
(2) to advise by mutual conference on all matters of 

ractice relating to the management of landed estates ; 
3) to disseminate information by means of publications, 
correspondence, &c. ; (4) to watch legislation on matters 
affecting the interests of agriculture and land gene- 
rally; and (5) to provide a centre in London for 
mem The provisional council consists of the fol- 
lowing gentlemen: Colonel Halifax Wyatt, for many years 
— to the late Earl of Sefton, K.G., President pro tem ; 

essrs. E. F. Chamier, agent for the Rolle Estates, North 
and South Devon; Dadley W. Drummond, D.L., J.P., 
agent for the estates of the Right. Hon. Karl Cawdor, 
Sir James Drummond, Bart., and others in South Wales ; 
Reginald C. Glanville, agent for the Antony and other 
estates in Cornwall ; Godfrey Lipscomb, aes for the 
Margam Estates, South Wales ; and E. G. Wheler, Chief 
Commissioner to His Grace the Duke of Northumberland. 
The secretary (pro tem.) is Mr. William Broomhall, 16, 
Cockspur-street, Pall Mall, S.W. Membership is re- 
stricted to landed estate agents, their pupils and assis- 

ts. 


Tue Exectric Licur at ened ef p= | the year 
ending March 25, 1901, the consumers of electric light 
in Leeds increased from 1393 to 1829, and the lam 
and other consuming devices installed from 106, 
to 132,283. The use of electricity as a motive power, 
although still very limited, is extending in 8; the 
number of motors connected to the mains at March 25, 
this year, being 86, with an aggregate of 205 horse- 
power, an increase of more than 100 per cent. during 
the twelve months. The units sold were 2,520,414, as 
compared with 2,005,840 in the previous year. The 
average price obtained was 4.03d. per unit, as compared 
with 4.09d. unit in 1899-1900. The capacity of the 
plant ins at the Corporation works heen in- 
creased from 3040 kilowatts to 4020 kilowatts, and con- 
tracts have been entered into for additional plant with an 
aggregate oupet of 4720 kilowatts, making a total of 8740 
kilowatts. The high price of coal increased the cost 
of production last year to 1.3ld. per unit, as com- 
pared with 1.10d. per unit in 1899-1900. The capital 
expended last year was 60,5762. The revenue col- 
lected last year was 43,669/., while the working expenses 
of the twelve months were 13,770/., leaving a gross profit 
of 29,8997. After providing for interest and sinking 
fund there was a surplus of 6882/., of which 6000/. was 
applied in reduction of the rates, 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—Sellers of steam coal have been yecting 
firmly for August deliveries; but for September loading 
coalowners are prepared to accept a reduction of 6d. to 
1s. per ton. The best steam coal has been making 18s. 6d. 
to 19s. per ton, while secondary qualities have brought 
17s. to 18s. per ton. House coal has shown little change ; 
No. 3 Rhondda large has brought 15s. 9d. to 163. 3d. per 
ton; foundry coke has been quoted at 18s. to 19s, per 
ton ; while furnace coke has made 16s. to 17s. oe 
regards iron ore, the best Rubio has been selling at 
14s. 3d. to 14s. 6d, per ton ; while Tafna has made 153, 
to 15s. 3d. per ton. 


_ Newport Tramways.—The Newport Town Council con- 
sidered on Tuesday the purchase and transfer of the local 
tramways from Messrs. Andrews and Son at the expira- 
tion of their septennial lease. The includes the 
cars, horses, and equipment, and the land and buildin 
used for the traction, but not the lines, which were venir 
the ce pape A of the council]. The matter had been sub- 
mitted to arbitration, and the total award was stated to be 
15,2957. The sum asked by Messrs. Andrews and Son 
was 22,0002. Mr. Alderman Moses, in bringing up the 
report, said until the service was c from horse to 
electric traction the committee ch with the matter 
did not think rome make any sweeping improvements. 
The lines would be doubled for electric traction, and, when 
the new service was open, through cars would run to 
and from Pile and the other termini. The committee 
was now negotiating for the purchase of cars for the Cor- 
poration road route. 


Port Talbot Railway and Docks.—The directors of the 
Port Talbot eg wag: and Docks Company, in submitting 
their accounts for the past half year, state that the gross 
revenue from all sources amounts to 30,037/., as compared 
with 32,5277. in the corresponding six months. The work- 
ing expenses amounted to 21,382/., as compared with 
22,0377. The decrease in the = receipts was mainly 
accounted for by the closing of the Cefn ironworks, and 
it is hoped that this loss will be made good when new 
steelworks, now in course of construction near the docks, 
are completed. The traffic carried over the company’s 
railways during the past half-year amounted to 498,523 
tons, while the imports and exports at the docks reached 
286,595 tons. Of the 498,523 tons carried by the com- 
pany, 433,420 tons consisted of coal, of which 207,710 tons 
were shipped at Port Talbot Docks. The company could 
deal with much more traffic with only a small increase in 
working expenses, 


Coaling Warships.—Experiments are about to be made 
at Portsmouth in connection with the coaling of warships 
at sea. The Temperley-Miller cableway is to be tried, 
and the experiments are to be conducted under the super- 
vision of Mr. J. R. Temperley. 


Mutton Cove.—Considerable p has been made 
with a new building slip at the Mutton Cove end of 
Devonport Dockyard. Both the north and south walls 
are finished. 


Rhymney Railway.—At the pags wind meeting of the 
oe ge | Railway Company, on Friday, the chairman 
(Mr. F. Evans) said the company’s coal contracts for the 
present half-year had not been all settled. A shareholder 
observed that 7s. 6d. per ton for coal might be regarded 
as ‘‘ buried for ever.” 


Electricity at Penarth.—A generating station erected at 
Penarth by the Electrical Power Distribution Company 
is now eo and the supply will be commenced in a 
few days. Two large water-tube boilers have been laid 
down to supply steam, and room has been left for more 
when required. The engines are a pair of Raworth’s 
patent universal type, and they are coupled on to a pair 
of Mordey Universal dynamos. 


The Forest of Dean.—At the half-yearly Forest of Dean 
rent banquet, Mr. T. Forster Brown, of Cardiff, made 
some rather gloomy remarks as to coal trade prospects. 
Mr. Brown said he was afrald that both masters might 
have to be content with smaller profits and men with less 
wages. 

Gloucester Railway Carriage and Wagon Company, 
Limited.—The directors recommend a dividend for the 
past half year at the rate of 10 per cent. per annum, 
making with the interim dividend paid in March, 74 per 
cent. for the twelve months ending June 30. The com- 

any is now repairing and maintaining 21,520 wagons. 
t has 4529 wagons let on simple hire. 

Taunton Tramways.—Colonel Von Donop, acting on 
behalf of the Board of Trade, made an official inspection 
of the new electric tramways at Taunton on Friday. The 
lines extend at present from the railway station through 
Station-road, Bridge-street, North-street, Fore-street, 
East-streeet, and East Reach to the eastern end of the 
town. The cars, which are of the usual character, will 
commence running as soon as @ Board of Trade certificate 
has been receiv Electric current will be supplied by 
the Taunton Town Council. 

Bristol Tramways.—The directors of the Bristol Tram- 
ways and Carriage Company, Limited, have declared an 
interim dividend for the past half-year at the rate of 
8 per cent. per annum. 





ANDALUSIAN Ratway.—The Andalusian Railway Com- 
pany has effected a sale of its Belmez mines to the 
Penarroya Mining and Metallurgical sompeny. The 
consideration for the transfer is 529,952. This sum is to 
be devoted by the Andalusian Company to putting its 
lines in good repair, to supplementary works, and to 
orders for locomotives, carriages, trucks, rails, and sleepers. 
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MISCELLANEA. 


Tur War Office has ordered the immediate construc- 
tion of an air stp on the Barton system, with which the 
department has experimenting during the last 16 

ears. The new aeronaut will be 200 ft. long, and will 
a propelled by a 72 horse-power motor. Mr. F. L 
Rawson, of 3, Budge-row, is acting as the general engi- 
neering adviser, and Mr. W. G. Walker is advising on the 
mechanism and driving fans, 


The Board of Trade have recently confirmed the under- 
mentioned Light Railway Orders: 1. Wales and Laugh- 
ton Light Railway Order, 1901, authorising the construc- 
tion of a light rai af in the West Riding of the County 
of York, between Wales and Laughten-en-le Morthen. 2. 
Bridlington and North Frodingham Light Railway (ex- 
tension of time) Order, 1901, amending the Bridlington 
and North Frodingham Light way Order, 1898. 3. 
Lizard Light — —— of time) Order, 1901, 
amending the Liz ight Railway Order, 1898. 4. 
Tickhill Light Railway Order, 1901, authorising the con- 
struction of a light railway in the West Riding of the 
County of York, and in the counties of Nottingham and 
Lincoln from Tickhill to Haxey. 


An a of the accounts of the principal English 
Railways for the half-year ending June 30 last fully 
explains the great reduction in dividends which all the 
companies have had to submit to. The chief feature 
is the continued increase in working expenses ; but it is 
also to be noted that for the first time for seven years 
the revenue receipts show a decrease. The aggregate 
receipts amounted to nearly 36,838,000/., a decrease of 
109,000/., or 0.3 per cent., while the expenditure was 
24,477,000/., an increase of 1,230,000/., or 5.3 per cent., 
s0 that the net revenue was only 12,361,000/., a decrease 
of 1,339,000., or 9.8 per cent. ‘To put the figures an- 
other way, the proportion borne by working expenses to 
gross revenue was 664 per cent. for the half-year just 
ee against 63 per cent. for the corresponding portion 
of 1900. 


The Vossische Zeitung publishes a series of observa- 
tions on the decline of British cy ap in Indo-Chinese 
coasting trade, which began with the sale of two British 
ship lines to the Norddeutscher Lloyd. The decline is 
best expressed in the following Table, which shows in 
percentage the international ship traffic of Bangkok : 


! 


| 1897. | 1808. | 1899. | 1900. 








England ee — | as = | 7 | 38 
Germany = : | ’ 0 5 
France . tone | : | 2 ° 2 
Scandinavia .. aa =" - . | : H 
All other countries. { Vessels, 1 ; | 3 } : 


tons | 2 


| ' | 


It will be seen that within one year Germany secured 
45 per cent. of the ships and 51 per cent. of the tonnage 
in the maritime trade of Siam. 


The collection of the statistics of the production of all 
kinds of rails in the United States in 1900 has just been 
completed by the American Iron and Steel Association. 
The report states that in March last the production of 
Bessemer steel rails by the producers of Bessemer steel 
ingots in 1900 was given as amounting to 2,361,921 gross 
tons. To this total must now be added 21,733 tons of 
Bessemer rails made in the same year from purchased 
blooms and re-rolled and renewed Bessemer rails, making 
a grand total for the year of 2,383,654 tons of Bessemer 
steel rails. In the same year America also made the 
largest quantity of open-hearth rails in recent years, viz., 
1333 tons, and the smallest quate? of iron rails ever 
recorded, viz.. 695 tons, which, added to the Bessemer 
steel rails above given, make the total production in 1900 
amount to 2,385,682 tons, which constitutes the largest 
production ever attained in one year. The followin 
Table gives the total production of rails in the Uni 
States in 1900, according to the weight of rails per yard. 
— in the production are 101,312 tons of street 
rails; 























| | | 

’ Under '45 Lb. and) 85 Lh. | Tota’. 

Kinds. | under *. | Gross 

| 45 Lb. | 85 Lb. - Over. | Tons. 
Bessemer as --| 155,950 | 1,625,646 602,058 | 2,383,654 
Openhearth .. .. 886 | 447 es 1,333 
Iron, on + 695 | : 695 
| 602,058 | 2,385,682 


Total... | 157,531 | 1,626,493 





The total production of all kinds of rails in 1899 was 
2,272,700 tons, of which 133,836 tons weighed less than 
45 Ib. to the yard ; 1,559,340 tons weighed 45 lb. and less 
than 85 lb., and 579,524 tons weighed 85 Ib. and upwards, 


Tn the same year 154,246 tons of street rails were manu- 
factured. 


Though there is litle doubt but that typhoid is in the 
main spread by infected water, we believe no one has 
yet succeeded in isolating the organism ucing the 
disease from a town water supply. In fact, the com- 
missioners appointed to examine into the recent epidemic 
at Chichester have been completely baffled in their en- 
deavours to discover the origin of the outbreak, We 
note, however, in a recent issue of the Revue Scientifique 
& statement that by anew device M. R. Gambier has 
succeeded in isolating the typhoid bacillus from the 


waters of the Seine and Marne. M. Gambier’s method 





L. | can pass through porous 





rests on the fact that whilst porous porcelain, such 
as is used in certain so-called germ-proof filters, will 
keep back bacilli for a greater or lesser lapse of time, 
— ultimately find their way through ; and iv is 
for this reason that periodical sterilisation of these filters 
by heat is necessary. The rate at which different bacilli 
8 1 in differs much. The 
typhoid bacillus is, however, remarkably mobile, and in 
favourable conditions, and with porcelain of suitable 
texture, will get through in a few hours. In testing a 
water for typhoid, therefore, M. Gambier takes a porce- 
lain ‘‘ bougie,” and fills it with the suspected fluid. The 
bougie is then immersed in a litre of sterilised ‘‘ bouillon,” 
the temperature of which is maintained at 38 deg. Cent. 
When the bouillon shows signs of infection, samples are 
drawn off and tested by growing them in the usual media. 


An interesting relation between the boiling point, the 
latent heats, and the molecular weights of substances has 
recently been published by M. de Forcand, in a recent com- 
munication to the Com; Rendus of the Paris Académie 
des Sciences. If Lis the latent heat of fusion, 7 that of 
evaporation, M the molecular weight, and T the absolute 
temperature at the boiling or then it seems that for 


all ordinary substances (2 + 30. For substances 


T 
in which no polymerisation takes place at consolidation 
or solidification, this formula, M. de Forcand states, can 
be relied upon within 1 part in 15. He has recently 
applied it to indicate the true molecular weight of certain 
vapours. Thus for bromine, taking centrigrade units, 


L +2 = 60; T = 332 deg. Henes, M = 552 %_ 166, 


whence gaseous bromine should have the formula Bro.o7, 
which is approximately Br2. Acetic acid is known to 
give abnormal results for its molecular formula when 
its vapour density is measured; and similarly M. de 
Forcand’s formula makes its molecule (C2 H, Oz)!-61, in- 
dicating that at its boiling point this substance is 
a mixture of double and single molecules. Sulphur has 
long been known as peculiar. At — high temperatures 
the molecule is represented by Se, whilst at lower tem- 

rature vapour rage tg measurements make it anything 

tween S_ and Sp. . de Forcand’s formula gives it as 
87.76 and Ss.s6, according to the values taken for the latent 
heats, which are somewhat uncertain. It is interesting 
to apply the formula to water. Using Centigrade units 
we have {+ 1) M _ S16 < 18 = 27.7, instead of 30. 
There is thus an error of more than one part in 15, but 
water has long recognised as being an especially 
complicated body, and pein probably occurs 
both on condensation and solidification. 


From Sir H. H. Johnston’s report on Uganda, just pub- 
lished, it appears that the Uganda Railway is now all 
but complete from Mombassa up to Kavirondo on the 
Victoria Nyanza. The future of the line 6 mw bright, 
as Sir Harry Johnston reports that Uganda has great 
natural resources, and, lying some 4000 ft. above sea level, 
is comparatively healthy, so much so in fact that he con- 
siders ib a country suitable for white settlement. For 
this there is plenty of room, as owing to slave raids in 
the past vast tracts have been almost depopulated. It 
is —— that the next railway work undertaken 
should start from Entebbe, on the north - west of 
the lake, and be carried to the Albert Nyanza and 
into the region of Mount Ruwenzori. This great snow- 
covered mountain should prove a valuable sanatorium 
for tropical Africa. The country to be thus opened up 
has t natural resources. Little doubt is expressed as 
to the protectorate paying its —— the near future, and 
it appears quite on the cards that it may also be in a 
position to refund to the Imperial Treasury the monies 
advanced for railway construction and the like. There is 
at present one steamer on Lake Victoria, and two larger 
ones are expected to be launched before verylong. These 
will work in conjunction with the railway ; and it is sug- 
gested that a third steamer as large as can conveniently 
navigate the Nile be placed on Lake Albert, and open 
communication as far as Dufile, where the rapids of the 
Upper Nile bar further navigation. Between Dufile and 
Gondokoro a good cart road, to be ultimately followed bya 
light railway, is suggested; and as the Nile is navigable 
between this pointand Khartoum, a through communica- 
tion would thus be opened between — and Egypt. 
Much other engineering work in the shape of road con- 
struction is in progress, and it is stated that the natives 
are freely assisting in this work, fully appreciating the 
importance of opening up the country. 

A Blue-Book has been issued containing the report of 
the pi of the Ordnance Survey = to March 31, 
1901. It states that during the year 1900-1901 good pro- 

been made with the various services on which 


gress 
—| the Ordnance Survey is engaged; but the work has been 


carried on with great difficulty, owing to the absence of 
nine officers out of an establishment of twenty-four, who 
have been withdrawn from the Survey for active service 
in South Africa. The main feature of the work of 1900- 
1901 has been the augmentation of the Survey staff in 
Ireland, with a view to expediting the re-survey of that 
country. The revision of the cadastral survey on the 
zéss scale has now been taken up, of all the counties of 
England and Wales which were surveyed more than 
twenty years ago, and the publication of the revised 
maps is proceeding as rapidly as possible after the com- 
pletion of the manuscript maps. The total area published 
is 23,255 square miles, of which 4950 square miles have 
been published as the year. In to the new 
series of 1 in. maps, the field work of the revision was 
begun in 1893, in accordance with the recommendation of 
the departmental committee. Since that year, the whole 
of England and Wales has been revised on the ground, 


engraved, and published. It is stated that a marked 
defect of all the lin. maps of the United Kingdom which 
were published before the last few years was that, although 
they showed unmetalled tracks of all kinds, as well a3 
roads fit for wheeled traffic, they showed no distinction 
between these two . The classification of roads 
which has now been adopted is as follows: First-class 
roads are roads generally leading from town to town, 
with a minimum width of wore roadway of 14 ft. ; 
second roads are other metalled roads in good ¥ 
fit for fast-wheeled traffic at all seasons, and include, 


generally, roads between villages, between and 
towns, &c. ; third-class roads are a | other me’ roads 
fit for wheeled traffic; and fourth-class roads are un- 


metalled roads. Private roads are similarly classified. 
The general result obtained by the revision is that there 
is available to the public a 1 in. outline map of the whole 
country, pre on a uniform system with its principal 
details up to date. The 1 in. maps for a considerable area 
in the South of England are also to be obtained in colour, 
either folded in a cover or flat ; in either case mounted on 
canvas. 





InpIAN Rattways.—The length of railway in operation 
in British India at the close of 1900 was 24,707 miles. 
The corresponding nae of line in operation at the close 
of 1899 was 23,475 miles; at the close of 1898, 21,995 
miles ; at the close of 1897, 21,070 miles ; and at the close 
of 1896, 20,209 miles. It follows that in the course of the 
last four years 4498 miles of new Indian line have been 
brought into working. 





CoAL FOR THE BELGIAN State Rartways.—Another ad- 
judication has just taken place for locomotive coal for the 

elgian State Railways. The number of lots offered for 
competition was 89, and the number of lots for which 
tenders were delivered was 2514. At the corresponding 
adjudication of June, 1900, the number of lots offered for 
competition was 102, and tenders were received for 1154 
lots. It will be observed that there was a much greater 
competition for orders upon the present occasion than was 
noticeable twelve months sincs. Prices were reduced at 
the new adjudication to the extent of about 1s, 8d. per 
ton. As compared with the tenders received a — 
since, the reduction in prices was still more marked, 
amounting to as much as 7s. 6d. per ton. 





AMERICAN RAILROAD ConsTRUCTION.—The length of 
new railroad built in the first half of this year was 1817 
miles, as compared with 1654 miles in the correspondin 
period of 1900, 1360 miles in the corresponding period o 
1899, 1181 miles in the corresponding period of 1898, 622 
miles in the corresponding iod of 1897, 788 miles in 
the corresponding period of 1896, 641 miles in the cor- 
responding period of 1895, 525 miles in the corresponding 
ge of 1894, 1014 miles in the corresponding period of 

893, and 1367 miles in the corresponding period of 1892. 
Construction was accordingly prosecuted with more 
activity during the last six months than at any time 
during the past ten years. In eleven States and terri- 
tories no additional track has been laid this year. The 
bulk of the made was effected in States west of 
the Missouri and Ohio and east of the Mississippi. Nine- 
teen southern and south-western States contributed 1300 
miles of new line, Texas leading with 295 miles, Okla- 
— following with 231 miles, and Georgia with 105 
miles. 





Gas-Enaing Central Station.—The small town of 
Cassel, near Dunkirk, laid down some time @ small 
electric tramway, about 3 kilometres (2 miles) in length, 
the current for working which is supplied by dynamos 
driven by gas engines. The gas is obtained in a Pierson 
producer, and supplies three ee of 26 effec- 
tive horse-power ; the cylinder is .292 metre (114 in.) in 
diameter, and the stroke ,533 metre (21 in.) ; number of re- 
volutions, 170 per minute. The engines work by belt trans- 
mission a shaft at a distance of 5 metres (16 ft.), 
and which revolves at a speed of 360 revolutions per 
minute, driving two dynamos, by belt transmission 
Each dynamo can supply 60 amperes at 700 volts at 750 
revolutions per minute. Notwithstanding the small length 
of the tramway, the profile is very uneven, and contains 
gradients as steep as 6.2 per cent.; consequently, the 
necessary energy for the propulsion of the cars varies 
within large omg bet the electric current is made to go 
through storage batteries. The plant gives complete 
satisfaction. 





Mancuester Sure CanAL.—The Rivers Committee of 
the Manchester City Council formulated on Monday a 
scheme upon a report by Mr. G. Fowler, chemist 
and superintendent of the Davyhulme Se Works, to 
meet complaints of the Mersey and Irwell Joint Rivers 
Pollution Committee with respect to the pollution of the 
Manchester Ship Canal by effluent from the sewage 
works. Mr. Fowler, in his report, stated that he did not 
consider that any further addition of chemicals to the 
sewage would have a satisfactory effect. Neither did he 
consider that the tank space was inadequate. The diffi- 
culty of using oxidising agents was that the effect would 
be expended on substances themselves harmless. He 
suggested as the most practical way of solving the pro- 
blem that new filters should be constructed as fast as 

ible. Instructions, Mr. Fowler added, had already 
on given for making 13 acres on the east side. 
With 26 acres of storm beds and 6 acres of ordinary 
bacteria beds, about half the present dry weather flow 
could be dealt with, and a considerable improvement 
made in the effluent. The Rivers Committee adopted 
the report and directed that its recommendations should 





be carried out at once. 
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THE SECRECY OF NAVAL 
ADMINISTRATION. 

THERE recently appeared in the Times a letter, 
followed by other correspondence, on the late 
Naval Manceuvres. The writer of the first-men- 
tioned letter was the Times Special Correspondent 
with the ‘‘B” Fleet of this year; he, although a 
civilian, has probably seen more of naval manceuvres 
than any other person. The aspect of Naval Ad- 
ministration with which the letter deals is one that 
has been often discussed in these columns, and we 
are exceedingly glad that so able and influential a 
champion has now taken the matter up. 

Mr. Thursfield—for it is no secret who was 
the Times Correspondent with the ‘‘B” Fleet— 
takes exception to the lack of confidence displayed 
by the Admiralty towards the public. He points out 
that this year’s manceuvres have been exception- 
ally interesting and instructive, yet the public 
knows little, and is likely to know little, about 
their general results. He urges that the country 
is entitled to information on the wider aspects of 
the operations, and that no profitable lesson can 
be drawn ‘‘until we know exactly what occurred 
from first to last, where and when it occurred, and in 
what circumstances.” This has the merit of being 
comprehensive, and naturally the demand must be 
translated with moderation. For our own part we 
are cordially at one with the principle expressed by 
the Times Correspondent, and consider that the 
policy of secrecy now pursued in respect to nearly 
all matters connected with the Navy is fraught with 
grave danger to the nation. 

There is but one limit to what should be made 
public in connection with our military forces, either 
afloat or ashore ; reticence should commence only 
when publicity is likely to help our enemies in case 
of war. As it is, this really narrow plea of ‘‘ the 
interest of the Service” is stretched by those in 
authority to cover naval inefficiencies which are truly 
aperil tothe Empire. The legitimate aspirations after 
knowledge of the people at large are resisted by every 
artifice at the command of officialdom. The position 
has its parallel in humbler conditions of society. 
We understand it is the custom with a certain class 
of the modern cook to refuse the mistress of the 
household entry to the domestic offices of the 
establishment. Moreover, we are informed, that 
the most slatternly cooks are chiefly strenuous in 
upholding what they call ‘‘the rights of the 
kitchen ;” a phrase, in this connection, apparently 
analogous to ‘‘ the interest of the Service.” If we 
may carry our comparison to its conclusion, there 
have been some very slatternly cooks of late in the 
Whitehall ménage. 

Colonel Sandys has also been trying to force the 
Parliamentary kitchen door. On Friday last he 
asked the Secretary of the Admiralty whether 





correspondents would be allowed to be present at 
the forthcoming naval manceuvres between the 
Channel and Mediterranean squadrons. The 
answer was, No! ‘It is not in the interests of the 
Service,” said that before-time root and branch re- 
former, Mr. Arnold-Forster. ‘‘ Full opportunities 
of obtaining information,” he added, ‘‘as to the 
state of preparation of the Fleet are always afforded 
to representatives of the press during the annual 
manceuvres, and it is not proposed to extend the 
privileges granted.” 

To this statement as to facility for obtaining in- 
formation Mr. Thursfield—who is certainly as good 
an authority on the subject as Mr. Arnold-Forster 


so3 | —takes exception in a second letter, published in 


the Times on Monday, the 19th inst. Although he 
is the most experienced newspaper correspondent 
in this field, he has, he says, never regarded him- 
self, nor does he now regard himself, as qualified 
to give the public adequate ‘‘ information as to the 
state of preparation of the Fleet.” It is satisfactory 
to see this repudiation of responsibility which Mr. 
Arnold-Forster thus endeavours to thrust on news- 
paper correspondents. It is, no doubt, a safe and 
convenient thing for the Admiralty to be able to 
shield itself behind an unofficial communication : 
although, as we now see, even this source of know- 
ledge is to be denied to us. 

In the extent to which the British public is taken 
into the confidence of the Admiralty we have been 
losing ground continuously for years past. The 
manceuvres for the year 1887 were reported in a 
fairly comprehensive manner, the report being 
printed and issued as a Parliamentary paper which 
could be purchased by every one. In the following 
year a still more voluminous official narrative was 
issued. The Board of Admiralty then appointed three 
distinguished Admirals—Sir William Dowell, Sir R. 
Vesey Hamilton, and Sir F. Richards—as a com- 
mittee ‘*‘ for the purpose of thoroughly examining 
and considering the whole of the detailed state- 
ments of the facts in connection with the late Naval 
Manceuvres ;” and also to report ‘‘ as to the be- 
haviour and sea-going qualities of, or the defects in, 
the new and most recently commissioned vessels ;” 
and, further, to comment on * the general conclu- 
sions to be drawn from the recent operations.” The 
result was a most valuable and instructive report, 
to which we made reference* at the time it was 
issued. Mr. Thursfield speaks of this report in his 
first letter, rightly describing it as one of the chief 
of the many agencies in arousing public interest in 
the naval security of the Empire. 

We have this valuable publication now before 
us ; and in looking through its pages again after a 
lapse of a dozen years, we fail to detect any single 
instance in which it would have proved detrimental 
to the interests of the country had we, during the 
interval between now and then, been engaged in 
that great naval war so often contemplated, but 
which we have happily avoided. Indeed, we look 
on the report as one of the chief factors in the pre- 
servation of the world’s peace ; for it undoubtedly 
led to the strengthening of the Fleet, and a para- 
mount British Navy makes for peace. 

Such imperial considerations as these, however, 
appear to weigh but lightly with those to whom the 
destinies of the country are entrusted, for since then 
the manner in which the public has been treated 
has become increasingly cavalier. The official 
reports of the manceuvres have become more and 
more perfunctory ; the same thing applies to the 
First Lord’s annual statement on the Navy Esti- 
mates ; and in the published estimates themselves 
information once given as to the design and cost 
of ships is now withheld. Writing in 1890,+ we 
said : ‘‘The Admiralty does not seem to be able to 
make up its mind as to the form in which it should 
make the public acquainted with so much of the 
naval manceuvres as, in its wisdom, it deems it 
advisable the public should know. That is little 
enough this year, for the official ‘ narrative’ recently 
published is of the baldest description.” We quote 
this statement of eleven years ago because it indi- 
cates how long-standing is this grievance of official 
secretiveness ; until now we are denied even the 
necessarily incomplete reports of newspaper corre- 
spondents. 

Mr. Thursfield, in his letters, refers more espe- 
cially to the broader aspects of the manceuvres ; he 
takes what might be described as a deck view. 
That is natural enough, for the general public he 





* See ENGINEERING, vol. xlvii., pages 185 and 234, 
+ Ibid., vol. xlix., page 286, 
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addresses give but litcle heed to engineering details; 
unless a poetical and picturesque figure, like the 
member for Gateshead, invests such a subject 
as water-tube boilers with romantic interest by 

ersonal attack and strongly-flavoured rhetoric. 

e venture to suggest, however, that the pre- 
paredness of the fleet itself—that is, apart from 
personnel —depends wholly on engineering fea- 
tures. In the official report of the 1887 manceuvres, 
to which we have alluded, a detailed list of casual- 
ties to ships was given. It wasa feature of con- 
siderable interest, and must have been of the 
greatest use both to naval officers and contractors 
who supply machinery, as well asan effective check 
on those mishaps most likely to occur. The list 
has never been repeated, though the Admiralty 
would undoubtedly have gained had it continued to 
take the public into its confidence. Had, for 
instance, all the mishaps to cylindrical boilers been 
chronicled some years ago the present outcry against 
water-tube boilers would not have arisen; and, 
indeed, had the failures of the water-tube boilers 
themselves been frankly reported, the public mind 
would have been much easier, for the exaggerated 
statements that have been spread abroad would 
not have obtained credence. 

Mr. Thursfield speaks with enthusiasm of ‘‘the 
zeal, energy, devotion, and morale of the British 
naval officer.” We wish toassociate ourselves most 
completely with this opinion, but would give it a 
wider scope to include the whole personnel of the 
Fleet. We also have some experience of a practical 
kind—British and foreign—and know of no class 
in the Royal Navy which does not possess these 
qualifications to a most satisfactory degree. ‘‘ But 
I have my doubts about his intellectual equipment 
for war,” continues the Times correspondent. Here 
again we are inclined to agree, though the expres- 
sion ‘‘intellectual” seems not quite happily chosen; 
even when qualified by Mr. Thursfield’s following 
words: ‘* not because he is either stupid or unwill- 
ing to learn, but because he has few opportunities 
and little encouragement to learn.” ‘This latter 
phrase touches one of the chief defects of naval 
administration. The Admiralty is too apt to treat 
men as machines, forgetful of the complexity of 
a@ modern steam-driven warship, and that special 
training, combined with actual experience afloat, 
are needed to enable men to carry out the complex 
duties they are called upon to perform at a 
moment's notice. Mr. Thursfield’s colleague, the 
Times Correspondent with the ‘‘X” Fleet, sup- 

lies us with a ready instance of this defect. 
He tells us that the Hawke had ‘‘a newly- 
commissioned scratch crew, of which four engi- 
neer officers were ‘lent,’ and two out of the 
four were probationary assistant engineers.” 

If these things occur in peace operations, with 
mobilisation a foreseen incident known months 
beforehand, what may we expect in war time ? 

The public will note, perhaps with apprehension, 
that the latest and most pronounced example of 
Admiralty secretiveness has been manifested in 
connection with the Mediterranean fleet. A few 
weeks ago, the public received an extremely upset- 
ting intimation that things were not as they 
should be with that most important division of our 
means of defence. The accusation was not met, but 
avoided ; little effort being made to reply to the 
allegations, but much obloquy was cast upon those 
who endeavoured to raise tne question. Doubtless 
great reticence should be observed by those actively 
in the King’s service ; but there is a duty which is 
paramount to all Service conventions : to warn the 
country of undoubted and imminent danger. The 
warning should, of course, be conveyed to those in 
authority; but if they are obstinately blind, or 
selfishlessly silent, such — as may be necessary 
to make an appeal to the ultimate authority of the 
people are not only justified, but incumbent. Such 
a warning has been of late justified by the course 
of events. We ourselves have had means of learn- 
ing something of the state of affairs in connection 
with our naval preparedness for war, and we can 
bear testimony to the fact that some at least of 
those well able to judge are profoundly dissatisfied 
with the condition of affairs. 

Great Britain has had an unpleasant awakening 
in South Africa, and, in spite of the ingenuity of 
apologists in Parliament and elsewhere, the country 
is only too well aware it has not been well served 
by those who control the administration of the 
Army. The country, too, fondly trusts that all is 
well with the Navy. That is a foolish confidence. 
At least we receive no adequate return for the vast 





sums now spent yearly upon our chief safeguard 
against calamity—the Royal Navy. 

There is one great remedy for this defect: it is 
publicity. Not through newspaper correspondents 
—though they are most useful critics—but through 
properly accredited professional officials, the ser- 
vants of the State, who will do their duty honestly, 
as Admiral Dowell and his distinguished col- 
leagues did twelve years ago. In America the 
chiefs of the constructive and engineering sec- 
tions of the United States Navy make annual 
reports, which are printed and distributed. In 
these official publications the heads of the 
professional departments can point out defects 
and remedies. If reforms are not carried out, 
the public know with whom the blame rests. 
Thus responsibility is localised ; it is brought home 
tothe man. With us it is lost by being spread 
over the wide area of a system. It is our own 
professional officials at the Admiralty and in the 
dockyards on whom the injustice of the present 
method of secrecy chiefly falls. They have to bear 
the blame for many things they do not control. 
That, however, is, for them, a personal matter ; 
the wide issue for the country is that the ever- 
increasing secretiveness of our naval administrators 
is the chief obstacle to naval efficiency. 








EDUCATION IN JAPAN. 

Tue twenty-seventh annual report of the Minister 
of State for Education, for the thirty-second year 
of Meiji (1899), which has just come to hand, shows 
that the Japanese are not relaxing any of their 
efforts for the development of education, which they 
recognise has been the chief means of giving them a 
place among the nations of the world. The report 
states that the minds of the people have been 
directed more than ever to the importance of educa- 
tion. Instead of complaints about the heavy bur- 
dens they have to bear, there is a desire to contri- 
bute more willingly towards the funds needed for 
educational purposes. 

During the year under review, various educational 
measures have been carried out. Greater encou- 
ragement was given for the attendance of children 
of school age, especially girls ; the equipments of 
elementary schools were made as complete as 
possible ; while more liberal measures were taken 
for the supply of teachers and school accommodation, 
in order to effect the further diffusion and advance- 
ment of elementary school education. With respect 
to the development of middle-school education, 
attempts were also made in this direction, by the 
erection of new school-houses or by additional 
buildings, and the normal training schools were ex- 
tended. Private schools were not left untouched, 
the supervision over the same being made much 
stricter than before. Improvements were intro- 
duced into the organisation of school inspection, for 
securing greater energy and promptness in the ad- 
ministration of general education. The number 
of children receiving instruction was 72.75 per 
cent. of those required to attend, showing an in- 
crease over the previous year of 3.84 per cent. Of 
the number of children above mentioned, the per- 
centage of boys was 85.60 and of girls 59.04, show- 
ing an increase of 2.64 per cent. in the former 
and 5.31 per cent. in the latter. This remark- 
able increase in the percentage of girls is not 
only due to the efforts made by the local autho- 
rities in eucouraging the attendance of girls, but 
also to the necessity of female education being 
more keenly felt on the part of the parents. 

The total number of schools in the empire was 
28,717, of instructors and teachers 100,106, of 
students and pupils 4,513,334, and of graduates (or 
those who have completed their courses) 684,767. 
This shows an increase of 206 schools, 7143 in- 
structors and teachers, 265,993 students and pupils, 
and 58,624 graduates, as compared with the previous 
year. Ifacomparison be made with reference to 
each class of schools, it is seenthat the number of 
pupils increased by 240,205, and of those who com- 
pleted the prescribed course of instruction by 
62,807 in elementary schools, and in normal schools 
the number of pupils increased by 2479, and of 
graduates by 540. The number of pupils in middle 
schools increased by 7547, and of graduates by 
1139. Higher female schools show an increase of 


268 pupils and 385 graduates. In higher schools| pio4 


the number of pupils increased by 427, while that 
of graduates decreased by 32. The Imperial Uni- 
versities show an increase of 353 students and 
pupils, and of 98 graduates ; while in special schools 





the increase in the number of pupils and graduates 
was 1482 and 303, and in technical schools 2933 
and 543 respectively. 

Imperial Universities.—We cannot enter into 
details of all the different kinds of educational insti- 
tutions : our space will only allow us tonote a few 
particulars of some of the higher ones, especially 
those connected with science and its application to 
the different departments of engineerirg. The Im- 
perial Universities are designed for the teaching of 
such arts and sciences as are required for the service 
of the State, and for the prosecution of original 
researches. 

The Imperial University of Tokyo consists of the 
University Hall and the Colleges of Law, Medicine, 
Engineering, Literature, Science, and Agriculture. 
We are specially interested in the Colleges of Engi- 
neering and Science. The former includes the 
nine courses of civil engineering, mechanical engi- 
neering, naval architecture, technology of arms, 
electrical engineering, architecture, applied chemis- 
try, technology of explosives, and mining and 
metallurgy ; the latter the seven courses of mathe- 
matics, astronomy, chemistry, zoology, botany, and 
geology. The instruction is by no means confined 
to lectures and books, but is of a thoroughly prac- 
tical nature, by work in laboratories, and other means 
for original investigation. During the year a new 
laboratory was erected for mechanical engineering 
in the College of Engineering, so that the students 
might have the advantage of all the latest appli- 
ances. 

The number of instructors in the colleges at the 
end of the year under review was 219, including 
86 professors, 44 assistant professors, 72 persons 
specially appointed, and 17 foreigners, showing an 
increase of 2 professors and 14 persons specially 
appointed. The number of students in the Uni- 
versity Hall was 356, and of students and pupils 
in the colleges 1997 and 343 ; the total being 2696, 
showing an increase over the previous year of 103 
students in the University Hall, and of 65 each of 
students and pupils in the colleges, the total in- 
crease being 233. The following Table gives the 
figures for the various colleges, &c. 
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* Students whose term of study in the University Hall had 
expired. 

The following Table shows the careers of the 
graduates during the five years named : 




















) 
Classification. 1899. | 1898. | 1897. | 1896. | 1895. 
Appointed administrative or | 
judicial officials. . ae aS 54 69 | 107 74 
Appointed military or naval 
surgeons or pharmaceutists..| 9 6 
Appointed Government engi- 
neers oe se ae «| 49 38 
Appointed physicians in Govern- 
ment offices .. ‘o ee: 5 
Appointed school directors or 
instructors a6 se -.| 48 45 41 42 17 
Engaged in the profession oflaw) 5 4 1 1 2 
- ocal hospitals, 
&e. me oe aes = ie 3 1 
Engaged in banking or engi- 
neering companies... -.| 78 47 43 45 42 
Admitted to the University Hall) 61 ree 55 48 31 
- the post-graduate 
courses .. ss = pat: ow 6 15 15 7 
Admitted to different colleges..| 1 1 2 1 
Engaged in literary work 2 1 1 
Went abroad oo os oe ae 1 1 1 
Joined the army as one-year 
volunteers, or otherwise ..| 6 7 13 8 A 
Still disengaged or no exact in- 
formation receiv os -.| 64 57 88 | 44 53 
ied .. na as Su 1 3 so 
Total.. és we -.| 419 | 349 | 280 | 308 | 231 
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founded in June, 1897, so that it is still too early 
to expect much in the way of results. Still, so 
far it promises well. It consists of the University 
Hall and colleges of law, medicine, science, and 
engineering. All these colleges are not yet fully 
equipped, but efforts are being made to bring them 
up to the high standard of the colleges of Tokyo 
University. The following were the statistics of 
the University at the end of December, 1899 : 





! 
| Number of Professors 














Students 
and Instructors. | and Pupils. 
ar | | ie 

sama . 
[eleSiFee | lel | 
| Fy eo &Sice 2 | 
|g issiseieei_ | si s|— 
2 S\ sao 2} 3 | 3s | 3 
e SEIES|ES/2 2 | 2|3 
MSE ae | ele 
University Hall .. piel caatnas | 4 a ak RRS 
College of Law... oe SETS 8 | 46) 6 | 51 
College of Medicine ese @a cs Pek 7} 14 83) 18 
College of Science and En-| | | 
gineering .. oe es 12]; 8| 1) 8 | 146 5 ; 151 
Total .. ./ 23/13/11 | 1 48 | 204) 13 | 217 
‘dew! tee | we 








Special Schools. — Among special schools are 
classed all those institutions in which instruction 
is given in such branches of study as medicine, 
pharmacy, law, political economy, literature, science, 
fine arts, music, &c. The number of schools in- 
cluded three Government, four public, and 38 
private establishments, the total being 47. The 
three special Government establishments are the 
Tokyo Foreign Languages School, the Tokyo Fine 
Arts School, and the Tokyo Academy of Music. 
The first of these is the only one in which we are 
specially interested, and it is designed to give 
instruction in modern languages, both European 
and Oriental. At present, instruction is given in 
the following languages, viz., English, French, 
German, Russian, Italian, Spanish, Chinese, and 
Korean. The course of instruction extends over 
three years. The number of instructors is 33, and 
of pupils 473, and of graduates 37, who were taking 
special courses. The private special schools are 
chiefly for instruction in medicine or some of its 
branches, or in politics, law, political economy, 
science or literature, and correspond to what are 
known as extra-mural schools in Britain. 

Technical Schools. —Technical schools are designed 
to give such instruction as is necessary for those 
destined to engage in practical pursuits, such as 
industry, agriculture, or commerce. The number 
of schools included 6 Government, 206 — and 
21 private establishments, the total being 233. 
The six Government establishments are the Sapporo 
Agricultural School, the Higher Commercial School, 
the Tokyo Technical School, Osaka Technical 
School, the Apprentices’ School attached to the 
Tokyo Technical School, and the Supplementary 
School for Industry attached to the Institute for 
the Training of Teachers of Industry. 

The Sapporo Agricultural School is designed to 
give superior instruction relating to agriculture, 
both theoretical and practical, and plantation, and 
the course of study extends over four years. The 
Higher Commercial School is chiefly designed to give 
that higher education which is necessary for com- 
mercial pursuits, either domestic or foreign, and 
also to prepare students for the management of 
commercial or financial affairs, either public or 
private, or to become managers of, or instructors in, 
commercial schools. At the end of the year under 
review the number of instructors was 46, and of 
pupils 569, The school has already sent out a large 
number of graduates, who now fill important posi- 
tions in all parts of the country. 

The Tokyo Technical School is designed to give 
instruction in such sciences and arts as are neces- 
sary for technological pursuits, and it has an appren- 
tices’ school annexed to it. The school is divided 
into six sections, viz., dyeing and weaving, furnace 
work, applied chemistry, mechanics, electricity 
(subdivided into electrical mechanics and electrical 
chemistry), and technical designing. The course of 
instruction in each section is divided into three 
courses, each course to be completed in one school 
year. The number of instructors and assistants in 
the school was 48, and the number of pupils 347. 
The Osaka Technical School is similar in its objects 
and organisation to that of Tokyo, but not fully 
developed. The number of instructors was 25, and 
of pers 125, in the department of mechanical tech- 
nology, and 71 in the department of chemical tech- 

nology, the total being 196. The special institutes 





for the training of agricultural, commercial, and 
industrial teachers are all well equipped and fitted 
for the work they are intended to do. The follow- 
ing Table gives the statistics relating to technical 
schools as at the end of December, 1899 : 


way of upholding the market, and this is a policy 
of doubtful wisdom. At any rate, the repre- 
sentatives of the Amalgamated Company have given 
singularly little support all along, and it is argued, 
| with some degree of cogency, that if is not worth 
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* Branch schools. 


In connection with the education system of Japan 
there are numbers of libraries, societies, and other 
organisations, all of which are most useful for 
advancing the education of the country; but into 
the details of these we cannot at present enter. 
Moreover, many of the best students are sent to 
foreign countries to carry on their studies and 
extend their experience, and when they return they 
take positions of responsibility. When we look at 
the very complete educational arrangements made 
by the Japanese, we are not surprised at the rapid 
progress which they have made,. and the high posi- 
— — they are taking among the nations of the 
world. 





COPPER DEVELOPMENTS. 

It has for some time been manifest that the up- 
holding of the price of copper in face of a diminish- 
ing demand was beyond the unaided power of the 
Amalgamated Copper Company, in spite of its 
millions, and that the only way to save the situa- 
tion was by a working agreement with the leading 
producers outside the combine, notably the 
Calumet and Hecla and Rio Tinto companies. Such 
an agreement appears now to have been effected. 
The more imaginative writers of the financial press 
have worked themselves into a belief that the 
coming months will see the formation of a copper 
trust compared with which the United States 
Steel Corporation shall seem a puny thing. There 
is no reason to anticipate any such development. 
The Calumet and Hecla may be expected to refuse 
now, as it has done all along, to become part and 
parcel of the Amalgamated Copper Company ; and 
the Rothschilds, who have a controlling interest 
in the mines of the Peninsula, and of some other 
parts of Europe, are scarcely the people to place 
themselves unreservedly in the hands of that 
company. But a defensive alliance between 
these various interests to prevent values from 
going back to the 50/. per ton level is quite 
another thing, and the signs of weakness have 
of late been so pronounced as to impress those con- 
cerned with the desirability of prompt action. For 
twelve months past the price of standard copper 
in this country has gone down month by month, 
with only an occasional break when the Americans 
chose to give a little support. During the same 
time the visible supply has also shown a tendency 
to decrease, whereas under normal conditions a 
diminishing visible supply would mean a hardening 
of prices. But since the Yankee speculators took 
a hand in the manipulation of the metal, there has 
been no close relation between prices and supplies, 
and it is an interesting comment on the futility 
of their efforts that the lessened quantity is 
due to the restriction of output from their 
mines, a policy adopted for the express purposes 
of putting values higher. The explanation is, of 
course, that the measure of the restriction is not 
also the measure of the diminished consumption. 
In the twelve months to July 31, Europe has 
received 120,472 tons from America, in comparison 
with 148,917 tons in the previous period. The 
present price is 661. 5s. per ton, against 731. at the 
end of August last year, while the quantity in sight 
is now 26,180 tons, against 30,175 tons then. It 
was clearly to the interest of the combine not 
to allow values to go off in this way, unless 
there was an idea of compelling the other 
big producers to do something definite in the 
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their while, with 200,000 tons of copper to sell 
annually, to maintain the value of standard, and 
through it the value of the electrolytic and other 
copper they produce, it does not behove London 
dealers and speculators to do so, especially as the 
whole stock of standard only amounts to about 
17,000 tons. Obviously, matters will take on 
a different complexion if the hitherto inde- 

ndent but largely sympathetic interests have 

en persuaded to unite on a working agreement. 
The Calumet and Hecla, during the year ended 
April 30, produced 36,326 tons of refined copper ; 
and if we add this to the quantity already in control 
of the Trust, and allow 40,000 tons for the Roth- 
schild interest, we have over 276,000 tons out of 
the world’s production of about 470,000 tons. There 
are numerous other contributors to the annual 
total, but they are relatively insignificant ; and while 
they may be expected to do their best to benefit by 
the high prices, they cannot increase rapidly, and 
they will certainly leave to the big men the task of 
keeping up the market. 

Among the minor producers of copper, Chili 
is making the most rapid progress. In the twelve 
months to the 3st inst. its shipments to Europe 
and America were 29,550 tons, as compared with 
24,100 tons in 1899-1900. Peru is also moving 
ahead at a rapid rate by reason mainly of the de- 
velopment of the Cerro de Pasco mines, which were 
neglected down to 1897. Mr. George E. Steel, 
British Consular-Agent at this place, reports that 
during 1900 about 12,000 tons of ore, containing 
from 30 to 35 per cent. of copper, and 4800 tons of 
copper matte, containing about 50 per cent. of 
copper, were sent from Cerro de Pasco to the 
coast for exportation. ‘‘The accessible high-grade 
ores are now exhausted, or nearly so, down to the 
water level, but the quantity of low-grade ore, vary- 
ing from 15 to 18 per cent. of copper, is said to be 
unlimited. The mode of transport to Oroya, the 
terminus of the Central Railway, which starts 
from Callao, is upon animals of burden, and very 
costly, being from 8/. to 91. per ton, although the 
distance is under 80 miles.” We can well believe 
with -our consul that all those who are engaged 
in the mining industry in that quarter are most 
anxious to see the prolongation of the Central 
Railway to the mining district. From Mexico, 
too, good progress is reported. The export last 
year was 27.483 tons, as compared with 25,103 
tons in 1899. The number of mining proper- 
ties in existence rose to 352 from 258 in 1899, 
and when the necessary development work is 
completed we may look for a further advance. 
Our consul reports that last year the most rapid 
strides were made in the State of Sonora and the 
territory of Lower California, the number in the 
former having increased from 32 to 69, and in the 
latter from 15 to 42, most of these belonging to the 
Boleo Company, whose principal centre of opera- 
tions is near Santa Rosalia, a town situated on the 
Gulf of Lower California, whence the ores are 
shipped to Guaymas, a port on the mainland, for 
transmission overland, through the custom-house 
of Nogales, to the United States. Meantime, dis- 
coveries of copper-bearing land continue to be 
reported. A strike at Cananea, Sonora, of very rich 
ore was announced quite recently. The lead was 
discovered by prospectors, and is considered as 
being one of the richest finds made in this 
region for years. There are forty-eight mines 
situated in the State of Michoacan, the majority 








1 SW Sa AR OTIC OE ON I fe SE ip ae 


—e 


ee 


ret eng 


i 
\ 


260 


ENGINEERING. 





- sorter, - ee 23, 1924. 





of them controlled by the company working 
the Inguaran Mines in that same State. There 
are thirty-six copper properties in the State of 
Aguascalientes, and twenty-five in the State of 
Durango. The area covered by the properties 
in Durango is 1910 acres, while that covered 
by. the forty-eight in the State of Michoacan is 
only 1822 acres. This mineral is also found in 
conjunction with iron and lead, principally in 
the State of Zacatecas. It would not be pos- 
sible to speak in detail of mining developments in 
numerous other countries, but the fact that these 
developments are in progress will be sufficient, in 
view of the limited influence which they are likely 
to exercise upon prices, either individually or in 
the lump, for a number of years to come. The 
factor of present importance is the agreement be- 
tween the leading producers, whereby consumers 
of copper are to be prevented from securing any 
relief from the high range of values which has pre- 
vailed since the beginning of 1899. 








THE DEFINITION OF A “MINERAL.” 

Tue case of the Great Western Railway Com- 
pany v. Blades, in which judgment was given by 
Mr. Justice Bigham on July 20, is of consider- 
able interest to all whose property consists of 
mines or quarries. Further, if the principle which 
is laid down in the case is reversed on appeal, 
which is quite possible, every railway company 
beneath whose lines there exist valuable minerals 
may find a heavy burden imposed upon them when 
landowners in the neighbourhood of the lines think 
fit to exercise their rights. 

The facts of the case expressed in the fewest pos- 
sible words are these. The plaintiffs are proprietors 
of a line of railway running through Swan Farm at 
West Bromwich. The plaintiffs’ predecessors in 
title were authorised to make this line, and to 
acquire certain portions of the Swan Farm by an 
Act which was passed in 1846, and which incorpo- 
rated the provisions of the Railways Clauses Con- 
solidation Act, 1845. In 1897 the defendants be- 
came entitled to the Swan Farm, part of which 
had been surrendered by their predecessors in 
title to the plaintiff company. Such surrender was 
made in accordance with Section 77 of the Railways 
Clauses Act, 1877, which excepts from the operation 
of any such compulsory transfer the ‘‘ mines of coal, 
ironstone, slate, or other minerals,” lying under or 
within 40 yards of the line. It is further provided 
by the Clauses Act that the railway company shall 
be entitled to have their line supported until the 
mineowner is minded to work the minerals. When 
so minded, he may give notice to the company, 
who may, if they choose, purchase the minerals ; 
but if they do not purchase, the mineowner may 
then work, whether the effect of his doing so is to 
let down the surface or no. In the case under 
notice the soil in question was made up as follows : 
(1) A layer of loam, averaging. 6 in. to 1 ft. in 
thickness; (2) a layer of weathered South Staf- 
fordshire clay, about 5 ft. in thickness ; (3) Staf- 
fordshire blue brick clay, ranging from 300 ft. to 
400 ft. in thickness. The defendants contended 
that this brick earth came within the term 
‘* minerals” as used above, and gave the neces- 
sary notice to the plaintiff company, requiring them 
to purchase it. This notice having been ignored, 
the defendants threatened to work the clay both 
near and under the line, and the present proceed- 
ings were instituted by the company to prevent 
them from sodoing. The short question, as we have 
already indicated, was, Does the term ‘‘minerals ” 
include brick earth? Mr. Justice Buckley, in a 
judgment which is full of legal research, has de- 
cided that in the cirumstances of the case the term 
‘* minerals” cannot be taken to include brick earth 
near the surface. He has granted a declaration to 
this effect, and has restrained she defendants from 
carrying out their threats. 

Seeing that the learned hg e (than whom there 
is no better lawyer upon the Chancery side of the 
High Court) has only arrived at this conclusion 
after great deliberation ; and having in mind the far- 
reaching consequences of a decision to the contrary 
effect, it is no waste of time to make a close study 
of his lordship’s reasoning. 

The reasoning may be summarised as follows : 

(a) The principles which hold good in defining 
the term ‘‘ minerals” as used in a voluntary grant 
of land have no application to a compulsory grant 
under the Railways Clauses Act. Thus, suppose 
** brick clay” was included in the term ‘‘ minerals ” 





in an ordinary conveyance, the same definition 
need not apply to the word as used in Section 77. 

(6) It was decided in the case of Glasgow v. Farie 
(13, A.C. 657) that a seam of valuable brick clay, 
which lay at a depth of 2 ft. or 3 ft. below the sur- 
face, did not come within the reservation of 
minerals, and his lordship felt himself bound by 
this decision, in so far as it was applicable in the 
present case. 

(c) The rule in the case of Hext v. Gill (L.R. 7 
Ch. 699, 712) left him free to decide the present 
case upon its merits. In that case Lord Justice 
Mellish had said: ‘‘The result of the authorities, 
without going into them, appears to be this: that a 
reservation of ‘ minerals’ includes every substance 
which can be got from underneath the surface of 
the earth for profit, unless there is something in 
the contract or in the nature of the transaction to 
induce the Court to give ita more limited meaning.” 

(d) Other circumstances which induced the learned 
judge to exclude the brick earth from the defini- 
tion of the term ‘‘ minerals” were (1) the fact that it 
constituted the soil at the surface (not counting the 
layer of superficial loam); (2) it was consistent with 


the decision in Glasgow v. Farie, that what might |p 


be a ** mineral” in one district need not necessarily 
come within that definition in another district. 

It is difficult to criticise a judgment in which 
the Court has been driven to make a statement 
like that which appears above in italics. This 
extraordinary anomaly has been occasioned by a 
departure from the sound principle of giving to 
words their etymological or scientific meaning. 
Brick earth has nothing vegetable in its constitu- 
tion. Why should it not come under the head of 
mineral substances like chalk or granite? Mr. 
Justice Buckley was compelled to say: ‘‘I must 
ascertain the meaning of the term upon the 
footing that it may (as in Hext v. Gill), but not 
that it must, include clay, and that the question 
whether it does or does not is to be determined 
by ascertaining the true nature of the transaction 
and the object of the contracting parties. The 
argument that the ‘‘clay was the soil” in the pre- 
sent instance appears to us to have little weight. 
Assume the existence of a district where, beneath 
a thin layer of superficial loam, there existed a 
thick seam of coal, which substance, of course, is 
expressly mentioned in Section 77 of the Railways 
Clauses Act. Could it be argued that because that 
coal happened to be near the surface the landowner 
who compulsorily surrenders his coal-bearing strata 
to a railway company must be deprived of com- 
pensation upon that account ? In our view—and 
we express it with the greatest deference to the 
learned judges and law lords who have evolved the 

rinciples by which Mr. Justice Buckley was 

und—greater uniformity would have been effected 

by closer adherence to the etymological meaning 
of the term ‘‘ minerals.” 

Mr. Macswinney, in his able work on the 
‘*Law of Mines and Minerals,” at page 29, sum- 
marises the position thus: ‘‘The result (of all 
these cases) is to place clay, sand, and gravel 
in a category of their own, without any apparent 
reason. As a matter of practical convenience, it is 
to be regretted that Glasgow v. Farie could not 
have been differently decided ; but nothing short 
of an amending Act can now place the law on this 
subject on a consistent and satisfactory footing.” 





THE WASTE OF SHIPPING, 

As with all things, animate and inanimate, so 
with shipping, there are two causes of loss— 
natural decay and misadventure, and the interest- 
ing deduction is made from a Lloyd’s Return just 
issued that the former accounts for only about 
30 per cent. of the removals from the world’s 
fleet of merchant ships, and that the rate of loss 
from age and infirmity is not quite 1 per cent. 
of the tonnage owned ; while the losses from all 
causes is little over 3 per cent. This rate of yearly 
removals varies ; the wild hurricane and the blinding 
fog may recur with regularity, but ill-luck, fortu- 
nately, is not always claiming its victims; but as 
will be seen from the Table annexed, the annual 
loss from misadventure does not vary very much— 
the average for nine years is about 580,000 tons 
per annum, and the fluctuations in recent years 
has been between 550,000 and 655,000 tons. Last 
year, according to the return just issued, the total 
number of ships which were wrecked, or otherwise 
lost by misadventure, was 702, witha collective ton- 
nage of 557,643. This is 100,000 tons less than in 


the two preceding years and considerably uuder 
the average. 

The number of ships which were removed from 
active work by being broken up-or condemned was 
146, with a total of ‘120,539 tons. This, with one 
exception,. is the lowest for any year of the decade, 
and is 40,000 tons, or 25 per cent., below the 
average. There is no indication in the report as to 
the number of vessels which were thus brougit to 
the scrap heap voluntarily on the part of the owner, 
as distinct from the vessels condemned ; but a ship 
manager has never shown any special powers for 
resisting the claims of pounds, shillings, and pence, 
and with freights high, and affording reasonable 
profit, even on old hulks, the temptation is strong 
to take another voyage, with all its risks, from a 
ship which had reached the stage when she 
should pass to the undertaker in the person of 
the ship breaker. Even then a condemned ship, 
according to the view of British experts, has been 
known to pass to the foreign flag. That the rate 
of freight prevailing does influence the number of 
ships broken up is clear from a study of our Table. 
The boom which marked the early ’nineties gave 
lace to a period of depression, freights collapsed, 
and only the modern ship, with her large carrying 
capacity and economical machinery, could be worked 
on the lesser income available. Then the ship 
breaker came by his own ; for about 1895 the pro- 
portion of vessels broken up to the total removals 
from the registry was about 25 per cent. ; while in 
the busy years of the early ‘nineties the ratio was 
about 18 per cent., and now, with good freight 
rates still obtaining, it is 20 per cent. 

The rate of loss of sailing ships is necessarily 
much higher than with steamers; about 5 per cent. 
of the world’s tonnage dependent upon the wind 
was removed last year—that is an average; while 
with steamers the percentage is seldom up to 2 per 
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| Total Removals. demned, &. adventure. 

| Number. Tons. | Number. | Tons. Tons. 
1891 | 1086 649,916 1:0 | =63,445 683,501 
1892 | 1003 625 224 198 110,067 615,157 
1894 | 1154 708,971 227 149,255 559,715 
1895 1237 | 8 6,278 247 170,849 635,429 
1896 | 1051 | 737,779 238 186,149 551,630 
1897 1045 | 726,800 227 172,010 551,790 
1898 | 1141 | 820,725 224 165,267 655,458 
1899 | 936 =| 783,508 210 152,310 631,168 

| 848 | 677,182 146 120,539 557,643 





1900 | 





cent. That is not surprising ; apart from the fact 
that they are helpless against the buffetings of the 
storm, and more readily succumb, they are, as a 
rule, older and possibly also not so strongly con- 
structed. Thus, of the 552 sailing ships, of 290,878 
tons, more than two-thirds (471, of 195,011 tons) 
were of wood or composite ships, a fact alone 
suggestive of age ; while 56, of 59,894 tons, were of 
iron. The cases are reversed with steamers, only 23, 
of 6148 tons, were of the antiquated materials, while 
173, of 214,901 tons, were of iron. But even the 
new and the stout and strong are not immune 
from disaster, as is suggested by the fact that 100 
of the steel steamers, of 165,255 tons, are included 
in the year’s losses, while there are also 25 steel 
sailers, of 35,973 tons, on the list. 

Wrecks account for about one-half of the 
steamers and for 43 per cent. of the sailing ships 
removed from the register. In the case of steamers 
collisions come next as a cause of disaster, the 
year’s roll number 37, of 43,712 tons ; ships which 
have gone forth with their precious freight of 
lives and cargo, and have disap ed without 
record, number 32 steamers, of 32,417 tuns, and 59 
sailing ships, of 37,963 tons. Such frequent cases 
of ‘‘ missing ” are as difficult to explain as they are 
regrettable ; it would be fit subject for considera- 
tion by our technical societies, especially as a ship 
does not often disappear without time being given 
for the men to man boats. Cases of foundering 
ascertained embraced 22 steamers, of 19,490 tons, 
and 25 sailing ships, of 9326 tons. It is somewhat 
surprising at first sight to find that, on an average, 
two sailing ships are burned for each steamer, and 
last year the steamers numbered eight, of 10,875 
tons, while sailing ships included 13, of 19,271 tons ; 
but what we have said as to the great number of 
wooden sailers included will partly explain this, and 
asa rule the steamer has greater water-pumping 

wer with which to combat ‘an outbreak of fire. 





ust as one would expect, there are more sailers 
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than-steamers abandoned at sea, last year’s figures 


being three steamers, of 5639 
ships, of 38,633 tons. 

A fact which is most gratifying is that the 
United Kingdom continues to excel in its low per- 
centage of loss; nor is this altogether due to the 
greater preponderance of steam tonnage in our 
fleet, for the sail rate of loss is 3.06 tons per 100 
tons owned, whereas Norway has 7.95 per cent., 
Denmark 6.57, Austria-Hungary 6.53, France 5.69, 
Germany 5.09, Sweden 4.83. Taking both steam 
and sail tonnage, our rate of loss is 1.86 per cent., 
and it should be explained that a much greater part 
of this is accounted for by vessels broken up than is 
the case with any other nation. Norway has a total 
loss rate of 6 per cent., France of 3.82, Italy of 
3.72, Spain of 3.36, United States of 276, Den- 
mark 2.53, British Colonies 2.50, Sweden 2.30, 
Germany 1.91, and Russia 1.90 per cent. It will 
thus be seen that, however irksome, perhaps also 
expensive, to the shipowner our legislation may 
be, it is not without its salutary effect in the reduc- 
tion of our losses at sea. 


tons, and 69 sailing 





ANGLO-CHINESE COAL DEVELOP- 
MENTS. 

THE transfer of the Kaiping coal mines, in Nor- 
thern China, from a native to an English company 
is an event of some significance. These are the 
only mines in all the country which have been 
worked with European machinery and supérintended 
by English officials ; and profitable as they have 
been in the past, there is every reason to antici- 
pate that unrestrained English control will make 
the venture still more remunerative in the future. 
The reader can judge for himself from a few facts. 
There has always been a good and constantly grow- 
ing demand for the coal both in the interior and 
among the treaty ports from Newchwang round to 
Shanghai and beyond. The field runs for 20 miles 
along the Tientsin-Newchwang Railway, with 
which it has its own connecting line; there are 
60,000,000 tons in sight, and a further 265,000,000 
tons (estimated) as yet undeveloped ; the railway 
touches the company’s own port of Ching Wan 
Tow, where there are wharves, coal dépdts, &c. ; 
and by means of a private canal of 15 miles, con- 
structed by the old company, communication is 
opened up with the south and other parts of the 
country by means of the Grand Canal and the rest 
of the elaborate system of internal waterways. Not 
the least interesting feature is that the transfer was 
effected while the troubles were at their height, 
and that English commercial interests have now an 
easy preponderance so far as the more accessible 
and rich coal measures of China are concerned. It 
is not too much to hope that before many years 
have passed the prejudice against the foreigner will 
have been mitigated to some extent in the far 
interior, and that with the extension of the rail- 
ways to the south—a work interrupted by the dis- 
turbances of last year—and the importation of 
modern mining appliances, the output of coal will 
keep pace with the developments which follow the 
establishment of easy and cheap means of com- 
munication which have been so conspicuously 
evidenced in the north. We do not goso far as 
Baron von Richthofen, who said, as the result of 
his trip through the country some years ago, that 
** provided they were connected with the Great 
Plain of the country by railways, the Chinese coal- 
fields could not fail to bring about a revolution in 
the commerce and intercourse of the world ;” but 
the possibilities of development are enormous. 

It is estimated that the known coalfields of China 
cover an area of 400,000 square miles, and in gaug- 
ing the possibilities implied in this figure it may 
be pointed out that the coal wealth of Great 
Britain, to which we owe our old position as the 
workshop of the world, do not exceed 12,000 square 
miles. The deposits in the south-east and in 
Shan-si alone cover an area of nearly 14,000 square 
miles, and are scattered over a plateau from 2000 ft. 
to 3000 ft. above sea level. It is estimated 
that the quantity of fuel waiting to be mined is 
630,000,000,000 tons. Iron of high quality occurs 
abundantly in several strata of the coal formation. 
Hunan is another province amazingly rich in coal, 
and while it is far inland, it enjoys a certain ad- 
vantage in that it is threaded by the Yangtse- 
kiang. The Hunan deposits have an area of 


about 21,700 statute square miles, about one-half 
of which is covered by sedimentary deposits more 
recent than the coal formation. 


The available 








quantity, which is sufficiently large to be going on 
with, is divided into two nearly equal portions, 
called the Lui River and the Sang River coalfields, 
the former yielding anthracite, the latter bituminous 
fuel. The coal is mined in the largest quan- 
tities on both sides of the river between Yung- 
hing-hien, a point a few miles north of Lui- 
yang-hien. e best fuel is raised from some 
comparatively new mines a few miles east of Lui- 
yang, which is 38 geographical miles distant from 
Yung-hing.. Here it is characterised by solidity. 
But from end to end the ‘‘ coal of Lui-yang ” (the 
name by which it is known in the lower country) is 
of great purity. As may readily be imagined, the 
methods of mining in Hunan are not favourable to 
the complete exploitation of its coal. Still a certain 
proportion is consumed in the province, and some 
even reaches the coast. Freight to the coast is re- 
markably cheap, costing no more than 13 taels per 
ton for the whole distance; so that, taking the 
original price of lumps at 150 cash per picul, the very 
best Lui-yang anthracite can be laid down at Hankow 
for a trifle over 3 taels, or, say, 20s. It is scarcely 
possible that the cost of transit can be reduced. But 
there is plenty of room for economy at the mines. 
At present they are very imperfectly worked. The 
abundance of coal croppings and the ease of follow- 
ing a coal bed down by an inclined shaft cause a 
great many mines to be opened in succession, and 
little trouble to be taken to continue work to a great 
depth. Few mines are opened to a greater depth 
than 180 ft. or 200 ft. on the incline. Deep mining 
would, in all probability, secure an improvement 
of the coal in the direction where it is most needed 
—namely, in solidity. The bulk of the coal at 

resent sent away from the mines goes to Hankow. 
eae is carried as far as Kiukiang and Nanking. 
The smallness of the boats that do the carrying is 
made up for by their astonishing number. Going up 
the river they carry merchandise for the upper 
country, and the bulky medicines destined for 
Kwangtung. Returning, about one-third bring 
back imports from Kwangtung ; the remainder take 
Lui-yang coal. Siang river coal is bituminous, of 
low quality. But some of it is marketed regularly 
because this kind is applicable to purposes for which 
anthracite cannot be used. It is obtained chiefly 
from Cha-ling-chau, Liliu-huen, Pau-king-fu, and 
other places in Hang-chau-fu. In Shin-chau-fu 
and Yuen-chau-fu, in the western portion of the 
same province, are mines which, however, are at 
present worked only ona smalJl scale. That from the 
former district is consumed on the Yuen River ; 
while a small quantity of Shin-cha-fu coal is 
exported. In Hunan coal is mined in the Kiu-li- 
shan, a mountain range 100 li north of Nan-yang- 
fu, and there are many other districts in other 
provinces where it is found. 

But Shansi and Hunan are the only fields which 
are likely to be brought into ready communication 
with the sea and with the large internal centres of 
consumption. With the pacification of the country, 
the railway projects which have been in abeyance 
are certain to be continued, there is every expec- 
tation that the fuel of the former province at least 
will be readily accessible. And Shansi is rich not 
only in coal, but in iron ore, which occurs abun- 
dantly in several strata of the coal formation. 
The natives use only one kind, which melts easily 
without the aid of any flux. It consists of a mix- 
ture of clay iron ore and spathic ore, together with 
hematite. Tse-chau-fu and Ping-ting-chau are the 
two principal centres of manufacture. The methods 
commonly adopted by the Chinese for the produc- 
tion of cast and malleable iron are rude and feeble 
enough, but the iron produced is generally allowed 
to be of excellent quality—a result attributable to 
the superiority of the raw material. Imagine what 
a difference will be made to the material wealth of 
this part of the Empire by the introduction into 
the heart of the coal and iron district of works 
equipped with modern machinery and made easily 
accessible by railway communication. It has been 
said that there is not much chance for foreign 
imports of iron into China, because for all purposes 
of ordinary workmanship and all agricultural imple- 
ments the Chinese iron meets the requirements of 
the people. But, obviously, European methods, 
taken along with cheap iron, cheaper coal, and 
cheap labour, would mean more economical produc- 
tion of finished goods, and the creation of a market 
for useful commodities which the people have 
hitherto been unable to acquire because of their 
high price if imported, and because of their defec- 
tive quality if native. 








NOTES. 


Tae ConTEMPLATED ELEctRIic Express SERVICE 
BETWEEN BERLIN AND Hamsura. 


Tus plan continues to attract much attention, 
and deservedly so. Experts hold that it will have 
to be carried above or below all existing railways, 
streets, roads, and canals, This, however, is easier 
with an electric railway, as the gradients give less 
trouble here than with a locomotive railway. As 
the trains will have to run in rapid succession, three 
sets of rails will be necessary, so that’ there can 
always be two lines available, whilst the third is 
being repaired. The. calculated costs comprise 
900,0001. for expropriation of land, about 1,500,000/. 
for earthwork, 550,0001. for under, and 1,600,000I. 
for upper works, 75,0001. for stations and shops, 
900,000/. for electric installations, 300,000/.° for 
motors, 200,000/. for preliminary work, &c., 900,0001. 
for various expenses, making a total of some 
7,000,0007. The traffic is, at least in the beginning, 
intended to commence at 6 a.M. from both ends, 
and to be continued with trains every ten minutes 
up to 9 o'clock. Then there is to be a three hours’ 
break, and the traffic will be resumed at 12 o’clock, 
in order to stop for another three hours at 3 o’clock. 
At 6 o'clock it is to be resumed, and continued till 
midnight. Each car is intended to carry 60 pas- 
sengers, which with one car gives 360 passengers per 
hour, or with 16 traffic hours 5760 passengers in each 
direction, making a daily total of 11,530 passengers 
with one car service, and ten minutes between the 
trains. With eight minutes’ interval the figure 
reaches about 14,400, and with only five minutes’ 
interval about 23,000 passengers. With three-car 
trains the aggregate would consequently amount to 
69,000 passengers in 16 hours. 


Tue Norra Sea-Batric Cant. 

The development of the traftic through the North 
Sea-Baltic Canal during the five years it has been 
open, is of a most encouraging nature, and gives 
hope of the time not being very far distant when the 
canal can pay its way. The aggregate traffic during 
the five years was as under : 











} |Annual Increase 
— Vessels. Net om | in Tonnage in 
" Per Cent. 

1896 20,068 1,761, 

1897 21,904 2,345,849 33.97 
1898 26,224 3,000,911 28.27 
1899 26,524 8,451,273 14.70 
1900 29,571 202, 24.87 





The international traffic represented in 1896 81.20 
per cent., which figure had risen to 89.44 per 
cent. in 1900. The canal has in the most efficient 
manner demonstrated its capacity ; on. June 15, 
1900, 118 vessels, with an aggregate tonnage of 
20,649 tons, passed through the canal. The German 
armoured cruiser Prince Bismarck, a triple-propeller 
ship with 28 ft. depth in water, and the Japanese 
armoured cruiser Yakuno, of more than 24 ft. depth 
in water, have passed through the canal without 
any difficulty and without being lightened ; whereas 
the Prince Bismarck has to be brought down to 
25 ft. depth in order to pass through the Suez 
Canal. Nor has ice stopped the traffic, whilst as 
late as 1897 the Sound and the Baltic had trouble 
with ice. The returns of the traffic though the canal 
do not include the German warships. yee 


Tue Exectric Tramway Crisis IN FRANCE. 


The shares of French transport companies, and 
especially those of electric tramways, are at the 
present moment under a shadow. Electric tram- 
ways have, of late, been laid down with great 
activity, especially in or near Paris. These rapid 
means of communication were, of course, needed ; 
but in order that the lines should pay, it was 
absolutely necessary that the cars should be made 
to start at frequent intervals and run at a reason- 
ably high speed, conditions which are far from being 
fulfilled in many cases, and as a result the traffic 
has not met the ex tions that ‘were enter- 
tained. Owing, on the other hand, to the very 
poy ener ideas that were formed as to the im- 
mediate future of these means of communication, 
the shares were issued at a very much too high 
rate. Speculation became rife before any of the 
constructive work was started, and long before any 
opinion could be formed with regard to traffic ; 
possible disappointments were not taken into con- 
sideration at all. To-day the situation is reversed, 
and the speculators find they are out in their 
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reckoning, for the time being at all events. Oa the 
laying down of a new scheme the outlays are always 
high, and the capital is expended before there is any 
chance of return. Taking, for instance, the shares of 
the Compagnie Générale Frangaise de Tramways, 
these had fallen a few weeks ago by about 600 francs 
(241.), when compared with the highest rates of 
1900. The fall was about the same as regards the 
shares of the Compagnie des Procédés Thomson- 
Houston ; it exceeded 500 francs (201.) for those 
of the Compagnie des Tramways de Paris and Du 
Départment de la Seine, and reached this amount 
also in the case of the shares of the Tramways de 
Est Parisien. In the same way the Compagnie 
Générale de Traction, which have furthered a large 
number of electrical undertakings, have seen their 
shares fall from 345 francs (131. 15s.) to 50 francs 
(21.). We take this to be an irrational panic ; it is 
irrational to the same degree as the enthusiasm of 
the first days was exaggerated. There is no reason 
why the shares of the Thomson-Houston Company, 
for instance, should be under-rated to such an 
extent, if at all, this company not being engaged 
in any venturous undertaking, but in the construc- 
tion of electric machines and fittings exclusively. 


TrapDE Experts at GERMAN CONSULATES, 

The Germans are organising trade as efficiently 
as they organise war, and seem determined to miss 
no opportunity of extending their commercial rela- 
tions. From a memorandum by Mr. Gastrell, 
commercial attaché to H.M. Embassy at Berlin, we 
learn that a circular has been addressed by the 
Prussian Minister of Commerce to various official 
bodies with reference to the duties of the German 
trade experts stationed at German Consulates 
abroad in order that they may be made aware of 
the existence of these trade experts and of their 
functions. Such experts have been employed under 
several German Consular officers abroad, whose duty 
it is to supplement with practical information the 
dutiesfalling toConsuls-Generalas to matters of trade 
and other economic questions. Their special duty 
consists in giving practical advice and hints to home 
traders and to their representatives abroad, and to 
show them the way in which the foreign markets 
for German industrial products can be best ex- 
— according to existing economic conditions. 
"hey have to call attention to the dangers to 
which German traders are exposed, either through 
their own shortcomings or through the progress of 
foreign commercial activity. They are also to 
report any remarkable innovations, such as the 
appearance of new raw materials, their methods of 
panes, new inventions, improved methods of 
abour, and any other facts of economic interest. 
Above all, it is their duty to report on all 
matters abroad which are of any use or interest to 
German trade. They have also to bring before the 
foreign customer the products and capabilities of 
German industries, and the state of the conditions 
of purchase and other favourable circumstances in 
Germany. They have to devote themselves to all 
technical questions of trade, and to other prac- 
tical questions of increasing markets for German 
exportable goods by information concerning all the 
different conditions of foreign markets. Such 
officials now exist at the Consulates-General in 
New York, Constantinople, Buenos Ayres, and 
St. Petersburg, and they have been able to exercise 
considerable influence on the development of 
German trade in those countries, of which these 
are the capitals. A beginning has been made in 
the same direction by the British Government by 
the appointment of commercial attachés, but, as a 
rule, the information which they collect is not of 
so much practical value as that given by the Ger- 
man experts. 


Srrarrs Tun. 

Evidence of increased activity in the tin-mining 
district of the Straits is cuntained in the Perak 
Administration Report for the last official year. 
As the reader knows, the better part of the world’s 
annual production comes from this particular quar- 
ter of the globe, and as the quantity available 
in busy times is barely equal to requirements, 
one finds with interest that expectations are enter- 
tained of an increase upon present totals. Between 
1889 and 1895 the production of tin in the 
Straits rose steadily from 26,483 tons to 49,128 
tons. Then, when prices began to rise, the yield 
began to go down, ostensibly use of the neces- 
sity of Chinese labour, but in reality because of a 


desire on the part of the minirg interests not to! 





endanger the situation by working too much metal 
on to the market. As a fact, the figures prove that 
the labour available has gone up instead of down. 
Thus, in 1898 there were 44,505 men in the Kinta 
and Batang - Padang districts; in 1899, when 
prices went up from 87]. to as much as 
1601. 10s. per ton, there were 650,176, and 
in 1900 there were as many as 59,728. It 
cannot be said that the improvement in the 
output has been commensurate with this en- 
hanced supply of coolies, but still there has 
been some increase. Last year 46,070 tons were 
obtained, as compared with 44,460 tons in 1899, 
and the writer of the Administration report is quite 
optimistic as to the future. Previously deserted 
fielas have been reopened, still more labour is 
becoming available, and hydraulicing and dredging 
on — scale arein contemplation. It is true that 
the richer deposits are rapidly becoming ex- 
hausted, but by means of dredgers it will be 
possible to treat much larger quantities of ma- 
terial at a minimum of cost, and there is an 
untold quantity of ground awaiting develop- 
ment. ittle progress is being made with the 
exploitation of ioe tin; but the small miner 
cannot take up with this branch, and will not sell 
his services to the big companies so long as there 
is any stream tin for him to work. Then, again, 
there are not many big undertakings on the 
fields, and tin mining has not the same attrac- 
tion for the English investor as gold, silver, 
and copper mining. Still, the outlook is fairly 
bright, and the consumer may console himself 
with the promise of increased supplies of the 
metal, coupled with an undoubted decrease in the 
trade demand. In the twelve months to July 31 
the deliveries (apart from Cornish and Bolivian tin, 
which go direct into consumption, and are therefore 
not included in the usual trade statistics) were 68,511 
tons, while the supplies were 70,734 tons. Five 
years ago the supplies were 60,744 tons and the 
deliveries 60,628 tons. In view of this and of the 
closing of the American Tinplate Company’s works 
through the strike, it is not surprising that the 
price of Straits tin in London should have fallen 
considerably in the last few months. But for the 
hold upon the market of one hand or house, it 
would have gone down with a rush. 


THe Hormann Fiyinc MAcuINE. 

The flying machine of Regierungsrath J. Hof- 
mann, of Berlin, is novel in several features. It 
is fitted with wings, a propeller, and an engine. 
When on firm ground or on the water—for the 
machine is constructed for floating as well, with 
special regard to easy descent, possibly—it moves 
by its propellers ; when in the air it is also driven 
by the propeller ; when it starts, gravity has to come 
into play. Thus the ascent begins with a slight 
fall on an oblique line, until the wings are displayed 
against the wind, and the air resistance and the 
om force prevail. The wings can be folded 

ut not moved, and serve only as planes. As the 
propeller is to be capable of turning when the 
machine is on the ground, it has been fixed sufti- 
ciently high, and the machine rests on legs—one 
does not quite know how many legs. There are 
four tubes, forming a skeleton support, which folds 
up after the manner of a camp stool. When 
spread, the front leg or pair of legs rests on one 
roller, and the hind pair on two rollers. When 
the machine starts the legs are, by springs, jerked 
upward, and would, or should, in real flight, stick 
out, the one in front and the other behind. The 
flight is intended to resemble the stork’s flight ; the 
stork is a very graceful flyer, but his start looks comi- 
cally clumsy. We say ‘‘ should,” because Mr. Hof- 
mann’s machine has not carried him yet. His first 
machine was wrecked in transport just before its 
trial ; his second was a small model, driven by 
carbon dioxide motor ; his third actual model has 
cost him more than two years to build, but it has 
only a fifth of the size he calculates for a machine 
that would carry a man. It is a working model, 
however, and weighs 7 lb.; the wings span about 
9 ft. The motor is a real steam engine, heated by 
alcohol. The boiler consists of 72 copper tubes. 
When the pressure exceeds 142 lb. the steam can 
pass into the superheater, and then into the com- 
pound engine. The exhaust carries part of the 
combustion gases with it, so that the cylinder and 
valve chests can all be jacketted with hot gases and 
steam. The crankshaft drives the 27 pa at 50 
revolutions asecond. A propeller with two pairs 
of blades, placed behind one another, as in Walker 





and Alexander's experiments, answered better than 
a four-blade propeller; each pair resembles two 
oars in alignment. An attempt to divide the wings 
into several aeroplanes after Chanute’s fashion, 
failed dismally. The skeleton legs, steel tubes, 
or wood weigh about one-sixth of the whole 
mass, which is not undesirable. The ribs of 
the wings have also been made of steel tubes. 
But Mr. Hofmann is going to try nickel tubes, 
which are to serve as condensers for the steam, so 
that the small quantity of water which can be taken 
on board—at present 2 oz.—can hold out for a 
longer time. The tubes would be exposed to the 
strong air currents, but the realisation of this idea 
does not look very easy. The inventor is con- 
vinced, however, in spite of the sad fate of Lilien- 
thal and Pilcher, that the problem of flight will be 
solved some day by a machine of his type, and not 
by a balloon such as Mr. Dumont-Santos exercises 
in calm air. 





HIGH-PRESSURE v. LOW-PRESSURE 
STEAM IN THE SUGAR REFINERY. 
To THE EpiTor OF ENGINEERING. 

Sir,—Mr. J. W. Chambers, in his letter appearing in 
pe gg of the 15th inst., on my letter under the above 

eading, published in your issue of June 14 last, has my 
thanks for calling attention to the error under the second 
heading, ‘‘ Lossin Greater Radiation.” The error, result- 
ing from a transposition of figures, which escaped notice, 
is material, as pointed out by Mr. Chambers. Corrected, 
the figures for loss in greater radiation are for : 


115 Ib. and 25 lb. steam 365 Ib. and 20 lb. steam 
765 units - 817 units ' 


or @ difference of 52 units in favour of the higher pressure 
on 765 units, or under 7 per cent., so that approximately 
the higher — losing 2 per cent. by radiation, the 
lower would lose 2.14 per cent., instead of the 3.0 and 2.0 
respectively arrived at original °. 

f Mr. Chambers will be so good as to refer to my letter 
he will see that it was prefaced by the remark, ‘‘ using 
high boiler pressure for the work of a sugar-house appears 
to me to be mistaken, and a fit subject for discussion in 
your paper ;” and, lower down, the figures themselves 
were introduced by the remark, ‘‘ the figures appear to 
me to be as follows.” I approached the subject in no 
spirit of dogmatism—expert, or of other description—but 
purely in a spirit of inquiry. For several years I worked 
with steam of 20]b. to 251b. gauge pressure, boiling the pans 
with from 0 1b. pressure to 5 Ib. pressure; and afterwards, 
in course of alteration and extension, I worked with 40 lb. 
to 60 lb. pressure direct steam, and boiled the pans with 
51b. to 10 Ib., and with—as I considered—a material in- 
crease in the cost of fuel; and it is my object now to get 
figured out the factsin regard to the relative advantage of 
high and low-pressure steams in working a sugar refinery 
or other industry where the consumption of steam is 
mainly in heating. 

In his criticism of my figures of the loss of heat by 

expansion, Mr. Chambers is good enough to lay down 
the law: ‘‘If he would use total heat as he ought to do, 
he would fini his little sums work out the other way ;” 
and I can only ask Mr, Chambers’ attention to the 
following extract from “* Conversion of Heat into Work,” 
by William Anderson, F.R.S., D.C.L. : 
‘*Take the case of a cubic foot of water converted into 
steam at 65 1b. absolute pressure, and the corresponding 
temperature of 298 deg. Imagine this steam let out of a 
boiler into the air; the pressure would be reduced to 
14.7 lb., the temperature to 212 oy - « One pound of 
steam at 65 lb. pressure contains 904.3 units of latent 
heat, while ab atmospheric pressure the heat necessary to 
preserve the gaseous form amounts to 965.7 units. But 
at 65 1b. pressure steam is 86 deg. hotter than at the 
atmospheric pressure, and contains, therefore, 86 deg. by 
.37=31.8 units more heat, if we consider it an ordinary gas, 
or 936.1 units reckoned from 212deg.; hence, 65 Ib. steam, 
to exist without condensation at 147 b., must have 965.7 — 
936.1 = 29.6 units of heat = pound added to it ; and this 
can only be obtained by the condensation of a portion of 
itself.” And Dr. Anderson to calculate out this 
portion, and then to consider the further condensation 
resulting from work done in overcoming the weight of 
the atmosphere. (I did not, however, push the compari- 
son to loss of heat in work done in the displacing the 
ne here of 101b, steam in the one case and 5 Ib. in the 
other. 

If Mr, Chambers will go through an analysis of the 
sensible heats of the two steams he will see the reason of 
Dr. Anderson’s treatment of the comparison: The more 
heat of the higher pressure steam is in the water equiva- 
lent of the steam, and, until the steam is reduced to water, 
is not available. Under the circumstances, Mr. Chambers 
will now see he has before him the data for the precise 
evaluation of his assurance. ‘‘The total heat is all there 
in the high-pressed steam, and represents available heat 
units for expansion purposes just as much as the latent 
heat.” (Note: Mr. Chambers should have ped the 
fact that my figures were of latent heat, plus the heat unit 
equivalent of the difference of the steam temperatures.) 

As s Mr. Chambers’ other remarks : 

Loss in greater flue gas temperatures: That in most 
cases an expedient can be made use of to reduce the loss 
resulting from high temperature of flue gases is no doubt 
true ; but in some cases circumstances do not permit of 
the adoption of such expedient, and therefore it appears 
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to me to be better to consider the flue gases natural to the 
boiler (high or low pressure) considered. 

Loss in greater temperature of steam from the pan 
worms: I cannot agree with Mr. Chambers’ remarks 
under this heading. The pan being worked, as ib is 
necessary to work it, the worms are kept seg: nearly full 
of steam—except, perhaps, while there is thin liquor in 
the pan—so that with the traps in perfect working order 
it is not only water that is discharged, but water saturated 
with steam ; and I should judge that for practical pur- 
poses, and certainly for purposes of comparison, the satu- 
rating steam may be considered to be the steam turned 
into the worms. 

To my thinking, the comparison, so far adjusted, stands 


thus : 
Using... 100 Lb. and 20 Lb. and 5 Lb, 
10 Lb, Gauge Steam. 


Loss in greater flue 


gas temperature ... 2.96 _— 
Loss in radiation ... 2.0 2.14 
» through radia- 
tion... on ae 3.33 1.07 
Loss in condensed 
water an 0.72 a 
9.01 3.21 


instead of 10.01 and 3.07 cniglaniy arrived at; so that 
there would still appear to nearly three times the 
waste of heat in using 100 lb, steam as against 20 1b., and 
this exclusive of the very serious losses incurred through 
much increased leaking. As regards this matter of in- 
creased leaking, I cannot accept Mr. Chambers’ dictum. 
To my mind there is no sort of comparison in this 
connection between a spinning mill and the supply of 
steam to its one or two central engines, and a sugar re- 
finery with engines of sorts and ramifications of steam 
be ge with fittings of sorts, innumerable, and scattered 
all over an extensive building or buildings. 

Confining my notice of Mr. Chambers’ last paragraph, 
to the assertion made in it, that the lower steam pressure 
would require ‘‘doubling the size of boilers . . . pans,” 
I would ask Mr. Chambers to refer to the Table of pro- 
perties of steam ; he will see that the total heat of 100 lb. 
gauge steam i3 1185, and of 20 1b. gauge, 1161; and as 
comparative total heat is alone concerned in the question 
of boiler power required (for boiler heating with reduction 
of the heating steam of water of the same temperature 
in the cases compared) the ——— powers of the 
boiler used for high-pressure or for low-pressure are as 
these figures ; and consequently it may be said that the 
same boiler power is required in either case ; and as re- 
gards the pans, I would remind Mr. Chambers that the 
pans would not require to be increased in size, but only 


the worms. 
Yours faithfully, 
Francis N. G. GIL. 





TECHNICAL EDUCATION. 
To THE EpiToR OF ENGINEERING, 

S1r,—I do not know whether the two leaders—one on 
‘*German Chemical Industries” and the other on ‘‘ Tech- 
nical Education”—appear in the same issue of EnaI- 
NEERING by accident, or because the former helps very 
materially to emphasise the latter. Whether the juxta- 
position is intentional or not, it is very effective ; but its 
effect would, perhaps, be even greater but for the fact 
that by dint of iteration, references to ‘‘ Technical 
Education ” and ‘‘ German Supremacy in the Chemical In- 
dustries ” have lost something of their efficacy in fixing the 
attention. So many discourses have been delivered on these 
two, texts, by speakers more or less qualified, from Chief 
Justices down, that the public mind has, rhaps, if only 
by default, admitted the necessity of provi ing ‘* technical 
education,” and also that the rise of the chemical industry 
in Germany is one of the pieces of evidence chiefly relied on 
by those about to demonstrate such a necessity. This being 
thecase, thereader cannot be called altogether unreasonable 
when, on reading once more the familiar headings, he 
looks forward to being carried a step further, or cherishes 
a hope of being presented with even a perspective sketch 
of the edifice which is to rear itself on the ground 
laboriously cleared and levelled. In this modest expecta- 
tion he will, I fear, be disappointed again on reading 
even the two admirable articles in your last issue. More 
than that, I fear that a few sentences may even mislead 
one, not familiar with German methods, who would try to 
gather from your remarks in how far they could be app ied 
or imitated in England. I may, perhaps, claim to have 
& somewhat unusual advantage in discussing this aspect 
of the matter, and in drawing parallels, inasmuch as I 
received both my general and my “ technical ” education 
(i.e., a four years’ course at two “technical high schools ”) 
in German schools; while all my work in engineering 
since the completion of those studies has been done in 
England. _ 

In the distinction between education and ‘technical ” 
education lies the key to the question. The object of 
the education given at public schools and at universities 
in England js variously defined as ‘‘training the mind 
of pupils,” “‘ teaching people how to learn,” or “‘ produc- 
ing gentlemen.” If rege | beyond these results is 
required, if a man is to be fitted for the vocation of 
engineer, or chemist, the knowledge necessary to 
him must be acquired without his earlier studies 

ing in any way designed to qualify him for this 
acquisition, In fact, to use a somewhat homely illus- 
tration, the schools and universities were designed to 
supply . round pegs, and have arrived at considerable 
perfection in this article, Since then, a considerable 
number of square holes has made its appearance, to fill 
which square pegs are obviously required. But the old- 


established machinery must not be disturbed, and the de- 
mand is therefore met—or rather an attempt is made to 
meet it—by attaching fillets to the sta round Pegs 
and thus turning out articles more or less square. e 
process of attaching these corners is described as “‘tech- 
nical education.” e lack of homogeneity is accepted 
asinevitable. A ‘ 

This process is radically different from the German 
method. The German ‘‘technical high school” is de- 
signed to prepare a man for his professional work. This 
is its primary object ; the secondary object—how to train 
his mind—is attained by imparting this professional in- 
struction, and the scientific knowledge on which it rests, 
in such a way that the student acquires the habits of 
methodical thinking and of applying fundamental prin- 
ciples to special cases, as well as a grasp of what is the 
tendency of modern science—the 
phenomena to mechanical processes amenable to mathe- 
matical treatment. : 

Whether such a training, regarded purely as educa- 
tion, is superior or inferior to a classical education, is an 
issue too large to raise here. At any rate, ib is the only 
education compatible with what the an system con- 
siders an adequate professional training, which the tech- 
nical high schools are exclusively concerned in providing. 

I may perhaps explain here that the German ‘‘ Hoch- 
schule” means an institution working on the same 

rinciples of ‘‘academic liberty” as a university, whose 

earers are admitted at the age of 17 to 20 years, after a 
strictly defined secondary training extending over 7 or 8 
years, and terminating with an examination embraci 
the whole of the matter taught during that time. And, 
just as the high schools are designed for a specific purpose, 
the secondary schools are arranged with a view to one 
main object, viz., that of preparing the pupils for their 
subsequent “high-school” career. This is the real 
strength of the system, and it is the feature of it which 
is hardly ever insisted on sufficiently in the discussions 
which have become so familiar a feature in English 
journals, : : 

When the necessity for technical schools arose, it was 
very soon discovered that the old “‘gymnasium” or 
grammar school did not provide a satisfactory preliminary 
training. The difficulty was met, not by tinkering mea- 
sures, Such as the addition of a neglected ‘‘ modern” side, 
a workshop or laboratory here or there, but by the creation 
of a second type of secondary school, the ‘* Realschule.” 
The training in this is chiefly scientific, mathematics, 

hysics, and projection preponderating in the curriculum ; 
But to provide the necessary measure of linguistic or 
literary training, French and English are taught, instead 
of the classical languages. The final certificate from a 
‘* Realschule” at once admits the holder to the technical 
high schools, just as that of the ‘‘ gymnasium ” or grammar 
school entitles him to be enrolled at a university. 

In this connection I may point out what I think is a 
somewhat erroneous statement in the article on “‘ German 
Chemical Industries :” ‘‘ Later on, it was clearly per- 
ceived that the scientific foundation laid during the 
scientific courses at the technical high schools formed the 
soundest basis for the practical experience to be gained 
during professional life.” This isstated as the cause why 
the training in chemistry should be transferred more and 
more from the universities to the ‘‘ technical high schools.” 
But the reason is a simpler one—viz., that the secondary 
a pee by the students of technical schools 
has already prepared them far better for scientific studies 
than the students of universities are prepared. This 
point is worth insisting on, because the adaptation of the 
secondary training to the subsequent professional teach- 
ing ap to me, as already pointed out, the chief 
strength of the German system. = 

This condition has become possible in Germany because 
the overwhelming majority of the secondary schools are 
Government schools, or municipal schools working under 
Government supervision and regulations. This has fur- 
ther made possible a uniform standard curriculum, so 
that a student leaving a secondary school at one end of 
the empire may enter himself at any high school at the 
opposite end, without further examination, and with the 
certainty of being fully prepared for his course of lectures. 

In England, secondary education is almost entirely in 
private hands, and there is very little prospect of bring- 
ing about a condition of things resembling—even remotely 
—that prevailing in Germany, and, I may add, Austria 
and Switzerland. These schools being beyond the et m4 
and control of public bodies, it is only natural that the 
latter should have spent what money they did devote bo 
educational purposes in the way criticised in your second 
leader on ‘‘ Technical Education,” ‘‘ and that we have con- 
sequently seen the institution of a system in which nearly 
1} millions sterling are annually applied to the main- 
tenance of a vast array of second grade polytechnics and 
science classes.” 

I am afraid that I cannot share even the moderately 
cheerful anticipation expressed in the same article that 
‘*the smattering of elementary science, which is now 
being distributed broadcast,” will have much effect on 
the public mind. It seems at least likely as that, in the 
absence of ‘‘any direct benefit to the industries of the 
country,” these ill-directed efforts may gradually be 
pa moe without leading to any reform of the whole of 
the present system of secondary education. I cannot 
emphasise the necessity of improvement in this direction 
better than by finally summarising what I believe to 
be the fundamental ideas of the present system in 
Germany. 

1. The universities and the technical high schools are 
designed to give an advanced professional training, the 
subjects and methods being chosen primarily with a view 
to this object ; and ‘secondarily, as far as possible, with an 








educational pu i : 
2. The secondary schools are designed to give the best 





uction of all physical | lead 





possible preparatory training fur the subsequent high 
school career, and the best general education compatible 
with this object. 

It is generally admitted that the fruits of this system 
have benefited German — It is increasingly 
recognised—and has only quite lately been restated yf 
Mr. Swan in his address to the Society of Chemical 
pra that a Alera a ny" eel 
8 ” is necessary to those intending to have c 
of industrial enterprises. I am per | that this object 
cannot be attained by anything short of the adoption of 
the two principles laid do and by a reform of the 
educational system based on that acceptance. 

I am not prepared to maintain that even the German 
system is the best which could be devised. But a discus- 
sion of its defects and of possible improvements would 
into questions even more debateable than those 
already raised, and would constitute an encroachment on 
your valuable space even less justifiable than that for 


which I must already apologise, 
I am, Sir, your obedient servant, 
London, August 20, 1901. E. H. 





GUNS AND PROJECTILES. 
To THe Eprror or ENGINEERING. 
_ Sir,—Lieutenant A. T. Dawson’s statements concern- 
ing projectiles, published in your issue of the 16th inst., 
~ Ce ae F 
ith regard to cai armour-piercers, opinions are 
about equally divided | ty and — the pn, 2 @ cap in 
warfare ; this is a question of range, and may be left 
aside for further experimental proving. 

But emphasis should be laid on one, at least, of 
Lieutenant Dawson’s statements—namely, ‘that no 
money should be spared to secure the very best armour- 
piercing shell obtainable. Really regular and reliable 
results are only to be insured by the best fo steel, and © 
not from shells made from castings unfo ag 

Lieutenant Dawson is quite right in entertaining this 
view, for cast-steel projectiles, whatever be their class, 
will always remain second-quality projectiles. 

Whatever be the cost of a B ae ranges the total cost of 
a round is a high one, including, as it does, general 
expenses, wear and tear on the gun itself, the cartridge 
case {xeon one is used), powder primer, fuse, 
&c. The limited number of rounds which a large calibre 
gun can fire at the high velocities now ruling increases in 
a a proportion the actual cost of a round. 

Take a cast-steel shell and a forged-steel one, both in 
their rough state: the cost of quenching in water or in 
oil, of annealing, turning, fitting the rifling band, and 
the cost of explosive charge are exactly the same in 
either case, and the difference in the first cost of the 
projectiles (whether for rough casting and fettling, or for 
rough forging), has but little influence on the total cost 
of around. The question whether a cast-steel projectile 
is cheaper than a forged-steel one can also be Sapeted. 
The forging of — is a comparatively easy work, 
and forging will give less wasters than casting ; the same 
applies to the quenching of forged projectiles. All con- 
sidered, therefore, a forged projectile may be cheaper 
than a cast one. Abt all events, the difference in price 
between the two is not a very t one; and the forged 
projectile, being a better projectile in the opinion of 
artillerists, should be u in preference to the less 
suitable cast one, the total cost of a round not being 
increased to any extent by an eventual increase in the 
cost of first production, 

Besides this, as most projectiles are transported by sea 
or overland previous to being required, the transporting 
of a larger amount of latent energy, in better projectiles, 
constitutes another saving. 

Yours truly, 


London, August 16, 1901. L. 





THE DURR BOILER. 
To THe Eprror or ENGINEERING. 

Srr,—In Inernzerine of July 19 I find a paper from 
Mr. v. Buchholtz about ‘The Development of the Diitr 
Boiler in the German Navy.” 

Though Mr. v. Buchholtz admits himself, on page 81, 
that the boilers built by Mr. Schichau, of Elbing, for the 
ironclad Bayern differ in several characteristic features 
from ths Diirr boilers, and are known not under that 
name, but as Schichau one-chamber boilers with Field 
tubes, still the drawing of these boilers is published 
on page 83 under the heading of “Diirr Boilers.” 
In a paper of so world-wide circulation as yours, 
this may i rise to some false meaning; and so I 
may be allowed to state that the Bayern boilers have 

y nothing at all to do with Diirr, and may with much 
more right be called Walther boilers. In fact, they are 
— by Mr. Schichau from this old and well-known 
system. 

So the best Diirr boilers ever built for shipboard are 
not Diirr boilers at all. In spite of the relative good 
working results of these boilers, we do not lay much 
weight upon this particular boiler construction. 

e do not consider it very useful for ships, and fay too 
complicated for constant and rough use, so anybody may 
use our construction if it pleases him. 

am, Sir, yours most iol. 


. ZIESE. 
St. Petersburg, August 9, 1901. 





PATENTS IN THE AUSTRALIAN 
COMMON WEALTH. 
To THe Eprror or ENGINEERING. 
Sir,—The following information received by this mail 
from my Australian colleagues will interest your readers : 
‘“We have now the positive assurance from the 
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minister who has charge of this matter that there is no 
possibility of the Patents and Trade Marks Bill being 
introduced this session. The next Parliamentary session 
will probably not commence till May, 1902, and if the 
Bill passes both Houses during that session, it can hardly 
come into force till 1903; but, looking at the number of 
important measures already announced to be viously 
dealt with, we are of opinion that there is but little pro- 
bability of its being passed until the session of 1903, and 
consequently that it will not come into force wntil 1904.” 

Meanwhile it will be necessary for inventors and trade 
mark owners who desire protection throughout Austral- 
asia to make, as heretofore, separate applications in the 
colonies of New South Wales, Queensland, South Aus- 
tralia, Tasmania, Victoria, and Western Australia (now 
forming the States of the Australian Commonwealth), as 
well as in New Zzaland, which is outside the Federation. 

Yours faithfully, 
REGINALD W. BARKER. 
British and Foreign Patent and Trade Mark Office, 
5, Ludgate-hill,; London, August 20, 1901. 


TAL-Y-CAFN BRIDGE, NORTH WALES. 
To THE Eprror or ENGINEERING. 

Sir, —Adverting to the description of this bridge ap- 
pearing in your issues of the 12th ult. and 2ad inst. re- 
spectively, I would be glad to know why the engineers of 
this bridge adopted the cantilever principle of construc- 
tion for spans of such limited dimensions. I have always 
understood it to be a primary axion that cantilever 
trusses are only economically applicable to spans of very 
much larger dimensions than obtain in this case. Probably 
this type of construction will account for what appears 
to me to be an excessive cost of the structure. 

Yours faithfully, 
D. Evans. 





Glais, Clydach, R.S.O., Glamorganshire, 
August 20, 1901. 





BOILER EXPLOSION AT WELLINGTON. 

A FORMAL investigation under the Boiler Explosions 
Act has been conducted by the Board of Trade, respect- 
ing the cause and circumstances of a boiler explosion 
which occurred on April 16, at Ercall View Colliery, 
Lawley Bank, near Wellington, owned by Mr. Thomas 
Jones. By the explosion one person was killed and 
another seriously injured. The Commissioners were Mr. 
Howard Smith and Mr, F. J. Pilcher. Mr. Gough con- 
ducted the proceedings for the Board of Trade, and Mr. 
Carrans, solicitor, Wellington, appeared for Mr. Jones. 
The parties to the inquiry, according to the indictment, 
were Mr. Jones, Messrs. James Shepherd and James 
Chirm, the owners of the boiler, and Mr. John Candlin, 
a boilersmith employed by the Coalbrookdale Company, 
and who had inspected the boiler periodically. 

Mr. Gough, in opening the inquiry, stated that the 
Ercall View —- comprised three pits, of which Mr. 
Thomas Jones was the proprietor, and the pit at which 
the explosion occurred was known as No. 3. That pit 
had been worked simply by hand up to August, 1900, 
when it was de.ided to sink deeper, and Mr. Jones entered 
into an arrangement with Messrs. Shepherd and Chirm 
to sink the pit and work the coal when it was ready, for 
which purpose they were to supply their own boiler and 
engine. There were only about ten or a dozen men and 
boys employed at the pit. The boiler, which was of the 
vertical class, came into Messrs. Shepherd and Chirm’s 
possession in 1895. At that time Mr. John Candlin, 
a boilersmith employed by the brookdale Iron 
Company, examined the boiler when first purchased, 
and new steam gauges were obtained for it. The 


safety valve was loaded to blow off at 50 lb, and 
the boiler was then worked for about three years at 
the Coalbrookdale Company’s colliery at Dawley. 


During that time it was periodically examined by Mr. 
Candlin, After the boiler had worked three years it was 
taken to Charleshay, Dawley, - | Messrs. Shepherd and 
Chirm, and was again examined by Mr. Candlin, who 
furnished written reports on the results of his examina- 
tions. In August, 1900, the boiler was taken to Ercall 
View Colliery, for the purpose of being fixed and worked 
there in connection with the new sinking at No. 3 pit. 
On November 17 Mr. Candlin made an inspection, and 
reported as follows: ‘‘ Internally the funnel leading from 
the top of the firebox to the crown of the shell is very 
much wasted by corrosion and will shortly require repair- 
ing. . . . I strongly recommend that the boiler be ex- 

again by a competent man within a period of 
three months, as the funnel needs careful watching.” 
The next examination of the boiler took on March 6 
last, and the report was as follows: ‘The boiler is in 


much the same condition as stated in my last report of 
November 17, with the exception of the funnel. ere I 
found corrosion still extending. It will require careful 


watching, and I recommend that the boiler be examined 
by & competent person within a period of three months.” 
he boiler was continued in work for about six days per 
and on the morning of. Tuesday, April 16, it was 
working as usual. At about one o'clock the engine was 
at rest, and the steam pressure was about 40 1b., when 
the boiler exploded, giving way in the uptake. The 


e-driver was severely scalded, and a youth named | be 


engin 

Archer, employed at the ~ and who was in the engine- 
house at the time, was also severely scalded, and died soon 
after. The boiler was examined after the explosion by Mr. 
Major on behalf of the Board of Trade, and he found 
that the uptake was fractured around its circumference, 
about 9 in. below the shell crown, and through the open- 
ing thus formed, and which was about 54 in. square in 
size, the steam and water had escaped. The damage 
done to property was inconsiderable, but the injury to 


Mr. Thomas Jones in his evidence stated that he 
nme Messrs. Shepherd and Chirm to sink the shaft 
and work the coal af: They were to find their 
own boiler and engine, and he was to pay them wages 
and also pay the engine-driver. He did not appoint a 
colliery engineer. He had had no practical experience 
with boilers, and took no part in the management of the 
one in question because it was not his property, and he 
thought he had no business to interfere with it. He had 
full confidence in those who looked after it.. He insured 
his own boiler at one of the other pits, and it was periodi- 
cally examined by the insurance company’s inspector. 
He had done his best to comply with the Government 
inspector’s regulations, and had not received any com- 
plaints on that score. He gave nothing for the use of 
the engine and boiler, although he found the fuel and 


1id the engineman and the other two men their wages. |° 


e knew that Mr. Candlin had been called in to examine 

the boiler, and that he had also examined it for the 

brookdale Company. If the boiler had been insured 

4 would ped have been inspected at a less cost than 
they pai 

Mr. Howard Smith remarked that he was rather sur- 
pone to find that people in the position of Messrs. 

hepherd and Chirm, who were in receipt of 6s. and 5s. 

r day respectively, were in the habit of having the 

iler examined at all, and this was quite in their favour. 

Mr. Carrans pointed out that Mr. Candlin knew the 
history of the boiler, and Messrs. Shepherd and Chirm 
thought he was the best man to examine it. 

Mr. Jones, continuing his evidence, said that Mr. 
Candlin had arse he been regarded as a competent man, 
and he was satisfied on his reports that the boiler could 
be worked for another three months. 

Mr. Candlin, being invited by the Commissioners to ask 
any questions of Mr. Jones that he might think fit, omy 
said that whatever construction had been put upon his 
reports, he certainly did not intend that the boiler should 
be worked for three months. 

Mr. James Chirm said that he joined with Mr. Shepherd 
in purchasing the boiler for 20/. from a Mr. Walton, of Iron 
Bridge, after Mr. Candlin had recommended it to them. 
He said it was a good one, and would work at 45 Ib. 
pressure. They used to pay the Coalbrookdale Company 
5s. 3d. per month for examining the boiler. Last 
November they thought the boiler wanted cleaning, and 
decided that it should be examined at the same time. 
They went to Mr. Candlin direct, and not to the Coal- 
brookdale Company, and witness thought on the report 
that he sent in that the boiler could work for three 
months at the usual pressure, although the corrosion was 
extending. Nothing was said about the time the repairs 
should be made, and he expected that at the end of the 
three months the boiler would be condemned or stopped 
from working. 

By Mr. Carrans: He knew that Mr. Candlin frequently 
examined boilers, and he had told witness that he ex- 
amined as many as 70 per month. They asked him what 
his fee and paid him 10s. for the first certificate and 
7s. 6d. for the second one. 

By Mr. Candlin: The boiler had not been examined by 
any one else, and he (Mr. Candlin) had not told witness 
that he objected to recommend the boiler or asked that 
another examiner should be called in. 

Mr. Candlin remarked that he had examined the boiler 
several times—nine he thought in all—and the sums paid 
which had been mentioned wera for past services, since 
August, 1898. 

Mr. Howard Smith said the only point they had to 
consider was whether Mr. Candlin was justified in making 
the two reports, and whether he allowed the boiler to be 
used for three months after thus reporting, and, further, 
whether Messrs. Shepherd and Chirm were justified in 
employing him to make the examinations. 

Mr. on called by Mr. Gough, substantiated the 
evidence of the previous witness, and said he relied on 
Mr. Candlin’s report as to the safety of the boiler. If he 
had not done so, he would not have risked his own life 
and the lives of others. 

Mr. John Candlin said he had worked for the Coal- 
brookdale Company since he was a boy. e was a 
boiler smith, and did not consider himself a boiler in- 

tor. He used to basent out to see if boilers needed 
cleaning, and to inspect them after they were cleaned. 
There were a number of men who did the same work. If 
he saw anything wrong, he reported it to the foreman. 
He had been employed by the company for 45 years. The 
boilers owned by the Coalbrookdale Company were in- 
spected by an insurance reg and he repaired them 
after the inspector had reported. He followed the instruc- 
tions of the foreman over him. When he examined the 
boiler in question in 1895 he did not see anything the 
matter with it, and ——— it would suit the purpose for 
which it was required. The uptake then =e to be 
in good condition, and the man from whom Messrs. 
Shepherd and Chirm purchased it said he would not mind 
putting 100 lb. of steam into the boiler and sitting on the 
top or on the safety valve, and he was an experienced 
man. Last November witness examined the boiler, when 
he sounded the plates of the firebox as far as he could 
reach. The uptake was wasted by corrosion, but he did 
not pub a straight-edge to it. He advised that the boiler 

re} 


Mr. Gough inquired whether witness thought it proper 
that a boiler should be worked at a pressure of 50 Ib. with 
— only 3 in. thick. i 

itness replied that he did not think it was dangerous. 
He really did not want to examine the boiler, because it 
took him from his work at Coalbrookdale, and he advised 
Messrs. Shepherd and Chirm to get another man to do it. 
In March last he examined the firebox crown through the 
manhole, by sounding with ahammer. He also examined 





persons was serious. 


the uptake, and found that the corrosion had increased 





in depth. The plate then would be under } in. remaining 
thickness. The corrosion had apparently not extended 
very far in depth, so he did not think there would be 
danger for a short time. He had had little or no expe- 
rience with vertical boilers. He advised that the boiler 
be repaired. 
Mr. Howard Smith: You did not do so according tc 
your reports. 
_ Witness, in reply, said that in the course of conversa- 
tion with Messrs. Shepherd and Chirm he advised them 
to have the boiler sent away for repairs. But he did not 
apprehend any immediate danger. 
Mr. Howard Smith : You are a boiler inspector of some 
experience ; how came you to say that this boiler was 
safe when the uptake was wasted to 4 in.? Uptakes, as 
a rule, are 3 in. thick. - 

Witness, in reply, said he could not ay. The area of 
the uptake he thought wassmal!. - 

Mr. Howard Smith: Were you competent or incom- 
a mag make an inspection and give advice about the 

iler ? 


Witness said he thought at the time that he was com- 
petent, but he now thought that he must have been 
incompetent. The question of competency had not 
occurred to him when giving the advice. 

After the engineman had given evidence, Mr. Robert 
Major, Engineer-Surveyor to the Board of Trade, said he 
examined the boiler three days after the explosion. The 
uptake was reduced by corrosion, which extended 12 in. 
above the water line. There was no collapse, only the 
fracture and opening of the uptake at the part named, 
and the boiler in other respects was in good condition. 
The case was unique, and he had never met with a 
similar one before. The safety valve was in good order. 
The defect which caused the explosion was very easy of 
discovery. 

This closed the taking of evidence, after which Mr. 
Gough addressed the Court, and submitted a number of 
questions on which the Board of Trade desired judgment. 

Mr. Carrans, on behalf of Mr. Jones, maintained that 
his client took no responsibility whatever for the boiler 
when, as the owner of the colliery, he engaged Messrs. 
Shepherd and Chirm to sink the new shaft and provide 
their own steam power. They were to bring a properly 
a plant, over which they would have entire 
control. 

The Court then adjourned to the following day, the 
Commissioners in the meantime visiting the works and 
examining the exploded boiler. i 

On resuming, Mr. Howard Smith gave judgment. 
After dealing with the various circumstances of the 
explosion and the evidence given, the Commissioners 
found, he said, that the explosion was caused by the 
uptake being reduced to such an extent that it was no 
longer able to withstand the pressure to which it was 
subjected. They found that Meesrs. Shepherd and 
Chirm took every means to comply with the Coal Mines 
Regulation Act, so far as they came under that Act, and 
that Mr. Thomas Jones took reasonable care to insure 
that the boiler used at his colliery was being worked 
under safe conditions. The working pressure of the 
boiler was determined by Mr. John Candlin, who had not 
the knowledge or the experience to enable him to make a 
proper examination, as he had admitted to the Court on 
the previous day. The boiler was utterly unfit for work 
atany pressure. It was rather a matter of surprise to 
find two working men, as in this case, doing what they 
could to take care of the boiler. The experience of the 
Commissioners in the various explosions they had had to 
investigate would have led them, if they were not acting 
judicially, to assume that the contrary was the case. 
The explosion now before the Court was caused by the 
neglect of John Candlin, who should not have held him- 
self out as competent to examine the boiler, because they 
(the Commissioners) did not think he was competent. 
However, they thought that, although he was not com- 

tent to examine the boiler, he had quite sufficient know- 

edge and experience to detect the defect in the uptake, 
which would indeed be visible to anybody, and which, 
in fact, he did detect. They could not help thinking 
that even Candlin, with his knowledge, must have known 
it was dangerous to work the hoiler under such condi- 
tions. It wasa serious neglect of duty on his b to 
have certified that the boiler could be worked safely 
for three months, and his neglect undoubtedly caused the 
explosion. : 

On this finding of the Court, Mr. Gough applied that 
Mr. Candlin should be ordered to contribute towards 
the costs of the investigation. The total costs would be 
about 1000. : , : 

In reply to Mr. Howard Smith, Mr. Candlin submitted 
that he was a poor man and could not afford to pay. 

Mr. Howard Smith said they wished to let other men, 
in a similar wor to Candlin, know that they must be 
careful; and if they took upon themselves duties, they 
must be competent to discharge those duties. Mr. 
Candlin would have to pay to the Board of Trade the sum 
of 27. towards the expenses of the inquiry. ‘ 

The Commissioners thanked Mr. Currans for the assist- 
ance he had rendered during the inquiry, and for the 
way in which he had presented the case for his client, 
Mr. Jones, and also for Messrs. Shepherd and Chirm. 
The proceedings then terminated. 





Roiine Stock FOR THE PENNSYLVANIA.—The Penn- 
sylvania Rai Company has placed orders for 2000 box 
cars, of 50 tons capacity each, the largest box cars now 1n 
use being 40 tons. The order was divided. The Pressed 
Steel Car Company secured a contract to build 1250 cars, 
and the American Car and Foundry Company 750 cars. 
They are to have steel underframes and wooden sides, 
and will have as great carrying capacity as the all-steel 





mineral cars now in service on many American rail! 
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SPENCE'S ELECTRIC MOTORS FOR HOE FOUR-ROLL PRINTING MACHINE. 


CONSTRUCTED BY THE BRITISH ELECTRIC PLANT COMPANY, LIMITED, ALLOA, N.B. 


Fuq.3. 





| 
Qg.0/0 @ 
> vo 


‘2 2 














































































































(sie a) 


Tux four-roll printing machine which we illustrate 
this week on page 256, is one of the newest produc- 
tions of Messrs. R. Hoe and Co., of London and 
New York, and was on the inaugural day of the 
Glasgow Exhibition started for the first time on 
publication by her Grace the Duchess of Fife. It 
was built to the order of the proprietors of the 
Glasgow Herald, to print and fold their journals ; this 
it does at the following great eds: 4, 6, or 8- 
page papers at 48,000 per hour ; 10, 12, 14, or 16-page 
papers at 24,000 per hour; 20, 24, 28, or 32-page 
papers at 12,000 per hour; these products being de- 
livered with pages all inset and pasted, folded to half- 
page size, and counted into bundles of any pre-arranged 
numbers. 

As is indicated by its name, this machine prints 
from four rolls of paper at one time, and is, in fact, 
a@ combination of four complete mechanisms, so 
arranged that any one or more of them can be 
worked whilst the other portions remain idle. A 
point that will appeal to printers more especially than 
any other in this connection is that one-half of the 
machine may be entirely independent of its fellow—i.e., 
that whilst the whole machine can be run in unison, it 
is also possible to run one-half on the edition, whilst 
the other half is being plated or otherwise dealt with, 
with perfect safety to both menand machine. Upon the 
second half being ready, it is only necessary to strike 
on, and printing is commenced on that half without 
in the least interfering with the steady running of the 
first-started press. This, as our readers will recognise, 
is a feature of great importance in the getting off of 
mails or in the early issuing of editions. 

An idea of the general arrangement of the machine 
can be | from the illustration on page 256. At _ 
each end we have two printing mechanisms placed one 
above the other, each being supplied with paper from 
its own paper-roll, which may be seen mounted in 
bearings at the extremities of the machine. Between 
the two pairs of printing mechanisms are two folding 
machines, the upper or lower of which can be coupled 
to either printing portion, or the whole can be run in 
unison. Each printing portion is comprised mainly of 
two pairs of type and impression cylinders, and suit- 
able appliances for supplying the ink to the type-face ; 
each type cylinder has provision for securing upon its 
periphery four stereo plates or more, each having cast 
upon its face the matter of one page to be printed ; 
the impression cylinders, of the same diameter and 
length as the type, are clothed first with rubber and 
over it with cloth blanketing ; this gives a somewhat soft 
and elastic body for the type to press against, and 
makes it possible to print off large editions before the 
by dyes of the plates are damaged. 

he inking appliances comprise an ink reservoir in 
which an iron roller intermittently revolves, two con- 
tinuously revolving iron cylinders, and a series of soft 
composition rollers, some of which rotate only, whilst 





others rotate and move erdwise across the distributing 
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cylinders ; the ink is taken from the fountain or 
reservoir roller by one of the compo rollers which 
places the supply upon one of the distributing cylin- 
ders; here it is divided and distributed by the rolling 
and vibrating of the rollers upon it, and passed on to 
the other distributing cylinder, which, having still 
further fined it down, passes it by means of other 
compo rollers on to the type faces. 

Let us suppose that an 8-page paper is to be 
printed, that the cylinders throughout the press are 
covered with plates, the inking rollers are in place, 
and all is ready; From each of the four paper rolls, 
each of which is in width equal to two pages of the 
paper, the leading end is taken and passed over a 
cleverly - devised spring-tension arrangement, and 
between their respective first pairs of type and im- 
pression cylinders. Leaving these, the paper next 
passes between another pair of type and impression 
cylinders, so arranged that the paper is here printed 
upon the other side. 

We have now passing from the printing cylinders 
four continuous webs of printed paper, each two 
pages in width; the two webs from the left-hand 
rolis pass to the upper folder, whilst the two from 
the right-hand pass to the lower. As the operations 
performed in each case are the same, it is only 
necessary to follow one pair of webs. Let us take 
the webs from the left hand. Leaving the printing 
cylinders, they pass over a series of rollers (in 
the course of which a thin line of paste is laid 
along the centre line of the under side of the upper 
one) to the top of a triangular longitudinal folding 
plate with apex down, called a ‘‘ former.” The two 
webs meet above this folding triangle, become united 
by reason of the paste above mentioned, and are then 
drawn downwards over the ‘‘ former,” thus receiving 
their first or page fold as the webs pass around the 
nose of the triangle and between the drawing rollers at 
its apex. Our double web, now folded, passes on to 
complete the form in which it is to be published ; this 
is brought about by the drawing rollers propelling it 
between a rf of folding and cutting cylinders. The 
leading end is seized by a set of needles which are 
intermittently protruded from the folding cylinder, 
and these carry it around the cylinder periphery until 
the centre line of one page length is immediately above 
a pair of folding rollers which are in close proximity, 
when a rotating blade with which the cylinder is also 
furnished, tucks the paper between the rollers ; at the 
same instant the sods points are withdrawn, and 
the knife in the cutting cylinder cuts off one page 
length. Now complete and folded to half-page 
size, our 8-page paper passes through a pair of rollers 
into a rotating §-shaped fly, which deposits each one 
singly on to slowly-travelling delivery bands; a device 


being mechanically projected at the proper intervals, | po 


dissociates one from its fellows, and thus marks the 
quires or bundles of the number required. 

In running the machine on 8-page papers, as above 
described, we have deposited upon each of the two 
deliveries 400 complete papers per minute, or at the 
rate of 48,000 per hour. 

To produce 4 or 6 page papers the operation would 
be the same, except that at each end of the machine 
we should only require for a 4-page paper one roll 
of paper of two pages width, and for a 6-page paper one 
roll of two pages width and one roll of one page width. 
For a 10, 12, 14, or nC-page paper we should only use 
one folder ; in the case of a 10-page paper we should 
have at one end two paper rolls of two pages width, 
and at the other one roll of one page width. For 12-page 
papers we should have three rolls of two pages width. 
For 14-page paper we should have three rolls of two 
pages width and one roll of one page width. For 16- 
page paper we should have four rolls of two pages 
width. 

Any product above 16 pages requires an additional 
operation, that of collecting. One cutting cylinder is 
also a collecting cylinder, and is furnished with a set 
of needle points similar to those in the folding cylin- 
der. Upon the leading end of the united and folded 
webs approaching the folding, collecting, and cutting 
cylinders, the pins of the foldin ation remain in- 
operative, whilst those of the collecting cylinder seize 
the sheet and draw it around itself. The periphery of 
this cylinder is of just one page length, so that having 
made one revolution with its impaled sheet, it meets 
the web again, when the knife cuts off the sheet length. 

The folding cylinder needles now seize both the 
newly-made leading end and that upon the collecting 
cylinder, the pins of which now withdraw, leaving the 
double product to be dealt with as before described in 
the case of an 8-page paper. 

This collecting arrangement, of course, can be used 
for producing products such as 8, 12, or 16-page 
papers; for instance, if for any reason it becomes neces- 
sary to stop down one or two of the presses, and it be 
desired to issue a 16-page paper, it could be done by 
running two rolls of paper, each of two pages width, 
as for an 8-page paper, and collecting two eights as 
above. We may say that in no other machine that we 
know of has every probable contingency been dealt 
with, and such provision made to enable the printer, 





no matter what arises, to get his edition off without 
delay. So, too, for comfort of working, the minder 
has everything under his eye and hand. From his 
position in front of the machine, should he see the 
webs not registering edge to edge, he can adjust the 
delinquent by turning a handwheel at the paper roll ; 
should the head lines of the pages not be registering, 
there are hand wheels placed conveniently, by the turn- 
ing of which the course travelled by either of the webs 
can be lengthened or shortened, thus settling this 
trouble, whilst the before-mentioned spring-tension 
device is of the greatest value in getting the flimsiest 
of paper through the press without breaks and conse- 

uent trouble. All the printing machines in the 

‘lasgow Herald office, eight in number, have been 
supplied by Messrs. R. Hoe and Co., the proprietors 
having shown great enterprise in recent years in the 
equipment of plant for rapid production of large, in- 
fluential papers. Two of the eight machines have each 
the same printing capacity as the one illustrated, which 
will be transferred to the office when the Exhibition 
is over. 

Weare assured by the makers that this is not an 
Exhibition machine as some people may think. It is 
a fair sample of the work turned out by them daily, 
and this statement is certainly corroborated by the 
fact that they have by their ingenuity and fine work- 
manship maintained their eminent place amongst 
printers’ engineers for upwards of a century. 

The machine is fitted with a very complete electric 
motor-driving equipment on the ‘‘ Reducer” system 
(Spence’s patent) of the British Electric Plant Com- 
pany, Limited, of Alloa. The apparatus comprises a 
motor of 50 brake horse-power, compound-wound, for 
a pressure of 500 volts, and running at 400 revolutions 
per minute at full speed. The motor is direct con- 
nected to the first motion shaft of the press by means 
of a flexible steel spring coupling. This coupling per- 
mits of limited relative motion both in the axial and 
radial directions, and, in addition, it is not essential to 
satisfactory working that the coupled shafts should be 
exactly at the same level ; hence it is perfectly practic- 
able to have entirely independent foundations, and to 
dispense with the heavy brackets or saddles which 
have sometimes been used under like conditions for con- 
necting the motor base to the machine frame. While 
the full speed of the motor is, as already indicated, 
about 400 revolutions per minute, a speed not exceed- 
ing one twenty-fifth of this, or 16 revolutions per 
minute, is demanded for preparation of the printing 
rolls and for leading in the paper. This requirement 
of a dead slow speed, which must on occasion be con- 
stantly maintained without variation, precludes the 
possibility of resistance regulation, which in any 
case would be exceedingly objectionable from the 
int of view of the supply authority, because it 
would demand from the mains something like double 
the normal full load running current every time 
the motor was started; and this method would be 
no less objectionable from the point of view of the 
printer, owing to the inefficiency of the power used 
under such conditions. These two difficulties are com- 
pletely surmounted in this case by the use of a motor- 
generator transformer, the ‘‘ reducer,” whose function 
is to reduce the pressure of supply from 500 volts in 
this case to a lower pressure corresponding to that of 
the slow speed, allowance, of course, being made for 
the dead resistances in the armature circuit. As will 
be readily understood, the 500-volt current could be 
wholly transformed, and a lower a generated 
on a circuit entirely independent of the former, but a 
better method exists in the partial transformation or 
reduction of the pressure by connection of the two 
armature windings of the transformer in series, and 
tapping off for the reduced pressure at the inter- 
mediate connection. By this means the efficiency of 
transformation is materially increased, and the capa- 
city of the transformer for a given duty is reduced. 

In the present instance, the transformer has a 
capacity of about 13 horse-power at the motor 
end; and making full allowance for all losses, this 
furnishes sufficient current to drive the motor 
with a turning effort at on equivalent to 
100 horse-power at the normal full speed of the 
motor. The impulse or ‘‘rush ” demand on the supply 
mains when starting the press can thus be kept down 
to that required to start the transformer light, and 
subsequently run it at 13 horse-power, conditions 
which are such as do not interfere with the regularity 
of the supply pressure. 

So far as described, this method is not new, having 
already been worked some years ago in Glasgow ; but as 
then applied the system was not found entirely satis- 
factory, owing to the need for considerable vigilance on 
the part of the attendant at the time of switching off 
the reduced pressure, which was a manual operation 
depending on the indication of an ammeter. In the 
present case, however, purely automatic means of the 
greatest ne are provided for this purpose 
in the controller, which is of special design, and pro- 
vides by the continuous motion of a handwheel all 
the necessary operations for starting, regulating, and 


—one controls all the circuits of the transformer ; the 
second is a minimum cut-out inserted between the 
transformer and the motor; and the third is a 
universal switch opening all circuits on the negative 
pole. In addition to these three switches, there are 
three multiple-contact resistance switches—one for 
starting the transformer; the second for increasing the 
pressure of the transformer secondary by cutting out 
resistance from the field circuit; and the third, a 
starting, or, more properly, accelerating switch, fcr 
the press motor. The whole of these switches are 
operated in regular sequence by cross-heads working 
on a quick-pitch screw, which is rotated by a hand- 
wheel, and runs on a ball-thrust bearing, and the 
arrangement is such that, after once starting, all must 
be reset at the open position before the current can 
again be switched on. The minimum cut-out once 
closed, remains in that position until the function of 
the transformer has ceased—that is, until there is no 
current flowing from the transformer to the motor—at 
which moment it opens, and in so doing short-circuits 
the retaining magnet of the transformer switch, £0 that 
this also opens and stops the transformer. 

The press motor once under way, and running at 
the upper limit of the slow speeds, is subsequently 
accelerated by the resistance switch up to full speed. 
It will thus be seen that main resistances are only 
used in transitional stages of very short duration, not 
in any of the fast or slow running positions. 

The rim of the flexible coupling above referred to 
forms the drum of an electro-magnetic brake connected 
in series with the press motor. This brake, in con- 
junction with a series of pushes fixed in convenient 
positions on the machine frame, together with one of 
the controller main switches, provides a quick-stopping 
device, capable of being operated by any of the 
machine-men in charge, so that over-running and waste 
of paper are minimised. 








INDUSTRIAL NOTES. 

Tue general trend of the labour market is in the 
direction of improvement so far as employment is 
concerned, There has been a decreasing percentage of 
unemployed during the past three months, but the 
level of August of last year has not been reached. The 
returns on which the conclusions are based numbered 
2377: 1698 from employers, 568 from trade unions, 
and 111 from other sources. And reductions in 
wages, affecting large bodies of coalminers particu- 
larly, serve to emphasise the fact that trade is not 
so good as it was last year at the same date. 

In the 142 unions specifically reported upon, there 
were 539,422 members, of whom 18,164, or 3.4 per 
cent., were unemployed, as compared with 3.5 per 
cent, in the month previous, and 2.7 per cent. in the 
fewer unions reporting a year ago. 

In the coalmining industry, employment in the four 
weeks covered showed a marked decline in the average 
number of days worked per week as compared with 
a year ago; but, singularly enough, there was an 
increase in the number employed. At collieries em- 
ploying 471,814 persons, the pits worked on an average 
4.83 days per week, as compared with 5.52 days in 
the same month last year. Employment in ironstone 
mining continues g As compared with a year ago, 
there was a slight increase in the average number of 
days worked, but a decrease in the number employed. 
The average time worked at 122 mines and open works, 
at which 14,626 persons were employed, was 5.58 days 
per week ; a year ago, 5.52 days. 

In the pig-iron industry employment has continued 
to improve, but it is still much worse than a year ago. 
Returns relating to the works of 115 ironmasters show 
that 309 furnaces were in blast at the end of the 
month, as compared with 376 in the same month a year 
ago. In the manufacture of iron and steel employ- 
ment shows little change, either as compared with 
the month previous or with a year ago. At 203 works 
covered by the returns, 77,738 persons were employed ; 
the total volume of ete g hap taking into account 
the number employed and the number of shifts worked, 
shows a decrease of only 0.7 per cent. as compared 
with the previous month, and 0.5 per cent. as com- 
pared with a year ago. 

Employment in the tinplate trade shows improve- 
ment. It is still far from good, but it is not much 
worse than a year ago. At the end of the month 347 
mills were at work, including those engaged in the 
manufacture of black sheets, as compared with 344 in 
the previous month, and 358 a year ago. The total 
pumber employed at the mills in operation was about 
17,300 persons. 

In the engineering and metal group of trades em- 
ployment continues fairly good. The proportion of 
unemployed union members at the end of the month 
was 3.3 per cent., as compared with 3.5 per cent. in 
the previous month and 2.7 per cent. a year ago. 

Employment in the shipbuilding trades has improved 
slightly. The proportion of unemployed members of 
the several rade unions was 3 per cent., as compared 
with 3.2 per cent. in the previous month, and 1.8 per 
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both of the latter groups is at present in the direction 
of improvement. 

A slight improvement as regards employment has 
been manifest in the building trades group in most 
branches. In the unions reporting the proportion of 
unemployed members was 3 per cent., as compared 
with 3.3 per cent. inthe month previous and 1.8 per 
cent. in the same month a year ago. 

In the furnishing and wood-working trades employ- 
ment continues to decline. The proportion of unem- 
ployed union members was 3.1 per cent., as compared 
with 2.7 per cent. in the month previous and 2.6 per 
cent. in the same month a year ago. 

Employment in the printing and bookbinding trades 
has improved in most branches, but the lithographic 
printing trade is quiet. The proportion of unemployed 
union members was 4.0 per cent., as compared with 
4.9 per cent. in the previous month and 3.9 per cent. 
in the same month a year ago. In the paper trades it 
is scarcely as good. The proportion of unemployed 
union members was 2.8 per cent., as prBocestn. | with 
2.5 per cent. in the previous month and 3.5 per cent. 
@ year ago. 

Employment in the boot and shoe trades shows a 
decline, and is slack in most centres. It has also 
fallen off in the leather trades, The proportion of 
unemployed was 2.3 per cent., as compared with 2.2 
per cent. in the previous month and 1.5 per cent. a 
year ago. 

In the tailoring trades employment is quiet in the 
bespoke branches; it is fair, on the whole, in the 
ready-made branches. 

In the cotton industry employment is fairly good 
in the spinning branches; in the weaving branches it 
is slack. In mills and factories employing 79,400 
females, 81 per cent. in the spinning mills and 65 per 
cent. in oe factories were in full employment, 
as compared with 84 and 64 per cent. respectively in 
the previous month, and 66 and 59 per cent. in the 
same month of last year. 

In the woollen trades employment is fair in some 
centres, quiet in others, The worsted trades are slack. 
The hosiery trades show a further decline. 

Dock and riverside labour in London has been well 
employed. The average number employed was 
16,652 on the average, as compared with 16,202 in the 
previous month and 14,868 a year ago. 





There were 28 fresh disputes in the month, involv- 
ing 8148 workpeople—7951 directly and 197 indirectly. 
The corresponding number for the previous month 
was 39 disputes, involving 10,474 workpeople, nearly 
the same asa year ago in the same month. Of the 
total, nine were in mining and quarrying, seven in the 
building trades, and 12 in other industries. Altogether 
31 old and new disputes, involving 6086 workpeople, 
were arranged: in eight cases, involving 2837, the de- 
cision was in favour of the workpeople ; in 12, involv- 
ing 870 persons, in favour of employers ; 10, involving 
2179, were compromised. The other case was un- 
settled. 

Changes in the rates of wages affected 272,768 
workpeople. The net effect was a decrease in wages 
averaging ls. 1jd. per week per head. Of the total, 
2352 received advances averaging ls. 7jd. per head 
per week, and 270,416 sustained decreases avera7ing 
ls, 14d. per week. In the previous month the net 
decrease was equal to ls. 34d. per week in the weekly 
wages of 24,560 workpeople. In the same month a 
year ago there was an average advance of 2s, lid. 
per head to 393,471 workpeople. The chief sufferers 
by the decrease in the month were miners. 

The changes were peacefully arranged in the prin- 
cipal cases by conciliation affecting 137,394, by sliding 
scales affecting 126,740. Only in cases affecting 6757 
persons were there strikes and stoppages of work. 
The other changes were effected by direct negotiation 
a the parties affected, or by their represen- 

tives, 





The Amalgamated Engineers’ Journal for the current 
month deals, in its opening paragraphs, with the de- 
cision in the House of Lords on the Taff Vale case. 
.The conclusions are that the law must be altered to 
meet the circumstances of the case, or trade unions 
must alter their rules and procedure so as to conform 
to the new conditions. There has been little change 
in the state of trade; on the whole, employment has 
been well maintained, with even a slight improvement, 
especially, it would seem, on the Clyde. The total 
number of members at date of returns was 89,527; 
of these, 2069 were on donation benefit, 1852 on sick 
benefit, and 3885 on superannuation. The latter has 
now reached a stage when the stress upon the funds is 
exceptionally heavy. Nominations for the council and 
organisers have to be sent in for the new election. The 
levy for the Penrhyn quarrymen has been carried by a 
large majority—50/. per week are being sent. A dispute 
having arisen with the boilermakers in one district as 
to demarcation of work, the matter has been referred 
to the local delegates to adjust. Some information is 
Given of the struggle in America for a nine-hour day. 





The engineers, it is said, are steadily winning all along 
the line. 

The engineers’ special organiser in Scotland reports 
trade to be in a fairly prosperous condition, with only 
the usual temporary lull during the holidays. Night 
shifts have been started in some instances, which are 
expected to last for some time. Turners and ma- 
chinists have been in much request, and some difficulty 
has been found in getting suitable men for jobs outside 
of Glasgow. Extra allowance is made for working 
during the holiday season, but not, it appears, on a 
uniform scale. One large firm hitherto not paying 
extra has agreed to pay extra; terms to be arranged. 





The monthly report of the Associated Iron Moulders 
states that employment is well maintained in this 
branch of trade, though the usual holidays in Scotland 
do not favour any comparison with the previous month, 
as partial idle benefit is given, under certain condi- 
tions, by the rules. It would appear that trade is 
busiest in the marine branches of engineering, especi- 
ally on the Clyde. At the holiday season of the year 
it is usual to overhaul plant and machinery in most of 
the Scottish firms, so that some temporary suspensions 
of work takes place. The income for the month was 
1383/. 2s. 5d.; the expenditure was 1491/. 8s. 10d.; 
decrease, 108/. 6s. 3d. This is mostly accounted for 
by non-payment of contributions by those unemployed 
in the holiday season, an arrangement not made by 
English unions. The agreement by which the ‘‘iron- 
founders” and the ‘‘ ironmoulders” unions co-operate 
in cases of dispute has resulted in one or two exclu- 
sions of men who, accept work while those of the 
other union are out. 





In the Wolverhampton district there has been a 
healthier tone in the iron trades. A steady business 
is reported, and manufacturers hold good orders. 
There has been a firmness in selling values. Produc- 
tion has been regular, and consumers desire their 
specifications to be cleared promptly. Home business, 
done through merchants, has been more favourable, 
while general customers offer moderate lines. Shipping 
agents have, it is said, sent satisfactory indents, Bar 
iron manufacturers are well situated as to common 
sorts, and a steady business is reported in black and 
tinned sheets. Hoops have been in request, and rods 
on more rapid sale. Steel is in better inquiry ; the ad- 
vance in price in other districts has given a distinct 
fillip to the trade. In the engineering and allied trades 
employment generally is good. Even the cycle trade 
is good, and the motor trade fair. 





In the Birmingham district business in the iron 
trade is fair ; prices are well maintained. More orders 
have been given out, and of heavier weight, than for 
some time past. It looks as if an impetus has been 
given to trade. Inthe engineering and allied trades 
the reports vary somewhat, but on the whole it may 
be said that employment is at least fairly good. Some 
branches report good, others moderate. Electrical 
engineers are busy, as also are patternmakers, smiths, 
and strikers. The other iron, steel, and metal-using 
trades vary somewhat, but are described as good, 
moderate, fair, or quiet, none as slack or bad. The 
position is decidedly favourable. 





The position of the engineering trades throughout 
Lancashire shows little change, but what change there 
is appears to be for the better. There are still com- 
plaints of slackening off in some branches, as regards 
new work coming forward, and some branches of 
trade unions report a slight increase of unemployed, 
but the position as a whole is not unsatisfactory. 


Locomotive builders have had a considerable accession | T, 


of new orders; railway carriage builders are full of 
work ; boilermakers have more orders on their books 
than for some time past ; electrical engineers continue 
busy, as are those engaged in general constructive 
work. Stationary-engine builders are also fairly busy, 
especially those engaged upon high-speed engines for 
electrical purposes. Machine-tool makers are busiest 
in marine sections. There has been a slight improve- 
ment in the textile machine-making industry, but it 
is still depressed, in some centres especially. In the 
iron and steel trades some improvement is manifest. 





The strike of ironmoulders at Hull terminated last 
week, after extending over about four months. The 
dispute arose over the introduction of an American 
moulding machine, the men resisting the development 
of the mechanical appliances by which they live. The 
men have withdrawn their opposition ; the employers 
have agreed not to victimise those who went out on 
strike ; and mutually it is agreed that the shop in 
question shall be recognised by the society as a non- 
union shop. 





The steel strike in America is still causing a good 
deal of anxiety in the States. Reports differ widely as 
to the position, but in any case a vast army of men are 
rendered idle thereby. It is said that the men are 
showing distrust of their leaders. It is a return to 








the one man policy of past years—a dangerous polic 

at the best, No Po a pee be j= ace gain 

the power to order or close a strike at his discretion. 
The responsibility is too great. It is reported that 
the Trust is about to try the principle of profit- 
sharing, and that a large amount of capital is to be 
placed to the credit of employés who stand by the 
firm or Trust. 


The Scottish miners seem determined to resist the 
proposed reduction in wages. At great meetings held 
on Saturday last, both the Midlothian and Fife and- 
Kinross decided to adhere to that policy. The men 
declare that the state of trade and the price of coal do 
not warrant the proposed reduction. 

The various lodges of the Durham Miners’ Associa- 
tion have, it is reported, instructed their executive to 
make a demand for 20 per cent. advance in wages to 
hewers, and to all other workers in proportion, 





The strike of tramway men in Bristol has collapsed. 
The men are beaten. They give their own version 
of the cause or causes. The company’s directors have 
determined to give medals to the men who stood by 
them during the dispute. The victory has been costly 
to the company. 





A great strike in connection with the shipping 
trades, dock labour, &c., is reported to have taken 
place at San Francisco. It is said that twenty-nine 
grain-laden ships, chartered for European ports, having 
an aggregate of 100,000 tons, are tied up in harbour, 
being prevented from sailing by the strike. Fifteen 
other vessels, loaded with sugar, &c., are also detained 
by the same cause. 

A great strike of tramway men in Italy is announced. 
The demands of the drivers and conductors are for 
higher wages and a reduction of hours. In Naples 
alone some 2000 men struck work. At Rome, Milan, 
and other cities the men are out, the determination 
being, it seems, to make it a general strike. Loco- 
motion is almost suspended, and it is said that great 
inconvenience is felt owing to the heat. 

Further strikes are reported to have broken out in 
Spain. At Lijon, Asturias, some 2000 workpeople of 
various trades are out, and the employers threaten a 
lock-out at all factories and workshops. 

It is reported that the Cotton Goods Manufacturers’ 
Association at Fall River have decided to reduce the 
wages of the workpeople 15 per cent. The workpeople 
threaten to strike. 

The coal miners in France seem determined to 
embark in a general strike. The voting so far is in 
favour of that policy by a very large majority. The 
result is regarded with some anxiety. 


The big Manchester firm of Messrs. J. and T. Watts 
has taken an important step in the promotion of thrift, 
especially as to provision in case of death and for old 
age. Those who insure for 100/. at death will have 
half the premium paid by the firm; they will also pay 
one-half of the subscriptions to the Warehousemen 
and Clerks’ Orphan Schools. It is said that there is 
quite a rush for policies, the insurers being taken 
without medical examination. This is a new depar- 
ture, and one deserving of extension. 








REVIEW OF MARINE ENGINEERING 
DURING THE LAST TEN YEARS.* 
By Mr. James McKecunix, of Barrow-in-Furness, 


Tux choice of the subject of this paper is due to the 
fact that at the beginning of each of the three past de- 
cades a paper has been contributed to the Institution 
reviewing the progress of marine engineering. At the 
iverpool meeting in 1872, Mr.—now Sir—Frederick 
Bramwell, past-president, gave some characteristically 
racy reminiscences; at the Newcastle meeting in 1881, 
Mr. Frank C. Marshall, who has done so much for the 
advancement of marine engineering, continued the re- 
cords of development; and again at the Liverpool 
meeting in 1891 a similar decennial review was made 
by my friend and predecessor, Mr, Alfred Blechynden, 
whose early death in 1897 terminated prematurely a 
brilliant career, A similar review is appropriate now ab 
the beginning of a new century, when there is a general 
tendency to erect mile stones marking the stages reached 
in each branch of science. As to the selection of author, 
the responsibility is the president’s, and he was doubtless 
influenced solely by the fact that this year’s summer 
meeting is being held at Barrow-in-Furness. _ 

Economy.—As the engineer cannot ignore the 
dictates of finance, progress must primarily be measured 
from the standpoint of economy. A steamship is built to 
carry a given load of passengers or of material for a given 
distance ; and success is reckoned according to the ex- 
pense incurred in doing this work. The engineer’s 
1s considerable, and is ly associated with fuel economy 
and repairs, as well as with first cost. It can scarcely 
said that the development during the past decade has 
been so marked, so far as fuel beeen ot is concerned, as 
than in immediately preceding decennial periods ; mes. mad 
because each successive attainment necessarily involves 
relatively greater effort. In 1872 the coal consumption 





* Paper read at the Barrow-in-Furness meeting of the 
Institution of Mechanical Engineers. 
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was recorded as 2.11 Ib. per unit of power per hour; by 
1881 it had been brought down to 1.83 Ib. ; in 1891, when 
the triple-expansion engine had come into almost uni- 
versal use, the rate became 1.521b. ; and now, a careful 
analysis shows that the average for new ships with the 
latest equipment is about 1.48 Ib. 


TABLE I.—Average Results of Marine Engines, 1872, 
1881, 1891, 1901. 





Average Results. 


ane 
1872. | 1881. | 189%. | 1901. 


Boilers, Engines, and Coal. 





Boiler pressure , lb, per oq. in. 
Heating surface per square foot 
t. 
t 


52.4 77.4 168.5 


a pl oe -- Bq. fi 
Heating surface per indicated 
horse-power .. -- &q. ft. 
Coal per square foot of grate | 
Ib. 1138 | 5 18 & 28* 
| 59.76 | 87 
654 


1.48 


Revolutions per minute revs. 
Piston speed feet per min. 
Coal per indicated horse-power 
per hour.. i re 
Average consumption on pro- 
longed sea voyage .. Ib. 











* Natural and forced draught respectively. 





In determining coal consumption, actual performances at 
sea should be taken rather than trial trip results, as seems 
to have been the case in preceding po ; and thus the 
coal consumption of 1881, instead of being 1.8 lb., should 
rather be 2 lb., or 2.1 Ib., for, as shown in Table IV. on the 
opposite page (lines 1 and 3), the mean consumption of 
twelve steamers built in 1878-80, and fitted with compound 
engines, on voyages aggregating 340,000 miles, works out 
to 2.1 lb. per horse-power per hour. Again, the coal con- 
sumption of 1891 was given as 1.52 lb.; but the sea record 
of ships built then show a consumption of between 1.75 lb. 
and 1.8 lb., as recorded in Table III. (page 269), giving a 
comparison of performances between Liverpool and Grand 
Canary, voyages which occupy about a week, and repre- 
sent each from 1400 to 1700 miles steaming. Some little 
allowance, however, should be made in this case for the 
coal used for pantry and heating purposes during the 
voyages. Thus it may be said that in 1881 the average 
consumption at sea was 2 lb. per horse-power hour; in 
1891 1.75 Ib., and now about 1.55 Ib. (see Table ITI., 
annexed). Upon the sea performance the saving to-day 
is about } lb. per horse-power per hour as compared 
with ten years ago; and about 4 lb. as compared 
with twenty years ago; a result which is the more satis- 
factory when it is borne in mind that it has been attained 
without multiplying the working parts of the engine, or 
so increasing the delicacy of the machinery as to involve 
a higher skilled labour in its management on ehipboard. 





TasLe II.—Mean Results from Engineer's Log of Cunard 

Steamers, 1899-1900. 
Coal Con- 
sumption. 


Name of Vessel. 


Speed in Knots. 
Indicated Horse-Power. 
ed in Feet per 
Misate’ P 
Tons per Day. 
Pounds per Indi- 
cated Horse- 
Power per Hour. 


| Stroke in Inches. 
Piston S; 











Liverpool to 
Boston 
Boston to 

Liverpeot t 
iverpool to 
Boston 
Boston to 
Liverpool 

| 


= 
> 
a 
a 
ES 
g 
_ 
& 


10,078 1.28 
10,230 
3,997 


4,292 


54 


f=>) 
S 
w 


136 


8.8. Saxonia 
1.24 


15,0 
11.5 


S$ 3 2 | Revolutions per Minute. 





48 


hal 
ao 
to 


66) 1.54 
a 1.35 





s.8. Ultonia .. { 


11.8 71 |48) 562 




















The coal consumption given is for the propelling machinery, 
and does not include that used for refrigerating or galley pur- 
poses or port use, and is therefore the actual amount of coal used 
at sea under ordinary conditions. The mean consumption for the 
Saxonia = 1.26 Ib. ; for the Ultonia = 1.445 Ib. 

The Saxonia has a cargo capacity of 10,400 tons deadweight, and 
19,808 tons measurement of cargo to shelter deck, leaving the pro- 
menade and bridge deck for first and second-class passengers. 
The Ultonia carries 11,290 tons deadweight and 20,000 tons mea- 
surement to the shelter deck, which leaves the bridge deck clear 
for passengers. 


are not considered in determining this year’s averages. 
As a result of the higher steam pressure and more econo- 
mical engines, more power is obtained from the boilers 
per square foot of heating surface, the average per indi- 
cated horse-power having in ten years decreased from 
3.275 to 3 square feet. At the same time the piston speeds 
of engines have considerably increased. he average 
ten years ago, even including warships, has now me 
the mean rate for the tramp steamer—530 ft. per minute, 
pay sone: steamers for high speed attain to 880 ft., a few 
to t. 

Economy per 100 Ton-Miles of Large Cargo Carriers.— 
ap ge economy in the oversea transport of commerce 
is being sought for now in the greater size of cargo 
steamers, the fuel consumption of which does not increase 
in the same ratio as the cargo capacity. This point is 
illustrated in the diagram, Fig. 1 (annexed), which shows 
the coal consumption per twenty-four hours for each 100 
tons of deadweight carried in vessels of age powapee 8iz9, 
each steaming 13 knots. The particulars of the various 
ships upon whose performances this diagram has been 
based are set out in Table V. (page 269). It will be seen 
in the first place that the displacement of the ship itself 
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only 4.4 1b. per 100-ton miles, the rate of consumption 
r unit of power per hour being assumed in all cases at 
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Fig.1. 
CURVE SHOWING THE AMOUNT OF COAL REQUIRED TO PROPEL 100 
TONS OF GARGOAT IS KNOTS SPEED FOR 24 HOURS IN 

ESSELS OF VARIOUS DEADWEIGHT CARRYING CAPACITY, 
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_ This ter economy is the cause of the steady growth 
in the size of ships, and Table VI. (page 269) is therefore 
instructive as indicating the size of vessels launched in 
the United Kingdom in each year since 1892. It needs 
nocomment. The total number of vessels of over 10,000 
tons in existence ten years ago was two; now there are 
fifty-one, of which ten are over 13,000 tons. Ten years 
ago there were only ninety-one vessels which exceeded 
5000 tons register ; at the end of last year there were 505. 
The distribution of these vessels in point of tonnage and 
of nationality is recorded on Table VII. ( 270), show- 
ing that the higher economy of the larger ships is being 
widely recognised. Germany, it will be noticed, main- 
tains her position with Britain so far as large ships are 
concerned. But these are questions of general policy ; 
details as to the problems involved in the attainment of 
economy are of more importance. 

Steam Pressures and Boiler-Testing Standards.—The 
author naturally begins with steam generation, and it 
will no doubt conduce to the general harmony if the sub- 
ject of the water-tube boiler is not dealt with. Ib 
would demand too much time ; the question is more or less 
sub judice, and its consideration in any case would involve 
a protracted discussion, perhaps without direct value, 
as there are very few engineers who can boast that they 
have not taken out a patent for a water-tube boiler. 
There is enough in connection with cylindrical boilers 
as wellas with machinery practice generally upon which 
a free expression of opinion is desirable. There has come 
within the past ten years some uniform degree of practice 
as regards cylindrical boilers. There is generally a pre- 
ference for the single-ended type, although convenience 


6000 18,000 


One of the Boilers of Twin Screw Steamer “ Ortona.” 


Fig.3. 


The thicknesses in block type are those calculated to conform to the Admiralty test pressure for a boiler of the same diamcter 
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The increased economy is partly due to the higher | 
steam pressures now in ure. In 1891 the average was | 


about double that of 1881, and now the increase is from 
158 Ib. to 197 Ib. per square inch, the average for forty- 
five ships with triple-expansion engines built within the 
past nine months being 1801b., and for nine steamers 
with quadruple-expansion engines 214 lb. 
years naval machinery was included in the reckoning, 
the conditions oy bmoneel to those obtaining in the 
Merchant Service ; 


In former | 


other words, the consumption of coal 
t now, with the adoption of water- | miles in a now relatively small shi 
tube boilerr, the practice is dissimilar, and naval ships! cargo, is 8lb., while the vessel taki 
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does not increase in quite the same renee as the 
deadweight carried, the immersed midship area increases 
at a slower rate than the load displacement, and the 
power necessary for a given speed advances at a corre- 
spondingly lower ratio. Thus, a ship to carry only 5000 
tons requires machinery of 3475 indicated horse-power to 
propel her at 13 knots; while in the case of a ship of 
treble the capacity the power is scarcely double. In 

r hundred ton- 
ing 5000 tons of 
16,000 tons uses 
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often requires the adoption of the double-ended boiler ; 
but the through combustion chamber has, generally 
speaking, become a thing of the past. It has already 
been pointed out that the pressure for forty-five ships 
fitted with triple-expansion engines within the past nine 
— bo es 1801b., while in the case of ~~ a 
with quadruple-e ion engines it averages ., the 
maximum altained ith cylindrical boilers for merchant 
practice being 267 Ib. In the naval service steam pres- 
sures of 300 Ib. are now quite common with water-tube 
boilers. There is thus an increase on the average 1n 








Auc. 23, 1901. ] 


ENGINEERING. 





269 








TABLE III.—SEA VOYAGE PERFORMANCES OF STEAMERS BUILT 1889-1893. 
(Particulars supplied by the British and African Steam Navigation Company, Limited.) 
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Liverpool to | | 
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* Previous to voyage No. 39 the ship was fitted with spare propeller having 77 square feet of surface. 














“Voy oyages 14, 29, ‘and 33 were e made with a propeller of 70 square feet surface. 


Consumption of coal per day as given includes consumption for steering engines, winches, pantry, heating purposes, &c., during the steaming time, and also includes centrifugal circulating 


pump, and for dynamo in the two latter class steamers. 


TABLE IV.—PERFORMANCES OF MERCHANT STEAMERS; First witH CoMPOUND ENGINES, AND SUBSEQUENTLY 
WITH TRIPLE-EXPANSION ENGINES, TO ILLUSTRATE IMPROVED Economy. 


(Particulars —— by Messrs. Cayzer, Irvine, and ise OM 
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TaBLe VI.—Size of Ships Launched in the United 
Kingdom, 1892-1900, to Illustrate Increase in Capacity. 
(Prepared from rat Registry | Returns. atl 
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TABLE V.—Particutars or Carco STEAMERS FOR NorTH ATLANTIC TRADE, TO ILLUSTRATE 


vEL Economy or LarGs-Capacity SHIps. 
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merchant steamers of about 25 per cent., and in naval 
Practice of 100 per cent, as eompared 


All are three-decked vessels (with shelter deck) to class 100 A 1 at Lloyd’s. 


* The rate of consumption is assumed in all cases at 1.5 Ib. per indicated horse-power per hour. 
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diameter is oie 13 ft. The boiler illustrated by Figs. 2 
and 3, for the s.s. Ortona, built at the Naval Construction 
Works at Barrow-in-Furness, is probably as large as any 
yet constructed, the diameter being 17 ft. ; and here the 
shell plating is barely so thick as that of the boiler already 
referred to; but, on the other hand, the steam pressure 
is only 190 ib. Ten w-r4 ago there was a strong desire 
that the Board of Trade and e d’s might reconsider 
the ratio of test pressure to the working — 
bub it still continues to be double, The 

Trade have accepted shell plates havi a tensile 
strength of 29 to 32 tons per square in but the 
margin here between maximum and minimum is very 
small, and each plate must be tested by the sur- 
veyor. _ material test is the same as ten years 
ago, 7.¢., from 27 to 32 tons. Prior to the adoption dt the 
water-tube boiler, the Admiralty practice was to test 


the boiler up to 90 lb. over the prospective working 
pressure, and in this case the test res for the boiler 
illustrated in Figs. 2 and 3 would be 280 Ib. instead of the 


Board of Trade standard of 380 1b, ier, could 
thus be secured in decreased scantlin og 

the shell plate under the Admiralty rule would 
thick, instead of 1y; in. The stays would also ie 
4 in. in diameter, ming 3 in. and 3} in, The scant- 
lings of the remaining parts would remain about the 
same, with the exception of the furnaces, which are in- 
variably of greater thickness in the Admiralty tank boilers. 
The relative stresses, factors of safety, and tensile strength 
of material are as follow : 


Stress on Steel Stays in Steam Space. 
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TABLE VII.—Snowrne THE NumBer oF LArce SHips OwNED BY Various NATIONS IN 1891 AnD 1901. 


(Prepared from Lloyd’s Registry Returns.) 
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Tensile Strength of Material. 


Board of Trade, 29 to 32 tons per square inch with a| p 


minimum elongation of 18 per cent. in 10in. sh 
Admiralty, 27 to 30 tons per square inch with a mini- 
mum elongation of 20 per cent. in 8 in. 


It will thus be seen that for a given diameter there is, 
with the Admiralty rule, a possible saving in weight, 
or alternatively the diameter within reasonable limits of 
prudence may be increased, regard being had to the 
thickness of shell plating that may be deemed _practi- 
cable. At the same time, it is a matter for consideration 
whether the differences in the rules as to boiler scantlings 
enforced by Government departments and underwriting 
associations should not be carefully examined with the 
view of determining some uniform standard, for while 
in the case of the Bureau Veritas the pressure permissible 
for given conditions is 5 per cent. less than with Lloyd’s, 
the United States Board of Survey permits of about 20 
per cent. higher pressures. ; 

Boiler Draught and Evaporation. — Except in war 
vessels the closed stokehold system i& seldom resorted to 
now, the preference in the Merchant Service being 
in favour of heating the air supply before it reaches 
the furnace, either by a closed ashpit forced system, 
as in the Howden arrangement, or with an induced 
draught. In both cases heat is got from the waste 
gases. The horse-power of ships fitted with the firat- 
mentioned heated draught system is 3,406,000 indicated 
horse-power, and there can be no doubt that very econo- 
mical results have been achieved. This is the system 
adopted in both the Cunard ships whose results are set 
out in Table IT. (page 268), and it will be seen that in the 
later vessel, the Saxonia, the mean consumption per indi- 
cated horse-power per hour is only 1.26 Ib, during the round 
Transatlantic voyage; while in the case of the Clan Line 
return, Table IV. (page 269), the mean of seventeen voyages 
made by twelve steamers is 1.39 Ib., an eminently satisfac- 
tory result. With this system of draught it is possible to 
burn more coal per square foot of grate and to obtain a 
higher evaporation per square foot of heating surface, 
The average ratio of heating surface to grate area in the 
case of thirty forced-draught steamers built within the last 
nine months is 39.29. Two or three of the vessels 
were designed for; particular trades and special fuel, 
for which large grates are needed; but taking ordi- 
nary steamers, the ratio probably averages 42 to 43 
equare feet for forced draught, while with natural 
draught the average, also for. thirty steamers, is 38.3. 
Ten years ago the mean for twenty-eight steamers was 
31 square feet, and twenty years ago the mean of thirby- 
nine steamers was 30.43 square feet; so that it will be 
seen that the modern cylindrical boiler has 30 7 cent. 
more heating surface per square foot of grate. The coal 
burned per square foot of grate per hour in 1881 was 
13.80 lb., and in 1891 15 Ib.; 16 now averages with natural 
draught 18 lb., and with forced draught as high as 28 Ib. 
Finally, the heating surface allowed per unit of power is 
3 square feet, as compared with 3.275 ten years ago and 
3.91 twenty years ago. The increase in steam pressure 
and other changes has enabled the power per ton of boiler 
to be considerably increased, 16.5 indicated horse-power 
per ton, including fittings, now being attainable in cargo 
steamers, 20 indicated horse-power in nger steamers, 
30 indicated horse-power in high-speed channel steamers, 
and 23 indicated horse-power in Atlantic liners. 

Oil Fuel.—It can scarcely be said that much progress 
has been made in the general application of oil fuel, 
although it confers great advantages in uniform and 
easily regulated stoking. Nearly all oil-tank steamers 
now use liquid fuel, but few general traders have adopted 
the system. The disadvantage of greater cost of oil is 
diminishing, owing to the increasing price of coal and a 
more plentiful supply of oil; but apart from this, there 
is the slightly greater prime onst of the ship, with its 
more carefully built bunkers to store the oil fuel. In the 
construction of a petroleum steamer all bulkheads require 
to be oil-tight, and no difficulty 1s therefore experienced 
in making the bunkers similarly ti ht. Even if the oil 
were carried in the double-bottom and water- t tanks, 
it is estimated that the care in construction and differ- 
ence in structure adds 2000/7. to the cost of a moderate- 
sized ship. Oil, when water-charged, involves difficulties, 
although separators may partly overcome these. Such 
objections are not insuperable, and, moreover, a high 
degree of perfection has been attained in burner appli- 
ances ; but there is still wide difference of opinion as to 
whether the mechanical spray, the steam or air-propelled 
jet, or the volatilised system proves mostefficient. The first 
requires brick lining to maintain the initial furnace tem 
rature ; the steam spray involves alossof fresh water, which 
has to be made up by the evaporators, and the fuel thus used 
js equal to from 2 owt. to 3 owt, per day in 9 1000 horse- 
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power ship; with air the steam for working the com- 
ressors also involves fuel consumption, but the quantity 
is less than that necessary for making up the water lost 
by the steam spray. The boiler evaporation is probably 
from 12 lb. to 15 1b. of water from and at 212 deg. per 
ge of oil fuel, and even more is claimed in some cases. 

he use of volatilised oil seems to offer great advantages ; 
it is vaporised by being first heated and subsequently dis- 
tilled in the presence of superheated steam within a retort 
burner, and in this case the evaporation is probably 
slightly higher, without any initial heat expenditure of 
great extent. But, after all, it seems still a question of 
the relative price of coal and oil, so far, at least, as slow 
steaming is concerned. In naval practice difficulties 
have been experienced in securing the same amount of 
steam with oil fuel from water-tube boilers as is commonly 
obtained with coal, Ona three hours’ trialas much as 
90 Ib. of coal has been burned per square foot of grate per 
hour, and it has thus far been found impossible to ap- 
proach this result economically with oil fuel. In fact, 
the maximum power obtained with oil in the Admiralty 
experiments in the Surly with small tube boilers is less 
than half that obtainable with coal. When burning the 
oil beyond a certain rate, dense volumes of smoke are 
formed ; but with that progressive spirit which has been 
characteristic of the engineering branch of the Service 
a Sir John Durston’s régime, tests are being con- 
tinued with the view of determining the best method of 
utilising the special advantages of the oil fuel. As an 
auxiliary to coal, and burned in conjunction with it, the 
advantages appear to be considerable; but in any case 
there are special risks attending its use on board warships, 
as the recent grounding of a German vessel demonstrated. 
In this case the oil fuel was liberated and caught fire, 
causing more damage than the actual grounding. 

Mechanical Stokers.—Mechanical stokers are now widely 
eT in connection with land boilers, but there are 
probably only two or three cases where a similar system 
is adopted on board ship, although there seems a wide 
field for them. a mop if the water-tube boiler with its 
large grate is like y to come into favour for merchant as 
for naval practice, because frequent and uniform distribu- 
tion of coal on the grate is necessary to complete combus- 
tion. The system fitted in one or two of the American 
lake steamers for stoking water-tube boilers is of the chain 
type, and does not differ materially from the general run 
of mechanical stokers operated on land. On official trials 
this stoker gave satisfactory results, the consumption per 
hour being 33.64 Ib. of ool per square foot of grate and 
1.998 lb. per horse-power hour; while at 20.62 lb. per 
square foot of grate the rate was 1.56 lb. per horse-power 
hour. At the Naval Construction Works at Barrow a 
stoker for marine use is at the present time being tested, 
but the results are not yet conclusive. 

Superheating Steam.—At the moment the aim not only 
of the naval but of the merchant marine engineer is to 
secure higher steam pressures, because upon them largely 
depends increased economy, and at the same time there is 
probability of a development in the direction of the use 
of superheated steam. In this way the waste heat may 
be further utilised in the uptake as with forced draught. 
Indeed, on a short trial with vessels so fitted, the steam 
being on orm ong to the extent of 574 deg. Fahr., and the 
pressure being 267 Ib., the rate of fuel consumption worked 
out at 1 lb. per horse-power per hour; but a ible 
danger to be strictly guarded against is the multiplica- 
tion of parts, especially if located in positions difficult of 
access when the vessel is under way. Where a premium is 
not given for fuel economy, or where it is not liberally 
divided of the ship’s captain amongst the engineers, there 
is a probability that where the gear is in such warm corners 
the tendency will be to shirk periodical inspection. These 
remarks must be accepted in their general sense, and not 
as specially applied to the case in point, for credit is un- 
doubtedly due to the promoters of this marine superheat- 
ing arrangement.* 

Theoretical Economy of High Steam Presswres.—It may 
not be without interest to show diagrammatically the 
theoretical advantage which may accrue from the use of 
high steam pressure. In plotting the curves shown on 
Fig. 4 (annexed), a terminal pressure of 15 1b. and a back 
pressure of 3.5 1b. have been assumed ; while the expan- 
sion is that of perfect gas (hyperbolic). The lower curve 
shows the percentage of gain above 100 Ib. for the mean 
pressure which is re ted by the upper curve. Thus 
with steam at 100 Ib. pressure the theoretical mean pres- 
sure would be 42 Ib. per square inch ; but with a pressure 
of 300 lb. the mean becomes 57 lb., so that the gain as 
compared with 100 1b. steam is shown to be 35.7 per cent. 





It will be observed that the gain does not increase in the 
same ratio as the pressure. 

Generally it seems doubtful whether a great advantage 
can accrue from the use of quadruple compounding until 
the initial pressure is at least 220 Ib. ; and thus it comes 
that the practice of adopting four-stage expansion has not 
developed to the same extent as was anticipated ten 
years ago. Of the new steamers added to Lloyd’s Re- 
gister during the past nine months, only some 3 per cent. 
Fig.4 DIAGRAM ILLUSTRATING THE THEORETICAL ECONOMY 

Lbs. OF HIGH STEAM PRESSURES. 





8 10 2. 1” 16 18 20 22 
— Number of Expansions. 


are fitted with quadruple-expansion engines, and it can 
scarcely be said that this is due to reluctance to multiply 
working parts, because the practice of adopting four 
cylinders and four cranks for three-stage expansion has 
become very general in passenger steamers, even with 
pressures of 200 Ib. 

Some Difficulties of High Steam Pressures—Pipe Joints . 
and Flanges.—Before entering upon the question of 
cylinder arrangement, attention may be directed to some 
of the difficulties which have arisen owing to the use of 
high steam pressure, especially in connection with the 
joints for steam and feed pipes—difficulties which have 
been overcome in naval ships, and which should therefore 
be studied by those engaged in merchant practice. In 
the first place, the higher steam pressure has necessitated 
several changes in the material used. Solid drawn and 
lap-welded steel tubes are now used in place of copper 
pipes, and for large valve-boxes and bends gun-metal 
is sometimes used; but cast steel would be used 
more extensively if castings as thin as considerations 
of strength would determine could be produced by steel 
makers. The full use of this material is retarded by the 
apparent inability to produce sound thin castings. 

In the earlier warships, with high steam pressure ma- 
chinery (260 Ib.), all the steam pipes over 3 in. in diameter 
are of steel: in the later vessels, with 300 lb. pressures, 
the same material is used for all pipes over 14 in. in dia- 
meter. Such steel pipes up to 6 in. in diameter are solid 
drawn with weldless steel flanges screwed on, while 
those over this size are lap-welded with a butt strap 
covering the weld, the flange being carefully riveted on. 
It was found possible to bend the steel pipes up to 4 in., 
and it is to be hoped that progress will made in this 
direction so as to reduce the number of expansion boxes, 


Joints for H.P Steam and Feed Pipes Scale 3th. 
Fig 6 
A.MS. “ Amphitrite.” 





Fig.d. — Sections of Copper Joint Rings Scale 2 


Section No 3. A 


» » & va For rismgs up to 12 inches diameter (outside) 


* 0 & For rings above 12 ,, - . 


andupto 2 , e ° 


om <e BOGE Foor on 0 “i * 


The higher pressures also involved change in connection 
with joints; and many experiments have been made. 
The diagrams above illustrate some types as applied 
in successive cruisers. Fig. 5 shows the steel flanges 
fitted to the steel steam pipes of H.M.S. Powerful. In 
this example the surfaces are only machine finished, the 





* It was fully illustrated in ENGINEERING, vol. Ixxi., 
page 71, 


actual joint being made by a soft copper ring of triangular 
cross-section, This system gave very satisfactory resultg 
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Test OF EXPERIMENTAL JOINTS.—STEEL Pires AND STEEL FLANGES. 





Description. Remarks. 


Results. 








62 in. inside diameter. 


bout 0.001 in. camber on each a 
Roughed __ Flanges surfaced and roughed with a file. 
. Flat, machined Same as C, but no 





Rip 


| gauze and red lead. 


| Gun-Metal Castings. 
|One flange corrugated concentrically } in. pitch to within gin. of bore 


s 


Corrugated 
of pipe, the other flanges of pair plain. 


9 


Spirally corru-|The spiral corrugations are produced by automatic cross-feed in a! 
gated spigots| lathe. Eighteen threads per inch of diameter of face. Both spirals) 
are right-handed, 30 that they do not fit into each other. Spigot 


. |Concentrically |Corrugations formed by a chaser, sixteen per inch, those of a pair of 
corrugated) flanges dropping into one another. Diameter of spigot = 6§ in. 


spigot 
: ecmepemees es faces only ; finishing cut light, and with very fine feed.| (C, D, E all tight at 300 Ib. steam, sub- 


camber. | 
A, B, OC, D all made with thin red lead and oil. E with 80-mesh wire! 


| 
| Grooved ES concentric grooves on flange } in. pitch, other flange plain with 
| | slight camber. F and G made with thin paint of red lead and oil. 


Flanges bolted together and tested by 
hydraulic pressures: A commenced to 
leak at 2300 1b, per sq. in.; B quite tight 
at 2800 Ib. (no higher pressure available). 


|| sequently tested under hydraulic pres- 
|| sure: C commenced to leak at 2100 Ib.; 
D commenced to leak at 1850 1b.; E com- 
menced to leak at 2200 Ib.; C remade 
with 80-mesh gauze and red lead was 
tight at 2500 Ib. 


(§ tight under 300 Ib. steam pressure. 
at 


i 


Under water test : F leaked slightly 


When remade, all commenced to leak 
at 2200 Ib. 





under water test, but a few months’ actual use brought 
about such pitting of the steel faces, due to galvanic 
action, that the joints would no longer keep tight. 
Another objection to the system was the droppin 
of the ring owing to its loosening as a consequence o 
the expansion and contraction of the line of pipe, and 
its being thus free to take a position eccentric to, and 
crossing the edges of, the bore. To overcome this 
the rings shown in Fig. 6 were substituted in H.M.S. 
Amphitrite, in conjunction with a recess formed in 
each flange, to prevent the ring dropping too far 
out of place. This effected some improvement, but the 
trouble from corrosion, unavoidable with — and steel 
in contact, led to the system being discarded in favour of 
the form shown in Figs. 7 and 8. Fig. 7 shows a steel 
pipe joint with steel flanges, Fig. 8 a copper pipe joint 
with brazing metal flanges. Both are finished by hand- 
scraping, and the only material on the joint is a thin 
wash or paint of red lead and oil. This system has been 
adopted throughout H.M.S. King Alfred, now building 
at Barrow-in-Furness. The author is of opinion that a 
simpler, cheaper, and efficient form of joint could be used 
in place of the hand-scraped flanges, viz, a joint made 
with asbestos paper (about the thickness of brown paper) 
soaked in oil, the faces of the flanges being only machined, 
with no scraping. Indeed, this material was adopted in 
several instances in the feed discharge pipes in which the 
pressure is over 600 lb. per square inch, the joints requir- 
ing to be re-made at sea. The results of some other tests 
that have come under the notice of the author are given 
in the tabular statement subjoined. They include both 
steel pipes and gun-metal castings, as indicated. 
Arrangement of Engine Cylinders.—It may be said 
that, so far as high-speed machinery is concerned, the 
universal practice is to fib a four-crank engine operated 
from four cylinders, usually on the three-stage compound 
system, and occasionally for quadruple expansion, the 
cylinders being mena § on the Yarrow-Schlick-T weedy 
system. Ten years ago the greatest power developed in 
any steamer was 20,000 indicated horse-power, and the 
highest speed on an over-3sea voyage 20.7 knots. Now, 
30,000 indicated horse-power is the highest in naval 
practice, the speed being 23 knots, while in merchant 
practice nearly 39,000 indicated horse-power has been 
developed, the mean 6 on a Transatlantic sage 
being 23.51 knots, while at the present time there is 
building a steamer to excel this splendid result. Full 
credit for this remarkable speed should be given to the 
company who built the vessel—the Stettiner Maschinenbau 
Actien-Gesellschaft ‘‘ Vulcan,” of Stettin, who have built 
for German owners the two fastest merchant vessels afloat, 
and are now building two to be at least equal in speed. 
The low-pressure cylinder was only occasionally divided 
ten years ago, and the greatest diameter was 113in. In 
the case of the Campania such a division was made, and 


Fig.10. Fig. 11. 
“Campania” (1893). 
30,000 I.H.P. » (1898). 28,000 I.H.P. 


eB) 


forces in the reducing of vibration, so that there has been 
a further encouragement to divide the third stage or 
fourth stage cylinders: always provided that tandem 
cylinders are arranged in couples to balance each other. 
In this way, even age the power has reached in one 
set of engines 18,000 indicated horse-power, the largest 
cylinder is only 106.3 in. against the 113 in. in the 10,000 
indicated horse-power engine of ten years ago ; the rela- 
tive steam pressures being 220 1b. and 150lb. Larger 
diameters are not desirable, but there is no reason why 
with higher steam pressure a larger number of expansions 
should not be adopted with multiple cylinders, because 
any increase in the number of cranks tends to decrease 
the vibration. Multiple cranks with rey cnet weights 
can be so arranged as to minimise the disturbing forces, 
and the result in the case of the Deutschland, in which 
the author recently crossed to America, is that the vertical 
vibration anaeelll at the extremities of the 684-ft. ship 
was only ,', in. 

Cylinder Ratios.—With increased steam pressure there 
has come a — increase in the average ratio of low- 
pressure to high-pressure cylinders, Ten years ago, when 
the steam pressure was about 158 lb., the average ratios 
for 28 triple-expansion engines were as follows : 


LP. LP. LP. 
H.P. H.P. Les 
6.77 2.56 2.64 


With an average working pressure of 180 lb., the mean 
ratios for 45 triple-expansion engines built within the past 
nine months are : 


L.P. Ee LP. 
H.P. H.P. I.P. 
7.55 2.74 2.76 


There is some variation in present practice in the ratios 
of low-pressure over high-pressure, but the great majority 
of the cases are within one decimal point of the average— 
7.55, but in the case of the other two cylinder ratios the 
variations from general practice aremore marked. Gene- 
rally in fast passenger steamers for the Channel service, 
where the runs are comparatively short, the conditions 
approximate to those in torpedo-boat destroyers, where 
reduction of weight is more desired than economy of fuel. 
And thus in the Channel steamers, with from 160 Ib. to 
180 lb. boiler pressure, the ratio of low pressure over high 
pressure is from 5.25 to 5.93. In steamers where coal 
economy is of importance, as is the case with large pas- 
senger liners and cargo boats generally, higher pressures 
have hardly brought proportionate change in ratio, the 
view accepted — that a large ratio of expansion is not 
necessary, or even helpful to propulsive efficiency, when 


exerything is considered from firebars to propeller. With 





“ Kaiser Wilhelm der Grosse” 


triple-expansion engines for cruisers there has been an in- 


Fig.12. 
“ Deutschland ” (1900). 
35,000 LH.P. 
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H.M.8.“ King Alfred ”(1901). “ Kronprinz Friedrich ” (1901). 
30,000 I.H.P. 

(See Plates 10 to 13). 
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ARRANGEMENTS OF CYLINDERS. (For diameter, &c., see Tables VIII. and IX., page 272.) 


crease consequent on higher steam 
earlier high-pressure cruisers using 2 
ratio of low pressure to high pressure was 5.66, whereas 
with the 155 Jb. steam in 
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ga In the 
0 Ib. steam, the 


1700 lb.; G leaked slightly. at 2100 Ib. | Jabo; 


boilers the ratio was 6. In later ships, with 250 lb. pres- 
sure, it has been espe cee sho i Turning to aos ple- 
expansion engines, the ratio of low pressure to high pres- 
sure ranges higher than in the case of merchant steamers 
with triple-expansion engines using the same steam pres- 
sure. In the case of twenty quadruple-expansion engines 
built recently the ratios are : 








LP. 2nd I. PL 1st I. P. 
1: BD HP. 1: HS 
10.25 4.40 1.96 


Ib certainly would be useful to have an authoritative 
series of tests on this question, and on its bearing upon 
economy, but it is difficult, if not impossible, in ordinary 
sea working to approximate the same conditions in 
several similar ships, eliminating other variants in order 
to arrive at a definite conclusion on one such ele- 
ment. Data, however, might be collated, say, from 
some of the fair-sized experimental engines in college 
ratories, a notable one being that in the Dur- 
ham University College of Science at Newcastle-on- 
Tyne. Such results as have been published cy 4 
its experimental working* seem to show that for: bo 
triple and quadruple engines the total number of expan- 
sions may be kept comparatively low for true useful horse- 
power efficiency, that co! uently the cylinder ratios 
may be kept small, and that the late cut-offs and conse- 
— drops in receiver pressure so produced can be de- 

uitely determined to be of such value as to give the maxi- 
mum economy, not necessarily on the basis of steam con- 
sumption per indicated horse-power, but rather on the 
steam consumption per effective horse-power per hour. 
In marine engine research the excellent series of trials 
carried out by the research committee appointed by the 
Institution of Mechanical Engineers, 1889 to 1894, is 
rightly regarded as a standard for reference and guidance 
for future experiments. 

Steam Jackets of Cylinders.—With higher steam pres- 
sures, and particularly with superheated steam, the neces- 
sity for steam-jacketing in the high-pressure cylinders at 
least is not so great ; but there are few cases in first-class 
practice where the jackets are not so fitted, although 
generally in ordinary marine practice liners are fitted in 
the cylinders to insure a h close-grained rubbing sur- 
face, but very often steam is ge with in the 
jackets. Recent trials with H.M.S. Argonaut} showed 
that better results were got without using steam in the 
jackets, and the same result was shown in some more 
recent trials with the machinery of H.M.S. Hyacinth, 
made under the supervision of the Water-Tube Boiler 
Committee. In the slow-running engines of the mer- 
chant service, having an early cut-off, jackets are still 
found to be beneficial, but only to a limited extent, and 
there can be no doubt that as pressures increase, the use 
of steam in jackets will be dispensed with. 

Slide-Valve Relief-Rings.—The changes which experi- 
ence with higher steam-pressures have necessitated in the 
design of slide-valve relief-rings for intermediate and 
low-pressure cylinders are shown on Figs. 16 to 23, sub- 
joined, the rings being illustrated as mounted in the slide- 


RELIEF RINGS FOR |.P. &L.P 
SLIDE VALVES. 
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valve casing doors. Figs. 16 to18 represent rings as fitted 
for the intermediate-pressure and low-pressure slide-valves 
of naval engines with a steam pressure of 155 lb. per square 
inch, as was usual prior to the adoption of the water-tube 


* See North-East Coast Institution of Engineers and 








ormer ships with cylindrical 





Shipbuilders’ Proceedings, 1896, 1897, 1898, and 1900. 
+ See Transactions of the Inst. N.A., vol, xli., page 1, 
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TABLE VIII.—Diensions AND WEIGHTS OF MACHINERY OF TyPICAL MopERN STEAMERS. 





NAME OF SHIP. 


Builders f Vulcan Company, of 
ie Stettin 

Owners Hamburg American 

Year when completed 1900 

Length overall -.. 3 684 ft. 

Length between perpen 

diculars .. <a ay | 662 ft. 9 in. 

Breadth o% - pal 67 ft. 

Depth moulded ‘ 44,, 

Gross tonnage -. ton: 16,502 

Draught es 5 29 ft. 

Displacement -. tons) 23,620 


Type of engine 


“ Deutschland.” 


..|6-cylinder, age orm gang 


Wittieder! “King | “O Iti “Duke of | “9a?” | «tndrant 
elm der) ‘‘ Kin * Celtic.” » 4 rani.” 
Grosse.” | Alfred.” Cornwall.” | « Doris,” 








sion (Schlick system) 

Number of cranks... —..| 4 
Diameter of cylinders in | | 36.6” 36.6" — \ 

each engine \ |103.9”, 106.3”, 106.3”, 73.6” f 
Stroke of pistons .. atl 72.8 in. 
Piston speed ft. per mip. | cs 
Number and type of boilers 12 double-ended and 

4 single-ended 
| 

Number of furnaces A 112 
Steam pressure... Ib, 220 
Total heating surface, eq. ft. 85,468 

» grate area... op 2,188 
System of draught. . Howden’s 
Total indicated horse -| | 

power - os P| 38,960 | 
Highest mean speed, knote) 23.51 | 
Superficial area of engine) 2 

and boiler spaces per indi-| 

cated horse-power, aq. ft.| 0.382 
Total weight of machinery,| 

including water .. tons} 5670 
Indicated horse-power per} 

ton of machinery os 6 86 


triple - Ex-| triple - ex -| quadruple -| triple - ex -| triple - ex -| triple - ex - 
pansion| pansion) expansion | pansion —/| pansion pansion 
(Schlick| (Yarrow, Yarrow, 
system) Schlick,and Schlick, & 
Tweed) Tweedy 
4 4 4 4 3 3 
52in.,89.7in, Mile eatie: 33 in., 47} in. |22}in., 34in., 33 in., 49 in.;/27 in., 44 in., 
96.4 ia. 71in.,81}in./68 in., 98 in.|38hin., 38}in.| 74 in. 72 in. 
96.4 in. 
68.8 in. 48 in. 63 in. 83 in. 39 in. 48 in. 
885 960 oe 910 640 
| 12 double- |43 Belleville} 8 double- 4 wingle- 8 single- 2 double- 
| ended and |with econo- ended ended ended ended 
| 2 single- misers cylindrical | cylindrical | cylindrical 
ended 
104 43 48 16 24 8 
178 Boilers 300, | 210 180 | 155 180 
engines 250 | 
84,285 72,001 41,680 10,772 18,750 ~ 6108 
2,618 2,313 1,014 317 | 599 192 
Open Natural Assisted Closed | Olosed Natural 
| stokehold draught — stokehold 
force forced : 
30,000 30.000 13,000 5520 | 9830 2120 
22.79 | 23 18.0 1975 | 20 | 10.75 
042 | 0346 0.96 0.405 | 0.44 3949 
446) 2500 | 2975 |. om | @¢ 455 
671 2 =|. 487 =| . 902 10.88 4.66 
| rf 


[vaieenCons. Vickers, Harlandand|N. C. and A.|N. OC. and A:|N. C. and A. 
° oO 


ny, 
tettin 


row 
North Ger-|British Ad-| White Star |L. and N.W./British Ad-|T:B. Royden 
| man Lloyd | miralty and Co. 


Company | 
1898 a build 1901 1898 1898 1894 
ng : # 
648 ft. 74 in.| 529 ft. 6 in. |697 ft. 5 in.| 325 ft. 6 in. | 370 ft. 3 in. | 411 ft. 2 in. 
625 ft. 500 ft.. 680,,0 ,,/ 315,,0,, 350 ft. /399 ,, 9b ,, 
66 ft. 71 ft. 3in, | 75 ,, it oo | 382 oy Ons 54. 47 5. I » 
43 fr. 89. 6,, | 48 44 »| 17,6,, |S4ft. fin. | 32,, 8,, 
14,349 8700 20,880 3773 4994 
28 ft. 25 ft. 10fin.) 33 ft. 15 ft. 34 in. | 20 ft. 6 in. 26 ft. 
1 5 10,930 


20,880 4,200 33,550 
4 - eylinder,|4 - cylinder, '4 - cylinder,|4 - cylinder,|3 - cylinder, |3 - cylinder, 





,» and| Wolff, of | Com pan Pp 
Maxim, Li-| Belfast pd ; f 
mited, Bar- 





Railway! miralty 






















































































TABLE IX.—Space Occupiep spy Macuinery IN Typican Moprrn NAVAL AND MERCHANT SHIPs. 
STRAM LH.-P. 
PRESSURE.| DESIGNED. FLoor Space. 
Type Name of Shi Type Full Power Engine Room. Boiler Room. Total 
of Ship. P- | of Boiler. Boilers. (a) ty Poa J 
b) Full Power | Feet 
Engines. ( ND. Stan Sq.Feet | M |Sq. Feet; per 
mee Lergth x r Length x — r | H.-P. 
| | (c) Continuous| Wideb) > frp. — Lip. | 
(a) 12,000 . & a ard | es: 
Battleship, \ Majestic. Oylindrical | { 4 } {9 1.00 | 485 x 46.0 | (b).200| 795 x 45.5 | (b).862 | (b) 562 
a} Duncan Belleville { 4 } (0) 18,000 | 52.0 x 46.25 | (6) 38 94.0 x 45.5 | (0).288| (0.871 
| (a) 12,000 
Cruiser, os Crescent Cylindrical { = } {3 10.000 | 40.0 x 46.0 | (0.184! 93.5 x 87.0 | (0).345 | (0) .680 
a 5 | 
» 1900} ‘Hogue Belleville { =x } te e000 } 60.0 x 47.5 ams {80 ¥ $0 } (b).26 | (b).396 
90.0 X 43.75} 
»  1901| King Alfred 6 { 4 } e apo 67.5 x 47.83 | (b).106 {8 x ia (b).24 | (b) .846 
0 X 
; | Belleville 
Monmouth f 300 ) ’b) 22,000 0 | 90.0 x 39.0 
» ton |{ ome f wits, } ( 3} : re 50.0 x 41.0 | ().11 {iio x 340 } | @ .220 | @) 839 
a) 7, 
w»-1896 Pelorus Normand { so } {® 5,000 j 87.8 x 34.0 | (0).257, 80.0 x 24.0 | (0) 884 | (b) .640 
ce) 8, 
Torpedo- : Vickers ) 250 ) | 
boat de- Vixen Express { 310 }| (@) 6,000 | 29.0 x 180 087 | 66.5 x 13.75 .152| —.239 
stroyer, 1900 type ) < | 
Channel} | T.-S:S Dule of }! Oylindrical! 180 | (a) 5,517 | 27.0 x $3.75 | (@).165) 40.0 x 83.0 | (@).24 | (a).405 
Cargo steamer} 8.8. Indrani Ditto 190 (6) 2,120 28.4 x 32.5 436 | 32.0 x 34.0 -513 949 
— } (  Withelm || Ditto 178 | (0) 28,000 | 72.0 x 55.0 4 ve x BE 1M) .28 |) 42 
l der Grosse J \ se acta 
x 
Atlantic liner Deutschiand Ditto 220 (a) 35,000 87.0 x 56.0 139 1 7 x = } -286 425 
x 
Interme- } | 
=. } Celtic Ditto 210 (b) 18,000 * ee ae 96 
ju! } 
Atlantic liner} Campania Ditto 165 | (0) 30,000 [{ 509 °%go }| -008 { 82.5 x iss 7 | 871 
‘ " 0X x 
| 
! ' 
boiler. In Fig. 16 the ring A which bears on the back of | recent than to Fig. 18, but the engines to which they 


the slide valve is of bronze, and steam is 
the back of it by the two rings of rubber- 
packing shown behind it, and kept 


around 


passin 
asbestos 


against the walls of the recess by the s 


acting through the bevelled rings. In Fig. 17 a Rams- 
bottom ring 1s substituted for the asbestos rings. Fig. 18 
bottom rings, but an improvement is 


is packed by 


effected on the system shown in Fig. 17 by the 


tion of tap-bolts forming an adjus 

spri "This enables the pressure of 
e valve and of the valve against the face to be 

fitted to an engine | Fig 


In Fig. 19, which is an 


working with steam at an initial pressure of 220 lb., this 
adjustment was not fitted, although the example is more 


abutment 
the ring against 


vented from 


“for the 


varied. | mulated water to be 





were supplied were of very light type. 

Figs. 20 and 21 illustrate the arrangement in use in 
ye naval vessels where the boiler pressure 
, <-) b. The former (Fig. 20) is an early example of 
ickers 


system, which has given very satisfactory 

agen In this ao Same & ee a ae 
y metallic pecking rings of wedge-shaped sections. 

load is adjustable by tap-bolts and as in Fig. 18, 

but the ition is le of a stop to prevent the valve 

from lifting off its face more than will allow any accu- 


: safely forced out of the cylinder. 
ig. 21 is a later and improved form developed from 


ent the cover was designed to suit the 
us & better form of ring was made possible. 
3 -pad piece is clear of the bottom 
of the hole in the end of the adjusting tap-bolts, so that 
the valve can Jift from its face asin the o examples, 
the amount of lift being limited to any desired amount 
by other long tap-bolts fitted‘ at certain points on the 
same pitch circle as the sprig adjusting bolts. 
Figs. 22 and 23.are exam from recent mercantile 
marine engines working with steam‘ of an initial pres- 
sure of 200 lb. and 175 1b. per,square inch. The latter of 
these two arrangements embodies the metallic packing 


devices used in recent naval practice. 
(To be continued.) 


later 
rings, and 
The tail of the spri 





LAUNCHES AND TRIAL TRIPS. 

THE trial trip of the s.s.. I. C. la Cour, built by the 
Elsinore Iron Shipbuilding and Engineering Company, 
Elsinore, Denmark, to the order of the United Steam- 
ship Company, of Copenhagen, took place on Monday, 
the 5th inst. The vessel is built of steel; to-the-highess 
class of Bureau Veritas, with extra strengthenings, and 
her dimensions are 270 ft. by 36 ft. 6 in. by 16 ft. 4 in. 
The engines are of the triple-expansion type with surface 
condenser ; four main boilers working at 200 lb. steam 
pressure with Howden’s forced draught. During the 
trial trip the average speed was 15.13 knots, with a con- 
sumption of coal considerably lower than stipulated by 
contract. On forcing, the engines indicated up to 4800 
horse-power with an average 8 of 15.53 knots. The 
ss. I. C. la Cour is built for the Parkeston-Esbjerg route, 
and is fitted up with comfortable cabins for 52 first-class 
passengers, besides large dining-saloon, reading, and 
smoking-saloons, elegantly mounted with all modern 
comforts. , The ’tween decks are adapted for emigrants, 
and the holds are refrigerated for the transport of agri- 
cultural products. 


The. Blyth Shipbuilding Company, Limited, Blyth, 
launched on Thursday, the 15th inst., the screw steamer 
Battenhall, which has been built for London owners, and 
is 296 fo. in length and 43} ft. beam. The engines, 
which are of large power, will be supplied by the North- 
Eastern Marine Engineering Company, of Wallsend. 


Messrs. Furness, Withy, and Co., Limited, Hartlepool, 
launched on Thursday, the 15th inst., the la steel 
screw steamer Manchester Exchange, built to the order 
of Messrs. The Manchester Liners, Limited, for their 
Manchester Canal, New Orleans, and Canadian services. 
The vessel is 372 ft. in length, and has a total capacity 
of 354,549 cubic feet; and ballast capacity for 1350 tons. 
Triple-expansion engines will be supplied and fitted b 
Messrs. Richardsons, Westgarth, and Co., Limited, 
Hartlepool, with cylinders 25 in., 40 in., and 68 in. in 
diameter by 48 in. stroke, steam being re wane by three 
single-ended boilers 14 ft. 6 in. in diameter by 11 ft. long, 
and 180 1b. working pressure. 











On te tg oe the 15th inst., Messrs. Craig, 
Taylor, and Co., Thornaby-on-Tees, launched a steel 
screw steamer of the following dimensions, viz.: 372 ft. 
by 48 ft. by 30 ft. 11 in. depth moulded. She is con- 
structed to carry over 7000 tons deadweight, and has a 
bulk capacity of about 8500 tons. The machinery has 
been constructed by the North-Eastern Marine Engi- 
neering Company, ited, Sunderland, the cylinders 
being 25 in., 42 in., and 68 in. in diameter by 48 in. 
stroke, with three large steel boilers working at 180 lb. 
pressure. The vessel has been built to the order of 
Messrs. Hickie, Borman, and Co., of London. The 
vessel was named the Workfield. This is the eighth 
vessel that Messrs. Craig, Taylor, and Co. have built off 
the same scrieve, and they have further duplicates on the 
stocks building to order. 


The fine steel screw steamer Den of Seaton, built by 
Sir Raylton Dixon and Co., Limited, Cleveland Dock- 
yards, Middlesbrough, to the order of Messrs. Charles 
Barrie and Son, of Dundee, was taken out to sea for her 
official trials on Thursday, the 15th inst. Her principal 
dimensions are 364 ft. by 47 ft. 8 in. + he ft. moulded, 
and she carries a deadweight cargo of about 6200 tons on 
a light draught of water. The measurement capacity is 
about 9400 tons. Triple-expansion engines have been 
fitted by Messrs. Ri Wes and Co., 
Limited, Middlesbrough, having cylinders 25 in., 40 in., 
and 68 in. in diameter by 48 in. stroke, — with 
steam at 190 lb. pressure by three large steel boilers. 


Messrs. Ropner and Son, Stockton-on-Tees, launched 
on Thursday, the 15th inst., a steel screw steamer of the 
following dimensions, viz. : Length, 352ft. 3 in.; breadth 
extreme, 49 ft. 6in.; depth moulded, 28 ft. 3in. The 
engines will be triple-expansion, and will be supplied by 
Messrs. Blair and Co., of Stockton-on-Tees, having cy- 
linders 25in., 41 in., and 67 in. in diameter by 45 in. 
stroke, two single-ended boilers 16 ft. 3 in. by 10 ft. 6in. 
the working pressure of steam being 180 lb. 


The la steel screw steamer Burgermeister Hach- 
mann, built by Messrs. Craig, Taylor, and Co., Stockton- 
on-Tees, to the order of Mesars. G. J. H. Siemers and Co. 
Hamburg, proceeded to sea for her trial trip on Friday, 
the 16th inst. The leading dimensions of the vessel are 
372 ft. by 48 ft. by 30 ft. 1lin. depth moulded. She 
carries a deadweight of over 7000 tons. The engines have 
been constructed by Messrs. Ri Westgarth, and 
Co., Limited, Sunderland, the cylinders being 234 in., 
384 in., and 68 in. in diameter pes in, stroke ; steam being 
supplied by three large steel boilers working at 200 Ih: 














Fig. 20. The earlier a. Fig. 20, suffered through 
ing to be {made te «i 5 ke Gulag cove, In the 


pressure, A speed of 11 knots was attained 
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Recummeammce™ — ~deuneduns PATENT 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888. 

The number of views given in the Specification Drawings is stated 

in case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated yrom abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ofice Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement 0) the acceptance 0) a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the 'p of a Complete Specification, 

give notice at the Patent Ofice of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


12,160: V. Thomas, Paris. Electric Lamp Fila- 
ments. July 5, 1900.—Filaments for electric incandescence 
lamps, with the object of obtaining more light for less current, 
according to this invention are made from an intimate admixture 
of graphite or carbon, and a certain metallic oxide or oxides, 
the filament being squirted from collodion containing in solution 
the metallic salt or salts, from which the oxides can be redu: 
by heat. The collodion is made by dissolving nitro-cellulose 
(15 parts) inglacial acetic acid (85 parts), and with this solution 
there is mixed an aqueous solution of a pure salt, preferably the 
acetate of the metal or metals. The following prescriptions are 
given: 





1 Collodion 99 8 parts by weight. 
Cerium acetate 5 oo 

9 J Collodion oe hs _ 98 parts 

“ \ Thorium or beryllium acetate ae 
Collodion AA - cs $9 

3 4 Thorium acetate .. 1 part. 
Aluminium acetate .. L @ 


(Accepted July 3, 1901.) 


14,558. G. F. Blochmann, Kiel, Ge: . Wire- 
less Telegraphy. (3 Figs.) August 14, 1900.—This inven- 
tion relates to spark telegraphy by transmission of the electric 
rays in parallel lines, and utilises partly-shielded transmitters 
and receivers with refracting devices intended to render 
parallel and to direct the rays from the transmitter, and 
to collect, concentrate and direct the received rays upon the 
coherer. One or more coherers may be used with each receiving 
lens. The material of which the lens should be made is not 
mentioned, but it is stated that it is ‘‘ made of a material which 
does not impede the passage or propagation of the electric waves.” 
There are four claims, the first of which is broadly as follows: 





























“In an electric wave telegraph the combination of a suitable 
transmitting apparatus and a receiving apparatus consisting of a 
suitably shaped and adjustably suspended or supported camera- 
like box or chamber constructed of a material adapted to intercept 
the passage of electric waves, with one or more electric wave-ad- 
mitting lenses or a system of such lenses inserted preferably in the 
front wall of the said box or chamber, and one or a plurality of 
indicators, or coherers or like devices, arranged withinj the box 
or chamber, and capable of working a suitable recording instru- 
ment, substantially as hereinbefore described and illustrated by 
the accompanying drawings, and for the purpose set forth.” 
(Accepted July 10, 1901.) 


13,199. F.L. Muirhead and R. H. Edgar. Rontgen 
y Apparatus. [7 Figs.) July 21, 1900.—In order to en- 
able one to ascertain the depth of a foreign body or substance 
embedded in an object, according to this invention a fluorescent 
screen is used having one or more opaque lines at right angles to 
the slide. One of these opaque lines occupies a central ition, 
while other pairs of similar — lines may be arranged one on 
each side of, and at equal distances from, the central line, the 
observation apparatus as a whole conveniently being arranged, as 
shown in the drawing. By adjusting the lower slide, which 
carries the vacuum tube, to the same graduation as that indicat- 
ing the tion of the screen, the source of the rays is brought 
vertically under the central line of the screen, and by moving 
both equally in one direction or the other, the part under 
observation may be brought in line with them, and the 
point on the patient’s body immediately over it may be indi- 
cated by means of a pointer adapted to operate beneath the 


























Screen and capable of being clamped to the frame in which 
the said screen slides in any adjusted tion. The point 
80 indicated may be marked in any convenient manner after the 
screen has been removed. Having found this position, the screen, 
which is in contact with the surface of the patient’s body, is there 
retained, while the slide supporting the source of the rays is first 
moved in one direction until the shadow of the part under obser- 
vation falls upon that part of the screen crossed by one of the 
other lines, and then the said slide is again moved, but in the 
Opposite direction, until the shadow this time falls upon the part 
of the screen crossed by the corresponding line on the opposite 
side of the central one, note being taken each time (hy means of 
the graduations) of the distance through which the lower slide is 
moved. The sum of the distances bears the same proportion tothe 
distance traversed by the shadow upon the screen as do the dis- 
tances of the part under observation, from the source of the rays 
and the screen ively to each other. Thedesired measure- 


or, graphically, by drawing two parallel lines at a distance apart 
proportionate to that between the screen and the source of the 
rays and a perpendicular line intersecting them at or near their 
centres. On one of the parallel lines the distance traversed by 
the shadow is marked off centrally, and on the other the distance 
through which the source of the raysis moved is similarly marked 
off. These points are now joined by diagonal lines which inter- 
sect on the perpendicular line at a distance from the screen line 
representing the desired result. Or the result may be obtained 
by means of a _ having a central line crossed at right angles 
by a series of parallel lines, the first of which represents the 
screen line upon which is pivoted a radiating arm at a distance 
from the central line corresponding with that between the opaque 
lines on the screen. In use, the distance through whigh the 
source of the — is moved on one side of the central position is 
marked off on the parallel line corresponding with the distance 
between the screen and the source of the rays, to which point the 
radiating edge of the arm pivoted on the other side of the ceritral 
line is now brought, and the desired result shown by the said arm 
crossing the central line, which may be graduated for this pur- 
pose. (Accepted July 17, 1901.) 

13,679. B. M. Drake, E. M. Sheppard, and the 
Nernst Electric Light Co . ted, London. 
Holders for Nernst Lamps. [4 Fo 8.) July 31, 1900.—In 
lampholders for use with lamps of the electrolytic type (in which 
no vacuum is employed), and in order to prevent the heat from 
the filament from being conducted to the further end of the lamp- 
holder where it would be liable to damage the insulation of the 
leading-in wires, according to this invention the top portion of 
the lampholder is isolated from the bottom, a free air space bein 
between them, and metal parts as far as possible being dapened 
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with between the two portions of the lampholder. Non-conduct- 
ing plates may be on each side of the air space, any connection 
between the plates being limited to small bolts made no larger 
than is necessary to obtaia mechanical strength, these bolts also 
serving the purpose of conducting the current between the two 
portions of the lampholder. Asan alternative, small wires may 
through the intervening airspace, the outside barrel of the 
ampholder being cut away in order to leave the minimum 
number, consistent with mechanical dity, of narrow strips 
connecting the two portions. (Accepted July 17, 1901.) 


155. V. J. Feeny, London. (Allgemeine Elektricitats 
Gesellschaft, Berlin.) Wireless Telegraphy. [12 Figs.) 
December 18, 1900.—This invention appears to be based on the 
discovery that the wire connection to the coherer from the junc- 
tion of the earth contact and vertical conductor should, when the 
best results are desired, be equal in length to the height of the 
vertical conductor. The action is — comparing the 
vertical conductor and the connecting wire leading from its base 
to the coherer with the two legs of a tuning-fork. It is stated 
that “the waves originated in the receiving wire are sharply 
syntonised on the receiver, on the one hand by fixing nodes in 
the tensional curves by means of earth connection, and on the 
other hand by employing the multiplicators.” The ‘‘ multipli- 
cator” appears to a device which increases the potential of 
waves having a certain length, but not influenced by others; in 
one form the apparatus comprises two lengths of wire wound on 
a cylinder in different directions, their two terminals at one end 
of the cylinder being joined so that the two terminals at the 
other end of the cylinder serve for connection to the coherers, the 
current to be “‘ multiplicated” being led in on the two halves of 
the winding at a distance of a complete turn from the joined ter- 
minals. (Acespted July 17, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


16,291. C. D. A London. (Panhard and Levassor 
Company, Paris.) Explosion Motors. [6 Figs.] Septem- 






































ber 13, 1900.—This invention relates to means for regulating gas 





respectively 
ment may be arrived at with the aid of a series of tabulated results 


or oil motors by acting electromagnetically on the valve which 





admits the charge to the cylinders. For this purpose the stem of 
each admission valve terminates with a head constituting the 
armature of an electromagnet. By means of a centrifugal 
governor, when the engine speed is excessive a contact is made 
closing the circuit of the electromagnet coil with a ba or 
other source of electricity. The magnet being thus en ; 

from opening to allow 


holds the armature, preven the valve 

a to pone ge oo be oe bey are several sary 
operating together, each ro’ an SS ° 
act on itsadmission valve with a contact spring for g the 
circuit of its magnet coil. These contact g8 are 80 
relatively to a sloping contact-making = moved by the gover- 
nor that the several contacts are made in succession, the cylinders 


being thus thrown out of action successively. By means of an 
adjusting screw, the ce between the sloping contact piece 
and the contact springs can be varied so as to render the regu- 
lation more or less sensitive. (Accepted July 17, 1901.) 


23.222, W. P. Thompson, Liverpool. (5S. Zielenziger, 
Berlin.) Incandescence Gas Lamps. [1 Fi.) De- 
cember 19, 1900.—In this incandescence gas lamp, so-called 
“intensified” effects are obtained by the combination of an 
injector burner, a short glass chimney, and a long draught- 
producing metal chimney, ingress of air to the interior of the 
glass chimney around the exterior of the mantle being controlled 











for the | peo-geg of enabling the chimney suction to increase the 
inflow of air to the burner tube. The burner tube is of greater 
diameter than is common in injector burners operating under 
ordinary pressure. The glass chimney is preferably made of 
larger diameter than the metal chimney in order to decrease the 
tendency of the air column to be thrown into vibration. (Ac- 
cepted July 17, 1901.) 


SHIPS AND NAUTICAL APPLIANCES. 


11,534. J. Wetter, London, (Rohren Industrie Com- 
pany, Dusseldorf, Germany.) Tub Masts. [2 Figs.) 
June 5, 1901 —Steel masts are made with their sections terminat- 
ing and jointed as shown in the illustration, with the object of 





ponetng ingress of water and air to the joints; it having 
en found that with ordinary constructions of such masts sec- 
tion junctions are liable to break and cause failure of the mast by 
a} of corrosion occurring within them. (Accepted July 10, 
1901. ‘ 


12,470, T. R. Murray, Me Wilts. Unship- 
Dp Grain. [6 Figs.) July 11, 1900.—This invention relates 
to the discharging of grain from vessels into bins on wharves or 
into barges or lighters, and has for object to accomplish this 
operation in a more expeditious and economical manner than is 
at present possible. The apparatus comprises a double elevator 





of the bucket type, carried on an independent barge or pontoon, 
suspended from the end of a swinging arm and capable of working 
in both sides of the vessel’s hold at the same time. The grain is 
discharged from the elevator head on to an endless band carried 
on top of the swinging arm, and may pass from the same 
through the shoot into a barge pbs 





direc 
, or ma po ang a 
automatic weighing apparatus and then into the barge, either in 
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bulk or in sacks. A second band conveyor may also be attached 
to the elevator to carry the grain to the o te side of the 
vessel and deliver it into a receptacle on the wharf, which rece 
tacle may be of a portable nature, and may contain automatic 
eg appliances and arrangements for delivering either in 
bulk or in sacks. The ements are 8 that delivery may 
be made entirely into barge or entirely on to wharf, or partly 
onto each. The conveyor for delivery on wharf side is hinged or 
su on the elevator in such a way that when not in use it 
can be folded back and secured against the same. Special provi- 
sion is made for hanging the elevator from the swinging arm in 
such a way as to be unaffected by slight motion or rolling of the 
vessel or elevator pontoon. (Accepted July 8, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


14,183. P. Campbell, G ow. Locomotive Feed- 
Water Heaters. [i Fig.) August 8, 1900.—According to 
this invention, the feed water for locomotive boilers is heated by 
exhaust steam, or by exhaust steam and spent combustion gases. 














The heater in one form may be 1 pw within the smokebox, and 
comprises a hollow casing around the injector tube of the draught- 
pooling exhaust steam jet, the heated water being delivered 
te the boiler through a valve in the smokebox end thereof. 
(Accepted July 10, 1901.) 


3761. J.T. Marshall, Leeds. Steam-Engine Valve 
Gear. [7 Figs.) oe ge 4 21, 1901.—In order to provide a 
steam engine valve which will open and close quickly, dwelling at 
the open and closed positions, the said valve is actuated from the 
crankshaft through an oscillating link or lever, which is aleo 
moved bodily to and fro, the oscillation of the link or lever about 
its pivot and its to-and-fro movement being produced by two 





























eccentrics, the angular position of which in relation to each other 
aod to the crankpin is such that the opening and closing of the 
valve is caused by the forward and backward oscillations of the 
link or lever supplemented by the forward and backward bodily 
movements of the link or lever, whilst the dwell of the valve is 
caused by the backward and forward oscillations of the link or 
lever being neutralised by the forward an@ backward bodily 
movements of the link or lever. (dccepted July 10, 1901.) 


7390. V. F. Feeny, London. (Abwirme Kraftmaschinen 
Geselischaft, Berlin.) Three-Cylinder e. [1 Fig.) April 
10, 1901.—This engine is designed to use high-pres-ure steam in 






































the first cylinder, exhaust steam from the high-pressure cylinder 
in the second cylinder, and the vapour of some volatile fluid ia 
the third cylinder, the said vapour being generated by the heat 


of the exhaust steam from the second cylinder. The engine is 
intended for use with superheated steam, in connection with the 
employment of which, it is stated, a two-cylinder engine is fully 
as economical as one having three cylinders. In the engine, 
according to this invention the steam is taken from the low- 
pressure cylinder at a higher temperature than is usual. (Ac- 
cepted July 10, 1901.) 

8929. Paxman and Co., Limited, and T. S. King, 
Colchester. Superheaters. (4 Figs.) April 30, 1901.— 
A superheater, according to this invention, comprises a group of 
superimposed elements, each consisting of a compound header and 


aint | 

















ae 


& group of looped or other shaped tubes, one end of each tube of mitted 


the group being connected to one compartment of the header, and 
the other end of each such tube being connected to the other com- 
partment of the header. (Accepted July 10, 1901.) 


TEXTILE MACHINERY. 


12,272. D. T. Lewis, Cardiff. Driving Belts. [8 Figs.) 
July 6, 1900.—In order to weave a leather-edged cotton driving 
belt, a warp is made of strips of cotton with strips of leather on 
each side, and is woven together in the form of a web, using the 
eather as the weft or shute. This weft or shute is formed by a 
shuttle passing a strip of leather to and fro through crossings 
made after the manner of weaving. The result is the production 


ll 


of a belt, the centre portion of which takes the strain and bears 
upon the pulley on which the belt runs, and is of cotton, whilst 
the edges (which are liable to come in contact with the guide- 
ss forks, or the like) are of leather. Another kind of belt, 

aving leather both for one face and the edges, is made by 
warping on the under side of the cotton warps a series of leather 
warps, crossings being made in the ordinary manner. (Accepted 
July 10, 1901.) 


1081. E. Konig, Wurzburg, Germany. Softening 
Jute. Jan 16, 1901.—In order to make coarse, brittle jute 
fibres more flexible and divisible, and to improve their appearance 
so that finer yarns may be produced which can be used in the 
textile industry to a greater extent than jute yarn has been used 
heretofore, jute fibres are, according to this invention, thoroughly 
saturated at a temperature of from 50 deg. to 75 deg. C. in as 
well-divided a state as possible in a bath containing caustic potash 
or caustic soda lye of 30 to 45 per cent., being left therein for 
about an hour; they are then taken out and exposed to a tempe- 
rature of 40 deg. to 45 deg.C. in closed receptacles or sacks for 
about twenty-four hours in order to dry them, after which the 
vegetable glue of the fibre will, it is stated, be found to have 
wits wale rot : op bo od. « Samed tetaeen ate 

water, taken out in, @ concen 

emulsion comprising 100 parts of alkali soap made in the known 
manner, dissolved in 200 _— water to which 100 parts olive oil 
has been added slowly ; they are then slightly wrung out, left at 
about 75 deg. C. for about twenty-four hours, and su uent], 
boiled in water for a short time, and afterwards drained dried. 
It is stated that by means of thie treatment with oil re the 
original vegetable glue and the like is replaced by Ped fatty 
substances which give the fibres a brightness resembling that of 
silk, and make them very soft. (Accepted July 10, 1901.) 


MISCELLANEOUS. 


15,4382. A. Gibb, Hunts Cross, Lancs. Cement 
Manufacture. A 80, 1900.—In order to obtain a more 
easily manufactured cement of the Portland kind, carbonate or 
silicate of baryta is substituted for part of the lime, or peroxide 
of iron for the whole or part of the alumina. It is stated that 
the quality of the cement is not —— by this alteration in 
constitution, and that im it advantages are obtained thereby, 
in that the mixture is ble at a lower temperature and in a 
much coarser condition than is the ordinary mixture. The ma- 
terials are fused under non-reducing conditions out of con 
with the fuel, and in a furnace of the kind described 





preferably 
in patent Specification No. 11,801, of 1900. The slag may be 
quiveaiel in water before . Various substances may be 
uged to furnish the sls for cement, and the following 


rescription is given : Sandstone (90 per cent. silica) 15 parts, 
imestone (53 per cent. lime) 200 parts, purple ore (90 per cent. 
peroxide of iron) 20 parts, clay (55 per cent. silica, 25 per cent. 
alumina, and 5 per cent. peroxide of iron) 40 parts. (Accepted 
July 10, 1901.) 

20,438. O. Imray, London. (A. V.-N. Bryce, Allegheny, 
Pa., and G. Wiz, New York City, U.S.A.) Lock-Nuts. [16 
Figs.] November 13, 1900.—A compact lock-nut which, it is 
stated, will not distort the screw-thread upon which it is applied, 
and can be cheaply manufactured, aaeelion to this invention, 
comprises two parts of hexagonal or polygonal form, one of which 
is screw-th ied, slit along one side, and fits within the other 


Fig.2. 














rt which has no screw-thread, the fitting surfaces or parte 

g 80 tapered that as the threaded part is caused by turning 

the nut on the bolt to advance into the other part, it is 

subjected to a wedging action which causes it to contract and 

firmly grip the bolt. Lock-nuts according to this invention, and 

of more than one kind, are described and illustrated. (Accepted 
July 10, 1901.) 


6141. A. G. Brooks, London. = and Gt. of Eisen- 
und-Kohlen and Co., Differdingen, Germany.) Exhaust 
Fans. (3 Figs.) March 23, 1901.—Through the axle or into the 
casing of a fan employed for exhausting dusty gas or air (as, for 
example, producer or blast furnace pes stream of water is ad- 
The air or gas is preferably drawn from opposite points 
on the casing, so that the currents of air counter impinging may 
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the more readily deposit their dust on the fan. The fan casing is 
made in such manner that the accumulated mud may ly be 
cleaned out from it. The first claim is as follows: Ina fan for 
drawing in dust-laden gases by suction, the provision of means 
guitable for the introduction of water into the interior of such fan 
me ag and for the purpose specified. (Accepted July 10, 
1901. 


11,011. Vickers, Sons, and Maxim, Limited, and 
5 pter, Sh Yorks. Overflow and 
2 Figs.) May 28, 1901.—For a bearing ame 

an oil well from which oil is raised to the journal, an overflow an' 
drain cock according to this invention comprises a nozzle, a 
lug. and a part having two passage-ways—one from tbe normal 
or of the oil, and the other from the bottom of the well. The 





two passages through or on the tap plug are, in effect, at an 
angle with each a so that when th overflow passage is open 
the drain-off eis closed, and vice versed, or both passages 
may be cl . There is one claim in which the scope of the 
invention is limited to such taps or cocks as have the holes or 

on or through them at right angles to one another. 
Paccepted July 17, 1901.) 

14,625. A. Edwards and SirE. M. Nelson. Drying 
, mee Saou $e past. August 165, uetees M 
eprived of watery vapour by free: apparatus, u 4 
Salk coonten nid 7} which semen, So from the air becomes 
deposited. According to this invention and in order to avoid 
the necessity of introducing fresh supplies of air into rooms in 

hich ic plates, films, especially 


ese are ble), the Pp 
air in the room is dried by ae into contact with 
= sed containing fluid at a a low freezing point. 
ere are four claims, all limited to the drying of photozraphic 
plates, films, and paper when heating and freezing appara’ us are 
used in co-operation. (Accepted July 17, 1901.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford) 





street, Strand 
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EIGHT-COUPLED LOCOMOTIVE FOR MINERAL TRAFFIC; CALEDONIAN RATLWAY. 
CONSTRUCTED FROM THE DESIGNS OF MR. J. F. MINTOSH, LOCOMOTIVE SUPERINTENDENT. 
(For D:scription, see Page 281.) 








THE CLYDEBANK SHIPBUILDING 
AND ENGINEERING WORKS. 
(Concluded from page 243.) 

The Engineering Department.—We may now turn 
to the engineering department of the works, which is 
compactly arranged near to the head of the fitting- 

¢gut basin. Some idea of the capacity is provided 
by the fact that for several years the average out- 
put has been over 60,000 indicated horse-power per 
annum, the number of men engaged in this depart- 
ment alone being from 2700 to 3000. A separate 
entrance alike for workers and materials is pro- 
vided, and here there is the same regular method 
of storing the material in readiness for the various 
sections. The main engine shop consists of a 
building 410 ft. long by 360 ft. wide, divided into 
four main bays, the height being about 60 ft. The 
respective bays are utilised as delivery departments, 
large machine shop, erecting department, and small 
machine shops; the erecting bay being placed 
between the two machine-shop bays so as to mini- 
mise the distance through which the various parts 
require to be moved. 

Fig. 9 on the two-page plate which we give this 
week is a view in the large machine-shop, in which 
there are many tools of noteworthy dimensions. 
Traversing this bay, one notices two vertical milling 
machines, the cutters used varying up to’18 in. in 
diameter ; the cross-feed is 6 ft.,. the transverse 
feed is 2 ft. 1 in., the movable circular tables being 
4 ft. There is another triple-gear miller, capable 
of milling a surface 10 ft. by 4 ft. 7 in. by 18 in. 
deep, the table being fitted with a quick-return 
power motion. Opposite this latter tool is a 
triple-geared lathe 20 ft. between. centres, with 
an independent motion by screw; the -headstock 
is 33 in., and is provided with rack motion for 
quick hand traverse. The saddles are arranged 
so that they will pass alongside of the shifting 
head in order that an extra large job may be 
faced up. The face-plate is 5 ft. 10 in. in diameter, 
and can swing 48 in. and 54 in. clear of the back 
and front saddles respectively. There are two 

-other powerful treble-geared lathes mounted on one 
bed, so that a piece of shafting 33 ft. long can be 
driven by both heads. Close by is a large radial 
drill having a spindle 5 in. in diameter, and fitted 
with screw and hand gear; the jib can be moved 
vertically to a distance of 3 ft., the drilling spindle 
traverses 8 ft., and the vertical feed is 2 ft. 6 in. 
There are five slotting machines, the larger having 
a 20-in. stroke, with compound and rotary table, 
and another with a 16-in. stroke, with quick-return 
motion, admitting articles up to 5 ft. 4in. in 
diameter. Adjoining is a large treble-geared face- 
plate lathe, the plate measuring 11 ft. in diameter. 
There are together a set of three combined planing 
and slotting machines, with quick-return motions. 
One can deal with an area of 21 ft. long by 17} ft. 





high, and.is arranged to take a cut of cast iron 1 in. 
deep at a speed of about 15 ft. per minute ; a second 
can slot and plane over a surface 20 ft. 6 in. lon 
by 14 ft.. high; the third machine can take a jo 
15 ft. long by 12 ft. high.. At.the north end of the 
bay is a set of four horizontal universal boring, 
drilling, and tapping machines, and two of these 
can operate over a continuous vertical surface of 
about 40 ft. by 104 ft. These powerful machines 
have bored cylinders up to 48 in. in diameter, 
tapping and ‘studding their flanges at a single 
setting. One of the 5-in. spindles of these ma- 
chines is fitted with ; an interchanging wheel 
arrangement for combing or cutting internal screws 
of large diameter by means of a chasing tool held 
in a small slide on the end of aspindle. Opposite 
these machines are two powerful treble-geared 
shafting lathes, whose beds are continuous, and 
with feeds up to 50 in: per minute. .They are 
21-in. centres,’ and each is fitted with two strong 
duplex sliding saddles, each having front and back 
duplex rests. The front rests are arranged for 
tapered work. 

he small machine-shop, illustrated by Fig. 10 
on the two-page plate, has a splendid installation 
of tools, but mention need only be made of three 
124-in. screw-cutting lathes, whose beds are about 
16 ft. long ; a 7-in. double-geared self-acting hollow 
spindle,’ capstan rest, chasing lathe ; an 8-in. uni- 
versal self-acting open-spindle double-gear chasing 
lathe, fitted with a capstan rest ; two 6-in. self-act- 
ing lathes ; and seven lathes ranging from 6-in. to 
12-in. centres. About the centre of the bay are 
placed a number of drilling and tapping machines, 
and further southward is a multiple drilling ma- 
chine, arranged to drill holes 1} in. in diameter 
by 1 in. deep, at the rate of ten per minute, 
through steel plates 114 ft. wide by 15 ft.:long, 
or through drums 4 ft. in diameter by 10 ft. long. 
Amongst other tools, reference may be made to a 
band-saw for sawing tubes and coupling pieces, 
&c., admitting pieces 2 ft. 6 in. deep and 4 ft. 
between the saw and frame. 

Fig. 11 on the two-page plate illustrates the 
erecting shop, which is served by two 40-ton 
overhead travelling cranes, with a liberal supply of 
hydraulic jib cranes. At the north end of this bay 
is placed a very large surfacing lathe, the face plate 
of which is 12 ft. in diameter, the width across the 
slide bed being 10 ft. 8in. There are two tool 
boxes that traverse on the slide, and suitable gears 
for longitudinal and transverse feeding are provided. 
The machine is capable of dealing with very large 
cylinder covers, parts of condensers,-and also for 
the important work of machining and buffing 
cylinder liners for naval vessels. Adjacent to this 
machine, but on the west side of the bay, is a large 
vertical boring machine, having an 8-in. diameter 
spindle and special large table having 10 ft. travel ; 

so two large horizontal boring machines, all 








capable of dealing efficiently with the heaviest 
work of the shop, being provided with the most ap- 
proved means of adjusting the work under operation. 
Adjoining are two 8-in. spindle vertical boring 
machines, having a 4-ft. travel. The spindles are 
fitted with a special arrangement for boring conical 
holes, such as are usually found in propeller bosses, 
&c. This arrangement consists of a parallel boring 
bar with a groove running its entire length, in 
which slides the tool-holder, traversed by a screw 
fed automatically. The bar carries a crosshead, on 
which is mounted a traversing top-centre, which 
engages the socket of the boring spindle ; in the 
lower end is formed a socket bearing of hard 
steel, which runs on a corresponding spherical- 
ended centre bolted through the frame of the ma- 
chine, below the level of the bedplates. The taper 
of the hole to be machined is adjusted by traversing 
the top-centre on the crosshead. Further down 
the erecting shop are four sets of boring, tapping, 
and studding machines, fitted with a milling arrange- 
ment. These have also level:iron beds in front, 
and can drill over an area of 40 ft. by 104 ft. high. 
They have 3-in. spindles, having a travel of 3 ft.,. 
and form a valuable part of the equipment of the 
department. 

he fourth bay, forming the receiving or delivery 
shed, has a travelling jib crane which removes 
materials from the railway company’s wagons, de- 
positing them in positions convenient for the 
travelling cranes in the shops. There is a separate 
tool-fettling department, and the machines specially 
set apart for preparing the tools include a universal 
milling machine, a shaping machine, milling cutter 
grinders, Morse drill grinders, emery grinders, and 
a number of eaves grindstones. The — 
portion of this west bay is occupied by the light 
iron-finishing shop; well supplied with light travel- 
ling cranes, and the smaller machine tools n 
for this'class of work, as well as hydraulic cranes 
and lifts for promoting despatch to and from the 
ground floor. 

Brass Foundry.—The brass foundry is situated 
to the west of the main engine shop, the inter- 
vening space of 50 ft. being utilised for storing 
scrap and pig iron, coke,-and other foundry 
requisites. e foundry is 160 ft. wide and 
250 ft. long, and is considered one of the largest 
and finest in the country, having ample plant 
and every facility for carrying out all classes of 
work. This foundry is well illustrated by Fig. 12 
on the two-page plate. The equipment includes 
air furnaces ranging from 16 tons to 5 tons, dry- 
ing stoves 20 ft. long by 20 ft. wide, heavy over- 
head travelling cranes and hydraulic jib cranes, 
small 2}-cwt. air furnaces and 32 crucible furnaces, 
hydraulic and hand moulding machines, including 
rumblers, also circular:and band saws. In order 
to make the foundry self-contained, there is a 
3-ton cupola for making the required moulding- 
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boxes and plates, core bars and core irons, and the 
other cast iron necessary for the department. Brass 


castings up to 25 tons have been dealt with. Ad-/ 


joining the foundry are the requisite stores for 
metal, sand, furnace coal, &c., and near by is the 
hydraulic house, in which is a 60 horse-power and 
100 horse-power gas engine, driving separate three- 
throw -_pumps, and supplying two accumulators 
15 in. and 21 in. in diameter respectively, with a 
stroke of 14 ft. 

Belleville Boiler-Shop.—The Belleville boiler-sho 
is situated on the ground floor of a two-storey build- 
ing immediately to the west of the main engine- 
shop, and is exclusively devoted to the manufacture 
of the various parts of the Belleville boiler. The 
machines number in all about 30 tools, and com- 
prise a three-spindle herizontal boring, facing, and 
tapping machine to finish the end boxes into which 
the tubes are screwed ; surfacing lathes for coup- 
lings; two milling machines ; a number of emery 
grinders ; and a double geared screwing machine. 
This’ latter consists. of a large hollow spindle 
mounted on two long bearings, and carrying 
powerful universal self-centring chucks at either 
end, which grip the tubes to be screwed. The 
strong circular frame for holding the six dies 
employed is mounted on a saddle, and is fitted 
with micrometer cones for their adjustment. A 
slide rest is also provided for facing, bevelling, and 
grooving the ends of the tubes ; and a centrifugal 
pump supplies the necessary lubricant to the dies 
while screw-cutting. The lower part of the sho 
is reserved for the building and testing of bot 
generator and economiser elements. 

The Brass-Finishing Shop—This shop is illustrated 
by Fig. 13 on the two-page plate. It forms the 
upper floor of the two-storey building, the ground 
floor of which is devoted to Belleville boiler work. 
The shop is supplied with lathes, milling machines, 
and screwing and grinding machines, a most 
interesting feature being a number of small Eng- 
lish and American machines of ingenious design 
for the machining of duplicate parts. In both 
of these shops small longitudinal and transverse 
overhead travellers are arranged, as well as a 
powerful hydraulic hoist for the transport of mate- 
rial to and from the brass-finishing shop. 

Sheet-Iron Shop.—The remaining illustration on 
the two-page plate is the sheet-iron shop, one of 
the new buildings in the west yard. There is no 
need to point to the light character of this building 
in view of the illustration (Fig. 14). The two bays 
make the shop 100 ft. wide and the length is 220 ft. 
The plant in use includes hydraulic stamping presses, 
mangles, and shearing and drilling machines cap- 
able of forming the holes simultaneously in a com- 
plete length of pipe ; and as to the extent of work 
carried out, perhaps the best indication is that there 
are 200 employés in the department. 

Boiler Works.—The boiler works are situated in 
juxtaposition to the engine shops ; the building is 
divided into three bays, being 410 ft. long, with a 
total width of 140 ft. In the two largest bays the 
cylindrical boilers are constructed, and there are 
several very powerful tools, notably plate-edged 
planers for dealing with plates 38 ft. long, anda 
vertical machine for cutting ovals for manholes on 
cylindrical boilers. In the main bay there is a plate 
furnace 20 ft. long by 10 ft. wide, with a powerful 
steam hammer, the whole set being commanded by 
an hydraulic crane. It is hardly necessary to say 
that there are several powerful flanging machines, 
multiple boring and drilling machines, vertical 
= rolls taking 12-ft. plates, and many 
punching, shearing, and drilling and tapping 
machines, besides several large riveting machines. 
The third bay is largely utilised for the construc- 
tion and erection of water-tube boilers, and of this 
department an illustration is given on Fig. 15 on 
page 290. 

Galvanising Shop.—There is a galvanising shop 
both for the shipbuilding yard and the engine 
works. The building in which these are arranged 
has three bays, and is about 150 ft. long by 100 ft. 
wide; there are three large hot baths and four 
acid baths, with two large electro-deposition tanks 
and a large sand blast, the power for this latter 
being supplied by three air-compressors driven by 
electric motors. An illustration of the galvanising 
— — on a 16 on page 290. 

ngine Works Smithy.—Fig. 17, page 290, 
illustrates the smithy attached to the engineering 
department, the building running parallel to the 


hammers, and there are several air furnaces. A 
large number of forgings of considerable size are 
roduced for the engines of ships and for the 
iler-shop requirements. 

The Coppersmiths’ Shop.—A new building, 250 ft. 
long by 50 ft. span, has been erected in the west 
yard to accommodate the coppersmiths, and, as 
shown by Fig. 18 on page 290, it is well equipped. 
Alongside this building is the producer-gas plant, 
with generators, coolers, and holders. ‘ 
Power Plant. — An interesting item in the 
arrangement of such a large establishment is the 
system of generating and distributing power. 
Electricity is used cn an extensive scale, not only 
for the lighting of workshops, sheds, the interiors 
of ships under construction, and of the yard gene- 
rally, but also for the driving of the machine tools. 
There are three separate generating stations: one 
in the centre of the shipyard, another in the 
engine and boiler works, and a third close to the 
sawmill and wood departments. The shipyard 
station is equipped with six boilers of the Babcock 
and Wilcox type, which provide steam for the 
shearleg engines close by, as well as for running 
the electric generating sets. They also serve as 
destructors, being used for disposing of the 
sawdust, shavings, &c., from the various wood- 
working shops, and the rubbish collected from 
the interiors of ships under construction. The 
station is equipped with a fair representation 
of the best Bs e of steam engines and dynamos, 
comprisin i and Robinson’s central valve 
engines, Belliss and Morcom’s forced lubrication 
engines, and Robey’s high speed open engines. The 
dynamos include such makes as Siemens Brothers, 
Crompton, W. H. Allen, Sons, and Co., Brush 
Engineering Company, and the British Schuckert 
Company. The total engine power installed is 800 
horse-power, while the electric output is 700 kilo- 
watts. A largeset of Tudor accumulators is provided 
for supplying current during periods when boilers or 
generating sets are shut down, so that there is at 
all times an uninterrupted supply of current. 

The engine works generating station differs in 
respect that the dynamos are run by gas engines, 
with the intervention of rope. Four of the en- 
gines are by the Premier Gas Engine Company, 
three of them each driving a generator of 80 kilo- 
watts, the fourth driving a generator of 180 kilo- 
watts, and the other two, by Crossley Brothers, 
drive generators of 44 kilowatts each ; the total is 
thus about 500 kilowatts. The engines are supplied 
with gas from Dowson producers. 

The sawmill generating station consists of four 
dynamos, two of 77 kilowatts and two of 44 kilo- 
watts, driven by rope from the main sawmill 
engine. 

There are in the works about 750 arc lamps of 1000 
to 2000 candle-power, and about 5000 incandescent 
lamps of 16 candle-power. The arc lamps are used 
principally for outside illumination, and in the in- 
terior of the larger sheds and shops. The incan- 
descent lamps are used in all the wood-working de- 
— and offices, and for all bench work. 

hey are also adopted for the internal lighting of 
ships during construction, replacing the old - time 
naphtha lamps. 

Electricity is largely used for machine-tool driv- 
ing, the power utilised in motors amounting in all 
to about 1050 brake horse-power. There are over 
150 motors in use varying in power from 30 brake 
horse-power downwards. In the first place, there 
are a number of high-speed electric overhead 
travelling cranes in the wood departments, boiler 
shops, and engine shops; two large electric jib 
cranes, one of which is capable of lifting 10 tons 
at 42 ft. radius, and the other 5 tons at 60 ft. radius. 
A number of the other motors, again, are applied to 
general shipyard work, such as shop driving—the 
new ironworkers’ sheds being entirely electrically 
driven by motors applied directly to each machine 
—punches and shears, plate-bending rolls, plate- 
straightening rolls, angle cutters, bevelling ma- 
chines, countersinking drills, planing machines, 
squeezers, circular saws, tool grinders, &c. Motors 
are also applied to the lighter class of work, such 
as — drills, pumps, and ventilating 
fans on rd ships under construction. Two 
powerful electric winches are utilised for lifting 
armour plates and other heavy work in connection 
with the construction of warships. 

Power is supplied to the majority of the machines 
in the east yard by a horizontal compound Robey 
engine, situated at the west end of the ironworkers’ 


in diameter, with a stroke of 40 in., and indicates 
about 300 horse-power. The engine transmits the 
power to two main lines of shafting, extending 
throughout the ironworkers’ shed, and also sup- 
plies power for the shipyard engineers’ shop, which 
is situated close to the engine. Steam is supplied 
to the main engine by four large Lancashire boilers. 
The boilers are fitted with Proctor’s_ patent mecha- 
nical stokers, the coal being raised by a steam 
elevator and distributed by means of a screw worm. 
These boilers also supply steam to a Tangye engine 
of about 80 horse-power for driving machi- 
nery in the joiners’ shop, to a small auxiliary 
engine in the shipyard engineers’ shop, and to 
15 steam hammers in the forge and smithy. 

An hydraulic pressure system is installed through- 
out the yard, and is used for actuating the powerful 
flanging machine shown on the engraving, Fig. 2 on 
the two-page plate given with our issue of August 23 ; 
also two large manhole punches, several portable 
riveters, and a number of hydraulic cranes and 
capstans. The pressure for this system is 1000 Ib. 
per square inch, and for the portable hydraulic 
riveters a separate system is used with a pressure 
of 1400 lb. per square inch. 

Administration..—The principal offices are cen- 
trally situated, and near the main entrance to 
the works. They include, on the ground floor, 
model-room, counting-house, engine works, draw- 
ing-office, with accommodation for fifty draughts- 
men, and alongside the manager’s office, which is 
also close to the engine shops. The first floor has 
the board-room, private offices of the managing 
director, &c., shipyard drawing-offices, with accom- 
modation for 100 draughtsmen, and tracer’s office ; 
while on the second floor is a completely equipped 
photographic department. There is a suite of 
offices for Admiralty overseers, &c., while distributed 
throughout the works are time offices. The ship- 
yard manager has also an office close by the build- 
ing berths for consultations with his foremen, &c., 
while a system of telephonic communications is in 
use, so that it will be seen that vast as is the estab- 
lishment, its organisation overcomes any of the dis- 
advantages of distances, and thus it comes that 
work can be expeditiously and cheaply done, as the 
records of the establishment show. 





THE LAW OF SUPPORT. 

In the recent case of the Glamorganshire Canal 
Navigation v. Nixon’s Navigation Company, which 
was heard in the Court of Appeal on July 2, an 
important principle was laid down in relation to 
the payment of compensation in respect of the 
compulsory purchase of land by a canal company. 
The facts of the case, compressed as far as possible, 
were shortly these. At the close of the eighteenth 
century the canal company obtained Parliamen- 
tary powers to make a canal in Glamorganshire, 
through property which belonged to the defendants’ 
predecessors in title. The Act which conferred 
these powers was in the form usually adopted in 
such cases. It made it necessary for the plaintiffs 
to give notice and pay compensation to all land- 
owners whose property was affected by the canal. 
Compensation was duly paid to the defendants’ 
predecessors in title. 1t having been recently dis- 
covered that coal, valued at 500,000/., lies either 
beneath the canal or at such a distance therefrom 
that any interference with the coal might involve 
a risk of subsidence—the defendants having 
announced their intention of working this coal, 
the plaintiffs sought a declaration to the effect that 
they are not entitled to do so, and that inasmuch 
as compensation for the taking away of this right 
had been originally paid to the defendants’ pre- 
decessors, the plaintiffs were under no further 
liability. In these circumstances, after a prolonged 
inquiry, the Court of Appeal have decided that the 
owner of the coal subjacent and adjacent to the 
canal was not entitled to get the coal without 
leaving sufficient support for the canal, and that 
the coalowner was not entitled to compensation 
for the coal left unworked, as his predecessor in 
title, at the time the land was purchased, could 
have had the compensation included in the price of 
the land, and that after the lapse of time it must be 
assumed that the compensation for the necessary 
support was so included. It is fortunate for the 
canal company and unfortunate for the defendants 
that the original landowners had no knowledge of 
the coal store beneath the land of which they were 
deprived. The principle that the compensation 








boiler shop. As shown, it is a light structure, with 
35 hearths arranged on either side, with 13 steam 


shed. The engine has cylinders 18} in. and 30 in. 
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chase by a canal company is equally applicable to 
the acquisition of land for the purposes of a railway. 
As old mines become exhausted and new shafts are 
sunk, those portions of valuable seams lying be- 
neath railway lines will attract the attention of 
colliery owners, who, being prevented from work- 

~ ing, will find but poor consolation in the thought 
that their predecessors in title were compensated 
in days gone by. The probability that serious loss 
may thus be caused becomes all the greater when 
we recollect that colliery districts are usually 
covered with a network of railways; that in the 
days when many of the main lines were laid down 
landowners, whose property was invaded, had no 
knowledge that there was coal beneath their land. 
Seeing that the judges have now declared that coal- 
owners must stop working without being able to 
claim compensation, the time seems to have arrived 
for legislation on the subject. If no right to claim 
further compensation is conferred, the company 
should at the outset be put to the expense of 
boring, or of taking other effectual steps to ascer- 
tain the full value of the property over which the 
line is to run. 

While dealing with this subject it may be useful 
to observe that where compensation in respect of 
the liability to leave support is payable to the 
grantor of the land or his successor in title, it 
should be claimed as soon as the company or 
authority have constructed their works. It is then 
payable ; and is payable in respect as well of pro- 
spective as of actual injury. If the mine-owner 
postpones making his claim until the time when, 
but for the Act, he would be in a position to work, 
he will be too late. In such a case he cannot rely 
upon the usual words providing compensation for 
future injury through the exercise of the statutory 
powers. Such words only apply to damage not con- 
templated, or not capable of being ascertained, 
when the works are constructed. To obviate the 
difficulties raised by the case under discussion, 
some modification of the law, as above stated, will 
be found necessary. 





THE CONSTRUCTION AND SYSTE- 
MATIC MANUFACTURE OF ALTER- 
NATORS. 

By O. Lascueg, Berlin. 
(Concluded from page 242.) 


SrcTion 6.—THrory or THE Tre Work. 

The first stiffened machines were built on the 
basis of experiment, without proper calculation. 
The object was primarily to make the armature 
rigid. It was intended to put the outer frame- 
work in tension, as in the case of a shrinking 
ring, or an iron hoop round a barrel. Thus the 
first carrying out of the tension dynamo system 
was with the tension parts on the back, and it 
will be clear that for this type an exact theory 
is almost impossible It is, however, less difficult 
to establish a theory for the rim tied by the tri- 
angular system. An exact theoretical considera- 
tion, or mathematical calculation, is hardly worth 
while, as the stress upon the section of the arma- 
ture ring, which is made of large cross-section on 
account of the magnetic conditions, is so exceed- 
ingly small as to almost disappear; and, further- 
more, the constructive material required for the 
stiffening system beyond these limits is so trifling 
that it makes no difference whether a rod has a 
diameter of 1} in. or 2 in., just as it is also a 
matter of indifference whether the fitter stretches 
rods so as to impose a strain of 400 or 800 kgcem.? 
(5689 lb. or 11,380 lb. per square inch). 

The limits which are here given to the con- 
structor, or the fitter, are exceedingly wide, before 
the question of vost is touched or objections as re- 
gards the working become apparent. 

Anapproximate examination of the deflections and 
the forces seemed desirable in order to be able to 
compare the deformations which take place in a 
stiffened machine with those of a rigidly constructed 
cast-iron casing. The question was, what weights 
have to be employed in order to makea given arma- 
ture ring sufficiently rigid, firstly, by a system of tie- 
rods, and, secondly, by an equally—or, at least, 
sufficiently—stiff cast-iron casing? It was first 
calculated how much a laminated ring composed of 
many segments, and bolted together with many 
Screws, differed in its elastic properties from a 
wrought-iron ring of full section. Here the elastic 


deformations of the laminated ring were ascertained, 
those of a solid ring were found by calculation on 


the basis of stresses which’ the mounted armature 
ring would suffer. 

The greatest force‘acting' on the rods had ‘been 
ascertained on a tied laminated system of 4500 
millimetres diameter ata triangular tension of twice 
4000 kilogrammes, and so with this force a hori- 
zontally-supported laminated rim was acted u 
at the corresponding points and deflected ; in this 
position the rim was balanced out and the tensile 
strength of the rod acted solely as an outer force, 
the moment of resistance of the laminated ring 
being the interior forces. 

The test of the laminated ring gave a decrease 
of diameter to the extent of 5 millimetres, whilst, 
according to the calculation, the diminution of a 
solid wrought-iron rim would amount to almost 
4 millimetres. 

For an horizontal rim the first problem is to 
obtain the amount of stress which would be exerted 
by the action of the largest possible number of 
equal radial forces uniformly distributed along 
the circumference. Thus only very slight de- 
flections would be produced, uniformly distri- 
buted over the said circumference. This was the 
principle embodied in the construction illustrated 


Fig 








in Fig. 1 on page 173 ante. When brought into a 
vertical position, however, these conditions undergo 
an alteration in consequence of the weight of the 
rim itself coming into action, and this action itself 
varies considerably, according to the choice of the 
points upon which the rim is journalled. 

Fig. 56 shows the momenta and normal force 
surfaces for the horizontally located free rim, placed 
under stress by one of the rods of the triangular 
system. The deformations are marked from the 
assumed fixed point D. The iron rim is developed 
into an egg-shaped body, the apex of which is oppo- 
site to the point D. Starting from this point, the 
circumference at an angle of about 30 deg. is bulged 
out, but at about 80 deg. is bent inwards, and sub- 
sequently becomes more and more bulged as the 
point C is approached. R 
Fig. 57, page 278, shows the rim in a vertical posi- 
tion, firstly, under the assumption that it is pivoted 
at two points in the horizontal centre line. 

In consequence of the influence of the weight the 
top bends sharply inwards, whilst the greatest out- 
ward bend takes place at an angle of 30 deg. towards 
the horizontal line. The lower rim sinks consider- 
ably towards the bottom, causing the supports, 
which are here assumed to be rollers, to again come 
into play. 

When the rim is mounted upon feet which are not 
exactly on the level of the centre of gravity of the 
rim, but, as usual, at some distance from it, the 
proportions again change, more especially as regards 
the extent of the deflections. 

To constructively carry through this stiffening 





two points at about’ two-fifths of the height of the 
ring from the horizontal, and further tie-pieces from 
these two points to the bottom. This problem 
could be solved either by two triangular stiffening 
systems laterally attached (Fig. 58), or by a system 
of tie-rods located at the back (Fig. 59). « 

The arcs between these assumed points would 
have to be protected against too great deflection, 
either, in the case of the laterally located system, 
by fitting in a reversed triangle, or, in the 
case where the system is located in the back, by 
using separate tying devices. : 

In accordance with these considerations, the rods 
of the triangle pointing towards the top may have 
smaller sections than the rods of the triangle rest- 
ing on its apex. For the exterior stiffening system 
various sections could be employed also on the 
fastening of several points as pivots. All these 
construction weights are, however, so exceedingly 
small that none of them, for workshop considera- 
tions, need be taken into account. 

With reference to the principle illustrated in 
Fig. 1, page 173 ante, some doubts arose. It 
appeared impossible with the arranged stiffening 
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system demands, therefore, firstly, a tie between 








system to bring the rim toa true circle; and in 
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spite of the provision of several compressive stays, 
it was felt doubtful if this arrangement would 
maintain its true roundness, as well as the trian- 
gular stiffening. This uncertainty was removed 
by the building and operation of the 1600 horse- 
power dynamo, the erecting of which was easily 
accomplished with the aid of light cranes. The 
endeavour to attain the true shape with the 
stiffening system itself—i.e., the back stiffening 
system, which in this res was the same prac- 
tically as the triangular stiffening—and yet to main- 
tain a pleasing appearance, led to the constructional 
alteration which, slightly exaggerated, is shown in 
Fig. 63, page 278. In this the outer form of the 
octagon was retained, and, contrary to the sketch, 
the rod system bears hard against the sheet-iron 
back. The compressive stays were no longer mounted 
radially to the outer rim, but at different angles, 
so that the upper pair of compressive stays form 
straight lines with the lower compressive stays on 
each side, and there results almost no radial com- 
ponents. The deflections produced at these points 
can thus be kept as small as desired. By the deter- 
mination of a suitable point of the horizontal rods, a 
separate stiffening of the quarters of the rim could 
be effected if desired. 

These considerations further showed that it is not 
n to stiffen the laminated rim entirely and 
solely in itself, but that it suffices if it is corrected 
at the lowest points of the outward or inward de- 
flections by the employment of tensile or compres- 
sive elements, the same as are, for instance, illus- 
trated in Figs. 61 and 62, 

The outward deflections, as shown in Fig. 63 
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are prevented by a system of stay-rods suitably 
distributed over the side plates, which compensate 
the tendency to deformation of the rim. This 
means in a certain sense also a stiffening of the 
rim—viz., with forces, the ratios of which are 
determined by the weight of the rim iteelf. 
The tie-bolts may also be secured to flanges pro- 
vided on the laminated rim, the said elastic lami- 
nated rim will then; in a similar manner, as a flat 
spring, serve as a link. 

A 62 shows that the outward deflections may | 
also be obviated by tie-rods engaging at the points | 
of the greatest outward deflection, and attached to 
the foundation. The under halves of the rim could 
also be supported against the foundation. This 
latter system, however, might scarcely perhaps, for 





sesthetic reasons, be carried into practical execution. 


An attempt was made to ascertain on a dynamo 
of 1500 horse-power the extent of the action of this 
force: Inspite df the somewhat weak construction 
of the cast-iron feet, this was not successful, al- 
though the trial was continued from the time the 
—e ran dead up to the exciting and up to full 
After long and continued running, a slight deflec- 
tion of the spring balance was perceptible, as the 
rim, in consequence of the continued teapaate.| 
magnetisation, had become warmer, a 
distance of the two points connected together for 
purposes of measurement had become greater. 

he fact that this unsymmetrical acting force 
did not produce a measurable deformation is a 
further proof of the stiffness. and rigidity of the 
entire construction. 


j 





Fig. 57. 
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In the same manner as the ties, appliances may 
be constructed by means of which the outward de- 
flections can be forced in; compression struts 
may also be used, by which the inward deflections 
can be prevented. 

The magnetic excitation of the machines—i.c., 
the magnetic attraction emanating from the pole- 
pieces—shows itself upon the armature rings as an 
entirely central attracting force towards the interior, 
— that truly central erection is attained. 

e action is therefore similar to that of a shrink- 
ing ring arranged around the laminated rim, and 
the action of the cross-ties is thus in a certain sense 
aided. 

Another less favourable exertion of influence is 
produced by the peripheral force—i.e., that turn- 
ing momentum which becomes transferred by the 
driving engine from the inductor to the casing ; the 
peripheral force tends to deflect the casing, in 





conformity to the a of its feet, to a 
slantingly inclined oval (Fig. 60). 
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Section 7.—THEe Economicat IMporRTANCE OF 
THE STIFFENING SysTEM. 

Fig. 1 on page 173 ante shows a stiffened 
dynamo of 1200 to 1500 horse-power, and an 
older dynamo of the same output and revolutions. 
In the older machine, at the side of the inductor 
is a flywheel on the shaft, and in the new construc- 
tion the whole rotating mass is the inductor itself. 

Peculiar to the new machine, and somewhat 
unusual, is the fact that the high-tension winding 
is entirely uncovered. The risks of the attendants 
coming in contact with any part of the machine is 
enti obviated by a railing extending all around 
it at sufficient distance. Against wilfully touching 
the machine, no matter how well the winding be 
covered, there can, of course, be no protection. Such 
kind of protection, however, as is employed with 
cast-iron casing machines can here also be made 
use of ; the advantage of it is, however, somewhat 
doubtful, for even in spite of the greatest care a 
certain oil dust is produced, which oil vapour in 





the atmosphere of the machinery room becomes 
thrown by the rotating wheel, revolving at a 
speed of 20 to 30 metres, against the winding, 
and settles there. With respect to mainten- 
ance, inspection, and cleaning, the machine with 
— winding always remains the most prac- 
tical. 
There is yet another point in which this dynamo 
will be found modern. It is well known that iron 
by continual alternate magnetisation becomes 
warm. The temperature may, without any injury 
being feared for the machine, rise to 70 deg. or even 
80 deg. Cent., measured inside the iron or directly 
on its surface. The non-electrician is easily de- 
ceived in judging the temperature, as a machine 
where the iron can be directly touched appears to 
him considerably hotter than a machine with a 
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; cast-iron back, the magnetic material of which is 


perhaps really very much hotter. : 

In Fig. 64, page 279, a dynamo of the Westing- 
house Company is represented, the details of which 
were only recently published. This dynamo has 
about 5000 kilowatts nominal capacity at 75 revolu- 
tions per minute. Fig. 65 shows in comparison 
the sketch of a stiffened machine, where the work- 
ing material has the same sectional area. 

The construction of Westinghouse is charac- 
teristic and free from objection. In this machine 
the endeavour has been made to obtain a very 
rigid structure, and in this direction the effort has 
been crowned with great success. It has been 
attempted to bring the unavoidable deformations by 
the weight of the machine itself down to the lowest 
possible limit. : 

The same results, viz., the lowest possible devia- 
tions from the exact circular form can, however, 
be obtained also with the stiffening system. The 
fundamental difference is that the constructional 
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: t-iron casing machine und : ' « Rigid-Cast-  Stiffened | . It will be seem that in the first case the total 
ies Pov and thus are strained by the infin: a Outs. weight is approximately six times greater than is 
ence of the weight, _— in — stiffening Weight of the magnetically. See ee cp th ae 
system tying 18 effec y tensile stress acting strained material (lami- only five-fourths o weight. her 
upon the rods ; and thus the compressive and tying | nated rim) ...° 0 44.0 as 40 40 words, the weight which according to calculation 
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forces, without the ring losing its exact circular| | Additional — constructional pore an active part amounts to 80 per cent. when 
form, i.e., without an appreciable deformation, are | weight «ww se se 15 10 stiffened, and to only 20 per cent. of the entire 
directly closed in teateanied. EC nag — _| weight when rigid cast-iron casing is used, so that 


’ As far as the details and sketches could be ascer- | Total weight of the sta- more than four-fifths are merely employed for 
tained, the comparison of the weights is as follows : | tionary part waste thes 235 50 , stiffening purposes. 
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The sketches also show what facilities.in the 
érection are afforded by the stiffening system. The 
mounting of the heavy cast-iron casings requires 
very heavy cranes. 

. Furthermore, the fitting of the connecting-sur- 
faces at angles of 90 deg. and 45 deg., and the 
working up in the shops with the many grooves 
and keys, is very difficult. The massive casi 
requires, further, a very deep foundation pit, the 
connection of the shaft bearings is, in co uence 
of the dismembering of the foundation block, less 
rigid, and both floor space required and foundation 
costs will be ruled by the greatly different dimen- 
sions and weights of the casings. 

The line in Fig. 64 shows the very considerable 
difference in the chief measurements of the founda- 
tion. There, too, must also be added the saving 
of freight and duty in shipment. 

For the workshop, the advantages of manu- 
facture on a large scale, which is now possible, play 
the most important The laminated plates 
for all machines, with the same number of revolu- 
tions, are the same, also the endplates and feet 
and the tie-rods ; for all widths, furthermore, all 
the separate parts are the same. 

The times of delivery are, as known, fixed in 
accordance with the time required for making the 
casing bodies. The cast-iron body of the inductor 
is easily procured, and the time of manufacture is 
short ; the laminated rim, the pole-pieces, and the 
coils are produced as separate a and on a large 
scale. ese — times for delivery for the cast- 
iron casings are done away with by the adoption 
of the tie-rod system ; the long time formerly con- 
sumed by the casting of these pieces will now be 
entirely saved, and also the lengthy finishing of 
the sections in the engineering shops can be dis- 
pensed with.* 


LITERATURE, 


Jahrbuch der Schiffbautechnischen Gesellschaft. Second 
volume, Berlin, 1901: J. Springer. 515 pages, large 
octavo, with many illustrations and plates. [Price 
40 marks. 

TxeE second volume of the Annual of the German 
Naval Architects records the history of the second 
year of this Society, and the proceedings of the 
annual meeting of November 19 and 20, 1900. 
The number of members has risen from 614 to 730, 
but the Society has to mourn the loss of three 
eminent members—H. Howaldt, A. Koch, and 
C. F. Laeisz. Director Hermann Howaldt estab- 
lished the Howaldtwerke of Kiel by uniting his 
engine works with the shipbuilding yards of that 
town. August Koch’s official connection with the 
German Navy ceased in 1879, after twenty-three 
years of service. He had been trained at the Ship- 
building School of Grabow, near Stettin, then the 
only German institution of its kind, and will be 
remembered as the constructor of the first ironclads 
which left German yards. Carl Ferdinand Laeisz, 
whose portrait adorns the volume, succumbed, like 
Howaldt and many a colleague, to the strain of 
overwork in his best years, only forty-seven years 
of age. A trader-shipowner—his Hansa Line was 
afterwards amalgamated with the Hamburg-Ame- 
rican Line—and a leading member of the Hamburg 
Chamber of Commerce, endowed with a real talent 
for organisation, he has deserved well of his native 
town of Hamburg and of his country. His wonder- 
ful capacity for work, combined, as is not rarely the 
case, with the most genial and kindly ways, made 
him one of the most popular figures of the German 
shipping world, which he has done so much to 
develop. The Deutsche Seeberufsgenossenschaft 
is his memorable creation. 





Seven —— were read at the meeting, which 


was held in Berlin under the presidency of the 
Grand Duke of Oldenburg, the Honorary Presi- 
dent of the Society. Prefessor Busley is the 
President. In the first paper, on ‘‘ Modern Ship- 
building Yards and their Probable Development,” 
Mr. Tjard Schwarz gave the Society the benefit of 
what he had learned as member of a Commission, 
appointed in 1899 by the German Navy, to inquire 





* Erratum.—In the first of this series of articles on 
“The Construction and S tic Manufacture of 
Alternators,” which a in our issue of August 9, 
Fig. 2 on page 176 the title of “Continuous- 
Current Generator.” This was incorrect, 
have been “Inductor Alternator, Type A.” Under 
Fig. 1, 173, the title ‘‘ Three-P Dynamo for 
590 vcl‘s” should have read ‘‘Three-Phase Dynamo for 
2750 volts,” 


into the actual state of shipbuilding. The paper is, 
like all the others, profusely illustrated by excel- 
lent ; views, diagrams,; and plates of American, 
British, and German yards and their machinery. 
iThe author strongly advocates the use of electric 
power, and he gives interesting particulars. With 
the aid of seventeen electric motors the battleship 
Kaiser Wilhelm II. could be got ready for launch- 
ing within nine months. The electric — 
machines of Asmussen, employed by Blohm an 
Voss, work without starting resistance, and the 
motor always turns in the same direction. The 
travelling cranes at Wilhelmshaven, where the 
Wilhelm II. was built, run first on a low level, 
then build up their own high level, and are them- 
selves lifted on that level by floating shear-legs. 
The 25 horse-power compressor motors and the 
smaller motors rendered good service in keeping 
the riveters’ fires bright and in drilling the armour 

lates, drying the varnished and painted walls, &c. 

he hydraulic riveting machines, carried by special 
cranes, which Harland and Wolff, at Belfast, applied 
on the Oceanic, ¢.g., cannot generally be recom- 
mended for the cold winters of German ports and 
shipbuilding yards; but the pneumatic tools, 
American in origin, always prove useful. 

Mr. Schwarz is decidedly in favour of making the 
slip not only a place for building and erecting, but 
also for fitting it up as a well-appointed machine 
shop, roofed in and housed. He illustrates the 
covered slips of Swan and Hunter, of Low Walker- 
on-Tyne, of the Union Works of San Francisco, of 
the Stettin ‘‘ Vulcan ” ; and he dwells particularly on 
slip cranes. We find views of the cantilever cranes 
of the Brown Hoisting Company, operating in the 
yards of William Cramp and Son at Philadelphia, 
and of the similar electric cranes used at the New- 
port News and Dry Dock Company, of Newport 
News, Virginia. A very good description of the 
shipbuilding yards of the latter company forms the 
subject of another peer in this volume. These 
cranes run with their far-reaching horizontal 
arms—95 ft. span in Philadelphia—on elevated 
railroad structures between two slips. In this 
country they are employed by Vickers, Sons, and 
Maxim, at Barrow, among others. In Germany, 
the Duisburg Engine Works have taken up the 
construction of slip-cranes, and the author gives 
detailed drawings of their types. 

In order to avoid the dangers and trouble of the 
launching operations, and to simplify the whole 

rocess, the author goes further, and pleads 
or dry docks whenever realisable. Again, since 
the styles of machinery wanted in the building, 
and in the subsequent fitting, of the ship are 
substantially the same, since boiler-plates, for in- 
stance, and shell-plates pass through similar opera- 
tions, he would combine the workshops of the two 
stages. This combination has hardly been prac- 
tised so far, and — types of cranes, revolving, 
portal, derrick, locomotive cranes, &c., are re- 
sorted to in the second stage. The author describes 
the new cranes of the Duisburg and of the Benrath 
Engine Works, which turn about a central vertical 
pillar, more fully, adding many more plates ; and 
concludes with ascheme of a yard in which housed- 
in dry docks and slips under roof are surrounded by 
workshops of all descriptions, constituting an estab- 
lishment which turns out ships complete in every 
sense. The cold-iron shop would be located between 
the two dry docks, the slips being outside the latter, 
and the axes of these basins lel to one another, 
and inclined to the wharf, whilst the central power 
station and the buildings of the main shops would 
form a rectangle surrounding the slips. 

The scheme was not favourably received by the 

mtlemen who took part in the discussion— Messrs. 

ager, Brinkmann, Zimmermann, and Hossfeld. 
They all spoke against covered-in slips as dark and 
draughty, expensive, cumbrous, and necessitating 
very large cranes. The men, they said, complained 
of the draughts, and preferred to work in the open 
air even during the cold winter months. The con- 
centration of the various machine shops was objected 
to, and Director Zimmermann, of the Stettin ‘‘ Vul- 
can,” in icular expressed the opinion that Mr. 
Schwarz not allowed his ideal yard sufficient 
area. The crowding ther of different classes 
of artisans and men, paid at different rates, though 
apparently doing the same work, under different 
foremen, would lead to trouble, and it would, 
further, be impossible to keep the accounts of the 
various departments separate. Mr. Schwarz made 
a good defence. He could point out that some of 





the troubles which Mr. Zimmermann had empha- 





sized had not been experienced at Wilhelmshaven. 
Whether his scheme be practical or not, he has 
certainly attacked a problem-of great importance. 
In many a shipbuilding yard time and labour are 
undoubtedly wasted owing to faulty disposition of 
slips and shops. Local conditions have to be 
studied, but it would be desirable to come to a 
general understanding as to the leading ideas. 

The second paper, ‘‘ Electric Communication on 
Board,” by Professor A. Raps, forms a very valu- 
able supplement to the information which Mr. 
C. E. Grove placed, in April, 1900, before our 
Institution of Electrical Engineers in his paper on 
‘The Electrical Equipment of Ships of War.” 
Mr. Grove had a much wider subject and spoke 
chiefly on appliances in use in the British Navy. 
Professor Raps confined himself, to translate liter- 
ally, to the conveyance of orders on board of Ger- 
man warships by means of electric apparatus, and 
the apparatus are those of the firm of asene and 
Halske, of which the speaker is one of the direc- 
tors. The paper distinguishes between electro- 
optical and electro-acoustical instruments. The 
characteristic feature of the former, which is found 
also in the steering telegraphs, is the single-dial 
six-coil motor. Six electro-magnets are arranged 
vertically in a circle ; their pole-pieces turn radially 
inward, and embrace the short common armature. 
One end of each of these three pairs of coils goes to 
one of the three contacts of a commutator ; the other 
ends are united to a common return, which comprises 
the battery and the contact lever. The armature 
turns in the same direction as the manipulated 
lever. The signal currents are strong, which is 
desirable for reliable operation, but momentary, and 
therefore harmless to the compass needle. There 
is no balancing of current intensities, as in some 
American instruments, which did not answer during 
the Spanish-American war. These apparatus are 
provided with worm gearing and with automatic 
reply devices. For inter-communication between 
ships, and between ships and shore, Sellner’s 
universal signal apparatus, with three flashing 
lanterns, are employed in the German Navy. They 
are also illustrated and described by Professor Raps. 

The next paper, by Mr. Ed. Debes, of the Har- 
burg Gummi- m Company, ‘‘Rubber in Ship- 
building,” refers particularly to the application of 
the pure hard rubber, known as No. 3, and the 
woemnea iron rubber, No. 68, of that company. 
Exceptionally high insulating powers are claimed 
for both qualities, and the iron-rubber is the chief 
material for high intensity current insulation. The 
links of chains, for instance, are made of bronze, and 
united by being partly embedded in balls of this 
rubber. In iron chainsa protective sleeve of bronze 
has to be applied, lest the rust should creep up 
and spread within the rubber shell, destroying 
the latter. When possible, the metal is entirely 
enclosed in rubber ; buckle insulators are prepared 
in this way. Rubber-coated propeller-shafts were 
first a, by Willenius in 1894, and tried by 
the Harburg Company on behalf of the Imperial 
Navy in 1895. The first experiments were not suc- 
cessful, however, on account of the unequal expan- 
sions of the rubber and the steel. The Harburg 
Company has since improved both the material and, 
what is not less essential, the mode of vulcanisa- 
tion, with satisfactory results. The rubber is 
heated on a spreader in the usual manner, applied 
to the shaft, and then wrapped tightly with tin- 
foil in order to retain the coating in position and to 
keep the condensed water off during the vulcanisa- 
tion in situ. A wrought-iron tube, somewhat 
longer than the piece of shafting, is pushed over 
the shaft, and its ends are closed by stuffing-boxes. 
Steam is admitted through one or several pipes, and 
the process so regulated that the desired tempera- 
ture and pressure of about 40 lb. are reached within 
an hour. That temperature is then maintained for 
about three hours, the condensed water being 
allowed to escape through several pipes. After the 
slow cooling the tinfoil is removed, and the shaft 
is finished. Pieces of such shafting, with fairly 
long bronze sleeves at both ends of the rubber 
coating, have effectually stood two years’ service. 
When the rubber coating is damaged by chains or 
corals, however, corrosion will set in. But the firm 
has recently devised means which allow of repair- 
ing such injury on board. A novelty of the last 
three years are the flanged pipes for hot and cold, 
sweet or salt water, which are lined inside with 
about 4-in. coating of a different, leather-like rubber. 
The nails and staples which the firm use for 
rubber fittings on board are made of their acid-proof 
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it, another rubber speciality, supposed to 
prs strength of ordinary nails. These nai 
find application also in accumulator fittings in 
chemical laboratories, dye works, dc. 

The two remaining papers of the first day are of a 
theoretical character. In the first, ‘‘ Graphical 
Methods for Determining the Static Equilibrium of 
Ships in Smooth Water,” Mr. H. Bauer, of the 
Berlin Technical College, proposed certain modifi- 
cations and eliminations in methods which Mr. L. 
Giimbel explained before the Institution of Naval 
Architects in 1898, under the title of ‘ Stability in 
Naval Architecture.” Mr. Giimbel, who is one of 
the engineers of the Hamburg-American Line, was 
present, and questioned the value of the suggested 
elimination. In spite of the advanced hour, Mr. 
Giimbel then read his own most instructive paper 
on ‘Transversal Vibrations in the Plane of Free 
Rods of Various Cross Sections under the Influence 
of Periodical Forces, with special regard to the 
Problems of Ship Vibrations.” The paper was 
illustrated by very interesting experiments with 
ship models, the particular arrangement of the 
instrument used being due to E. Kiihne. There 
was no discussion, and we must content ourselves 
with drawing attention to this important study. 

Two papers Were left for the second day. Mr. R. 
Rosenstiel, also of the Hamburg-American Line, 
discoursed on the ‘‘ Development of the Load-line 
in the Merchant Service.” The author has in- 
vestigated deep -draught diagrams of ships of 
various dimensions riding on waves of three sizes. 
The lively discussion, in which Messrs. Riess, 
Middendorf, Rodenacker, and Hossfeld took part, 
concerned especially the free-board question. A 
suggestion, made by Mr. Hossfeld, that the Society 
should resolve not to encourage legislation in favour 
of any maximum or minimum load-line, but 
simply to regulate the stowing of the cargo, was, 
however, ruled out of order by the honorary Pre- 
sident. 

The last paper, on ‘‘Forms of Ships’ Sterns,” 
brings up a very interesting subject. The author, 
Mr. J. Schiitte, marine engineer, of Bremerhaven, 
described tests with various models of the Kaiser 
Wilhelm der Grosse, which he had conducted at the 
new experimental tank station of the North German 
Lloyd for tonnage tests at Bremerhaven. The tank, 
which covers an area of three-quarters of an acre, 
was completed within eight months in February, 
1900, the construction having been taken in hand 
as soon as the most suggestive results of tests, con- 
ducted in the arsenal at Spezia, Italy, with models 
of several fast steamers of the North German 
Lloyd, had been reported. These tests are based 
on Froude’s method of determining the total resist- 
ances which models of about 15 ft. in length 
undergo when towed at certain rates of speed, and 
they permit of calculating the engine-power re- 
quired to attain those speeds. Since a large per- 
centage of the power—more than 50 per cent. 
sometimes—is wasted in friction in the engine 
itself and in the propeller, no direct conclusions can 
be drawn as to the power which the engine ‘should 
indicate. But the experience gained with ships of 
similar type and trials, made with models of diffe- 
rent sizes Of the same ship, help the designer 
very materially. The close agreement resulting 
from experiments with two models of the Kaiser 
Wilhelm der Grosse, the one 74, the other 74, 
otherwise identical, is indeed surprising. The final 
resistance quotients gave in the one instance the 
figure 1.728, in the other 1.722. Mr. Schiitte has, 
therefore, a very high opinion of the value of such 
tests, which can, of course, only be conducted in 
suitably appointed stations. His experiments at 
Bremerhaven were not confined to the two models 
just mentioned. He made five styles of models, 
differing slightly from one another in the shape 
of their sterns, and also of their propeller fram- 
ings. Some of the models were left mere hulks 
without any framing ; in some experiments the 
bossed-out eran frames, which originated in 
Belfast in Messrs. Harland and Wolff's ship- 
building yard, if we are not mistaken, were fitted 
to the models ; in some, finally, two kinds of bracket 
frames were yee The results of the tests can 
hardly be stated without entering into details and 
without reproducing the most interesting diagrams 
and photographs of the wave-forms observed on 
the models. It should be mentioned, however, 
that the modéls provided with bossed-out spectacle 
rames gave resistances which were by 12 per cent. 
less than those obtained with bracket frames. This 
remarkable superiority of the former construction, 





though not unexpected, since it confirms a prac- 


ails | tical rule, -was first. regarded with some distrust. 


But the 200 repeated tests left no doubt whatever 
about the matter. c 

This paper concludes the proceedings of the 
meeting. The volume contains, besides some con- 
tributions, to which: we will refer in a moment, a 
description “—_ illustrated, like everything else, 
of the Borsig Engine Works at Tegel, near Berlin, 
to which the‘ society paid a visit. The original 
engine works and foundries of A. Borsig, estab- 
lished in 1837, were near the Oranienburg-gate in 
Berlin. Branch works soon arose in other parts 
of the town ; the son, Albert Borsig, acquired iron 
works in U: Silesia, and under the three grand- 
sons, Arnold, Ernst, and Conrad, the eldest of 
whom, Arnold, died in 1897, the Berlin plant was 
transferred to Tegel. The new buildings, whose 
general plan and iron structure in particular are 
due to Chief Engineer Metzmacher, were com- 
pleted in 1898. They are situated on the Tegel 

e, and many of the materials arrive by 
water. The works, their locomotives, engines, 
pumps and hydraulic plants, refrigerating machi- 
nery, &c., are well known; nickel steel has in re- 
cent years been added as a speciality. 

The contributions to the journal consist of 
German translations of papers read by members 
of the society .at the Congrés International 
d’Architecture et de Constructions Navales, held at 
Paris in 1900. The society was officially represented 
at this Congress, their acting president, fessor 
Busley, being one of the vice-presidents. We state 
the titles of the papers: ‘‘ Comparison of Shi 
Vibrations of the German Cruisers Hansa an 
Vineta,” by G. Berling; ‘‘ New Researches on 
Ships’ Resistance,” by R. Haack ; ‘‘The Laws of 
Tonnage Measurements in Various Countries,” by 
A. Isakson ; and ‘‘ The Shipbuilding Yards of the 
Newport News Shipbuilding and Dry Dock Com- 

ny at Newport News, Virginia, U.S.A.,” by 
i. Chace. Excellent plates are added to the first 
and the last of these papers, and the second volume 
of the Journal of the Schiffbautechnische Gesell- 
schaft fully maintains the high character of their 
first annual. 
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MINERAL .LOCOMOTIVE FOR THE 
CALEDONIAN RAILWAY. 

Tux Caledonian Railway Company. have ever been 
progressive, and for years their locomotives have 
awakened admiration, the successive classes | of 
‘*Dunalastairs” being particularly notable; and now 
the locomotive superintendent, Mr. J. F. McIntosh, 
has introduced a mineral engine whose working 
has attracted much attention. It is designed ‘to 
take very heavy loads over the steep ients 
of the Caledonian system, the total tractive force 
being 28,665 lb. It should also be mentioned 
that the directors have introduced large wagons 
of 30 and 50 tons carrying capacity on a tare which 
is much less than that formerly in use, so that not 
only is a leading engine dispensed with in heavy 
mineral trains, but the paying load by the one engine 
greatly ii The wagons are all fitted with the 
epee Westinghouse brake, so that the loads 
they are able to haul uphill can be safely controlled on 
the down gradient. 

The new type of engine just mentioned is illustrated 
on page 275. The cylinders are 21 in. in diameter, 
and the piston stroke 26 in., while the boiler, 
which is of great length, has og xtensive heatin 
surface. The wheels are 4 ft. 6 in.’ in diameter, ai 
all eight are coupled. The performance of this class 
of engine will be watched with keen interest, as it is 
a. development in the right direction, and is bound to 
counteract in some measure the ever-increasing ten- 
pency of traction expenses on our large lines, 








WOOD-WORKING. MACHINERY AT THE 
GLASGOW EXHIBITION. 

A fine exhibit of wood-working machinery is made 
by Messrs. John M‘Dowall and Sons, of Johnstone, 
near Glasgow, who occupy a stand near the Dumbarton- 
road, entrance to the Machinery Hall. In all, eleven 
tools are shown at this stand, of which five of the 
smaller classes are shown in motion, and several of the 
more interesting are illustrated on pages 282 and 283. 

The largest machine shown at this stand is a special 
roller-fee piecing machine, which we illustrate on 
page 282 (Fig. 1).. This machine is intended for planing, 
tongueing, groovisg, and plain jointing timber. All four 
sides of the timber can bed at once, or one ouly, 
at the optionof the attendant. There are four pairs 
of feed-rolls, each 16 in: in diameter. The top'rolis 
can all be raised or lowered simultaned by me 
of a handwheel, according to the thickness of the’ or 
dealt with ; and an indicator placed at the front of the 
machine shows the height of these rolls from the oP 
of the table. The underside of the timber is 
by means of both revolving ‘‘ chippers” and fixe C) 
irons which are arranged in movable boxes, so as ta be 
readily withdrawn for sharpening. The filling-in plate 
in front of thé bottom “chipper” is“adj e; 80 that 
any thickness of cut can be taken off as desired. ~ 
are eight pressure rollers above the plane box. Each 
of these is provided with an independent weight, but 
the whole of these weights can be lifted simultaneously 
by means of a handwheel when required. For dressin; 
the edges of the timber, four side chippers are provid 
in place of the more usual two. The second ee finish 
work roughed out by their fellows, This is particu- 
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WOODWORKING MACHINERY AT THE GLASGOW: EXHIBITION.: 
CONSTRUCTED BY MESSRS. JOHN M’DOWALL AND SONS, JOHNSTONE, N.B. 
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larly useful in tongueing and ving, as all splinter-|at the delivery end of the machine for Y jointing | side chipper spindles are, moreover, in three parts, thus 
ing timber and ‘‘lifting” of knots is avoided. The | beading or lining. The bearings for the spindles are permitting very accurate adjustment for wear. All 
top chipper block is skew-formed, so that the cutters | all of the self-oiling pattern, and run es at 5500 | the gear wheels used are machine cut, and encased 
have a shearing action, A beading chipper is provided | revolutions per minute. The top bearings for the for protection against dust and chips. The automatic 
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feed is variable by means of cone pulleys; the rates 
provided range from 70 ft. to 150 ft. per minute. 
When required, the machine is fitted with fixed plane 
irons for finishing with a smooth and glossy surface 
the upper faces of the boards passed through. The 
machine will take in timber measuring 12 in. by 6 in. 
in section. It weighs 275 cwt. 

Another interesting tool at this stand is the self- 

contained double deal frame illustrated in Fig. 2. 
As shown, the crankshaft driving the saws is fixed at 
the bottom of the main framing, and is driven by fast 
and loose pulleys, controlled by a hand lever extending 
above the floor line. The working frame has been 
designed so as to combine in a high degree lightness 
and strength. A combined horizontal and vertical 
roller feed is provided, and this feed operates on the 
up as well as on the down stroke, a feature which much 
increases the output of the machine, especially when 
operating on deals of ordinary breadth. The fences 
are mounted on a cross-slide, and are adjustable by 
screws in such a way that the thickness cut can be 
altered without disturbing the saws or packings. The 
holding-down motion provided permits of a broad 
deal being sawn on one side of the fence whilst a narrow 
one is being cut on the other. This machine is also made 
in four sizes. The smallest, capable of cutting two 
deals measuring 16 in. by 4 in., weighs 75 cwt., and 
takes 4 horse-power to drive it. The largest standard 
size made will saw two 24-in. by 6-in. deals. Its 
weight is 105 cwt. 
_ Amachine of rather a special character is illustrated 
in Fig. 3: it is intended for drilling and bolting hatch- 
boards for me The boards being fixed as shown, 
they are first drilled by an auger. The bolts are then 
driven by means of a small hydraulic press mounted 
alongside the auger spindle. Two stops facilitate the 
placing of the boards in position below the ram, after 
the bolt hole has been drilled.. The machine can also 
be used for recessing hand holes, a removable table 
being supplied in which the work can be mounted for 
this purpose. It is clamped to this table by means of 
the press, As shown, the machine will bore holes 
27 in. deep; and a man anda boy working together 
can finish fifteen hatchboards, each with three bolts, in 
one hour. 

A portable circular saw is illustrated by Fig. 4 


above. It is mounted on wheels, and is driven by an | h 


electric motor beneath the table. It is thus possible 
to operate the machine in any place to which an electric 
main can be led. The machine proves specially valu- 
able to shipbuilders, as cross-cutting and ripping can be 
done on board ship, instead of ashore as ie hitherto 
been the practice. Four sizes of the machine are made. 
The smallest, which takes a 24-in. saw, requires 2} 
horse-power to drive it ; whilst with the largest, taking 








tration shows, the machine is very compact, and as the 
upper portion is mounted on a turntable, the saw can 
be turned at any desired angle to the rails on which it 
runs: a feature which in many cases much facilitates 
the handling of the stock being cut. The motors are 
supplied to suit any voltage desired by the purchaser, 





THE BOILER TRIALS OF H.M.S. 
“HYACINTH” AND ‘“‘MINERVA.” 

THE following report on the trials of His Majesty’s 
ships Hyacinth and Minerva to Gibraltar and back, 
July 6 to 20, 1901, has just been issued. We have dealt 
with these trials in an article on another page of this 
issue. 


RETURN OF THE PARTICULARS OF THE ReEcENT SEA 
TRIALS OF THE MINERVA AND HYACINTH. 

First Lorp,—I forward herewith the observations of 
the President of the Boiler Committee on the most recent 
trial of the Hyacinth and Minerva. For convenience of 
comparison in respect of coal and water consumption I 
append the statistics of the previous trials, and I wish to 
draw your attention to the following points in this trial : 

1. The very serious loss of water in Hyacinth, as 
— out. by the President of the Boiler Committee. 

his was due to leaky joints. A certain number were 
located at Gibraltar, and on examination at Portsmouth 
other leaks were discovered and reported (see report of 
Portsmouth Yard Officers).* 

2. The state of the Minerva’s tubes at the end of each 
run.—On arrival at Gibraltar the cap ferrules were found 
to be partially choked, due to ‘* bird-nesting,” and the ship 
could not have gone any further at that power (7000 indi- 
cated horse-power). As it was, she was using up to 1.7 in. 
of air pressure instead of 4 in. to maintain the ant 
combustion for this power. On arrival at Portsmout 
practically the same thing occurred, as will be seen from 
the reports. 

3. The Hyacinth developed an average of 1000 more 
indicated horse-power than the Minerva on the run 
home ; this should have given the former a substantial 
increase in ot whereas there was a slight decrease. 
This extra indicated horse-power must have been absorbed 
either in the engines, or on the main shaft bearings, or 
in the hull. - It is possible that the shape of hull may 
have had something to say in the matter, but the former 
trials do not bear this out. For example, when the 
Highflyer (same class) was tried against the Minerva last 
year, the former maintained a higher power and speed, 
except at 10 knots, when she had to exert more indicated 
orse-power to obtain the speed (see Memorandum re- 
specting Water-Tube Boilers, pages 22, 23, &c., pre- 
sented to Parliament last year). The case requires inves- 
tigation. 

W. H. May, 
July 31, 1901. Controller of the Navy. 


26th July, 1901. 
Sir,—Be pleased to submit to their Lordships the 








enclosed report of the trials of the Eyaciath and Minerva 
to Gibraltar and back. é eee ; 5 

I have refrained froma expressing any opinions in this 
report, as I have not yet been able to arrange for a 
meeting of this Committee to discuss the results. 

The figures quoted in this report are those recorded on 
board the ships, and will be liable to slight alteration 
when the results are worked out in the office. 

I am, &c., j 
Compron Domvitz, Vice-Admiral, 
President of Boiler Committee. 
The Secretary of the Admiralty. 


STATEMENT BY PRESIDENT OF THE BOILER COMMITTEE. 

Representatives of the Boiler Committee, consisting of 
the President, three members, and the joint secretaries, 
embarked in H.M.S. Hyacinth and Minerva at Devon- 
port, about 2 p.m. on July 6. The ships sailed at about 
3 p.m. on that day, and started working up to 7000 horse- 
power. It was intended that the ships should maintain 
7000 a till all the coal, except that in the 
reserve bunkers (82 tons), was exhausted. By 3.45 p m. 
the revolutions in the Hyacinth were 152 per minute 
and the horse-power 6994, and the trial was considered 
to have started from that time. The Minerva’s trial 
commenced: at 4 p.m. The Minerva soon showed that 
she was the faster ship, and steadily drew away from the 
Hyacinth. By midnight on the 7th the Minerva was 
about 4} miles ahead. 

When passing through the Straits of Gibraltar, early 
in the morning of the 9th inst., a fog was encountered ; 
the Minerva eased down for 55 minutes, while the 
Hyacinth had to ease down for two hours. On running 
out of the fog both ships again worked at 7000 horse- 
power. 

At 4.30 p.m. on July 10, a bolo of the ahead eccentric 
strap of the starboard intermediate engine of the 
Minerva broke, and the starboard engines had to be 
stopped ; the port engines continued running. The strap 
was found to be damaged, and had to be replaced by the 
spare one. This work was carried out in about two 
hours, and at 6.40 the starboard engines started working 
again, and were worked up to the required power. 

It had been arranged that the water in the reserve 
tanks of both ships should be used as the only make up 
feed-water until it was reduced to 20 tons, in order that 
the amount of make-up feed used per day gg be 
accurately determined.. When the reserve had been 
reduced to 20 tons, this water was to be kept intact in 
the tanks ready for use in case of emergency, and 
all make-up required was to be obtained. from the 
evaporators. 

Special reserve tanks had been fitted in the Hyacinth 
to hold about 100 tons ; this, added to the original reserve 
tank stowage, gave a total reserve tank stowage of about 
140 tons. The total reserve stowage of the Minerva was 
about 170 tons. 

hen the amount was reduced to 35 tons in the 
Hyacinth, the staff engineer asked to be aliowed to start 
the evaporators on account of the difficulty of getting the 
water out of the tanks by the special pump fitted for 
these trials. Two Weir’s evaporators working with 
exhaust steam were started at 5.30 a.m. on the 9th, and 
the two Normandy’s during the afternoon of the 10th, 

At 1.15 a.m. on the 11th July, the staff engineer of the 

Hyacinth reported the engines would have to be eased on 
account of the large loss of water, and the trial was 
abandoned fromila.m. All the evaporators were work- 
ing at this. time, and in addition to the water from the 
reserve tanks, 25 tons of drinking-water had been used 
for boiler make-up. The Hyacinth returned to Gibraltar 
at slow speed, arriving there on the evening of ‘the 11th. 
The Minerva continued steaming at 7000 horse-power 
till 11 p m. on the 12th, at which time there were still 
39 tons of coal in the bunkers, not including the reserve, 
and 20 tons of water remained in the reserve tanks. 
The average horse-power of the Hyacinth was 7047 for 
103} hours, with a coal consumption of 1.97 lb., and the 
distance run was about 1810 miles, at an average speed of 
17.6 knots; the Minerva’s horse-power was 7007 for 147 
hours, with a coal consumption of 2.06 lb., and the dis- 
tance run was about 2640 miles, at an average speed of 
17.96 knots. 

On the me gr of the 10th July, flaming occurred at the 
after funnel of the Hyacinth, but. no flaming is reported 
from the Minerva. _On examination of the Minerva’s 
boilers after arrival at Gibraltar, it was found that the 
F ppeoy in the Admiralty ferrules were seriously choked, 
tle size of the openings, in some cases, being reduced to 
about one. third the original. 

The boilers and engines in both nee worked well on 
the way out, with the exception of the eccentric strap 
bolt of the Minerva, and a number of leaks. which de- 
veloped in connection with the boilers of the Hyacinth ; 
these latter ap to me worse after the. engines 
were suddenly eased on entering the fog on the 9th, on 
which occasion the pressure of the boilers became suffi- 
ciently high as to lift the safety valves. 

The loss of water in the Hyacinth was at first attri- 
buted to leaky feed suction pipes, but daring, the stay ab 
Gibraltar moe Bee the feed and hot-well tanks, and 
the boilers iler blow-outs, were water-pressure 
tested, and no leaks beyond those already known to exist 
in the boilers were discovered. 
As no serious leaks could be discovered during the 
—~ at Gibraltar, the leaky joints in the Hyacinth’s 
boilers were re-made by the ship’s staff ; and on Tueeds, . 
the 16th, the ship was taken out for a run at about 
7000 horse-power, to test the amount of feed-water being 
lost. This was found to be at the rate of 55 tonsa day, 
from the records of a six hours’ run; after being under 
by order from 
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& 30-in. saw, 6 horse-power are needed. As our illus- 


* See page 284, 





way three hours, the engines were y 
the deck, and the boiler safety valves allowed to blow off 
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freely, so as to reproduce the circumstances that occurred 
in the fog on the 9th July. The rate of loss of water was 
calculated from a steady three-hours’ run before easing 
and a steady three-hours’ run after easing, a fresh start 
being made after easing down, and the water lost during 
the period the safety valves were allowed to blow being 
neglected. On return, the Hyacinth anchored in the bay 
at 4.30 p.m., and all fires were drawn except those in 
two boilers. The Minerva steamed from the Mole with 
three boilers alight, and anchored in the bay at about 
the same time as the Hyacinth anchored ; fires were 
drawn from two boilers. 

Gibraltar Dockyard made a spare eccentric strap for 
the Minerva, and supplied it to the ship on the morning 
of the 17th. 

At 3.30 p.m. on the 17th, the Committee embarked ; 
at this time the Hyacinth had two boilers alight for 
auxiliary me pry and the Minerva one. 

The boilers of both ships had been thoroughly cleaned 
during the stay at Gibraltar. 

Before the ships began the homeward run, a com- 
munication as follows was handed to the captain of each 


ip: 

**On the responsibility of the ship’s officers, a large 
quantity of fresh water for boiler make-up has been taken 
as @ precautionary measure in the double bottoms of the 
Hyacinth, and in the extra reserve tanke of both ships. 
These latter tanks were fitted specially for the outward 
trials, and do not form a part of the ship’s ordinary 
fittings. It is to be understood that, except the amount 
originally allowed to each ship (about 40 tons in the ordi- 
nary reserve tanks), this is to be used in cases of emergency 
only during the homeward run. The evaporators, if they 
have not been in use before, are to be started as soon as 
the 40 tons mentioned have been used up, and then the 
make-up required is to be obtained from the evaporators. 
If the evaporators are unable to supply tle whole of the 
make-up required, their use at maximum obtainable out- 
put is to be maintained, while the remaining water used 
may be taken from the reserve tanks.” 

In the case of the Minerva, the expenditure of the 
40 tons in question was not exceeded, but the Hyacinth 
had used the 40 tons by 5.15 a.m. on the 20th, though all her 
evaporators had been working practically all the time. 

At the conclusion of the trial it was reported that 
98 tons of water had been used from the reserve tanks of 
the Hyacinth as make-up feed, in addition to that made 
by the evaporators. 

The ships were informed that on the signal being made 
at an unknown time after 4.0 p.m. by the senior officer at 
Gibraltar, fires were to be lighted in the boilers not at 
work, and the ships were to proceed to Portsmouth as 
fast as possible. The signal was actually given at 4.27 p.m. 

The van, san of both ships had been warmed through 
by steam from the boilers alight. 

At 4.30 p.m. the Hyacinth’s engines were worked 
slowly in accordance with orders from the deck, steam 





being supplied by the two boilers which was alight. At 
4.52 the after group of boilers were connected up. At 
5.5 the forward group and at 5.9 the middle group were 
connected up, the steam pressure being 200 lb. Abt 
5.20 p.m. the Hyacinth was proceeding at 150 revolutions 
per minute, the horse-power being nearly 7000. 

At 4.30 p.m. the Minerva’s engines were worked slowly 
in accordance with orders from deck. The boilers were 
connected at the following times: 

2nd, 4.55; 3rd, 5.2; 4th, 5.7; 5th and 6th, 5.10; 7th, 
5.12; 8th, 5.15. 

The engines were working up to full power at 5.16 p.m., 
but had to be eased several times between 5.30 p.m. and 
8 p.m., on account of eccentric straps warming up. 

_At 5.15 a.m. on the 18th the Hyacinth was about 
six miles ahead of the Minerva; but, both ships running 
into a fog, the Minerva ran up to the Hyacinth, and at 
9.30 a.m. on the 18th, on emerging from the fog, the 
ships were nearly level, the Minerva being slightly ahead. 
Both ships then worked up to the maximum power, but 
a the day the Minerva was stated to have 
gained one-third of a knot an hour on the Hyacinth. At 
7 p.m. another fog was encountered, and the ships went 
slow through the night, keeping close to each other. 

At 9a.m. on the 19th they were again level. The fog 
ag cleared, both ships went on again, and during the 
day the Minerva gradually drew ahead, and was stated 
to be going a quarter of a knot an hour faster than the 
Hyacinth. At7 p.m. the Hyacinth again eased owing to 
fog, and went slow till 5a.m. on the 20th, the Minerva 
being out of sight ahead. 

The Hyacinth then steamed at over 9000 horse-power 
till 6.10 p.m. on the 20th, when the fires of No. 10 boiler 
were drawn on account of a burst tube; one man was 
slightly injured by the steam and fot coal. 

t 9.50 p.m. the trial in the Hyacinth finished, the 
ship being then off St. Catherine’s, and she arrived at 
Spithead at 11.30 p.m. The Minerva had passed St. 
— at 8.20 p.m., and anchored at Spithead at 

.45 p.m. 

The coal used by the Hyacinth on the way home was 
stated to be 550 tons ; by the Minerva, 451 tons. 

The Hyacinth’s evaporators were all in use practically 
the whole time, but the Minerva used hers but little. 

The maximum power developed by the Minerva was 
about 8700 horse-power, while that developed by the 
Hyacinth was nearly 10,000 for at least two hours, during 
which time the Hyacinth did not perceptibly gain on the 
Minerva. The Hyacinth’s average power when running 
clear of fog was about 9400, and the Minerva’s about 
8400 horse-power. 

From the results of the outward run it appears that the 
radius of action of each of these vessels at 7000 horse- 
power, as far as the coal is concerned, should be, roughly, 


Hyacinth, 2930 miles; Minerva, 3000 miles. 





No difficulty was experienced in either ship at any part 


of the outward or homeward runs in keeping up a suffi- 
cient supply of coal to the fires. p 
Compton DomvItxE, Vice-Admiral, 
President of Boiler Committee. 
July 26th, 1901. 


Report or PortsmoutH DockyaRD OFFICERS. 
The boilers of Minerva and Hyacinth have been 
examined, with the following results : - 


‘* MINERVA.” 

An external examination only of the boilers was made 
(boilers not having been opened out). : 

The cap ferrules in all boilers were found — 
closed with ‘‘ bird-nesting,” and several are much worn; 
the ends of retarders wasted slightly at firebox end, and 
the brickwork has drawn off the plates in parts and 
burnt hollow in places. 

There are slight leaks in Nos. 2, 3, 5, 6, 7, and 8 boilers 
as under : 

No. 2 Botiler.—One rivet in doubling plate at bottom of 
back end plate of shell. 

No. 3 Boiler.—In centre combustion chamber, about 
6 in. of caulking, and stud for securing smokebox on port 
side leaking. : 

No. 5 Boiler.—Bottom palm stay-nut at back of boiler. 
oa 6 Boiler.—Nuts of palm stays, 2 No. at back of 

ier. 

No. 7 Boiler.—Palm stay-nut at back of boiler. 

No. 8 Boiler.—Centre furnace saddle seam, about 4 in. 
of caulking and butt joint of shell at front starboard 
wing. 
There are no leaky tubes in any of the boilers, and the 
above leaks mentioned are very slight. ; 

The ferrules and retarders are being cleaned by ship’s 
staff, defective ferrules renewed, retarders replaced, and 
the brickwork and leaks are also being made good. 


‘* HYACINTH.” : 

The whole of the eighteen boilers with economisers 
have been examined externally, whilst the generating 
elements, feed-distributing box, sediment boxes, and 
steam collector of No. 10 boiler have been opened out 
and examined internally as well, and doors removed from 
lower tubes of Nos. 11, 16, and 17 boilers. 

A tabulated statement showing the result of the exami- 


nation is enclosed.* é 
J. T. Corner, Chief Engineer. 
W. Witson, 
For Admiral Superintendent, 
27th July, 1901. 


No. 10 BorEr. 
The lower fusible plugs were out of Nos. 1, 2, and 8 
elements, and in No. 9 element the plugs were out both 
top and bottom. 





* See page 285. 
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TABULATED STATEMENT OF RESULT OF EXAMINATION, H.M-S. ‘* HyacinTH.” 



































% | Numbers or ELEMENTS IN WHICH Bottom TURES ARE BENT. J 5 Ss 
s 
3 &| - —— Sree? SE erase te Feed Collectors. Sas! REMARKS. 
85 (a). Amount (0.) | Amount 38 | 
% a Curved Upwards. Sigged. Pte 
= | in. in. ae | 
1 6, 7, and 8 3 Hollow on fireside, ;,i0., 5 
¢ ; 
2 3, eal 7 7 } ” ” Ys 6 | 
3 3, 4, : and 9 i »” ” } ” 8 
Pd F, \ fFasible plug in water space 
44 8 " f ” » Ss » I \ No. 9 element, leaking. : 
5 { — | $ | , 3 |{Fusible plug in water space, 
J Ys | a .. | ” ” io» 7 i 
| e Bic ge 0 (second tube) a \ No. 7 element, leaking. 
ef | 4, 5, and 7 , | as tev } 1 3 {Spc joint on No. 4 element 
{ | 3 and 6 = | * + = leaking slightly. 
{ land 6 fs | | \ 
4 | 5, — 8 { { ” ” Ys 5 
| | J | 
ll ea ee. 3 
( | 1% - . | : | | | Check-nut leaking, top of star 
| re | | %, j * a 
") | 5 | i | | ? Hollow on fireside, jin.) 2 min tthe merner Fon 
10 | See opposite page. Siecle tube| : 
on | 1{ Sd tae =| bs 
| 9 f Bottom tu | ya 
“Blt ‘ migh, done of sechoaet,clvew 
11; Qndtube ..| 7 Hollowon fireside, }in.| 2 eaking slighty. Muchoe coor 
‘ { Bottom tube! on , | a R. steam collector leak- 
Qndtube ... fy | ng slightly. 
5 { Bottom tube $ | 
| “%5 2nd tube .. t | 
| 6 and 8 q | 
( | a 
12/ , “g . 7: a | \ Sight door on starboard elbow 
\| ; : ** » dt» 5 leaking slightly. 
13 | | 2, 5, ane 9 4 \ « ss Bee ("ee door on port elbow leak- 
. a i i ing. 
|p sian are ) | a plug in No. 9 element 
|Bottom ottom | eaking. 
14) | 1,5 yand 8 { ama | t | | | ” » Ye» 6 {si door and 5 igot joint on 
| | | port elbow leaking. 
| | Sight door on port elbow leak- 
. | ve ing. 
ad 1 and 9 A = | ” » don 16 Sight door on top of starboard 
| | | downcast pipe leaking. 
} | | Sight door on port elbow leak- 
16 | | | } 1 ing slightly. 
j ” * ” Door on feed distributing box 
leaking slightly. 
{ 1, 7, and 9 4 | | (Sight door on top of starboard 
17 4and5 1's \ } downcast pipe leaking slightly. 
\ 3and6 fog tube } k f 3 ” ” age Manhole door starboard end of 
- and 2nd tube P | steam collector leaking slightly 
| ii ay 1 Bottomtuk! “i a Roane 
( ee baer 2nd tube ..|  ;% 


4and6,2ndtube| _ ,’, 
5 Bottom tube} ; 
2nd tube ..| i 
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Spigot joint on rt elbow 
{ faking. ” 
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” ” 16 = 
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| | 





The doors have been removed from the lower tubes in Nos. 11, 16, and 17 boilers, and the condition of the tubes found | 
be clean and in good order. 











Economisers. 
| Numb 
Number of | ,Number of Numbers of Extent of 
* | Junction Box- 
Boiler. ‘Doors Leaking. Elements. | Leak. 
1 1 8 | Slight 
3 1 6 9” 
7 3 1, 3, 5 9 
8 4 2, 3, 6, 9 99 
9 3 3, 7,9 7° 
10 4 1, 4,9 a 
11 2 1,7 ie 
12 3 3, 4,7 a 
13 9 1, 2, 3, 4, 6, 7, 8, 9 si 
14 7 1, 3, 4, 6, 7, 8, 9 a 
16 5 3, 5, 6, 7,8 o9 
17 1l 1, 2, 3, 6, 7, 8, 9 ” 
18 7 3, 4, 5,6,7,8,9 | ” 





No. 9 element; the tubes from No. 5 to No. 14 were 
bulged in parts from ;; in. to 4, in. No. 9 wing tube had 
burst, with an opening 8 in. by 3 in.; the four lower tubes 
were apparently correct,. and the four top tubes were 
sagged rom tin. to} in. Very little deposit was in the 
tubes of this element; in the upper tubes it was in the 
form of thin hard scale, 

Feed-distributing box had considerable amount of loose 
scale in it, more especially towards centre of box; deposit 
on the lower tubes was slight; the tubes at water-line 
and above had a hard scale on them, in places of about 
v2 in. in thickness. 

The sediment boxes at the bottom were covered with 
beorrnh muddy deposit and scale, especially the starboard 

In the bottom junction-box of No. 3 element handhole 
door was found with the bolt in door projecting through 
the nipple in the feed-distributing box. 

Ship’s staff removed defective element and replaced it 
with spare one, cleaned tubes and tested boiler, on com- 
pletion, to 410 1b. per square inch, this water test being 
satisfactory. 

In accordance with the Controller of Navy’s telegram 
“ the 23rd inst., the vertical tubes over and under the 
vurst tube and the burst tube itself have been cut up for 
Inspection, and they are found to have very little deposit 
on them, and, art from the bulging above referred to, 
ao in good condition, The bulging of the upper tubes 
pnd the sagging of the lower tubes in this boiler, together 


with slight thinning in the burst tube, is considered to be 

indications of overheating at some time, due either to 

imperfect circulation or shortness of water in this boiler, 

~ scale found being insufficient to account for over- 
eating. 





CaTALoGuEs.—We have received from Messrs. Arnold 
Goodwin and Son, of Sumner-street, Southwark, 8.E., 
a circular describing certain specialities of the firm. 
Amongst them is a peculiar-shaped piston-ring, which is 
claimed to embody in metal the principle of the ordinary 
cup leather, so that it is ang ye oem | for wear.—The 
Anglian Engineering Company, Limited, of Stowmarket, 
Somerset, have just issued a pamphlet describing the 
‘*Bull” electric motor, of which they make nine standard 
sizes, ranging from 4 up to 15 brake horse-power.—The 
British _Thomson-Houston Company, of 83, Cannon- 
street, E.C., have just published a new section of their 
catalogue relating to slow and moderate-speed motors, 
which is intended to supersede the section of the same 
character published last January.—Mr. Horace See, of 
No. 1, way, New York, has issued a catalogue 
illustrating boats to which the See hydro-pneumatic ash 
ejector has been fitted.—In connection with their exhibit 
at the Gl w Exhibition, Messrs. Andrew Barclay, 

ms, and Oo., Limited, of the Caledonian Works, 
Kilmarnock, have issued a small catalogue containing 
Ulustrations of a number of different types of tank 
locomotives built by them, and also of locomotive cranes 
for use in steel works and elsewhere. Some of the latter 
have a remarkable rake, one illustrated being capable of 
lifting 1 ton at a radius of 35 ft.—Mesers. Hill, Clarke, 
and Co., of 253, Broadway, New York, have sent us a 
circular describing the No. 5 ‘‘ Westren” radial drill, 
which can be furnished arranged either for belt or motor 
driving. The machine will drill to the centre of a 
10-ft. 8-in. casting, and is fitted with a variable speed 
countershaft.—Messrs. A. Ransome and Co., Limited, 
of the Stanley Works, Newark-on-Trent, have sent us a 
copy of their new catalogue of woodworking machinery, 
of which they manufacture practically every variety. 
The catalogue forms, therefore, quite a large volume, 
containing numerous illustrations.—The Johnson-Lundell 
Electric Traction Company, Limited, of 16a, Soho-square, 
W., have issued a finely got-up catalogue describing the 
special features of the Johnson-Lundell traction plant 


and accessories. 
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BARROW DOCKS AND APPROACHES BY 
LAND AND SEA.* 


By Mr. Frank StiLeMan, of London and 
rrow-in-Furness. 

THESE docks} are owned by the Furness Railway Com- 
pany: who are also the harbour authorities. 

The railway system connects with the Midland at 
between Wennington and 
Carnfort ony, Lanse 0 owned by the Furness and Mid- 
land Railway Companies and with the London and North- 
Western Railway at Carnforth), and Oxenholme to the 
south, and Whitehaven on the north. The Furness 
Railway Company also owns and works the branch lines 
to Lake Side (Windermere), and to Coniston e, and 
on both lakes it has a regular service of steam yachts. 

The following are the dates of the opening of the 
various lines now constituting the Furness Railway 
system : 

Dates or OPENING. 


Main Line. 
Year. Mls. Chs. 
1846. Dalton to Kirkby Eby! ge 
1847. Roose to Barrow Old Passenger Sta- 
tion ee i Be = “oe cae 
1848. Kirkby to Broughton .. 3 43 
1849. Ravenglass to Whitehaven 16 61 
1850. Foxfield to Ravenglass... 17 45 
1851. Lindal to Dalton 1 53 
1854, lverston to Lindal 2 68 
1857. Carnforth to Ulverston... an «. 19 35 
1867. Millwood Junction to Dalton Junc- 
tion ee ee ie 
1873. Barrow, Old Station, to Ormasgill 
Junction ae pa bb pe AR 
1881. St. Luke’s Junction to Barrow Docks 1 42 
1882, Barrow and Park Loop (Salthouse to 
Park)... aa a. va oe ce a8 
79 33 
Branch Lines. 
1846. Goldmire Junction to Piel Pier 6 13 
1859. Broughton to Coniston... sad 8 67 
1863. Hawcoat Branch ren 0 62 
1865. Millom to Hodbarrow ... 1 49 
1867. Crooklands to Stainton - is! te Oe 
1869. Levens Junction to Greenodd Junc- 
tion aaa awe isa owe oie 
1869. Ulverston to Lake Side ss ee 
1873. Salthouse Junction to Stank ... ie cae 
1876. Arnsideto Hincaster(Kendal Branch) 5 25 
1882. Oak Lea and Goldmire Junction ... 0 31 
1883, Plumpton Junction to Bardsea (Priory 
Station) ais ‘a nes as 00 
38 34 
Joint Lines. 
1867. (F. and M. Joint) Carnforth to Wen- 
nington... rate ee ae ea 50 
1880. Carnforth (F. and M. Curve)... 0 21 
9 71 
Total «eo kee 8 


The approaches to the docks from sea are past Hilps- 
ford Buoy to the south-west of Walney Island, through a 
dredged cut some 300 ft. wide, and of a depth of 14 fo, at 
low water ordinary —e tides, thence round the south 
end of Walney, past Piel and Roa Island (from which the 
Belfast steamers used to depart years ago), up Walney 
Channel, and past what was once an island known as 
Barrow Ramsay, but now forming the southernmost end 
of the dock system. 

Ramsden Dock.—The entrance to this dock is situated 
to the North of Barrow Ramsay, and has entrance gates 
100 ft. wide, with a depth of 31 ft. 6 in. of water at high 
water ordinary spring tides. 

To the north of this entrance a quay wall has been 
built, having a depth of water varying from 12 ft. 6 in. 
to 20 ft. at low water ordinary spring tides, fitted with 
hydraulic cranes, sheds, &c., and behind which is 
the Ramsden Dock Railway station, from which pas- 
sengers embark for Belfast and the Isle of Man, the 
former boats sailing nightly throughout the year, the 
latter sailing daily from Whitsuntide to the end of 
Se a st idate . 

e station is provided with two passenger subways ; 
the larger one for the Isle of Man service, having an 
hydraulic lift with an approach which at high water is 
level, at half tide assumes an incline, while at low water 
it is in the form of — 

The dock entrance basin is 900 ft. long, and has four 
berths fitted with twelve hydraulic cranes. Where the 
foundations have been found good at a reasonable depth, 
concrete walls have been constructed in sit? ; where there 
are poor foundations, and at a considerable depth open 
timber quays have been built, the piles of which, and the 
under-water timbers, are of Karri wood. The gravel of 
which the concrete is made comes from the south end of 
Walney, and is of the very best description. 3 

The lock, 100 ft. in width, is fit with two pairs of 
gates and a sliding caisson—the caisson having taken the 
place of one pair of gates, which were originally erected 
there previous to the sil], and a portion of the invert of 
the lock at this point having been recently lowered 6 ft., 





* Paper read before the Institution of Mechanical 
Engineers. 

+ See ‘ Docks and Railway Approaches at Barrow-in- 
Furness,” by Mr. F. C. Stileman; Proceedings, 1880, 





page 324, 
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so making it uniform with the sills at the entrance to 


these docks, and at the western end of the lock. The | fixed 


necessity for lowering this sill was due to the heavy 
draught of the men-of-war, cruisers, and other large 
en that have been and are being built at the Naval 
Construction Works of Messra. Vickers, Sons, and Maxim. 
The work of lowering the sill was completed in the pre- 
sent year. This lowering will permit of the railway 
company, when trade demands it, constructing any new 
quays that may be required to such a depth that they 
would be capable ‘of accommodating vessels drawing 
30 ft. of water. : 

The caisson. shown in diagrammatic form by Figs. 1, 
2, and 3 annexed, is tank-shaped, 103 ft. long by 
12 ft. wide, and 39 ft. 6 in. in depth. It is worked 
by means of chains and hauling bow actuated by 
small hydraulic engines, placed at the head of the 
caisson recess; to reduce the resistance when hauling 
the caisson, the bottom and lower parts of the ends 
have been left open, so enabling the water to flow 
freely through longitudinally ; the water ballast can at the 
same time be reduced by means of hydraulic ejectors, the 
ejected water being readmitted when the caisson is at 
rest. Four sluices, 6 ft. by 6 ft. each, go through the 
caisson, and are opened and closed by double-acting hy- 
draulic lifting cylinders. The sluices have been made of 
large dimensions in order to rapidly equalise the head of 
water between the lock and the dock, so enabling vessels 
to pass either way without loss of time. 

To the north of the lock and basin is a steamer dock 
with quay walls 3000 ft. in length, provided on the south 
side with grain sheds, &c., the north side being used 
almost entirely for the shipment of pig iron, rails, or the 
unloading of iron ore. 

Petroleum Storage Tanks..—On the west side of the 
Ramsden Dock are two petroleum storage installations 
(see Fig. 4, page 287): the smaller one consists of two 
tanks with a capacity of 2500 tons, while the other consists 
of six large tanks, two small ones, and a settling tank, 
having a total storage capacity of 16,360 tons. Large 
barrelling sheds and cooperage have also been provided. 

The author believes this storage to have been the first 
erected in England, and it has been so laid out that, when 
the oil has been pumped from the steamer into the tanks, 
the remainder of the work, such as barrelling the oil or 
loading the oil into tank wagons, is done by gravitation. 
The barrels, either loaded or empty, are, when required, 
run on slightly elevated railways either to or from 
the ship. These gangways are constructed of angle- 
irons, and notwithstanding the speed at which these 
barrels sometimes run, they never come off, this being 
due to the bilge of the barrels. 

The tanks (Figs. 5 to 12) are constructed of wrought 
iron, the bottom plates being ,;, in., fitted with an angle- 
iron 44 in. by 44 in. by 4in., and are varnished black under- 
neath. The side platesare eight in number, their dimen- 
sions being 13 ft. in length and 4 ft. 14in. in width, varying 
in thickness from 1: in. to}in. The dimensions of the 
top angle-irons are 3 in. by 3 in. by §in. The roof (Figs. 
7 to 12) is conical in shape, stayed from the sides by 2 
irons, and its plates are 3-in. thick. Each tank is pro- 
vided with a ventilator, manhole, and diphole. The 
bottom plates (Fig. 6) are double-riveted throughout, 
the side plates haviog the vertical seams double-riveted, 
and the horizontal seams single-riveted, the pitch of the 
rivets in all cases being 2 ip. All joints are caulked 
inside. There is a centre pillar in each tank composed of 
four angle-irons, 4 in. by 44 in. by 4in., to prevent any 
risk of the roof settling by being overweighted by snow. 
The valves and discharge pipes have been provided with 
folding joints inside the tanks, and a light chain is fixed 
to the pipes to which a small buoy is attached, for the 
purpose of keeping the rm above the oil, to prevent any 
of the latter escaping in the event of the valves being left 
open. To lift the internal pipes, a small winch is pro- 
vided outside each tank. 

The author has found some difficulty in lowering tank- 
bottoms at other places when the dimensions have con- 
siderably exceeded the above, and has found it advan- 
tageous to erect a sand cylinder at the centre of the tanks, 
below the bottom, in which was erected a pole with 
attachments to several portions of the tank bottom. On 
the completion of the testing of the tank bottom, the sand 
was gradually let out till the bottom rested on its foun- 
dations, when the sand cylinder was removed through 
a manhole in the bottom of the tank provided for that 


purpose. 

Buccleuch Dock.—The passage-way between the Rams- 
den and Buccleuch Dock is 80 ft. wide, and is spanned 
by @ railway and road bridge, which was described and 
illustrated in a paper by the author’s late father, Mr. 
F.C. Stileman, on the occasion of the last visit of the 
Tastitution to Barrow in 1880. 

The north side of the Buccleuch Dock is occupied by a 
small timber yard, the remainder having been originally 
used for the loading into ships of our local iron ore, and 
now used for general traffic. The south side is occupied 
by timber yards and saw mill: belonging to Messrs. 
Crossfield and Co. 

Devonshire Dock. — The -way between the 
Buccleuch and Devonshire Docks has been widened since 
the last visit of the Institution from 40 ft. to 80 ft., and 
is spanned by the Michaelson high-level bridge, which, 
over tho opening, is constructed as two distinct bridges, 
each of 29 ft. in width and 200 ft. in length. 

These opening bridges are worked independently, each 
being raised 3 ft. 6 in. in height before being rolled back, 
by means of three cylinders, the two side ones being 
1 ft. 52 in. in diameter, and the centre one 2 ft. lin. in 
diameter. These cylinders have crossheads on the top 
with rollers attached to them, and when raised the cylin- 
ders are locked automatically. The bridge is hauled by 
means of a continuous chain worked by an bydraulic 





cylinder 1 ft. 5? in. in diameter, and travels over rollers 
on the town side of the structure. 


end, which goes into a roller and lifts the bridge off the | 


back rollers, to allow the ballast-box end of the bridge to entitled t 
first, and when this end is in position, the end | west of Piel Island, to the north end of Walney Island, 


go down 

at the island side is lowered down. | 
A considerable portion of the approach to the Michael- | 

son Bridge consists of a viaduct, with a roadway 60 ft. | 


shelters the whole of the Barrow Harbour and 
To replace the bridge, a horn is provided at the nose | anchorage, the latter being a harbour of refuge. 


Walney Island, which is about 10 miles in len = 
i 


authority, is 
about a mile 


The railway company, e 
oy don ton Ohnap tank, 


to levy dues from 
and has jurisdiction from the entrance into the harbour at 
Hilpsford at the south end of Walney, up the channel 
to somewhat seaward of the north end of Walney Island. 
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Fig. ?. Plan of No.3 . Deck 
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= 1, Ejector suction valve draws from No. 5 tank. 
No. ¢ 


To flood No. 5 tank, open inlet valves Nos. 1 and 2. 


” ” 3 ” 


No. 2. Ejector suction valve draws from No. 3 tank (ram room) 
» 8  ,,(ram room). No. 4. 


c : a 
To flood No. 2 tank, open inlet valves Nos. 3 and 4. 


either ejector suction valves Nos. 1 and 2 and inlet valves Nos. 1 and 2. 
Nos. 3 and 4 


Nos. 3 and 4. 


or o ” ” , 
Depth of water in No. 2 tank not to be less than 9 ft. nor more than 9 ft. Lin. 


” 


id ” 5 , ” 
Tanks Nos. 1, 3 (ram room), and 6 to be kept dry. 


ft. 3 in. ” 9 ft. 4 in. 


Scupper valves to tank No. 4 on dock side of caisson will always be left open except at high spring tides. When water in 
lock rises above level of water in dock, the valves on dock side must be closed and those on lock side opened, reversing them 


again as soon as tides fall to dock level. 
hand motion and close with a right-hand motion. 


wide, erected on cast-iron columns. The whole of the 
work from Barrow Island, over the dock passage and 
railways as far as the Strand, was constructed by the 
Furness Railway Company, and the remainder by the 
Corporation. 

The north side of this dock is occupied by transit sheds, 
grain warehouses, cornmill, and jute sheds, the south by 
timber and contractors’ yards, a depositing dock which is 
capable of lifting vessels 300 ft. to 400 ft. in length in 
30 minutes. Two gridirons have been provided in con- 
nection with the depositing dock on which vessels up to 
the lifting capacity of the depositing dock can be placed, 
so providing accommodation for three vessels, and by 
Messrs. Vickers, Sons, and M ixim’s wharf, where they 
engine and fit out the numerous vessels they build. The 
dock is connected with the Walney Channel by a tidal 
basin 500 ft. in length, with a 60-ft. entrance, whose sill 
is 6 ft. higher than that of the Ramsden Dock. To the 
north of this basin is a graving dock, with an entrance 
a from the channel, 60 ft. wide and also 500 ft. in 
engtb. 

The dock is situated rather more than a mile and a half 
northwards of the Ramsden Dock entrance, and a large 
portion of the channel frontage between these two en- 
trances—on its eastern side—is occupied by the works and 
launching ways of Messrs. Vickerr, Sons, and Maxim, 
and by the dockyard belonging to the railway company, 
where all their floating plant is repaired. 

General.—The following statement shows the areas of 
the docks : 


Acres, 
Ramsden Dock basin... its atic 8 
FS — ae —_ ses ‘i 2 
we — aan os 60 
Timber Dock (timber pond) 21 
Buccleuch Dock ee ue 31 
Devonshire Dock _... i iG sa 31 
Cavendish Duck (used as a reservoir at 
present) ie Ke ea ssa i 146 
Total 299 


All the dock gates, caissons, bridges, cranes, &c., are 
worked by hydraulic power, there being two installations 


All sluices open by moving levers over to south side. 
All valves except the scuppers to be kept closed. 





—one at the Ramsden Dock entrance, and the other at 
he Devonshire Dock entrance. 


All valves open with a left- 


The company has spent large sums of money in deepening 
and improving the channel from the sea to the docks, and 
in erecting leading lights on every reach of the channel, 
and at ali turning pointe, putting down in some cases 
Pintch’s gas buoys, and in others Wigham’s oil buoys. A 
model of the latter is exhibited. 








Banta Bianca.—Ground is now being prepared at 
Cuatreros for a new freezing establishment to be con- 
nected with the wharf by an electric tramway nearly 
14 miles long. After some dredging has been carried out, 
there will be a fine port with 25 tt. of water at low tide. 





-MancuesTeR Liners, Liwitep.—The report of the 
directors of this company, of which Sir C. Furness is 
chairman, states that the steamer Manchester Port has 
been sold, and that two vessels of about 6500 tons dead- 
weight each have been contracted for. The profit for the 
past year under all heads, including a plus value resulting 
from the sale of a steamer, was 97,537/.; and after various 
charges had been met and last year’s balance had been 
added, the amount available for distribution was 58,6191. 
Out of this sum 10,0007. had been carried to the insurance 
fund, 10,0007. to the reserve fund, and 1750/7. to the de- 
bentures reserve fund ; and a dividend at the rate of 
6 per cent. per annum is now proposed, leaving 19,369/. 
to be carried forward. 





WateER Suppiy or Crincinnati.—Contracts have been 
let for six auxiliary pumping engines for the Cincinnati 
Water Works. The contracts were secured by the Holly 
Company of Lockfort, New York. The first contract 
was for three self-contained vertical triple-expansion, 
crank and fly-wheel pumping engines, each with 25,000,000 
gallons capacity in 24 hours. These engines are to be 
placed at the west end of a gravity tunnel for the purpose 
of pumping water to the Réen Park reservoir. The price 
at which this contract was taken was 410,500 dols. The 
other three engines were of similar description, except that 
they are of 12,000,000 gallons capacity each. These are to 
be placed at the west end of the gravity tunnel and are to 
be used for pumping water to the Eden Park tower and 
to the Mount Auburn tanks. The contract price is 
391 900. dols. 
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PETROLEUM TANKS AT THE BARROW DOCKS. 


(For Description, see opposite Page.) 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 22, 

Tux month of August thus far has been characterised 
by unusual activity in all branches of business and in 
transportation channels, the railroads having an extra- 
ordinary volume of freight to handle. Prices are well 
maintained, despite the fact that production is main- 
tained at such great volume in all channels. There 
are no evidences of accumulation of goods. Crop 
reports, with the one exception of maize, are all flatter- 
ing, and the harvesting will fill all available storage 
.capacity. The one exception to abundance is in 
vegetables, of which the scarcity is such that 
householders complain of a 50 per cent. advance. 
The banking interests are contented with condi- 
ticns. About 20,000,000 dols. will be sent west to 
move the crops, but it will return in two months, 
Receipts of gold from Klondyke are heavy and help 
to give confitence to a long continuance of existing 
conditions. The steel strike is creeping along with- 
out material advantages showing on either side. The 
pressure of consumers for material will be the worst 
feature with which the steel managers will have to 
contend. 

The Illinois Steel Company has closed its mills 
‘* indefinitely,” owing to the refusal of the men to 
work according to contract. The workers at two 
large mills at Pittsburgh quit work this week. Up 
to present writing no serious inconvenience has re- 
sulted from the strike, but there is now in progress a 
scramble for billets at a minimum price of 24.50 dols., 
while basic steel is 25 dols. and 26 dols. Steel rails 
are selling steadily in small lots. The Wells City from 
Swansea has arrived with 20,000 boxes of Welsh plate 
to fill contracts. Pig iron of all kinds is quiet, but a 
heavy demand will set in on the termination of the 
strike. There is no present probability in sight of a sus- 
pension of blast-furnace work. Makers would welcome 
an accumulation. Greater activity exists at all loco- 
motive works, owing to increased pressure from rail- 
roads for engines, most of them of greater capacity. 
Car builders are not booking new business this month 
where business is avoidable, the works being already 
overcrowded. Tube and pipe requirements are 
extremely urgent on account of oil developments. 
Large fuel oil contracts have just been placed with 
Hawaiian sugar planters, amounting to 6,000,000 
barrels in all, to be supplied from Southern California. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
more active on Thursday forenoon, fully 12,000 tons being 
dealt ia. Business was again almost entirely confined to 
Cleveland iron, the price of which declined 24d. to 
453. 4}d. cash per ton. One lot of Cumberland hematite 
iron was done at 61s. 6d. cash per ton. Scotch warrants, 
which were not dealt in, were quoted at 54d. per ton 
down at 53s. 11d. cash per ton A. amy In the afternoon 
only 2500 tons changed hands, the business being entirely 
confined to Cleveland, which closed 4d. down on the day 
at 45s. 3d. per ton cash buyers. Scotch warrants were 
quoted 7d. per ton down on the day at 533. 94d. cash per 
ton sellers, and Cumberland hematite iron was 6d. per 
ton down at 61s. 3d. cash per ton sellers. The settlement 
prices were: Scotch, 53s. 9d. per ton; Cleveland, 
453. 44d.; Cleveland hematite iron, 61s. 6d. per ton. 
On the following day the pig-iron warrant market 
showed a little more business doing, and after a 
dull opening prices stiff-ned and closed firm, the 
prices being: 533. 94d., 45s. 34d., and 61s. 3d. per 
ton; and the settlemend prices were: 533. 9d., 45s. 3d., 
and 6ls. 6d. per ton. A small business was done 
on Monday forenoon, and prices were easier in 
sympathy with the unsatisfactory advices from Germany. 

cotch iron declined 3d. per ton, and Cleveland 24d. per 
ton. Hematite iron, however, kept firm, and was quoted 
Gd. per ton dearer. Cleveland was sold at 453. 3d. per 
ton for the end of the year, and the sales amounted to about 
4000 tons. Some 2000 or 3000 tons changed hands in the 
afternoon, and the tone was dull, Scotch iron closing 34d. 
per ton down on the day; Cleveland, 34d.; and hematite 
iron 74d. per ton. The settlement prices were: 533. 9d., 
45s. 4$d., and 61s. 6d. per ton. Business was compara- 
tively active in the Pig-iron warrant market on Tuesday 
forenoon, but the dealing was chiefly in Cleveland iron, 
which was pretty freely sold for all dates, including busi- 
ness for the end of the year, at 45s. per ton. The cash 
price showed a drop of 24d. per ton. tch also fell 24d. 
per ton, and the sales amounted to about 15,000 tons. In 
the afternoon other5000 tons changed hands, and Cleveland 
was a shade firmer, but Scotch remuined dull. Cleveland 
was done at 45s. 0}d. per ton for the end of the year. A 
moderate business was done this forenoon in the pig-iron 
market, and prices were again easier, sellers continuin 
in the majority. Scotch gave way lid. per ton, an 
Cieveland 2d. Cleveland was sold at 45s. two months, 
and the sales amounted to 8000 tons. In the afternoon 
some 4000 tons were dealt in. Scotch rallied 1d. 
= ton, but Cleveland was without further change. 

he settlement prices were: 53s. 3d., 45s., and 6ls., 
though held for 62s, per ton. The following are 
the quotations for No, 1 makers’ iron: Clyde, 66s. 
per ton; Gartsherrie, 66s. 6d.; Langloan, 67s.; Calder, 
67s. 6d.; Summerlee, 70s. 6d.; Coltness, 72s. 6d. per ton 
—all the foregoing shipped at Glasgow ; Glengarnock 








(shipped at Androssan), 66s.; Shotts (shipped at 
Leith), 70s.; Carron (shipped at Grangemouth), 67s, 6d. 
per ton. The trend of the market during the past 
week has m downward, and the feeling seems to 
be growing that prices may shortly lose the advance 
ined during the preceding three or four weeks, unless 
resh “‘ warrant” ——— are again brought to bear 
on the market, and of that there are reasonable fears. 
The position of the home trade is everywhere still a satis- 
factory one, and inquiries are fairly numerous, but the 
Continental position grows daily worse, and in manufac- 
tured steel and iron competition, especially from Germany, 
is exerting a considerable influence on the situation here. 
From America reports are still conflicting, but the effect 
of the prolongation of their strike on trade here is not 
yet accurately ascertainable. Dealings in warrants have 
again been mostly confined to Middlesbrough iron, the 
highest price touched being 46s. 44d. and lowest 45s. 14d. 
per ton cash. All trouble with regard to Scotch miners 
seems to be avoided by mutual consent to appoint a neutral 
chairman at the approaching conference, and makers’ quo- 
tations, although nominally unchanged, will be somewhat 
shaded. The number of furnaces in blast is 77, against 
76 last week (one having been blown in at Eglinton 
Works), and 80 at this time last year. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores 8 at 58,670 tons yesterday afternoon, as com- 
pared with 59,110 tons yesterday week, thus showing a 
decrease amounting for the past week to 440 tons. 


Finished Iron and Steel.—It must be admitted that the 
iron and steel industries of this country are now giving 
conclusive evidence of a general —— alike as 
to the volume of orders coming forward, and as to 
the prices which are being quoted in the open 
market. The improvement is more pronounced in 
some parts of the country than in others, and in 
some sorts of produce, but speaking generally there is 
no doubt that a better tendency and a growing ex- 

nsion of business have made themselves manifest. 

t is to be hoped, in the interest of all trades, that matters 
will not be unduly rushed. The more gradual the im- 
provement, the more lasting it is likely to be. Re- 

rts from the Continent show that the German, 

elgian, and French markets are in a very depressed 
condition. Both East Coast and Scotch hematite irons 
are very scarce and strong in tone, 593. and 633. per 
ton being the quotations for iron delivered to the steel 
works in the respective countries or district. Ib is 
reported that one of the shipbuilding firms on Tyneside 
has bought a considerable quantity of German steel ship- 
plates at prices which are below those quoted by local 
producers, including delivery. More are offered on 
equally satisfactory terms from the same quarter, which 
2 a _~ thought possible that Germany would be 
able to do. 


Sulphate of Ammonia.—This commodity is in fairly 
active demand, the ruling price being generally about 
107. 10s. per ton. Last week’s shipments of sulphate of 
ammonia from the port of Leith amounted to 731 tons. 
The importers of South American nitrate of soda are 
making an effort to keep material before the notice of the 
farmers. Either to-night or to-morrow night they are 
to have a lecture upon it at the Glasgow Exhibition by a 
skilled lecturer and chemical demonstrator, who was 
formerly in the Young Chemical Technology De- 

rtment, but for the past five or six years has been 
ocated in Aberdeen as a lecturer on agricultural 
chemistry. 


Mishap to the Talla Aqueduct of the Edinburgh and 
District Water Works.—From further information it 
appears that the part of the aqueduct from Talla Water 
Works which is damaged is in the tunnel lying between 
Broomlee and Auchencorth, being one of the series under 
Mr. Best’s contract No. 2, and the one nearest Penicuik 
and Edinburgh. The damage at thedifferent parts of the 
tunnel extends for about 400 ftr, and consists of cracks 
running diagonally from near the bottom to the arch. At 
some Es near the bottom for about 4 in. the walls appear 
to be bulged in. The part damaged is the side nearest the 
Pentland Hills, there being little or no damage on the other 
side. The cause has been thought to be due to the delay 
in inserting the sole or invert when the other portions of 
the tunnel were constructed two years ago, thereby 
allowing the water to gather and run in the bottom of 
the tunnel. Mr. Best, the contractor, it is understood, 
had suggested two years ago putting in the “‘ invert,” but 
his advice apparently was not taken. It is now doubtful 
whether the damaged portion of the tunnel can be re- 

ired, or whether it will require to be reconstructed. 

‘ending the result of the investigation by Mr. Hill, C.E., 
Manchester, the tunnel has been shored up to prevent 
any further disturbance. It is estimated that to put the 
tunnel into a proper state of repair will cost at least 
another sum of 15,0007. 


Shipbuilding Contracts.—Messrs. George Brown and 
Co., Garvel Park Shipyard, Greenock, have completed 
negotiations with an Irish firm to build for them a 
steamer of 150 ft. in length.—The Irvine Shipbuilding 
Company have contracted with a French firm to build a 
— steamer of 500 tons and 600 indicated horse-power, 
and with London owners to build a screw tug 100 ft. in 
length, 20 ft. in breadth, and 12 ft. in depth.—Messrs. 
Macl:ie and Thomson, Govan, have taken a contract to 
build for a firm of French owners a steel screw steamer 
of about 1000 tons. 


New Dock at Burntisland.—A new deep-water dock 
was opened at Burntisland last week by the simple pro- 
cedure of admitting a steamer to load coal. It has been 
about four years in course of construction, and will cost 
nearly half a million of money. Messrs. P. W. Meik, 
Urquhart, and R. Henderson were the engineers, and 








the contractors were Sir John Jackson, Limited, while the 
local managers are Messrs. Edwards and Whitley. Its 
area is about 12 acres, which is twice the dimensions of 
the old basin. The North British Railway Compan 
have financed the concern, and after November they will 
have a dominating influence in the management. It is 
fitted with three hoists, each of which is expected to load 
about 400 tons of coal per hour. The dock gates, hoists, 
and hydraulic owes pM have been supplied by Sir 
William Armstrong and Co. 


The Glasgow Corporation Telephone Exchange.—This 
institution wasshown and described to the Glasgow Press 
to-day. in view of the _— rigs A to-morrow, by 
Mr. Hanbury, M.P. It occupies the three upper 
floors of a large new building in Renfield-street, and 
has been secured on lease for 28 years. There are 
connected up to it somewhere about 1400 subscribers, 
all the trunks being underground, and extending in 
some directions quite 10 miles; and between the test 
room and switchboard there are already in ition 
310 miles of wire, while in the underground cables 
there are 16,500 miles of wire in 77 miles of piping. 
There are in the exchange over 100,000 miles of wire, 
Mr. Bennett is the manager, and Mr. Macfee is the 
assistant engineer. He was a long time with the National 


Telephone Company. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Reported Railway Amalgamation.—Considerable inte- 
rest has been aroused in South Yorkshire at the reported 
negotiations, stated to be almost completed, for the pur- 
chase by the Midland 7 of the Sheffield District 
Railway. By this means the older company were stated 
to contemplate a connection with the cashire, Derby- 
shire, and East t Railway, and a diversion of the 
bulk of their East Coast traffic, enabling them to reach 
Grimsby and other East Coast towns in considerably less 
time than the Great Central Company. The report has 
since been authoritatively denied. 


An Engineering Task.—It is somewhat remarkable 
that in an engineering centre such as Sheffield a large 
30-ton armature, intended for the electric light works, 
which by accident fell into the canal when in process of re- 
moval some weeks ago, should, notwithstanding repeated 
efforts, still remain submerged. The armature, which is en- 
cased, owing to the instabillty of the lifting apparatus 
was allowed to fall over the side of a barge in which it had 
been brought from the coast. Tackle was rigged and an 
effort made the following day to remove it; but again the 
lifting apparatus proved insufficient for the strain, and 
the case returned to the canal. Since that time several 
attempts have been made to rescue it; but notwithstand- 
ing the employment of divers, all have been unsuccessful, 
and the huge piece of machinery has resisted all efforts 
to bring it to bank. 


South Yorkshire Coal.—The condition of the coal trade 
of South Yorkshire remains to a great extent unchanged. 
The demand for house coal, owing to the arrival of colder 
weather, is improving, and a fair season’s business is bein 
done. Prices are firmer, but there has been no genera, 
advance at the pits. A good tonnage has, during the 
week, been sent to London and the South of England. 
The eastern counties have not taken so freely, but as 
the season advances heavier business will result. Steam 
coal continues to steadily improve. An advance is noted 
in the requirements of the. export trade, but this still 
compares very unfavourably with recent years. There 
is more doing with both Hull and Grimsby, but the loss 
of trade owing to the strike at the last-mentioned port is 
affecting many collieries. Gas coal is moving freely, and 
engine fuel is in good request. 

Iron and Steel.—Reports from all quarters show that 
trade has taken a definite turn for the better. Manufac- 
turers entertain a much better opinion of the markets than 
was the case a few months ago, and increased business 
is looked for in the early future. The bar-iron works are 
now fully employed, and satisfactory orders continue to 
be received. At the heavy steel works full time is the 
general rule, especially in those departments dealing with 
railway material, castings, and forgings. Both consumers 
and merchants appear to have abandoned their hand-to- 
mouth method of buying, and are booking fair orders. 
There has been an increasing call for high carbon billets, 
and, with the growing scarcity in the supply of hema- 
tites, there is every probability of a further advance in 
prices. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on ’Change, but the market was dull and 
very little business was done. Buyera of Cleveland pig- 
iron were very backward and quotations were weak. On 
the other hand, however, Ogee reported that they 
were well supplied with ordera and they were unwilling 
to reduce their rates. At the same time it was a fact tbat 
there was more Cleveland iron offered for sale than for 
sometime t. Demand on foreign account was very 
poor, and this is indeed disappointing, seeing that we are 
now at a season of the mg when Continental orders 
generally come to hand. No. 3g.m.b. Cleveland pig was 
put at 45s. 6d. for prompt f.o.b. delivery, but buyers, as 
a rule, hesitated to pay that figure. No. 4 foundry was 
44s.; grey forge, tbe. ; mottled, 423. 9d.; and white, 
42s. 6d. Tt was gratifying to notice the brisk demand for 
East Coast hematite pig, the supply of which was barely 
sufficient to meet requirements, and suggestions that the 
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roduction should be further increased were not few. 
There is little doubt that more furnaces would be blown 
in if coke was more easily obtained. Nos, 1, 2, and 3 
were fully 59s. for early delivery, whilst No. 1 was 602., 
and No. 4 about 54s. Spanish ore was steady and firm, 
Rubio being 15s. 9d. ex-ship Tees. To-day there was 
practically no change in quotations. 


Manufactured Iron and Steel.—Very little news can be 
reported of the manfactured iron and steel industries. 
Makers in all branches have well-filled order books and 
quotations are firm. There are, however, not very many 
new orders in the market just now. Common iron bars 
are 6/. 53.; best bars, 6/. 15s.; iron ship-plates, 67. 17s. 6d.; 
steel ship-plates, 67. 53.; and steel boiler-plates, 7/. 15s.— 
all Jess the customary 24 per cent. discount for casb. 
Heavy sections of steel rails are 57. 103.; and cast-iron 
chairs 32. 12s, 6d.—both net at works. 


Messrs. Richard Hill and Co., Limited.—Yesterday the 
annual meeting of shareholders of Messrs. Richard Hill 
and Co., of the Newport Wire Works and Rolling Mills, 
Middlesbrough, was held, Mr. Richard Hill presiding. 
The directors’ report intimated that they had pleasure in 
presenting the balance-sheet as duly certified by the 
auditors, and the main facts were fully set forth. 
Including the amount brought forward from last year, 
the divisible profit was 19,5907. 11s. 2d. After paying 
a dividend of 10 per cent. per annum for six months 
ending June 30, making 8? per cent. for the year, and 
placing (as before)1500/. against depreciation, 3289/7. 1s. 11d. 
was carried forward to current account, and 10,000/. 
remained in the special reserve account, The report 
was adopted, and the dividend confirmed at the rate 
of 10 per cent. for the last six months, making 8? per cent. 
for the year. 


Coal and Coke.—Bunker coal is in rather good demand, 
especially for the better qualities, and prices are stiff. 
Coke is in excellent request for local consumption, and 
there are complaints that the supply is inadequate. 
— blast-furnace qualities are fully 15s, 6d. delivered 
ere, 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been quiet so far as 
new business is concerned; quotations have, however, 
been well maintained, the best descriptions having made 
18s, 6d. to 19s. per ton, while secondary qualities have 
brought 17s. to 18s. per ton. Household coal has shown 
little change; No. 3 Rhondda large has made 16s. to 
163. 3d. per ton. Patent fuel hassupported former terms. 
Foundry coke has been quoted at 18s. 6d. to 19s. per 
ton, and furnace ditto at 16s. to 17s. per ton. As regards 
iron ore, the best Rubio has made 14s. to 14s. 6d. per ton, 
while T'afna has made 15s, to 153. 3d. per ton. 


The Tinplate Trade.—The Liangennech Works are to be 
re-started at an early date. The Cwmfelin Tinplate Com- 
pany has joined Messrs. A. Thomas, M.P., J. Glasbrook, 
and E. Daniel in the restarting of the Foxhole Tinplate 
Works, of which Mr. F. Thomas is to have the control. 
The starting of the Abercan Tinplate Works is expected 
ina few weeks. Arrangements for a re-start at Abertil- 
lery are ina forward state. The Nantyglo Works, which 
had been idle for some months, have been lately brought 
again into full operation. 


Cardiff Tramways.—Extensions of the Cardiff tram- 
ways, which are being carried out under the powers of an 
Act of 1898, will be completed before the close of this 
year. The new route from Berthwin-street, through 
Cathedral and Lower Cathedral-roads, Clare-road, and 
Corporation-road, to the docks, has been practically 
finished ; a junction between Tudor-road and Clare-street 
is now being laid down; and lines along Tudor-road and 
Wood-street to St. Mary-street are to commenced at 
once. The Castle-road route, through Albany-road and 
Wellfield-road to the Corner of .Vivian-road, has been 
completed. Mr. Symonds, the contractor, has made good 
progress with a power station at Roath. 


Milford Docks.—The report of the directors of the 
Milford Docks Company states that the net profits for the 
half-year ending June 30 were 3290/., an increase of 4932. 
as compared with the corresponding period of 1900. A 
new ice factory is on the point of completion. Prepara- 
tory work at the Freystone Collieries, near Johnstone, is 
being continued. The aggregate burthen of the vessels 
entering the docks during the past half-year amounted to 
244,467 tons, phe ge Br with 215,604 tons in the cor- 
responding period of 1900. 


Devonport Dockyard.—Lieut.-Colonel Kenyon, R E., 
who was appointed superintending engineer at Devon- 
port Dockyard in November, 1896, is about to relinquish 
that post. He will be succeeded by Mr. W. J. Clarke, 
superintending civil engineer at Chatham; Mr. C. 
Millard, civil engineer at Devonport, will succeed Mr. 
Clarke at Chatham. 


Guest, Keen, and Co., Limited.—The directors of this 
company have issued their first annual report. The 
directors recommend a dividend at the rate of 124 per 
cent. per annum for the past year, absorbing 40,625/. 
The directors further propose that 150,0007. should be 
carried to a reserve fund, and that 110,844/. should be 
carried forward to the credit of 1901-2. The company’s 
freehold and leasehold Jand, buildings, collieries, blast- 
u machinery, plant, &c., stand in the balance- 
sheet for 1,407,7207. 


Engine-Room Artificers.—A large number of mechanics 
have entered the Navy as engine-room artificers. For the 
first time for several years more candidates presented 
themselves last quarter than could be accepted, 





MISCELLANEA. 


THE traffic receipts for the week ending August 18 on 
thirty-three of the principal lines of the United Nem 
dom amounted to 2,114,219/., which was earned on 20,153} 
miles. For the corresponding week in 1900, the receipts 
of the same lines amounted to 2,110,247/., with 19,8854 
miles open. There was thus an increase of 3972/. in the 
receipts, and an increase of 267? in the mileage. 

The new electric locomotive which has been introduced 
on the Central London Railway, with a view to diminish- 
~~ vibration, differs from its predecessors in having 
lighter armatures, which run at three times the speed of 
those used in the old engines. Gearing is used to reduce 
the speed to that necessary at the drivers. The multiple- 
unit system is also about to be tried on this line. The 
train is to be made up of two motor coaches and four 
trailers, the total weight of which will be 96 tons, or 30 
tons less than that of one of the present trains with equal 
seating capacity. 

A correspondent informs the Z'imes that an important 
‘*combine ” in the steel, iron, and coal trade is now im- 
minent—namely, the amalgamation of the extensive steel 
works and collieries of Messrs, Crawshay Brothers, 
Limited, at Merthyr, with the steel works and collieries, 
at Dowlais and Cardiff, of Messrs. Guest, Keen, and Co., 
Limited. At the steel works of the latter, the Bessemer 
and Siemens processes are employed. At the Cyfarthfa 
establishments, which are proposed to be chosen the 
Bessemer process is in operation, and, as at Dowlais, rails 
are the predominating factor in the output. Although con- 
verted intoa limited company sometime ago, the Cyfarthfa 
concern has, nevertheless, remained practically in the 
hands of Messrs. Crawshay, who, to all intents and pur- 
poses, have been non-resident in the district for some 

ears, At Cyfarthfa, several labour-saving appliances 

ave been lately introduced in the steel manufacture. 
The amalgamation will, it is believed, effect considerable 
economy in the use of coal from ans collieries; and 
it is suggested that there is a possibility of certain of the 
ee collieries at Merthyr being brought into the 
** combine.’ 


The contract for the electrical equipment of the Great 
Northern and City Railway has been secured by the 
British Thomson-Houston Company, Limited, of 83, 
Cannon-street, E.C. It is intended to provide sufficient 
rolling-stock for the operation of a 3-minute service 
between Finsbury Park and Moorgate-street. Each train 
is to consist of seven cars, the two end cars and the centre 
one being provided with motors. The schedule time for the 
run is 134 minutes, inclusive of three intermediate stops of 
20 seconds each. This stopping time seems unnecessarily 
long, as 10 seconds should be quite enough with a smart 
train crew. The plant at the generating station will 
comprise four vertical cross-compound condensing en- 
gines, constructed by Messrs. Musgrave and Co., develop- 
ing 1250 indicated horse-power asa normal load, and 1875 
indicated horse-power as amaximum, when running at 100 
revolutions per minute. Each engine is to be coupled 
direct to a 800-kilowatt generator mounted between the 
cranks. These generators will have 14 poles, and are 
designed to give 525 volts at no load and 575 at full load. 
Current will be collected from a third rail weighing 80 Ib. 
per yard, and supported on porcelain insulators. There 
are to be 36 motor cars, each mounted on 2—4 wheeled 
trucks. The three motor cars on each train will be 
operated as asingle unit, by means of a suitable connection 
and controlling gear. 


Some very smart work was accomplished recently on 
the Fitchburg Railroad, in the matter of replacing a 
number of old bridges with masonry arches. The work 
is described in a paper by Mr. A. 8. Cheever, and pub- 
lished in the Journal of the Association of Engineering 
Societies. The largest of the new brid was that at 
Bellows Falls, Vermont, where a double-track timber 
bridge of two spans, each 140 ft. wide, was replaced by 
a couple of stone arches of similar span. The work was 
commenced on September 12, 1899, and finished on 
December 7 following. The movement of the trains 
was not interfered with, the tracks being kept open 
during the whole of the operations, The work was 
facilitated by the fact that Nature had already sup- 
plied abutments, and it was only necessary to bed the 
skewbacks on Portland cement, enough to fill up the 
holes in the rock and give a smooth and even bearing. 
The method of constructing the arch was peculiar. There 
were seventy-two courses in each span. The voussoirs 
were cut to a 4-in. joint at the intrados, but gaped 2 in. 
at the extrados. Strips of wood were then inserted at 
the intrados, and the joint filled with Portland cement 
mortar, thoroughly tamped in so as to fill every crevice. 
The span, as stated, was 140 ft., and the rise was 20 ft., 
the rings of stone being 4 ft. In another case, a 
skew masonry bridge of 38 ft. span and 45 deg. obli- 

uity, was constructed by the railway company in 

itobburg. To avoid the cost of cutting skew vous- 
soirs, this arch was, in spite of its great sg oe 
constructed with square joints; the engineers being 
confident that by using granite and Portland cement 
there would be no risk of failure, and this opinion has 
proved well founded. In a third bridge built by the com- 
pany, the arch was constructed of large rubble stones, used 
just in the condition in which they were received from 
the quarry. The only cut stones used were those on the 
faces, all the rest being rough rubble, as stated. The 


joints were filled with Portland cement mortar, aneneney th 


tamped into place, and on removing the centring t 

was not the slightest sign of cracking or settlement. 
in a paper read before the Royal Institute of Public 

Health, Mr. G. F. Fowler, superintendent of the Man- 


ere 








chester Corporation sewage works, dealt with some 





points in the management of septic tanks and bac- 
terial contact beds. Mr. Fowler states that the object 
of septic tanks is, in the first place, to dissolve or gasify 
as much sludge as possible; and, secondly, to obtain 
a tank effluent easily vitrified, and containing little 
suspended matter. bacteria do not act on mine- 
rals, road detritus should be separated from the 
se in catch pits before it is passed into the tanks, 
and Mr. Fowler fers that bits of wood, regs, &eo., 
should be screened out as cellulose is dissolved, but slowly, 
in septic tanks. Such screenings, together with the con- 
tents of the catch pits, are best passed through a de- 
structor, so it is a good plan to have the town’s 
arbage destructor set up at the sewage works. 
ime is needed to lag septic tank into proper 
working conditions. must be taken that fresh 
sewage is not admitted to beds accustomed to re- 
ceive septic tank effluent or vice versd, or bad results 
will be obtained : but an increased flow of sewage diluted 
by rain may safely be passed through, as the proportion 
of organic matter per gallon is less. It is possible, Mr. 
Fowler thinks, to work a septic tank so slowly that a 
putrid effluent, poisonous to the nitrifying organisms, is 
produced. Coming to the contact beds, Mr. Fowler 
States that thorough drainage is essential to successful 
working. A decrease in the nitrates contained in the 
effluent is a certain sign that the bed needs rest. De-' 
crease of the capacity of a is occasioned not only by 
the settling together of its constituents, but by the too- 
ps ape growth of the nitrifying bacteria. A piece of 
coke or clinker, removed from a contact bed in active con- 
dition, is covered with a slimy growth or stiff jelly, and 
the amount produced under favourable conditions may 
largely decrease the capacity of the bed. In such a 
rest of a couple of weeks or less is necessary. One of the 
experimental beds at Manchester for this reason dec 
in capacity from 4200 down to 1480 gallons; but by 
judicious resting its capacity has been raised again to 
2000 gallons, and is still increasing. To avoid loss from 
the breaking down of the material of the bed, only hard 
refractory stuff should be used; shale and ashes in 
particular must be summarily rejected. 





PrERSONAL.—We are asked to state that Messrs. Brown 
and Co., of Cobden-chambers, Pelham-street, Notting- 
ham, are no longer agents for Messrs. Johnson and 
Phillips, of Old Charlton, Kent, 





Tue American Ceramic Socrety.—We have received 
a copy of the Transactions containing the papers and 
discussions of the third annual meeting of the American 
Ceramic Society. Although a comparatively new society, 
this body appears to be flourishing. There were thirteen 
papers at the meeting, in addition to five topical 
discussions, and — of the papers were of a high order 
of merit. In view of the growing success of the pottery 
industries of America, it is worth consideraticn whether 
a like society might not be advantageous in this country. 
There is a great deal of “rule of thumb” in our manu- 
factories which ought to give place to more scientific 
methods, and the best way to insure this is by discussion 
and the ventilation of theories before audiences capable of 
criticism. The volume before us demonstrates that there 
is — matter to occupy the attention of such a society, 
and that there are dozens of questions in ceramics await. 
ing systematic investigation. 





THe Rartway Coat Binu.—The cost of locomotive 
coal, and the distance run by trains on the twenty prin- 
cipal English, Irish, and Welsh railways in the first half 
of this year and in the corresponding period of 1900, 
were as follows: 





First Half of 1901. First Halt of 1900. 





System. 
Coal Train Coal Train 
Cost. Mileage. Cost. Mileage. 


Belfast and N. £ £ 
‘ 983 767,126 11,717 771,808 





Counties - 16 
Great Central ..| 178,564 | 8,954,609 150,105 9,197,888 
Great Eastern ..| 185,601 | 10,761,766 142,651 | 11,012,753 


Great Northern .. 231,187 11,098,215 195,232 | 11,762,667 
ag North., Ire- 


n ae ae 37,293 1,723,856 87,525 1,733,883 
Great Southern 

and Western .. 60,402 2,766,475 29,640 2,098,738 

Great Western ..| 450,189 | 22,324,976 295,810 | 22,760,162 


Lanc. and York- 
176,574 | 8,887,802 | 129,983 | 9,166,498 


shire .. Ss 
Lond., Brighton, 

&e. ie «-| 148,618 | °5,122,876 | 106,679 
Lond., Tilbury, &c.| 16,138 726,813 12,592 784,184 
Lond. N. Western) 487,723 | 23,082,184 | 381,574 | 23,870,685 


Lond. 8.-Western 190,081 8,557,360 144,655 8,629,488 
Metropolitan ee 28,877 1,562,753 25,748 1,593,823 
Metro. District .. 15,637 958,136 12,689 883,717 
Midland . 899,830 | 23,002,450 361,526 | 28,487,547 


Mid. G. Western, 
Ireland .. --| 28,540 | 1,262 598 16,021 1,224,668 
North-Eastern ..| 252,191 | 15,250,841 | 247,840 | 15,841,520 
North Stafford. 


shire ..  ..| 24,565 1,429,927 17,072} 1,452,898 
§.-East. and Chat- | 

ham ..__..| _ 187,176 | 6,876,000 | 146,540 | 7,088,752 
Taff Vale .. ..| 30,797 | 1,918,742 | 31,188 | 1,851,866 








Total .. .+| 8,056,950 | 157,010,095 | 2,436,687 | 161,372,584 











It will be seen that etforts bave been generally made by 
@ companies to economise their train mil e 
Great agar a —— and the — Vale ex- 
ceptionally well -in - the generally- gloomy comparison. 
The current half-year will probably exhibit better resulte, 
as coal contracts have been let upon more favourable 
terms, while economy will continue to be enforced, 
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THE “MINERVA” AND “HYACINTH” 
TRIALS. 

THE official report of the Minerva - Hyacinth 
trials has been issued during the past week, and 
though it is far from exhaustive, it serves to throw 
a little light on the results of the experiments. 
We print it in full on another page. 

The preliminary trials carried out by the Boiler 
Committee are more instructive than the run to 
Gibraltar and back. It will be seen from the 
figures quoted that the Belleville boilers of the 
Hyacinth appear actually to have evaporated more 
water per pound of coal than the cylindrical boilers 
of the Minerva, and this to a very considerable 
extent as the boilers were originally tried. We 
have already referred to these trials in a former 
issue,* when our information was taken from an 
unofficial source. A closer examination of the re- 
corded results has led to a slight modification 
of some of the data presented, but the main issue 
remains unaltered by the publication of the cor- 
rected figures, although added details may throw 
some further light on the subject. It will be 
noticed that the fitting of retarders to the Minerva’s 
boilers led to 11.05 per cent. more water being 
evaporated. They were, however, ‘slightly wasted 
at the firebox end,” according to the official report. 
Taking the figures as presented in the official table, 
it will also be seen that, though the Belleville 
boilers are awarded a higher evaporative efficiency, 
the engines to which they supplied steam are said 
on two out of three trials to have needed more water 
to be evaporated to develop a given horse-power 
than those of the Minerva. Before proceeding to 
examine these figures more closely, it may be well 
to remark that the question of fuel economy is not 
the one engineers are most anxious to be informed 
upon. Water-tube boilers are not generally sup- 
posed to be economical in fuel; but if, in other 
respects, they work satisfactorily, the amount of 


294] coal burnt may be fairly well adjusted by propor- 


tioning the heating surface to coal consumed. 

We will now turn to the Table giving the pre- 
vious trials of the two ships (reproduced from the 
official report on page 284 of our present issue), 


296} and we find that the engine and boiler perform- 


ances are, very properly, treated separately. On 
the first trials of 2000 indicated horse-power the 
Belleville boilers are credited with a 12.62 per 
cent, more economical performance than that of 
the return-tube boilers; that is to say, they are 
supposed to have evaporated that proportion of 


96] water in excess for a given quantity of coal con- 


sumed. Those who have had experience with the 
two types of boiler will be, perhaps, not a little 
surprised at this marked superiority of the water- 
tube variety, and will be inclined to ask for further 
information. This is to be gleaned under the head 





* See page 125 ante, 








of ‘* Engine Performance,” where we find that the 
Hyacinth required 0.513 lb. of water per indicated 
horse-power per hour to make up for loss; whilst 
the Minerva needed but 0.200 lb. per indicated 
horse-power per hour for the same purpose. The 
excess of feed water over the normal water may 
have escaped in the shape of steam or as water: 
in the former case, the boiler would have evapo- 


48% / rated the water, and should be credited with the 


duty ; in the latter instance, comparatively iittle 
heat would have been taken up, and the boiler 
would have been supposed to be giving a higher 
duty than it actually did. We think it may 
fairly be assumed, as nothing is said to the con- 
trary in the report, that the engines and connections 
of both ships were in good working order, and 
that there was no undue leakage from glands or 
joints of pipes. On the run to Gibraltar made 
subsequently to the trials with which we are now 
dealing, the loss of water in the Hyacinth, that 
there occurred, was at first attributed to leaky feed 
suction pipes; but during the stay at Gibraltar 
these pipes were tested and no leaks were dis- 
covered. On the other hand, a great deal of 
leakage occurred in the boilers, as appears by the 
report. This, it must be remembered, refers to 
the Gibraltar trials made after those with which 
we are at present dealing ; but if the same condi- 
tions were present on both occasions, the additional 
feed-water required was due to leakage from the 
boilers ; and, indeed, the testimony throughout goes 
to support this view. Whether the water escaped 
from the boilers as steam or as water no doubt 
would modify the result, but in any case a boiler 
ought not to be credited with the evaporation of 
water it cannot hold. The loss of water, however, 
does not wholly account for the additional amount 
of feed supplied to the Hyacinth’s boilers, as will 
be seen by an examination of the Table. So far as 
can be judged from the figures given, the Hyacinth 
evaporated 708 lb. of water per hour more than the 
Minerva, and received 623 lb. more make-up water. 
It may further be remarked that the Minerva’s 
engines appeared in the figures to be nearly 6 per 
cent. more economical than the Hyacinth’s on 
this first trial. . This, in combination with the 
evaporation records, would lead one to expect prim- 
ing, as that would help the boiler at the expense 
of the engine. It would not affect the make-up 
required—unless indirectly, as unevaporated water 
carried over to the cylinders would find its way to 
the condenser. On the combined figures, however, 
the advantage lies with the Hyacinth, for the 
Minerva burnt 5.81 per cent. more coal per indi- 
cated horse- power per hour than the Belleville 
boilered cruiser. e figure for the latter was 
2.03 lb. of coal per indicated horse-power per hour; 
certainly a good result, considering she was losing 
5$ tons of water per 1000 horse-power per day. 
Turning tothenext trial, we find the make-up water 
supplied to the Hyacinth much less per indicated 
horse-power than formerly, so that the quantity is 
even smaller than with the Minerva. In spite of this, 
the actual and comparative efficiency of the Belle- 
ville boilers has also fallen off in the Table; being no 
more than 5.64 per cent. better than the Minerva. 
The combined figures for this trial are the reverse 
of the previous ones, for the Minerva burns 5.43 Ib. 
of coal per indicated horse-power hour less than the 
Hyacinth. If we take actual in place of comparative 
results, we find the Hyacinth, although wasting so 
much less water per indicated horse-power on this 
second trial, evaporating less water per pound of coal 
than on the first trial, the figures being as 9.37 and 
9.64, The second trial was at higher power, which 
was in favour of the engines, but might be considered 
somewhat against the boilers; still, boilers de- 
signed for 10,000 horse-power should be able to 
work up to half that amount without falling. off. 
Moreover, we find on further investigation that on 
the next trial of 8000 indicated horse-power the 
actual ‘‘ evaporation” per pound of coal went u 
to nearly 10 lb. (9.85), which gave the Hyacinth 
boilers an advantage in the table of no less than 
23.74 per. cent. over the Minerva! It is true that 
the make-up water again rose to rather more than 
its original proportion, it being 5.57 tons per day 
per 1000 horse-power as compared to 2.76 tons on 
the previous trial. On a final trial of 10,000 horse- 
wer, fuel economy again goes down, as is natural, 
ut the make-up went down too. 
It is unnecessary to go further into these figures 
as we now publish them elsewhere, and our readers 
can draw their own conclusions. We have always 
advocated the separation of the respective per- 
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formances of boilers and engines ; but not quite on 
these lines. To debit the engine with leakage from 
the boiler is a little unfair to the engine, whilst to 
tabulate leakage as ‘‘ evaporation” is hardly the 
way to encourage that perfection of workmanship 
which should distinguish the machinery of the 
Royal Navy. 

Before leaving these preliminary trials, we will 
draw attention to one very unsatisfactory feature. 
It would be thought that both vessels, so far as 
the machinery was concerned, would have been 
run in their most efficient condition, so as to 
give each type of boiler an opportunity to appear 
at its best. It will be seen, however, that the 
engines of the Hyacinth were worked under varying 
conditions. What these conditions were it is difficult 
to judge, owing to the vague wording of the report. 
Again, on the Minerva some of the trials were 
made without retarders in the tubes, and some when 
they were present. 

These changed conditions—varied in the case of 
the Hyacinth in the middle of the runs—intro- 
duced an element of uncertainty which is dis- 
turbing. The circumstance shows how much the 
Admiralty has yet to learn respecting the efficient 
handling of its vessels ; it is not yet known how to 
work the machinery to the greatest advantage. 
Thus by altering the exhaust, and the working of 
the jackets, the amount of steam used by the 
main and auxiliary engines was considerably 
affected. On occasions such as these it is 
most undesirable to mix trials, or to carry on 
more than one experiment at once. So long, how- 
ever, as commanders of vessels and the Admiralty 
discourage engine trials of an experimental nature 
with commissioned ships, so long shall we be in the 
dark as to what should be done and how to get the 
best results. All this is a unfair to the 
engineering department at Whitehall, butis hardly 
likely to be remedied until we get the engineering 
interest—which does not mean the interests of 
engineers—represented on the Board of Admiralty. 

We will now turn to the Gibraltar run, some of 
the incidents of which have already been dealt 
with in our article of July 26. There are two main 
incidents : the burst tube of No. 10 boiler in the 
Hyacinth, and the ‘‘ bird-nesting” of the tube 
ends of the Minerva’s boilers. We will follow the 
incidents in the order they are set forth in the 
‘* Statement by the President of the Boiler Com- 
mittee,” reproduced on page 282. That the 
Minerva was the faster ship is a matter upon 
which no comment is needed in connection with 
boiler trials, neither is it necessary to take notice of 
the fogs and other marine incidents outside the 
machinery department. No doubt the easing down 
for fog might affect results, but the other features 
were so pronounced that such matters may be left 
out of account. The failure of the Minerva’s 
eccentric also requires no special notice. 

The vessels started from Devonport about 3 p.m. 
on July 6, and at 1.16 a.m. on July 11 the Hyacinth’s 
engines had to be eased from the 7000 horse-power, 
at which the run was to have been made, on account 
of the large loss of water. All the evaporators 
were working at the time. In addition to 105 
tons of water in the reserve tanks, 25 tons of 
drinking water had been exhausted. The trial was 
therefore abandoned, and the ship steamed to Gib- 
raltar at slow speed, arriving on the evening of 
July 11. The Minerva continued steaming at the 
7000 horse-power till 11 p.m. on the evening of 
July 12, having still 2@ tons of water left in the 
reserve tanks out of a total of 170 tons. She had 
therefore used 150 tons of make-up water in 
6 days 7 hours, or, say, roughly, 3} tons per 1000 
horse - gees day. How much water the 
Hyacinth u in all does not appear, as the 
capacity of the evaporators which were called into 
requisition is not stated. It is to be gathered, how- 
ever, that these were not started until 5.30 a.m. on 
July 9. According to this, the boilers received 130 
tons of make-up water in 2 days 14} hours (sup- 
posing water was taken from the tanks from the 
first), or approximately 40 tons a day. At the 
standard 7000 horse-power this would be about 
5.7 tons per 1000 horse-power per day, or 
more than the worst results on the preliminary 
trials, What was the average horse-power deve- 
loped up to the time the reserve gave out is not 
stated, but no doubt it was above the 7000 stan- 
dard, so that the figures should be somewhat more 
favourable to the boilers than those given. The 
same may be said of the Minerva. It would thus 
appear that the Hyacinth consumed, roughly, about 





60 per cent. more make-up feed than the Minerva up 
to the time the evaporators were called into requisi- 
tion. What happened after that is not known, 
beyond the general statement that the number of 
leaks in the boilers of the Hyacinth appeared to 
become worse after the engines were suddenly 
eased on entering the fog on the 9th, when the 
safety valves lifted. The figures given in the 
statement do not permit of exact calculations ; but 
the above are, we think, sufficiently near accuracy 
to convey a fair general idea of the situation in 
regard to water consumed. 

The average coal consumption of the Hyacinth, 
it will be seen, was 1.97 lb. per indicated horse- 
power per hour; that of the Minerva, 2.06 lb. 

So far the chronicle is in favour of the Minerva ; 
but there is next recorded in the report an incident 
which carries our recollection back to a past era of 
tribulation for naval engineers and boiler designers 
which the severe critics of water-tube boilers con- 
veniently forget. It is said that when the Minerva 
arrived at Gibraltar it was found that her tube 
ends, or the ferrules fitted in them, ‘‘ were seriously 
choked, the size of the openings in some cases 
being reduced to about one-third the original.” 
The Controller of the Navy, in his letter to the 
First Lord accompanying the report, draws atten- 
tion to this, and says that on arrival at Gibraltar 
the ship could not have gone further at the power 
the engines were developing. As it was, the air 
pressure was 1.7 in. instead of 4 in. On arrival at 
Portsmouth, practically the same thing occurred. 

We all remember the introduction of the Admi- 
ralty ferrule. It was designed to prevent the leaking 
of tube ends in cylindrical boilers, a defect that a 
few years ago—before the water-tube boiler was 
introduced—appeared likely to drive naval engi- 
neers out of their wits ; far more so than the pre- 
sent troubles with Belleville boilers. Although the 
ferrule appeared to supply the desired remedy, it 
was soon found it was not free from the defect 
known as ‘‘ bird-nesting.” This was caused by 
small particles of coal-dust being carried to the 
mouth of the ferrule, and there hanging until they 
became carbonised, so that a hard ring of cinder 
was formed at the mouth of the tube. This neces- 
sitated harder blowing to get the requisite amount 
of air for combustion into the furnace, but the 
more the fans were worked the worse the ‘bird- 
nesting” became, until the boilers would hardly 
steam at all. 

That is a defect for which no remedy has yet 
been found, and it would doubtless be preferable, 
in the case of two ships having to engage, to have 
leaky Belleville boilers on one rather than return- 
tube boilers, with their tubes stopped by ‘‘bird- 
nests,” on the other. 

Following the official chronicle, which is a little 
desultory, we find the ship’s staff making good the 
leaky joints in the Hyacinth’s boilers, after which 
the loss of water on an experimental run was found 
to be at the rate of 55 tons a day at 7000 indicated 
horse-power. The average was calculated for three 
hours before and three hours after the safety-valves 
had purposely been allowed to blow. 

The return voyage was commenced on July 17. 
The Hyacinth had steam up in two boilers out of 
her 18, and the Minerva in one out of her eight. 
At 4.27 p.m. the signal was given to light fires in 
boilers not in use, and by 5.20 the Hyacinth was 
rearggers | at nearly 7000 horse-power. This was 
what might have been expected, but that the 
Minerva should have been working at full power 
four minutes earlier is a little surprising, and, 
doubtless, the incident is capable of explanation. 

On July 20, at 6.10 p.m., when steaming at over 
9000 indicated horse-power, a tube in No. 10 boiler 
of the Hyacinth burst, and one man was slightly 
injured. The Minerva worked up to 8,700 indi- 
cated horse-power, and the Hyacinth to nearly 
10,000 indicated horse-power. The Minerva did 
not exceed 40 tons of make-up water ; the Hyacinth 
used 98 tons from the reserve tanks in addition to 
that made by the evaporators. 

Both ships were overhauled on arriving at Ports- 
mouth. There were some slight leaks in the cylin- 
drical boilers of the Minerva, but nothing of mo- 
ment, the ‘‘ bird-nesting” being the most serious 
defect. A good many ferrules were much worn, 
and the ends of retarders wasted. On examina- 
tion the Belleville boilers of the Hyacinth were 
found to have had a number of curved tubes, most 
of them very slightly. Feed collectors were hol- 
lowed mostly to some small extent ; fusible plugs, 
doors, and joints, &c., to the extent of sixteen 





were leaking, most of them slightly. In the 
economisers there were also a number of slight 
leaks. 

No. 10 boiler, which contained the burst tube, 
was examined separately, and is not included in 
the above statement. Here there were also leaks 
from fusible plugs, &c. In No. 9 element, which 
contained the burst tube, there were a number of 
tubes bulged in parts from 3; in. to in. The 
burst tube had an opening 8 in. by3in. The four 
lower tubes are reported as ‘‘correct.” An ex- 
amination of the burst tube, and those in its neigh- 
pourhood led to the conclusion that the accident 
was due to overheating, owing to imperfect circu- 
lation or shortness of water, the scale found being 
insufficient to account for such overheating. 

There was one other thing found in examining 
this boiler which is of considerable significance. 
‘In the bottom junction box of No. 3 element a 
hand-hole door was found with the bolt projecting 
through the nipple in the feed-distributing box.” 
How this came there is not explained, but it is 
evident that good circulation cannot be expected in 
a Belleville boiler when a bolt is projecting through 
the nipple of the feed orifice. “This, it is true, 
was not the element containing the burst tube. 
Still, the incident may well lead to doubt whether 
the mishap was not due to some carelessness or 
defect which had nothing to do with the design of 
the boilers. 

Even if no part of the mishaps that occurred to 
the boiler of the Hyacinth can be traced to this ex- 
ceptional occurrence, it does not follow that they 
are without remedy. French engineers who have 
had experience of the Belleville boilers say that 
British workmanship is not up to the standard of 
that of France in regard to the careful finish 
and attention to detail needed for the con- 
struction of a successful Belleville boiler. We 
patriotically hope that this statement is with- 
out foundation ; but even if true, we must take 
things as they exist. If Englishmen cannot make 
good Belleville boilers and Frenchmen can, we 
must leave the Belleville boiler to the French. 
This supposition, however, need not be seriously 
entertained. British engineers can execute work 
second to none, if they try. It. may be we 
have not quite grasped the need for the ex- 
treme care demanded in fitting together the 
many joints of a Belleville boiler, but when we 
realise it is necessary, it can be done. Whether 
it pays is another matter. It may be that as good, 
if not better, water-tube boilers can be devised, 
if they do not already exist, which will not need 
such delicate and expensive work ; in short, boilers 
which are cheaper and more effective. 

Much the same thing may be said regarding the 
working of this boiler. It needs different treat- 
ment from that required for cylindrical boilers, 
though that does not necessarily imply a higher 
class of stokers must be employed. A locomotive 
boiler also needs different treatment from that 
given to a Lancashire boiler ; so that a man who 
had been accustomed only to the latter would not 
be able to manage the former. But, on the other 
hand, a railway fireman might beequally unsuccessful 
if he had to keep steam in a Lancashire boiler, 
and would be quite lost at the furnace door of any 
of the stationary water-tube boilers that are often 
managed well enough by men of the ordinary 
labourer class, when once they have learnt how. 

In any case we can only repeat the opinion we 
have often expressed, that there is no going back 
to the return-tube boiler for war vessels ; although 
we believe the Belleville boiler is not destined 
to retain its present possession of the field in the 
Royal Navy. 





THE CHINA RAILWAY BLUE BOOK. 

THE railway is becoming more and more an 
object of diplomacy and a cause of strife and 
international intrigue. It is being recognised as 
the great engine of territorial expansion and of the 
subsequent consolidation and free intercourse 
without which acquisition of territory is of little 
value. For territorial and political expansion must 
now mainly go on dry land; the coast line of the 
world is, to a great extent, absorbed and fully 
settled, and railways alone make possible the 
appropriation of inland territory or the develop- 
ment of trade. More especially is the railway 
thrust into prominence when it already exists in a 
country which suddenly becomes the scene of war. 
This was sufficiently evident in South Africa, but 
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now is again brought before us by the ‘“‘corre- 
spondence respecting the Imperial Railway of 
North China” just issued. 

This line, the property of the Imperial Chinese 
Government, and the result of twenty years of 
British work, borrowed a year or two ago 
2,300,0001. of British capital to carry out its exten- 
sion from a point 40 miles outside the Great Wall 
to Niuchwang, the northernmost treaty part. It 
was proposed to mortgage this new line as security 
for the loan, but we allowed Russia to say that 
this should not be done for that part of the line 
which was outside the Wall and in Manchuria. In 
fact, we allowed Russia to refuse us the right of 
making a private contract with a foreign Govern- 
ment. The line from Peking to Shan Hai Kuan, 
inside the Wall, had therefore to be accepted as 
mortgage, but the bondholders’ dividends, natur- 
ally, were expected to be derived from the whole 
system, inside and outside the Wall, so that a dis- 
tinct and large British interest exists in the whole 
line, and not alone in any one part of it. This is 
very clearly put in No. 96, British and Chinese 
Corporation to Foreign Office, January 2, 1901. 
‘¢ We learn with surprise and alarm that by the 
draft of a convention between Count Waldersee and 
the Russians, it is proposed by the latter that they 
should retain possession of the Shan Hai Kuan—- 
Niuchwang portion of the Peking-Niuchwang Rail- 
way —and also such portions of the station yard at 
Shan Hai Kuan as are required to work the extension 
to Niuchwang, together with workshops, &c., and 
that the Russians desire also an equal division of 
the rolling stock on the entire line—Peking to 
Niuchwang. 

‘“‘Tt is stated that the convention is purely a 
military one, and in nowise prejudices political or 
financial claims. 

‘*This Corporation cannot but regard, however, 
with grave concern the proposal of Russia to retain 
possession of the line beyond Shan Hai Kuan, and 
can see no justification whatever for their proposal 
to retain also one-half of the rolling stock of the 
entire line. The entire material of the whole line, 
Peking to Niuchwang, is included in the security 
of the British bondholders, and the retention of a 
portion of the line and the claim to half the rolling 
stock, proposed by Russia, it is not possible to view 
otherwise than as an act that would seriously pre- 
judice the rights of the British bondholders. The 
Corporation therefore desire to respectfully protest 
against any recognition of acts so calculated to 
seriously, affect the value of the security upon which 
the railway loan was negociated.” 

Not only, however, were some 200 miles of rail- 
way outside the Wall retained, with the station 
accommodation, rolling stock, and workshops inside 
the Wall (and therefore part of the actual pro- 
perty mortgaged) which were said to be needed to 
work the line, but the workshops were depleted of 
all tools, machines, and materials, and practically 
gutted. 

Sir Ernest Satow telegraphs to Lord Lansdowne 
on December 30, 1900: ‘‘'The Russians are syste- 
matically removing stores, including machines not 
yet installed, parts of machines, iron, timber, tools, 
&c., from the railway works at TangShan. On 
December 14 General Reid lodged a protest against 
the removal of stores. At Shan Hai Kuan the bridge 
works stores, which were filled with 50,0001. worth 
of material required for working and repairing the 
railway, are now completely empty.” 

And again on January 4, 1901: ‘‘The removal 
of materials, &c., from the bridge works at Shan 
Hai Kuan by Russians continues, according to 
reports by British railway officials. The steam 
crane has been removed, and on December 29 
machinery and shafting out of the fitting depart- 
ment, &c., were being dismounted. The larger 
portion of material has been removed to outside the 
Wall, but some is shipped from Shan Hai Kuan to 
Port Arthur.” 

Thus both the materials and tools necessary for 
the repair and running of the railway, as well as 
the property constituting security for a loan by 
British investors, was removed from the chief con- 
struction shops of the railway, and these were left 
almost, if not quite, useless. And this was done 
when, as clearly stated by the various Governments, 
there was no state of war with China, but also at a 
time when the handing over of the line to the 
British was imminent, and when in any case it was 
of the first importance to all the civilised powers 
that the railway 7 to Shan Hai Kuan should be 
maintained in good working order, which without 








the use of the machinery and stores at its chief 
construction and maintenance workshops was im- 
possible. 

One further quotation from one of his staff to 
Mr. Kinder will serve to show how complete was 
the spoliation of these important works. No. 139, 
December 29, 1900: ‘‘ Since my last communica- 
tion under date the 16th inst., the Russians have 
continued to remove the contents of the bridge 
works, and are now busy loading up and sending 
away the material out of the new Godown at the 
west end of the bridge works yard, such as steel 
bars, round and square, galvanised sheet, steam 
pipe and fittings, &c. 

‘¢ They have also taken the steam crane, and 
this morning they are dismounting the punching 
and shearing machines in the girder shop, the 
cupola out of the moulding shop, and the machinery 
and shafting out of the fitting department. 

‘*Some of this material is being shipped by 
steamer from Shan Hai Kuan to Port Arthur, but 
the greater part is sent outside the Wall. They 
have also taken large steam winch, hand winches, 
grindstones, carpenters’ lathes, glycerine, &c.—in 
fact, everything they can lay hands on. 

‘*T have reported this to General Reid, who is 
forwarding a despatch to Peking upon the matter 
to-morrow morning per Major Gould Adams.” 

Certainly the least that could be said of such 
direct spoliation was said in Lord Lansdowne’s 
telegram of January 6, 1901: ‘‘. . . conduct of 
the Russian authorities in regard to the removal of 
materials, &c., from the Northern Railway, which, 
as reported to us, seems to involve a wholly un- 
justified interference with the permanent and 
necessary equipment of the railway line. Her 
Majesty’s Government cannot admit that considera- 
tions of military convenience warrant such a 
measure of confiscation.” 

From the list of materials, tools, &c., ‘‘ bor- 
rowed,” and from the Russian explanation of the 
objects of this ‘‘ borrowing,” one would expect 
that very great activity was shown by Russia in 
the repair and speedy putting in working order of 
the extramural portion of the railway. How little 
this appears to have been the case, or how slight 
was the ability shown, however, is clear from the 
letter of Mr. Kinder’s engineer, and the agent of 
the British Chinese Corporation in Niuchwang, 
(Inclosure in No. 147, January 2, 1901.) 

‘*My messenger to Chin-Chow returned... 
Trains are running as far as Ta-ling-Ho. The 
temporary bridge there is in a very bad state, and 
nothing is being done towards its repair. In fact, 
east of Ta-ling-Ho no repairs are being made to 
the line. The only things to be done are the 
repairs to Ta-ling-Ho and Shuang-tai-tzu tempo- 
rary bridges, relaying of track between Shuang- 
tai-tzu and Tu-chia-tai (about eight miles), and 
repairs to earthwork. The material for repairing 
track is stored in adjoining villages. All heavy 
plant is reported as being all right, but small stores, 
&c., are all stolen or burnt. . . . There are also 
two locomotives at Kao Pan Tzu ; both in repair, 
but not being used.” 

It isworthy of note that the Shan Hai Kuan Bridge 
Works, about which there has been so much diplo- 
matic correspondence, owe their origin to a desire 
to remove engineering as far as possible from diplo- 
macy and politics. So much intrigue, and ‘‘ wholly 
unjustified interference,” was experienced from 
foreign Government representatives in China, in 
the matter of the placing of large contracts, that 
the Shan Hai Kuan Bridge Works were started with 
the object of letting China build her own bridges, 
in which case it was scarcely anticipated that there 
could be any protest or question from without. 

The result has been excellent bridgework built to 
the designs of the highest expert on the subject in 
this country, and at a great saving in cost. 

The greatly desired ‘‘civilising” of China need 
only be pushed a little further, viz., to the length 
of a properly controlled steel works being estab- 
lished there ; and we may hope (?) to see not only 
washermen but steel girders coming to this country 
in competition with our own product. 

At present, and for want of education and train- 
ing, the transfer of product is the other way, but it 
is scarcely likely to remain so, as things seem now 
to be moving. It is more likely that ten years 
hence we, in this country, shall buy bridges built 
in China by Chinese under the supervision of 
engineers of German, Russian, or other nationality, 
than that we shall continue to send them there, and 
so help to feed and clothe our own people in Eng- 








land. If half the cost of structural steel-work goes 
in wages, and if wages remain in China one-quarter 
of what they are here, the outlook is scarcely cheer- 
ing, taken in connection with the state of our 
prestige there. 

The Shan Hai Kuan Bridge Works have, in the 
above, been specially selected in instance of Russian 
aggression on British and Chinese railway property; 
but this is shown clearly in every line of the official 
correspondence. 

It has been already stated that owing to Russian 
interference the British bondholders were not 
allowed to arrange for a mortgage on the railway 
which was to be built with their money. It is 
interesting and instructive to compare the views 
taken by the Russians on our being mortgagees 
and on their being mortgagees of this line. The 
twelfth article of the Russo-German convention 
relating to the transfer of the railway (Peking- 
Shan Hai Kuan) from the Russian to the German 
military authorities is as follows: ‘‘ Before signature 
of the convention the Russian representative pre- 
sent declared that the Russian army administra- 
tion looks upon the line itself as the immediate 
guarantee for the costs they have incurred in the 
restoration of the line. Upon the declaration by 
the representatives of army headquarters that this 
point was beyond the limits of military negotia- 
tions, and that army headquarters was quite un- 
able to take up any position with regard to it, the 
Russian representative said he would not add a 
condition to the convention in the sense of the 
above-mentioned declaration.” 

Throughout this series of letters and reports runs 
one clear line of evidence showing that the Russian 
spirit and endeavour was in every case the throw- 
ing aside of British vested interests, the ignoring 
of any British proprietary rights, and the determina- 
tion to get all possible hold on our property, and 
to do all possible damage to our prestige—the one 
essential asset of a nation in the East—which could 
be done. 

In recent Government statements this attitude 

appears to have been actually upheld and taken as 
a fair one, for it was claimed as a signal diplo- 
matic triumph that we had regained control of the 
railway, Shan Hai Kuan to Peking, and that there 
seemed every hope of our regaining also the extra- 
mural portion up to Niuchwang. We can only 
compare such attempts to gain kudos with an 
ignorant or careless homestaying public to a 
“coe who seeing the theft of a purse and 
oose cash in a public street, claims credit of the 
crowd for having persuaded the culprit to give up 
the purse, and expresses a complaisant hope that 
in time the cash also may be restored. Such a 
scene the British public would understand and 
would deal with in its own manner; but it is a 
far cry to China, and no one apparently sees far 
enough ahead to realise its immense importance to 
us. There was once a certain ‘‘uncommercial 
traveller” who did so, and who had the power 
of making himself heard, and who commenced a 
crusade, and who lectured at an engineering insti- 
tution before engineers as one of his first steps ; 
but the only outcome was immediate promotion to 
a post which would effectually keep him away from 
both England and China. 

To engineers this country presents the most 
magnificent field that has ever been opened to 
them. Yet in the first engineering need of China 
—railways—where are we and what have we to 
show? Besides the Imperial railways of North 
China—a splendid record of British work (though 
a Chinese undertaking)—which we are apparentl 
allowing ourselves to be bullied out of inch by inc 
and mile by mile—we can show nothing. 

The Peking-Hankow Railway, the only open 
mileage of which was also built by British engi- 
neers, is in the hands of a Franco-Belgian syndi- 
cate with a distinct Russian backing. The con- 
cession for the Anglo-American extension of this 
from the Yangtze to Canton was sold to the same 
Franco-Belgian syndicate. 

The right of building railways in Shantung is 
in the hands of the Germans by our own unsolicited 

ift. The short Chinese Imperial line in Shang- 

ai was built by Germans. The projected Anglo- 
German line—Tientsin to Chinkiang—is forgotten. 
The provision of railways to the Upper Yangtze 

rovinces is in the hands of the French. The 

urma-China line is persistently squashed. The 
various Yangtze Valley projects are apparently as 
far from realisation as ever. 

Nor is this wholly due to the present chaos in 
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China, for the Russians, French, and Belgians are 
at work and keeping their lines going. 

The interests of all these enterprises are firmly 
backed and furthered in every way by Continental 
governments, who realise that such enterprises, 
though carried on in distant countries and by 
private companies, are of immense value to the 
countries whose subjects undertake them. 

The English neither wish nor care, as a rule, to 
rely on official help in their enterprises, yet so 
strong is the desire to oust us from the coming 
harvest in China, that by official help alone can we 
hope to maintain our rights there. 

This strong backing is needed if we are to 
acquire concessions, bat it is also needed if we are 
to raise capital in this country for railways. If, 
for instance, we give up the Shan Hai Kuan- 
Niuchwang Railway, or the siding ground at 
Tientsin, on any reasoning of Russia whatever, 
who in England will feel safe in investing a penny 
in any similar undertaking ? 

But given such protection in preserving common 
rights of property, there is no fear of the commer- 
cial results. Given a fully settled and peopled 
country, keen trading customs and interests well 
established, ample mineral and agricultural wealth, 
and the cheapest material and cheapest and most 
intelligent labour in the world, and there is little 
fear of dividends failing, and every certainty of 
their ample increase. 





GOVERNMENT REGULATIONS AFFECT- 
ING ELECTRIC POWER DISTRIBU- 
TION. 

Very early in the history of electric distribution 

the industry was put under the control of the 

Board of Trade, which was empowered to draw up 

and enforce rules regulating the mechanical and 

electrical features of the apparatus employed. It 
may be said generally that these rules were reason- 
able, and in the main have operated for the safety 
of the public, and to the advantage of under- 
takers. At times they have caused dissatisfaction 
to some ardent souls; but with a public so 
suspicious of novelties as the British, and so 
prone to panic without cause, it has been an 
advantage that almost every chance of accident has 
been guarded against, and that an excess of pre- 
caution has been enforced. Electric lighting and 
electric tramway plants are situated always in 
populous centres, and any accident happening in 
relation to their conductors is likely to endanger 
passers by, who, as a rule, are devoid of even the 
most elementary knowledge of how to act, and 
often run into danger in seeking to avoid it. It 
was therefore quite justifiable to demand from the 
promoters of such undertakings a very consider- 
able outlay to ensure the public from all causes of 
alarm, and even from the possibility of creating 
dangers for themselves. But with the advent of the 
new power companies, several of which obtained 
Acts both in the sessions of 1900 and 1901, a new set 
of conditions has arisen, and some of the existing 
rules will need to be greatly modified if the new 
development of the electric industry is not to be 
strangled. The public has now had a seven years’ 
apprenticeship in relation to electricity, and may 
be supposed to have acquired some little know- 
ledge of the subject, so that they do not require to 
be protected in the same way. They have passed 
out of the nursery—in which the fire is provided 
with a guard 3 ft. high, to prevent heedless fingers 
being thrust between the bars—into the parlour, 
where the fender is little more than an ornament. 

It remains to be seen whether the Board of Trade 

will recognise the change, and will relax to some 

extent the conditions which have served their pur- 
pose, and are now becoming obsolete. 

The power distribution companies, one of which 
is in operation, and others of which are full of pre- 
parations, can only succeed by working at high 
pressure, and by keeping down the cost of their 
mains as far as possible. It is the money sunk in 
conductors that threatens their financial position. 
A great deal of that must be laid down at once, and 
years in advance of the time when it can earn a 
substantial revenue. They cannot be always break- 
ing the roads to lay fresh wires; for even if 
the expense were not prohibitive, the public would 
scarcely bear the proceeding with patience. Now 
it is just on the question of cables that the 
Board of Trade rules are most stringent. Over- 
head wires are practically prohibited, although 





nearly all the great power schemes of America and 
Switzerland have them. Underground cables 
must not transmit more than 1000 kilowatts, and 
thus are restricted to small sizes, which are re- 
relatively exceedingly expensive. At‘ the central 
station of the Manchester tramways this regulation 
has involved the use of quite an unnecessary 
number of cables, and, if it is not rescinded, will 
cause endless expense to the power companies. 
The thickness of the dielectric required by the 
Board is needlessly great. Our ideas on this sub- 
ject have greatly changed during the past few 
months, and we are probably on the eve of great 
changes in the construction of cables ; that is, if 
science is not hampered by absurd restrictions. 
In other countries pressures of 20,000 and 40,000 
volts are used, but these are not at present pos- 
sible here ; it is only by the use of high pressures 
that the benefits of cheap power can be brought 
to the gates of works and shipyards. 

In view of this state of affairs, the electrical 
trade section of the London Chamber of Commerce 
appointed a power mains regulations committee to 
consider what modifications are desirable in the 
existing Board of Trade rules and regulations 
affecting electric power supply and transmission. 
The committee consisted of nine members, Mr. 
R. Percy Sellon being in the chair, and they 
took pains to learn what were the regu- 
lations adopted in Switzerland, France, and 
the United States. In a report just issued the 
regulations in force in the several countries are 
given at length, and form very instructive reading. 
Generally speaking, they differ from those in this 
country in dealing rather with directions as to 
principles than with details. The rules in Switzer- 
land are very lengthy, and have been drawn with a 
keen eye to the safety of the public. But, at the 
same time, they evidently recognise that the elec- 
trical distribution of power is a matter of great im- 
a to the country, and is not to be unduly 

ampered. Every reasonable precaution is de- 
manded; the overhead wires are to be of sucha 
tensile strength, fixed at a certain height, with spans 
not exceeding a maximum amount, and so on. 
In populous places notices are to be aftixed to the 
poles, stating that it is fatal to touch the wires. 
It is assumed that the passer-by will understand 
these, and will refrain from meddling with what 
does not concern him. If he does not, then he pays 
the penalty. The Swiss evidently recognise that it 
is quite as much the function of the Government to 
assist enterprise as to protect folly from itself. 

In France and Germany the rules are shorter 
than in Switzerland, and generally less stringent ; 
while in America there are practically none at all. 


There is, therefore, ample precedent for requiring | gisaq 


that the severe regulations in this country should be 
relaxed, now that they have served their purpose. 
It is asked that a deputation may wait on Mr. A. P. 
Trotter, electrical sistent to the Board of Trade, 
to lay before him the conclusions of the Committee, 
which are printed below; and we hope that all who 
are interested in the success of the power com- 
“renner means everyone who has the manu- 
acturing interests of this country at heart—will 
exert themselves to bring pressure on this rt- 
ment to aidthe Committee. The recommendations 
are quite moderate, and in the main are a plea 
against hard-and-fast regulations. It is desired 
that the swaddling clothes, with which the infant 
industry has been swathed, shall be relaxed, and that 
room shali be allowed for growth. Each scheme, 
according to the Committee, should be referred to 
the Board of Trade for criticism and approval; and if 
it bears evidence of careful design, and of solicitude 
for the safety of the public, it should not be rejected 
because it does not afford theoretical and absolute 
protection under all conceivable circumstances. If 
other departments of industry were subject to the 
same restrictions as electricity, the country would 
come to a standstill. We should have neither 
railways, steamships, nor machine tools. The man 
in the street must take some care of himself. He 
is credited with knowledge of statesmanship, eco- 
nomic science, and other abstruse subjects, and if 
he cannot learn to refrain from touching electric 
wires when mischance brings them within his 
reach, he must be a greatly overrated individual. 
A hundred people are killed by paraffin lamps for 
every one who meets his death by electricity, and 
yet the Legislature will not raise the flash point of 
oil, dreading the outcry the action would raise. It 
only needs persistent pressure to bring the Board 
of Trade to a more reasonable frame of mind, and it 





the business of our readers to add their share to 
this pressure. 


ELEecTRICAL Power Mains REGULATIONS COMMITTEE. 


Memorandum for Enclosure to Mr. A. P. Trotter, 
Electrical Adviser to the Board of Trade. 


1. Voltage of Supply.—Speaking generally, the Com- 
mittee submit that the Board of Trade should be pre- 
pared to sanction distributing systems at voltages at least 
up to 20,000 volts between any two conductors, on the 
undertakers describing and adopting an approved method 
of working ; and on the understanding that precautions 
are adopted similar to those which have been found suc- 
cessful in other countries. The Committee do not think 
that an arbitrary limit should be fixed even at 20,000 
volts, as cases may arise where higher voltages are de- 
sirable ; but, in such cases, admit that undertakers might 
reasonably be asked to specify in detail, for the approval 
of the Board, the character of the extra precautions they 
propose to adopt. 

2. Power Conveyed by Mains.—The Committee consider 
that limitation of the size of mains, or the output which 
they may carry, is unnecessary and incompatible with 
natural development; though they think that the Board 
might reasonably require that undertakers should as far 
as possible arrange their system of mains to include an 
alternative route in case of accident. Where, however, 
more than 2000 kilowatts is habitually to be transmitted 
by one main, the undertakers might be required to notify 
the same to the Board of Trade for the purpose of record; 
and the Committee would regard as reasonable a regula- 
tion to the effect that, after exceeding a capacity of 8000 
kilowatts, a central station should not transmit more than 
one-fourth of its total energy by one set of mains with- 
out notification to the Board of Trade ; but that not more 
than two sets of mains should be required up to 4000 
kilowatts. 

3. Laying and Protecting of Cables.—The Committee 
strongly urge on the Board of Trade that the regulations 
under this head should be open and elastic. Most of the 

wer transmission work which has been done abroad has 

n carried out by means of overhead wires, and there 
do not exist at present such large and complicated horse- 
power distributions as are contemplated in the power 
distributions in this country. There can be no doubt 
that the use of underground mains on a large scale 
will ultimately lead to great improvements, diminish- 
ing their cost and ter vena J their efficiency ; and ib 
would be highly undesirable that rigid regulations 
should be laid down before experience has been 
acquired, and thus stand in the way of legitimate ex- 
periment, development, or invention, and place under- 
takers in this country ab a disadvantage compared with 
undertakers abroad. Where the conductors are inter- 
woven into a single cable, and where the neutral point of 
the system is earthed, the Committee submit that the use 
of a metal sheath in addition to the lead covering should 
be optional, provided suitable mechanical protection is 
afforded. 

4. Thickness of Dielectric in Cables.—The Committee 
would point out that they can find no rule in any country 
abroad, or in America, making a particular thickness of 
dielectric compulsory. They submit that the present 
Board of Trade rule is not founded on any scientific 
basis, and since it was made, further advances have shown 
that great thickness of dielectric is sometimes actually a 
vantage. Abroad, makers after careful experiment 
have successfully adopted much thinner layers with ad- 
vantage, while there isa greatsaving in cost. The Com- 
mittee suggest that undertakers and cablemakers should 
be left to settle this matter between themselves. 

5. Permission to Use Bare Overhead Conductors.—The 
Committee would particularly point out the fact that the 
Board of Trade regulations have hitherto practically en- 
tirely prohibited overhead work in the United Kingdom, 
except under such onerous regulations as to make it im- 
practicable. There are large areas in this country, and in 
the districts over which power supply Bills have been 

ted, the character of which is similar to districts where 
overhead wires have been successfully and safely used 
on the Continent and in America, at very high voltages, 
for the past ten years. The great development of 
— transmission on the Continent and in America 
as been largely by bare overhead wires, in a form which 
has been entirely prohibited in this country ; and great 
industries have arisen, on their use, which have no 
counterpart here at all. The Committee are strongly of 
opinion that permission to use overhead wires outside 
crowded city areas is vital to the commercial success of 
power schemes over large districts, and suggest that on 
this point the regulations should be leona into line 
with those current in other countries. 

6. Substations and Transformers on Consumers’ Pre- 
mises.—The Committee consider that undertakers should 
be permitted to place transformers up to the voltages 
contemplated above on consumers’ premises, in substations 
above or below ground, provided they are properly de- 
signed, drained, and ventilated ; and that the amount 
of power to be installed in substations should be left to 
the undertakers’ discretion. 





Coat IN GERMANY.—The production of coal in Germany 
in the first half of this year was 53,005,142 tons. To this 
total January contributed 9,541,080 tons; February, 
8,490,582 tons; March, 9,206,673 tons; April, 8,455,737 
tons; May, 8,900,345 tons; and June, 8,410,725 tons. 
Lignites were raised in Germany in the first half of this 
year to the extent of 21,237,238 tons. To this total Janu- 
7 contributed 3,865,163 tons ; February, 3,462,003 tons ; 

rch, 3,700,078 tons; April, 3,366,205 tons; May, 
3,405,528 tons ; and June, 3,438,266 tons. 
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NOTES. 
WuHeet FuancEs ror Ramway Wacons. 


Custom alone has dictated the position of the 
flange of railway wagon wheels, and, so far as we 
are aware, none of the early engineers went at all 
thoroughly into the question as to whether this 
flange should be on the outside or inside of the 
rails. For good or bad, the inside arrangement 
has been adopted, and it is now impossible to alter 
it. Yet the matter possesses, at any rate, a theo- 
retical interest. Some experiments made by Mr. 
Coath, a railway contractor engaged on important 
work in Burmah, have been recently brought under 
our notice, and go to show that there are certain 
advantages in using wheels with the flanges on the 
outside of the rails, and that the pioneers of our 
railway system adopted the normal arrangement 
after insufficient consideration. Thus Mr. Coath 
finds thata pair of wheels having outside flanges 
will pass round curves of 20 ft. radius without 
derailment or locking, whilst quite similar wheels 
with the flanges inside will jam, or if the speed is too 
great at the moment of entering the curve, will leave 
thetrack. Similarly a car having both axles pivoted 
at the centre will pass round these curves easily when 
the flanges are outside the wheels, whilst it leaves 
the track when the flanges are inside. It would thus 
appear that were our flanges outside the rails two- 
wheeled bogies could be used for rolling stock 
without the necessity of limiting the play of the 
bogie by springs, or of placing the centre well forward 
or aft of the axle, as in the ordinary Bissell 
truck. 

Tue Trans-AFRICAN TELEGRAPH. 


The report recently issued by the British South 
Africa Company contains much of interest to engi- 
neers. The work being done on the Transconti- 
nental line appeals in a special degree to the imagi- 
nation. The adventurous servants of the company 
had, at the date of the report, carried the line up to 
the southern shore of Lake Tanganyka, and thence 
into German territory; the total length erected 
during the year being 325 miles. At the end 
of the previous season the line had reached 
Karonga, near the northern extremity of Lake 
Nyassa. From this point to Lake Tanganika is 
a distance of nearly 200 miles, in the course 
of which a ‘‘ divide” has to be crossed. For the 
first forty miles the road is quite impracticable for 
wheeled traffic, and all transport had to be effected 
by carriers. Small-pox broke out amongst these 
and they deserted in thousands. Further on the 
road proved easier, but required to be almost 
entirely re-made, and many drifts had to be con- 
structed across the rocky beds of streams. Some 
trouble has been experienced in maintaining certain 
sections of the line previously completed. The67-mile 
section from Chiromo to Chikwawa passes through 
a large marsh in which the vegetation grows to 
such a height during the wet season as to top the 
wire, thus causing great loss by leakage. The 
natives cannot be persuaded to cut down the grass 
and trees, as the place swarms with crocodiles. In 
the next section the line passes through a thick 
forest, and as no proper clearance was made at the 
outset, constant watchfulness on the part of the 
patrols has been necessary to prevent serious 
interruption from falling trees. In the section 
from Zomba to Fort Johnson the elephants caused 
an interruption by breaking off poles. In the 
sections, immediately following, the line passes 
through marshes and forests. Some of the trees 
met with were enormous, one specimen measur- 
ing over 100 ft. in circumference. This district 
is stated to be most unhealthy in the rainy season, 
and it is difficult then to repair faults, as most of 
the track is under water. In the rough country 
following these belts of marsh and forest the 
line has had to be carried over numerous gorges 
and ravines, in spans of from 200 ft. to 300 ft.. 
These ravines are impassable to linesmen in the 
rainy season, but plant is now being provided to 
cope with this difficulty. 

Tue Private Bits Reports. 

A new volume of what are called the ‘‘ Private 
Bills Reports” has just been issued by Messrs. 
Eyre and Spottiswoode. They are compiled by 
Mr. Herbert Newbon, barrister-at-law, assisted by 
Mr. Ormsby, and to judge from the care which 
seems to have been devoted to their preparation, 
they bid fair to serve a very useful purpose. The 


sidered and the private Acts passed in the year 
1899. The abstracts of the Acts are arranged in 
alphabetical order, and in the more important 
cases, where there was a strenuous opposition 
before the Parliamentary Committees, an epitome 
of the evidence and arguments is given in the 
reports. Proof that the volume is up-to-date is 
furnished by the fact that several ‘underground 
electric railway schemes are dealt with in its pages. 
The index, which was compiled by Mr. W. V. 
Ball, contains, amongst other things, references to all 
the persons whose interests have been protected in 
any of the Bills which are reported in the volume. 
It also embodies references to every clause of an 
unusual nature, so that any promoters of a private 
Bill need only refer to Mr. Newbon’s work for 
precedents of clauses. The names of members of 
the Committee who heard the evidence, of the 
counsel engaged, and of the agents employed on 
either side, are also given. Last, but not least, 
the book contains a number of plans illustrative 
of the schemes for which Parliamentary powers 
have been sought. These plans are actual repro- 
ductions, on a small scale, of the diagrams and 
cartoons used when the various Bills were under 
discussion before the Committees. A magnifying 
glass makes them as useful, for purposes of 
reference, as the originals. To render them still 
plainer, all the new works proposed by the Bills 
are marked in distinctive colours, so that the 
direction of a new railway is seen at a glance. 
The Ordnance Survey maps are reproduced by 
special permission of His Majesty’s Stationery 
Office. The volume deals with all the private 
(railway) Bills of 1899, taking them in alphabetical 
order, from the Aberdeen Joint Passenger Station 
Act (62 and 63 Vic.t, c., ccxvi.) down to the Great 
Western Railway Act (62 and 63 Vict.,c., clxxxvii.). 
The name of the publishers is a sufficient guarantee 
that the printing and the general execution of the 
work leave nothing to be desired. 


Two Centuries OF Fire ENGINES. 


Very few firms can trace their history back to 
the seventeenth century ; and the brochure just 
published with the records of the house of Merry- 
weather, of fire engine fame, from 1690-1901, is of 
special interest, especially as it narrates also the 
development of the fire engine from early times. 
The original founders were Hadley, Simpkin, and 
Lott, each a noted engineer. When Mr. Nathaniel 
Hadley commenced business the manual engine was 
drawn to fires on trolleys, and was worked usually 
by about 16 men. The first great advance was 
made by Simpkin, who in 1792 took out a patent 
for a fire engine pump with a separate valve, metal 
being used for leather, and this proved a great im- 

rovement on the early Hadley engine. Gradually 
Seater transit facilities were introduced, a locking 
fore carriage being fitted to the manual engine, 
with driver’s and hose box, upon which the men 
could ride. Mr. Moses Merryweather entered the 
works in 1807, married Lott’s niece in 1836, and 
ere he died in 1872 brought international fame to 
the firm, which subsequently became Merryweather 
and Sons; and the reputation has been well sus- 
tained by the present chief, Mr. J. Compton Merry- 
weather, and his two brothers, now deceased, 
Richard and Henry. It was Mr. Moses Merry- 
weather who brought out the London Brigade 
manual as we know it to-day, the first being made 
for the 1851 Exhibition, the only important change, 
perhaps, being a new valve. The steam fire 
engine had been des'gned long before this—in 
1829—by Braithwaite and Ericcson, and although it 
was a mechanical success thus early, thirty years 
elapsed before its extensive adoption. Mr. Edward 
Field, whose ‘‘ Field” boiler is still well known, 
invented it while consulting engineer for the 
Merryweathers, and the early engines of the firm 
had valve gear actuated by atwist-motion bar ; but 
later great improvements have been effected largely 
to reduce weight for a given duty. The firm have 
also done original work in portable fire engines for 
ships and in other departments of engineering. 
The late Mr. Henry Merryweather, too, in his brief 
life of thirty-five years, was closely associated with 
the introduction of steam tramways. It would 
have been interesting to have had some record of the 
number of engines turned out by the firm at their 
several works now concentrated at Greenwich ; but 
in any case even the imagination may not grasp 
the great saving in life and property effected by the 


LAUNCHES AND TRIAL TRIPS. 

His Majesty’s shallow-draught twin-screw gunboat 
Moorhen, which was launched on Tuesday, the 13th inst., 
from the yard of Messrs. Yarrow and Co., Limited, 
Poplar, went through her official trials on Wednesday, 
the 21st inst. The Admiralty were represented by Mr. 
Harding, Mr. Pine, and Mr. Adams. The guaranteed 
speed of 13 knots was maintained for three hours with 
open stokehold and without the necessity of forced 
draught, and during one hour wood fuel alone was used. 
The speed trial was made en route to Sheerness, and for 
more than two-thirds of the trial she steamed against a 
25-knot wind. On arrival at Sheerness the guns were 
placed on board, and she then proceeded to sea again 
to carry out the gun trials. The draught of the vessel 
was 2 ft. 3 in., with a load of 40 tons on board. This 
vessel is built in floatable sections, and she will now be 
immediately disconnected for shipment abroad. 


The steam ferry Strib, built by the Elsinore Iron Ship- 
building and Engineering Company, Elsinore, Denmark, 
to the order of the Danish State Railways, went on her 
trials on Thursday, the 15th inst., with satisfactory 
results. Her dimensions are 165 ft. by 26 ft. 6 in. by 12 ft. 
depth of hold. The engines are diagonal, high and low 
preesure, with surface condenser. 


Messrs. Harland and Wolff, Belfast, launched on 
Saturday, the 17th inst., the first of three large twin-screw 
steamers which are being built to the order of Messrs. 
Ismay, Imrie, and Co., for the White Star Line, for the 
service between London and New Zealand, which has 
for so many years been run in connection with Messrs. 
Shaw, Savill, and Albion Company, Limited. The 
steamer has been named the Athenic, and will be followed 
pf the Corinthic and Ionic, sister ships in all respects. 
She is 500 ft. in length, with a breadth of 63 ft., anda 
depth of 41 ft., with a register tonnage of 12,500 tons. 
All three vessels will have exceptionally comfortable 
accommodation for 94 saloon, 84 second, and 186 third- 
class passengers, in addition to a large cargo capacity, and 
_— ~ themselves great favourites with the travel- 
ing public. 











On Saturday, the 17th inst., the new steamer Westonby, 
343 ft. 2 in. by 46 ft. 6 in. by 27 ft., built by Messrs. 
Ropner and Son, Stockton-on-Tees, to the order of 
Messrs. R. Ropner and Co., West Hartlepool, made her 
official trial trip in the Tees Bay, and made an average 
8) of 11 knots. The vessel will carry 5800 tons on 

loyd’s summer freeboard, and is fitted with triple- 
expansion engines by Messrs. Blair and Co., Limited, of 
Stockton-on-Tees, with a working pressure of 180 lb, 


The large steel screw steamer Soestdyk proceeded on 
her official trial trip on Tuesday, the 20th inst., in 
Hartlepool Bay, and a speed of 12) knots was 
obtained. The vessel has mn built to the order 
of the Holland-America line, Rotterdam. She is over 
413 ft. in length, and has a measurement capacity of 
about 13,000 tons, and takes Lloyd’s highest class. The 
machinery, which been supplied and fitted b 
Messrs. Richardsons, Westgarth, and Co., Limited, 
Hartlepool, ran very satisfactorily throughout the trial ; 
the size of cylinders are 28 in., 46 in., and 77 in. in 
diameter by 48 in. stroke, with four single-ended boilers 
14 ft. 6 in. by 10 ft. 6 in. iong, and 180 lb. préssure, 








On Tuesday, the 20th inst., the first-class steel screw 
cargo steamer Marienfels, builb by the Flensburger 
Schiffsbau Gesellschaft for the Deutsch Dampfschiff- 
fahrts Gesellschaft Hansa in Bremen, proceeded on her 
official trial trip. The vessel is classed to British Lloyd’s 
A 1, and her principal dimensions are: Length, 436 £t.: 
breadth, 55 ft.; and depth, 32 ft. 5 in.; her deadweight 
being about 8000 tons. During the trial a speed of 13 
knots was attained. 





The spar-deck cargo steamer Calliope, built by Messrs, 
R, Craggs and Sons, of Tees Dockyard, Middlesbrough, 
for Messrs. Gladstone and Co., West Hartlepool, and 
having a capacity of about 6350 tons deadweight on a 
moderate draught, proceeded for her official trials on 
Wednesday, the 2ist inst. An 18-knot course was 
selected and was run in one hour and twenty minutes 
on a slack tide. The machinery has been supplied 
Ma Messrs. Blair and Co., Limited, of Stockton-on- 

‘ees, having cylinders 26 in., 424 in., and 694 in. in 
diameter by 45 in. stroke, steam being supplied by two 
large single-ended boilers working at a pressure of 180 Ib. 
per square inch, 


The Harelda, which has been completed by Messrs. 
Wigham Richardson and Co., Limi Neptune Works, 
Newcastle-on-Tyne, for the Continental service of tbe 
Cork Steamship Company, Limited, Cork, went for her 
trial trip on Saturday, the 24th inst. The steamer is 
255 ft. in length by 33) ft. beam. The engines and 
boilers have been constructed by the builders, and worked 
on the trial trip without the slightest hitch, driving the 
vessel at a speed of 12) knots per hour. 





PETROLEUM Propuction —The production of petroleum 
in various countries last year amounted to 150,000,000 
barrels in round figures. The out-turn of Russia was 
77,230,560 barrels; that of the United States, 63,362,700 
barrels; that of Gallicia, 2,346,500 barrels; that of 
Roumania, 2,000,000 barrels; that of Sumatra, 1,520,000 
barrels; that of Japan, 1,116,700 barrels; and that of 
Canada, 625,650 barrels. The Russian Government has 








volume just issued, which treats of railways, is the 
first of a series which deals with the Bills con- 


use of the fire engines manufactured in the two 
centuries of work. 


decided to build a pipe line from the oil fields of Baku to 
Batoum on the Black Sea, a distance of 550 miles. 
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THE GLASGOW CORPORATION 
TRAMWAYS. 
To THe Eprrorn oF ENGINEERING. 

Sir,—In the admirable description of the Glasgow 
Corporation Tramways published in your monthly sup- 
plement, TRACTION AND TRANSMISSION, detailed reference 
is made to the main engines—two by the E. P. Allis 
Company, of Milwaukee, and two by Messrs. Musgrave 
and Co. ; and of the Duncan Stewart engines erected for 
driving the auxiliary machinery at the Pinkston station. 
You state that 332 cars are being driven over the new 
system of tramways, and that so far asthe E. P. Allis 
engines are concerned, the consumption of current at the 
main switchboard per car-mile run is less than one Board 
of Trade unit. understand that each of the four 
engines is intended, if necessary, to be capable of gps | 
the whole car service, there being always one Allis an 
one Musgrave engine in reserve. The cars have n 
running since May 31 last, but I find it impossible to 
ascertain definitely how the work is being done. Pos- 
sibly some of your readers may be able to give me the 
information I desire by answering the following ques- 
tions : 

1. At what dates were the Allis, Musgrave, and 
Steward engines running in lar daily work? 

2. What are the relative efficiencies of the Allis and 
Mnsgrave engines, as shown by the test of daily 
working ? 

3. Is it a fact that for some time past all the auxiliary 
machinery in the Pinkston station 1s worked by current 

cme by the Allis engines, transmitted five miles to 

alhousie sub-station, converted there, and transmitted 
back to Pinkston? If so, why ? 

4. Is it not a fact that since May 31 the whole of the 
332 (or more) cars on the system, and more recently the 
whole of the auxiliary machinery at Pinkston, have been 
operated by the Allis engines? Is not their present 
average load much greater than it was originally intended 
that they should undertake ? 

5. Have not these engines, thus overloaded, been 
worked so continuously that there has been no oppor- 
tunity for their final adjustment and regulation by the 
contractors ? : 

6. If this be the case, is not the Corporation of Glasgow 
incurring the gravest risk of breakdown; for the finest 
machinery in the world cannot work constantly at a 
maximum, and frequently at a high overload, with im- 
punity ? ; . 

Answers to the foregoing questions will not only be of 
interest to myself personally, but they may avert a gross 
injustice to the builders of the Allis engines, against 
which much unreasoning prejudice would seem to have 
existed at one time. 

Yours truly, 


Glasgow, August 26, 1901. CITIZEN. 





THE DURR BOILER. 
To THE Epitor oF ENGINEERING. 

Srr,—In Enarneerina of August 23, page 263, we 
notice a letter referring to us, signed by Mr. R. A. Ziese, 
of St. Petersburg, to which we wish to send a reply. 

When we became aware of Schichau’s construction of 
the boiler for H.M.S. Bayern, we protested against the 
use of our patent, and subsequently came to an amicable 
arrangement, by which Mr. Schichau paid a royalty for 
the patent he had been 7. 

The boilers of H.M.S. Bayern are known, not only 
officially, but also in the German technical publications, 
as Diirr boilers. The firm of Walter and Co., in Kalk, 
near Cologne, to whom reference is made, have never 
designed nor constructed water-tube boilers for naval 
purposes, and the boiler illustrated in your article, and 
under which you have printed ‘‘ Walter Boiler,” repre- 
sents what we ourselves executed for H.M.S. Baden. 

Yours a 
URR. 





‘*WHAT IS THE MATTER WITH OUR 
NAVY?” 
To THE Eprror or ENGINEERING. 

Str,—An Atlantic liner runs on trial (i.e., when light 
and boilers new, with all fires clean) 23} knots per hour. 
That vessel goes on regular weekly service on the 
stormiest ocean in the world, maintains on some voyages 
an average speed of 22.1 knots per hour for just under 
3000 knots (Queenstown to Sandy Hook), and the average 

early speed of all voyages pans out close on 21.5 knots. 

his 1s no isolated case. Its parallel can be multiplied 
by hundreds, except that such high speeds are a little 
exceptional. Vessels go into service, maintain constant 
and regular sailings at near trial trip speeds, with only 
brief sojourn in port, and perhaps one week in each year 
devoted to graving-dock work, &c. 

The particular case cited above .s the Cunarders Cam- 
pania and Lucania, and is applicable to either. The 
writer had twelve years’ service as engineer in that 
splendid company—five years in those two vessels ; it is 
certain that even better running would have been done on 
the Atlantic if it had not been necessary to modify the 
original pitch of propellers after the trials, on account of 
the vibration question. 

Take now the case of the Navy. On trial a vessel runs, 
say, 23} knots (Powerful and Terrible) ; in actual service 
they are considered as satisfactory and doing well if 
18 knots is maintained. All down the list you find this. 
In the Campania, with all boilers on, in fine weather a 
speed of 18 knots is ‘‘ playwork.” In the stokeholds 
dampers are nearly half shut—the men leisurely fire in 
pairs, as their turn comes round, between whiles they con- 
gregate in groups, spin yarns, and smoke, 





The same case appears in the engine-room ; in fact, 
emma | speaking, no stress is necessary anywhere until 
— ing a speed of 21 knots, and then everyone wants 

their buttons on. It is proverbial that ‘‘ the last half 
knot is the squeeze.” 

Again, this ship can do 16 knots with only one section 
of boilers on, i.¢., half her main boilers ; though, of course, 
a 4 then require to be worked full power. 

hat I ask is: 

1. Why the serious drop from trial-trip speeds to ser- 
vice speeds in the Navy ? 

2. Why so many cases of “‘ defects?” 

3. Is it ‘‘ conditions,” ‘‘ materials,” or “‘ personnel?” 

Regarding No, 1, after making all allowances for trial- 
trip conditions, light ship, picked coal, &c., I am still a 
long way from a drop of 5 knots for service speed, which 
is about the average. 

It is pitiful to read in the Committee’s report of the 
trials of the Minerva and Hyacinth .. . ‘‘On arrival at 
Gibraltar the cap ferrules of the Minerva’s tubes were 
found to be —- choked, due to “‘ bird-nesting,” and 
the ship could not have gone ~~ further at that power— 
7000 indicated horse-power.” here does this bring us? 
Face to face with the fact that this fine ship, capable of 
developing about 8700 indicated horse-power (see report 
further ne can only steam at 7000 indicated horse-power 
some 2600 miles ! 

I pass over the inevitable ‘‘defects”—this time an 
eccentric strap bolt and the lamentable failure of the 
Hyacinth’s boilers to hold water—the best we can say of 
either sbip’s performance is, ‘‘ that one lame duck beat 
another.” 

Ido not write in captious criticism—my great wish is 
to see our navy all it should be to defend our Empire. 


Faithfully yours, 
August 27, 1901. ALF. E. AsH. 





TAL-Y-CAFN BRIDGE. 
To THE Eprror oF ENGINEERING. 
Srr,—In reply to Mr. D. Evans’ letter on the above 
subject, ohish & peared in your issue of the 23rd inst., 
we beg to state that one of the principal reasons which in- 
duced us to adopt the cantilever system for the main 
girders of this bridge was that under the conditions it 
was the most economical. 
Yours faithfully, 
Dawson AND Fson. 
1, Victoria-street, Westminster, S.W., Aug. 27, 1901. 





GUNS AND PROJECTILES. 
To THe Eprror or ENGINEERING. ’ 

Srr,—Your correspondent ‘‘ L.” gives a rough analysis 
of the cost of manufacturing castings and forgings, and 
makes two statements, viz., that cast steel must take a 
secondary place, and that the artilleris) demands forged 
projectiles. ; 

In looking back, I find that steel castings were discarded 
on account of being unsound, and, if sound, the metal was 
perished through over-heating. The steel man has since 
been to work, and as soon as he can get rid of his waste 
castings, castings must win ; for what applies to forgings 
applies to castings, less two-thirds expense in machining ; 
there is also the fact that forgings have to be put under 
the hammer, or they might crack in the hardening. 

Naturally the artillerist ‘‘at present” wants forgings, 
seeks good forgings, and Lieutenant Dawson is right in 
driving home the point—best forgings. 

A PROJECTILE GAUGER. 








‘* AMMONIA COMPRESSORS.” 
To THE EpitToR OF ENGINEERING. 

Srr,—Observing a query in your issue of the 17th inst., 
page 227 re ‘‘Compound and Triple Ammonia Com- 
pressors,” I would beg to inform your correspondent that 
there are a goodly number of compound compressors at 
work, but, so far, I have never heard of a triple-compres- 
sion machine. The Linde British Refrigeration Company 
make a compound machine which they specially recom- 
mend for use in tropical waters. The gas, having been 
drawn into a low-pressure compressor, is partly com- 
pressed, then is discharged into a high-pressure com- 
pressor, from whence it is delivered in the usual way to 
the condenser. In the St. Clair compound machine the 
gas on leaving the low-pressure compressor passes through 
an intermediate condenser on its way to the high-pres- 
sure compressor. 

However, I think your correspondent will see that, con- 
sidering the temperature of condensing water in this 
country, it would hardly pay to go to the extra initial 
expense of one or two more compressors, besides the 
extra friction and consequent wear and tear. 

He refers to the compound and triple-expansion steam 
engine, but I hardly think the cases are analogous, be- 
cause in one case you are striving to get as much work 
as possible out of a substance, in the other case you are 
striving to get a substance into a certain condition at 
the expense of as little work as possible. I have no 
doubt, however, but that any maker of ammonia com- 
pression machinery would willingly supply a machine, 
either compound or triple, if they were asked for one. 

hoped, Sir, to see a reply in your last issue by 
some of our well-known refrigerating experts, such as 
Mr. Lightfoot, of the Linde Company, or Mr. McOustra, 
of L. Sterne and Co., giving their reasons why compound 
and —_ ammonia compressors are not more universally 
adopted. A 
T am, Sir, yours obediently, 

D. Linpsay. 

27, Brinton’s-terrace, St. Mary-road, Southampton. 


HOE’S PRINTING MACHINE AT THE 
GLASGOW EXHIBITION. 
To THE EpitoR OF ENGINEERING. 

Srr,—Referring to the description of the Herald print- 
ing machine at the Glasgow Exhibition, in your last issue, 
we write to correct a mistake in the titleon page 265.- The 
complete electric driving equipment has been designed and 
supplied by us, but the machines were actually built by the 
International Electric Company, of Liége, to our detailed 
specifications. The controller also was constructed by 
the same firm to our detailed working drawings. 

Yours truly, 
The British Extectric PLtant Company, Lip, 
W. L. Spence, Managing Director. 
Waterloo Chambers, Glasgow, August 26, 1901. 





‘‘ON THE LIMITS OF ECONOMICAL SPEED 
OF SHIPS.” 


To THE EpiToR OF ENGINEERING. 

Srz,—In your issue of June 28 I read with interest the 
valuable paper of Mr. Tennyson-d’Eyncourt, read at the 
summer meeting of the Institution of Naval Architects. 

One of the conclusions Mr. Tennyson arrives at is as 
follows’: ‘‘If a speed be aimed at slightly above the 
limiting speed I have defined (corresponding at v = +/ J.) 
with the indicated horse-power increasing as more than 
the fourth power of the 5) , it will be found possible 
to drive at that speed with the same horse-power a vessel 
increased in one dimension—viz., in length, and propor- 
tionally in displacement.” 

This conclusion is quite correct, and agrees perfectly 
well with the experiments I made myself at the Experi- 
mental Tank at Spezia, the results of which I embodied 
in a paper I read at the International Congress of Naval 
Architects, held at Paris last year. uction No. 5 
of this last paper runs as follows: ‘* Every hull derived 
from another one by changing the longitudinal dimension 
has a special speed, at which speed the increasing or the 
reduction of the displacement between ordinary limits 
does not require oy | notable increasing or reduction of 
horse-power. The length of the hull and this speed are 
related to each other, approximately, by: v = ~/ J], 
tnaage v is the speed in knots and L the length in feet).” 

rom the above deduction we may pass to a more general 
one, and say: Every form of vessel or ship has, for any 
size we choose to give her, a special speed, and any 
increase or reduction in her length, though it bears a 
corresponding change in her displacement, does not 
— to drive her at that speed, any increasing or 
reduction of nar. : , 

remain, yours very truly, 
Magsor G. Kora. 
Naval Architect, M.I.N.A. 
Rome, August 22, 1901. 





HIGH-PRESSURE v. LOW-PRESSURE 
STEAM IN THE SUGAR REFINERY. 
To THE EpitTor OF ENGINEERING. 

Srr,—Having had ten years’ experience with the 
working of high versus low-pressure steam in sugar 
factories in the West Indies, and having converted six 
of those factories from steam of 50 Ib. to 100 lb. pressure, 
I venture to give my practical testimony on the great 
economy that resulted from the adoption of the higher 
pressure, and consequently, with Mr. J. W. Chambers, am 
quite at a loss to understand Mr. N. W. Gill’s conclusion 
that for this special work ‘‘ low-pressure steam is the more 
economical.” 

Now with regard to Mr. Chambers’ remark: ‘‘If the 
high-pressure steam is expanded,” &c. fpage 227, ENGI- 
NEERING, August 16, 1901); ‘‘if Mr. Gill denies this, 
will he be good enough to show where the missing heat 

8? 

The following, taken from my rather extensive data, 
a beyond question the benefit of steam superheated 

y being wire-drawn through a reducing valve. 

A vat containing 2000 gallons of wash was stilled with 
back-pressure steam at 51b. per square inch, with the result 
that after the still there remained in the vat 3000 gallons. 

Under the same conditions, but with live steam at 
100 lb. per square inch, pressure brought down to 5 lb. 
per square inch by a reducing valve, left the vat with 
only 2000 gallons remaining after the still was run. 
Furthermore—and this is beside the question—the high- 
pressure steam gave practically double the quantity of 

roof spirit from the same amount of wash that the 
ow-pressure steam did, through the steam not being 
saturated. 

I had often heard the fallacious argument that this wire- 
drawing causes waste of heat; but this practical experi- 
ment speaks more than volumes of figures. 

W. Price ABELL, Wh. Sc., M. Inst., C.E. 








A Canapian Ferry STeamMer.—Messrs. Sir W. G. 
Armstrong, Whitworth, and Co., Limited, have built a 
large ferry steamer named the Scotia for the —— of 
railway trains across the Straits of Canso, to and from 
Port Musgrave, Nova Scotia. The steamer, which has 
been built to the order of the Canadian Minister of Rail- 
ways and Canals, is also arranged as an ice breaker, as 
during a considerable part of the winter the Straits of 
Canso become congested with large masses of ice. The 
steamer is capable of taking over a load of nine Pullman 
cars, each 84 ft. 6 in. long, or a correspondingly larger 
number of box goods cars. She is also specially strength- 
ened to take over an express locomotive and tender 
weighing not less than 116 tons. The vessel has been 
fitted with two sets of triple-expansion engines of 1200 





horse-power each, 
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INDUSTRIAL NOTES. 


Tue first Session of the first Parliament of 
Edward VII. has ended. Except for the Factory and 
Workshops Act, it was almost barren as regards 
labour legislation. But, then, that piece of legis- 
lation in itself was no mean performance. Consoli- 
dation Acts, pure and simple, are often allowed to 

ss without any destructive criticism ; but there is 
always a danger lest, upon any clause, come attempt 
may be made to change the law—by omission, limi- 
tation, or otherwise. But to carry through in one 
Session a large Consolidation Bill, and with it an 
amending Bill, and then to incorporate and carry suc- 
cessfully the entire measure, is a work of labour, of 

atience, and often of concession. The latter had to 
Ss resorted to in the case of the Factory and Workshops 
Act, or the work of the Session in this respect would 
have been wasted. The new proposals as to laundries 
had to be deleted, but the old provisions were restored. 
The chief subject which occupied the Labour mem- 
bers, more especially the miners’ representatives, 
was the coal duty; but all their efforts were in vain 
in so far as rejection was concerned. There were, 
however, some concessions as to existing contracts, 
&c. There was no time at the fag end of the Session 
to call attention to the recent decisions in the House 
of Lords as regards the liability of trade unions. 





The report of the Boilermakers and Iron Ship- 
builders for the current month is, as regards the state 
of trade, very encouraging. Itsays: ‘* Although here 
and there trade may be called moderate, principally 
in repairing centres, yet in the shipbuilding and alsoin 
the inland districts there is a continuation of very 
good trade.” It further says that the fears of depres- 
sion have passed away, and there is now every indica- 
tion of good trade for some months to come. The 
members who neglect their opportunities by absenting 
themselves from work, and by thriftlessness, are severely 
censured, not only on the ground of their own losses, by 
the “ evil habits of losing time and dislocating work,” 
but by reason of the injury they inflict upon other 
members of the same society, who would work, and 
also upon the employer, bringing the society into dis- 
repute. The total number of members on the funds 
was 3376; last month 3413. Of the total, 41 were on 
travel ; 279 signing the vacant book; 913 on home 
donation ; 1485 on sick benefit; and 708 on super- 
annuation. The decrease in the number out of work 
was altogether 64, but there was an increase of 15 on 
the sick list, and of 12 on superannuation benefit. 
There was a net increase of 186 members in the month. 
It is announced that one large firm has again opened 
its works to the members ; the latter are urged so to 
work and act that they will bring credit to the 
society. The expenditure was 13887. 9s. per week in 
the four weeks; the total funds at the end of the 
quarter amounted to 367,939/. 8s. 6d., a large propor- 
tion of which was invested in eleven successful con- 
cerns, including four great railway companies. 





On Monday next the Thirty-fourth Annual Trades 
Union Congress will assemble in the Albert Hall, 
Swansea. For many years Congress had before it 
— a series of subjects arranged as a programme, 
selected by the Parliamentary Committee, mostly per- 
taining to legislation—to measures for the next ensuing 
session. Now there is an agenda of considerable 
length, containing the resolutions of the various unions 
sending delegates, together with proposed amendments 
thereto. This year the subjects are arranged in fifteen 
groups, all resolutions and amendments relating to 
each group following each other in due order. 

In the first group the resolutions are devoted to the 
amendment of the Factories and Workshop Acts, but 
these are already more or less out of date by the carry- 
ing of the Act to consolidate and amend those Acts, 
now repealed. The dockers and others want the Par- 
ticulars clause applied to ship cargoes, and the weavers 
the cessation of work at noon on Saturday. 

Compulsory arbitration is insisted upon by two 
groups of trades—dockers and railway workers. The 
> ie of trusts and combines is urged as a reason. 

‘he suggestion is that a ‘‘Supreme Court of Arbitra- 
tion” be established, presided over by a Lord Justice, 
the court to consist of an equal number of representa- 
tives of employers and employed. Legal experts are 
to be debarred from acting as representatives. District 
courts are to be established ; the supreme court to be 
the final court of appeal. Whether the Congress will 
endorse this sweeping change remains to be seen. 

About a dozen resolutions and amendments in 
Group ILI. relates to the standing orders, and need not 
be specified. Group IV. deals with the application of 
the Compensation Act to foreign shipowners ; both 
resolutions are from unions representing trades con- 
nected with shipping. Group V. pertains to educa- 
tion, some nine or ten resolutions and amendments 
being submitted ; these need not be commented upon 
further than to say that the unions insist upon facilities 
for higher education. Three resolutions are devoted 
to the Steam Engines and Boilers Bill, urging that 


pressure be brought to bear for passing it. Group VII. 
is miscellaneous, and contains a variety of resolutions 
upon a number of subjects, the most important being 
one to amend the Conspiracy and Protection of Pro- 
perty Act, 1875. Group VIII. relates to the Com- 
 sesreag i Act, fifteen resolutions and amendments 

eipg devoted to that measure. There is a general 
demand that the Act shall be extended to all trades 
and occupations. Seven resolutions and amendments 
relate, in Group IX., to wages, a minimum wage and 
the universal application of the ‘‘ Fair Wages Reso- 
lution” being insisted upon. Mining rents and royal- 
ties are dealt with in Group X., also the Mines Eight 
Hours Bill, and various other matters relating to 
working miners. Group XI. relates to postal em- 
ployés, seven resolutions being submitted. Group XII. 

eals with Parliamentary reform. A general eight 
hours’ day is urged, in Group XIII., by gas workers ; 
a forty-eight hours per week by bakers; and earl 
closing of shops by shop assistants. Death certifi- 
cates and housing of the working classes are the sub- 
jects of the other two groups. There is nothing sen- 
sational in any of the proposals before Congress this 
year. 





There appears to have been a substantial improve- 
ment in the iron and steel trades in the Wolver- 
hampton district. There has been increased activity 
and prices have been firm all round. Raw iron has 
been in limited supply, the output from the furnaces 
being unequal to the demand. Quotations are there- 
fore fully maintained and higher rates are asked 
for early deliveries. Makers of finished bars, both 
best and common qualities, have booked some good 
orders; for renewals of old contracts advances of |from 
2s. 6d. to 5s. per ton are required. Gasstrip has been 
dearer, but galvanised corrugated sheets have declined 
somewhat. Generally employment is said to have im- 
proved in all the iron and steel branches. In the 
engineering and allied trades employment is reported 
to be good, including ironfounders, boiler and tank 
makers, bridge and girder constructors, smiths and 
strikers, and in all sections of railway work. Employ- 
ment in the cycle industry is also good; on motor work 
fair. At Colebrookdale and Madeley trade is said to 
be quiet. The malleable ironworkers at Walsall are 
not quite so busy. 





In the Birmingham district there was a kind of 
holiday air on "Change, and business was, perhaps, a 
little languid ; athough there was a good attendance, 
the transactions were not on a large scale. The one 
thing that gave a tone to the market was the 
general firmness in prices, with an upward ten- 
dency. Tube strip is in better demand, and 
roofing sheets also for oversea purposes. The steel 
trade is handicapped by foreign competition, but 
there is an improved demand. In general the state 
of employment seems not to be so good as reported a 
month ago, as there isa slight increase of unemployed. 
In branches of trade unions with 21,605 members, 670, 
or 3.1 per cent., were returned as unemployed, as 
compared with 2.9 per cent. in the previous month. 
The local secretaries of the engineers’ branches report 
employment as moderate ; toolmakers and ironfounders 
as moderate ; patternmakers, smiths, and strikers as 
good. Electrical workers of all sections report trade 
as good; cyclemakers as moderate ; in the motor 
industry fair. On the whole, covering all industries 
using iron, steel, and other metals, the position as 
regards employment is favourable, and the outlook is 
decidedly encouraging for at least some time to come. 





In the Lancashire districts the iron trade has been 
characterised by a strong tone, with prices hardening 
continuously. In the engineering trades there is 
little change, but in some of the most important 
branches there is full employment, which is likely to 
continue for a considerable time. Even in branches 
where orders have not come forward freely {of late, 
there is as yet no serious falling off in employment. 
Labour correspondents to the Board of Trade report 
trade to be moderate in the Manchester and Salford 
district, with engineers, ironfounders, machine workers, 
brassworkers, braziers, smiths, and strikers. Boiler- 
makers slack in Manchester, but fairly good at 
Northwich ; brassfounders quiet in Manchester, but 

ood at Stockport. In Warrington filesmiths are 
om ; wire weavers rather slack. In general, branches 
of trade unions in Manchester and Salford, with 
24,785 members, reported 879 to be unemployed, or 
3.5 per cent., as compared with 3.1 per cent. in the 
previous month. In the Oldham district, boiler- 
makers and pattern-makers report trade as good; 
engineers as moderate ; gasmeter-makers, iron grinders. 
ironfounders, and brassfounders as moderate; tin- 
plate workers report employment as slack. In the 
Bolton district machine fitters and allied trades are 
better employed ; engineers and steam-engine makers 
report trade as moderate ; blacksmiths, roller makers, 
moulderz, and metal workers, rather slack. Employ- 
ment is better with ironworkers at Bury, Chorley, 








Hindley, Norwich, and Wigan. At Blackburn and 





Burnley employment in the engineering trades con- 
tinues fair, but machine workers are less busy. In 
the Liverpool and Birkenhead district engineers and 
boilermakers are fairly well employed. far the 

ition is at least favourable, and the outlook is not 
iscouraging. 





The ‘‘holiday week” in Lancashire is always re- 
garded as a kind of rough test of prosperity in the 
cotton industries, It was thought that this year would 
show a falling-off, but it appears that enormous sums 
were withdrawn from the sharing clubs, the savings 
banks, &c., where the funds were deposited. The 
married folk with their families, the unmarried male 
and female, hied away to the familiar seaside places 
in Lancashire ; to the Isle of Man, always attractive 
to the cotton operatives ; to the Metropolis ; some to 
Wales, some to Scotland, all to enjoy, in their own 
way, the rest from their labours. They spend freely 
while the money lasts. Formerly the hoardings were 
spent nearer at home in drinking and sports; now it 
is a trip by rail or boat to a distant place—a healthier 
plan and more likely to be enjoyed by the family than 
in the olden times, 





According to the latest available information, the 
American ‘‘steel strike” shows but little sign of settle- 
ment. Both parties are, it is said, satisfied with the 
situation, which, if true, affords small hope of amicable 
terms being agreed upon. The Trust, it appears, is 
a centralise its operations on non-union 
lines, Mr. Morgan has decided not to treat with the 
Amalgamated Association until it become incorporated, 
or becomes liable to payment of damages for breach 
of contract, It is to be hoped that no rioting will be 
resorted to in this dispute. It is said that the men 
are being liberally supported by wealthy men, as well 
as by the labour unions, as a protest against the 
‘* great combine.” 





The Scotch miners appear to be determined to 
resist the proposed reduction of 6d. per day in their 
wages, said to affect some 70,000 men. The various 
meetings held have passed resolutions in support of 
the view taken by the delegates, and the representa- 
tives on the conciliation board have been instructed to 
oppose any reduction. The attitude of the men may 
have the effect of inducing the coalowners to reconsider 
their proposal, and it may be that negotiations will 
follow to consider terms. 

There is some dissatisfaction among the miners in 
South Wales and Monmouth as to the sliding scale, 
and as to the action of the mineowners as regards the 
auditors’ report. Mr. Brace, vice-president of the 
South Wales Miners’ Federation, hints that it might 
lead to an abrupt termination of the agreement. But 
a special meeting of all the delegates would be neces- 
sary before any such action could take place. 


The strike of slaters at Hull is alleged to be because 
the employers seek to put labourers to do the work. 
This the employers deny. The latter have opened 
their yards for a week to enable the old hands to re- 
sume work: if they refuse, then the employers say 
that they will fill up vacancies as they can. 

At the two days’ conference of dockyard labourers, 
held at Sheerness last week, attended by delegates 
from all the dockyard towns, it was resolved to peti- 
tion the Government for a minimum wage of 24s. per 
week, and other advances. 

The strike of Jewish. bakers at the East End of 
London is mainly on the ground of work en the Jewish 
Sabbath. The men protest against this, and have 
often tried to abolish it. The English bakers support 
them, as they have some protection as regards Sunday 
work, secured by legislation. 

The strikes of tramway men in various parts of 
Italy, reported last week, have mostly terminated by 
various concessions on the part of the companies, and 
the men have resumed work. 








AnNoTHER St. Lawrence Bripax.—The erection of a 
bridge across the St. Lawrence connecting St. Helen’s 
Island with Montreal is under consideration. The esti- 
mated cost of the bridge with terminals is 1,800,0007. 





Tue PoLtak-VinaG TELEGRAPH.—Our correspondent at 
Buda-Pest writes us as follows about the Pollak-Virag 
telegraph: “‘The experiments which were to have been 
carried out with this system between Paris and Lyons 
were abandoned on account of the expense, but the Hun- 
garian Telegraph Administration has installed it on a line 
from Buda- Pest to Fiume, a distances of 600 kilometres. 
Excellent results are being obtained at a working speed 
of 40,000 words per hour. Negotiations are in progress 
with the French Government with a view to setting up 
a working installation, and the German State has under- 
taken to give the system a practical working trial between 
Berlin and Cologne. Many improvements have been 
made in the ap tus, and more especially in the Toster 
iyrewniae perforator, which is used in the preparation of 
the sending slips. The inventors express themselves con- 
fidently on the results of theee trials, and rely upon them 
to prove the practical utility of their system.” 
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REVIcW OR-MARUTE eNGUTEEEING | Spse mn oeneel taht will nop Dogmedeted cel, ee eee ee eet. ck, 
DURING THE LAST TEN YEARS.* Typical Engines Illustrative of General Practice.—In Bin. x 180 Ib., 


By Mr. James McKecunig, of Barrow-in-Furne:s 
(Concluded from page 272.) 

Piston Speed.—Reference has already been made to the 
increase in piston 8 8; in the case of fast ocean- 
going steamers, as well as in naval sbips, there has been 
a markedincrease. The following Table gives the speeds 


for the various types: 
Piston Speed Stroke 
per Minute. : 
ft. ft. in. 
Ocean-going passenger steamers of 
- high speed ies ee ae ee 950 5 6 
Intermediate ocean-going steamers.. 750 46 
Cargo steamers .. ~ os oe 530 4 0 
High-speed cross-channel steamers .. 8380 29 


High piston speeds necessitate more attention being 
given to the lubrication of all working parts, especially 
of the crankpin and main bearing brasses. Advantage 
has been found to accrue from the grooving of the 
bottoms, as well as the tops, of all crankpin main bear- 
ing and crosshead brasses, as it insures free circulation of 
the lubricating oil. It can scarcely be said that a large 
proportion of recent accidents or breakdowns have been 
due to high speed of rotation, care in selection of the 
materials of construction and in the gy of working 
parts having reduced to the minimum the chances of 
failure, while at the same time inspiring those in charge 
of machinery with increasing confidence. 

The Diameter and Strength of Shafting.—There have 
been frequent failures of tail-end shafts, which have led 
the various registries to modify their rules in the direc- 
tion of a greater margin of safety, while special recom- 
mendations have been made to prevent corrosion in the 
stern tube; but it may suffice to give a Table showing 
the increase in size of shafts required by the various 
registries. The sizes are worked out for a three-crank 
vertical triple-expansion engine having cylinders 23 in., 
38 in., and 63 in, in diameter with a stroke of 45 in., the 
working steam pressure being 180 lb. per square inch. 


Comparative Diameters of Shafting for an Engine of the 
same Power in 1890 and 1900 by various Authorities. 


| Orankshaft. | Thrust. | Tunnel. | Propeller. 


1890. 1900. 1890) 1900. |1890) 1900. 1890) 1900. 
| in. in. |io.| in. |in.| in. | in. | in. 
dia. | dia. dia.| dia. |dia.| dia. |dia.| dia. 
Lloyd’s .. «.) 119 |-:128 | 113) 198 | 113) 113 | 113] 18 
Board of Trade | 112, 113 119) 113 | 114! 11} | 113) 194 
British Corpora- | 
a6... ».1 2 3 3 | 128) 193 
Bureau Veritas 123 24 | 11g; 12 | 128) 14% 


123 
124 


The percentages of increase in the strength of the above 
shafts, made to existing rules, as compared with the 
rules dated 1890, are as follow : 


Orank Thrust Tunnel | Propeller 
Shafc. Shaft. Shaft. Shaft. 











per cent, percent. percent. per cent. 
Lloyd's .. ‘s 17 17 14 36 
Board of Trade . 0 0 0 16.5 
British Corporation . 17.5 17.5 14 9 


Stresses upon Materials in Cargo Steamers v. Torpedo- 
Boat Destroyers’ Engines.—While dealing with the sub- 
ject of the strength of materials, it may not be without 
interest to indicate the extremes met with in modern 
marine engineering practice, as exemplified by the case of 
modern cargo steamers’ engines and the propelling ma- 
chinery of a 30-knot torpedo-boat destroyer. In Fig. 24 
there is given a contrast diagram (drawn to the same scale) 
of engines for each vessel, and the Table below shows the 
stress in pounds per equare inch on various parts of the 


Stress in Pounds per Square Inch on various Parts of Main 
Engines for Cargo Vessel and Torpedo-Boat Destroyer. 
Cargo Steamer. se 
3750 Indicated 3099 Indieated 

Hlorse Power. H -P 
89 Revolutions. . aaa se ttinds 

7500 Indicated 390Revolutions. 
‘ 6000 Indicated 


Horse-Power 
Combined. Horse-Power 


= ' Combined. 
. per sq. in. Ib. per sq. in. 
Crankshaft .. a a Peeod F5700" 
Piston-rod body (tensile) . i 2370 5275 
Connecting-rod bolts, bottom en 5200 8875 
Piston-rod screw .. a» ad 4150 9150 
High-pressure cylinder barrel at 
test pressure ve oe es 4175 4400 
Intermediate - pressure cylinder 
barrel at test pressure .. “ 3230 4700 
Low-pressure cylinder barrel a 
test pressure... oe es 2530 2230 
Factor of safety connecting-rod 
bolts * - ee is 12 7.575 
Factor of safety, piston-rod body 26.4 12.75 
~*~ i. screw 13.2 7.35 
Minimum tensile strength, steel 28 tons 30 tons 
” ” cast- 
iron . os . x oe ow 


two engines. From this it may be seen that the stress in 
the case of the destroyer is almost double, so far as the 
crankshaft and piston-rod are concerned. A destroyer is 
an instrument of warfare, where everything is sub- 
servient to the one dominantdesideratum—high speed ; and 

* Paper read at the Barrow.in-Furness meetirg of the 
Institution of Mechanical Engineers. 








Figs. 26 to 38 there are reproduced drawings of various 
types of engines to illustrate the general practice so far 
as the arrangement of cylinders, valves, working parts, 
and framing are concerned. ‘Two steamers successively 
built for the service of the Lancashire and Yorkshire and 
London and North-Western Railway Companies between 
Fleetwood and Belfast serve to show in what direction 
changes have made in channel steamer practice. 
The Duke of Lancaster was built in 1894, and the Duke 
of Cornwall in 1898. They are practically identical ships, 
and the engines of the former are illustrated in Figs. 26 to 
28, and the engines of the latter in Figs. 29 and 30, page 299. 
It was stipulated that there should be a large reserve of 
power, in order that a ban ordinarily completed in 
64 hours might be accelerated to 54 hours to “‘catch the 





single screw, the power being 1800 indicated horse-power 
at 85 revoluti the piston speed thus equalling 650 fb. 
per minute. The only other notable c are the 
addition of a feed heater to the later. boat, and the substi- 
tution of a propeller having cast-steel boss and bronze 
blades for the cast-iron propeller used in the earlier ship. 

The t.-s.s. Ortona, built in 1898 for the Pacific Steam 
Navigation Comey may be considered as an example 
of present-day shipbuilding and marine engineering, as 
she is intended to maintain an all-round fairly high ocean 
speed on one of the pony) voyages a world carry- 
ing a good paying cargo (proportionally much greater 
than that carried by fast Atlante liners), in addition to a 
large number of passengers of all classes. Such considera- 


Two Engines of approximately 3,000 H.P. compared. 
Torpedo Boat Destroyer Engines, 3,000 I.H.P. 
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Merchant Vessel Engines, 3,000 [.H.P. 


‘tg. 25. 
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Both drawings are to same scale. 
4 


(not). 


tide.” Both have twin-screws. The earlier boat was 
fitted with three-crank triple-expansion engines 
24 in. — 36 in. — 55 ip. , 160 h,, 

33 in. 
ty my Bat yd indicated horse-power at 150 revolutions. 
The later boat has four-crank triple-expansion engines, 

22} in. — 34 in, — 38} in, — 38} in. , 180 Ib 

33 in, = 
indicating about 5700 indicated horse-power at 160 revo- 
lutions. The rise in boiler pressure will be noticed, and 
the increase in revolutions and consequently of piston 
speed. The later engine is arranged on the Yarrow, 
Schlick, and Tweedy balancing system. 

A similar comparison between two ~~ steamers may 
be suggested by reference to the s.s. Volta, completed in 
1892, and 3.8, Sokoto, constructed quite recently ; both 
are for the same owners, and work in the same trade, 
and the engines of the Sokoto are illustrated in Figs. 31 
and 32 on page 300. The Volta has single-screw triple- 
expansion engines, 

23 in. — 38 in. — 61 in. x 160 Ib., 
42 in. 


the power being 1400 indicated horse-power at 70 revolu- 
tions, the specitied piston specd being 500 ft. per minute. 














QO j_ 0 


tions 4s these pub a limit on the speed at which voyages 
may be economically made. The cylinders of the Ortona’s 
engines (Figs. 33 and 34, page 300) are 30 in., 50 in., and 
83 in. in diameter by 54 in. stroke, and on trial the mean 
indicated horse-power was 8550 indicated horse-power at 
81.9 revolutions. 

The engines of the King Alfred are illustrated as 
typical of naval practice on. (Fig. 35, page 301, and 
Figs. 36 to 38, page 302), and the dimensions are given 
fully with those of other ships on Tables VIII. and IX. 
(page 272 ante). A reference to Plates 66 and 67 of Mr. 
Blechynden’s paper of ten years ago will show the great 
changes made in naval engines. ; 

Enclosed Engines.—The high speed of rotation of the 
destroyers’ engines, which run up to 420 revolutions per 
minute, may make it almost a necessity to adopt the 
closed-in system in combination with forced lubrication. 
The advantage of this will be appreciated when it is 
stated that the space between the twin sets of engines in 
most of the destroyers does not exceed 34 ft., the startin 

latforms being as a rule at the forward end. On Fig. 3 
{page 301) there is a drawing of one of Yarrow’s closed-in 
engines, and by way of contrast there is reproduced in 
Figs. 40 and 41 (page 301) the front and end elevations of 
an engine of es a » but open, also illus- 
trating a system of f lubrication for destroyers: 
engines. Any doubt entertained a3 to the practicabilipy 
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Twin Screw Channel. Steamer, 
“* Duke of Lancaster” (1894). ; 
t , t Fig.2B Port Engine, 


“ENGINES OF THE “DUKE OF LANCASTER” AND “DUKE OF CORNWALL.” 
Twin Screw Channel Steamer, ‘Duke of Lancaster” (18.94) 
Looking Forward.” 





Fig.26 
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of carrying out the system in destroyers of 30 knots speed’! in steam press' 
i the success of one of the British | nection with the auxiliary machinery on 
some of the early high-pressure naval: machinery there | power. In the case ofan 


has been dissipated by 


boats, which is working satisfactorily with closed engines 
was considerable 


and forced lubrication. The new arrangement, however, 


calls for a greater faith on the part of the engineer in — through piston and slide- d 
asbestos packing. In one case a ing was substitu 


ures has involved several problems in con- | the lower gland of the high-pressure cylinder of an engine. 
so ship. In| when me at all powers from 2000. to 12,000 horse- 

engine for a dynamo the 

in the auxiliary as well as main | tightness was of corresponding duration development 
glands having|in the opposite direction has recently taken place, it 
ted having been found that under usual circumstances metallic 





charge, who is not able to sec at all times the condition | stor se a packin ng be ; b } 
consisting of powdered white metal, black lead, and packiog is unnecessary for the piston and slide-rods of the 


of nuts and pins. But as the whole subject has already | 


Ist Class Cargo Steamer. 
or and Sokoto" (Modern). 
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Fig. 34. 


Twin Serew Steamer, 
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been discussed at the Institution of Mechanical Engi- | mineral mixed together, and held in ition in low-pressure cylinder. Soft packing in these itions 
neera, in a paper read in July, 1897,* by Mr. Alfred | the glands or stuffing-box by vulcanite rings Cael at) lehanen satisfzotorily, and does not require the skill in 


Morcom, on ‘“‘High Speed Self-Lubricating Steam 
Engines,” it is nob necessary here to do further than 


ndicate progress. 
Ausiliary Machinery: Piston Packings.—The increase 


* Proceedings, 1897, page 316. 


ved efficient, and even in the attention and overhaul that many metallic systems in- 


top and bottom. It 
are now 


proves: 
case of some of the main engine glands this same packing volve. In the Navy most low-pressure 
was substituted for asbestos, the ordi metallic packing being fitted with soft non-metallic sealenio. - 
being retained in the upper gland ; but here the retaining The question of the coal consumption of auxiliary 
rings were of metal instead of vulcanite, and there was no | machinery has occupied much attention, and valuable 
leakage during the two years this packing was in use in data are to be found in the admirable papers read by 
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Sir John Darston, K.C.B., Engineer-in-Chief of the 
Navy, and Mr. H. J. Oram, Chief nspector of Machinery, 
at the Institution of Civil Engineers, and by Sir John 
Durston at the Institution of Naval Architects.’ There 
can be no doubt that a saving could be effected by com- 
pounding many of the engines ; but in naval ships, at least, 
the necessary increase in weight is an objection. Flat 
slide-valves, with relief rings at the back where necessary, 
should replace piston slide-valves. Nearly all the piston 
slide-valves in the auxiliary machinery of naval ships, at 
all events, have, until recently, been solid ; and although 
they may be tight when new, they soon wear, with the 


result that constant leakage to the condenser goes on. | 
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Total Collective I.H.P.- 15,000 each Engine 


Dia. of Cyls. and Stroke 434" x71" x 819" x 814" - Lo 


Pressure at Engines - 





range as is desirable, and-steadies:their running. The 
» advantage of the system is that ib allows the latent 
eat of the exhaust steam to be usefully employed, ins 
of ing to the condenser. f 
t has been suggested that much of the auxiliary machi- 
nery should be operated by ae and it seems 
probable that where extensive use is made of the curren 
admitting of an economical system of generation, 
results might accrue, especially in the 2 fans and 
other situated at present at considerable distance 
from the main steam leads. But theexperience of some | 
of the superintending engineers and also of the United 
States naval authorities, who have tried the electrical 





against a mean of about 48 Ib., whereas 


being 67.8 Ib.;:as 
ith com ing the difference is eq’ marked, and 


wi 
tead | the mechanical efficiency is quite 10 per cent. better with 


the direct-acting pumps. i 
The Propeller.—The length of this paper precludes any 
detailed reference to a ject - —— There is 
@ growing ency in favour win screws, 
prot of the security they afford against com 
breakdown, and some’ like 54 per cent. of all steamers 
now constructed are of this type. Treble screws have 
been adopted for one or two merchant vessels for shallow 
river service, three-cylinder ‘engines on the triple com- 
pound system being fitted athwart the ship with cranks 
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Fy Revolutions - - - + +--+ - 120 ‘ e.. A j 
Rev. Engine, 2 Cyls. - 6%" dia., 7 stroke. — 
Revs. fr. Ahead to Astn. - - + 33 
Turning Eng., 2 Cyls. - 64" dia., 6" stroke Ins 
Revs.to 1 Rev.of Main Engs. *- 2240- 
Air Pump - +--+: - 34” dia., 15%" stroke, 
Fig. 35. “ 


Section: through I.P. Casing. : 
Looking aft, 
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ELEVATION OF ENCLOSED TORPEDO BOAT ENGINES. 
(YARROW, POPLAR.) 
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Arrangement of Forced, Lubrication, and of cased iv Granks and Connecting Rods , 


for Iwi Screw Torpedo Bout Destroyers , 6,000 LHP. 
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Where such piston-valves require to be fitted, they are 
now supplied with “restricted expansion” rings similar 
to those fitted to the main pistons. 

The closed exhaust system of dealing with the exhaust 
steam from auxiliary machinery, introduced by Sir John 
Durston, consists in connecting the auxiliary exhaust mains 
to the evaporator steam coils, and to the low-pressure cylin- 
cer chests of the main engines through suitable stop valves. 
The direct connections to the auxiliary condensers are 
kept closed by spring-loaded valves set to lift when the 
pas in exhaust pipes rises above a desired amount. 

entinel valves are fitted and seb to blow off at 30 lb. 
(above atmosphere). The result of this arrangement is 
that the condensers only receive such steam as the evapo- 
rators cannot condense in their heating coils. The con- 
nections to the low-pressure chests when opened allow 
the exhaust of the auxiliaries to be used in the low-pres- 
sure cylinders. The auxiliaries have to work against a 
higher back pressure, but as they are at most two-stage 
compound engines, this Jeaves them perhaps as large a 
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system, ‘has not been altogether favourable.” One 
difficulty to be guarded against is the application to such 
mechanism as requires a great initial impulse—as in the 
case of anchor gear, for instance, where the steam stored 
up overcomes a sudden and heavy load. There are 
reasons also for not adopting electric drive for any of the 
auxiliaries upon which the main engines are directly de- 
pendent. In the case of some of the auxiliaries, too, the 
efficiency must be the first consideration apart from 
economy. : f 
Direct-Acting v. Crank Pumps. —In this connection, some 
results of trials made with crankshafts and direct-acting 
umps are recorded on Table XI. (page 304). The 
direct-acting pumps were all of the Weir standard 
pattern. The foot notes on Table XI. give the dimen- 
sions of cylinders and pumps in each case. It will be 
seen from the Table that the steam consumption of the 
crankshaft pump, both when working high oe and 
compound, is much higher than with the direct-acting 
pump, the steam consumption‘for the simple working 





running fore and aft, each driving a separate screw, and 
connected by a coupling rod at the forward end of each 
crank. This arrangement secured the advantage of triple- 
expansion, and enabled the screws to be of less diameter 
than would have been the case with single or twin pro- 

- These instances, however, are exceptional. In 
naval practice there are several applications of treble 
screw propulsion, each screw mie an independent 
engine, T — however, was adopted not so much 
because it increased the propulsive effici at full power 
—it is very doubtful if such is the case—but use it 
enabled the centre engine and screw to be alone used for 
comparatively low speed, with the two side screws run- 
ning idle so as to reduce the consumption at cruising 
speed ; but it is possible that this ‘may be achieved by 
other means, especially if the three propellers are found 


| to reduce the propulsive efficiency. It may be incidentally 


mentioned that, to achieve the same result, an engine 
was built some years ago in which a fourth or ‘‘addi- 
tional ” cylinder was introduced to act as a first stage 
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OTHER Hace OF CYLINDER SIMILAR TO OTHER END, 
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cylinder or to be idle, as the conditions suggested. The 
cylinder had all the necessary connecting pipes, passages, 
links, and valves, but when the engine was working at 
full power, the piston of the added cylinder was retained in 


u 
where it worked at its initial or full pressure. When 
steaming at low power the extra cylinder came into 
operation, and thus there were four stages of expansion. 
This system was fitted toa Russian volunteer ship, the 
Queen Olga, but the vessel has been continuously worked 
at full power, so that there are no data as to the ac 
economy under the bir dag speeds of naval manceuvring. 
Steamship Speeds.—In the ten years considerable pro- 
been made in the direction of speed. In 1891 


ilibrium, the steam passing to thesecond-stagecylinder, | C 


gress has 


highest 5; 
average of 23.51 knots, while the best 
steamers is that attained by the 


measurement, have of the four-cylinder triple 
expansion with four double-ended 


on the cl stokehold system. 
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no 


Section on Frame 61. 
ing Aft. 
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20.7 knots by the Paris and New York; to-day the 


on an ocean run has been achieved by the 
Deutschland, which has maintained an 

6 with 
ity of Dublin 
Steam Packet Company’s steamers on the cross-channel 
ran—23.62 knots with steam of 171 1b. pressure, the 
power being 8500. These vessels, of 3096 tons builder’s 


ilers worked 
A Comparison of High-Speed Steaming: Weights and 


 Occupied.—On Table VIII.. page 272 ante, there is 
pe a list of dimensions of typical ships of to-day, in- 


hold system, and 31 in the Belleville boiler system. The 

comparison may be completed ¥ @ statement that in 

the case of the New York and Paris, which were the 

fastest Atlantic liners ten years the power per ton of 
machinery was 6.75 indicated horse-power—about the 
same as in the t-day Atlantic 3 the super- 
ficial area of inery space, 0.54 square foot per indi- 
cated horse-power, ra’ er more than in the modern liner, 

and the ratio with the closed stokehold system of forced 
draught 38 square feet of heating surface per square foot 
of grate: Alike in oe eS = er 
Indrani, and in the Celtic, the power pe inery 
is about: 50 per cent. less than in igh-speed Atlantic 
liner practice, while the space occupied per unit of power 





Fig. #2. 

Arrangement of Turbine Machinery 
proposed Steamer 

of 7,000 I.H.P. 


on larger scale Figs. 43 and 44) 
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COMPARISON BETWEEN THE PARSONS TURBINE 
RECIPROCATING ENGINES OF 7000 


there were only eight vessels whose speed exceeded 
20 knots, now there are fifty-eight, as shown in Table X. 
(page 304), which records the number of fast ships 
owned by the various nations at the end of last year and 
in 1891. The vessels between 19 and 194 knots speed 
have doubled, numbering now thirty-four; and Great 
Britain, it is interesting to note, holds a high ‘position, 
due in part to the number of high-speed channel steamers 
in the Irish Sea, North Sea, and English Channel. The 
French, an, and Dutch high-speed steamers are 
principally Channel boats, but the five German vessels 
and the four of the United States are ocean liners. The 
highest pe attained ten years ago was 25 knots, 
recorded for a British-built Brazilian torpedo-boat, the 
fastest British Navy torpedo-boat being 224 knots; now 
the record is held by the steam a destroyer 
Viper, of His Majesty’s Navy, which at a 
maximum of 37.113 knots, and a mean for one hour of 
36.581 knots. The highest ocean speed ten years ago was 
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cluding the two fastest Atlantic merchant vessels—the 
Deutschland and Kaiser Wilhelm der Grosse ; the fastest 
armoured cruiser—H.M.S. King Alfred; the largest 
oo built—the Celtic ; a typical Channel steamer 
wit 


sentative moderate-sized merchantman. There are several 
points of interest in the comparisons, but attention need 
only be called to one or two. It will be seen that the 
Deutechland is fitted with Howden’s system of draught, 
the Kaiser Wilhelm der Grosse has an open stokehold 
with natural draught, and the King Alfred is fitted with 
the Belleville boilers: and here we have a compari- 
son between merchant and naval practice. The naval 
engineer has not only less but less weight, given him, 
the power per ton of inery being almost double that 
ic the correspondingly fast liners, while the superficial 
area occupied by the engine and boiler space per 
power is about 2 Per cent. less, The ratio of heating to 
grate area is 39 in Howden’s system, 32 in the open stoke- 





@ cruiser of corresponding size ; and finally, a repre- | hold. 


unib of | 


is about double. The comparison of the Channel steamer 
Duke of Cornwall, and His Majesty’s second-class cruiser 
Juno or Doris, is the more interesting, as both vessels 
have cylindrical boilers, and work with a closed stoke- 

. Here the naval ship, although working with a 
Piston speed, Sith lighter engi nod ttm testi 
piston speed, wi an ler scan 8, 
and therefore gets 10.88 indicated horse-power per ton of 


machinery, as compared with 9 indicated horse-power in 
the case of the Channel steamer. 
It may be interesting here to compare the weights of 


machinery with those of ten and twenty years In 
1881 the average for merchant ships was Be ta the 4.66 
indicated horse-power per ton, while in 1891 the a 
for cargo boats was 4.8, and is now about thesame, For 
the fastest liner the weightten years ago was also about the 
same as it is now—6.7 indicated horse-power ton, but 
| generally there is now more boiler power additional 
' weight in the machinery. In Channel steamer work there 
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TABLE X;:—Suowine tHe Numser or Fast SHIPS OWNED BY THE PRiNcIPAL MaRITIME NATIONS 
4 IN 1890 AND 1901. 


(Prepared from Lloyd’s Registry Returns.) 























| | | | 
| | | Houuanp, Ausiia- 
HusesRr, ITALY, 
ALL | Great at UNITED JAPAN. UMANIA 
| Coustais. |’ Brirais. | GERMANY.  FRARCE. STATES. aqee, | Booms. Ourit, Sra, — 
VESSELS. | | SWEDEN, AND 

| DENMARK. 

| | F Vee ee 1 cota : 1a Ce Ais A Oe 
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TABLE XL.—Sream Consumption TRIALS OF CRANKSHAFT AND Drirecr-AcTine Pumps. 





WORKING NON-CONDENSING. 


WORKING NON-CONDENSING. 





Tyre or Pump.. 


CRANKSHAFT PuMPs. 


— 
Drrect-Acting Pumps. | Dirngct-AcTING Pumps. 








| Com- 





Simple or Compoun | ot Se fa ..| Simple. | pound. 
Trial number .. ws pen “7 ee e. A | B 
Daration of trial ; “a -. min. on ee 
Steam pressure at pump Ib, per eq. in 127 fee 
Revolutions ss se e .. total 383 | 619 
Revolutions .. as - a permin. 12.76 | 20.63 
Displacement of bucket .. < totallb. 21,050 | 384,045 
» »” ” 2° és per rev. 55 | 55 
Water pressure on gaug2 ... Ib. persq.in., 180 | 50 
Mean water pressure on bucket _,, “a 179.75 | 651.88 
Steam used, condensedand weighed .. Ib. 364 | 123 
Steam used... a ~- per revolution 0.95 | 0.1988 
Water per pound of steam .. Ib. 579 | 27 


Foot-pounds work on steam cylinder ¢ pound 

of steam 4 honeys 29,200 41,490 
33,200 
| 


Foot-Pounds work on pump per pound of steam 24,040 


Steam per indicated horse-power. . 67.8 47.8 
- working o* “ BS pa 82.5 59.7 
Mechanical efficiency oe ee os ne 0.824 | 0.802 








| 
| 
| 
| 








Com- jg; . Twin A 

| pound. | Simple. Simple. | (; snpound. Simple. 

| . See, ae a ee Se aS 

| c | D E F G | H 
30 | 120 30 380 30 30 
99 | 108 147 140 1066 | | 8 
282 1499 733 308 858 4 =6| ~=(189 
9.4 | 1245 | 24.43 10.26 11.98 | 63 
15,510 | 43,471 | 163,348| 72,600 42,200 22,800 
55 | 8 209.2 235 us | 1s 
85 =| «(156 75 180 190 180 to 195 
$4.62 | 160.45 | 73.3 187.8 182.2 | 186.2 

| 54 498 532 535 488 284 

| 0.1915 | 0.8307 | 0.7265 1.738 1.363 | 1.502 
287.5 87.7 288 135.75 86.5 | 76.4 
27,250 | 37,250 | 51,830 63,710 | 40,000 | 36,610 
rf 82,500 | 48,720 58,970 36,300 | 33,650 
72.7 53.2 88.2 312° | aes | 
86.2 61 40.6 336 | 546 | 6589 
0.844 0.873 | 0.941 0.926 | 0.908 0.919 











Trial A was made with a simple crankshaft feed-pump (Weir make), having two steam cylinders 8} in. in diameter, two 


pumps 64 in. in diameter by 12 in. stroke. 


Trials and © were made with a compound crankshaft feed-pump (Weir make), having two steam cylinders 5 in. and 8} in. 


in diameter, two pumps 6} in. in diameter by 12 in. stroke. 


Trial D was made with a Weir direct-acting pump (feeding a boiler), having steam cylinder 8 in. in diameter, pump 6 in. in 


diameter by 15in. stroke. 


Trial E wasmade with a Weir ballast pump, having steam cylinder 10 in. in diameter, pump 12} in. in diameter by 24 in. 


stroke. 


Trial F was made with a twin compound Weir pump, having steam cylinders 14 in. and 26 in. in diameter, pumps 9} in. in 


diameter by 24 in. stroke. 


Trials G and H were made with the high-pressure half of the twin pump, having steam cylinder 14 in. in diameter, pump 


9} in. by 24 in. stroke. 


has been an increase in the power per ton of machinery. 

In naval practice there has been a marked diminution in 

weight, the rate in 1881 being 6} indicated horse-power 

per ton of machinery, in 1891 10 indicated horse-power 

od ton, and now 12 indicated horse-power, all for natural 
raught. 

As a complement to this Table there is given on 
Table IX. (page 272 ante) a comparison of the s 
occupied by machinery in the latest built naval shi 
with cylindrical boilers, and with modern water-tu 
boilers, and in various types of merchantmen, including 
the high-speed Atlantic liners Kaiser Wilhelm der Grosse, 
Deutschland, and Campania, the immense cargo carrier 
Celtic, the Channel steamer Duke of Cornwall, and 
the general trader Indrani. From this it will be seen. 
that the Atlantic liners with cylindrical boilers require 
fractionally more stokehold floor space per unit of power 
than the Belleville boiler ships, the average being about 
0,28 square foot, as compared with 0.25, while the cylin- 
lindrical boiler warship required 0.35, as indicated by 
the figures for the Majestic and the Crescent. In the 
case of the Pelorus, which is fitted with a small tube ex- 
poems water-tube boiler, the space occupied is greatest, 

ing 0.384. Turning to engine-room space, there is 
considerable variation, and it is to be noted that in the 
two latest classes of cruiser there has been a material re- 
duction (0.11 square feet), although the Campania, with 
her five cylinders and three c (Fig. 10, page 272 
ante), comes out at a very low rate. But it should be re- 
membered that whereas in the merchant ship there is no 
limit to the height of the engine, in ips the neces- 
sity for protection makes tandem cylinders impossible. 
The space occupied per unit of power in Atlantic liners 
is certainly satisfactory. Here there must be a great 
pressure - upon the designer to economise space, 
because of the great value of the area of the various 
decks; the average revenue per square foot of deck, ex- 
cluding only engines and boiler spaces and uptakes, in 
one of the latest liners on the various decks is as follows: 


Passenger Revenue possible on each Trip per Square Foot 
of Deck in Modern Atlantic Liner. 





Summer. Winter. 
Per Sq. Ft. Per Sq. Ft. 

ee & 8. d, 

Promenade 7 6 411 
Upper 5 10 4 2 
Main Aes oe at “ a 3-3 
Lower .. = oe *e 4 38 2 ¢ 


When it is noted that this particular ship makes from 
twelve to fifteen round voyages in the year, it will be recog- 
nised that every square foot which the engine designer 
saves on the four decks indicated insures a possible yearly 
addition to the passenger earnings of 20/., without any 
appreciable increase to expenses. P 

The Steam Turbine.—Any review of marine engineer- 
ing progress would be incomplete without a reference to 
the possibilities of propulsion by steam turbines ; but at 
the end of a paper already too long, only a casual refer- 
ence to the subject is possible. In electric-light work 
the steam turbine has become a most efficient motor, and 
exhaustive trials have demonstrated its economy in steam 
consumption, the actual rate of a 1000-kilowatt set 
having been 9.19 kilogrammes per kilowatt-hour, which 
may be accepted as equalling about 124 1b. per horse-power 
hour. In the case of a long-distance sea voyage at a 
uniform speed—and this is the condition prevailing in 99 
per cent. of merchant steamers—there can be no doubt of 
the economy of the turbine. In such case it can be designed 
for the maximum load, which would be the average work- 
ing load. For naval work, where thes is variable, the 
same advantages may not accrue, because the steam 
losses are practically constant irrespective of the power 
being developed. here weight is a primary factor, 
even this need not militate against its adoption, and thus 
it would seem as if the future would see a great develop- 
ment in this direction. Fig. 42 on page 303 illustrates the 
design for a Parsons turbine-driven steamer of 7000 horse- 
power with three shafts, two of which are driven by low- 
—— turbines, while the centre shaft motor is of the 

igh-pressure type. The turbines for driving the ship 
astern are incorporated with the low-pressure system, being 
fitted’ in the exhaust casings with a valve to pass the 
steam direct from the boiler to the astern turbines, in which 
case the low-pressure ahead turbines on the same shaft 
rotate ina vacuum. Abt the same time, the steam is cut 
off from the high-pressure turbine, which also runs idle in 
aS —— x. t will a wg ae. driving 
e steam passes throug e high-pressure 
turbine, thence through self-closing valves to the two 
low- turbines, and finally to the condenser; but 
should the order be given to reverse the engineer, 
the main admission valve is closed, and the steam is 
then ‘passed through other valves to the two astern 
turbines, which, being of area, develop considerable 
power and speed sternwai The self-closing valves 
— the steam passing to the high-pressure motor. 
he change is easily made, as all the valves are actuated 


from the same platform, and the arrangement is such that 
either of the side propellers may be driven ahead or 
astern separately. As to the relative space occupied, the 
sections Pigs. 43 and 44, page 303) show the difference 
at a glance, and the weight and space occupied for tur- 
bine machinery and reciprocating engines of 7000 indi- 
cated horse-power are as follow: . 
Reciprocating Turbine 
Engines. Machinery. 
Weight in engine-rooms and , 
wana evi room. Pity att oie on 
r a. oe . le 
Cubic vagediy required by BS * 
engines .. “ : -- 14,430 cu. ft. 10,00 cu. ft, 

The success of the Parsons turbine has brought several 
others into the field, and although experiments have 
been made at Barrow-in-Furness with several of these, 
they are not sufficiently advanced or conclusive to enable 
results to be given here. The season’s work of the 
turbine-driven steamer King Edward, built on the Clyde 
will also yield most important data. 


Summary or REsvtts. 

In conclusion, the author desires to gratefully acknow- 
ledge the services of many friends who have contri- 
buted data for this paper, and to briefly summarise the 
results attained during the ten years. Steam pressures 
have been increased in the merchant marine from 158 Ib. 
to 197 lb. per square inch, the maximum attained being 
267 lb. per square inch, and 300 Ib. in the naval service. 
The piston speed of mercantile machi has gone up 
from 529 ft. to 654 ft. per minute, the maximum in mer- 
chant practice being about 900 ft., and in naval practice 
960 ft. for large engines, and 1300 ft. in torpedo-boat 
destroyers. Boilers also yield a greater power for a 
given surface, and thus the average power per ton 
of machinery has gone up from an average of 6 to 
about 7 indicated horse-power per ton of machinery. 
The net results in respect of speed are that while ten 
pons ago the highest sustained ocean speed was 20.7 

nots, it is now 23.51 knots; the — speed for large 
warships was 22 knots, and is now 23 knots on a trial of 
double the duration of those of ten years ago; the maxi- 
mum speed attained by any craft was 25 knots, as com- 
pared with 36.581 knots now; while the number of ships 
of over 20 knots was eight in 1891, and is fifty-eight now. 
But probably the result of most importance, because 
affecting every type of ship from the tramp to the grey- 
hound, is the uction in the coal consumption. Ten 
years ago the rate for ocean voyages was 1.75 Ib. per 
horse-power per hour; to-day, in the most modern ships, 
it is about 1.5 lb. Ten years ago 1 ton of cargo was 
carried 100 miles for 10 1b. of fuel; whereas now, with 
the great increase in the size of ships and other mechani- 
cal improvements, the same work is done for about 4 lb. 
of coal—a result which means a very great saving when 
applied to the immense fleet of over-sea carriers through- 
out the world. 





South Arrican Gotp-Minina. — The production of 
gold in Rhodesia and the Transvaal i —— regain- 
ny ay 7 importance. The output of the two regions 
in , June, and July com as follows with the 
corresponding months of 1900 and 1899 : 


























1901. 1900. | 1899. 

] oe ae 

Month. a 3 d 4 a | 3 

3 5 4 S 3 BS 

3 a 3 g p 4 8 

| £ P| = a £ 

fond HH & BR = B 

oz. | oz oz. | | oz. | oz. 
May.. --| 14,486 | 7,478 | 6554 | 4939 | 414,933 
June --| 14,863 | 19,979 | 6185 | 6104 | 445,763 
July «| 15,661 | 25,959 | 5738 | | 6031 | 456,474 

4 ' | 
The combined output was accordingly : 
Month. 1901. | 1900. | 1899. 
oz. Oz. | oz. 

May .. és on ws 21,964 6554 | 449,872 

June .. ‘ Pa --| 84,842 6185 451,867 

ORG ee i 5738 =| 462,506 


| 


The gold output of the Transvaal attained its maximum 
in August, 1899. In wy Worried the dark shadow of the 
impen - war - over Johannes and its ne 
ings, and 16 is only now beginning to clear away ; oug 
during October, November, and December, 1899, and 
January, February, and March, 1900, the Boer leaders made 
an attempt to work gold in a fitful tory fashion. The 
whole quantity of gold mined in the Transvaal, regularly 
and irregularly, in 1899 was 4,069,166 oz. ; and, in 1900, 
251,677 oz. Since the resumption of operations in May, 
this year, the output has been 53,216 oz., and it appears 
likely to be carried to 200,000 oz. or 250,000 oz, when 
1901 has fully run its course. It will be observed that the 
combined Rhodesian and Transvaal output in July was 
41,520 oz., or at the rate of 498,240 oz. per annum. South 
African gold is cmap od being now once more 
duced to the value of from 1,800,000. to 2,000,000. 
—-- In other wom South Africa has once —_ 
taken 1 ace among the great -producing region 
of the wo Rt The recovery which ese: would 
no doubt, have been more rapid and decided than it 
actually has been had there been a more abundant avail- 
able supply of native labour, and also, of course, had 
peace been completely restored in the South African 








colonies. 
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DIE FORGING.—No. VII. 
By JoserH Horner. 

In several previous examples of punched holes 
the punch has been shown controlled by a plate 
dowelled on the bottom die, which is a method 
suitable for steam-hammer work done in moderate 
quantities in the general shop. In others the 
punch is attached to the tup of the hammer or the 
ram of the press—a method adapted to the heaviest 
work done in large quantity, and to much of 


Fig. 168. 


In such cases these have a considerable amount 
of taper, about equal to that shown in Fig. 163. 
The fin in the middle is unavoidable; but, 
as a fin is also formed all round a stamped 
forging, that in the hole can be knocked out with a 
drift, or in a stripping die. It is nec to im- 








ae taper to the punches, and this remains in the 
‘hole, which is not the case when the common 
| punch is driven right through, driving the burr out 
| before it. But this is often of little or no import- 
| ance when the holes have to be drilled out or 


Fig. 174. 


| readily punched in this manner. Slot holes for 
cotters are commonly formed thus in webs (Fig. 
167), or in circular rods. Figs. 168 and 169 illustrate 
a case in which the holes are punched a portion of 
the distance only into a coupling rod, and the sub- 
sequent drilling of the central hole produces the 
cutting through of the cotter way. The lever (Figs. 
170 and 171) is another illustration of a kindred 
character, the forked end in this example being 
| punched out in the dies, shown ‘slightly separated 
|in Fig. 172. In forging such a shape a large 
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medium dimensions also. But when small holes— | otherwise machined ; while in some cases it is an 
say, of about 1} in. and under—have to be made in’ advantage. In the-hammer dies, for instance (Figs. 
large numbers of forgings, these are generally (164 and 165), it is the exact formation required 
formed by punches that are an integral part of the for holding the hammer on its haft by the com- 
dies, being quite solid with them. Generally, | bined action of the double taper (Fig. 166), and of 
when a forging is symmetrical, as the lever boss in | the wedge that is driven into the end of the haft. 
Fig. 163, t he punch is in two parts, each half in its This hammer is stamped from plain round bar at 
own half die, A and B, so that the resulting hole | one heat in the dies, and the hole also formed. The 
is formed from each side, the punches meeting, or hammer is driven through a stripping plate to re- 
nearly meeting, in the centre of the boss. In this | move the fin which is formed in the operation. 
case there can be no burr to be driven out, as in| When a hole must be parallel, as for a cotter way, 
previous examples. On the contrary, there will be | it is finished with a drift driven through under the 
a slight fin left in the middle where the punches | hammer or on the anvil, while the work is laid 
nearly meet, and all the rest of the metal will be upon a suitable bolster. °.-: ‘ 

pushed aside and compressed around the punches.| ~ Holes of other shapes than circular can be 





























rT — 


quantity of fin is unavoidable, as in other cases to 
follow. 

' The formation of eyes that are subject to much 
strain has been illustrated by welding methods. 
These methods would be too expensive and slow 
for looped ends that are required in large’ quanti- 
ties; and that suffer little strain. For such as these 
the device of punching with pins solid in their dies 
is very suitable, whether the holes are’ straight 
through or have convex edges. Such ends’ can be 
forged from an almost shapeless lump without very 
close regard to size, provided means are taken to 
get rid of the large quantity of fin that forms. ' But 
when considerable numbers of similar pieces ‘are: 
wanted, it is desirable to ascertain by trial the 
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nearest approximate cubical section of the lump 
required, and obtain that either at once or by 
roughing it out in first-operation dies. Of the 
different shapes possible, one should be selected 
that will permit of most work being done upon the 
metal, in moulding and squeezing it, which is so 
valuable in improving iron at a welding heat. For 
this reason rectangular sections are often taken to 
produce curved or circular shapes ; and round bar 
is used to work up into rectangular details. In 
each case the change from the original form is ac- 
companied by a movement of the fibres over each 
other, open grain is closed, and dirt squeezed out. 

If there is very much disproportion between the 
section of the eye and that in its stem or shank, 
the question of drawing down versus welding has 
to be settled as in other cases of a similar kind. 
But when slight or moderate variations only occur, 
and in bars of no excessive length, drawing down 
should be adopted. 

A good practice in forging eyes with holes from 
the solid lump is to bring the lump to a globular 
form in the first place, and then flatten and punch 
it in a second operation. The approximate amount 





done in batches for first and second operations, 
changing the dies ; and there are also many cases 
in which first and second operations are performed 
in one pair of dies. When a collar or shoulder is 
formed near an eye, this is sometimes roughed and 
finished in the first operation, and in the second 
it is left outside the die, the eye alone being then 
finished, and the stem separately, each in its 
separate recess. 

The lever, seen unfinished in Fig. 178, affords 
an example of a piece of work that can be forged at 
one heat, including the hole in the larger boss. It 
is formed from a piece of round or square bar 
having a cross-section equal to that of the metal 
in the boss, that is, not including the area of the 
hole. The shape of the dies is shown in Figs. 179 
and 180, and the forging as it leaves them will have 
the appearance of Fig. 178, at which stage it will 
be driven through the stripping die. 

In this example it is better to punch the hole in 
the large boss, even though it does not save any 
time worth mentioning in the machine shop ; better, 
because the disproportion of the metal between the 
two bosses, and between the big boss and the web, is 
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of metal to put in the ball must be first ascertained 
by trial. e diameter, of course, will be less than 
that of the eye, in order that the reduction to thick- 
ness and the squeezing of the metal outwards by 
the central punches shall bring the ring to the 
correct diameter and cross-section. The eye shown 
in Fig. 173 is formed in this manner in the dies shown 
in Figs. 174 to 177; Figs. 174 and 175 show the 
bottom roughing die in plan and cross-section 
through the globular recess, and Figs. 176 and 177 
the bottom finishing die in plan and cross-section 
through the eye formation. The original bar is 
nearly as large as the ball, and this and the collar 
are roughed out in A, and the stem is roughed in 
B. The eye and collar of the forging are finished in 
© (Figs. 176 and 177), and the stem in D. To form 
a shank on an i it is not necessary to make the 
dies wide enough to include both eye and shank. 
This is practicable on and heavy hammers, 
but is not desirable on light ones ; and even for use 
on the heavier hammers it is generally desirable to 
lessen the length and weight of dies, when it can 
be done without detriment to the work. Hence in 
these figures the eye and the stem are formed in 
separate recesses in the same narrow die, an 
arrangement which is quite favourable to rapid 
manipulation of the forgings while at one heat. 
When separate dies are used, the work can be 
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lessened by the formation of the hole. It is not 
worth forming the hole in the small boss—it is in fact 
better not, but a centre for the driller is often 
stamped in the centre of the boss, as shown, so 
saving time in lining off the forging. This is 
stamped by a centre formed in the die seen in 
Fig. 179. 

Another example of punching holes done simply 
with the object of lessening the amount of dif- 
ference in mass between two parts of a forging is 
afforded by the lever in Figs. 181 and 182. It is 
made without any preliminary drawing down. 
Though holes are wanted in the finished work, they 
would not generally be punched first. But the 
disproportion between the bosses and the web is 
so considerable that it is preferable when stamping 
at one heat with no previous preparation to 
lessen the metal in the bosses, which is the 
object of punching the holes, and permit the 
work to be done at a single heat. Figs. 183 and 
184 afford another example of a piece of work forged 
at one heat without preliminary drawing down. 
Many other examples might be given, illustrative 
of the fact that when work is done at a full welding 
heat, with plenty of power behind it, the necessity 
of welding on bosses and other lumps may often 
be avoided entirely, and which are greatly 
disproportioned be formed from plain bar. 





The work of die-forging, as remarked in a pre- 
vious article, may be made to exercise an important 
influence on the consolidation of metal. This depends 
on the extent of the work done upon it while at 
and near a welding heat. So that two conditions 
are absolutely essential—a hammer of ample power, 
and a high temperature ; and deficiency in either of 
these makes a vast difference as to whether a con- 
siderable amount of preliminary work must be done 
on a forging, or very little, or none at all. Thus, 
in the last article, examples were given of flanges 
formed by stamping out of plain bar, and of form- 
ing a boss and hole subsequently in another set or 
dies at a second heat. That is a method which has 
been adopted in flanges for the steam-pipe connec- 
tions of cranes, of which moderate numbers only 
are required. But such flanges can be stamped 
with the bosses and holes at one heat in stout steel 
dies if the number is sufficient to pay for the 
expense of cutting the dies, and if a hammer of 
ample power is available. After a few trials a bar 


of suitable cross-section is selected, and lengths 
cut off, which preliminary trials have shown to be 
the proper lengths required; the ends are first 


Ss 197. 


Fig. 199.. 
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roughly tapered. A full welding heatis then taker 
over these. A piece being laid upon the bottom 
die, a porter bar is welded to it at one end to 
permit of ready handling, and adjustment of the 
piece during the first stages of the stamping, and 
to lift it out by. At the welding heat the piece is 
bound to assume the shape of the dies, filling up 
the deep boss, partly by direct pressure, partly by 
the coercion which the central punch exercises 
(Fig. 185). Before the white heat has quite faded 
into a full red the flange is shaped (Fig. 186), and is 
then passed through the stripping dies. Another 
example of a similar kind is the ring (Figs. 187 and 
188). This can be formed from a rectangular piece 
of flat bar, without any preliminary trimming off 
of edges. It is aiso handled with a porter bar 
at a welding heat, driven down into the bottom 
die, and the hole punched all at one heat. — 

The question of the use of iron or steel is often 
settled partly by the nature of the strain put upon 
a forging. Thus, while a crane hook or its swivel, 
upon which so much depends, should be always 
made of good fagoted iron, bent round to keep the 
fibre continuous, there are some forgings, of which 
Fig. 189 is a common illustration—handles for 
striking gear—that are subject to no strain, and in 
which it is a matter of perfect indifference if made 
in steel, or in iron with short fibre. Such handles 
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can be stamped from the solid in iron by the 
methods previously illustrated. 

Crane hooks are, I believe, almost always made 
in wrought iron in preference to steel, though steel 
is used for draw-bar hooks. But it is not con- 
sidered trustworthy enough for the lifting of heavy 
loads. Made in iron, hooks are always bent 
from rod of round section in order to preserve 
continuity of the fibre. There are two kinds of 
hooks: The larger type (Fig. 190), used either 
with a snatchblock or with a plain swivel, the 
shank of the hook passing through its cross-bar 
above, while it is secured either by riveting or 
with a collar. The other type (Fig. 196) is used 
for light cranes—being attached to rope, either of 
hemp or wire, that is passed through the eye. In 
each case the work of the dies is merely that of 
finishing to outline ; all the gr waged work being 
done upon the anvil with the aid of bending 
blocks. 

Considering first the large hook in Fig. 190, a 
bar is selected of the same size as the collar; and 
the shank end and the portion for the hook are 
rapidly drawn down therefrom in swages under the 
power hammer, at which stage it has the appear- 
ance of Fig. 191. The bar is not cut off, but is 
left several feet longer to serve as a porter until 
the hook is ready to go into the dies. e drawing 
down from the dimension of the collar can be 
expedited in plain dies ; but it is not necessary if 
a powerful hammer is available, in which case a 
very rough preliminary outlined shape is all that 
is wanted. In Fig. 191 the piece for the hook is 
seen both cambered and tapered down ; work which 
is done rapidly in the swages, and which lessens 
the amount of fin that would be formed without 
such drawing down. ‘This is desirable in the heavier 
hooks, but it may be neglected in small ones like 
Fig. 196. 

The bending of the hook is variously effected. 
It can be set round over the beak of the anvil with 
a sledge and hand hammers. This is soon done, 
the eye of the smith telling him when the curves 
approximate to their desired form ; or a templet of 
sheet metal can be laid on the hook for final correc- 
tion. Two appliances which are used to assist in 
bending hooks and other similar articles in round 
rod are shown in Figs. 192 to 194. One is a ring of 
concave section (Fig. 192) that fits loosely over the 
anvil beak by a round hole, and which is useful for 
turning round the flatter portions of the curves. 
The other (Figs. 193 and 194) is a block that fits 
into the hole in the anvil, and the upper face of 
which is concave in section, and curved lengthwise 
to suit the bend of the back of the hook. The hook 
is finished in a pair of top and bottom dies, the re- 
cesses of which in plan would be like Fig. 190 ; and 
is then passed through a stripping die of the same 
shape, but pierced right through to remove the fin. 

For the small hook, the dies for which are shown 
in Figs. 195 and 196, the round bar is not neces- 
sarily tapered downwards, but is left parallel, the 
tapered form being imparted in the dies, with the 
throwing out of a rather excessive amount of fin. 
The question of the fibre in the eye has to be con- 
sidered. The eye is sometimes formed by turning 
round and welding, sometimes not. Welding takes 
longer, and is safe, and should be adopted when 
the iron is not of thoroughly reliable quality. But 
using the latter, the boss is safely stamped in the 
solid ; which, when the hole is formed at the same 
time, has the effect of closing up the metal, which 
is atthe welding heat when the first two or three 
blows are taken. 

When the eye is formed by bending and welding, 
a mandrel or stud (Figs. 197 and 198) is used for 
turning round and welding on, and for imparting a 
finish to the hole, which is bell-mouthed on both 
sides, to prevent chafing of the rope. When not 
welded, there is sufficient metal in the original rod 
Sg the boss, if the hole is formed at the same 

ime. 

The round rod is roughly bent to shape round a 
block shown in Figs. 199 and 200. The rod is 
heated and a slight indentation formed by a 
fullering tool at a spot a, measured by a gauge— 
in this case a stop-block measuring appliance. The 
nick is laid against the pin b that stands up in the 
block (Figs. 199 and 200) and forms the fulcrum 
against which the bar is retained while it is set 
round the block with the hammer; a few slight 
Corrections being added on the anvil. Another 


heat is then taken—this time a full welding heat, 
195) the forging slipped on ‘the bottom die (Fig. 


and the top one is brought down, a few blows 


finishing the hook neatly. Sufficient force is exer- 
cised to form the tapering end, and to punch the 
hole, two pins sticking up in the dies (Fig. 196) to 
form this. A large amount of fin is left around 
the edges, and this is removed at the same heat in 
a stripping die. While still hot, the smith trims 
the — edges with a file. 

The swivel (Fig. 201) into which the large hook 
in Fig. 190 fits is not stamped in the solid, since it 
also is a very vital part of a crane; but it is, I 
think, invariably formed by bending and welding, 
finish only being imparted in dies. This is made 
from stock having an original cross-section equal 
to that of the boss. A looped fullering tool 
(Figs. 202 and 203) is used to set down the 
metal to. right and left of the portion that is 
to form the boss. The tool is made of steel of 
circular section that moulds, but does not sever 
the fibre—an important point which has been 
mentioned in another connection. The metal to 
right and left of the boss is then swaged down by 
any one of the methods previously illustrated, 
leaving the forging at this stage like Fig. 204. At 
this period it is usual to punch a hole in the centre 
of the boss ; but itis not essential, since the forging 
can be completed and the hole drilled through the 
solid afterwards. The punched hole is valuable 
when the swivel has not to be finished in dies, but 
on the anvil, in which case a mandrel is inserted in 
the hole to afford a convenient means of handling the 
work while the boss and its ends are being finished. 
The finishing comprises bending the round ends to 


and turning round and welding the ends to form 
the loop that takes the shutting link of the chain. 
The ends are turned over the anvil or round a jig 
like Figs. 205 and 206. They are welded with a 
scarfed joint, to keep the cross-section up to size. 
This is done over the anvil beak at a separate heat, 
or against Figs. 205 and 206. A third heat is required 
to finish to smooth outlines in dies, the shapes of 
which are evident, being in plan like the swivel in 
Fig. 201. ~ : 

These swivels are also made by taking a round 
bar of iron of about the same diameter as the boss, 
and dividing the fibre longitudinally, as in starting 
to make a forked end (see Article V.). The 
divided ends are swaged down, and afterwards 
bent and welded. An advantage of this method is 
that the bending of the arms to a sharp angle 
with the boss is avoided. 

The question of the suppression or the removal of 
fin from forgings is one of much importance. The 
two words used have different meanings. By sup- 
pression is meant the prevention of the formation 
of fin to any great amount, but removal signifies 
the getting rid of fin which has been allowed to 
form in large or moderate quantities. These dis- 
tinctions correspond in the main with different 
methods of forging, and require explanation. As 
this article is rather far advanced, we will state the 
question in a general way, leaving illustrations for 
later articles. 

The removal of fin is the function of the strip- 
ping die, one of which was illustrated in our first 
article. When forgings are stamped without any 
preliminary roughing down, as in most of the 
examples adduced in this article, or with insufficient 
previous shaping, a large quantity of fin is bound 
to form around the parts where reduction has been 
greatest, the amount of which will in some cases be 
very considerable. This is so thick that it must 
often be cut off in the stripping die before the forg- 
ing can be finished, which may be done in the same 
dies, or in a second pair. From this point of view 
there is no objection to the formation of fin ; it is 
simply a necessary concomitant of the methods 
adopted, and is discounted by the greater economy 
of time over that which would be required by a 
more roundabout method, such as bending or shap- 
ing a bar to approximate dimensions by the meth 
and devices that were illustrated in the earlier 
articles of this series. 

Another device consists in removing a portion 
of the faces of the dies to give clearance for the fin 
to overflow and pass into, leaving the faces in actual 
contact, narrow. The fin is then spread out thinly 
adjacent to the forging, but may be thicker away 
therefrom, so that the forging can be finished in 
such dies, and sometimes the stripping-plate will 
not be necessary. 

Suppression of fin in large classes of light work 
is effected by rounding the edges of the dies, and 





constantly changing the position of the work in the 
dies, when its form is such as to admit of it. 





an angle with the boss, smoothing the outlines, | h, 


Forms like those of the handles shown in Figs. 
207 to 209 are cases in point. If these were 
stamped out of plain round rod without any pre- 
liminary roughing down, a large amount of fin 
would be formed adjacent to the smaller diameters, 
and this would have to be cut off, leaving an ugly 
joint mark all round. But by forming the dies 
with oo edges, and rotating the handles 
between each blow, or each two or three blows, the 
slight fin formed at each blow is suppressed— 
worked into the body of the handle—and not only 
so, but the forging, when finished, is perfectly 
round and polished, without a trace of a seam any- 
where. Fig. 210 is another example in which the 
collar and stems can be finished without leaving 
any fia on the forging. 
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Communications Présentées devant le Congrés Interna- 
tional des Methodes d’essai des Matériaux de Construc- 
tion. 3 Vols. Paris: Vve. Ch. Dunod. 

THE Committee of the Congress for reportin 
on the various ‘* methods of testing subeviole us 
for construction purposes” have just issued three 
large volumes of 1 es, in which the secre- 
tary, Mr. Baclé, has collected all the reports 
put forward. The Congress in ae as will be 
remembered, sat in Paris from July 9 to 16 of last 
year, during the Exhibition. 

The reports are divided under the following 

eadings : ‘‘The Molecular Constitution of Bodies 

and the Laws of Deformation under Efforts ; ” 

‘* History of the Various Methods of Testing ;” 

‘* Testing Laboratories and Apparatus ;” ‘‘ Testing 

of Materials other than Metals ;” ‘‘ Various Tests 

of Metals and of Mechanical Parts of Engines.” 

The subject of tests and testing methods is a 
very important one. On the basis of results given 
by tests, builders and manufacturers are able to 
estimate the strength or resistance of the material 
used in every construction, to determine a proper 
margin of safety in every case ; and this is secured, 
although practically each works have their own 
special methods of carrying out tests. Were the 
methods of testing to be made uniform throughout, 
the results given would be comparable in every 
detail, and this would prove more satisfactory both 
to manufacturers and consumers ; this question of 
uniformity in tests still remains, however, a de- 
sideratum for future solution. 

The reports of the Committee are, nevertheless, 
of very great value, both owing to their complete- 
ness in a historical point of view, and to their 
comprehensiveness. ey have also brought to 
light various methods of testing metals, which will 
no doubt soon be followed, together with the 
current methods generally applied, and which have, 
in a sense, become classical ; they may even super- 
sede the latter entirely. 

Before entering more fully into the work under- 
taken by the Congress Committee, it should be 
mentioned that a ‘‘Commission on Methods of 
Tests,” under the on of Mr. A. Picard, 
was appointed in 1891 by the Ministry of Public 
Works; their investigations lasted until April, 
1900. The report of this Commission bears on the 
classical methods of tests, and contains various 
rules and recommendations for making tests 
uniform. The rules advocated by the Commission 
are now followed by the technical departments of 
the French Ministries, and by those of various 
railway companies and private works; and as 
they are receiving the sanction of actual prac- 
tice, they will no doubt be taken into con- 
sideration also, when the question of international 
uniformity is brought forward for discussion and 
settlement. Although the question of uniformity 
in tests formed the main object for which the 
French Commission had been appointed, the 
latter did not confine themselves merely to this 

rogramme, namely, to the mere work of classi- 
ying the various methods followed; they re- 
ported also on the relative value of these various 
methods compared with others, One consequence 
of this, as often happens, was to reduce the 
faith which had hitherto been placed in several 
tests — tensile tests for instance—the import- 
ance of which had hardly ever been questioned, 
and to throw a new i ol on the advantages of 
other tests which had m neglected, probably 
owing to their greater simplicity, and which, if 








followed, may be fruitful in reliable data. 
The International Congress took up the work of 
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the French Commission, and have placed before 
the public at large, the important researches made 
by the latter Commission ; they have singled out 
the new methods of tests more completely than the 
latter were able to do, showing in the same time 
the reliability of the data to be obtained from these 
new methods. 

These had already been given in the report 
written in the name of the French Commission by 
Messrs. Baclé and Debray, but are set forth more 
completely in the Congress Committee’s report, in 
which Mr. Frémont, writing on the ‘‘ Evolution of 
Testing Systems,” describes the methods he now 
follows. The first part of Mr. Frémont’s paper is 
full of interest, forming as it does avery complete his- 
torical review of the testing experiments of previous 
centuries. But apart from this historical review, 
the learned expert develops new ideas as to the 
manner of ascertaining the quality of metals. For 
instance, tests made with notched test-pieces as 
described by Mr. Frémont make it possible to 
ascertain defects which would remain unperceived 
in the ordinary course of testing. These special 
tests, however, were first advocated by Mr. A. Le 
Chatelier, and the idea was taken up later on, but 
in a more or less modified form, both by Mr. Barba 
and Mr. Charpy. 

It is well known that tensile tests do not always 
give results the reliability of which is in propor- 
tion with the outlay and the time they take 
up. A boiler plate, or an engine shaft, may have 
shown a satisfactory tensile strain, and may also 
have given good results under the bending test 
carried out in the usual way; but, nevertheless, 
it may ultimately show signs of brittleness, a 
defect fraught with danger, and which it were well 
to trace accurately at the very outset. The new 
methods proposed, as would appear, will help in 
this ; they will also aid in ciphering the resistance 
under repeated blows of any test-piece, and in 
calculating the energy absorbed in the breaking. 
This is done by measuring the work that remains 
available on the falling weight after it has caused 
the breaking of the test-piece, and to compare it 
with the total work available through the height of 
the fall, the difference being the power absorbed 
by the breaking of the test-piece. As these tests 
can be carried out on very small samples, the 
number of the latter can be increased largely for 
ascertaining the homogeneity of parts of ma- 
chinery. 

Mr. Brinell, chief engineer of the Fagersta 
Works, also contributes a paper, in which he 
describes his methods for ascertaining the re- 
sistance of metals by taking and inspecting an 
impression of the dent made on the surface of the 
metal by a steel ball which has been pressed 
against it under determined conditions. This test 
has the great advantage of showing the degree of 
hardness of the metal, by operating direct on the 
piece or machinery part itself, in its finished state, 
ready for use. The advantage in question greatly 
struck the members of the Congress, a large number 
of whom declared their intention to experiment by 
this method. It is to be hoped that in the course 
of the next meetings of the Congress, which are to 
be held at Budapest, communications will be made 
describing practical results obtained in this manner. 

It may be interesting to remark here that 
a similar method had been already followed in 
France, in several military and naval works espe- 
cially, and Colonel Martel read before the French 
Commission, in 1893, a peper in which he describes 
a method for measuring the resistance of metals 
to penetration by means of impressions obtained 
with a pyramidal-shaped punch. He gave also a 
description of the various types of punches used 
for this test at the Ruelle Naval Factory, and also 
at the Tarbes Naval Works, where the test had been 
started first by General de Reffye. The pyramidal- 
shaped punch of Colonel Martel gives the same 
results as the steel ball advocated by Mr. Brinell ; 
it may perhaps have less advantages than the 
latter in a theoretical point of view, but would 
seem better suited for current use. These tests 
give the hardness of metals, or their resistance to 
penetration, and supply interesting data when they 
are carried out on metals of the same category, for 
they allow their classification. They would not, 
however, generally suit for distinguishing one class 
of metal from another, for the impressions may be 
similar for different classes of metals in which 
breaking strain and elongation may be so combined 
together in various manners as not to affect resist- 
ance to penetration. 
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Apart from the data which are to be obtainel by 
series of tests, it should be noted also that the 
various operations themselves, carried out in the 
course of manufacture, supply precise information 
concerning the quality of the metal under treat- 
ment. Among these operations may be mentioned 
the work of punching boiler-plates, ship-plates, 
bridge-plates, bars, and all kinds of sections. This 
question forms the subject of a very comprehensive 
— by Mr. Bacle. 
ides these études, which would form the more 

practical part of the work of the Congress as re- 
metals, a number of theoretical communica- 
tions are given ; these are of special interest, and 
throw new light on many disputed points. 
Learned experts have taken up afresh the theory 
of deformation in metals under strain, and base 
their observations on the lines which appear when 
the limit of elasticity is reached or exceeded ; the 
late Major Duguet and Mr. Léger had already put 
this method forward some time ago. Mr. Ricour, the 
eminent director of the French Ponts and Chaussées 
School ; Mr. Mesnager, Captains Galy-Aché and 
Charbonnier, Major Hartmann, Professor Rejté, of 
Budapest, and other well-known experts, have made 
communications in the report of great value with 
regard to the internal constitution of metals. 

umerous interesting contributions were also 
made to the Congress concerning different kinds 
of material, such as various compositions of cement, 
slag, concrete, and so forth; results of investiga- 
tions as to the action of water on hydraulic con- 
crete, &c., are given; also a paper on the ‘‘ Testing 
of Armoured Concrete.” Mr. Tavernier has experi- 





mented upon metallic joints cast in masonry. 








Mr. Thil has contributed a most complete paper on 
the numerous tests carried out at the Ponts and 
Chaussées School with a large number of different 
kinds of wood used for construction purposes. 





RICHARDS’ UNIVERSAL VERTICAL AND 
HORIZONTAL MILLING MACHINES. 
WE illustrate on this and on the opposite page a 
new type of universal milling machine constructed by 
the Richards Machine Tool Company, of London. The 
machine can be arranged either for horizontal or vertical 
milling. Its special feature lies in the fact that the 
vertical traverse is obtained by moving the head in 
place of the table, as is the common arrangement. In 
this way one system of slides for the table is dispensed 
with, and a more.equal construction obtained. As 
arranged for vertical milling the tool is shown above. 
For heavy cuts the tool can be stiffened by means of 
the outer bracket, which is shown on the floor to the 
right of the machine. As arranged for horizontal 
milling the tool is illustrated on the opposite page. 





DuraB_e Steet Raits.—One of the railroad companies 
in the American anthracite region recently took up 2000 
tons of steel rails marked ‘‘Cammell and Co., Sheffield, 
1871.” Some of them were in an excellent condition, 
although they had been laid on an inclined plane over 
which there was a heavy traffic. 


THE WITWATERSRANDT.—The output of gold from the 
Witwatersrandt district in May was 7478 oz.; in June 
the production rose to 19,779 oz., and as the Bonanza 
mine is now about to be brought again into working, the 
yield for July and August is also likely to show an 
advance. Gold-mining was at a standstill in the Wit- 
waterarandt in June, 1900; in June, 1899, the output was 
445,793 oz. 
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THE INTERNATIONAL ENGINEERING 
CONGRESS AT GLASGOW. 

The largest international engineering congress 
yet held in the United Kingdom, and the most 
representative that has ever been gathered to- 
gether, has this week met in the city of Glasgow, 
having been organised as an appropriate adjunct 
to the very successful exhibition being held there. 
The Congress was promoted by the Institution 
of Shipbuilders and Engineers in Scotland, under 
the direction of Dr. Robert Caird, the past Presi- 
dent, and of Mr. William Foulis, the occupant 
of the presidential chair this year, while Pro- 
fessor J. D. Cormack is general secretary. But 
early in the project the interest of the several 
London institutions was enlisted, and each of 
the nine sections into which the Congress is 
divided is being managed by the various officials 
and secretaries of these institutions. 

The proceedings in connection with the Con- 
gress were appropriately inaugurated by a ban- 
quet given in the St. Andrew’s Hall by the 
executive committee to the foreign delegates 
and the London committee, on Monday evening, 
Dr. Robert Caird occupying the chair. It is at 
once an indication of the representative character 
of the Congress that the toast of foreign Govern- 
ments, proposed by the Earl of Glasgow, was 
responded to by M. Berriere Fontaine, of France ; 
M. J. Troost, for Belgium; Commander George 
Breen, for Italy; while the toast of the Engi- 
neering Societies, proposed by the Lord Provost 
of Glasgow, was replied to by Herr O. von 
Miller, Germany ; Herr J. H. Beucker Andreae, 
Holland ; Colonel Huber, Switzerland ; Professor 
H. Carhart, of the United States, and Mr. M. T. 
Eyde, of N orway. 

On Tuesday morning the foreign delegates were 
received by the President of the Congress, Mr. 
James Mansergh, in the Bute Hall of the Glasgow 
University, in which magnificent pile the meetings 
of the sections are being held. It may be said that 
the following countries were represented : Australia, 
Austria, Belgium, Canada, Ceylon, Chili, China, 
Denmark, Finland, France, Germany, Holland, 
Hungary, India, Italy, Japan, Norway, Portugal, 

umania, Russia, Spain, Sweden, Switzerland, 
and the United States. After the reception, the 
President delivered the appropriate Inaugural 
Address, 
and at 


_ which we print in full on page 333, 
its termination Monsieur Berriere Fon- 











taine returned thanks for the splendid reception 
accorded to the foreign delegates, and expressed 
the sentiment that the Congress might indirectly 
be the means of. promoting amity amongst the 
nations. The members thereafter proceeded to 
their respective sections, all of which met on Tues- 
day, and we report in this issue the proceedings 
at each, reserving for a future issue our report of 
the discussions at the meetings on Wednesday 
and Thursday. 





SECTION I.—RAILWAYS. 


Sir Benjamin Baker, K.C.M.G., LL.D., F.R.S., 
occupied the chair in this Section, and the first 
paper read was on 


Tue Uaanpa Rariway, 


by Sir Guilford Molesworth, K.C.I.E., M.I.C0.E. 
This paper we reproduce on page 334, 

The discussion was opened by Mr. A. E. Welby, 
who had lately returned from the Uganda Railway, 
where he had been for five years, and who said he 
felt called upon to make a few remarks. The most 
interesting part of the work to those actually con- 
nected with the undertaking was undoubtedly the 
survey. It was no easy matter to get a line 
through the country, as it was very rough 
and rose to such altitudes. The summit of 
the Mau escarpment rose to an altitude of 
8123 ft., so that it was obvious a great deal of 
difficulty had to be dealt with. In many places 
they were very much handicapped by the grades. 
The maximum grade was 1 in 50, and the curves 
for the permanent line 800 ft. radius. The tem- 
porary grades were allowed to be 1 in 30, and the 
radii 400 ft. Tem lines were avoided as 
much as possible, but they had to be put in in 
several places. With the exception of the line near 
Mozeras, there was not much temporary work for 
the first 400 miles, the heavy temporary work being 
at Macupa Bridge, as was pointed out by the 
author. The permanent bridge, which took over two 
years to complete, had 21 spans of 60 ft., and 
five spans of 12 ft. The temporary bridge 
was of wood, and required a great deal of looking 
after on account of the destroying ant. After 
crossing to the mainland the biggest temporary 
work was that to Mozeras. 

Mr. Richardson asked what was the gauge of the 
railway, and whether it was the same as that in 





Egypt; and Sir Guilford Molesworth, in reply, 
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ee said it was not the same as in t, it being a 
metre gauge (3 ft. in.). The irman then 


moved a hearty vote of thanks to the author, which 
was carried by acclamation. 


Execrrica, Motive Power on Ratways. 


The next paper was on ‘‘ The Economy of Elec- 
tricity as a Motive Power on Railways at Present 
Driven by Steam,” by Professor C. A. Carus- 
Wilson, M.A., A.M.I.C.E. This paper is repro- 
duced on page 334. 

Mr. T. Hurry Riches said he had come there 
anxious to hear the latest as to the proposition of 
working railways by electricity, and he felt bound to 
take exception to some of Professor Carus- Wilson’s- 
remarks, particularly in regard to the comparisons 
which he had drawn, The professor did not seem 
to have taken into consideration the cost of trans- 
shipment from the electrically arranged plant on 
the one side, to the main-line vehicles on the other. 
The cost was all cost to the company ; and there- 
fore it ought to be included in the total cost 
for the transference of goods from one point 
to another. Then, again, he could not agree 
with Professor Wilson’s point as to the ‘‘day-mile.” 
For instance, the Great Northern Railway was 
dealt with, and Professor Wilson gave that as an 
instance of a ‘‘day-mile,” and then compared with 
that the tramways and the branch lines. That, he 
(Mr. Riches) thought, was hardly fair, because a 
large percentage of the traffic on the Great Northern 
was traffic taken at a much higher speed than would 
probably be dealt with in branch -line traffic, 
whether by steam or electricity. Railway people 
were in the habit of taking the ‘‘train-mile” or the 
‘* ton-mile ” as a fair standard, and he objected to 
a question such as the ‘‘day-mile” being raised. 
He could not see any comparison between them. 
The seas and the distance travelled, as well as the 
loads hauled, must affect the result. Then, again, 
Professor Wilson rather based his calculations upon 
the cost of hauling in passenger traffic only, and he 
very justly said that the returns of the Board of Trade 
did not define whether the cost was for passengers 
or minerals. From a fair amount of experience he 
had found that the cost of the former was about 
50 per cent. less than the latter. Further, Pro- 
fessor Wilson suggested running four electric trains 
instead of one steam train. He quite agreed that 
that would be a convenience to the public; but 
it must be remembered that there would be four 
different gangs of men on the four electric trains, 
as against one gang on the steam train. All that 
tended to show the fallacy of dealing with such a 
question as the cost of the ‘‘day-mile.” The 
author also said that the electric car was always 
ready to start, but it must not be forgotten that 
that car must be furnished with electric power, which 
meant that the machinery at the generating station 
must start and be at work: Then why not the 
locomotive? It was as easy to get.a start with 
one as with the other. So much for his adverse 
statements as to the paper. On the other hand, 
he cordially agreed that the time was rapidly ap- 
proaching when at least the express traffic of the 
country would have to be dealt with by electric 
motors ; but he could not help thinking, in face of 
the enormous amount of money which was at pre- 
sent locked up in the railways of the country, that 
some method, at any rate during the transition 
period, must be adopted other than the overhead 
trolley or central -rail systems. To his mind it 
seemed that the only possible solution, for many 
years to come, of the question of bringing electric 
power into the express traffic (which was the first 
to be dealt with) was that the train must generate 
its own power. He fully believed that the present 
form of locomotive was not theform in which theloco- 
motive of the future would have to be constructed. 
A great deal more power would have to be deve- 
loped in drawing the long and heavy trains, which 
were rapidly increasing every year. When it was 
considered that only 35 tons out of 200 tons of 
adhesion was now used, it must stand to reason 
that that was not sufficient, and that it would be 
far better to attach a motor to each axle. He 
hoped electrical engineers would take that point 
into consideration, and try to utilise more of the 
power of the train’s adhesion than was done at the 
present time. 

Sir Douglas Fox said the subject was far too 
intricate and difficult to be treated with in a short 
discussion ; but he was convinced that the problem 
was one which would have to be met, not only by 





electricians, but by railway engineers, in the course 
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of a very few years. Their American friends had 
experienced the absolute necessity for reforming 
their mode of working suburban traffic; and he 
was sure that similar steps would have to be taken 
if our main lines were to maintain their supremacy 
in opposition to the electric tramways that would 
speedily spread on all sides. He fully agreed with 
the last speaker as to the probable way to a 
solution of the difficulty. If the researches, 
which to his knowledge had been made with 
some success, were successful in the produc- 
tion of a really light and powerful accumu- 
lator, it would be far easier for the main lines 
to accommodate themselves to the frequency 
of trains for suburban traffic. The difficulties 
attached to the overhead trolley wires, or getting 
their employés mixed up with the rails, and so 
being exposed to serious injury, would then be got 
rid of. Undoubtedly electricity was a rapid start- 
ing and stopping power, which was very advanta- 
geous in suburban traffic. He saw no difficulty as 
to the transshipment of goods. The point was not 
the working of branch lines and infrequent trains, 
but the dealing with the mixed suburban traffic which 
existed in the neighbourhood of large cities, and 
enabling existing railway companies to avail them- 
selves of the wonderful and growing power of elec- 
tricity. If something of the kind were not done 
by the large lines, they would very soon find their 
suburban traffic reduced to a minimum. 

Professor Carus-Wilson, in reply, said his main 
point was the great suitability of electricity for 
frequent service, which would afford great benefit 
to railway companies, whether in suburban or non- 
suburban traffic. For the former it had a great 
future ; and it was on those parts of railways where 
the present system seemed to break down that 
electricity could come in and accomplish what the 
public needed, viz., frequent service. - He was 
sorry to disagree with Mr. Hurry Riches that 
express traffic would have to be done by electric 
motors. He believed it was not on high-speed long- 
distance services that electricity was going to be of 
importance and value in developing railway facilities. 
In the distant future, no doubt, accumulators might 
be made so light that they could be carried on an 
express train, and could drive motors, utilising the 
whole of the adhesion weight of the locomotive, 
but at present he knew of no such accumulatop, 
and it did not appear to him that anything of the 
kind was within the range of practical politics. 
With regard to the use of the term ‘‘ day-mile,” he 
admitted it was, perhaps, an innovation, but he 
thought there was some justification for it. Railway 
affairs were always spoken of on the basis of the 
train-mile. What was wanted to be known was 
to what extent a railway system was profitable, and 
to what extent it was not; and the only way of 
arriving at that was by taking a given mile of 
section and considering what it paid to the general 
revenue. In conclusion, he urged that the Board 
of Trade, in making their returns, should state the 
actual cost of haulage per ton per mile. 

On the motion of the Chairman, a vote of thanks 
was accorded to Professor Carus-Wilson, and the 
Conference adjourned. 


SECTION Il. —WATERWAYS AND MARITIME WORKS, 


Sir John Wolfe Barry, K.C.B., presided over this 
section, which met in the Botany Laboratory. The 
first paper read was ‘*The Dortmund and Ems 
Canal,” by Herr Regierungs and Baurath Hermann. 
We commence the publication of this on page 338. 

Professor Timonoff, of St. Petersburg, who 
opened the discussion, said that in Germany there 
was a project to construct a general system of 
canals which would unite all the great rivers, and 
he desired to know if the Dortmund and Ems Canal 
was constructed under that system. Mr. Hermann 
replied that was so. 

r. W. H. Hunter said the description of the 
work reminded him of the River Weaver naviga- 
tion in the salt districts of Cheshire, with which he 
had the honour to be connected 25 years ago. 
The Weaver was made 60 ft. wide, met ¢ the Dort- 
mund and Ems Canal was 59.2 ft. The locks on 
the latter were 220 ft., on the Weaver they were 
225 ft. The depth was 8.3 ft., whereas the Weaver 
was 10 ft. here was a striking similarity 
throughout the work. The principle of utilising 
the fall at the locks for driving turbines was 
carried out 26 or 27 years ago on the Weaver with 


great success, and he had often wondered why it | 3¢¢, 


was not carried out in other navigations. He 





noticed that the sluices for working the locks were 
of the cylindrical shape, which was also the form 
adopted on the Weaver, and he wished to know 
whether any difficulty had been experienced owing 
to the fact that large masses of air were carried 
down through the centre of the sluices into the 
sluiceway. A most unexpected difficulty occurred 
in that way and led to a succession of hurricanes in 
the conduits between the locks. The author stated 
that they had adopted the type of sluice used in a 
very large measure on the Manchester Ship Canal ; 
only instead of wire ropes a rack and pinion had 
been adopted for putting the sluice down. No 
difficulty had been experienced with the wire rope, 
and he could not see what advantage was likely to 
accrue from the use of rack and pinion. Everyone 
must be interested in the struggle which was going 
on in the German Empire at the present time with 
regard to canal communication ; first, because it 
would affect England in that it would bring Ger- 
man steel into this country and assist in the deve- 
lopment of the German coalfields ; and, secondly, 
because it was a method of development which 
seemed to have fallen into abeyance in this country. 

Mr. Mendes Guerreiro (Lisbon) asked what were 
the results of the application of the new lifts, which 
were now completed ? 

Mr. Stokes said it seemed to him that although 
the engineers had taken the Manchester Ship Canal 
sluices as their basis, they had gone somewhere 
astray, because they referred to 5 and 7 horse-power 
as the force required to open and shut the sluices. 
On the Ship Canal there were sluices 26 ft. deep 
and 30 ft. opening controlled by one man. His firm 
had made many sluices and had always used steel 
wire rope or a sprocket chain, and there had been 
no difficulty in controlling the sluices either in going 
upor in going down. He thought the introduction 
of a rack was a step in the wrong direction. 

Mr. Hermann said that the same dimensions were 
used for the Dortmund Canal as were used in the 
general system of canals. 

The Chairman, in moving a vote of thanks to 
the authors, said he was greatly struck with the 
enterprise of the German Government, who had 
spent something like four millions of money in 
perfecting the system of canals. In this country 
we were not accustomed to such liberality on the 
part of the Government in making waterways or 
other means of transport. The cost per mile of 
the canal approached 30,000/., which was a con- 
venient sum for people to bear in mind as the 
approximate cost of a canal which had not pre- 
sented any unusual difficulties. He could not 
help thinking that the lifts, if they occupied so 
long a time in raising and lowering, would cause a 
serious block to the traffic. One interesting point 
was the soakage of water through the canal. It 
was estimated that a gradient of about 1 in 8 would 
ensure the surface of the water keeping below the 
ground at the foot of the slope. He had had that 
subject before him on several occasions, and in 
one case in India, in an entirely different soil, the 
gradient had to be 1 in 15. 


Tue Cuicaco DratnaGE CANAL. 


Mr. Isham Randolph read the next paper, which 
dealt with ‘‘ Novel Plant employed in transporting 
the Excavations on the Chicago Drainage Canal 
Works.” In it Mr. Randolph not only described 
the canal works, but many of the dredgers and 
conveyors. We have already described and illus- 
trated the works and the appliances.* 

Mr. Vernon Harcourt drew attention to the 
unusual size of the excavators and dredgers. 

Mr. W. H. Hunter said he noticed amongst the 
multitude of plant there were two dredgers, built 
under the superintendence of his friend, Mr. 
Lindon Bates, and those dredgers averaged about 
460 cubic yards per hour for 24 hours, or something 
like 700 tons an ae The dredgers were said to 
have cost 40,000 dols., or 83331. He wished to 
ask Mr. Brown how it was he could not build a 
dredger in this country that would do 700 tons an 
hour for 24 hours at a cost of something like 85001. 

Mr. Brown said in the old country manufacturers 
were not quite up to the remarkable dealing with 
things that the Americans showed. A great deal 
depended on the nature of the soil and the power 
of the machine. As a comparison, he mentioned 
what had been done lately on the Clyde, where a 


_ * See ENGINEERING, vol. lviii., pages 601 and 603 ; and 
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bucket dredger lifted soft clay at the rate of 2000 
tons an hour. At Durban good work was done by 
dredgers, which filled their hoppers with 1200 tons 
in less than half an hour. 

Mr. George Higgins, of Melbourne, said the 
paper had one fault, common to many papers of the 
same kind, viz., that information was given as to 
the quantity of material which was removed by a 
certain machine, but nothing was said of the nature 
of the material. He had often thought that in 
connection with excavation by dredgers there 
should be a scale of hardness, just as in mineralogy 
there was a scale of hardness varying from soft talc 
to the hard diamond. The first dredger he con- 
structed in Australia dealt with soft black clay, 
and the cost of the delivery about half a mile away 
was a fraction of 1d. percubic yard. On the other 
hand, he had excavated with the same dredger, 
and delivered for a similar distance, a material 
which might be described as marl overlaid with a 
bed of ironstone, at a cost of about half-a-crown. 
It was very difficult indeed to compare one excavat- 
ing plant with another, without some definite rule 
or scale of hardness. With regard to capacity, he 
pointed out that the capacity of suction dredgers 
increased very rapidly with the increase in the 
diameter of the pipe. Forall practical purposes the 
capacity of the suction dredger would vary as the 
fourth power of the diameter of a pipe, if the dredgers 
were in every respect properly proportioned. 

Mr. Whiting said that as he was associated with 
Mr. Bates in the work on the canal, he would like 
to point out that, although Mr. Brown’s dredger 
might cost more than the sum mentioned in the 
paper, it would be probably of a better build. The 
dredger on the Chicago Drainage Canal was built 
entirely of wood, and there was some second-hand 
machinery used in it. He was convinced that 
everyone who was interested in suction dredgers 
would like to see some such scale adopted as had 
been mentioned. Suction dredgers were said to be 
able only to handle very soft material, but they 
were able to work in almost any kind of stuff, 
within limits. He had received a letter from Mr. 
Bates, in which he stated that on the Suez Canal 
a cut of 151 metres long, 4.88 metres wide, and 14 
metres to 2 metres in depth, was made in 29 minutes 
by anew dredgeron its way toAustralia. The dredger 
stopped in the Suez Canal, and made a series of very 
successful experiments. The dredger was fitted 
with Mr. Bates’ eroder. He believed the experi- 
ments were made at 84 and 32 kilometres, in ordinary 
sand and hard clay. The material of the Chicago 
Drainage Canal was soft, but it was complicated by 
the presence of a great many boulders. 

The Chairman asked what was the cost of the 
plant described in the paper ? 

Mr. Whiting said it ran into several hundred 
thousand pounds : 300,000/. at a very low estimate. 

Mr. Robinson thought that if Mr. Hunter had 
seen the dredgers, he would think 40,000 dols. was 
a big price for them. They were simply pontoons 
of wood, costing not more than 5000 dols., and, 
as had been said, some of the machinery was 
second-hand. There was a rotatory agitator 
which answered very well in dredging out the 
material, which was simply an alluvial deposit on 
a bottom which had to be afterwards excavated. 
One fact in connection with the work should not be 
overlooked, viz., that it was divided up amongst 17 
contractors, and they naturally adopted 17 different 
ways of doing the work. It was only fair to say 
that many of them were eminently successful, but 
some were not. The work furnished a most in- 
structive object-lesson of the various methods of 
accomplishing a given result. With regard to the 
capacity of the excavators, as he had been instru- 
mental in furnishing some 16 or 18 of the machines 
used on the work, he might mention that some of 
the shovels were of great power. It was found 
that the solid rock in some respects was a favour- 
able material to work, and was taken out in a 
systematic way at very small cost per cubic yard. 
With the excavation which had to be done by steam 
shovels it was a different matter. The average 
capacity of the shovels would be — cubic 
yards. They would do about 1500 to cubic 
yards of ordi material in water, and from 800 
to 1000 in very difficult material. He exhibited a 
photograph of one shovel which had a record, under 
favourable conditions, of 45,000 cubic yards in 
nine working days, or something like 60,000 tons. 

In proposing a vote of thanks to the author, the 
Chairman said the paper raised the important point 
as to how far it was wise for those in charge of 
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public works to go in expenditure on plant and 
machinery. That was a question which was be- 
coming extremely urgent in the older countries, 
where the conditions of labour were growing very 
acute; and, of course, they were still more acute 
in the United States, where labour was so costly. 
His reason for asking what was the cost of the 
whole plant was, that when talking to a contractor 
in a very large way of business on the previous 
day, he was told that the estimate for plant ona 
large work was generally from 8 to about 10 per 
cent. of the total contract. The work of the 
Chicago Canal cost about seven millions; and, 
therefore, if his friend’s estimate was at all near 
the mark, it would imply that from 550,000/. to 
700,0001. could be spent upon plant with judgment 
on a work of that kind. Still, it was a very diffi- 
cult question, because an enormous amount of 
plant of that kind was a continued expense upon 
the work in question. If it was lying idle from 
any cause, it was eating its head off. The question 
for the contractor was, What was the proper amount 
to expend on plant, and how much should be done 
by machinery, and how much by manual labour ? 
It was a question the answer to which depended 
on the locality and the circumstances. He had 
been struck with the price of the dredger to which 
Mr. Hunter drew attention, but he did not think 
that dredger could be compared with those made 
on the Clyde, because it was evident it was a 
dipper dredger, more of the character of a steam 
navvy. It was evidently put together in a very 
cheap manner, and he did not suppose it was 
worth much at the end of the work ; therefore he 
did not think Mr. Brown need be afraid of the 
comparison with the dredgers he turned out, 
which lasted many years and did their work at a 
cheap rate. With regard to the amount dredged, 
the lift appeared to have been very low, and very 
different to the lift encountered in making 
approaches to ports where the ladder was very 
often 40 ft. to 50 ft. in the water. 


IRRIGATION IN THE NILE VALLEY. 


A paper was next read on ‘Irrigation in the 
Nile Valley, and its Future,” by Mr. W. Willcocks, 
C.M.G., M. Inst. C.E., late Director-General of 
Reservoirs, Egypt (see page 336). 

Mr. Vernon Harcourt said one : very interesting 
point was the amount of water the author con- 
sidered necessary for the irrigation of Egypt. 
Over two years ago, Mr. Hakin submitted the 
question to him as to the best source for 
getting additional water for irrigation in Egypt. 
It was acknowledged by the Egyptian Govern- 
ment that the Assufén dam, good as it might be, 
was not sufficient for the wants of Egypt. There 
were only two sources where water could be ob- 
tained—either one of the lakes of the Victoria and 
Albert Nyanza, or Lake Debea or Lake Sennaar, 
in Abyssinia. He found that Lake Sennaar, in 
Abyssinia, was a very large lake—1200 square miles 
in area, at a high level, and would store up a great 
quantity of water ; and he advocated a scheme which 
would have that lake as its basis. He thought it 
was only just to Mr. Hakin to say that he had con- 
sidered the question long before Sir William Garstin 
took the matter up and embodied it in his report. 
The only difficulty in regard to Lake Sennaar was 
that it was situated in Abyssinia, and political ques- 
tions might arise ; but if that difficulty could be got 
over, he had no doubt in his own mind that the 
lake would be afar better source than the equa- 
torial lake. 

Mr. Stokes said there were 180 sluices altogether, 
according to the paper, the majority of them being 
7 metres high and 2 metres broad. The lower sluices 
were under a pressure of nearly 300 tons when 
being worked ; and although they were not counter- 
balanced in any way, they were so constructed as 
to be regulated by one native at slow speed, and by 
two natives when working at a quicker rate. His 
firm were making the lock gates, and the first was 
now being shipped out. The gates were of very 
curious construction—more like caissons—but in- 
stead of being floated they were hung from the top. 
The gate was rolled out on bascule girders, and 
after the locking of the gate, it was again rolled 
back into the recess, the gate was lifted up, and 
the vessels passed through. The gates were worked 
by hydraulic power. 

The Chairman said the paper was one that amply 
repaid the most careful study. It began with a 
slight sketch of the ancient irrigation works of 
Egypt, and described how what was begun there 


7009 years ago was now being amplified and|5-in. stroke. In this case healso found a decrease 


restored. That was a really very striking thought ; | 
and, perhaps, he might, with all respect, dissent 
from what the President had said that morning in 
his interesting speech, when he stated that civil 
engineering began with the Romans. Those who 
knew Egypt would be inclined to believe that the 
civil engineering profession began in that great 
nursery of knowledge which bordered the Nile. 
Another matter which occurred to him was the 
way in which the object for which the great dam 
at Assudn was designed, had been interfered with 
by eesthetic considerations. It was almost appalling 
to realise that each milliard cubic feet of water 
was worth 300,000/. a year, and that every year 35 
milliards of water were lost, which could be easily 
stored at Assudn, in consequence of sesthetic tender- 
ness for a temple which was exceedingly interesting, 
but which was by no means the finest specimen of 
Egyptian architecture. Ten millions sterling a 
year. was being taken away from the inhabitants of 
Egypt in order to preserve the Temple of Phile: 
not because the Egyptians desired the Temple of 
Phils to be preserved, but because certain artistic 
gentlemen wrote letters to the newspapers on the 
matter. It seemed to him that the International 
Congress was the place in which to enter a solemn 
protest against such abuse of a very good principle— 
respect for the artistic remains of an ancient people. 
It was carrying a good thing too far; and it seemed 
almost wicked that the millions of water required 
for a teeming population should be taken from that 
population by irresponsible writers, on account of a 
temple which was by no meansof a very high order 
of architecture, as compared with the numberless 
remains of Egyptian temples which were unaffected 
by the work. He was told that the temple would 
not be destroyed, but only to some extent sub- 
merged. He thought it was a monstrous shame 
that the English nation should have given way to 
an esthetic craze, and robbed the people of Egypt 
of 10,000,000/7. a year. 

Mr. W. H. Hunter thought that by putting such 
a protest on record, the labours of the first sitting 
of the Section might be brought to a close ina 
practical manner. 

The Section then adjourned. 





SECTION Ifl.—MECHANICAL ENGINEERING. 


Section III, which is the largest of the Congress, 
met in the Debating Hall of the Students’ 
Union, the Chairman being Mr. William H. Maw, 
the President of the Institution of Mechanical 
Engineers. 


Tae Over-Heatine or Motor CYLINDERS, AND 
ITs PREVENTION. 


Professor Hele-Shaw read the first paper, this 
being entitled ‘‘The Cooling of the Cylinders of 
High-Speed Internal Combustion Engines, and its 
Effect on the Power Developed.” We hope to 
reproduce this paper in full next week, and need 
here only mention that it dealt with the overheat- 
ing of the cylinder, and its prevention, Professor 
Hele-Shaw having introduced a special system of 
water-jacketing part of the cylinder with the valves, 
in combination with the usual method of having 
ribs on the outside body to increase the surface 
for air cooling. He stated that with this arrange- 
ment he attained very satisfactory results in con- 
nection with voiturettes and with tricycle motors. 
But the outstanding point in connection with the 
experiments was the establishment of the fact that 
the power of the motor decreased with the in- 
crease of temperature of the cylinder. 

Mr. Bryan Donkin, in opening the discussion, 
asked the author as to the quantity of water used, 
and its bearing on the effect of decreased power; 
as with this information it was ible to arrive 
at the total number of thermal units. 

Mr. Diesel was called upon, and remarked that 
he also had conducted experiments corresponding 
to those referred to by Professor Hele-Shaw, but 
in his case the engine was of the single-cylinder 
slow-running type, and the details would not be 
easily compared with the high-speed motors. He 
agreed with Mr. Hele-Shaw upon the main fact 
that the power decreased with the increase of tem- 
perature. He, however, had not the figures with 
him, as he did not know the subject was to be dis- 
cussed. 

Mr. Blackwood Murray also mentioned trials 





which he had made with a two-cylinder engine of 








7 to 8 horse-power, having 4-in. cylinders, and a 





in power due to increase of temperature, the 
temperature rising right up to the boiling point ; 
the torque, however, remained constant. He would 
like to have from Professor Hele-Shaw some parti- 
culars of the torque in his engine. In Mr. Murray’s 
engine the whole travel of the piston was water- 
jacketed, as well asthe valve chamber. 

Mr. D. Clerk: was the next speaker. In Pro- 
fessor Hele-Shaw’s paper Mr. Clerk was quoted as 
stating that his experience did not suggest that the 
power decreased with increased temperature ; but 
in his remarks he pointed out that when he wrote 
this he was under a misapprehension as to Professor 
Hele-Shaw’s exact meaning. What he did refer to 
in his note to the professor was the dynamic sufli- 
ciency of the engine, and its economy, which did 
increase although the power decreased. He re- 
called an experiment he had made as to the effect 
of temperature with an old Clerk engine with 
a 9-in. cylinder by 24-in. stroke; and in this case, 
when passing from the ordinary temperature of 
about 60 deg. up to the boiling point, he found a 
considerable decrease of power, corroborative of 
Professor Hele-Shaw’s observations, but at the 
same time the efficiency increased. A distinction 
must thus be drawn between decrease in power 
and decrease in thermal efficiency. In speaking of 
such motors as were used on fast-running cars, 
mistakes might arise if the deductions obtained 
from slow-running engines were applied directly to 
motors of such different design. In such motor 
cars as were being tried in Glasgow the temperature 
might rise to 400 deg. Cent., but at the same time 
he agreed the power decreased. : 

Professor Hele-Shaw, in replying to the discus- 
sion, said that he did not measure the quantity of 
water used in his experiments, its temperature 
sufficing to prove the general conclusion at which 
he had arrived. He expressed his pleasure at 
hearing Mr. Diesel, who had done so much for 
internal combustion engines; and was glad his 
experience with engines on a larger scale was 
corroborative of the conclusions he himself had 
arrived at; and he hoped that Mr. Diesel would see 
his way to send to the proceedings the detailed 
results, as they would be of great advantage to the 
Congress. In replying to Mr. Murray’s observa- 
tions, he stated that the torque in his motor had 
slightly increased until the temperature reached a 
certain point, about 136 deg. Fahr., when it fell off. 
He quite accepted Mr. Clerk’s explanation, and 
stated that he did not think the matter of economy 
was of such importance in connection with motor 
cars, because a few ounces of petrol carried them a 
long way; the petrol cost 4d. a mile, while, for 
instance, the tyres cost 2d. a mile; and it was of 
great importance that the weight of the motor and 
car should be decreased. This was particularly so 
in view of the possible application of such motors 
for aerial cars. 


Steam Tursines FoR Drivine Dynamos. 


The next paper read was one on the “Trials of 
Steam Turbines for Driving Dynamos,” prepared 
by the Hon. Charles A. Parsons, F.R.S8., and Mr. 
G. Gerald Stoney, of Newcastle-on-Tyne, which 
was read in abstract by Mr. Stoney. We print 
this paper, with its valuable data as to trial results, 
on page 339 of this issue, so that we may at once 
proceed to the discussion. 

The President, in proposing a vote of thanks to 
the authors for their papers, said that he was sure 
that all present would wish to add their hearty 
congratulations to Mr. Parsons on the success of 
his work. Mr. Parsons had bestowed upon the per- 
fection of the steam turbine an enormous amount of 
patient investigation and high mechanical skill, and 
his perseverance deserved the highest praise. 

Professor Schroeter was the first speaker upon 
the paper, and his remarks were important, as he 
had carried out many tests on behalf of the city of 
Elberfeld upon a 1250-kilowatt turbo-alternator set 
supplied by the Parsons pre He remarked 
that they were astonished at the excellent economy 
attained, as it was said that the Parsons turbine did 
not maintain its results. It was important to note 
that in tests half a year after the turbine had been 
working, the economy was actually increased, prob- 
ably due to a slightly greater degree of superheat. 
At Elberfeld, too, they were able to compare this 
turbine set with an exactly corresponding set of the 
triple-expansion set of engines by Messrs. Sulzer, 
and there was no doubt of the higher economy of 
the Parsons set. The ordinary piston engine fell 
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off in economy with the greater load, whereas wih 
the turbine set the economy always increased | 
with the additional load. The reason of this, | 
he believed, was to be found in the fact that | 
the terminal pressure of the steam increased in the | 


ordinary piston engine as the load was increased ; 
whereas with the steam turbine the pressure was 
constant, the steam passing into a condenser which 
was practically always in absolute vacuum. This, 
it seemed to him, was a point of extreme import- 
ance. The mode of governing had also some influ- 
ence upon the economy of the engine, the turbine 
being governed by throttling the steam. Professor 
Schroeter also advocated strongly the use of super- 
heated steam, as it greatly increased the economy. 
With the ordinary piston engine this economy was 
probably due to less condensation in the walls of 
the cylinder ; but in the turbine there was no such 
condensation, and at the same time a higher degree 
of economy. When Mr. Schroeter concluded his 
remarks, the President asked if Mr. Schroeter 
would indicate to the meeting what he, the Presi- 
dent, believed to be the case—that the turbine 





engine acted most satisfactorily in conjunction 
with the ordinary engines in the Elberfeld station ; 


(For Description, see Page 324.) 
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and Mr. Schroeter answered that from the first 
moment they had run synchronously with perfect 
satisfaction. 

Professor Ripper, continuing the discussion, 
pointed to the great advantage of such a Congress 


in enabling them to hear the views of such 


—— Continental engineers as Professor 
Schroeter. Professor Ripper said that as he 
had done much in connection with the trials of 
superheated steam, which had proved a high degree 
of economy, he felt puzzled at times why the 
evga was not more extensively adopted, and he 
elt that there was no reason why proportionally 
the same economical results should not be ob- 
tained with the steam turbine. Superheating to a 
temperature of 50 deg. to 80 deg. had been men- 
tioned, but he saw no reason why it should not be 
300 deg., as in the Schmidt engines, in which case 
the economy would be much greater. He was much 


interested in what the previons speaker had stated | 20 


regarding the terminal pressure of the turbine, and 
felt that it was a most significant fact. Recently, 
when at the Charlottenberg Institute, he had seen 
a sulphur dioxide engine for using up the expansive 
power of that substance at low température to 





COAL-WEIGHING AND RECORDING MACHINE. 


BUNKER 
-* 








obtain work out of the heat between the tempera- 
ture of the terminal pressure and the condenser. 
It seemed, from this, worth while to have an engine 
to use the heat in the exhaust at this stage, and it 
seemed to him that the Parsons turbine afforded a 
splendid means for doing this. The turbine he 
thought specially applicable for use with a high 
degree of superheating, because with the ordinary 
engine taking the steam on one side only there was 
sometimes trouble due to unequal expansion of the 
cylinder castings, whereas with the turbine no such 
difficulty should arise. 

Mr. Bryan Donkin expressed the hope that Mr. 
Schroeter would supply for the Proceedings the full 
data to enable a comparison to be made between the 
turbine sets and the other sets at the Elberfeld 
station, and this Mr. Schroeter agreed to do. 

Mr. Stoney, in replying to the discussion, stated 
that they found that as soon as they got beyond 
deg. to 30 deg. of superheating, when the 
economy was from 6 to 8 per cent., the results were 
not increased in the same ratio as the tempera- 
ture of the superheated steam. Thus, for instance, 
the economy was only about 12 per cent. when the 
superheat was 100 deg. Cent. As regards the 
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governing of the different types of engines a 
Elberfeld, the Sulzer engine showed a variation of 
1 per cent., while the turbine was constant ; and 
in connection with the point mentioned by the 
President, he might state that the turbines were 
running in parallel with all sorts of dynamos in 
various stations. There was no difficulty in work- 
ing with a high degree of superheat, the expan- 
sion of the parts being, as had been indicated, 
uniform, while no trouble was possible in con- 
nection with internal lubrication. He agreed with 
what Mr. Schroeter had said, and he hoped that 
comparative results would be given for the pro- 


ceedings. 


Compound Locomotives ON THE Buenos AYRES 
Raltway. 


Mr. R. Gould, Locomotive, Carriage, and Wagon 
Superintendent of the Buenos Ayres Great Southern 
Railway, contributed the next paper, which gave 
particulars of the results of compound locomotives 
on that railway. This paper we shall publish in a 
future issue. 

Mr. Edgar Worthington, the hon. secretary of 
the Section, who read the paper, stated that the 
author desired to supplement his paper with the 
following information: ‘‘ The speeds are low, 
that for goods trains averaging about 16 miles per 
hour, including stoppages, and for passenger trains 
about 30 miles, also including stoppages, which in 
both cases are considerable, so that the actual run- 
ning speed is much in excess of the above averages. 
The trains are very long, especially the goods, a 
full train of 180 axles being over half a kilometre, 
and the average weight per axle of all trains rather 
over 6} tons. The coal burned is Welsh (Risca), 
the engine oil is a Russian mineral oil, that for 
winter use costing 11.19d. per gallon, and that for 
summer use 19.19d. a gallon invoice price. The 
cylinder oil is either Kelogg’s or Vacuum Oil Com- 
= about 18d. per gallon to 2s. per gallon.” 

ere was no discussion on this paper, but a few 

uestions as to design of valve were answered by 
the chairman. 


Tue Ratine anp Testina or ELEctTRICAL 
MaAcHINERY. 


Mr. Gisbert Kapp, of Berlin, read the next 





paper on the above subject. It will be found pub. 
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lished in extenso on page 341 of this issue. A brief 
discussion followed the reading of this paper. 

Mr. R. W. Weekes suggested that in the rules, 
which formed an interesting appendix to Mr. Kapp’s 
paper, the overload specified was not sufficient, 
especially for tramway work. 

Mr. Halpin, referring to the application of elec- 
tricity for driving centrifugal machinery, spoke of 
the difference due to the treatment of varying 
qualities of sugar, particularly in the matter of 
acceleration, and he was afraid that this point was 
not sufficiently appreciated in connectiou with the 
design of such motors. 

Colonel Huber referred to the stipulation in the 
rules for testing continuous-working machines for a 
period of ten hours. He regarded continuous- 
working machines as those capable of working from 
the beginning to the end of a month perhaps, with 
only a half-hour’s stop, and such machines, he felt, 
ought to pe tested for more than a day, as after 
two or three days’ work they often became heated. 

Mr. E. C. de Segundo said that Mr. Kapp’s 
arguments seemed to suggest the one conclusion 
that the public should employ a consulting engi- 
neer, and see that he wasa good one. Disputes 
were often due entirely to specifications which were 
not sufficiently explicit, and the importance and 
difficulty of such a specification was not fully 
realised, It required special training and much 
experience, and he felt that more attention might 
be given during the education of students to the 
preparation of such specifications. 

Mr. Michael Longridge thought that the rules 
ought to embody some reference to the highest 
temperatures to which insulated material should be 
subjected. 

r. Kapp, in replying to the discussion, stated 
that Mr. Longridge had probably not been able to 
study the Appendix, or he would have found in 
paragraph 18 a distinct stipulation as to tempera- 
ture of insulation. These temperatures might be 
a little higher than was formerly considered safe, 
but experiments showed that cotton-covered wires 
tended to deteriorate even before they reached the 
temperature of boiling water. As to overloads, 
Mr. Weekes might be right, but Mr. Kapp con- 
tended that too much must not be demanded, as 
it would lower the efficiency of the machines, 
while at the same time increasing the price. 
There was no reason for a continuous over- 
load ; the working condition ought always to be 
closely approximated. As regards the load of 
centrifugal machines, he believed that it was fre- 
quent and extensive; but he was not sufficiently 
acquainted with sugar machinery to discuss the 
yy minutely, The point which Colonel Huber 

ad raised as to the duration of tests was of 
first-class importance. He felt himself that 10 
hours might not be long enough; but, on the 
other hand, if they made it 24 hours it was diffi- 
cult to insure constant and careful observation ; 
because after 12 hours or so the interest was 
more or less relaxed. Modern machines were so 
well ventilated that, as a rule, they were very much 
below the guarantee as regards heat. In arma- 
tures 30 deg. was now a large rise, and in field coils 
it was even less ; so that with a limit of 50 deg. the 
test need not be prolonged, especially if the curve 
of temperature did not indicate any tendency 
towards increase. He agreed with Mr. Segundo 
on the general principal that good men ought to be 
employed ; but a buyer who wished a 20-kilowatt 
motor ought to be able to get it without employing 
# consulting engineer, just as a man could buy a 
plough, or a threshing machine, or some other 
article ; and he felt that the rules that had been 
drawn up would, in such cases, protect both the 
buyers and the sellers. 

As the hour for adjournment had now arrived, 
it was agreed to defer the other papers down on the 
list for consideration on Tuesday until the follow- 
ing day. 


SECTION IV.—NAVAL ARCHITECTURE AND MARINE 
ENGINEERING. 


The Section devoted to marine engineering was 
under the auspices of the Institution of Naval 
Architecture, and the meetings were held in the 
Humanity Lecture Theatre of the University. 
Proceedings commenced on Tuesday, the 3rd inst., 
at 11 o’clock; the President of the Institution of 
Naval Architects, the Right Honourable Earl of 
Glasgow, being in the chair. There was a large 





attendance of members of the Institution and 
foreign visitors present. 

Lord Glasgow, in opening the proceedings, said 
that after the eloquent address of the President of 
the Congress, to which they had just listened, no 
doubt members would not be anxious to hear any 
lengthened introductory remarks. Three months 
pemeety the summer meeting of the Institution 

ad been held in Glasgow, and had passed off most 
successfully. He would therefore only say a few 
words to welcome the many eminent naval archi- 
tects and marine engineers from foreign countries 
who had honoured the meeting by their presence. 


Navat DEVELOPMENT OF THE NINETEENTH 
CENTURY. 


The first paper on the list was a contribution by 
Sir Nathaniel Barnaby, the title being ‘‘ The Chief 
Characteristics of the Development of the Nine- 
teenth Century.” In the absence of the author, this 

aper was read by Mr. Dana, the Secretary of the 
nstitution. 

The author said that it was the abandonment of 
wood as a building material which made it possible 
to give to ships great length and gigantic propelling 
machinery. 

The separation and differentiation in the types of 
ships for commerce and for war were the principal 
notes of the last half of the century. It was the 
use of iron in the construction of the merchant ship 
which created the first ground of distrust on the 
part of the Lords of War. They held that iron- 
built ships would never be able to fight, and all 
provision for arming the mail ships and putting 
them under military control therefore ceased. 

The use of side armour on the fighting ship put 
the merchant ship more completely out of court, so 
that the naval war authorities ceased to take any 
interest in the way in which the merchant-ship was 
built or manned; and the two classes drifted so 
far apart that there really was, in the end, no fight- 
ing power in even the largest merchant ships of any 
country. The century has, however, seen, during 
the last 25 years, distinct signs of a tendency to 
suppress this new feature, and raise the posi- 
tion of the merchant ship. So we see again the 
ships for war and for commerce built of the same 
materials, with equal speeds, and capable of being 
alike efficiently armed and defended. The merchant 
ship will more easily reach high speeds and wide 
ranges of operations than the war cruiser, and will 
always be adopting for its own purposes devices for 
increasing both these advantages, It will always 
have, moreover, this great feature in its favour : 
that, asthe march of events gradually forces slower 
ships out from the front rank, they will be able to 
find satisfactory employment in inferior ranks. 
But the regular war cruiser must be first or no- 
where. It is clear, therefore, that the war navies 
must incorporate these fast merchant ships. 

During the last session of the Institution of Naval 
Architects and Marine Engineers, held in this city 
in June, it was resolved that a committee of 
Admiralty officials, shipowners, and shipbuilders 
ought to be formed to discuss the best method of 
constructing a combined naval and mercantile 
marine. Steps will be taken by the Council of the 
Institution to give effect to this, and it will be 
obvious that it may be efficiently helped by expres- 
sions of sympathy in this matter on the part of 
other Institutions of Engineers. 

Another characteristic is the appearance of a 
desire for the abolishment of privateering, and the 
acceptance by several of the foremost maritime 
powers that ‘‘the private property of subjects or 
citizens of a belligerent on the high seas should be 
exempted from seizure by the public armed vessels 
of the other belligerent, except it be contraband.” 
Although this has not advanced beyond a pious 
opinion strongly held, it is apparently ripe for inter- 
national acceptance. 

The discussion on this paper was opened by Mr. 
John Scott, of Greenock, who said that Sir 
Nathaniel Barnaby was one of the highest authori- 
ties on the subject upon which the paper dealt, 
having witn so large a part of the development 
of modern steamship construction. He was proud 
to see that, almost within sight of the windows of 
the room in which the meeting was being held, 
much of the early iron ship construction took place. 
Napier, in 1846 or 1847, built an iron ship, and 
another was constructed shortly after, not far off, 
on the River Clyde; the work was then taken 
to the Thames, and discussion was afterwards 
raised as to the desirability of abandoning 





wood and taking to iron as a material for the 
construction of ships for the Navy. The authori- 
ties decided in favour of wooden ships, and later 
they attempted to turn wooden ships into ironclad 
vessels, At the end of the Crimean War they had 
returned to metallic construction, and since that 
date progress had gone on until the art had arrived 
at its present state of perfection. He would 
point out that in the early iron frigates the 
chief difficulty was with the weight of machinery, 
and in his opinion the machinery question was 
now the one that chiefly needed solution. At the 
present time a committee was sitting which had 
under its consideration one branch of the ma- 
chinery department, and doubtless when its labours 
were concluded they would add greatly to the 
knowledge of engineers on this subject. 

Professor Capper, who spoke next, said that the 
paper was not controversial, and therefore the 
spirit of the remarks that would be made would 
not be of a controversial nature. The sub- 
ject was a large one, and illustrated the demo- 
cratic influence of engineering. Those who 
were curious in historical problems would 
doubtless notice that the armour question was 
taking on the sea a course curiously parallel to 
that which it had followed on shore. Formerly the 
soldier had been clothed with armour to protect 
him against projectiles. Then the improvement in 
firearms had rendered armour ineffective. The 
improvement in weapons of offence soon after the 
Crimean War had led to armour-plates being 
placed on ships, and further improvement in these 
weapons was now leading to the consideration 
of whether armour was necessary on certain 
classes of our warships. As Sir Nathaniel 
Barnaby had said, a committee was to be ap- 
pointed to see how far mercantile vessels could be 
used as cruisers. The author had pointed out that 
the advantage in speed must always be with the 
merchant ship. As the rate of steaming depended 
on the weight and space-available for machinery, 
and as the weight of armour and armament in a 
warship was fixed, and, further, as the correspond- 
ing weight of cargo in a merchant vessel was not 
fixed, it would be seen how the advantage would 
lie with the mercantile ship. In regard to the 
question of contraband of war, to which the author 
had referred, it seemed to the speaker that the first 
thing necessary was to determine what goods were 
contraband and what were not. 

Professor Biles said that Sir Nathaniel Barnaby 
could not be expected to treat the work of a life- 
time in the length of a paper of twenty minutes 
duration. Indeed, the ot ae was too wide to be 
adequately discussed in the time at the disposal of 
the meeting. He considered that one of the most 
peculiar features in the history of the period under 
review was the return to the original type of iron- 
clad in the designs of the present day. The Black 
Prince and the Minotaur were almost completely 
clothed in armour. The development of the gun and 
its increased penetrative power led to concentra- 
tion in area covered by armour, and to its additional 
thickness. That brought the Admiral type of 
battleship with four big guns protected by thick 
armour. The design was associated with Sir 
Nathaniel Barnaby’s career. Since then the swing 
of the pendulum had brought us back to ships 
almost entirely clothed with armour ; the improved 
penetration of comparatively small guns leading 
to a larger area of the ship being protected. 
Whether we should ever arrive at a time when 
war vessels would have no armour at all was a 
theme any man would be rash to prophesy _ 
It was now being realised that men should be 
more carefully protected, and that the ship, 
as a whole, must take its chance, an endeavour 
being made to avoid the risk of serious damage. 

In proposing a vote of thanks to the author of 
the paper, Lord Glasgowreferred tothe distinguished 

rt he had played in the construction of the 

ritish Navy, when, for so many years the head of 
the Constructive Department at the Admiralty. 


Rou es ror DisPLACEMENT AND DIMENSIONS. 

The next paper, which was also read by the 
secretary in the absence of the author, was a con- 
tribution by Mr. A. Normand, and was entitled 
‘* Approximate Rules for the Determination of the 
Displacement and Dimensions of a Ship, in Accord- 
ance with the Given Programme of Requirements.” 
This paper we in full in our present issue (see 


e 343), 
P'The first speaker in the discussion was Mr, 
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Emile Bertin. He pointed out that generally the 
chief difficulty of naval architects was to reconcile 
the demands of the owner to those of Nature. The 
naval architect found that natural laws forced him 
to add to the displacement of a vessel in order to 
secure additional qualifications asked for, a circum- 
stance that sometimes those who had not to design 
the ship failed fully to recognise. For this reason 
it was extremely useful to have workable coefticients, 
such as those suggested by the author of the paper. 

Mr. James Hamilton said he hoped to study the 
paper carefully in the future. In the meantime he 
noticed what the author had said about the result of 
including water-tube boilers in the design. The 
advantage of adopting this type of steam generator 
was not only one of saving in actual weight, as be- 
tween the boilers themselves, but there was the 
reflex action on the whole of the ship. If the author 
had given a short cut to find out the saving in 
weight, naval architects would welcome the change. 

Mr. Napier said he would be very pleased to 
meet with the formula that would successfully solve 
the problem set by the author. He had, however, 
never yet found one that would fulfil the purpose, 
and though the methods suggested might be tried, 
he thought that they would prove similar to those 
that had been formerly suggested ; and that when 
designers had but two hours in which to get out 
particulars of a proposed vessel, they would always 
go back to the old way. 

Professor Biles said that the question of the 
determination of the dimensions resolves itself to 
the solution of a cubic equation. If the values of 
the ratios of linear dimensions, and the weight co- 
efficients of the hull and machinery be substituted 
in this cubic equation, it can be represented graphi- 
cally. The speaker illustrated his meaning by a 
sketch on the black-board. In this curve the 
abscissae were one of the dimensions, say 
beam, and the ordinates were the constant on 
the cubic equation. Choosing the value of this 
constant, which corresponds to the stated assumed 
condition, there was at once secured the dimension 
corresponding, and therefore the one which fulfilled 
the required condition, From the assumed ratios 
the other dimensions could be determined. All 
these methods depended on a knowledge of 
constants obtained from previous vessels, and 
upon the assumption that in the new vessels the 
constants will repeat themselves. They never 
quite do, the speaker pointed out, because it is 
practically impossible to repeat the weights of 
structure exactly. 

Lord Glasgow proposed a vote of thanks to the 
author for his paper. 


Tue RESISTANCE OF SHIPs. 


A paper on the ‘‘ Hydraulic Resistance of Ships” 
was next read by Mr. E. ©. Thrupp. This con- 
tribution investigated a phenomenon in the laws of 
motion of water which may be briefly stated as a 
divergence from the laws of stream line motion 
enunciated by Poiseuille, Osborne Reynolds, and 
others, when the dimensions of the channels 
give hydraulic radii exceeding 2 in. In the 
course of his paper the author described certain 
experiments he had made on the motion of groups 
of waves, resembling the transverse waves which 
accompany a ship, and which prove to be quite 
different from the laws of motion of groups of 
waves as held by Lord Kelvin, Lord Rayleigh, 
Osborne Reynolds, and others. He dissented from 
many of the views commonly held in regard to this 
subject, and enunciated certain opinions respecting 
the main features of the subject, which were, in his 
opinion, more consistent with all the observed 
facts available for the formation of the correct 
theory of the hydraulics of the resistance of ships. 
We propose to publish Mr. Thrupp’s paper in full 
at a future date, so that our readers will be 
able to form an idea as to the soundness of his 
theories, 

In the discussion which followed the reading of 
the paper, Professor Hele-Shaw regretted that he 
had not previously had an opportunity of studying 
& paper which contained so many subversive 
theories. He thought, however, that it should not 
be read before a meeting of the section without 
comment. The theory of critical velocity was first 
mtroduced by Mr. Osborne Reynolds. He had 
caused water to flow out of a tank through a glass 
tube, and introduced a coloured stream in the 
middle of the flow of water. By observation he 
found out that the stream broke up when a certain 


in the stream of water, as shown by the coloured 


ortion. This critical velocity depended on the 

ind of tube. His own experiments with thin 
films of water was an extension of this idea; and, 
though the author of the paper had not approved 
of his deductions, Sir George Gabriel Stokes had 
determined that the results of the thin film experi- 
ments were the outcome of natural laws. If 
that were the case, the author was enunciating 
revolutionary principles when he said that the 
critical velocity increased with the hydraulic radius. 
The speaker thought that before the views set for- 
ward in the paper could be accepted, more observa- 
tion would be required than the author had brought 
forward. He would go further than that, and say 
he thought he perceived that the opinions the 
author held arose from misconception of what 
occurred. He, the speaker, thought that in going 
from a small tube to a large channel the condi‘ions 
were changed, and that one cannot argue for a 
ship from what takes place in a small channel. 
In fact, a much larger range of experiment would 
be needed, and the matter would have to be put 
forward much more fully before students of the 
subject would alter their views and dismiss the con- 
clusions of the eminent authorities with whom the 
author was in disagreement. 

Mr. J. M. Adams referred to points of similarity 
between the paper just read and one which he was 
about to contribute to the proceedings. He felt it 
necessary to do this in order to disarm any accusa- 
tion of plagiarism. 

Mr. Thrupp, in replying to the discussion, said 
that Professor Hele-Shaw had given a very clear 
account of some of Osborne Reynolds’ experiments, 
but he had omitted to deal with the whole subject; 
in illustration of which the speaker referred to the 
diagram he had placed on the board, and pointed 
out that in his experiments, illustrated by this 
diagram, there would not be found any gap in the 
law of flow as between large open channels and 
pipes. He had made experiments expressly for 
the purpose, and found the law follows the same 
general lines. Professor Hele-Shaw said it would 
help the meeting to know how the author had de- 
termined his results in regard to large channels. 
In reply, Mr. Thrupp said that he dealt with 
the laws of motion, and presumed they must be 
the same in both instances. He would refer to 
experiments made by Professor Hele-Shaw himself 
as supporting his (the speaker’s) views. In investi- 
gating the phenomena of the flow tide in the 
River Avon, Professor Hele-Shaw had found what 
appeared to be dead-water at the bottom of the 
river. This remained as the tide flowed up until the 
velocity of the stream reached the critical velocity, 
and then churning up commenced. It was said that 
the dead water at the bottom was salt water. With 
that view he agreed, and thought that the circum- 
stances mentioned confirmed his views. Professur 
Hele-Shaw had asked for more data before accepting 
his theories as proved. These could be given, but 
he had been confined to twenty minutes in reading 
the paper, and that limit prevented him going into 
a vast number of details bearing on the subject. If 
the paper were printed, however, he would be glad 
to publish fuller particulars, and he felt sure that 
he could convince Professor Hele-Shaw, and others 
who might be sceptical as to the soundness of his 
views. He had en collecting information and 
studying the subject for thirteen or fourteen years 
and he had not announced his results without 
thinking over the matter. 

The Section then adjourned until the following 
day. 





SECTION V.—IRON AND STEEL. 


This Section was converted into the ordinary 
Summer Meeting of the Iron and Steel Institute— 
the third which has taken place in Glasgow—and 
the meetings were held in the Chemistry Lecture 
Theatre of the University, under the presidency 
of Mr. William Whitwell. The attendance was 
very numerous. Mr. W. Beardmore and Mr. G. 
Beard, the President and one of the members of 
the Reception Committee, welcomed the visitors to 
the city. Forty new members were elected. 

The President then delivered a short address, 
which opened with references to Watt and the 
benefit of the Glasgow University to the world. It 
was almost the first time in the history of the 
Institute that they had held their meetings in con- 
junction with diber societies. Only once before 





critical velocity occurred, whirlpools being set up 


ad they done this, and that was during their 


visit to the United States. He remarked that it 
was a wise farmer who looked over his neigh- 
bour’s fence, and they could follow that policy 
by going to listen to some of the papers at the 
other meetings. The publications of the London 
societies were now getting enormous. Over 6800 
pages were issued by eight societies during the last 
year, and the Iron and Steel Institute has published 
30,000 pages since its inception. Much of this 
matter seemed to be useless at the time, but they 
only had to look at the work of Sorby and other 
microscopists to see that their published work had 
laid a sound foundation for progress. Possibly the 
more abstruse matters of the phase doctrine would 
be of equal service in the future. In conclusion he 
thanked Mr. Beardmore for his kind reception. 


Tue Scorch Iron anp Sree. INDUSTRIES. 


Mr. Walter Dixon was then called on to give a 
short summary of the paper which had been pre- 
pared by his own Society, the West of Scotland 
[ron and Steel Institute. It was divided into three 
sections, the first of which, dealing with pig iron, 
was written by Mr. Henry Bumby, of Coltness, 
He traced the development of the industry 
since the previous meetings in 1872 and 1885, 
and described the ore resources and the pro- 
duction of by-products from the blast-furnace, 
finally giving some concise statistics The second 
section, by Mr Wm. Wylie, of Coatbridge, related 
to malleable iron, and showed that there had been 
no falling off in the production in Scotland, as 
compared with twenty years ago, though it was a 
dying manufacture in other districts. No new pro- 
cesses were in use, but there was a general improve- 
ment in the plant. Mr. Henry Archibald, of the 
Dalzell Steel Works, had written the third section 
on the steel which has almost solely been produced 
in the acid open hearth since 1873. Possibly the 
future will see the industry take to basic-lined fur- 
naces. 

After a vote of thanks to the writers, the 
Secretary read the report on 


THe NoMENcLATURE OF METALLOGRAPHY. 


At the instigation of Mr. J. E. Stead the Council 
of the Iron and Steel Institute appointed a Com- 
mittee to deal with this subject, and the result of 
their preliminary labours is contained in this paper 
as a glossary of some 150 terms. The French 
and German equivalents are given, together with a 
definition in each case ; but the preface points out 
that these are to be regarded as provisional only, 
and suggestions and criticisms are earnestly invited. 
Metallography. based on petrography, owes its 
inception to Dr. Sorby, and has made vast strides 
during the past few years. Its terminalogy is 
somewhat involved, and is constantly undergoing 
change. The Society of German Engineers has 
undertaken the colossal task of preparing a general 
technical dictionary, and the institute intends this 
glossary to form one of its contributions, as soon as 
it is completed. At present it is purely provisional, 
so that additions ok corrections will be welcomed. 
As an example of the contents, Mr. Stead’s defini- 
tion of an alloy may be quoted. It is as follows: 
‘*An intimate mixture or union of metallic sub- 
stances, which on melting do not separate into two 
distinct layers.” This will require some amend- 
ment so as not to include a mere mixture of 
powders. | 
No discussion, said the President, would be 
allowed on this paper, but all notes should be sent 
in writing to the Secretary. He proceeded to call, 
on Mr. Wahlberg for his paper on 


VARIATIONS OF CARBON AND PHOSPHORUS IN 
Steet BI1ets. 


The author preferred that the Secretary should 
read this paper in abstract. The object of the 
researches was to establish, first, the limits of varia- 
tion of carbon and phosphorus as found in soft,. 
medium, hard, and very hard steel, which has 
been cast at a normal temperature into 10-in. 
to 12-in. ingots, and then rolled into 4-in. 
billets, either directly or after cooling down and 
reheating once; secondly, whether and to what 
extent chemical analyses of absolutely identical 
samples vary in the resulte as to the percent- 
age of carbon and of phosphorus when made by 
different chemists. To this end, transverse sections 
in the form of slabs were cut from the billets to 
represent the tops and the bottoms of the original 
ingots, and drillings were taken from the centre, 





and outside of the zlabs, and from the portion 
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midway between the centre and the skin. Nearly 
all these samples were analysed by four chemists : 
(1) The Testing Institution of the Swedish Royal 
Technical High School, at Stockholm; (2) Mr. J. E. 
Stead, at Middlesbrough ; (3) Baron von Jiiptner, 
at Donawitz; and (4) The Hammarstrom Laboratory, 
at Kopparberg, Sweden. The results thus obtained 
are tabulated in various ways to show the distribution 
of the segregation effect and the differences re- 
corded by the chemists. The variation in composi- 
tion between the top and bottom of the ingot is 
unaltered by rolling or by the subsequent treatment, 
but the effect of repeated heatings and other 
manipulation practically removes the effects of 
central segregation. Certainly the results show that 
contracts for delivery must not specify too narrow 
margins as to the percentage variation of carbon and 
phosphorus. The differences between the analysts 
are somewhat high, but the work was done in the | 
ordinary routine of the various laboratories, whichare 
presumably consistent in their practice from day to 
day. No special precautions were taken, so that 
for ordinary rough work, if comparative results are 
desired from different chemists, they must agree to 
adopt standard methods. 

In opening the discussion, Mr. Wahlberg desired 
the meeting to pass resolutions dealing with this 
matter, to the effect that as soon as possible 
standardised methods should be internationally 
agreed to, and generally used ; and secondly, that 
the limit of variation of carbon should be 0.05 above 
or below the desired percentage, and that phos. 
phorus should not be more than 0.02 above the 
prescribed amount. 

Mr. Stead thought that chemists would probably 
give more concordant results in the future in view 
of the critical consideration of results given. He 
believed, however, that it would be better for these 
four chemists to interchange their methods, and all 
to work with each other’s system ; then the results 
might be given a year hence. The International 
Association for testing was trying to raise funds for 
a laboratory at Zurich, but that was still in the 
future. It would be preferable to take a fewer 
number of samples, say four, and send these out to 
the amount of 200 grammes each, so that all the 
chemists might try all the methods on the steels of 
varying carbon contents. The committee could 
then recommend any particular method, and that 
one could be adopted. He agreed that more 
homogeneous steel would be obtained by casting at 
low temperatures and in small-sized moulds ; but 
the author’s contention that high carbon steel 
proved to be more uniform was justified by his 
results, though it was contrary to the generally 
received opinion. The paper had at least shown 
that chemists were not always infallible. 

Mr. Snelus supported the last speaker's sugges- 
tion, thinking that standard methods would pro- 
duce undoubted good, and, besides, would give 
much comfort to the chemist. 

Mr. P. J. Talbot gave some instances to prove 
_that segregation was often smaller in large ingots 
up to 16 in. by 12 in. than it was in quite small 
ones ; and he proved this point by quoting some 
analyses made along the section of various ingots. 
The removal of ingots from the moulds before they 
were set had also an influence upon the segrega- 
tion, because the still fluid and more impure centre 
might so easily be deformed in the stripping 
machine. 

Mr. Ledingham referred to the discrepancies in- 
troduced by the haphazard methods of sampling 
used in works. Much of the variation might pos- 
sibly beascribed to that rather than to the chemists’ 
errors or to the effects of segregation. At any rate 
the results of analysis, complicated as it was by all 
these various factors, resulted in metal being re- 
turned to the maker, or at least in the melter being 
blamed. 

Mr. F. W. Paul would have liked to take a 
sample of wire instead of a drilling. Chemists 
agreed in their results of wire analyses nearly 
always ; but scarcely ever agreed when a billet was 
in question. It was a matter for regret that the 
researches had not been extended to cover silicon. 
Steel made quiet by additions is generally more 
uniform than when the metal is wild and lively on 
pouring. Dead melted metal or steel, free from 
occluded gas, is freer from segregation. In some 
instances they had observed variations up to 
4 per cent. in ‘‘wild” steel. With phosphorus, 
also, analyses were more concordant when made 





on wire. 


In reply, Mr. Wahlberg agreed hea-tily with Mr. : 
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LAMONTS SYSTEM OF PUMPS IN THE TWIN-SCREW YACHT “MARGARITA.” 
CONSTRUCTED BY MESSRS. LAMONT AND CO., ENGINEERS, PAISLEY. 
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vitation of the local Reception Committee, pro- 
ceeded by specially-retained tramcars to lunch in 
St. Andrew’s Hall. 


SECTION VI.—MINING. 
Sir Wm. Thomas Lewis, Bart., President, at the 























—_7— _ i z outset of the sitting, said that meeting there as 
representatives of mining, in the neighbourhood, 
sat! almost, of a sad disaster which took place within 


the last 10 days, it was a-duty devolving upon them 
to pass a vote of sympathy and condolence with 
| D fies eg . 2 those who suffered from it. 
e + ae Mr. G. 8. Dixon, coalmaster, Glasgow, seconded, 
and the vote was agreed to. 
Sir William Thomas Lewis then gave a short 
Ja— , | review of the coal-mining industry. He said the 
\ c Cee death-rate from accidents in coal mines was now 
‘ aa four lives per million tons raised, while in 1851 the 
number was 19. This increased safety was due to 
the introduction of machinery, to improved dis- 
cipline, and to better management. Coal-mining 
was still surrounded with risks of accident, but the 
occupation as a whole was particularly healthy as 
compared with other trades. The wages of miners 
had risen considerably. As compared with 40 years 
ago, there was an increase in the labour cost of coal 
getting of at least 20 per cent., leaving entirely out 
of the calculation the recent prosperous times in the 
Stead’s proposal, and would be quite ready toj|ingly good basis for testing the variations in| coal trade. Further, the increased cost of working 
assist in the work :f Mr. Stead would consent to| chemists’ work. All the research had been done | coal in prosperous times was out of all proportion 
act asthe chairman. In answer to Mr. Talbot, he| since June 15, so that there was no time to include | to the percentage of increased wages due to im- 
stated that the ingots were cast vertically, and | the silicon in the analyses, nor would it have been | proved prices. One of the results of higher wages 
were not moved until they were quite solid. With| much use to do so, because the Swedish iron used |to miners was a falling off in the output per man. 
regard to Mr. Paul's suggestion, he did not see | contained only the merest traces of that element. |The American colliery proprietors obtained an 
that it was feasible to take samples of wire from The meeting was then adjourned until ten o’clock | average of 493 tons per annum for each person 
a billet, but wire samples would form an exceed- on Wednesday morning, and the members, by in-! employed in the year 1900, while those in the 
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United Kingdom only obtained 382 tons per man. 
This was partly due to the difference in the mode 
of working, the average thickness of the seams 
worked, and the longer hours in America, but more 
particularly to the more general use of machinery. 
In this country there were only 311 mechanical 
coal-cutters employed in 1900, and the quantity 
of coal got by them was 3,312,000 tons; while in the 
bituminous coal district of Pennsylvania alone there 
were 3125 mechanical coal-cutters. The machine- 
mined product of the United States had increased 
168 per cent. in five years. The coal output of 
the United States now exceeded that of this 
country. In 1900 it was 245,422,000 tons, as 
compared with 225,181,000 tons here. We ex- 
ported 58,405,000 tons, and the Americans 
exported 7,551,850 tons ; they were preparing to 
greatly increase these figures. In the East, 
English coal was being displaced permanently by 
fuel from Australia, Japan, and India, and the 
prospect of our maintaining our export trade at 
its present level, especially with the duty added, 
was doubtful. It was therefore necessary to seek 
with all diligence for improved and cheapened 
methods of working. In many instances lessees 
worked out only the best seams, and left the 
thinner ones in the ground. Consideration ought 
to be given to the order of working the seams: 
whether they should begin with the upper or the 
lower. In some districts seams of 24 ft. thick were 
considered unworkable, while in others they got 
those of 16 in. There were great differences of 
opinion, and also very diversified methods of opera- 
tion ; and it was desirable that the Institution should 
endeavour to gather the information necessary for 
a definite opinion to be formed as to the best 
methods of working. Whatever view was adopted 
as to the extent of our coal resources, it was abso- 
lutely certain that we ought not to waste them. 

Ex-President H. C. Peake, Walsall Wood 
Colliery, Staffordshire, moved a hearty vote of 
thanks to Sir Wm. Lewis for his admirable address. 

Mr. A. J. Longden, Staunton Iron Works, in 
seconding this vote, said that Sir William had 
referred to the competition which we undoubtedly 
had to face in America. A few weeks ago he 
went there to make general inquiry for his own 
information ; and it might interest the gentle- 
men present to know that he found a colliery 
there at which the total cost of the getting 
of coal was 3s. per ton, the selling price being 
3s. 6d. per ton, and they were quite happy. It 
struck him that in this country they would have 
something to do to get down to that figure; it 
would take them all their time. Of course, if they 
took it in another way, the 3s. 6d. represented 
slack for coke which was sold at 4s. 6d. per ton. 
Half of the coal was composed of slack, and there- 
fore cost 1s. 6d. per ton. But the significance of 
the matter lay in the fact that the coke was taken 
to the blast-furnaces, where iron was made for 30s. 
per ton. In Cleveland it took them all their time 
to’ make it at 45s. per ton. With regard to 
wastage at the pits, to which Sir Thomas Lewis had 
referred, he had been looking into the subject 
lately, and his own impression was that 10 per cent. 
was about the usual waste in mines. He had seen 
much higher figures, but he had compared things 
with some of his Scotch friends since he had come 
there, and they bore him out in the figure. 

Sir W. T. Lewis briefly replied to the vote. 


Generous Girt By New Presip—ENt—LeEcTURE- 
SHIP IN MINING. 


Sir W. T. Lewis then introduced his successor 
in the Chair, Mr. James S. Dixon, coal-master, 
Glasgow. 

The following is an abstract of Mr. Dixon’s 
address : 

In taking the Chair at this important Congress 
of Mining Engineers, I have to return thanks to the 
members of council of the Institution of Mining 
Engineers for the honour they have done me in 
electing me to fill the position of President for 
the ensuing year. I take this more as a compli- 
ment to the Mining Institute of Scotland than to 
myself. I have long considered that in Scotland 
there has been a want of a centre for the teaching 
of the higher branches of the science and practice 
of mining. There are several mining schools at 
Hamilton, Coatbridge, and elsewhere, which have 
done and are doing admirable work ; but I con- 
sider the subject is one worthy of a higher place: 
and in a district such as is embraced in the Scotch 
coalfields, there should be ample room for a 





University Chair of Mining, to take its place along- 
side that of Civil Engineering, Naval Architecture, 
and Marine Engineering, and several other subjects 
more or less intimately connected with the im- 
portant industries of this district. During my 
connection with mining—approaching forty years 
—I have always been struck with the desire for 
knowledge of their profession and business that is 
exhibited by numbers of the best of the young 
men learning mining engineering, and employed in 
and about the mines. 

Besides them there are others more favourably 
situated, who wish to acquire a knowledge of 
mining along with a wider University training. 
This desire to further their own, and thereby the 
country’s, good, I desire to encourage. 

I feel from among these a number will respond, 
sufficient to warrant the institution of a Chair of 
Mining in the University. With these views I 
have been in communication with the authorities 
of the University of Glasgow on the subject. 

My intention was to endow a Chair of Mining with 
a sum of 10,000I. ; but I find this is not quite suffi- 
cient, and that something like double that amount 
is required for such a position. 

The alternative is a lectureship, of which there 
are already about a dozen on various subjects of 
art and science, doing valuable work. 

Dr. Story, on behalf of the University authori- 
ties, has received the proposal most cordially, and 
suggested that I might temporarily endow a lecture- 
ship on mining for five or six years, with the hope 
that, if it proves successful, I might afterwards 
bring it up to the full status of a professorship, 
either alone or with the assistance of others. 

Thanks to Mr. Carnegie’s generous gift, young 
men who cannot pay fees will be enabled to follow 
these classes free ; the proceeds of this gift will 
also, I understand, be available for the equipment 
of a laboratory for such a class. 

I hope the necessary arrangements will be carried 
through successfully; it will lie with those who 
are to be benefited to make the effort a suc- 
cess, by taking advantage of the classes to be pro- 
vided. 

Principal Story said although he might, strictly 
speaking, have no right to appear at the Institute, 
or to speak, he thought the members would bear 
with him when he expressed the very great gratifi- 
cation with which he had heard the statement the 
President had made. He had an idea that such a 
statement was to be made, and it was one of the 
most gratifying instances which he had recently 
met with of the reviving interest in the efficiency of 
the University. 


Councit’s ANNUAL REPORT. 


The twelfth annual report of the Council of the 
Institution of Mining Engineers was submitted by 
the Secretary, Mr. M. Walton-Brown. It gave an 
account of the papers read during the last session. 


Tue Om SHaLe Fietps oF THE LOTHIANS. 


Mr H. M. Cadell opened the Congress with the 
first paper, entitled ‘‘ The Oil Shale Fields of the 
Lothians.” The following is an abstract of the 
paper : 

The author first described generally the principal charac- 
teristics of the Scottish carboniferous system of the 
Lothians, which included the coal measures, millstone 
grit, carboniferous limestone, and lower carboniferous 
or calciferous sandstone series. The last and lowest of 
these divisions contained in its upper section the o:] shale 
measures. The thickness of the calciferous sandstone 
series he estimated in round figures at 9000 ft., and the 
oil shale measures occupied the upper 3000 ft. of this ses- 
tion. Oil shale was not necessarily confined to this geo- 
logical horizon, but ia Scotland all the oil was at present 
derived from seams comprised init. The shale produced 
ammonia as well as oil, and the sulphate of ammonia was 
now one of the principal products without which 
sha'e could hardly be profitably worked. The shale 
seams were about six in number, and varied in thickness 
from 2 ft. up to 15 ft. or more. The principal 
shales were known as the Raeburn Fields, Brox- 
burn, Dunnett, and Pumpherston shales, but at 
some places these seams were divided into several parts, 
each of which was workable. Good shale produced 
30 gallons of crude oil, and 40 lb. or 50 1b. of sulphate of 
ammonia perton. The shale fields were far from regular 
in form, and the whole area was much folded and faulted, 
and was at places invaded by large sheets of intrasive 
basalt. The author described in detail the geological fea- 
tures of the various shale fields worked by about ten dif- 
ferent companies, with a total capital of nearly 2,000,000/. 
The principal shale fields were those of West Calder, Mid 
Calder, Pumpherston, Broxburn, Philpstown, Hopetoun, 
Dalmeny, Straiton, and Burntisland, but shale was not 
being worked at all these places. The author exhibited a 
geological map he had prepared, showivg the probable 
geograpbical extent of the availab’e shale measures; an’ 





illustrated the paper, which was a long one, by numerous 
vertical and horizontal sections across typical areas in 
West and Mid Lothian. 


Tue CAaRBONIFEROUS LIMESTONE COALFIELDS OF 
WEstT a 


Mr. H. M. Cadell next gave a paper on ‘‘ The Car- 
boniferous Limestone Coalfields of West Lothian,” 
of which the following is an abstract : 


. The carboniferous limestone series of Linlithgowshire 
(or West Lothian), immediately covering the ‘011 shales, 
was about 2000 ft. in thickness, and was marked by 
three upper limestone levels and by two or more similar 
marine beds at the base, between which were found 
the coal measures of Bo’ness and the district at and 
to the south of Bathgate. The series was character- 
i by a great development of volcanic rocks, basalt, 
and tuffs, which were interstratified with the coal 
seams of Bo’ness and Bathgate. Between these locali- 
ties the volcanic rocks were very thick, and occupied 
the position of the coals and non-volcanic strata. 
In the centre of the area, to the south of Linlithgow, 
there was a volcanic bank over 2000 ft. thick, where 
no coal had apparently been formed; but to the 
north and south of this nucleus the trap rocks thinned 
away, and the coals began toincrease. The Bo'ness coal- 
field contained more workable and generally better seams 
than the Bathgate fields; and the author exhibited a 
series of vertical sections, showing the relative proportion 
of coal-bearing and volcanic rock along the strip of car- 
boniferous limestone ground extending for 12 mile3 
southward from Bo'ness. 


Mr. 8S. McMurtrie, Redstock, Somerset, referring 
to Mr. Cadell’s first paper, said he believed they 
had not south of the border country any instance 
in which coal seams, or coal shale of any kind, 
yielding oil of any kind, had yet been found. 
With regard to the second paper, there were one or 
two instances resembling what was mentioned by 
him. First of all, as to the shaft petrifying in the 
manner described, he had a very similar example 
in a Somersetshire colliery, where some old pumps 
had been left. With regard to the question of the 
body of air in the pump of a shaft, he remembered 
an instance in which the air gas had accumulated 
in the pump of a shaft under water. He made 
levellings to ascertain whether the level of the 
water at all corresponded with the water in the 
pond room. He found that the water in the shaft 
stood much higher than the water in the pond 
room. The matter was explained by a water blast 
occurring, the gas bursting through the water, and 
burning a man at the bottom of the shaft. He 
congratulated Mr. Cadell on the interest of his 
very valuable papers, 


BrICKMAKING, 


Mr. George L. Allen read a paper on ‘‘ Brick- 
making.” 


The paper was a practical treatise on brickmaking on 
various plans. It described the manufacture of plastic- 
clay bricks, dry pressed bricks, and semi-plastic bricks ; 
not only explaining the machinery, but giving many 
valuable hints as to method and procedure. The 
author insisted on the abolition of rule-of-thumb method 
and the substitution therefor of a scientific system. The 
conclusions were, in brief, that the principal features to be 
taken into consideration were suitable material, situation, 
fuel, labour, water-supply, and market. The situation 
must be right, the water sufficient for all pur s3 
and railway rates, both of fuel and bricks, established. 
The author said: Be sure that you have sufficient ground, 
especially beyond your kilns, so that in a slack season you 
can pile up any bricks which you may be making in excess 
of your orders; otherwise your output will be restricted to 
the capacity of your kilns. Put down sufficient machi- 
nery to maintain a steady stream of bricka all the time, 
have kilns to burn all that you make, and labour in plenty 
to keep things running without a jar or stop. In charge 
of your engine and machines, place a good mechanic who 
is fully competent to do any repair-jobs, and see that he 
is supplied with tools, and the means for repairing 
or making what tools he may require. If he is 
the right man, he will save many repair bills, 
There have been many failures in the use of ma- 
chines, and the cause in nearly every instance can be 
traced to the violation of the principles of clay-working, 
sometimes in the construction, but more generally in the 
use of the machine. The right man will adapt himself to 
the clay, and discover its relation to the machine, and the 
different processes of manufacture. Success is not wholly 
dependant on the machine, but chiefly on the intelligent 
use of it. 

The first thing to look to in selecting a machine is to see 
that it is adapted to your clay. One thing very desirable 
in all brick machinery is strength, but great weight does 
not always denote strength. 

When you start your machinery, do not expect too 
much of it, or test its strength unnecessarily, for every- 
thing is new, and new to your men; and although they 
have operated similar machines, they must learn to handle 
this machine with the new material. If a machine is 
designed for 10,000 bricks a day, work it as near that 
quantity as possible ; if the belt should slip do not replace 
it with a wider one, for it is evident that the machine 


d'become filled with clay stiffer than it rhould be; and 
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it is better to teach the man attending the mixer or 
feeding the machine, that success greatly depends on 
his tempering the clay as evenly as ible. When 
not ia use, do not let the machine stand full of clay, as 
the clay is drying all the time, and the machine when 
started is liable to break down. The artificial drier, in 
connection with the brick machine, represents a fairly 
large investment ; but as it enables the brickmaker to run 
his business all the year round, it is a paying investment. 
A uniform method of setting bricks made from different 
materials and set in different kilns cannot be adopted, bub 
one rule should be always observed, namely, the bricks 
must be set so as to assist in producing a uniform draught 
in every part of the kiln. The amount of space between the 
bricks depends more or less upon the nature of the material, 
and always toa certain extent on the kind of kiln. If 
you propose to make plastic clay bricks, and decide to 
erect ‘a continuous kiln, do not copy a neighbouring 
establishment, where bricks are made from shale. There 
can be no uniform method of building a continuous kiln 
suitable for all kinds of clay. In conclusion, brickmaking, 
like any other business, must be carried out on one prin- 
cipal from start to finish, and that is system. System 
bears the same relation to brick-making as a rudder bears 
to a ship, and is as necessary. System must begin at the 
clay bank, and continue right through every department 
of the busiaess, 


The President said the question of brickmaking 
was one of some importance in this district, as it 
might be elsewhere, because there had been a large 
number of brickworks established. The demand 
for bricks had somewhat decreased, and there was 
what might be called a struggle for existence 
amongst brickmakers. 

Mr. J. A. Longden said that in the district of 
Peterborough the development of brickmaking was 
more remarkable than anything that had taken 
place there within the last 50 years. The material 
went to London. The methods, the plant, and 
everything else were, he should think, the most 
up-to-date in the United Kingdom; and his im- 
pression was that if Mr. Allen had been there, he 
would have modified some of the views he had put 
in his paper. There was one thing left which was 
really rather essential. He, perhaps, might be con- 
sidered a person who was fond of looking at costs, 
but they were not philanthropists—some of them 
might be, but not all. When they made bricks 
they made bricks for money, and he did not under- 
stand why all element of cost had been left out of 
the paper. In 1875 or 1876 he himself wrote two 
elaborate papers on the very subject, and he 
gave costs and everything, His recollection was 
that their cost at that time was 10s. per 1000. 
The bricks in Peterborough district to-day cost 
about 14s. per 1000, and he thought a few hand- 
made bricks about 203. He had made up his mind 
then that he would have nothing to do with revolv- 
ing machines, and all the machines he had put 
down since had been straight dies. He believed 
costs were very much the same to-day. 

Mr. H. M. Cadell, said he was one of the un- 
fortunate brickmakers who needed information on 
this subject very badly. He would like if he could 
be told how to make it pay ; he found it very diffi- 
cult to get for bricks a shilling per 1000 more than 
they cost. They made bricks in Scotland out 
of what was called ‘‘blaize.” They had everything 
up-to-date, and still they could not manage to 
make it pay. The fault was that there 
were so many in the market, and the public 
got all the benefit. He would be glad if they 
could be told of some improved method of 
mixing natural or boulder clay with ‘‘ blaize” that 
would make a better quality of brick. They had 
not the quality of brick of England. They could 
not possibly make bricks at 10s. per 1000 ; at least, 
he did not see how they could. He thought the 
question of costs and the different items of what a 
brickworks could be wrought at under normal con- 
ditions, ought to have been included in this paper. 
Without the cost, it was like Hamlet without the 
Ghost, almost. 

Mr. T. Gilmour, Kilstrattan Bay, said that, so 
far as he had seen in Glasgow, there was nothing 
to match the Ralston machine for brickmaking. 
No doubt a large quantity of brick was made from 
‘* blaize,” but it was a mixed material, which did not 
make a pure brick. It was altogether inferior to 
the brick made of pure clay. The cost of making 
brick was a ‘‘mixed” question. It was not easy to 
tell; everyone knew his own costs. 

The President said Mr. Allen had laid down a 
great many rules, and given a description of all the 
different machines. He would imagine that if 
they worked strictly up to that and brought up 
perfection, their cost would be a very satisfactory 
one. Whether it would put Mr. Cadell’s brick- 


works on the right side of profit and loss was, how- 
ever, another question. 
A vote of thanks was awarded Mr. Allen. 


Tue TarquaH GOLDFIELD. 


In the absence of Mr. A. R. Sawyer, his er 
on ‘‘The Tarquah Goldfield, Gold Coast, West 
Africa,” was held.as read. The following is an 
abstract of it : 


It stated that the reefs in the Tarquah goldfield are 
conglomerates, occurring in a sandstone and quartz for- 
mation. The rocks do not differ from the same rocks in 
the Rand, except that they contain a large quantity of 
iron oxide. The writer estimated the thickness of the 
sandstone-quartzite formation at 4000 ft. to 8000 ft. The 
goldfield has a tendency to a long synclinal slope, trend- 
ing about 40 deg. south-east. The syncline, which at the 
south-western end between Teberibi and Tamsoo, is about 
4 miles wide, appears to widen considerably north-eastward, 
and the north-western outcrop has not been discovered. 
A broken-off portion of the quartzite formation occurs 
about 6 mi’es north-west of Tarquah, near Kotobotwin. 
Then the formation has a strike at right angles to the long 
syncline, and dips 20 deg. north-eastward. The least dis- 
turbed portion of the syncline appears to lie from the 
cen're of the Abosso concession. Probably the sandstone- 
quartzite formation, including the conglomerate beds, 
extends about Tarquah over 100 square miles or more. 
The resemblance between the Witwatersrand and the 
Tarquah syaclives, with respect to the large disturbances 
occurring at either end, is a Tn the reefs the 
matrix consists invariably near tho surface of sand- 
stone of quartz grains, white mica, and iron oxide. 
At the extreme ends of the syncline the matrix 
is schistose. The conglomerate beds usually con- 
tain more gold nearest the foot wall. Tho Tarquah 
conglomerates, when unsheared, resemble the Rand 
bankets in almost every particular, except that the 
matrix is full of hematite. The dykes in and about this 
goldfield, consist mostly of basic igneous rocks. The 
author believes that the Wassau reef will occur deeper 
and deeper, until near the Huniriver it will be at 6000 ft. 
It is however, possible, that reversed faults will throw it 
nearer the surface. Mining operations have been carried 
on ia the district by Europeans since 1875, and several 
of the mines have been at work for many years, but 
absence of railways has prevented their proper develop- 
ment. The author believes that the conglomerate beds 
are permanent in depth. 

There was no discussion. 


Tre NorTHERN Part OF THE TRANSVAAL 
GOLDFIELDs. 


It was explained that Mr. Wm. Smith, who had 
oR a paper ‘*The Northern Part of the 

ransvaal Goldfields,” was at present fighting in 
South Africa,” and the paper was held as read ; 
Mr. Smith being thanked for its preparation. 

Thefull title of the paper was ‘* The Buffelsdoorn 
and Adjacent Districts of the Northern Klerksdorp 
Goldfields, Transvaal.” The following is an ab- 
stract of it : 


The generally recognised succession of beds as known 
on the Rand and neighbouring districts can be more or 
less distinctly recogaised and traced over the Klerksdorp 
district, with this difference : that the country generally is 
more disturbed and broken up by the prezence of in- 
trusive igneous rocks, and considerable areas are covered 
by the overflows from dykes and other centres of 
eruption. The disturbances caused and the extensive 
areas covered by the igneous action has rendered 
progress in prospecting very limited, and in most cases 
1p has been attended with uncertainty and much ex- 
pense. Boring on a large scale and to great depths, 
is now well understood and carried out on the Rand; 
and ib only requires that a systematic plan of pro- 
specting by boreholes be employed to settle the question 
of the position of the payable reefs. The fact that large 
areas are covered with sheets of ancient lava need not 
deter one from piercing thom with the drill, as in all 
probability they will be found of a reasonable thickness, 
especially near the edges of the overflow, and merely a 
cover to the older gold-b2aring formations. The succes- 
sion of strata from below upwards is as follows: (1) 
Granites ; (2) schists; (3) Old and new quartzites, eand- 
stones and shales with gold bearing conglomerates; (4) 
The Black Reef, lying unconformable to the above-named ; 
(5) Dolomites; and (6) the Magaliesberg and Gatsrand 
sandstones and quartzites. 

Then followed a detailed description of the Buffelsdoorn 
mining plant. 


SoMERSET AND BristoL. CoALFIELDs. 


On the list for discussion were papers by Mr. 
James McMurtrie on ‘‘The Geological Features 
of the Somerset and Bristol Coalfields, with special 
reference to the Physical Geology of the Somerset 
Basin” (Transactions of the Institution of Mining 
Engineers, vol. xx., page 306), and ‘‘ Methods of 
Working the Thin Coal Seams of the Bristol and 
Somerset Coalfields” (Transactions of the Institu- 
tion of Mining Engineers, vol. xx., page 340). 

The President said it seemed to him to be a very 
difficult field of coal to work ; but there were great 
possibilities in it, so far as he could gather, for 
the future supply of coal for Britain. Still, it 








seemed to him it would never be a coal that could 
be worked as cheaply as some of the better-situated 


. | Seams, 


This concluded the discussion. 


Tae Cutm-Measure Types or Great Brirain. 

A paper on ‘‘ The Culm-Measure Types of Great 
Britain,” by Mr. W. A. E. Ussher (Transactions 
of the Institution of Mining Engineers, vol. xx., 
page 360), was also on the agenda for discussion. 

A member said he was sorry Mr. Ussher was not 
there to answer to his paper. He knew the district 
very well to which his paper referred, and he con- 
sidered the contribution on this subject a very 
valuable one. He lived in the immediate neigh- 
bourhood, and was connected with the Somerset 
coalfield, which was the furthest southern coalfield in 
England. There was no doubt that there were 
very great possibilities, both southwards and 
eastwards. ‘The eastward district had been 
dealt with by the Dover collieries. Their 
future remained to be seen; but there remained 
also that district to which Mr. Ussher called 
attention, lying to the south of the Mendip chain 
of hills; and he thought that Mr. Ussher, by 
dealing as he had done with the character of these 
measures to the south of the Mendip Hills, had 
thrown very great light on the subject. Between 
the Somerset coalfields and the carbonaceous rocks 
of Devon, they had at present no clue to the 
character of any measures that might exist; and 
there was a fear in many people’s minds that the 
valuable measures in Somersetshire might be lost in 
going westwards, and that these culm measures were 
the impoverished representatives of the more profit- 
able seams to the north of the Mendip Hills. He 
was very glad to find that Mr. Ussher was of a con- 
trary opinion—that they were not the representa- 
tives of the true culm measures at all, but that 
they were the representatives of the millstone grit 
and mountain limestone under different conditions; 
and that there was therefore no reason to doubt— 
at all events, there was great reason to hope—that 
the culm measures, if found to the south of the 
Mendip Hills, would not have lost the valuable 
character which they present to the north end of 
the range. 

This concluded the discussion, and the Section 
adjourned. 





SECTION VIL—MUNICIPAL. 


This section, under the direction of the Incorpo- 
rated Association of Municipal and County Engi- 
neers, met in the Engineering Lecture Theatre. 
The Chairman was Mr. E. George Mawbey, who 
delivered a short introductory address referring to 
Glasgow’s municipal enterprise, notably in connec- 
tion with the tramway system, and commending 
for the consideration of the members the power 
stations, &c., within the city. 


TREATMENT OF SEWAGE. 


Lieut.-Col. A. 8. Jones, V.C., read a paper on 
‘* Treatment of Sewage,” which, together with the 
succeeding paper, we hope to publish in an early 
issue. Meantime we may find space to reproduce 
the general conclusions advanced by the author. 


1. In works of sewerage, limié and regulate, as far as 
possible, volume of sewage by excluding sub-soil and clean 
surface water. 

2. Interpose a narrow deep catch- pit* or grit- 
chamber at some convenient spot for takirg clean heavy 
matter out of the sewer, and then an iron screen (8-in, 
opening between bars) before the sewer discharges into 
the deepest part of tank large enough to hold two or more 
hours’ flow. 

3. The tank outlet should be over a level weir 1 in. 
below level of invert of sewer mouth, and a3 long as con- 
venient ; the fluor of the tank should slope up to this weir 
from deepest part under inlet of sewer. 

4, Such a tank will be quite inoffensive for 15 or 20 
days, and then be nearly tull of sludge, to be run off, if 
level permits, or pumped out. Or it can be left to act as 
a ‘‘septic tank” for six monthsor more, if it is desired to 
encourage anerobic action, with its advantage of less 
sludge, and drawback in offensive smell. 

5. There is no practical difference, as regards the subse- 
quent anzrobic process, between the tarik effluents result- 
ing from the clean and the dirty alternative modes of 





* Of course the sand catch-pit and depositing tank 
referred to in conclusions 2, 3 and 4, above, must be built 
in duplicate, with penstocks on their inlet from sewer, to 
provide for one of each pair being at work while the other 
is being emptied of sand and gravel, or sludge respectively ; 


depositing tank, in order to preserve a current and 
carry on to the latter all solids from the sewer except 





heavy mineral matter. 


and the catch-pit is made ‘‘ narrow ” ascompared with the’ 
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working the depositing tank described in the last con- 
clusion (4). 

6. The essential point ia the aerobic proce:s, whether 
in land or ‘‘coatact bed,” is sufficient aeration (exce:s, 
as by blowing, has no result commensura’e with cost of 
its introduction), and it can be attained by intermit- 
teace of sywage and r-st, or by continuous passage of 
sewage th-ough a contact bed kept always jus» moist ia 
all its atoms by rain-like dropping on the surface, so 
carcfully adjusted as to moisten all parts, and not to form 
a water seal in any part of the bed. Intermittence is 
easily arranged on any scale of working, and continuous 
filtration, on the contrary, is difficult even for a few 
thousand gallons a day. 

7. A low estimate for ths coastruction of contact bed 
may be taken as 5000/.* per acre. but 131 acres of land 
msy often be purchis2d for that sum (at 38/7. per acre) ; 
and we know that area of land, at Aldershot, to have 
dealt with about one million gallons of sewage a day for 
nearly forty years, and to be more efficient than ever ; 

* Such beds at Salford and Birmingham cost 10,0002. 
and upwards p:racre. 























while Mr. Dibdia’s formula—“ one acr3 of contact bei to 

one million gallons a day,” has bean cut down by most of 

his disciples to 500,000 or 250,000 gal'ons; and we have 

ea to learn what the fate of such bed will be ten years 
ence, 

Tho heavy first outlay of capital for land purchase often 
deters councils from a freehold investment which must be 
of great. value to a future generation, and leads them into 
hand-to-mouth expadients, which will leave little or no 
asset whan the sewage problem has a4 last to be faced in 
real earnest, 


Following that of Colonel Jones, was a paper by 
Mr. K. F. Campbell, on ‘‘ Research into the System 
of Sewage Purification by Bacterial and other 
Methods.” This was read by the Secretary, Mr. 
Thomas Cole. These two papers were discussed 
together. 

Mr. Fowler, Leeds, moved a vote of thanks to 
the authors. All those delicate processes of the 


bacteria treatment, he remarked, must really come | 





to nothing if there was not a good manager to 
carry out the engineer’s designs. This applied not 
only to sewage schemes, but to sewage farms gene- 
rally, and he urged the importance of a capable 
manager with the fewest restrictions. All that 
he had heard about Colonel Jones’s experiments 
he quite agreed with. His own experience as 
a water engineer for the last fifty years on 
the Leeds and Bradford Water Works, was that 
one could only get so much out of the filter 
beds, according to the coarseness or fineness of 
the material over which the sewage was allowed 
to The result of his investigations in 
connection with the bacteria beds was that the 
coarser the material of the beds, the more the 
suspended matter filtered into the beds. If 
the upper layer was sand, the suspended matter 
never got beyond that sand. It would cover the 
sand, perhaps, to the thickness of a shilling, and the 
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filtering medium would remain almost intact ; but 
if you used bricks, and finished it off with clinkers 
and cinders of a more porous and open nature, the 
matter in the sewage would go through into the 
filtering bed, and entirely clog it up. It was 
all very well for enthusiasts to say that the bacteria 


process would be a permanent and complete success. | 


His experience of it was quite the reverse. You 


would have to take out the.filtering medium, and 
clean it just the same as you had to clean a water) 


filter. 

Mr. Midgeley Taylor thought that in any experi- 
mental works put up for the bacterial treatment of 
sewage—unless you were dealing with the whole area 
which was being drained through the upper portion 
of the works—the impossibility of obtaining a true 





Fie. 5. 
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| sample of the whole flow of sewage rendered most 
of such experiments rather abortive. It would 
take something between 2001. and 2501. per annum 
to keep a bacterial contact bed in order ; and this 
annual expenditure was very much lost sight of by 
engineers when recommending authorities to put 
up bacterial installations. 

Mr. A. J. Martin, Exeter, stated that Mr. 
Campbell had shown his broad-mindedness by 
laying down a little installation on the close septic 
‘tank system. It was only recently started, and 
| did not furnish much evidence to answer some of 
| the questions raised. It was not operating for the 
'main portion of Huddersfield, but merely with 
'the very concentrated sewage of an uplying 
portion of the burgh ; and, so far as he had seen, 





the effluent obtained by a single contact from that 
bed was a very good one to all appearance. Of 
course, he could say nothing about its internal 
composition. Possibly the weakest point of land 
treatment was that it laid itself open, more than any 
other system, to being tampered with in the supposed 
interests of the rates. The temptation to grow crops, 
and to sacrifice the purification of the sewage to the 
interests of the crops, was one which few authorities 
were able to resist. Colonel Jones misunderstood 
Mr. Cameron in supposing that Mr. Cameron’s 
idea in covering the tank was to retain the gases of 
putrefaction. Of course, it operated in that way, 
but Mr. Cameron’s object was not so much to 
retain those gases as, in the first place, to exclude 
air, and, in the second place, to preserve an equable 
temperature in the upper layers of the tank. 
The cost of covering a septic tank would not come 
to more than 5d. per head. It was not a great 
cost, and there were advantages which should not 
be overlooked. Besides those he had mentioned, 
there was the possibility of a nuisance from an 
open tank. At Leeds, it had been pointed out by 
the committee that, while tanks could be open 
without nuisance, the probability was that where a 
strong domestic sewage came to be treated in such 
tanks, there would be a very great nuisance ; but 
on that point he would not go so far as to say 
that the decomposition which took place was 
invariably accompanied by offensive gases. Colonel 
Jones was not correct in saying that it was neces- 
sary to introduce screens, through which the 
sewage passed into the chambers before it was 
turned into the septic tank. Of some hundreds 
of tanks with which he had been connected, there 
were not three which had screens through which 
the sewage passed. 

Mr. Price, Birmingham, said that when they were 
dealing with sewage it was rather useful to know 
what that sewage consisted of. Mr. Martin referred 
to the Exeter sewage, and it was a well-known fact 
from the analysis of the Exeter sewage that it was 
only one-seventh of the strength of Birmingham 
sewage. Inacity like Birmingham you could not 
have an entirely different system of sewage and 
sewers. The centre of the city must be dealt with 
on combination lines. Therefore you had all this 
heavy detritus, especially with a district like that 
of Birmingham, where there was so much mac- 
adamised surface, carried down to the outfall, 
and you must have detritus tanks. Colonel Jones 
was very consistent : he had always advocated the 
land treatment, and Mr. Price thought he was on 
the right lines. Unfortunately, at Birmingham 
they had not been able to get a sufficient area of 





land at present to deal with the sewage; but he 
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thought in the next twenty years they would have 
something very different; and they would either 
have to go to very large expense in providing wider 
areas, or they would have to come to this bacterial 
treatment. He considered they should have bac- 
terial treatment to a certain extent, but the land 
treatment would have to be kept up still. 

Mr. S. S. Platt, Rochdale, argued that it ought 
to be clearly and fully understood that experiments 
with sewage like that of Exeter were altogether 
beside the mark when dealing with the sewage of 
manufacturing towns. Each case must be dealt 
with on its own merits, because manufacturing 
refuse varied so much. He agreed with Mr. Camp- 
bell when he said that by no process could the 
formation of sludge be obviated. To a certain 
extent, he agreed that a very satisfactory result 
could be got out of the septic tank, but with 
the manufacturing refuse he had the same ex- 

rience as Mr, Campbell : that it took something 
ike six months to get on any scum at all. When you 
got the scum on, unless you had covered tanks, the 
first storm or high wind broke up the scum, and 
the whole arrangement was upset. 

Mr. Thomas Stewart, Cape Colony, gave the 
result of experiences with the bacterial treatment 
in South Africa. In further developments it was 
extremely likely that, instead of adopting the septic 
tank, they might, in the first instance, pass the 
sewage on to the ground. 

Mr. Munce, Belfast, spoke to a scheme of bac- 
terial beds in his district, on which 80,0001. was 
being spent. Several materials had been tried for 
the beds—coke, bricks, and some other things, 
but bricks were found to be the best. 

Mr. Gilbert Thomson, Glasgow, observed that 
the bacterial methods had been treated much 
more severely than they were accustomed to 
hear them treated; and that, in his opinion, 
tended to a more useful redressing of the 
balance of public opinion. Public opinion had 
very largely drifted round to adopting bac- 
terial systems without knowing very clearly why ; 
and so far from local authorities giving engi- 
neers full control over the working of the systems, 
they had gone to another extreme, and engineers 
were intrusted sometimes by their employers to 
carry out schemes on some particular method of 
sewage disposal. That was a most serious draw- 
back in the present state of knowledge. The local 
conditions must in every case be the determining 
factor as to which system should be adopted. 

Mr. Corbett, Salford, stated that it was about 
nine years since sprinklers were first used at the 
works to sprinkle water over the contact beds ; 
and his experience was that in beds that had been 
used practically continuously for five years they 
found no deterioration whatever. There was, on 
the contrary, rather an improvement in the body 
of the bed. 

The Chairman said it was not a question 
now merely of artificial bacterial treatment v. 
land. What we had arrived at was that we 
could satisfactorily purify sewage—that of manu- 
facturing towns as well as domestic sewage—by 
the bacterial treatment. That had been proved 
beyond all doubt ; but his own idea at the present 
time was that where there was very excellent land 
available, and plenty of it, the time had not come to 
disregard those opportunities and adopt bacterial 
treatment wholesale and recklessly. It was not 
fair to be too severe on the septic people. What 
he had proved in Leicester was that the septic 
system was not a good system for preliminary 
treatment ; but you must have ample land accom- 
modation. Bacterial treatment would be an 
absolute failure unless you have sufficient land 
accommodation, and it was a question whether you 
should have the tanks open or covered. He 
believed there were a number of places where 
covered tanks would be better than open ones. 

Colonel Jones and Mr. Martin having each 
briefly replied, the meeting adjourned. 





SECTION VIII.—GAS. 

This section, organised by the Institution of Gas 
Engineers, was presided over by Mr. George Live- 
say, the vice-presidents being Mr. William Foulis, 
Mr. W. R. Herring, and Mr. T.O. Paterson. The 
meeting was held in the Natural History Lecture 
Theatre. 

The Chairman delivered a short address, in which 
he reviewed the progress of gas engineering, re- 
ferring generally to the various appliances and 





burners, and he gave some general facts connected 
with the system of remunerating labour at the 
South Metropolitan Company’s works, of which he 
is engineer. He pleaded for less legislative restric- 
tion, remarking that the sliding scale and the auc- 
tion clauses automatically insured the careful raising 
of capital at the lowest possible rate and with judi- 
cious spending ; he insisted, further, that competi- 
tion made certain that the consumers would get 
the best gas obtainable. The public needed 
cheap gas of good heating power, the nominal 
illuminating power not being so much a con- 
sideration. In this we were much behind Conti- 
nental countries. In six years at most the Wels- 
bach patent of 1893 expired. Mantles at 24d. each, 
the price at which they were being obtained in Ger- 
many, would enable heating gas to be used for illu- 
mination, and would result in great economy. 

At the conclusion of the address, Dr. Liebold, in 
the name of the German Institution, returned 
thanks for the welcome given. 

The first paper on the list was one prepared by 
the Committee, describing the various systems of 
gas lighting at the Exhibition ; the Welsbach high- 

ressure incandescent system ; the Scott-Snell self- 
intensifying gas lamp; the Kitson incandescent 
oil light ; and acetylene gas. This paper, which was 
purely descriptive and of much help to visitors to 
the Exhibition, was taken as read, as was also that 
by Mr. Fernand Bruyre on the ‘‘ Emile Gobbé’s 
Process for the Production of Water Gas,” in 
which there was described a ‘‘ quenching pro- 
ducer.” 


Warer-Gas as AN ApsuncT IN THE MANUFACTURE 
oF CoaL-Gas. 

This paper, by Professor Vivian B. Lewes, 
we hope to reproduce in an early issue, and 
will therefore proceed to report the discussion ; 
but it may be said that Professor Lewes’ experi- 
ments were associated with the dilution of coal 
gas with water gas, the latter being heated to a 
given temperature, either direct from the generator 
or by being — through iron pipes recessed in 
the walls of the retorts. It was said that this showed 
a great economy, but at the same time the author 
maintained that much depended on the quality of 
the coal. 

Mr. G. R. Love called attention to Professor 
Lewes’ statement that in working horizontal 
retorts and enclosing one end of the ascension 
pipe, the normal conditions went down very con- 
siderably ; but he had found no diminution under 
similar conditions, and was quite surprised at 
Professor Lewes’ result, which brought from the 
professor the reply that he could not have been 
more surprised than he was himself. 

Mr. E. H. Millar, Durham, wished to know if 
the gas were distributed through the district as 
experimented with. From his experience,.a mix- 
ture of coal and water-gas, in anything like the 
proportions given, would, he thought, cause con- 
siderable trouble to consumers. The Chairman 
thought he might say, at once, that the experi- 
ments formed a very small proportion of the total 
make, so that the gas could not have been distri- 
buted. Mr. Millar, continuing, expressed the 
opinion that a proportion of 40 per cent. of water- 
gas could not be regularly distributed on account 
of the effect on the burners, as well as on gas fires 
and gas stoves. * 

The Chairman remarked that there were some 
gas companies, which he could name, distributing 
more than 40 per cent. now. 

Mr. Grafton, London, pointed out that the quality 
of the gas had been tested on a 16-candle basis, 
instead of 14 candles. The effect was to augment 
the power by about three-quarter candles, owing to 
the action of the Argand on the quality. If this 
point were kept in view, he rather thought a good 
deal of the flower of the paper would disappear. 

Mr. Thomas Glover, West Bromwich, said that 
from Continental figures he was given to under- 
stand that the amount of benzol required for 
1000 ft. of mixed gases would be half a gallon. 
He was very pleased to say that, as a result of his 
working, he had found those figures to be practi- 
cally correct. If they were to allow 4d. or 4$d. 
per 1000 for purified water gas, and add to that 
the cost of half a gallon of benzol, they got 
finished water-gas at 9d., which was a remarkable 
figure when they considered the cost of the ordi- 
nary method of making carburetted water - gas, 
taking 24 gallons of oil to begin with, along with 
the other charges. He had not been able to carry 





out experiments on the same scale as Professor 
Lewes, but he must acknowledge that it was quite 
possible to obtain the results claimed. 

Mr. W. R. Herring, Edinburgh, wished to point 
out the necessity there was for experiments with 
the process elsewhere and with other coals. Better 
results, for instance, might be obtained with the 
high-class coal which they used in Edinburgh. _ If 
Professor Lewes could send his assistant to Edin- 
burgh next spring, he (Mr. Herring) would be 
very glad to have the plant placed at his disposal, 
so that they might have a number of results taken 
with the various classes of coal. 

Mr. Charles Hunt, Birmingham, agreed that it 
was very desirable, before absolutely accepting the 
process as one capable of universal adoption, that 
further experiments should be made with different 
classes of coal. 

Mr. Sydney Y. Stourbridge assured the meeting 
that the experiments were most carefully carried 
out ; the tests were made hourly throughout the 
24 hours by Professor Lewes’ assistant and his 
own; and everything was weighed and measured 
with the greatest possible exactitude, so that they 
could rely absolutely upon the figures given. He 
wished to disclaim any sort of credit for the results 
obtained. Professor Lewes was the originator of 
the idea. 

Mr. G. W. Helps, Croydon, was of opinion that 
a gas containing 3 per cent. carbonic acid must 
adversely influence the conditions under which the 
purification would be carried out ; so that he had 
a difficulty in agreeing with Professor Lewes’ con- 
clusion—that the increase in cost due to purifica- 
tion was a negligible quantity. 

Professor Lewes, in the course of his reply, dealt 
first with Mr. Love’s remarks on the ascension 
pipe. They had tried, he explained, the experi- 
ment three or four times, and in each case they got 
precisely the same results. They then opened the 
other ascension pipe, and went back exactly to the 
original figures once more. Manifestly it was not 
chance. There was something going on in the 
retort itself. He was endeavouring to find out at 
present, by chemical means, what had really taken 
place. So soon as he was able to give the informa- 
tion, they might depend upon having it. In reply 
toMr. Millar, he had to point out that when you add 
40 per cent. of water-gas, you did not have 40 per 
cent. of that gas in the mixture. When they took 
100 volumes of the mixture, it only contained 29 per 
cent. of water-gas, and that was a quantity with 
which the most of burners could deal. Mr. Grafton 
had raised a most important point when he spoke of 
the standard. But they had also tested the gas, using 
a 5-cubic-foot rate of flow; the results only lost 
something like 25 per cent., which was far from 
total disappointment, as feared by Mr. Grafton. 
He had much pleasure in accepting Mr. Herring’s 
most generous offer. 


Automatic LIGHTING AND EXTINGUISHING STREET 
Lamps. 


Mr. J. W. Helps, the Secretary, read the next 
paper, contributed by Mr. A. Rothenbach, jun., of 
Berne, Switzerland. This reviewed briefly the 
systems adopted for lighting and extinguishing 
lamps in Switzerland. Electric- spark ignition 
systems had proved unsatisfactory because of the 
breaking of the wires owing to the weight of 
snow, &c., their entanglement with other wires, 
especially those of trolley lines, and the changes 
of temperature, causing the oxidation of the con- 
tact buttons. Compressed air had the drawback 
that leakages and obstructions in the pipes laid 
underground involved expense and interruption, 
while the hydraulic and other systems had also 
proved disadvantageous. The author described, at 
the request of the Gas Engineering Association of 
Switzerland, an apparatus consisting of clockwork, 
hermetically enclosed in a brass box, containing the 
valves, which were set in motion by the spring of 
the clock, and thus the lantern could be lighted 
with regularity according to a prearranged time, 
even although the lamp was in an isolated place. 

This ended the proceedings at this Section on 
Tuesday. 


SECTION IX.—ELECTRICAL. 


PRESIDENT'’s ADDRESS. 

The Electrical Section met in the Natural Philo- 
sophy Lecture Theatre of the University. The Hall 
was crowded by 11 o’clock, when the President of 
the Section, Mr. W. Langdon, President of the 
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Institution of Electrical Engineers, opened the 
proceedings. He delivered a weighty address, 
affording ample food for the serious considera- 
tion of electricians and the public at large. 
The keynote was the same which the Presi- 
dent of the Congress had struck a few minutes 
previously, Shall we be able to retain our 
ground? The visit to. the electrical exhibits at 
the Exhibition which followed Tuesday morning’s 
proceedings was little likely to dispel the sombre 
impression which the address had left upon his 
hearers. For although British firms are well repre- 
sented in the Exhibition, foreign competition was 
only too strongly to the front. There was, of 
course, no discussion. In proposing a vote of 
thanks to the President, Professor Magnus Maclean 
mentioned that Professor Grey (Lord Kelvin’s 
successor in the Physical Chair) was ready to grant 
the use of apparatus to any member desiring to 
avail himself of this offer; and Professor Grey 
added that his collection of apparatus comprised 
many apparatus of historical value, of Tait, Joule, 
Kelvin, and others. 


Nores oN THE ExecrricaL EXHIBITS IN THE 
EXHIBITION. 

Mr. W. B. Sayers made the best use of the ten 
minutes which the Committee had allowed him for 
communicating what he was anxious to characterise 
as his unofficial personal impressions of the Ex- 
hibition. Mr. Sayers was one of the guides of 
the parties which afterwards visited the Exhibi- 
tion by arrangement with the convener of this 
excursion—Mr. Mavor. We briefly enumerate the 
firms and subjects touched upon. The British 
Schukert Company was, no doubt, best repre- 
sented. Most of their novelties are known to our 
readers, from the visit of the Institution of Elec- 
trical Engineers to Germany. There is a plant 
transforming the 500 volts current of the Exhibi- 
tion supply up to 10,000 volts by means of rotary 
and static transformers, breaking the current of 
100 kilowatts by means of the transformers and 
switches with horn arc extinguishers. There 
is a direct-coupled twin-duplex pump working 
against a head of 520 metres driven by a 615 
horse-power motor mounted between the two 
pumps, with concentric valves, which are con- 
structed by Messrs. Ehrhardt and Sehmer, of Saar- 
rucken. The 900-ampere starter for the pump 
motor resembles two transformers connected in 
parallel to subdivide the strong currents, and 
immersed in water for keeping the resistance 
cool. The starter is manipulated by a hand- 
wheel, and the motor started easily when contact 
was made on the first part of the arcs. The 
surface-contact tramways now in use at Munich 
are also explained by models in the pavilion of 
the company. There are further to be seen the 
rock drills driven by hydraulic power, whose 
rate of speed is influenced by the hardness of 
the stone. 

The British Westinghouse Company have, in 
addition to their exhibit in the Hall, a pavilion 
of their own, in which a 125 horse-power gas- 
engine with three cylinders, consuming, it is 
stated, 18 cubic feet of gas per kilowatt, is 
driving a continuous-current generator, which, 
through motors, actuates other machinery. The 
governor varies the quality of the explosive 
mixture. There is also a tramcar, whose mag- 
netic brake is pulled down towards the rails, so 
that the adhesion increases as the brake is being 
applied. ‘ 

In the Machinery Hall, Messrs. Mather and 
Platt show one of their 800-kilowatt dynamos, 
which they are building for Salford ; also a drilling 
machine with magnetic adhesion device, the mag- 
netic bosses being in the foot. Further fixing is 
required for heavy work. Inthe enclosure of the 
generating station a direct reading and recording 
wattmeter by Olivetti, of Ivrea, is used, containing 
a reversible motor with worm gear, the power being 
measured by a shunt and main coil as in Siemens 
wattmeters ; the motor runs in either direction and 
the records are made with the aid of a spring 
whose tension is reduced or increased. Lord Kelvin 
and Mr. White also exhibit a recorder for both 
amperes and volts, the peculiarity being that it is 
constructed specially for feeders ; the change of the 
paper is, Mr. Sayers said, effected in a very simple 
and clever manner. 

Messrs. Lahmeyer and Co., of Frankfort, show 
their controller for overhead travellers worked by 
two electric motors. reference to which apparatus 


was made in our report on the visit to Germany, 
the two switches are controlled by one lever. 

The Sturtevant Engineering Company have time- 
limiting starting switches on view. The magnetic 
trigger is shunted by an iron strip, which, if the 
overload continues for more than a moment, is 
heated so that the trigger flies off. 

Messrs. Ross and Sons, of Glasgow, have a 
peculiar exhibit in their speed-reducing gear con- 
structed on the Planet gear principle. he small 
apparatus shown reduces speed in the ratio of 6133 
to 1, and, it is said, all intermediate ratios. A copy 
of the Glasgow Herald was printed before the eyes 
of the visitors bya Hoe printing press—a four- 
roller machine with two folders, driven by a 500-volt 
motor of 50 horse-power, geared directly with 
steel gear into a spurwheel. As the machine 
has to be turned very slowly backward or forward 
for ‘‘ making ready,” a special motor generator is 
employed which reduces the tension to 75 volts. 
The starting is effected in five different operations, 
all controlled by a single hand-wheel, which has 
to be brought back to zero for re-starting. The 
Hoe machine, with its electric driving arrange- 
ments, was illustrated and described by usa few 
weeks ago (vide page 265 ante). 

Messrs. Duncan Stewart and Co., of Glasgow, show 
a MacCallum coal-dust-burning engine of 1000horse- 
power for 150 revolutions, which, Mr. Sayers re- 
marked, had been running light for half an hour or 
so. The coal-dust is blown into the cylinder by a 
timed jet of compressed air in connection with a 
rotary charge plate and an automatic non-return 
valve, and the plunger piston is provided with a 
gland and a sill for water and oil, in which any 
dust collects. Half a pound of coal dust is said to 
be consumed per indicated horse-power per hour. 

In the Industrial Hall the Glasgow Corporation 
telephone switchboard, on the Bennett-MacLean 
system, forms a very interesting novelty. It was 
constructed by the Telegraph Manufacturing Com- 
pany, of Helsby, and is a call wire system without 
any wires, that is to say, two wires are saved by 
relays, whose armatures remain unaffected when any 
current flows through two coils in series. The 
switchboard of the National Telephone Company, 
whose instruments ring with the aid of rotary con- 
vertors, is close by. 

Other exhibits we can only just mention. Messrs. 
Mavor and Coulson show various electric machines, 
Hurd coal cutters, ship deck planers, pumps, port- 


able drills, geared motors, and countershafts. The| © 


British Insulated Wire Company have supplied all 
the cables and mains of the Exhibition. Dynamos, 
direct-driven by gas motors of 12 horse-power, can 
be seen at the stand of the National Gas Engine 
Company. Messrs. Reavell and Co., of Ipswich, 
have their air compressors and hoists with central 
valves on view; these were described in Enat- 
NEERING last year. Coal cutters can also be seen 
at the stand of Messrs. Clarke, Stevenson, and Co., 
of Barnsley ; mining motors, completely or partly 
enclosed, electrically driven centrifugal pumps, &c., 
by Messrs. Peebles and Co., of Edinburgh. The 
Lancashire Dynamo and Motor Company was on 
Tuesday morning doing the chief work for the 
Exhibition supply. They have a 30090-volt triphase 
alternator, driving a 500-volt continuous-current 
generator by a synchronous motor ; the generator 
on this occasion could only develop 350 volts, owing 
to the-low steam pressure. Mr. Sayers’ full paper 
will appear in the Proceedings of the Institution. 
The visit was intended to afford guidance for 
further study. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 28, 

THE strike situation has not materially changed, 
although a few mills are partially running. Attempts 
will be made this week to increase the number at Pitts- 
burgh and at two or three Ohio River points. Three 
additional furnaces will go into blaston October 15, near 
Birmingham. The steel plant at Ensley, Ala. will soon 
be ready. New soaking pits are replacing the reheat- 
ing furnaces, and the ten open-hearth furnaces will 
soon be in operation. The Tennessee Coal and Iron 
Company are preparing to erect a cotton tie plant. 
The Republic Iron and Bteel Company is credited with 
the erection of a large steel plant near Birmingham, 
Ala. Important improvements and enlargements are 
being hurried along in other parts of the country. 
The idleness of so much steel capacity will soon result 
in an accumulation of pig iron, but not in excess of the 
estimated consumption requirements. When resump- 








tion does set in, the pressure for supplies will keep 
cspacity at maximum limits for months, The inde- 





pendent mills are being y strengthened by the 
strike, and the managers believe they will be able to 
control much of the trade that is now forced to come to 
them. The scarcity of material because of the strike 
applies mainly to tubes, skelp, bars, tin plates, and 
sheets. The newspapers give all points of encourage- 
ment favourable to the steel combination, and cut out 
all favourable points from the strikers’ side. Merchant 
bars are extremely scarce, and buyers in the west are 
trying to patch out in the east. Very large require- 
ments for structural material are being held back for 
good reasons. Several railroad companies have offered 
30 dols. for early rail deliveries. Merchant steel 
demand has improved since the strike opened, Mexican 
rail requirements are heavy, and large sales of both 
standard and girder rails have been made. The indi- 
cations are that the pressure for certain finished pro- 
ducts will become very acute by October, but the 
combination gives the impression that it will be 
supplying the trade by that time, A cut of 25 _ 
cent. has just been made in plate glass owing to low 
prices ruling abroad, . 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 28th ult., the large steel screw 
steamer Oakley, built by. Messrs. W. Gray and Co., 
Limited, for Mr. W. R. , of Belfast, was taken for 
her trial trip. This boat is of the following dimensions : 
Length, 352 ft. ; breadth, 49 ft. 6 in. ; and depth, 28 ft. 3 in. 
Her engines are of the triple-expansion type, supplied by 
the Central Marine Engine Works, of Messrs. Gray and 
Co., and have cylinders 254 in., 404 in., and 67 in. in 
diameter, with ope stroke of 45in. Steam is generated 
in two large steel boilers working at a pressure of 160 lb, 
per square inch. After adjustment of compasses a full- 
speed trial was made, the vessel rinse. 11 knots, the 
engines working smoothly and without hitch. 





Messrs. David J. Dunlop and Co., engineers and ship- 
builders, Inch Works, Port Glasgow, launched on Thurs- 
day, the 29th ult., thes.s. Rubi, the second of twosteamers 
they have on order for the China and Manila Steamship 
Company, Limited, of Hong Kong, through their London 
agents, Meesra. William Adamson and Co. The rincipal 
dimensions of the boat are: Length, 295 ft.; breadth, 
404 ft.; and depth moulded to spar deck, 25 ft. The 
machinery consists of one set of triple-expansion engines, 
having cylinders 224 in., 37 in., and 60 in. in diameter by 
45 in. length of stroke. 





On Thursday, the 29th ult., there was launched from the 
yard of the Tyne Iron Shipbuilding Company, Limited, 
of Willington Quay-on-Tyne, a steel screw steamer built 
to the order of Messrs. Elder Dempster and Co., of Liver- 

1, and of the following dimensions, viz.: Length, 325 ft.; 
Loontih, 45 ft. ; depth, 22} ft. The engines. which are 
to be supplied by the Wallsend Slipway and Engineering 
ompany, Limited, are of the triple-expansion type, having 
cylinders 23 in., 37 in., and 611n. in diameter by 42 in. 
stroke, and are supplied with steam at a pressure of 160 lb. 
On leaving the ways the vessel was named the Sansu. 





On Friday the 30th ult., there was launched from the 
yard of the Sunderland Shipbuilding Company, Limited, 
a steel screw steamer narra 360 ft. between perpen- 
diculara, by 48 ft. broad, by 31 ft. deep, and built to carry 
7200 tons deadweight. ‘The main engines are by the 
North-Eastern Marine Engineering Company, Limited, 
of Sunderland, and have cylinders 26 iv., 424 in., and 
694 in. in diameter by 45 in. stroke, steam being supplied 
by three large boilers working at a pressure of 180 lb. per 
squareinch. The vessel has been built for Glasgow owners, 
and on leaving the ways was named Allanton. 





On Saturday. the 31st ult., there was launched from the 
shipbuilding yard of Messrs. Wood, Skinner, and Co., 
Limited, at Bill Quay, Newcastle gap a a vew steel 
screw steamer which has been buiit by them to the order 
of Mr. Carl Mathisen, of Bergen, Norway. The vessel, 
which is named the Ole Bul), is of the following dimen- 
sions, viz.: Length, 270 ft.; breadth, 38 ft. 6 in.; depth 
moulded. 19 fs. 1lin. The propelling machinery com- 
prises a set of triple-expansion engines of improved de- 
sign, having cylinders 19in., 3lin., and 51 in. in dia- 
meter respectively, with a stroke of 33 in., and supplied 
with steam by two large steel multitubular boilers work- 
ing at a pressure of 175 lb. per square inch, all of which 
have been constructed and will be fitted by the North- 
Eastern Marine Engineering Company, Limited, at the 
Northumberland Engine Works, Wallsend: on-Tyne. 





Messrs. Ramage and Ferguson, Limited, Jaunched on 
Monday, the 2nd inst., a s'eel screw cargo and passenger 
steamer, built to the order of the Borneo Company, 
Limited, 28, Fenchurch-street, London, fcr their trade 
between Singapore and Sarawak. The dimensions of the 
vexsel are: Length, 230 ft.; breadth, 34 ft; moulded 
depth, 15ft. 10in. The machicery consists of triple. 
expansion engines with cylinders 19 in., 31 in., and 
60 in. in diameter by 36 in. stroke, steam being supplied 
from two boilers working at 170]b. pressure. On leav- 
ing the ways the vessel was named Rajah of Sarawak by 
Mrs. Currie, London. 








PERsONAL.—Messrs. Woodhouse and Rixton, of the 
Chantrey Steel Works, Sheffield, have appointed as their 
travelling representative Mr. Henry Darlington, of Bir- 
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COAL-WEIGHING AND RECORDING 
MACHINE. 


THE modern practice of storing coal in bunkers at a 
high level, and allowing the supply to fall by gravila- 
tion to the boiler furnaces beneath, affords a good 
opportunity of applying means to weigh the fuel and 
obtain a record of the consumption of each boiler. It 
being understood that the mere measuring of coal is 
not a true indication of weight, and that in any case 
it is essential to dispense with manual labour and 
written records, it is evident that, to be effective, an 
apparatus should absolutely weigh each load, record 
the weight, add it to the total, and be entirely free 
from individual interference. On page 312 we illus- 
trate an apparatus devised by Mr. Charles Ingrey, of 
28, Victoria-street, Westminster, which fulfils these 
conditions satisfactorily. 

The coal is contained in bunkers above, having 
hopper openings agreeing with the centre of the boiler 
furnaces. Beneath each opening is placed a partially 
cylindrica) receiver which is pivoted in the centre, and 
has an opening at the top and the bottom. This 
cylinder is capable of being moved upon its pivot to a 
degree sufficient to close the hopper, whereupon the 
Opening at the bottom of the cylinder is exposed, and 
causes the contents to be shot into a weigh-bucket 
beneath. 

The operation of the apparatus is as follows : 

Along the length of the boiler-house is a slowly-re- 
volving shaft, turning, say, once per minute. Upon 
the shaft are mounted (in connection with each 
machine) three cams, which normally are loose, and 
are retained in position by a loose collar. The end of 
a sleeve carrying these cams is provided with half a 
clutch ; another half clutch runs upon a feather key on 
the shaft, and is capable of being operated by a 
weighted lever E (Fig 3). 

When the lever is worked by the inn of a cord 
or rod F, the clutch engages and raises the lever out of 
a slot formed ina disc at‘ached to the cams, which 
latter now revolve with the shaft until the slot agaia 
presents itself, whereupon the lever falls into it, and 
the cams are thrown out of gear after making one 
complete revolution. 

The first action of cam No. 1 is to move the pivoted 
cylinder over to the position shown in Fig. 1, and to 
deliver the coal to the weigh-bucket, the second to 
restore the cylinder G to its normal position, where it 
is filled again ready for the next operation. Cam No. 2 
then causes the ends of two supporting girders to 
descend and to gently lower the weigh-bucket on to the 
knife-edges of a weigh-beam, and to transmit the abso- 
lute weight to the recorder through the medium of a 
weigh-rod which is enshrouded in a tube. The support- 
ing girders are then returned to their upward position 
and lift the bucket clear of the knife-edges. Cam No. 3 
now comes into operation, and by means of a lever 
and connecting-rod opens the hinged door and allows 
the weighed coal to flow down the chute P to the boiler 
furnaces. 

Tne door is retained open for a short period to 
insure complete delivery, and then descends by its 
own weight, and closes the spring at the bottom of 
the weigh-bucket. The last operation is (by means ofa 
rod not shown in the elevation) to, release the pointer 
of the recorder M, which then returns to zero, and 
simultaneously moves the dials of the integrator, 
which precisely registers the weight, and adds it to 
the previous total. The cams having completed the 
one revolution, they are thrown out of gear, and the 
machine is ready for subsequent use. 

It will be seen that the whole operation is perfectly 
automatic, all that is necessary on the part of the 
boiler attendant being to pull the handle on the cord 
when he sees that the stoker hopper requires re- 
a. 

It is, of course, a known that with mecha- 
nical stoking considerable wast of fuel can take place 
if the rate of feed is not attended to. By means of 
this apparatus the engineer can see at a glance what 
coal has been consumed, and ascertain whether the 
boiler or the attendant is doing proper duty. 

By means of a pivoted or a breeches shoot P P each 
machine can be made to serve two furnaces; but to 
meet circumstances in which it is not considered de- 
sirable to employ a machine for each boiler, Mr. 
Ingrey has devised a movable machine running upon 
rails over head. In this case the revolving shaft is 
dispensed with, and the necessary motion transmitted 
by a wire rope or chain, which can also be used to 
traverse the machine when desired. 

The load is approximately 5 cwt., which is about 
the capacity of a stoker hopper. 

It should be mentioned that the recorder is hermeti- 
cally sealed. The only place where dust could enter 
would be at the mouth of the tube containing the 
weigh-rod, but this is protected by an oiled silk 
diaphragm which acts as a dust excluder and does 
not offer any resistance to the weigh-rod. It is also 
to be noticed that the operation of recording the 
weight takes — after the delivery of the coal and 
the closing of the door, so that the jarring of the 





latter does not affect it. The recorder reads to 99.99 
tons, or could be made for a greater total if desired. 
The essential feature of the Ingrey system is the auto- 
matic weighing of varying loads in contradistinction 
to that of accumulating and measuring a predeter- 
mined one. 

On page 473 of our sixty-third volume (April 9, 
1897) we described a machine, designed and con- 
structed by Mr. Ingrey, for weighing coal in its 
——- from the barge, or the truck, to the store. 

he recording apparatus was in some respects similar 
to that of the present machine ; but in other respects 
the two — are quite distinct. The latter is 
capable of dealing with various materials, such as 
large Welsh and small coal, iron ore, grain, &c. For 
the purpose of controlling boiler feeding it should find 
a wide application, now that immense powers are being 
generated for electric schemes of various kinds under 
conditions in which economy of fuel is of the greatest 
importance. With such a coal-weighing apparatus, 
and with a meter on the feed pipe, the engineer in 
charge can absolutely guard himself against waste, 
and ina short time he can weed out all the careless 
and inefficient stokers. There is no foreman equal to 
recordiog mechanism. 





FOUR-TON STEAM MOTOR WAGON. 
WE illustrate on page 313 a steam motor goods 
wagon built by the Yorkshire Steam Motor Company, 
of Ingham-street, Hunslet-road, Leeds. The general 
character of the vehicle is clearly indicated on Fig. 1, 
which shows the relative positions of the bciler, the 


cylinders, and the water tank. The boiler (see Fig. 2) | 


is a development of the locomotive type, or, perhaps, 
is better described as a combination of this with 
the return-tube dry-back marine boiler. The fire- 
box is entirely of the locomotive pattern. The 
waste gas escapes from it through tubes fixed in two 
short barrels at either side of the box, and return 
through two other sets of tubes to a central combus- 
tion chamber, as indicated. Instead of using an ex- 
haust-steam blast pipe in the chimney, the exhaust 
from the low pressure cylinder is passed through 
separators and the water drained away; the dry steam 
then enters the two chambers formed in the doors at 
each end of the boiler, where it is thoroughly super- 
heated, and escapes through a series of small jets into 
each return tube. By this means a silent and invisible 
exhaust is obtained even in damp and foggy weather, 
and an equal proportion of flame or gases is drawn 
through each tube, making the boiler both economical 
and a first-rate steamer. The wagon can be run with 
a full load up long steep hills, and maintain its pres- 
sure and water level with common gas coke as fuel. 
It is easily cleaned by removing a few plugs. 

The engine is compound, with cylinders fixed 
outside the framing of the wagon, so as to be readily 
accesssible. The cranks are completely enclosed, as 
shown, thus keeping grit clear of the working parts, 
and facilitating lubrication. Ordinary spur gearing is 
used to communicate motion between the cravkshaft 
and driving axle, instead of chains; the spring mount- 
ing being such that relative motion between the framing 
and the wheels is not communicated to the gears. This 
spring mounting is shown in Fig. 3. In this A repre- 
sents the crankshaft, B the intermediate shaft, and 
C the driving axle. The frame transmitting the 
pressure of the spring to the wheel, is pivoted near the 
crankshaft, and it will be seen that quite a considerable 
motion of the wagon on the springs has but little effect 
on the gearing. There are only two bearings on each 
shaft, and all the gearing in between the second-motion 
shaft and the axle are carried in swivel bearings, so 
that, however unequally the wagon is loaded, or 
uneven the road, ™ shafts cannot bind. There 
are two speeds corresponding to 54 and 2} miles per 
hour, which can be changed from the driver’s geen 
and an ordinary jack-in-the-box differential gear is 
arranged on the hind axle. The — is of the 
Ackerman type, worked by a screw and levers; the 
front axle slides in horn brackets, and carries the 
wagon frame and boiler on a trausverse spring fixed 
so that the wheels can pass over obstructions inde- 
pendently without subjecting the frame to any cross 
strains. The road wheels are of the artillery type, 
with steel naves, cak spokes, and ash felloes; the 
driving wheels have drag rods to relieve the strain of 
driving through the spokes. The frame of the vehicle is 
built of steel channels fixed to cast-steel cross girders, 
and braced with diagonal stays to keep the frame square. 
The axles, shafts, and motion throughout are of 
special quality mild steel. A powerful screw brake, 
acting direct on to the tyres of the driving wheels, is 
capable of bringing the loaded vehicle toa stand on the 
steepest incline. The reversing gear can, of course, 
also be used as a second brake. A large tank is fixed 
at the rear of the wagon, and provided with a steam 
water lifter for filling from any stream or spring. 
The boiler is fed by a force pump worked direct 
from the second-motion shaft; an injector is also 
provided for use in case of emergency. The total 
weight of the wagon is 59} cwt. 





THE ‘‘ECONOMIC” CUPOLA. 

Tue cupola illustrated below is claimed by the 
maker, Mr. John Barrett, of Crosshills, Keighley, 
Yorkshire, as being the most rapid and economic 
melter yet introduced. It is probably a moderate 
estimate to place thesnumber of foundries in Great 
Britain at 3000, and equally moderate to estimate 
these foundries to contain 5000 cupolas, so the subject 
is one, therefore, of wide interest. 

How many of the above foundries are melting their 
iron with a Fuel ratio of 8 per cent. of the iron melted:? 
Probably not more than 25 per cent., the remainder 
using anything up to 16 per cent., and some even more 
than this; wasting in some thousands of pounds’ 
worth of coke annually. 


——- ~~ 
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Many ironfounders are of the opinion that any old 
boiler flue will do for a cupola, and such may be 
found in existence in many works which in every other 
department, except the foundry, are thoroughly up to 
date. Surely coke is not so inexpensive that one can 
afford to deliberately waste it. Everyone now recog- 
nises the importance of utilising to the very best advan- 
tage every pound of coal thrown into the boiler fire, by 

utting down suitable economisers of various kinds. 
Vet the coke thrown into the cupola costs more than 
double the coal used in the steam boilers. 

In describing the ‘‘ Economic” cupola, we would 

int out that the most important feature lies in the 
improved type of tuyeres which are fitted, as shown 
at the foot of illustration, Fig. 1. 

These tuyeres, as will be seen, are each capable of 
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regulation by means of the sliding lid which is fitted; 
this is a distinct advantage, as the supply of blast 
to each row of tuyeres may be regulated at will to suit 
individual requirements; or when nearing the end of a 
blow, the top and middle row may be entirely closed 
in rotation, and the blow completed by the bottom row 
alone; which avoids the necessity, as in an ordinary 
furnace, of blowing cold blast against the melting iron, 
which is the cause of the metal not being sufficiently 
fluid towards the end of a blow. 

The diffased blast arrangement obtained by these 
tuyeres secures an entirely even combustion throughout 
the melting zone, which results in a very large saving of 
fuel, combined with extremely rapid melting, pro- 
ducing an exceedingly hot and fluid metal. The 
distribution of a soft blastevenly, as in this cupola, 
tends to preserve the life of the lining, and avoids 
chilling the slag and choking the tuyeres. 

These cupolas are supplied either with or without 
drop bottoms and receivers, and are made from 1 ton 
up to 20 tons, Their general construction is shown in 
the sectional engraving. 

Below we give a copy of a test recently made on a 
No. 3 size cupola, at the works of the ‘‘ Bremner ” 
Machine Company, Limited, of Otley. 

Result of Test made upon No. 3*‘ Economic” Cupola, at 
the Works of the ‘‘ Bremner” Machine Company, Limited, 

Otley, July 4, 1991. 
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REMARKS.—The coke used was French coke; the metal was 
extremely hot from start to finish. About 2 cwt. of coke was 
dropped through the bottom at the finish of the blow, which 
would be available for further use, showing a net consumption of 
fuel of about 8 per cent. of the iron melted. 

Certified correct by F. W. Musgrave, managing director, 
The “‘ Bremner” Machine Company, Limited. 





WIGZELL’S WATER-TUBE BOILER. 

A NEw form of water-tube boiler, invented by Mr. 
E. E. Wigzell, of Billiter House, Billiter-street, 
London, is illustrated on page 316. Fig. 1 is a half-sec- 
tional and end view, and Fig. 2 is a longitudinal sec- 
tion, of a boiler of 250 indicated horse-power, having 
1000 square feet of heating Surface and 26 {t. of grate 
surface. Directly over the fire there is a firebrick the 
entire length of the boiler, with holes open to the 
front for the inlet of air, to promote the combustion of 
the gases in the fire chamber before they pass among 
the tubes. At each side of the grate is a wall of tubes 
fixed between headers. The upper header is con- 
nected to a steam and water drum, and the lower 
header to a mud drum, to which also the downcomer 
is coupled. In addition to the twosteam and water 
drums, there is a steam drum placed transversely above 
them. 

The boiler is constructed for use in a mill. It 
is claimed for it that the tubes can be easily cleared 
of soot, readily drawn and plugged, and that the cir- 
culation is rapid. 





LAMONT’S FEED PUMPS. 

WE illustrate on page 317 feed circulating and air 
pumps as manufactured by Messrs. Lamont and Co., 
Hawkhead, Paisley. Fig. 1 shows the feeds as 
arranged in the T.S. Y. Margarita, of 5000 indicated 
horse-power. The chief feature of these pumps is 
that the steam cylinder has double ports at each end, 
which allow for a definite amount of compression, and 
the piston is thus prevented from striking the ends of 
the cylinder when the pump draws air. At the same 
time the arrangement is such that the piston can 
complete its full stroke when either water or air is 
being pumped. The exhaust from the main feed 
pump has a two-way valve, so that, in general work, 
the exhaust steam is directed by means of it into the 
suction of the pump. When working under these 
conditions, all the heat that is not used in doing useful 
work or lost in friction or by radiation is returned to 
the boiler through the pump suction, which thus acts 
to a certain extent as a feed heater. The float tank 
has a spiral spring substituted in place of the cus- 
tomary back balance-weight. This spring is com- 
pressed to be the upward force equivalent to that of 
the back balance-weight, but as the float rises, this 
force, owing to the release of the spring, decreases in 
greater proportion than that of the balance-weight, so 
that, on the reversal of motion, the action of the 





spring at the top peniee is tantamount to adding 
more weight to the float. A similar but reverse action 
takes place at the lower position of the float. 

Fig. 2 shows an arrangement of independent air, 
circulating, and bilge pumps, which are driven direct 
from a single steam cylinder above them. The air 
pump is placed in the centre, one circulating pump 
at each side and the bilge pump behind, the pump- 
rods being connected by a crosshead. 

Fig. 3 shows an arrangement of feed pumps, float 
tank, and independent air, circulating, and bilge pumps, 
in which the exhaust of the feed pump is used to 
drive the air, circulating, and bilge pumps. The ex- 
haust from the cylinder of these pumps is returned to 
the suction of the feed pump. This makes these 
auxiliary engines work in a way similar to a compound 
engine, and the surplus heat is returned to the boiler. 
The steam distribution is indicated by the lettering 
on Fig. 3. A is the exhaust from the air and circu- 
lating pumps, B the exhaust from the feed pump, C 
ths circulating discharge to the condenser, D the cir- 
culating suction from the sea, E the air pump suction 
from the condenser, F the discharge from the hot-well 
to the float tank, G the main feed pump discharge to 
the boiler, H the valve admitting steam tothe pumps, 
I the connection for steam from the boilers to the re- 
gulating valves, and K the auxiliary feed-pump dis- 
charge to the boiler. 

By means of this arrangement of combined inde- 
pendent air and circulating and bilge pumps, a vacuum 
can be maintained in the condenser when the main 


~ | engines are starting or stopping; and the main con- 


denser being always kept drained, when the main en- 
sey are stopped, there is no loss of water from over- 
ow at the air pump. This system of entirely inde- 
pendent auxiliary pumps has been fitted on séVeral 
tishing boats running in connection with other vessels 
where there are no independent auxiliaries. The con- 
sumption of coal is much the same with both arrange- 
ments, i.¢e., entirely independent auxiliary pumps or 
with all the auxiliaries worked from the main engines ; 
but it is found that there is a great improvement in 
the condition of the boiler with the independent 
pumps due to the introduction of less air and make-up 
water. The combined air and circulating pump has 
also been used successfully on several dredgers and 
yachts of small power, but in higher-powered vessels 
the air pump is made independent of the circulating 
one. This independent air pump has been fitted to 
the auxiliary condensers of H.M.SS. Sutlej, Cressy, 
and Good Hope. 





THE NEW FOOT-BRIDGE OVER THE 
SEINE AT PARIS. 

Tue Paris Exhibition of 1900 was a costly 
undertaking, and has not given, unfortunately, the 
financial results that were expected. It had, how- 
ever, the advantage of enriching the city with a 
number of buildings and constructions which were 
made to be permanent, and which are now found very 
serviceable by the inhabitants. Among these con- 
structions are the Alexandre III. Bridge (see Encat- 
NEERING, vol. Ixviii., pages 39, 72, and 387), the 
two palaces of the Champs-Elysées, and the foot- 
bridge which crosses the Seine, near which stood the 
Army and Navy Pavilion. This foot-bridge was de- 
signed and built by Messrs. Daydé and Pillé, of Creil. 

As shown on Fig. 1 of our two-page plate, it consists 
of one middle and two end bays, the middle span joining 
the two others over masonry piers which rest on piles. 
The double arc of the central span has a rise of 
14 metres (46 ft.), and a 75-metre (246 ft.) length of 
bearing ; it is fitted at the springing on joints placed 
6.4 metres (21 ft.) below the roadway flooring. The 


first courses of the outer girders rest on these joints, | . 


the girders being fitted at the crown on sleepers which 
form part of the flooring. The foot-bridge is 120 
metres (394 ft.) in total length. The width between 
hand-railings is 8 metres (26 ft.). Both shore-end spans 
have an opening of 22.5 metres (74 ft.). The outer 
girders are in the same plane with the central girder, and 
are 9 metres (29 ft. 6 in.) apart from centre to centre ; 
their mean surface is a parabola, tangent at its free 
end, with the plane through the middle of the height 
of the string-pieces, and ending on the bearing joints. 
The section of the girders is caisson-shaped, and formed 
of two walls 10 millimetres (2% in.) thick, .4 metre 
(152 in.) apart, .8 metre (314 in.) high at the first 
courses, rising to .96 metre (377 in.) at the middle, 
then decreasing to .7 metre (27,% in.) at the ends. 
The girders are built up of plates and angles; the 
outer ones are joined by four trellised floor girders 
.8 metre (314 in.) high, the first placed at a hori- 
zontal distance of 1.5 metres (55 in.) from the joints, 
the horizontal distance between the others being 
4 metres (13 ft.), corresponding with the bearing 
points of the foot-bridge. The girders of the central 
span are of similar construction, and special means 
have been taken to prevent their warping. 

The bearing joints of the arcs are of steel, and con- 
sist of a lower plate, on which rests a pin .260 metre 
(10} in.) in diameter and 1.030 metres (40 in.) long ; 





the steel shoes at the end of the arcs bear against this 
in, each shoe covering but a third of its circum- 
erence, the lower plate covering about half. 

The flooring over the end spans rises from the 
abutments ata gradient of ;34,, and over the central 
span the ordinates are those of a parabola, tangent 
with the gradients at the shore ends. The flooring 
consists mainly of two string-pieces, double T 
shaped, built up of plates and angles, placed 7.98 
metres (26 {t. 2 in.) apart from centre to centre, joined 
by carrying floor girders placed 1 metre (393 in.) 
apart, and by a horizontal bracing. There aro two 
types of floor girders: one type carries only the 
flooring, and are of light design; the others are 
corbelled out, outside the string-pieces, and jointed 
on thesuspension uprights, The corbelling-out consists 
of a gusset with angle border, and is trebled at the joint 
on the — the latter being 24 millimetres (} in.) 
thick at that part for a joint pin 70 millimetres 
(2? in.) in diameter. The horizontal bracing is level 
with the lower soleplates of the string-pieces, thus 
forming a kind of horizontal truss on which bear the 
girders, either through the upper columnar structure 
or through vertical cross. stays placed in the plane of 
the bearing uprights, the truss itself bearing on the 
piles through the uprights and strong main wall and 
counterbraces. 

The system formed by the outer girders and string- 
pieces is in reality in unstable equilibrium, and for 
this reason it was necessary to bear up the ends. 
Moreover, under the influence of surcharges, dilatation 
through heat, &c., the shore end of the flooring would 
have risen or lowered. To obviate this, a rod has 
been fitted from the masonry abutments to the ends of 
the cantilevers, which rod acts under tension when 
the shore-ends of the flooring have a tendency to rise, 
and under compression in the contrary case. 

The two shore-end spans were easily put in place, 
and for these a scaffolding was resorted to, as it did 
not interfere with the traffic on the river. When the 
piles were completely driven, all the ironwork was 
erected between them and the shore ; the central span 
was then pe up on the extrados of the main truss 
and fitted with a temporary flooring, the work being 
carried out from both ends simultaneously. The 
erecting operations are clearly shown on diagrams 
(Figs. 24 to 28). The two halves of the central span 
met exactly at the key, and the work was completed 
without any trouble. 

The foot-bridge was found most useful during the 
Exhibition, and it now serves to establish an easy 
means of communication between two districts of the 
metropolis. 





NARROW-GAUGE SIDE-TANK LOCOMOTIVE 
FOR THE EGYPTIAN DELTA RAILWAY. 
On pages 321 and 328 we illustrate a small tank 

locomotive constructed for the Egyptian Delta Rail- 

way, by Messrs. W. G. Bagnall, Limited, of the Castle 

Engine Works, Stafford. 

As shown in the general view (Figs. 1 and 2), the 
engine is four-coupled with a four-wheel bogie in front. 
The cylinders are 94 in. in diameter by 14 in. stroke, 
whilst the driver wheels are 2 ft. 6 in. over the treads, 
and the gauge is 2 ft. 5}in. As shown in Fig. 5, page 321, 
all the working parts are cased in to protect them from 
the drifting sand, which in engines not thus guarded 
causes excessive wearing of the working parts. The 
boiler has a barrel 2 ft. 9 in. in diameter by 7 ft. 3 in. 
between tube plates, and is constructed of g-in. steel 
plates ; it is designed for a working pressure of 140 lb. 
persquare inch. The outer firebox, illustrated in Fig. 4, 
measures 3 ft. 9 in. in length by 1 ft. 114 in. wide, 
and is also built of g-in. steel plating. The inside box 
is of copper, g-in. thick, save at the tube plate, which 
is 11 in, thick. The crown is supported by direct 
stays connecting it with the shell, and the sides by 
j-in. copper stays, pitched at 4-in. centres. There 
are sixty-five tubes, 1? in. in diameter, of solid-drawn 
brass. The heating surface in the tubes is 224 square 
feet, and in the firebox 30 square feet, making a total 
of 254 square feet, whilst the grate has an area of 
5 square feet. 

he frames are cut out of §-in. steel plates, and are 
firmly braced by cross-frames. The wheels have cast- 
iron centres and steel be the latter being, in the 
case of the driving wheels, 2} in. thick by 4? in. wide ; 
whilst. for the bogie wheels the thickness is 1? in. 

The driving axles are of steel, the journals being 44 in. 

in diameter by 6 in. long. The engines are provided 

with ro igen patent reversing gear instead of the 
usual link motion. The working parts are, of course, 
case-hardened where neceseary. For feeding the boiler 

a No. 7 millimetre injector and a long-stroke pump are 

provided. The tanks, which are arranged on each 

side of the boiler, have a capacity of 300 gallons of 
water; whilst the coal bunkers on the hind footplate 
will carry 20 cubic feet of coal. 





SpanisH Minerats.—The value of the minerals raised 
in Spain last year was 16,273,374/. Spain had last year 
2076 productive mines. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

G Pig-Iron Market.—Business on the pig-iron 
market was very quiet last Thursday forenoon, only some 
3000 tons, all Cleveland, changing hands. Prices were 
easier, Scotch declining 2d. and Cleveland 1d. per ton. 
-In the afternoon only 1000 tons were dealt in, and Cleve- 
land closed flat at a loss of 2d. per ton on the day. Cleve- 
land was sold in the forenoon at 44s. 94. per toa for the 
end of the year. The settlement prices were: Scotch, 
538, 3d. per ton ; Cleveland, 443. 103d. ; hematite iron, 61s. 
per ton. The market was somewhat slow on Friday fore- 
noon, when business was confined to 3000 tons, and prices 
wera practically unchanged. In the afternoon other 3000 
tons changed hands, and the market closed rather firmer, 
Cleveland showing a gain of 14d. per ton on the day, and 
the settlement prices were 533. 3d., 44s. 10d4., and 61s. 6d. 
per ton. At the forenoon meeting of the iron market on 
Monday tome 4000 tons changed hands. Scotch was not 
dealt in, but was marked down 4d. per ton. Only one lot 
of 500 tons was dealt in on Monday afternoon, and prices 
were a shade easier. The sestlement prices were: 53s. 3d., 
45s., and 61s. 6d. per ton. Some 6000 tons were dealt in 
at the forenoon meeting of the iron market on Tuesday, 
and the loxs were all Cleveland, which fell 1d. per ton. No 
cash transactions were noted. Scotch rose 1$d. per ton. 
At the afternoon session about 7000 tons of iron were 
dealt in, and both Scotch and Cleveland closed 1d. per 
ton easier. There were only 500 tons of Scotch iron, but 
1000 tons of hematite iron changed hands, and the settle- 
ment prices were: 53s. 44d., 443. 104d., and 61s. 6d. per 
ton. About 8000 tons were sold this forenoon. Cleve- 
land again almost monopolised attention, and was rather 
flat. Scotch rose 4d. per ton, and Cleveland to the same 
extent. In the afternoon 2500 tcns changed hands, and 
prices were practically unaltered. The settlement prices 
were: 53s. 44d., 44s. 9d., and 61s. 3d. per ton. The 
following are the returns of shipments of pig iron 
for the past week from all Scotch ports: To India, 
616 tons; to Avstralia, 425 tons; to France, 150 
tons; to Italy, 785 tons; to Holland, 210 tons; and 
smaller quantities to other countries. The coastwise ship- 
ments amounted to 1833 tons, in all 4334, against 6417 
tons. The following are the quotations for makers’ 
iron: No. 1, Clyde, 66s. per ton; Gartsherrie, 66s. 6d.; 
Langloan, 67s.; Calder, 67s. 6d.; Summerlee, 70s. 6d.; 
Coltness, 72s. 6d. per ton—all the foregoing shipped 
at Glasgow; Glenga:nock (shipped at Ardrossan), 
66s ; Shotts (shipped at Leith), 70s.; Carron (shipped 
at Grangemouth), 67s. 6d. per ton. The past week 
again opened with flat markets, and the desire on the 

arb of holders to realise seems to be steadily spreading, 

ut ‘“‘bears” also have been active in pressing their 
sales, inspired in this policy by the marked falling off 
in the export demand. It is hoped that the ‘‘ bear” 
will not become too unwieldly. Transactions have 
again been mostly confined to Middlesbrough war- 
rant iron, and heavy dealings in it took place dur- 
ing mcst of the week. From America reports point 
to the strike collapsing at an early. date, but its 
effect on trade there does not seem defined. From 
the Continent not a grain of hope is so far held out 
of an improvement in the demand for pig iron from this 
country. Home trade reports are still good, and the de- 
mand from consumers is of a steady and satisfactory 
nature. There are now 81 blast-furnacesin actual opera- 
tion, four having been blown in at Dalmellington works 
during the week. At this time last year there were 80 
furnaces b'owing. 


Clyde Shipbuilding Trade.—The month of August has 
been marked by a large and gratifying degree of activity 
in the Clyde shipbuilding trade, A number of important 
orders were placed during the month, and the capacity 
of the yards is generally very fully taxed. Orders have 
been placed with Messrs. Scott and Co., Greenock ; with 
Mersre. A. Stephens and- Sons, Linthouse; Messrs. 
William Denny and Brothers, Dumbarton : with Messrs. 
Hamilton and Co, Port Glasgow; with Messrs. John 
Brown and Co., Clydetank ; with Messrs. William Beard- 
more; with the Clyde Shipbuilding and Engineering 
Company; and with Messrs. Barclay, Curle, and Co. 
The following are a few of the larger vessels in the 
month’s launches: the Bedford, built by the Fairfield 
Engineering and Shipbuilding wy oy for the British 
Admiralty—a vessel of 9800 tons: the Yeddo, 4600 tons, 
built for Messrs. A. Weir and Co., by Messrs. Russell 
and Co., Port Glasgow; the Amarapoora, 4560 tons, built 
by Messrs. William Denny and Brothers for Messrs. P. 
Henderson and Co., Glasgow; the Virginia, 4500 tons, 
built for Messrs. Gow, Harrison, and Go., by Messrs. 
Napier and Miller ; the Rubi, 2550 tons, built by Messrs. 
D. J. Dunlop and Co, Port Glasgow. for the China and 
Manilla Steamship Company, Hong Kong. In all there 
were twenty steamers launched, and no sailing vessels, 
the total tonnage being 46,440 toxs. 


The Motor-Car Trials.—The trials of automotor cars 
arranged by the Automobile Club of Great Britain and 
Ireland began on Monday, the journey being from Glas- 
gow to Edinburgh and back. There were about fifty cara, 
and they generally had four or five passengers. In some 
cases two of the passengers were ladies. On returning to 
Glasgow they made their way to the Exhibition, where 
they were on view for some time. The second journey 
was to Ayr, via Greenock, and back, and to-day they went 
to a point on the West Highland Railway, via Loch 
Lomond, and about 50 miles distant. Generally speaking, 
their work has been about 100 miles each day. 





BraziLiAN MANGANESE.—An extensive deposit of man- 
— is about to be worked in the neighbourhood of 
aro ©£.e€:0, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on ’Change here, but so far as Cleveland 
p'g iron was concerned the market was again dull and the 
number of transactions recorded were not numerous. No. 3 
g-m b Cleveland pig iron was put at 45s. 3d. for prompt 
f.o.b. delivery, and a few parcels changed hands at 
that price. Sellers were quite prepared to dispoze of 
the ruling quality at the foregoing quotation, but they 
were not at all inclined to do business at any lower 
figure. It was admitted that the disappointing Con- 
t nental demand made the oatput of Cleveland iron more 
than could be taken up, with the result that stocks are 
being added to, and suggestions were not few that furnaces 
making Cleveland iron should be changed on to hematite, 
as the latter is not being made in sufficiently large quan- 
tities to meet the requirements. No. 1 Cleveland pig 
was 47s. 3d.; No. 4 foundry, 44s.; grey forge, 433.; 
mottled, 423. 9d.; and white, 42s. 6d. Nos. 1, 2, and3 
east coast hematite pig sold at 60s. for prompt f.o.b. 
delivery, but for delivery a little way ahead orders could 
be placed at 59s. Spanish ore was in good demand, and 
was steady and firm at 15s. 9d. ex-ship Tees for rubio. 
To-day there was practically no alteration in quotations. 


Manufactured Iron and Steel.—The manvfactured iron 
and steel industries continue in a very satisfactory coa- 
dition. A little further improvement is noticeable in 
some branches, demand being rather b:tter, and quota- 
tions showing a marked upward tendency. Common iron 
bars are 6/. 5s.; best bars, 67. 15s.; iron ship-plates, 
61. 17s. 6d ; steel ship-plates, 67. 53.; steel ship-angles, 
61.; heavy steel rails, 5/. 10s. ; cast-iron chairs, 3/. 12s. 6d.; 
and steel railway sleepers, 67. 103., the last three descrip- 
tions being net cash at works, and the others less the 
usual 24 per cent. discount. 


Iron and Steel Shipments.—The total shipments of iron 
and steel from the port of Middlesbrough during August 
reached 107,847 tons, or 18,000 less than in July, and 
11,000 tons be'ow what was exported during August last 
year. The pig-iron shipments totalled 73,872 tons, of 
which no less tban 31,844 tons were sent to Scotland, only 
11,793 tons to Germany, and but 5155 tons to Holland. 
The manufactured iron clearances amounted to 18,100 
tons, of which India took 5943 tons. Steel shipments 
reached 15,875 tons, and the best customer was Portu- 
guese East Africa, to which country 2846 tons were de- 
spatched. 


Coal and Coke.—Fuel, on the whole, is strong and in 
good demand. Bunker coal is in good request, but 
quotations vary very considerably. The ore y is abun- 
dant and the commoner qualities are rather cheap. Gas 
coal is stiff and firm in price, best Durham realising up 
to 12s. f.o.b. Coke is none too plentiful ; average blast- 
furnace kinds readily realise 15s. 9d. delivered here, and 
some firms hold out for 16s. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. Cammeli’s Krupp Armour.— On Tuesday a 
sample armour-plate, selected at random from a number 
manufactured by Messrs. Charles Cammell and Co. for 
the battleship Bulwark, was tested at Portsmouth, and 
resisted the attack in such a manner as to satisfy the 
conditions imposed by the Admiralty. Messrs. Cammell 
and Co. are at present engaged in turning ont plates, 
also treated by the Krupp process, for threa sbips at 
Devonport, two at Pembroke, and two on the Clyde; 
and they have also supplied the Admiralty with 6 in. 
and 4-in, test-plates, which are to be tried on board the 
Belleis'e, as soon as the hulk has been repaired to with- 
stand the attack from the 12-in. and 6-in. guns of the 
Majestic. 

New Wheel for Electric Tramcars.—On Saturday the 
Tramways Committee of the Sheffield Corporation tested 
a new wheel for electric tramcars, which has been 
patented by Mr. John Thorpe and Mr. George Fox, of 
Sheffield. The wheel has a wrought-iron centre and 
wrought-steel tyres, which, it is claimed, secures noise- 
less running. There is no drilling of the tyre, and no 
set screws, and this is said to prevent any bolts or screws 
shearing off on rounding ccrnera. 


The New Water Works Scheme for Leeds.—On Thursday 
the members of the Leeds Corporation Water Works Com- 
mittee inspected the site of the new water works scheme 
recently sanctioned by Parliament. At that part of the 
River Burn where the Colsterdale Reservoir is to be 
formed there is a gathering ground of about 8000 acres, 
and the reservoir bas a capacity of 1800 million gallons. 
The projected Leighton Reservoir will receive the water 
of a 5000-acre gathering ground. The two reservoirs will 
be connected by an open condvit, It is estimated that 
the total cost of the scheme will be about 2,200,0007. 


The Leeds Chamber of Commerce and the German Tariff. 
—A communication from the Foreign Office, asking for 
detailed information with regard to the effect of the new 
German tariff, was considered by the Leeds Chamber of 
Commerce on Thursday. Mr. 5. Peate considered that 
the tariff would practically exclude British goods from 
German markets, while the Germans were allowed to 
come into our markets on almost a better — than 
ourselves. The question is to be reported upon by the 
tariff and trade committee. 


‘An Unaccomplished Task.—The armature which was re- 
rted last week to be abt the bottom of the canal at 
heffield has nct yet keen raised. 


Local Companies.—In a commuvrication to the share- 





holders the directors of Messrs. Vickers, Sons, and 
Maxim, Limited, state that the works have been kept 
fully emp'oyed and the general output has bean larger 
than in any previous half-year. They have decided to 
pay the following interim dividends : per cent, (less 
income tax) on the preferred 5 per cent. stock; 24 per 
cent. (less income-tax) on the 5 percent. preference shares 
of 1. each all paid ; 1s. per share (free from income tax) on 
the 3,300,000 ordinary shares of 1/. each all paid, which 
include the 1,100,000 bonus shares as well as the 200,000 
shares issued at 1/. 103. premium in May Jast.—The net 
profits of the Hardy Patent Pick Company for the year 
ending June 30 last are 8825/., and the directors pro- 
pose, after paying interest on the debentures and prefer- 
ence shares, to Pay a dividend of 10s. per share on the 
ordinary shares—3445l.; to place 20007. to the reserve 
fund, and to carry forward 9252. The buildiogs and ma- 
chinery have been kept in an efficient state of repair out 
of the year’s revenue. 


_ South Yorkshire Coal Trade.—There is an appreciable 
ens to record in the coal trade of the district, 
and the collieries are being worked a little more regu- 
larly. In house qualities a brisk trade is now being done 
both with London and locally. In this district the retail 
prices were advanced on the Ist inst. from 6d. to 1s. per 
ton, according toquality. The improvement in the steam 
coal trade, although not so marked, is still perceptib'e. 
The cp local works are placing larger orders, and the 
inland demand generally is stronger. There is, however, 
no change in the export trade.” Best Barnsley hards are 
quoted at 9s. 6d. to 10s. per ton. Small coal is in mode- 
rate request at late prices. The coke trade does not show 
any permanent improvement. 


Iron and Steel.—Although the situation is not as satis- 
factory as might be desired, there is no ground for any 
serious complaint, and the out!ook is decidedly promising. 
Most of the leading engineering houses are well supplied 
with orders, especially tho:e who are engaged in the 
manufacture of railway material. All sections of electrical 
engineering are pressed with work, and there is a heavy 
demand for every class of ‘high-speed eng:ne. Boiler- 
makers report an exceptionally busy season, and have 

lenty of work on hand to last them for a year. The 

eavy Brightside Works are fully employed in all 
departments, and there is every prospect of the year 
closing well. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The market for large steam coal has been 
active and buoyant, but quotations for small have shown a 
downward tendency. he best steam coal has been 
making 18s. 6d. to 19s. 6d. per ton, while secondary 
qualiti-s have brought 17s. to 18s. per ton. House coal 
has shown little change ; No. 3 Rhondda large has brought 
15s. 9d. to 16s. per ton. Foundry coke has n quoted 
at 18s. to 19s. per ton, and furnace ditto at 16s. to 17s. 
per ton. As regards iron ore, the best Rubio has made 
oe to 14s, 6d. per ton ; and Tafna 15s. 3d. to 15s. 6d. 
per ton. 


The Tinplate Trade.—Peuthir Tinplate Works have 
been re-started after an idleness extending over six months. 
ae set of mills is running for the production of black 
plates. 


More Welsh Coal.—Some eighteen months since Messrs. 
Hall, Hedley, and Brothers, Swansea, leased 1200 acres 
of land on the Dunraven estate in the neighbourhood of 
Heolycyw, Coychurch Higher, where they opened a 
colliery. ‘Lhe output of this colliery is now considerably 
more than 100 tons per day. 


Water Supply of Newport.—The estimate for the con- 
struction of the Wentwood reservoirs by the Newport 
Town Council maze by the consulting engineer, Mr, 
Baldwin Latham, amounts to 400,0007. The expenditure 
made upon the works to the present date is 275,0007. The 
capacity of the reservoirs when completed, will be 
430,000,000 gallons. 


Newport (Alexandra) Docks.—The report of the directors 
of the Alexandra (Newport and South Wales) Docks and 
Railway Company, for the half-year ending June 30, 
states that the balance of net revenue for the six months 
is 36,637/., reduced, after provision has n made for 
rents and debenture and other interest, to 23.664/. The 
— tage a dividend on the “A” first pre- 
erence stock, at the rate of 4 r cent. per annu 
carrying forward 12.0761. + Pe ™ a 


. eee was the scene of considerable re- 
joicing on Tuesday when it became known that a long 
looked-for seam of steam coal had been struck. The 
seam struck is high class steam coal, and it is 4 ft. in 
thickness. The depth of tha shaft where the coal has 
been struck is 615 yards. Sinking operations have been 
“tage | since 1897.. About 20 tons of the new seam 

ave already been raised, and it is expected that the 
Rhymney Valley will advance considerably in industrial 
importance. 


Armour Plates at Portsmouth.—The experimental staff 
of the Gunnery School Excellent, have been testing at 
Whale Island, Portsmouth. some cemented steel 6-in. 
armour-plates made by Sir W. G. Armstrong, Whitworth, 
and Co., Limited. The plates gave excellent results, 
there be'ng neither crack nor penetration, although 
100 lb. armour-piercing shells were fired against th«m 
with high-striking velocity. 

American Competition.—At the annual meeting of 
Guest, Keep, and Co., Limited, the chairman (Me A. 
Keen) said the company had a fair amount of contracts 
of all kinds on hand at reasonable prices. But the 
Americans had made great strides in developing their 
natural resources and cheapening production. American 
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competition would have to be reckoned with. It might 
not come to-day or to-morrow, but it was a certainty. 


Glowester Wagon Company, Limited.—At the annual 
meeting of this company @ dividend was declared at the 
rate of 10 per cent. per annum. The chairman (Mr. H. 
Wright) announced his retirement in consequence of bis 
advanced age (94). 

The ‘‘ Essex.” —The Essex, first-class armoured cruiser, 
launched on Thursday at Pembroke, is 440 ft. long. She 
will be fitted with engines of 22,000 horse-power, which 
are expected to develop a speed of 23 knots. Abaft 
the engine-room a transvers3 bulkhead, plated with 
armour 3 in. thick, secured on wood backing to a double 
thickness of skin-plating, is fitted between the main deck 


recently received from the makers, Messrs, Wallach 
Brothers, of 57, Gracechurch-street, London, one of these 
appliances which has been in use, and has bern subject to 
@ gauge glass bursting within it. The piece of plate-glass 
is actually decrepitated ; itis traversed by thousands of 
cracks, looking, in parts, like a crystallised salt. But, 
nevertheless, it holds together perfectly, and affords c:m- 
plete protection to the stoker from ho} water and flying 
fragments of tube. 


In a recent issue of the Revue Generale des Sciences, 
Mr. Marcel Bechon gives the following figures showing 
the growth of the external commerce of the principal in- 
du-trial nations during the past twenty years: 








and the lower deck: and from the ends of this bulkhead, | 1880. | 1900. Gain. 

vertical side armour is fitted between it and the bow, thus — | Milliards of Milliards of | Milliards of 

Fama Ary je pare — — The Francs. Francs. Francs. 

x will ba fitted with Bellevile boilers. e will carcy | 7, 

49 guns and two submarine torpedo'tubes. Her cost is — 3 q 3 it 

estimated at 721,1842, and her weight, when complete, | United States 7 ll 4 

will b3 5895 tons. Holland... 34 7 i 
Portland.—Considerable pares has now been made = : : 

with the breakwater and defence works at Portland ; but} France af 8 | 0 


it is nob now expected that the former will be com- 
pleted within the contract time, which expires ia about a 
ear. The breakwater is now well above water, and at 
ow tide the magnitude of the work accomplished can be 
appreciated. 


Welsh Railways.—The chairman of the Rhymney Rail- 
way Company has given a denial t> amalgamation 
rumours recently current. He is of opinion that an 
attempt to amalgamate allof the four leading Wels 
railway companies must fail, as it would do away 
altogether with competition; but he sees no reason why 
the Cardiff and Rhymney Companies could not be amal- 
gamated. 





MISCELLANEA. 


Tue traffic receipts for the week ending August 25 on 
thirty-three of the principal lines of the United King- 
dom amounted t 2,130, 165/., which was earned on 20,1634 
miles. For the corresponding week in 1900, the receipts 
of the same lines amounted to 2,077,550/., with 19,8854 
miles open. There was thus an increase of 52,6057. in the 
receipts, and an increas; of 267# in the mileage. 


A safety device, due t> Mr. Vilpon, and intended to 
prevent the over-running of signals, has recently been 
tested on the lines of the Orleans Railway Company 
of France. The apparatus consists of a knife, which, 
when a signal is at sifety, lies clear of the engine, 
but whea the signal is against the train is raised into 
such a position that should the locomotive over run 
the signal, a cord stretched acro’s the engins framing is 
cut intwo. This releases a spring, which sets a bell ring- 
ing in the cab. 


The Western Railway Company of France have recently 
used the sand blast for cleaning the metal work of the 
Pont de l'Europe, near their St. Lazare Station ia Paris. 
This bridge was last cleaned down 10 qos ago, the work 
being done by scratch brushes and the like, and 15 months 
were required to complete it. With the sand blast the 
total time occupied was but three months, and the 
cleaning was fsr morethoroagh. ‘The es go used was 
specially designed f.r the purpose, and worked with a 
pre.sure of 60 lb. per square inch. 


A 500-mile trial of motor vehicles was commenced at 
Glasgow on Monday last. The route chosen is not easily 
described without the aidofamap. The vehicles entered 
have bean grouped ia seven clases, the classification 
for the first four classes being dependent on the selling 
price. The fifth class is devoted to motor cycles, the 
sixth to delivery cart, and the seventh to electrically- 
propelled vebi:les.. Tho t:ials have been organised by the 
Automobile Club of Great Britain and Ireland with the 
co-op3ration of the Scot'ish Automobile Club, and under 
the supervision of the Sports Committee of the Glasgow 
Exbibition. 


Professor W. H. Horrocks publishes in a recent issue 
of the British Medical Jowrnal, the results of a series of 
experiments on the efficiency of filters of Chamberland- 
Pasteur and Berkefeld types in preventing the passage 
of typhoid germs into the filtrate. He finds that tne 
former is much the more efficient, as in no case did the 
typhoid germs succeed in passing through even in a period 
of three weeks With Berkefeld filters, however, which 
have much mo e open texture, the typhoid bicilli were 
found to effect the passage across the tilter wall in from 
4 to 11 days, and it would thus appear that such filters 
should be stevilised at least every three days, if perfect 
s.fety is to be secured. 


Aluminium conductors appear to be giving satisfaction 
in Western America, as ib is announced that the 
Snoqualmie Falls Power Company, of Seattle and 
Tacoma, have placed an order with the Pittsburgh Reduc- 
tion Company for conductors «f aluminium to a total 
weighd of 250,000 lb. By erecting these new conductors 
the company will mora than double the present capacity 
of their transmission system. Their hydraulic plant is 
also being extended, three 5000 horse-power generators 
being on order. When these are ia place the total capa- 
city of the generating plant will be over 25,000 horse- 
power, and the establishment will then stand second only 
to the Great Niagara Falls installation. 


In our issue of Janvary 22, 1897 (vol. lxiii, page 119) 
we published an account of safety appliances for boiler 
gauges. This consisted of a bent piece of plate-glass, 
with wire netting embedded in the body of the glass to 
prevent it from falling to pieces yhen cracked. We have 





tramway purchases by municipalities in this country has 
just been settled in the Massachusetts courts. The city 
of Gloucester desiring to purchase the undertaking of a 
water company, arbitration was agreed on, and the value 
fixed at 600,000 dols. This decision was appealed against 
by the proprietors, who wished to have a valuation fixed 
on past earnings; whilst the city contended that these 
should not be considered, but that the award should be 
based on the cost of duplicating the plant, less depreciation. 
The laws of Massachusetts expressly declare that such 
undertakings shall be valued without enhancement on 
account of future earning capacity or good will. Never- 
theless, the arbitrators awarded to the company 75,000 
dols., in addition tc what would have been the cost 
of duplicating the plant, since they considered that the 
fact that the business was a going concern, should 
taken into consideration ; and in this the courts have sup- 
ported them. The original award stands without mate- 
rial alteration. 


On Thursday afternoon, August 22, the first of a series 
of visits by the Railway Club to places of railway interest 
not available on a Saturday afternoon took p'ace, the 
Bow Works and the running sheds of the North 
London Railway being the object of the visit, Mr. H. J. 
Pryce, locomotive superintendent, having very kindly 
given the necessary permission. There was a satisfactory 
gathering of members, and subsequent proceedings quite 
justified any inconvenience that may have resulted in 
consequence of the visit being made at a time when most 
people are occupied in business. A visit was first paid to 
the running sheds, where engines of the four classes 
owned by the North London Railway were seen and 
photographed. The neat little combined locomotive and 
steam crane attracted considerable attention, and later 
proved its capabilities by conveying the members, who 
travelled in a wagon attached, to the stores and then to 
the works. Both these departments were inspected, 
though somewhat hurriedly, and in the Jatter engines 
were seen in all stages of construction and repair. The 
Bow Works have n styled ‘‘ a miniature Crewe,” and 
they well merit the title, for nearly everything required 
by the railway, whether for the locomotive, carriage and 
wagon. permanent way, and signalling departments, comes 
from there. A visit to the drawing-office and an inspec- 
tion of the working drawings of the standard locomotives 
terminated the visit. 


In a paper on “‘ London Main Drainage,” read before 
the Sanitary Inspectors’ Association, Sir A. Binnie 
stated that one of the difficulties to be met in draining in 
London lay in the fact that out of the 121 square miles 
concerned, 10 per cent., or 12 square mi'es, lay below 
high-water level. Until 1855 the sewage of London was 
discharged directly into the Thames by a series of sewers 
runniog practically at right angles to the course of the 
river. The pollution was great, and consequent'y the 
Metropolitan Board of Works constracted a series of 
intercepting sewers, which collected the flow which would 
otherwise have pissed direct int» the Thames, and 
delivered it at Barking or at Crossne-s. Pump- 
ing was required at Abbey Mills, Grosvenor-road, 
and Deptford, the highest lift being 36 ft., at Abbey 
Mille. Until.1888 the sewege wes passed without 
treitment into the river at Barking and at Crossness, 
but since thea it has been treated in settling tanks by a 
chemical precipitation proczss, in which 4t» 5 grains of 
lime and 1 grain of sulphate of iron ara added to each 
gallon of sewage. As originally designed the works were 
intended to deal with 150 million gallons of sewage per 
day, the sludge yielded being 3000 tons. At the present 
date the actual quantities treated are 132 million gallons 
at Barking and 98 million gallons per day ab Crossoess 
The sludge sent down to the Nore amounts to 2 million 
tons per annum, and is handkd by a fleet of six ships, 
each capable of carrying 1000 tons of sludge. 


An interestiog air compressor, pose, be piston nor 
any moving part save valves, has recently been described 
in the Revue Universelle des Mines et de la Metallurgie. It 
is due to Mr. Emile Gobbe, and has been tried with some 
succes3 at the Monceau Company’s blast-fernace. The 
arrangement consists of an explosion chamber, the oatlet of 
which leads toa chimney. A throttled valve which tends to 
remain open by its own weight is introduced between the 
chimney and the explosion chamber. Two conduits, one 
for gas and the other for air, lead to this chamber. At 





some distance from the points at which they enter the 


A decision in a matter somewhat analogous to that of | Go, 


combustion chamber, each conduit is provided with an 
inlet and an outlet valve, the latter communicating respec- 
tively with the receivers for compressed air and compressed 
gas. A draught having in any suitab’e way teen started 
up the chimney of the plant, charges of air and gas are 
drawn in and mix in the combustion chamber. The mixture 
is then fired by an electric spark. The explosion closes the 
valve to the chimney, and forces a portion of the air and 
gas back along the'r respective conduit pipes and through 
the discharge valves into their receivers. When the pres- 
sure fal’s sufficiently, the valve at the base of the chimney 
opens automat'cal'y sgain, snd a fresh charge is drawn 
in and the action repeated as before. In the experi- 
mental plant erected at Monceau, the explosions fol- 
lowed each other at the rate of twelve to fourteen per 
minute; but the plant proved to be in need of con- 
siderable modifications if satisfactory working was to be 
obtained. In a laboratory apparatus since constructed 
and designed to work with town in place of blast-furnace 
gas, good results have been obtained in the matter 
of regularity of working, and the inventor claims that 
with a large plant carefully designed very considerabie 
economy could be relied on, and the capital cost would be 
extremely small. 


In some judicial proceedings in the United States to 
determine whether the charges of the Bell Telephone 
mpany were fair and reasonable, the following figures 
were brought forward as to the charges in various im- 
portant cities. 


Number of 
Relative Rates per Inhabitants 
Siz. Annum. per 
Telephone. 
dols. 
Washington, D.C. 1 36 to 135 120 
Stockholm a 1 20 23 
Christiania 3 22 30 
-Trondbj-m 4 13 38 
Berne 10 upwards 40 
Zurich { 10 50 
Berlin 7 36 60 
Copenhagen 14 41 70 
Amsterdam 2 50 to 100 150 
Paris tin) We 78 170 
Greater London .. 22 100 700 
a oston . + 25 to 150 60 
» NewYork 13 90 ,, 240 120 
Chicago ... oe 6 60 ,, 175 130 
Philadelphia 5 60 ,, 250 170 


It was further stated that in a number of American 
cities, companies, independent of the Bell Company, had 
been able to conduct the business equally satisfactorily 
at very much smaller rates. Thus, at Grand Rapids, the 
Bell Company’s charges ranged from 36 dols. up to 48 dols. 
per annum, and they asserted that it was quite impossible 
to lower the charges and to pay their way. An indepen- 
dent company, however, now gives an equally good ser- 
vice, at a charge of 3 dols. per annum for a private house 
telephone, and 18 dols. for s business house instrument. 


In a communication to the Société Francaise de 
Physique, M. A. Cotton describes a very ingenious 
arrangement by which diffraction gratings can be origi- 
nated by purely optical methods. As is well known, the 
gratings commonly used are ruled on glass by a dividing 
engine having an extremely accurate screw, and require 
much time and care, whil-t the diamond point with which 
the ruling is done is often _the cause of much trouble. 
The grating presented by M. Cotton to the Society 
named above contained, it is true, but 2280 lines to the 
inch ; but though only ‘‘commercial” instead of optic- 
ally worked glass was used in its production, it was capab'e 
of dividing the yellow line of mercury. he process 
used depends on the fact that if a beam of mono-chromatic 
light is reflected back along its orignal path the incident 
and reflected beams interfere with each other, forming 
stationary waves. It is on this fact, it will be remembered, 
that the Lippman process of co'our photography is based. 
Into this fd of stationary waves M. Cotton introduces 
a transparent film sen-itive to light and supported on a flat 
glass plate. Where the r-flested and incident rays nullify 
each other there is no action on the sensitive film, but at in- 
termedia'e points the two raysaugment eachother’s action. 
In this way a series of lines with clear spaces between 
can be photographed on the plate, and any desired pitch 
can be obtained by inclining the plate to the rays at a 
greater or lesser angle Having obtsined an original in 
this way, any number of copies can be obtained by ordi- 
nary photographic methods. By a modification of the 
app»ratus, ** diffraction lenses,” such 8s exhibited by Mr. 
R. W. Wood at the Royal Society Scirée in 1898 (see 
ENGINEERING, vol lxv., page 603) can be readily origi- 
nated. Mr. Wood's lens, mentioned above, contained 
230 zones, and was made by photographiog down a l|.rge 
and very carefully drawn diagram. In M. Cotton’s 
process, however, the zones are originated by optical 
means, and one of his lens:s thys produced contains no 
less than 2000 circular zones which near the edge of the 
lens are pitched as close as 5080 t» the inch. 





Frencu Steam NavicatTion.—The F®ench shipping con- 
cern known’ as the Chargeurs-Réunis has decided to 
establish a line of steamers to India and China. The new 
line will be brought into operation on September 25. The 
steamers will run from Donkirk, Havre, and Marseilles 
via Suez to Colombo, Singapore, Saigon, and Haiphon. 
The company will put six new steamers upon the line. 
Each of these steamers will have a displacement of 5400 
tons, and their engines will work up to 2200 horse-power. 
The steamers have been built by the Ateliers et Chantiers 
de la Loire and the Forges et Chantiers de la Médi- 
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THE REGULARISATION OF THE NILE. 


Wir the approaching completion of the Assouan 
reservoir, irrigation engineers in Egypt are natu- 
rally seeking new worlds to conquer, since that 
structure, important as it is, will in no way make up 
the total deficit in the present summer supply of 
water. This would have been the case even had 
the original plans of the advisers to the Egyptian 
Government been adhered to; but in deference to 
the outcry of archeologists, actuated in some cases, 
we fear, by political considerations, the capacity of 
the reservoir was cut. down to about two-fifths of 
what it was in the initial designs. Egypt, being a 
weak nation, had perhaps no course open but to 
sacrifice the well-being of her own inhabitants to 
the whims of a number of somewhat selfish dilet- 
tanti ; but it was rather hard on the unfortuate 
fellaheen. Of course, everyone with any fragment 
of taste for history and natural beauty would have 
greatly regretted the submergence of Philae ; but 
it seems unfair to purchase the gratification of one’s 
artistic or archeological leanings out of the pockets 
of a not too wealthy peasantry. - However,. the 
decision was taken, and as a consequence Egypt 
will ultimately find it necessary to construct 
important impounding works at some other site. 
Since work was commenced on the Assouan dam, 
however, the conquest of the Soudan has extended 
the need for water ; whilst for the purpose of main- 
taining communications, the question of regularising 
the Upper Nile has also come within the region 
of possibilities. The difficulty of the problem 
thus offered to engineers for solution is well set 
forth in Sir William Garstin’s recent report as to 
irrigation. projects on the Upper Nile. 

Incidentally, this report affords ample explana- 
tion of the many centuries during which this 
river maintained inviolate the secret of its 
sources. When Herodotus, some 450 B.c., in- 


2! quired into the matter, he received two stories. 


In the one he shrewdly suspects that his informant 
is endeavouring to gull him, as he was told that the 


383 \river had its rise in bottomless springs in the 


country of the Far South; whilst according 


4!to the second story, a party of young men 


setting out to discover the source of the river, 
after months of wandering through the desert, 
arrived amongst the pigmies, and found a stream 
which, as it contained crocodiles, they conjectured 
was a portion of the Nile. Apparently, from his 
account, the ancients knew the Nile about as far as 
Fashoda, or a little beyond, at which point, he 
states, the river flows from the west from a desert, 


25 || Superheated Steam........ 342 | and it is interesting to note that the Arabic name 


for the principal branch beyond Lake No is Bahr- 
el-Gebel, which means river of the desert. The 
country is a desert in truth, though not a sandy 
one; and Sir William Garstin’s report shows 
clearly that it would have been practically impos- 


*!one mile in width. 





sible for boats at that date to have ascended the 
river to its source. In its lower portion are 
to be found the cataracts, at the first of which the 
great Assouan dam is now being erected. These 
cataracts are, however, only the smallest of the 
difficulties met with, being far from insuperable 
obstacles. For 610 miles south of Khartoum 
the river is a shallow sluggish stream, averaging 
The shores are swampy, 
low-lying, and most unhealthy, and finally at 
Lake No the whole river divides up into several 
branches, obstructed by sudd and bordered by 


“| enormous swamps which extend along the banks of 
%!the Bahr-el-Gebel u 
311100 miles south of 


to Gondokoro, which is 
hartoum. A little south of 
Gondokoro another series of rapids commence, 
rendering the channel unnavigable for a distance 
of 100 miles, after which, however, the river 
broadens out into a fine stream, which continues 
up to the Albert Nyanza. 

The enormous belts of marsh land have a most 
important bearing on the future of the Nile. In 
the first place the spread of water is so enormous, 
and the consequent evaporation under the tropical 
sun so great, that fully one-half of the drainage 
into the river is lost before Fashoda is reached. it 
is largely on this account that Sir William Garstin 
is inclined to criticise adversely Mr. Willcock’s sug- 
gestion for augmenting the water supply of the Nile 
valley by damming the exit of the Nile from the 
Albert Nyanza. This lake is from many points of 
view capitally adapted to the purpose. It is sur- 
rounded by steep shores, and by raising its level 10 ft. 
its storage capacity would be increased by nearly 
20,000 million cubic yards. A similar rise in the 
case of the Victoria Nyanza would render available 
for augmenting the summer supply no less than 
270,000 million cubic yards; but this lake is much 
less well adapted to serve as a reservoir than the 
Albert Nyanza, since it has shelving shores, and lies, 
moreover, partially within German territory. The 
actual requirements of Egypt over and above the 
present summer supply is estimated at 4710 million 
cubic yards, of which about 1310 million cubic yards 
will be supplied from the Assouan dam. If the 
level of the Albert Nyanza were raised as sug- 
gested, the 3400 million cubic yards lacking could 
easily be supplied, and there would still be some 
7850 million cubic yards available for the wants of 
the Soudan. As matters stand, however, quite 
one-half of the amount stored would be lost by 
evaporation in the swamps between Gondokoro and 
Fashoda, so that any really satisfactory scheme of 
utilising the Albert Nyanza as a storage reservoir 
should be completed by the improvement of the 
swamp-lined region of the river. Such an improve- 
ment is not, says Sir William Garstin, impossible, 
in view of the powerful dredging plant now avail- 
able, but the cost would, of course, be very great. 
Through the shallows the river is constantly 
obstructed with sudd. The nature of the sudd 
differs on the different branches of the river, 
but in the main branch to the lakes it consists 
of papyrus and an aquatic plant known locally 
as ‘‘um-soof.” These grow on the marshes 
bordering the banks, the former attaining «4 
height of 16 ft. to 20 ft., whilst the latter 
grows only to a height of 5 ft. or so, but is very 
tough, and difficult to break through. Strong 
gales are prevalent at the time of the rising of the 
Nile. These storms loosen the hold of the roots 
in the ground, and they are then floated off by 
the rising waters in large masses covering several 
acres. The roots form a tangled mass, binding 
together large quantities of the earth in which 
they originally grew. This earth acts as ballast, 
and if the floating island drifts back into shallow 
water, the roots strike down again into the 
bottom, and all is well. When, however, one of 
these large masses passes out into the deeper water 
of the main channel, it jams at some narrow point. 
Fresh masses coming down from up stream are 
arrested against the first obstruction, which rapidly 
grows greater. As the obstruction increases, the 
rapidity of the flow underneath it augments, until 
it becomes so great that fresh supplies of reeds 
arriving from up stream are drawn down underneath 
the barrier and, lodging there, increase its thickness, 
which may attain to 23ft. These barriers are gene- 
rally burst after a time P| the pressure of the 
water behind them, and the wave passing down 
stream sweeps out any similar obstructions lower 
down. Sir William Garstin states that it is im- 
possible to remove the sudd by attacking it from 
the upstream side, so that if a vessel is cut off by 
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sudd forming below it, it has to wait till rescued by 
a steamer from below the barrier. Moreover, no fuel 
whatever is to be met with in the region of the 
sudd, the papyrus swamps being -utterly devoid of 
trees. 

Great progress was made in cutting the sudd 
during the past eighteen months, and in June last 
but one block remained, but this was no less than 
22 miles long. The work of removal has been most 
trying ; the mosquitos were, it is stated, almost un- 
endurable, and malaria was most common. Some of 
the blocks were so compacted that explosives were 
tried on them, but did little good, and the plan now 
followed is tocutrectangular blocks out of the barrier, 
haul them clear, and let them drift down stream. 
It is believed that the removal of these barriers 
has had little effect on the discharge of the river, as 
the water released simply distributed itself over 
marshes lower down. Indeed, so badly adapted 
is the White Nile for conveying large quantities of 
water that Sir William Garstin suggests that in 
place of damming the Albert Nyanza at the source 
of the White Nile, Lake Tsana, the source of the 
Blue Nile, should be preferred. This lake lies, 
however, in Abyssinian territory, and is much 
smaller than the Albert Nyanza; but there would, 
it appears, be little difficulty in securing the 
storage capacity requisite. The Blue Nile, which 
conveys its waters to Khartoum, is 844 miles long, 
and has a deep and well-defined bed, so that 
there would be little loss of water by evapora- 
tion. It passes, moreover, through a country 
which only requires irrigation to be highly produc- 
tive, whereas the swamps of the White Nile are 
useless for cultivation. Engineering and economic 
considerations therefore point to Lake Tsana as 
best adapted for storing the waters necessary for 
the regularisation of the Nile ; but political con- 
siderations will, we fear, quite preclude its adop- 
tion, since Egypt could hardly afford to have a 
large proportion of her population dependent for 
their livelihood on the continued goodwill of her 
neighbour. 

So far as the supply of Egypt itself is concerned, 
a dam near the Third Cataract, supplemental to 
that at Assouan, would in all likelihood provide 
all the water needed ; but there is a natural desire 
to let the Soudan also have the benefit of 
irrigation works. As stated, the region surround- 
ing the Blue Nile is the best adapted for culture, 
but this can only be rendered available through 
the goodwill of the Abyssinians. The only plan by 
which the White Nile can be permanently improved 
will be by limiting and defining its channel. This 
in itself, quite apart from any impounding works, 
would increase the summer flow at Assouan by 
some 50 per cent., and the improvement of the 
navigation would promote trading where the natural 
resources of the country permit. To effect this, 
however, the whole river between Lake No and 
Bor, a distance of 390 miles, will require embank- 
ment. No assistance from the natives in the matter 
of providing labour can be relied on, and all sup- 
plies will have to be brought from Khartoum. 
Sir William Garstin estimates the necessary earth- 
work at 119 million cubic yards, and considers 
that with hydraulic dredgers it might be completed 
in five years. As, however, the cost would be 
3,700,000/., many years must elapse before this 
scheme enters into the region of practical politics. 
This is fully recognised by Sir William, who points 
out that, for the present, railway development must 
take precedence of irrigation. Yet it is to be hoped 
that the day will ultimately arrive at which the 
improvement of this most famous of rivers will 
be undertaken. The drainage of swamps will 
incidentally diminish the mosquito plague, and 
with it the present prevalence of the worst forms 
of malaria. 





PROLONGATION OF PATENTS. 

Tue decision which has just been given by the 
Judicial Committee of the Privy Council, refusing 
the petition of the British Aluminiuin Company 
for prolongation of Henderson’s patent which 
covers the Hérault process of manufacture of alu- 
minium, deserves the closest attention of all who 
are working under patent rights. It frequently 
happens that a patent, which may be of the greatest 
value, expires before the owners have been able 
to secure an adequate return for their outlay on 
working and in perfecting it. Under such cir- 


cumstances it is natural that they should desire 
a prolongation of the term, and the Patents Acts 


rovide for this event by allowing a petition to the 
vadicial Committee of the Privy Council ; but in 
spite of the large number of decisions which have 
now been given, we still find petitioners failing to 
realise what is demanded of them to justify their 
application. 

In considering such applications, the Board is 
required by the Act of 1883 to have regard ‘‘to 
the nature and merits of the invention in relation 
to the public, to the profits made by the patentee 
as such, and to all the circumstances of the case.” 
Most of the petitions which have been refused 
have failed on the ground that the Board has not 
been satisfied on the question of profits. In suc- 
cessive decisions it has been clearly laid down that 
the utmost candour and the fullest disclosure are 
required; and it would be wise for all patentees to 
follow the advice of Lord Chelmsford in the case of 
Bett’s patent (1 Moore’s Pat. Cases, N.S., 49), 
where he said: ‘*There can be no difficulty in a 
patentee beginning from the first to keep a patent 
account, distinct and separate from any other busi- 
ness in which he may happen to be engaged. He 
knows perfectly well that if his invention is of 
public utility, and he has not been adequately 
remunerated, he will have a claim for the exten- 
sion of the original term of his patent. It is not, 
therefore, too much to expect that he should be 
prepared, when the necessity arises, to give the 
clearest evidence of everything which has been paid 
and received on account of the patent.” This was 
quoted later in the matter of Hughes’ Patent 
(15 R. P. C., 370), and regret was expressed that 
there should be such misconception as to the duty 
required of a patentee who applies for extension. 
In the most recent case of Henderson’s Patent, the 
Board stated that the accounts were not put before 
them ina manner which enabled them to form any 
clear opinion on the question. 

It will be noticed that in the settion quoted 
above from the Act of 1883, the reference is to the 
profits made by the ‘‘ patentee.” This does not 
necessarily mean the original inventor, for by the 
Act the word ‘‘ patentee ” is defined as meaning the 
person for the time being entitled to the benefit 
of the patent ; so that assignees of a patent—as, e.9., 
a commercial or industrial company—may make 
this application for extension. But where a com- 
pany is the petitioner, still more is required of it ; 
for in Barff’s and Bower’s patent (12 R.P.C., 386) 
it was laid down that in such cases there ought 
always to be a statement as to whether any, and, if 
so, what, dealings have taken place in the shares. 
In one case the application was dismissed because 
it appeared that the individual members of the 
company had benefited themselves by the sale of 
shares. This requirement, probably, would only 
strictly refer to cases in which the company had 
been expressly formed to work the patent or 
patents in question ; for where the company owns 
a large number of patents it might be impossible 
to count profits made by dealing in shares as profits 
resulting from one particular patent. 

On this question of petitions by assignees, it has 
to be pointed out that their position is not so strong 
as that of an original inventor ; and if the assignees 
have bought the patent as a commercial speculation 
which has resulted in loss or in inadequate profits, 
it will be practically impossible to obtain a prolon- 
gation. This point, along with that of accounts of 
profits, proved fatal to the petition of the British 
Aluminium Company, referred to at the outset of 
this article. A distinction is made in the decisions 
in the case of an assignee who has assisted the 
inventor with funds to enable him to perfect and 
bring out his invention, and has thus enabled him to 
bring it into use. In such a case a more favour- 
able view will be taken by the Board. The posi- 
tion of a company which had bought a patent as a 
commercial speculation would gain some strength 
if the original inventor still had an interest in the 
patent, and would himself profit by the prolonga- 
tion ; but if the patentee has been bought out, and 
thereby sufficiently remunerated at the expense of 
the patent, the assignees will have no chance of 
obtaining a prolongation (Barff’s and Bower's 
Patent, 12 R.P.C., 386). 

There are two further objections which may be, 
and ordinarily are, brought against the grant of 
extension of the term of a patent, and each has con- 
siderable weight with the Board. The first is that 
the patentee has not done all that he could have 
done to push the patent. Thus, where a patentee, 
who also held foreign patents, neglected to push 





the claims of his English patent for a period of 24 





years, it was held that this circumstance in itself 
militated against prolongation, and that it also had 
a bearing on the question of adequate remunera- 
tion; for, from the progressive amounts ob- 
tained from the patent from year to year, it 
was by no means clear that, with proper - 
activity in making it known to the public, 
the sums eventually received might not have 
amounted to adequate remuneration (Pieper’s 
Patent, 12 R.P.C., p. 292). The other objection 
is that the foreign patents for the saine invention 
have expired, or are expiring, and that therefore a 
prolongation would be hurtful to British trade. 
This objection offers a great obstacle to the grant 
of renewal of the patent ; and clear proof must be 
given that the inhabitants of Great Britain and 
Ireland would not be placed at a disadvantage in 
competition with the subjects of a foreign State 
(Semet and Solvay’s Patent, 12 R.P.C. p. 10; 
also Pieper’s Patent). According to the decision 
just given in Henderson’s Patent, neither of these 
two objections—failure of work and expiry of 
foreign patents—is conclusive against the petition ; 
but it will require a very strong case to induce the 
Board to recommend prolongation where these cir- 
cumstances occur. If only the latter objection 
can be made, then, following the decision in Semet 
and Solvay’s Patent, the question whether the dis- 
advantage to the British people, either certain or 
probable, ought to outweigh the right of the 
patentee to obtain a renewal upon other grounds, 
must always be a question of degree, to be decided 
according to the special circumstances of each case. 





THE NEW ENGINEERING LABORA- 
TORIES AT THE GLASGOW UNT- 


VERSITY. 

Guiascow University, which celebrated this year 
its ninth jubilee, and is one of the most distin- 
guished of our schools of learning, has, up till the pre- 
sent, had the unenviable distinction of having no 
thoroughly equipped engineering laboratory. This 
is the more remarkable, considering that it is 
situated in the centre of one of the most extensive 
engineering districts in the world, and has given to 
science some of its most distinguished savants. 
Moreover, it was the first University, or College, in 
Great Britain to have a School of Engineering 
Science, the Regius Chair of Engineering having 
been founded by Queen Victoria in 1840. Labora- 
tory teaching in the physical sciences, the value of 
which is now universally recognised, had its early 
beginnings in the famous schools of the Scottish 
city, for in the University of Glasgow there was 
instituted, not many years ago, the first teaching 
laboratory of chemistry, and later on the first teach- 
ing laboratory of natural philosophy founded in the 
United Kingdom. Perhaps the prosperity of the 
many engineering works in the district, and the large 
amount of original design emanating from these 
works, had much to do with the backwardness in 
the University equipment in respect to laboratory 
work in engineering; for many of our famous 
practising engineers of the past and of the present 
generation wrought at the bench, or in the office, 
concurrently with taking advantage of the classes 
at the University. New conditions, however, now 
prevail, and the race for supremacy in all branches 
of science is too keen to permit of any advantage 
being forfeited—and thus the need for special 
appliances for the education of young engineers is 
being more and more recognised. During the past 
five years a temporary laboratory has been in 
existence at the University of Glasgow. This was 
only a tentative scheme, but now the University is 
being equipped with an establishment which is at 
once worthy of its traditions and of the important 
place the West of Scotland occupies among indus- 
trial centres. The engineering laboratory, which 
was formally inaugurated on Tuesday by Lord 
Kelvin and dedicated to the memory of James 
Watt, promises to equal, if not surpass, any yet 
founded in the United Kingdom ; if not for mere 
size, at least for the completeness of its equipment 
and the variety of the research work thereby made 
possible. 

The scheme for this laboratory, so opportunely 
inaugurated during one of the most representative 
international engineering Congresses that has ever 
been held, was first mooted by the present holder 
of the Regius Chair, Professor Archibald Barr, 
D.Se.; in his inaugural address in 1889; but 
various difficulties, especially with regard toa site 
within the limited ground of the University, caused 
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some delay in its realisation. To carry out the 
project, the University secured the co-operation of 
a very representative and influential committee, 
having for its chairman at first the late Mr. 
James Reid, of Hydepark Locomotive Works, 
and since his death Sir William Arrol, and num- 
bering amongst its vice-presidents and members 
many of the leading engineers and shipbuilders 
of the Clyde district. 

The buildings themselves are costing about 
25,0007. Of this sum, 12,5001. has been provided 
from the Bellahouston Bequest—a benefaction left 
a few years ago for distribution among the educa- 
tional and charitable institutions in the city, and 
from which the University, the Technical College, 
and other institutions are now largely profiting. 
The remainder of the cost of the buildings is being 
defrayed from the residue of the munificent bequest 
of the late Mr. Charles Randolph, one of the 
founders of the Fairfield Works, and from other 
funds at the disposal of the University Court. The 
equipment, which is being undertaken by the com- 
mittee, is estimated to cost over 14,0001., and about 
11,0007. has already been subscribed in cash and 
in apparatus. 

The buildings, which are situated beside the 
quaint gatehouse of the University erected by the 
late Sir William Pearce, also of the Fairfield 
Works, from stones taken from the ancient college 
buildings, have been designed by Mr. John Oldred 
Scott, of London (a son of the late Sir Gilbert 
Scott, the author of the main University pile), in 
co-operation with Mr. John J. Burnet, of Glasgow. 
They have a frontage of about 210 ft., 75 ft. of 
which is occupied by a block four storeys high ; the 
main laboratory, which extends along the remainder 
of the length, is a one-storey building with roof- 
light. In the basement of the four-storied build- 
ing there is an hydraulic laboratory 70 ft. by 32 ft., 
a large storage-battery room, and a heating and 
ventilating chamber. The first floor is occupied by 
an electrical laboratory, a museum, the large lec- 
ture-room, and a smaller class-room; while above 
these are another small class-room, a laboratory for 
practical mechanics, a drawing-class room 78 ft. by 
34 ft., which will accommodate about seventy stu- 
dents at the same time, and a library and reading- 
room for the use of the staff and students. 

The main engineering laboratory is 135 ft. long 
and 54 ft. wide. It has a partial basement 58 ft. 
by 27 ft., utilised for the accommodation of boilers 
and furnaces. The roof of the main laboratory is 
carried in seven spans of 18 ft. and one half- 
span, glazed on the north slopes so as to secure 
uniform and diffused light. In this fine room the 
opening ceremony was conducted on Tuesday. Two 
hand travelling cranes, designed to carry 5 tons, 
command the whole area of the room. There is 
already installed here a 100-ton horizontal testing 
machine, with variable weight accumulator by 
Messrs. Buckton and Co., Leeds; but as Mr. J. 
Hartley Wicksteed has contributed a paper on 
this interesting machine to the Mechanical Engi- 
neering Section of the Congress, there is no need 
here to enter into details; we shall publish the 
paper in full. Moreover, it may be mentioned here 
that we hope shortly to publish a full and illus- 
trated description of the laboratories, our present 
intention being to indicate generally the extent of 
work anticipated in the equipment. There is also 
installed in the main laboratory a 10-ton vertical 
testing machine, and a torsion testing machine by 
Messrs. Buckton, of Leeds ; and complete plant 
for the testing of cements is being added. The 
further equipment of this room will include an 
experimental boiler, steam, gas, and oil engines, a 
refrigerating machine, and other appliances for the 
study of thermo-dynamics and their applications, the 
tools required for the preparation of apparatus and 
of specimens, and numerous other machines. A 
gas engine, which was presented to the University 
by the North British Association of Gas Managers, 
as a memorial of Murdoch, the introducer of gas- 
lighting, will appropriately find a place within 
this laboratory dedicated to the memory of Watt, 
with whom Murdoch was so closely associated. 
In referring to this we cannot refrain from remark- 
ing that nothing could be more appropriate than 
that, in an institution commemorative of so great 
a pioneer of engineering, there should be apparatus 
which would recall to students of the science the 
names of other great leaders in special departments 
of the profession which Watt may be said almost 
to have founded. Engineers have erected no 
memorial, for instance, to Rankine, the second 








professor of engineering in the University of 
Glasgow ; who, probably more than any other, 
formulated the general principles of engineering 
science as taught and srslied, not only in this 
country, but practically in every industrial country. 
Other names, which it is not necessary here to 
mention, might most appropriately be similarly 
commemorated, especially in view of the world- 
wide reputation which the University has earned. 

The students of engineering and naval architec- 
ture at Glasgow University are drawn from all 
parts of the world—not more than half being local 
men. Weare informed that last year, for example, 
there were in these departments twelve students 
from the United States, quite a number from 
Japan, and many from other foreign countries, and 
from the colonies. Further, an unusually large pro- 
portion of them are men who have undergone either 
a complete or a partial apprenticeship, or pupilage, 
before entering upon their course of study; and 
they are therefore in a much better position to 
profit by the teaching of science than youths who 
have had no previous workshop or drawing-office 
training. There are also, we understand, each 
session many students who have taken full courses 
in other colleges before entering the University. 

It is not intended in the James Watt Labora- 
tories to attempt anything in the way of practical 
training in handicraft work. The policy of the 
University in this respect is to offer to students a 
course of study in engineering science, and to 
leave them to acquire their experience and practice 
in the office or in the workshop. Provision for 
manual training is the less necessary in view of the 
great facilities offered in the Clyde district for 
practical training; and because so many of the 
students wisely combine their study of science at 
the University with practical training in the work- 
shops. The session being of only six months’ dura- 
tion, the majority of the students spend a portion of 
each year at practical work. 

There will be a very full equipment in the de- 
partment of electrical engineering. The dynamos, 
motors, and other large pieces of apparatus will be 
placed in the main laboratory ; while the more deli- 
cate instruments will be accommodated in the elec- 
trical laboratory already referred to, which is sepa- 
rated from the main laboratory by a glass partition. 

A special feature is being made of the hydraulic 
department, where facilities are being provided for 
carrying out research on a scale which is unusual, 
if not unique, for indoor laboratory work. The 
hydraulic laboratory, which, as has already been 
stated, is 70 ft. by 32 ft., isin two approximately 
equal sections, the floor of one being 5 ft. higher 
in level than that of the other. Below the lower 
floor there are two circular tanks, each capable of 
holding 10,000 cubic feet of water. They are pro- 
vided with delicate float gauges, and will be accu- 
rately calibrated for the direct measurement of 
quantities. A flume is provided in the upper floor, 
and extends over a portion of the lower floor. Into 
the front of this flume notches of various forms and 
sizes can be fitted, the largest flow contemplated 
being one over a rectangular notch 2 ft. wide by 1 ft. 
in depth. The water is drawn from a tank holding 
14,300 cubic feet, placed at a level of 60 ft. above 
the hydraulic laboratory floor, from which the 
water descends by a 7-in. main. The discharge 
from the flume can, by means of a hopper, be 
deviated almost instantaneously from flowing into 
one of the underground tanks to flow into the 
other. An electrically-driven high-lift centrifugal 
pump, supplied by Messrs. Mather and Platt, 
Manchester, is placed on the laboratory floor, and 
so arranged that it can draw from either of the two 
tanks and discharge into the high-level tank. A 
connection is also provided whereby water from the 
high-level tank, at a head of about 60 ft., can be 
taken into the suction of the centrifugal pump and 
discharged at a pressure representing a head o 
about 150 ft. for experimental work with turbines. 
Channels are provided in the floor, with arrange- 
ments for taking their discharge either to waste or 
into the tanks, so that the water passing through 
any turbines or other apparatus can be accurately 
measured. Provision is also made for experiments 
on the resistance to flow in pipes, for which pur- 
pose straight lengths of 200 ft. can be carried along 
the ceilings of the hydraulic room of the boiler- 
house, and of a pipe channel extending the whole 
length of the main laboratory. But, as we have said 
already, we hope later to fully describe the equip- 
ment of the iabaniheny. 

There was an influential gathering at the in- 





augural ceremony on Tuesday afternoon, Sir William 
Arrol, the chairman of the Engineering Laboratory 
Committee, occupying the chair. Professor Barr 
having briefly described the building and acknow- 
ledged the indebtedness of the University to many 
contributors towards the laboratory fund, Sir 
James King, as one who had been closely identified 
with the scheme from the beginning, made a few 
observations, and thereafter Lord Kelvin, in an 
interesting address, declared the new laboratory 
open. He stated that the first considerable 
engineering equipment for laboratory teaching in 
Great Britain was that laid down by Professor 
Kennedy in the University College, London, but 
the first really great engineering laboratory was 
realised under the guidance and on the initiative 
of Professor Barr, when he was at the Yorkshire 
College, Leeds. Other educational institutions had 
followed suit, and Lord Kelvin expressed his great 
satisfaction at the honour paid him in being asked 
to dedicate the new Glasgow laboratory to the 
memory of James Watt, the founder of engineering 
in Great Britain and the British Empire, and one 
of the founders of the present engineering of the 
world. Proceeding, his lordship strenuously sup- 
ported the need for the closer association of Univer- 
sity teaching with the practice in the great work- 
shops, and hoped that the engineering laboratory 
would be occupied not merely in teaching theoretical 
work, or even in giving instruction from practice, 
but that it would be worked in alliance with the 
engineers and manufacturers in the neighbourhood. 

The next speaker was Mr. James Mansergh, the 
President of the Congress, who, in the course of a 
very interesting address, dwelt on the importance 
of a young engineer’s training, and referred to 
what had been done by the Institution of Civil 
Engineers in framing their examinations for 
students. Mr. Mansergh’s remarks raised many 
interesting points deserving consideration ; but we 
can only mention here that his final conclusion was 
that a young engineer nowadays should leave 
school at not later than sixteen years of age, that 
he should then take a three years’ course at some 
good engineering college, such as that at Glasgow, 
and that he should afterwards serve three years 
either in workshops or with an engineer in good 
practice ; in the latter case half the time being spent 
in the office, and the remainder on actual work. 

After a few remarks from the Lord Provost, Mr. 
W. H. Maw, the President of the Institution of 
Mechanical Engineers, spoke on the importance of 
engineering laboratories such as that now opened, 
as aids to the efficient training of young engineers; 
and referring to the point raised by Lord Kelvin as 
to the desirability of fully utilising the capabilities 
of the equipment of such a laboratory, he urged the 
desirability of assisting the prosecution of criginal 
research by enabling suitable qualified and selected 
students to utilise the laboratory for such purposes. 

In conclusion, Principal Story, who has shown 
an intimate and useful interest in the progress 
of the practical science teaching in the Univer- 
sity, expressed his gratification at such a valuable 
addition being made to the equipment of the 
University, and conveyed the thanks of the 
meeting to his noble friend and former colleague, 
Lord Kelvin, for the part he had taken in the day's 
proceedings. 





Water Suppiy or Leeps.—On the occasion of a recent 
visit of the waterworks committee of the Leeds City 
Council to new gathering grounds acquired for extending 
the water supply of the city, a drive of six miles from 
Masham brought the party to that part of the Burn 
where the Colsterdale reservoir is to be formed. Here 
there is a gathering ground of about 8000 acres. The 
reservoir will have a capacity of 1,800,000,000 gallons, or 
400,000,000 gallons more than that of Eccup; aad ohn 
filled with water it will present a surface about a mile in 
length. To the projected Leighton reservoir is a distance 
of four miles. This reservoir, which will receive the water 


f | of a 5000-acre gathering ground, will also be a mile long. 


The capacity of the Colsterdale reservoir will not be equal 
to all the water which comes down, while the Leighton 
reservoir will be too large to be filled from the natural 
gathering ground. To equalise matters, therefore, an 
open conduit will be constructed from one reservoir te 
the other, and thus a great quantity of water which would 
otherwise go to the sea will be saved. There was no time 
to go to the sites of two proposed reservoirs on the Laver. 
The total yield of the new system will be about 25 per 
cent. more than the total yield of the Washburn reservoirs, 
In other words, if the present supply is equal to the 
requirements of a population of 400,000, the supply of the 
combined .oy~ will be enough to serve 3 when its 
population has grown to 900,000. But it will be at least 
eight years before any water can come to Leeds from the 
new source. It is estimated that the total ccst of the 
scheme will be about 2,200,0007, 
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INDUSTRIAL NOTES. 


Tue thirty-fourth Annual Trades Union Congress 
met at Swansea on Monday last. <A review of its 
proceedings, as a whole, will be given next week, 
when the sittings of Congress have ended. As re- 
gards representation, it is one of the largest on 
record—nearly 400 delegates, representing about a 
snillion and a half of organised workers. The only 
great trade union not represented is the Amalga- 
mated Society of Engineers, one of the unions that 
helpei to found the Congress ; the first Treasurer of 
the Parliamentary Committee was William Allan, 
secretary to the Engineers’ Union. The present 
Congress is supposed to 4 args only bond fide 
trade unions, and it does; but there is still dual 
representation in all instances where trade and labour 
councils send representatives. This is inevitable. 
Delegation is increased by the new method of appor- 
tioning the number of delegates to the membership of 
the union; but, then, they now pay in proportion. 
Formerly the contributions were voluntary by grants 
made to carry on the work. All outside bodies, 

olitical and otherwise, are now excluded. This had 

ecome necessary, because bogus bodies tried to exploit 
the Congress, and use it for purposes other than those 
intended. This led to some noisy scenes in two or 
three instances, the worst being at one held in 
London, when some of the ‘‘ delegates” were forcibly 
expelled. Whatever its faults may be, either of 
organisation or procedure, it is representative of 
organised labour. 

The one subject overshadowing all others at the 
Swansea Congress was the decision of the House of 
Lords in the Taff Vale case, and, concurrently, 
in the Irish case. A review of the position was 
presented to the Congress. Its decision and proposed 
action will be dealt with in our next issue. The situa- 
tion is this: The law as it stands, by the decision re- 
ferred to, makes trade unions, as such, responsible as cor- 
porate bodies, and yet they have no corporate exist- 
ence. This was clearly laid down by Mr. Justice Far- 
well, whose judgment is upheld. They ere therefore 
held responsible, but have no corporate rights. This 
is an anomaly which can only be remedied by legisla- 
tion. It is proposed to establish a legal defence fund 
to fight all serious cases up to and in the House of 
Lords. In the past, funds have had to be got to- 
gether in haste, and sometimes they have been 
lacking. But the existence of such legal fund might 
lead to needless litigation. In any case the chief 
officials of the unions ought to be consulted ere the 
committee launch upon litigation which may involve a 
large expenditure. At present this is done in an 
indirect way by discussing the appeal for funds 
when the grant is sought. Tn the impulsive days of 
the Congress, a few years ago, any proposition of this 
kind, or other militant action, weal have been agreed 
to hastily. Now the Congress is in a quieter mood, and 
its resolves will represent a more prudent policy. In 
the nominations for the Parliamentary Committee, 
only four names belong to the older section of the 
earlier Congresses; one or two were present at the 
second Congress, held in Birmingham in 1869. 





The attitude and views of Mr. Frederic Harrison 
are of recognised importance in all that pertains to 
trade unionism. Forty years ago he became identified 
with labour movements, during the builders’ strike 
and lock-out, especially in 1860 and 1861, when the 
struggle was continued over the hour system; and again 
in 1866-7 to 1869 in connection with the Trade Union 
Commission. In 1871 he was consulted, and became 
the adviser and counsellor not only of the labour 
leaders, but to some extent of the members of the 
Government responsible for the Trade Union Act. 
He has now spoken with respect to the recent decisions 
in the House of Lords—the Taff Vale case and the 
Irish case—Quinn v. Leatham, his contention being 
the same as in Howell and Cohen’s recent work, 
** Trade Union Law and Cases,” that the Legislature 
intentionally left out of the Trade Union Act any 
power to sue or be sued. There are only some half-a- 
dozen persons living who know all the facts ; first and 
foremost being the then Secretary of the Parliamen- 
tary Committee of the Trades Congress, Mr. George 
Howell; and next to him Mr. Robert Applegarth, 
who was constantly at his side. Then follows Mr. 
Frederic Harrison, Mr. Henry Crompton, Mr. William 
Rathbone, ex-M.P., and possibly Mr. Justice Wright. 
The latter was often consulted as to drafting and tech- 
nicalities of the law. If intention goes for anything, 
the decisions are not good law. In equity cases the 
intention goes for much. For example, in the case of 
a will, the testator’s intentions carry weight when 
there is a doubt as to the wording of the will, if only 
the intention can be proved. Of course, the decisions 
stand as law now, because they are those of the highest 
— in the land, and can only be put aside by legis- 
ation. 





In the Wolverhampton district, increased activity is 
reported, both on home and foreign account, in the 





several branches of the finished iron trade. Prices, 
though not officially advanced, have a baatening ten- 
denvy. Orders have been booked for bars, sheets, 
hoops, and railway material of sufficient weight to 
keep makers well engaged to the end of the current 
month, while further inquiries represent, it is said, a 
good volume of business in addition. There are indi- 
cations of increasing home orders, and steady booking 
is reported with shipping merchants. Unmarked bars 
are in good demand. The strike in America is stimulat- 
ing merchants to enter into fresh contracts to insure 
future supplies. There is no falling off in activity in 
the engineering and allied trades. Some branches are 
more pressed with work than others, but generally 
they are well employed. The chief are the engineer- 
ing branches 27 apie mag oe boilermakers, tank- 
makers, gasholder erectors, bridge and "away con- 
structors, and those engaged on general railway work. 
In the hardware industries the chief ones are for the 
most part busy, but in two or three employment is 
slack. On the whole the position is fair, and the 
outlook is far from being discouraging. 





In the Birmingham district there are manifest 
indications of better business in the iron trades. 
Prices have been firmer. Users of iron find that their 
stocks are low—nearly exhausted, and must be re- 
plenished. Some of the ironmasters are, it is said, 
able to command an advance of 2s. 6d. per ton over a 
month ago. It is complained that fuel is still dear, 
swallowing up profits. In the engineering afd allied 
trades employment is from fair to moderate. In other 
iron, steel, and metal-using industries there is not 
much to complain of generally, but here and there 
there are complaints of slackness. 





. In the Lancashire districts business transactions in 
iron and steel have been somewhat quiet, the usual 
holiday season, no doubt, accounting for it to a large 
extent. But if business has been quiet, prices have 
been firm, with a hardening tendency throughout. 
Finished iron makers are well supplied with orders 
for the present, and a strong tone has been mani- 
fest as regards prices. In the engineering indus- 
tries there is little change. The number of unem- 
ployed members of trade unions does not increase, 
though suspensions take place occasionally from other 
causes than lack of work. Some branches continue to 
be exceptionally busy and orders still flow in, espe- 
cially as regards electrical engineering, locomotive 
building, wall other sections of railway work. In other 
sections the complaint continues that orders are run- 
ning out faster than they are being replaced. On the 
whole the position is fairly aaet, and the outlook 
cannot be regarded as altogether discouraging. 





Affairs at Bethesda continue about the same. Men 
are at the work at the quarries, but the major por- 
tion of the old hands keep aloof. There have been no 
serious disorders ; some of this is attributed to the 
early closing of licensed houses on pay night. Some 
feeling has m evoked in Manchester by reason of 
the refusal of the Parks’ Committee to allow the 
Bethesda choir to sing and collect subscriptions. It 
seems that some other municipalities have allowed 
this. The money collected goes to the relief of the 
women and children. 

The reported great steel and coal trade ‘‘ combine,” 
or amalgamation, of the vast iron and steel works 
in South Wales, and various large collieries, 
is perhaps the most gigantic scheme ever yet 
launched in this country.. With its commercial and 
trading aspects these Notes have nothing todo. But 
what will be its effect as regards labour? The influ- 
ence of the sliding scale is felt and acknowledged in 
the iron and steel trades, as in the North of England 
and the Midlands; and the sliding scale in the South 
Wales and Monmouthshire coal trade still operates. 
Will the combine tend in any way to interfere in these 
respects? As regards the coal trade, there is a possi- 
bility of the sliding scale terminating at the end of 
the term. The miners will then be face to face with 
a corporation of vast wealth and resources, and a trial 
of strength might be disastrous to one, or both. A 
peaceful policy can alone avert disaster. Welshmen 
have shown that they can carry on a prolonged 
struggle in spite of enormous difficulties, great priva- 
— suffering. But such struggles had best be 
avoided. 





It is not often that members of trade unions retain 
their membership after they become employers of 
labour, but some instances are known even in this 
country, among the engineers, the carpenters, and 
other bodies. Now it appears that one at least in the 
United States is a millionaire five times over, but is 
still a member of the Carpenters’ Union. He is proud 
of the distinction of being a unionist carpenter 
and joiner, though possessed of 5,000,0007. There is 
one such in England—not so rich, of course—who has 
been the mayor of his native town three times, and he 
still retains his membership of the Amalgamated 





Carpenters and Joiners, and was once a branch 
secretary, 


Reports concerning the great ‘‘ steel strike” in the 
United States vary considerably, but on one point 
they agree: The strike is not over. Mr. Schaffer has 
been proposing some “peace plan,” which has been 
submitted to the organised bodies concerned, replies 
as to which are not at hand at date of writing. An 
official of the Steel Corporation officially stated that 
reports as to ‘negotiations for a settlement are 
erroneous.” He further said that the men are return- 
ing to work, while others are desirous of doing so. He 
added: ‘‘ The strike can only be settled by the return 
of the men to their places,” that is, by a complete sur- 
render. It is expected that there will be a prolonged 
resistance to such a course, as it would discredit the 
unions of America generally. Moreover, it is reported 
that the firms independent of the Trust are full of 
work, glutted with orders at higher rates, and that 
the workmen are employed night and day in the en- 
deavour to meet the demands. These set aside a larger 

roportion of their earnings in aid of those on strike. 

t is, however, stated that some of the firms are de- 
pendent upon the Trust for materials; that being so, 
the Trust will be able to apply pressure. Strike pay 
commenced from Monday , September 2, when 
those who are out will be paid 4 dols. per week. But 
the number is very large, and consequently large funds 
will be required. The decision of the American Fede- 
ration of Trades as to-combined action is not yet made 
known, except that the Federation condemns the action 
of the Trust. 





The first real step towards a settlement of the pro- 
longed, and in many ways disastrous, dispute in the 
Grimsby fish trade was taken ere the close of last 
week. The “share” fishermen drew up terms and 
submitted them to the owners; the latter, at a meet- 
ing held, gave way. The point about which the two 
parties could not agree was the number of men; in 
certain cases the men demanded a crew of nine, the 
owners thought eight enough, but the latter gave 
way. The men urged safety as a reason, as well as 
the work to bedone. Unfortunately, the engineers 
are not included in the settlement, so that the steam 
trawlers will still be out. But the Mayor of Grimsby, 
who is an owner, thinks that this difficulty will be 
got over. Owners of steam trawlers will not like to 
see the other vessels putting to sea while they are 
idle. It is altogether regrettable that the dispute was 
not referred to a court of conciliation or to a concilia- 
tion committee at the commencement. It was a ques- 
tion of relative shares mostly. In the desire to effect 
economies the owners appeared to desire that their 
large share should not suffer; the men, that their 
small share should not be less. 





A curious labour dispute at Sunderland last week 
was settled in quite a novel = Some painters 
engaged in redecorating Christ Church objected to 
women being employed to wash the pews, and refused 
to varnish them unless the women were discharged. 
The incident was reported to the Masters’ Federation, 
whereupon the master painters set to work themselves 
and finished the job—the strikers being ordered out of 
the church. A very proper protest against a silly 
strike. : 





A strike of boilermakers, riveters, and platers took 

lace towards the close of last week in the ship- 
building yards of Leith. The dispute arose as to 
wages, and the employment of apprentices on board 
of a steamer where the employés of a local firm were 
engaged in Leith Harbour. About 500 men were 
affected by the strike. 


The strike of trackmen on the Canadian Pacific 
Railway is reported to have been settled on the terms 
offered by the company so long ago as June2l. By 
the terms arranged the rates of wages are to remain 
in force unaltered for a year. The old hands—the 
strikers—are to be re-employed, save where it would 
involve the discharge of competent non-union men. 
The scale of wages is to be revised next year. 








The Scotch miners in Lanarkshire claim that they 
have the right to nominate a candidate for the 
vacancy caused by the death of the member. Mr. 
Smellie, the miners’ representative, is put forward as 
their nominee. English and Welsh miners have repre- 
sentatives in the House of Commons; Scotland has 
none. 





There are complaints in the North, especially on 
the Tyne, of a decline in freights, and the shipping 
trade is becoming somewhat depressed. With freights 
low and only a languid demand, it is said that profits 
are eaten up. The coal tax is represented as one 
large factor in the state of the shipping trade. That 
would undoubtedly operate to the disadvantage of 
shipowners in the Tyne district, affecting as it would 
the coalfields of Durham and Northumberland. 
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INTERNATIONAL ENGINEERING 
CONGRESS, GLASGOW, 1901. 


Address of the President, Mr. JAMES MANSERGH, 
F.R.S., Pres. Inst. C E. 

Sranpinc bere, in virtue of my p-sition as President of 
the Inst tuticn cf Civil Engineers, to open the first 
General International Eng neering Congress held in Great 
Brivain, I am conscious of owing my elevation to this 
emivence to the accident of office, and not to personal 
desert. I feel very keenly myself—and I am sure the 
feeling must be shared by many pre:ent—that itis an act 
of the greatest presumption on my pard to occupy this 
posi ion in the presence of the ‘‘Grand Old Man of 
Glasgow’s ancient University.” I desire therefore to ex- 
plain that the position has been forced upon me, notwith- 
standing my very earnest remonstrance, and by the desire 
of Lord Kelvin himself, 

The time allotted to me is very limited, and my werds 
will therefore be few and simple, and will be restric ed to 
tendering a very cordial welcome to all engineers preseat— 
especia'ly to these bailing from foreign and distant lands; 
to thanking the authors of the papers contributed to the 
various sections; and to making the briefest reference 
tocerta‘n matters of interest to us, as engineers working 
under moderna ccnditione. 

It has long bean imp-ssib’e fcr any individual to give 
adequate expression to the fulness ot the combination of 
contemp2rary science, art, knowledge, and practice which 
we rect goi-e for engine-ring. Engineers constitute more 
than a profession; they amount to a ‘‘race ;” and it is 
upon thew, more than upon any other cla-s of the civil 
population of the world, t'at falls the heav:est share of 
tke ‘‘ White Man’s Burden.” 

There have been framed many de initiors of engineering 
aud of the engineer, but none that I can esteam adequate, 
and at the same time sufficiently exact and exclusive. 
Mv rexson for hold‘ng this opinion is based on two con- 
sderations. The first is the persistence«f much popular 
igncrance of the nature of our work, and some lack of 
appreciation of our class ; and the second is the stubborn 
refusal of the English spirit to admit the necessity of any 
formal qualification on the part of those who claim to ke 
of the prof ssion. 

With us—odd as such a state of things must seem to 
our more highly organised foreign colleagues—an engineer 
may hold a diploma, or he may not. He may be associated 
with our Institution, and be entitled to append a string 
cf capital Jetters to his name, or he may not possess a 
single tit’e to nominal distinction. This is because en- 

ineering, with us, does not consist in being, but in doing. 

he public’s unformed vague idea of an engineer is that 
of a man who can do things—a greatand constantly increas- 
ing number of things—all falling within a wide but fairly 
recognisable category. His quality seems to lean more 
to the side of invention than to that of scholarship. For 
my part, I am content to haveitso. Not that an engineer 
can ever be too deeply instructed, or too we'l trained in 
all the elements of knowledge and skill required for the 
effective pursuit of his calling; but the really great en- 
gineer is born, not made, 

So subtle is the influence of words upon thought, that 
I could wish the name of our avocation were spelt in 


English as it is in languages of more pronounced Latin 
derivation, with a capital ‘*I,” instead of “E;” ‘‘ Inge- 
niering,” say, in place of ‘“‘Engineering.” Thus the 


nature of our work would be better recognised among 
the people, who are careless of etymologies. The sugges- 
tion of the name would be removed from association with 
the word ‘‘engine” (a good enough word in its degree, 
and one that once had a wider significance than is now 
left to it), and would be placed where it rightly belongs, 
with the root idea which gives us the words ‘‘ ingenious,” 
si ates ” &e. Peres 

e must, however, go no further in this direction for 
the missing definition of engineering, or we shall get into 
the clouds, where, although I am not sure but that we 
might find some colleges of —e. we should miss 
the substance of the thing itself. For engineering is the 
only high art which depends as much on its cheapness 
for it; excellenee as u pon any other item in the sum of 
achievement. 

All other things being pe geet ges agen soundness, 
efficiency—the engineering work which costs the least 
money is the best. I do not know of any other product 
of man’s creative and adaptive powers of which the same 
can be so truly said. The “cash” basis is the real foun- 
dation upon which the engineer builde, and this conside- 
ration draws us at once from judging engineering as 
merely something cleverly done by an _ ingenious person. 
It also very often serves to distinguish between college, 
text-book, or rule-of-thumb ¢ngineering and the real 
thing. 

The is an American definition of an engineer which 
states that ‘‘Heis a man who can do well for one dollar 
things that anybody could do somehow for double the 
money.” This isgetting very near the truth. It is not the 
whole trath, of courze, but that, for reasons I have already 
indicated, is unattainable. At any rate, ib places in due 
prominence a quality which those who regard enginecriag 
studies from the college standpoint alone are apt to ignore. 
I have heard a legend of a professor of applied mechanics, 
who was shocked at the thought of steam engines being 
made for money to sell—like cakes. A good deal of 
wasted ingenuity would be saved if those who engage in 
every kind of engineering work would remember to use 
the money standard, as well as the foot-rule and the 
higher mathematics. ; 

eal engineering must be mastered as it is realised on 
works in progress. It has no authoritative text-book. 
The working engineer's library is sometimes largely com- 
poreiof ephemeral manufacturers’ catalogue2, and lists 
of prices current of materials. 








Like the perfect artist described by Longfellow, the 
engineer must learn to work with the means that lie 
readiest to bis hand. He must cherish his ideals or he 
will sink into the routineer; but he, of all men, cannot 
afford to indulge in hobby-riding. He leaves as little as 
poate to chance, and, if he is wise, he will not rely upon 

is best mathema'ics any further than he can see them. 
If he starts with aptitude, plods on with patience, ob 
serves with insight, records with careful exactitude, and 
adapts with wisdom, in the fulness of time he will find 
himself, almost to his surprise, in possession of judgment; 
and tbat is the glory of an engineer, fitting bim for bis 
highest employ as man-of-all-work to civiltsation. 

Material civilisation owes much to this faithful servant. 
Others may plut, scheme, invent, discover wants and 
their proper supplies ; the engineer, as a rule, does chiefly 
what he finds wants doing. By strict attention to bis 
own business, he helps to make the crooked ways straight 
and tke rough places plain for all. 

The engineer must have great power of concentration. 
His solicitude is to make every job a little better than 
the last. The newest steam engine shows a fractional 
economy of steam ; the latest steamship carries her freight 
with a scarcely distinguisbable saving in coal consumption 
per ton; the selec railway pom lasts a little longer 
than the previous purchase ; the main line is straightened 
he e and there ; and, incidentally, as it were, the remote 
ends of the eatth are brought clo er together, and plsgue, 
pest'lence, and famine are driven back. The wireacres 
who de. lare on political platforms that the effect of modern 
civilisation is to make the rich richer and the poor poorer. 
forget all about engineering. The engineer is the chief 
of the modern democratic Civil Service. 

Civ. lisation is admitted to have had its birth with the 
Rcmans, and they were the first to recognise a change of 
purpose in engineering, from the idle aims of Egyptian 
pyzamid builders to the useful purposes of road-making, 
and the provision cf ample mead. on of pure water to their 
cities. Down t> the dawn of the century that has just 
clused, civil engineering did not surpass the works of the 
wosee which, indeed, in some respects remained un- 
equalled. 

It may be s3id with respect to the elemental need of 
the modern world for imp:oved means of transportat on, 
that the new civil eng neering first broke out its own line 
w.th the notable discovery of the Scotsman, Macadam, 
that good rc ads could be made with stones bruken small. 

The distinguishing note of modern engineering is that 
it subserves in tte main the interests of the mass of the 
people. The gres‘er comfort, better feeding, higher 
healtbfulaoess, freer movexent of the people to outside 
the congested urbin areas to-day, a) contrasted with the 
stata of the popula-e cf this and other countries a cen- 
tury ago, are ch efly at!r.butab’e to tke triumphs of our 
professional work. 

An alarm has been sourded in our earscf late, warn- 
ing us ttat we, the inhabitan‘s cf the United Kingdom 
of Great Britaia and Ireland, have touched our bigh- 
water mark in re:pect to the prosperity derivable from 
the prose2ution of thoze manufacturing industries which 
are bazed upon enginecring, or rerved by it, with the 
meats of transport and communication. This a ay be se. 
Our nation has no royal sere fcr arrestir g the revolu- 
tion of fortune’s wheel. ; 

When merchants firat sought our shores to trade with 
the abor'gines, their attraction was the native tin. The 
developmert of the country, however, was not arrested by 
the substitution of iron for bronz3 implements a-d 
weapons. Wool became in turn the staple preduct of 
the land, and carried its diversified fcrtunes bravely 
down almost to within living memory. We have long 
ceased to produce enough wocl, cr corp, or meat for our 
teeming population. I1t is almost as much as we can do 
to find enough water to drink. 

The wisest man that graced the court of the British 
Solomon who first united the kingdoms of Scotland and 
England, would be sorely puzzled—if he were to revisit 
the realm—to understand how we all contrive to live. 
The industrial development of the world has proceeded 
along the lines that one of the profoundest minds of the 
nineteenth century—Charles Darwin—traced for the life- 
history of the plane‘. 


The course of economic progress is from the simple to| DH 


the complex, from one-ness to infinite differentiation. In 
the history of Britain, the mining of a semi-precious 
metal for exportation was succeeded by pastoral pursui 
and these again were followed by agriculture an 
manufacturing enterprises. Good government kept order 
in the land, and saved it from devastating invasions. 
Margins realised over the cost of living formed capital, 
which went into fresh enterprises at home, and eventually 
overflowed into advantures for the conquest of markets 
abroad. All the time engineering dogged the way, 
making roads and inland waterways, an harbours, and 
supplying tools and mechanical motive powers. 

A vast multiplication and diversification of employ- 
ments for money, ingenuity, and toil has resulted from 
the free play of the national genius, and been carried to 
such a height by the indomitable sp‘rit of the rave, that 
now the waxing and waning of particu’ar trades and 
interests from accidental influences does not alter the 
balance of the great account which the nation has opered 
w.th Fate. 

An illustration in p int is spread before ovr eyes. 
Mark the difference of the conditions governing the pro- 
sperity of, say, a mining camp, and those prevailing over 
a vast and varied emporium, a manufacturing centre, 
such as this noble city. Glasgow flourishes, not by 
reason of the vogue of any particular trade that finds 
specially favourable situation on the banks of the Clyde, 
but because it is a microcosm of the universal activities 
which yield wealth. Its engineers can point with pardon- 
able pride to the material framework and setting of this 





community—the artificially-improved river, the systems 


of railways, the magnificent water supply, &c., which have 
given Glasgow elbow-room for its expansion, as the gai 
of engineering ; but it is the peculiar diversity of Glas- 


ow’s energies that have won for her the rating of “Second 

ty of the Empire.” 

[he question of moment to Britishers is: Shall we 
maintain our ground; to say nothing of increasing our 
lead? I cannot tell; but this I do believe, that the 
character cf the future of the country, and the fruitful- 
ness of our commcn calling, depends chiefly upon the 
preservation of that freedom for the play of all the 
talents, all the energies, all the force of human initia- 
tive for the subjugation of the powers of Nature, and their 
direction in the service of mankind, which has enabled 
us to do so much in this regard in the past. Favoured 
simply by secured peace at home and the confidence of 
the masters of accumulated capital, engineering has 
showered i's first-fruits over our land. To-day these 
advantages have become internationalised. 

Gold flows daily to and from the capital cities of the 
earth for the smallest balance of gain—or, as engineers 
would de:cribe the movement, of a mobile fluid under the 
slightest head of an ever-shifting pressure. Brains areno 
peculiar possession of our nationality. The cosmic forces 
are the same everywhere. Economic conditions tend to 
wear down to a uniform level. Science knows no 
frontiers. The engineer is the truest free trader. He 

‘oes whithersoever he is wanted and finds most to do. 

ill he in future flourish best in Britain or abroad ? 

One hears much talk nowadays about the British need 
for more technical education for workera, and of better 
instruction in the arb of living fer the people generally, 
and I am not disposed to disparage this desire for more 
light. There cannot be too much of it. Nevertheless, I 
hold liberty to be mcre preciots than learning. The 
fullest freedom for the exercise of the inborn spirit of 
initiative, ente:p:ise, and adventure is the next essential 
to the occurrence of this spirit in the individual members 
ofa race, for the whole to make headway in the universal 
— for life and a leading position. 

I fear that only too good a case could be made out fcr 
the allegation that a mistaken statutory system has dis- 
couraged in this country—for the time being, at least— 
the naturalisation and development of electrical engineer- 
ing on the largest scale. In other words, the Electric 
Lighting Acts had the broad result of chopping up the 
business of electricity supply in this femunaed land into 
morsels reduced to the parccbial needs of local authori- 
ties. There was no freedom in the business. 

Instead of the elec’rical and mechanical development 
of lighting and power plant being undertaken in this 
country upon asca'e proportional to its early promise, the 
work had to be done by ‘‘sample”—every small specimen 
ciffering from the others. Long years passed before any 
English engineer was in a position to give out an elec- 
trical power c.ntract amoun'ing to 100,0007. Meanwhile 
our friends in America and on the Continent of Evrope 
were forging fast ahead. So we lost our chance, and 
shall probably have to take other people’s electrical p'ant 
for some time, instead of striking out our own leading 
line, as our less-governed fore‘athers did in railway work 
and shipbuilding years age. 

I should like to remark here, in parenthesis, how much 
of the real essence of economical engineering is contained 
in the work of settling standard sections of important 
constructive materials. This matter has been taken in 
hand by a joint committee of the Institution of Civil 
Engineers, the Institution of Mechanical Engineers, the 
Tnstituti'n of Naval Architects, and the Iron and Steel 
Institute. 

It is my privilege to be ex officio chairman of tbis 
Committee, and we have already taken the evidence of 
representative men among makers, merchants, and users 
of steel and iron bars of all shapes and scantlings, and 
received many written communications, all of which go to 
prove the great desirability of doing very thoroughly the 
work of standardising which the Committee have taken -~ 

Sir Benjamin Baker, with a specially selected sub- 
committee, has charge of bridge and general building 
construction ; Sir John Barry, with polo assistance, of 
Colonel Denny, of shipbuilding; and Sir 
ouglas Fox, of rolling stock. In the hands of these 
eminent engineers you may rest assured the work will be 
well handled; but we desite very earnestly the active 
and cordial assistance and co-operation of all our brethren 
interested in this important matter. 

Tn all the various sections to which you will now go 
to perform the real work of the Congress, you will, I 
think, find something that will serve to focus your atten- 
1i_n upon the great engineering problems of our time. 

I have no wish to discriminate among the papers, bot 
it is p'a'n that in Section I. Professor Carus-Wilson has 
undertaken the treatment of a matter of extreme interest, 
in writing of the ‘‘ Economy of Electricity as a Motive 
Power on Railways at prezent driven by Steam.” 

Some very important papers are to be read in 
Secti n IJ., and it is a matter of peculiar gratification 
that we have been able to enlist the help of s9 dis- 
tinguished a band of engineers from the United States of 
America and the European Continent to give true 
internaticnal importance to the deliberations of this 
section. 

I am pleased t> find that one of the most interesting 
of all inventions since the age of Watt in the domain 
of prime movers—the steam turbine—is to be discussed 
in Section ITT. 

It is impossible to overrate the value of the section of 
metallurgy, and the number of papers promised testifies 
to the technical interest of the questions which await 
answers in this sphere of engineering energy. 

Tn Section VIL two of the most pressing problems of 
municipal engineering—the disposal of sewage and the 


railways ; 
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penne | of the poor—will, I am sure, be adequately 
treated. 

In Section VIII.—gas engineering—sufficient proof 
will be given of the influence on the industry of that in- 
valuable invention of incandescent lighting, to which the 
Exhibition (of which our hosts may justly be very proud) 
owes so much of its evening brilliancy. 

The a of electricity to various purposes will 
be described by Section IX., among them the wonderful 
‘‘ three-phase” system of power transmission, which pro- 
mises so much in this connection. 

Time forbids my going further into the various matters 
that crowd one’s mind on such an occasion as the present. 
I can therefore only commend you, heartily and sincerely, 
to the despatch of the important business you have under- 
taken; and trust that the froit of increased knowledge 
that may be gathered from interchange of ideas will amply 
repay your trouble in coming here at the invitation of our 
Glasgow friends and fellow-workers. 





UGANDA RAILWAY.* 
By Sir Guitrorp Motgswortn, K.C.I.E. 

Tur Uganda Railway is instructive— 

-1. In showing the ioferences that may be deduced from 
the study of maps and books of travel. 

2. As an example of an excellent reconnaissance based 
on astronomical and barometrical observations. 

3. As an instance of the combination of difficulties dif- 
ferent from those ordinarily encountered by the engineer. 

In 1891 I had to advise the I.B.E.A. Company on the 
—— of railway communication with im 4 ictoria. 

had never been in the country, which before 1888 was 
practically a terra incognita, the only European who had 
succeeded in penetrating the country beipg Mr. Joseph 
Thomson, in his rapid and necessarily superficial tees 
tion through Masailand. -What was known of the rest 
of the region was the result of conjecture, or native 
reports, gathered by missionaries. Stanley visited Lake 
Victoria vid Congo, and Fischer had in 1883 passed 
through German territory to the Dogilani Plain and 
Navasha. In 1888 the Jackson and Gedges expedition 
passed vid Machakos to Navasha, and thence vid Stotik 
to Lake Victoria. From these sources Ravenstein’s map 
was compiled; and from it, and from the records of 
Thomson’s and Jackson’s — ublished by the 
Royal Geographical Society, I had to glean the informa- 
tion on which my advice was based. A map thus com- 
— must necessarily be sketchy and in points inaccurate; 
but, notwithstanding these defects, it afforded valuable 
information. Some idea of its inaccuracy may be inferred 
Ld the results of recent surveys near the mouth of the 

ando. 

uittle information was given about the escarpments 
which bounded the great rift that traversed the country. 
There were no records of any European having visited 
either the Mau Plateau or the valley of the Nyando. 

After careful study of the sourees of information, I 
submitted to the I.B.E.A. Company a sketch map, on 
which I had marked the line of reconnaissance which I 
recommended for first trial, giving also the reasons for my 
advice, which may be summarised as follows : 

1. A typical section in a straight line from coast to lake 
was assumed. 

2. A great volcanic rift existed, at least 20 miles in 
breadth, with escarpments 1500 {t. to 2000 ft. high. 

3. A chain of lakes indicated that the rift extends 
throughout British territory, and therefore cannot be 
avoided. 

4. A longitudinal section of the rift and its escarp- 
ments was assumed. 

5. Close to the coast the Rabai Hills, 700 ft. high, had 
to be rounded. 

6. Voi was an obligatory point for purposes of water 


supply. 
7. From Rabai Hills the land rises steadily to 5000 {t. 
at the rift. 

8. The Tsavo River should be crossed between its con- 
fluence with the Sabaki and the River Mbolo!o. 

9. Mackakos must be avoided either by the Athi 
Valley or an alternative route. 

10. The ramifications of the Athi River indicated the 
probability of a low point in the escarpment, and the best 
approach to the rift near Ngongo. 

_ 11. The descent of the eastern escarpment should run 
in the direction of the rising rift floor. 

12. The line should pass along by Lakes Navasha and 
Elmenteita to the culminating point at Nakuro. 

13. An easy line would be obtained in the rift floor at 
this part. 

14. The best point for ascending Mau escarpment was 
at Lake Nakuro. 

15. The ascent should run in the direction of the fall 
of the ment. ; 

_ 16. A railway by Jackson’s route through Sotik was 

impracticable. 

_ 17. The — probability of a favourable line descend- 

ing, = Lake Victoria was by Mau Plateau and the Nyando 
alley. 

18, A line vid Nzoia River would involve a considerable 
detour and broken ground. 

19. Beyond Ngongo, excepting the tion in the rift 
floor, the line must be difficult and only. 


Macdonald’s expedition in 1891-92 entirely confirmed | being 


these inferences, with one exception, the main point of 
difference being that the route via Nzoia was followed 


instead of the Nyando, which was considered impracti- | i 


cable. This change involved a detour of about 100 miles, 
but when the permanent survey was made in 1898 it was 


discovered that the Nyando Valley was quite practicable, 
and the railway is now being e through it. 

The profile of the section assumed in my report of 1891 
has been marked for purposes of comparison on the sec- 
tion of the line actually constructed. 

Macdonald’s reconnaissance was very ably made by com- 

, pedometer, and aneroid barometer. The cro3s- 
sectional slopes of the country were taken by Abney’s level. 
Corrections were made for the diurnal barometric wave, 
which is very important in the tropics. Plans and sec- 
tions were plot in camp each day, and linked in by 
triangulation where feasible; otherwise by astronomical 
observation. The position each day was checked either 
by latitude and longitude with chronometer, or by longi- 
tude from occulations. Notes were taken of the dimen- 
sions, slopes, flood marks, soil in bed and banks, all water- 
ways, and of the general physical and geological features 
of the country. : 

The difficulties encountered in the construction were 
very great. A port had to be established, with jetties, 
moorings, cranes, steam launch and lighters, and con- 
nected with the terminus by a short railway with a 
a gee of 1 in 50. Store sheds and workshops bad to be 

uilt, labourers housed; nearly all the labour bad to be im- 
ported from India ; many subordinates obtained in India 
or locally were incapable or inebriates—those sent from 
England were oubdacincs. The staff was new to the 
work, the language, and each other. No supplies were 
available in the country ; even poles and thatch for coolie 
sheds had to be imported. Native raids necessitated 
military escort for the first survey parties. The construc- 
tion involved an organisation equivalent to the mainten- 
ance of an army of 15,000 men in a practically waterless 
country, devoid of resources and of all means of animal or 
wheeled transport, with a base of operations to whic 
everything had to be imported from a distant country. 
Large condensing plant was needed to supplement the 
water supply, and a corn mill to grind the imported food. 
The line had to be constructed telescopically, and it was 
impossible to maintain working parties far in advance of 
railhead. Separate water trains bad to be ran, and loco- 
motives had to take a heavy water tank to supplement 
the tender. Heavy temporary works were necessary to 
expedite the progress of railhead ; 344 miles of temporary 
diversions were needed for the first 300 miles; amongst 
these were the Macupa Bridge and the Mazeras Viaduct, 
built in 91 and 25 working days respectively. The 
ruling gradients on these diversions was 1 in 30, 
with curves 400 ft. radius; these limited the power 
of the engines. On one temporary diversion the descent 
to the rift was made by four rope inclines with a maxi- 
mum gradient of 1 in2, making a total descent of 15,000 ft. 
with a length of 6000ft. ‘Lhe engineering strike in 
England delayed the supply of locomotives, rolling stock, 
and bridges. The first miles were infested with tsetse 
fly, fatal to ag cee animals ; nearly all of those imported 
died. Jiggers abounded, causing ulcers, which often 
necessitated amputation of one or more toes. n-eating 
lions killed 28 of the Indian labourers, and caused a panic. 
Waves of fever passed over the country, and at one station 
I found 90 per cent. of a working party down with it. It 
was necessary to organise an agency in India for labour 
and materials, a postal service with regular mails, a foree 
of 200 police, complete hospital staff, a temporary tele- 
graph beyond railhead ; and a small steamer had to be 
carried piecemeal by portera to the lake. The viaducts 
over the deep ravines in the descent into the rift had to be 
constructed telescopically. The responsibility for the 
whole of this organisation rested on the chief engineer, 
and very great credit is due to him and bis staff for the 
able manner in which these difficulties have been met, 





ELECTRICITY AS A MOTIVE POWER ON 
RAILWAYS. 


The Economy of Electricity as a Motive Power on Railways 
at Present driven by Steam.* 


By Professor Carus-Wiison, M.A., Assoc. M.Inst. C.E. 


Tus paper deals briefly with the question of the eco- 
nomic considerations which will probably govern the sub- 
a of electricity for steam as a motive power on 
railways. 

It is generally acknowledged that the branch lines are 
the least profitable of a railway smerny and that in 
many cases the receipts per mile are ly sufficient to 
pay ex There is also evidence that in the near 
future the unremunerative character of the branch lines 
will become still more marked, since the traffic they at 
present carry is being seriously menaced by the network 
of electric tram lines that is spreading in all directions 
throughout the country. 

To pay expenses with steam traction, it is necessary 
to make up trains of considerable length, so that where 
the traffic is small, as on branch lines, the inteival 
between trains is large. This results in a poor service 
between towns and districts connected only by branch 
lines, and gives rise to considerable difficulty and delay in 
making connections at main-line stations. Thus, while 
a travel is popular, cross-country travel is un- 
popular. 

The infrequency of the service on branch lines is re- 
sponsible for much of the unpunctuality that existe. 
e limited traffic does not a of an adequate staff 
ing maintained to deal with it as it might and should 
be dealt with if it were more evenly distributed over the 
oo. The employés are not uniformly occupied, and the 
infrequent arrival of long trains with large numbers of 
passengers and corres; ing quantities of luggage renders 
prompt handling of the traffic very difficult, and causes 
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delay and unpunctuality, which often affects the main line 
trafic itself. 

If the train service on the branch lines could be broken 
up into smaller units, moving more frequently, cross- 
country travel would be greatly facilitated and the punc- 
tuality improved. 

An increase in the frequency of any given service of 
trains at.once affects the intimate relation which exists 
between facility of travel and the traffic resulting there- 
from. Whileit is an accepted axiom that increased facili- 
ties create traffic, ve? the increase may be obtained at 
too great a cost. Iv is thus of importance to ascertain 
upon what the cost of any given increase in the train ser- 
vice depends, so as to be able to deduce the minimum 
traffic required to pay for such increase. 

To do this the cost of working the line under the exist- 
ing conditions with steam must be divided into two parts, 
and the running expenses per train-mile, which vary with 
the number of trains run, must be distinguished from the 
fixed expenses which do not so vary. The former will 
include agen ond coal, drivers’ and conductors’ wages, 
and repairs, while the latter will include the maintenance 
of the permanent way, traffic expenses, rates and taxes. 

The fixed expenses per train mile multiplied by the 
number of trains per day on any given line under the 
existing conditions, gives the contribution of that line per 
day-mile to the general fund for — of maintenance, 
&c. This will then constitute a fixed sum per day-mile to 
be provided for under the new conditions, together with 
the increased running expenses. The traffic per day-mile 
must exceed this amount, plus a sum required to pay the 
interest on the electric installation, before the line can be 
said to pay. : 

The working expenses of the principal English railways, 


h | taken from the Board of Trade returns for the year 1900, 


are given in Table I. In these returns no distinction is 


TABLE I.— Working Expenses and Proportion of Goods and 
Passenger Traffic for the Principal English Ratlways 
for the Year 1900. 























Ae D | E | F 
| £ 
Mi xpenses per 
— Train-Miles. | Goods.|  ‘Train-Mile. 
Tonsper 
PAR _ 
Pas- | Run- 
Goods. ‘sengers. Fixed | ning. Total. 
London and North per cent! per cent) d. | Be? 
Western os 46 «|ClOBA 1.97 | 81.4 | 11.1 | 42.5 
Great Western .. 50 50 1.62 | 25.1 | 11.0 | 36.1 
Great Northern... 50 | 50 1.45 | 22.9 | 11.4 | 34.8 
Great Eastern... 41 | 59 1.31 | 28.0 | 10.3 | 38.3 
Midland .. ns 60 40 1.43 | 22.6 | 11.6 | 34.2 
London and South! 
Western... ce ee (a 1.34 31.6 10.6 | 42.2 
Lancashire and | 
Yorkshire wt 6. | 333 30.1 11.5 | 41.6 
South-Eastern and) | | | 
Chatham |) @ |. 2.00 34.4 13.0 | 47.4 
London, Brighton, | H | | 
and South Coast 19 | 81 2.10 32.6 | 12.8 | 45.3 
Cheshire lines | 44 | 56 2.80 | 28.8 | 13.9 | 42.7 





drawn between the cost of operating passenger trains and 
goods trains, neither is there any indication given of the 
weight of the trains hauled. It seems very desirable that 
the railway companies should furnish the passenger and 
goods sets as they now furnish train-mileage ; for 
these figures, taken conjointly with the cost of working, 
must be the true basis of all endeavour to reduce the pro- 
portion of unprofitable mileage. 

In Table I. the total working expenses per train-mile 

iven in column F are divided into two parts in columns 

and E. In column D are given the fixed expenses, in- 
cluding maintenance of way, &c., repairs and renewals of 
carriages, traffic expenses, rates and taxes, miscellaneous 
and legal. In column E are given the running expenses, 
including wages, coal, water, and locomotive repairs. 
Columns A and B give the goods and passenger train- 
miles respectively, in percen of total. Column C gives 
the goods tons carried per train-mile, : 

Columns B and D show how the fixed expenses increase 
with the passenger traffic. Thus with the Midland, 
where the passenger train-m is 40 per cent. of the 
whole, the fixed expenses are only 22.6d. per train-mile, 
With the Great Western and the Great Northern, where 
the goods and enger train-miles are equal, the fixed 
expenses vary from about 23d. to 26d., while on the 
southern lines, where the passenger traftic is about 80 per 
cent. of the whole, the fixed expenses amount to as much 
as 32d. to 34d. per train-mile. An increase in the pas- 
senger traffic need not, however, be accompanied by a 
rise in the fixed expenses ; for if the traffic were evenly 
distributed over the working day, a considerable increase 
could be dealt with by the existing staff. For this reason 
the amount of the fixed expenses assumed in the follow- 
ing comparison will be taken for a line with an average 
amount of passenger traffic, as, for instance, the Great 
Northern, where the fixed expe are 22.9d. 

The figures in column C indicate the character of the 
goods traffic on each line qué weight. Taken in conjunc- 
tion with column A, they givesome idea of the relative 
weiglits of the goods trains hauled on the different lines. 
Comparing these columns with column E, it will be seen 
that in spite of the variation in the weights hauled, and 
in the proportion of sand passenger traffic, the item 
for running expenses is very nearly the same on the first 
seven lines. Thus the Midland, with 60 per cent. of goods 
train-miles and 1.43 tons per train-miile, has the same run- 
ning expenses as the Lancashireand Yorkshire, with only 
35 per cent of goods train-miles, but with 3.33 tons per 





train-mile. On the Great Eastern and on the London and 
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South Western a low percen of goods train-miles anda 
low weight per train-mile combine to give the lowest figures 
of all the lines for running expenses. The South-Eastern 
and the London and Brighton are about equal to the 
Great Eastern in the matter of goods traffic, and the 
running ge would also be nearly the same were it 
not for the high — both the former lines had to pay for 
coal last year. The oe for the Cheshire lines illustrate 
still further the fact that the running expenses do not rise 
above the average unless there is a large proportion of 
unusually heavy goods traffic. 

_ Taking the Great Northern again as a representative 
line, the running expenses may be subdivided as shown in 
Table II., which gives the actual figures in the report for 
the last half-year of 1900, the total differing slightly from 
the returns for the whole year. The coal item is, of 
course, abnormally large, the average price of coal during 
1900 having been about 10s. 9d. ucing this figure to 
the equivalent for coal at 8s. a ton we get 3.36, bringing 
the cost per train-mile down to 10.33d. 


TABLE II.—Running Expenses of the Great Northern 
Railway for the Last Half-Year of 1900. 


Pence per Train- 

ile. 

Wages 3.81 
Coal... fa 4.50 
Water, oil, &c. 0.77 
Repairs, wages... 1.34 
os mate ials 1,05 

Total 11.7 


The wages of the guard of the train should be included 
in the above figure in order that it may represent the 
whole of the expenses, which vary with the number of 
trains run. Taking the wages of a driver at 42s. per 
week, of a fireman at 22s., and of a guard at 25s., the 
item ‘‘ wages” under running expenses should be increased 
by 1.52d. This amount must be also deducted from the 
fixed expenses, giving us finally 21.38d. per train-mile as 
the expenses which do not, and 11.85d. as the expenses 
which do, vary with the number of trains run. | 

We can now take the case of a branch line with, say, 
six trains each way per day. The running expenses will 
be 12d. by 11.85d., or 142d., and the fixe ) 
12d. by 21.38d., or 256d. per day-mile. Hence, if the 
line in question is to pay expenses, that is, to contribute 
to the general revenues asum proportional to the number 
of trains run, and to the a cost per train-mile for 
the whole line, the receipts per day-mile must amount to 
398d., or the traffic, estimated in equivalent numbers of 
third-class passengers, must be 398d. per day-mile. 

Instead of asteam-driven train every two hours, we may 
have an electrically driven train every half hour, or 24 
each way per day instead of six, each of the new trains 
having seating accommodation equal to one-fourth of one 
of the original trains. The new trains may consist of 
motor-cars driven by motors under the car and ordi- 
nary carriages trailing. By getting rid of the locomo- 
tive about 20 per cent. of deadweight is saved, and since 
the weight of the carriages will be one-fourth of that in 
the original train, the new trains will weigh one-fifth of 
the old trains. This will reduce the item in the 














running expenses to 0.68d. per train-mile, and that for 
water, oil, &c., to 0.15d., as shown in Table III. 
Tasie IIL.—R 9 Exp in Pence per 
Train- Mile. 
| Liverpool 
— Steam. | Electricity. | Overhead 
| Railway. 
$i 3 a aes een pals d. 
Coal oe ee ar Py 3.36 | 0.68 0.85 
Wagesof driverand assistant; 3.81 § 1.24 1.15 
” conductor .. i 1.62 1.01 1.01 
», at generating station ie | 0.62 0.69 
Water, oil, &... ee ¥e 0.77 0.15 0.42 
Repairs, wages 1.34 | 0.67 0.40 
» materials 105 | 0.52 0.65 
Total .. 1185 | 4.89 6.17 
| 











The coal consumed per ton-mile is here taken to be 
the same for an electric generating station driving electric 
motors on the cars as for steam locomotives. This pro- 
bably does nob give the electric system full credit for the 
economy obtained by using large engines in the power 
house and motors of high efficiency, but there is nob as 
yet sufficient experience to warrant any material reduc- 
tion being made in the coal item when comparing the 
two systems. d 

The cost of repairs will be reduced. On the City and 
South London Railway the cost of wages and materials for 
repairs to electric rolling stock and generating station is 
0.92d. per train mile, about 38 per cent. of that on the 
Great Northern. Taking 50 per cent. as a moderate esti- 
mate, we get 0.67d. per train-mile for wages and 0.52d. 
for materials for repairs to electric motor-cars and to the 
generating station. 

A large reduction can be made under wages. The 
great oayeg | of the electric equipment enables us to 
substitute for the highly-paid driver and his fireman one 
motor-man, say, at 32s. a week, thereby halving the 
wages item on the locomotive. Further, as the electric 
motor is ready to start at any moment, a great deal of 
time is saved during the week, when compared with the 
steam locomotive, which to spend a considerable 
amount of time in the shed and in getting up steam. 
Also, with the increased service a larger proportion of the 
actual a hours will be usefully employed. In con- 
sequence of this economy of time, the men can pub in 
pbout 50 per cent. more train-miles than before, and the 


expenses | — 





wages item is reduced to 2.25d. per train-mile. To this 
must be added the wages of the men engaged in the 

merating station, which may be taken ab 50 per cent. of 
the motor-man’s wages, or 0.62d. per train-mile, making 
the wages per train-mile altogether 2.87d. The total cost 
per train-mile for running expenses with the electric train 
is thus 4.89d., as compared with 11.85d. for the original 
steam train. 

The running expenses on the Liverpool Overhead Rail- 
way for 1899 are given in Table III. Comparing these 
with the figures already obtained, it will be seen that the 
item for wages is almost the same, while the items for coal, 
oil, &c., are higher on the ca line, and for repairs 
slightly less. The item for conductor’s wages has been 
taken to be the same in both cases. The trains on the 
Liv lline are made up of motor cars and trailers, 
weighing together about 40 tons loaded. About 180 trains 
are run each way per day, with a total of 403,000 train- 
miles in the year (1899); this large train-mileage, of 
course, reduces the fixed expenses per train-mile to a low 
figure, but does not affect the running expenses. 

ith the new system the fixed expenses would be the 
same as before, while the running expenses would increase 
in proportion to the increase in the frequency of the ser- 
vice, that is, in the case assumed, fourfold. Hence, the 
fixed expenses will be 256d. per day-mile, and the running 
expenses 48 x 4.89d., or 240d., making a total of 496. So 
that in order to pay expenses the traffic would have to 
increase from 398d. per day-mile to 496d., or 25 per cent. 
This increase, however, would not pay the interest on 
the capital required for the electrical equipment. 

The cost of the electrical generating station, with dis- 
tributing system and rolling stock for a half-hour’s ser- 
vice of 40-ton trains on a line not exceeding, say, 15 miles 
in length, would probably be about 8000/. per mile. At 
34 per cent. interest this would mean an additional 184d. 
per day-mile, making the total increase of traffic required 
to pay all “rT and interest 70 per cent. 

In Table IV. similar _— are given for services of 
three and four trains in the hour, The capital required 
increases slightly with the number of trains. 


Taste IV. 


These figures give, in pence per day-mile, the cost of working an 
electrical line as compared with a steam line. 














— | Steam. | Electricity. 
Number of trains each way| | 
per day.. oe ee A 24 | 386 48 
d. 7 a ee ee 
Fixed expenses... -.| 256 | 256 256 =| 256 
Running expenses... --| 142 | 240 | 3860 500 
Interest on electrical installa- 
tion pia Sei | 184(a)} 280(b)| 276 (c) 
Total 398 | 680 | 846 1032 





“i | 
Increase in traffic to pay ex- } | 
penses .. ae os A 70 p.c. | 110 p.c.| 158 p.c. 





(a) At 80007, a mile. (b) At 10,0007. a mile. (c) At 12,0002. a mile. 


The increase of traffic resulting from a given increase 
in the frequency of the service depends upon local condi- 
tions, but if a fourfold increase in the number of trains 
per day were to double the traffic, the —— per day- 
mile would be 10s. If the traffic were trebled, the profits 
would be 43s. The average profits per day-mile for the 
whole of the Great Northern Railway system is about 
124s., so that the use of electricity on branch lines is cer- 
tainly worth consideration as a means of making them 
yield a more substantial proportion of the total profits 
than they do at present. 








THE PROPOSED TUNNEL BETWEEN 
SCOTLAND AND IRELAND.* 
By Mr. James Barton, Mem. Oouncil Inst. C.E. 


THE important advantages of a tunnel between Great 
Britain and Ireland are not touched in this paper as un- 
suitable to a professional Congress. 

Selection of Site.—The first question considered is the 
selection of a site for the tunnel. Three positions suggest 
themselves. First, the nearest approach of Great Britain 
to Ireland is at the Movll of Cantyre, where the distance 
to the County Antrim is 124 miles. The next position iu 
point of distance is from Wigtonshire, where the Scotch 
coast comes within 21 to 25 miles of Ireland. The third 
position is from Holyhead to. Howth. 

The maximum depth of water on the Cantyre route is 
460 {t.; on the Wigtonshire route the depth varies ac- 
cording to the line selected, and is from 480 ft. to 900 ft. ; 
and the greatest depth on the Holyhead route is 432 ft. 

The strata of the Cantyre route are lower silurian ; on 
the Wigtonshire route to Antrim, silurian for the most 
part, but overlaid near the Irish coast by new red sandstone 
and the Keuper marls; between Wigtonshire and the 
County Down, lower silurian throughout; from North 
Wales to Dublin would be in the Cambrian rocks. 

The first of these positions has to be abandoned on 
account of its not forming a practically useful connection. 

The second forms a direct line between Carlisle and 
Belfast, the business centre of Ireland, and gives the best 
route from Scotland to all Ireland, and for the North of 
England to Ireland. 

The third route would connect London best with Dub- 
lin, but would be of little use as between Scotland and 
Ireland, and being more than double the length of the 
second route, it has to be abandoned, and the second 
route adopted fer the present project. 





* Abstract of paper read before the International Engi- 
neering Congress, Glasgow, 1901. Section I. : Railways. 





_ Location.—On the second route two lines are con- 
sidered—one from Portpatrick, Wigtonshire, to na- 
ghadee, County Down; the other from near Corse- 
wall Light to the County Antrim, with a curve in the 
centre to pass round the north end cf the Beaufort Dyke, 
a deep valley or gorge in the bottom af the tea, which 
runs for 30 miles north and south 7 miles from the Scotch 
coast. The channel bed north of this dyke is ccmpara- 
— level. A tunnel under Beaufort Dyke would 
involve very serious difficulties and probably dangers. 

Description of the Line.—The tannel line adopted begins 
at the Stranraer Railway Station, and passing north, 
enters the tunnel at 5 miles, and descending 1 in 75, 
passes under the shore line at the Ebbstone Beacon at 
9 miles ; it passes round 'a curve of a mile radius at the 
head of Beaufort Dyke at 16 miles, and reaches the shore 
line at Island Magee, County Antrim, at 34 miles, rising 
1 in 75 from the deep water, and ing out of the 
tunnel at miles, it joins the Belfast and Northern 
Counties Railway at 41 miles, and runs 104 miles along 
it into the terminus at Belfast. 

Total length, Stranraer to Belfast, 514 miles, of which 
344 miles is tunnel, and 25 miles of this under the sea. 

o provide suitable drainage the line falls each way from 
the centre, and drainage headings have tobe run tothe shafts 
at each side, where pumping stations would be placed. 

_ Subsidiary shafts are proposed at a short distance 
inland, and would, in connection with the main shafts, 
enable So lines to be given for the tunnel. 

Geological.—The geological formations have been re- 

rted on by Professor Hull, late director of the Geological 

overnment Survey of Ireland, and his views of the strata 
to be met with are indicated on the diagram section. 
His views were confirmed by the late Mr. Topley, of the 
Geological Survey of London. 

The top of the tunnel is proposed to be placed 150 ft. 
below sea bottom, and the tunnel is to be for a double 
line. ‘The principal operation, and that which controls 
the time of execution of the whole work, is the heading. 
The heading proposed is 10 ft. wide by 7 ft. high. The 
heading through the silurian, we think, should be as 
rapid as those now being made in the Simplon Tunnel; 
thoss in the a marls more rapid; and the whole 
heading cap, we believe, be completed under 10 years, 
and the finished tunnel between 11 and 12. Improve- 
ments in rock drilling in the Alpine tunnels have been 
remarkable of late years; the maximum speeds of Alpine 
tunnels are as follows: 


Cost of 
Tunnel per 
Yard Com- 
plete. 
Mont Cenis, maximum speed per day, £ 
6yards ... pre aie a pun 224 
St. Gothard, maximum speed per day, 
10 yards ... sed oe san ca 142 
Arlberg, maximum speed per day, 12 
yards asa obs ‘ aa ies 107 


The Simplon heading has so far been faster than the 
Arlberg, and in a very hard rock (specimen of the rock 
submitted with this paper); specimens of the rock we have 
todo with also submitted, showing the silurian, sandstone, 
and Keuper marl. 

The Water Question.—The amount of water to be dealb 
with is the one uncertainty, though we have grounds for 
believing it is not likely to be a very serious difficulty. 
The Severn and Mersey tunnels encountered no serious 
water leakage under the sea, the great leak of the Severn 
Tunnel being from fresh water and a quarter of a mile 
from the sea. Judging from these tunnels, and a tunnel 
driven under the Forth by Sir Benjamin Baker, there 
seems good ground for believing that the sea bed under 
the Irish Channel has —— sealed all interstices, so 
that excavation may expected to be fairly dry. 
Silurian rocks are found in beds nearly vertical, which 
have m under heavy horizontal pressure, and will 
Leto. give little water either in the under-sea or 
approach tunnels; the Keuper marls under the Irish 
side are remarkably suited to an under-water tunnel, being 
perfectly water-tight where examined down to 900 ft. 

The new red sandstone which lies between the marl 
and silurian allows water to percolate, but is not likely 
to give a large quantity ; 150 ft. of cover between tunnel 
pe sea bed will, it is expected, make all safe. 

The working of the line from Stranraer to Belfast is 
proposed to be by electric motors from installations near 
the main shafts, one at each side of the channel; and it 
is intended that trains be run at a speed of 60 to 70 miles 

er hour, so that the time in tunnel would be a little over 

alf an hour, and the whole distance traversed (Stranraer 
to Belfast) under an hour. 4 

Ventilation.—The ventilation of the tunnel is rendered 
easy by the use of electric power ; a current of fresh air 
would be sent in by a fan at one end, and drawn out at 
the other, probably upon the Saccardo system, successfully 
used in Italy. 

Estimate.—The cost of the tunnel is estimated by the 
engineers and by a contractor at 10 millions, exclusive of 
interest during construction, and this leaves a considerable 
margin for contingencies. The finance of the project is 
the present difficulty, the prospect as a speculation not 
being sufficiently good. 

The subject has been brought before the Government 
as an Imperial one, and a small guarantee asked. Mr. 
Balfour expressed himself desirous of seeing the project 
carried out, and was willing, if the amount of capital 
could be definitely fixed, to bring the subject before bis 
colleagues. Until a heading has been run from the Irish 
side past the junction between the sandstone and silurian, 
no contractor is willing to undertake the tunnel at a 
fixed sum ; to do this, however, would probably not cost 
more than half a million, and a heading through the 
whole 34 miles is estimated at 24 millions. 
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IRRIGATION IN THE NILE VALLEY, anp| 


ITS FUTURE.* 


By Mr. W. Witicocks, C.M.G., M. Inst. C.E., late 
Director-General of Reservoirs, Egypt. 


As Horace compared the works of Pindar to the sus- 
tained flight of an eagle, and contrasted with them his 
own poems, which he compared to the cells of honey 
built up industriously by bees, so may the historical irri- 

tion of the Nile Valley be contrasted with the patient 
Chow of perennial irrigation. That basin irrigation 
which has for upwards of 7000 years held its course un- 
impeded and unchecked may well take its place by the 
eagle’s side during her most daring and sustained flight. 
The intricacies and lesser details of basin irrigation can be 
mastered by any one who will make a methodical study 
of my book on “ Egyptian Irrigation,” and I shall there- 
fore only give in this paper the main features, and draw 
such lessons from them that others may be encouraged to 
learn the wisdom of the ancient Egyptians, and apply 
their knowledge to those new countries which have 
become the heritage of the European races, and whose 

rmanent development can be secured by irrigation, and 
S irrigation alone. is ioe 

Basin irrigation, as it has been practised in Egypt for 
thousands of years, is the most efficacious method of 
utilising existing means of —- which the world 
has witnessed. It can bestarted by the sparsest of popu- 
lations. It will support in wealth a multitude of people. 
King Menes made his firs) dyke when the Egyptian 
nation was in its infancy. Egypt, in Roman times, sup- 





was firstreclaimed. A longitudinal dyke was run parallel 
to the stream, and cross-dykes tied it to the Lybian hills. 
Into these basins or compartments the turbid waters of 
the flood were led by natural water-courses and artificial 
canals; and meantime the whole of the right bank, and 
the trough of the river itself, were allowed to be — 
the floods. It must have been on this wild eastern 
that were conducted all the hippopotamus hunts which 
are crowded on the wall eget of buildings of the early 
dynasties. In all probability the first six dynasties con- 
tented themselves with developing the left bank of the 
Nile. As, however, the population increased, and with 
ib the demand for new lands, it became necessary to 
reclaim the right bank of the river as well. The task now 
was doubly difficult, as the river had to be confined to its 
own trough. This masterful feat was performed by the 
great Pharaohs of the XIIth Dynasty, the Amenemhats 
and the Usartsens, who, under the name of Sesosiris, 
usurped the place of Menes in the imagination of the 
ancient world. They were too well advised to con- 
tend themselves with repeating on the right bank 
what Menes had done on the left. By suddenly 
confining the river they would have exposed the low- 
lying nomes of Memphis and Lower Egypt to disas- 
trous inundations. To obviate this they widened and 
deepened the natural channel which led to the Fayoum 
depression in the Lybian hills, and converted it into a 
ae escape to carry off the excess waters of high 
oods ; and so successful were they in their undertakings 
that the conversion of the Fayoum depression into Lake 
Mceris was long considered by the ancient world as one of 
its greatest wonders. They led the flood into the depres- 














Fic. 3. Outer Face or Dam. 


ported a population twice as dense as that of to-day. 


The direct labour of cultivation is reduced to an absolute 
Shakespeare’s genius has crystallised the 


minimum. 
system for all time: 
* They take the flow o’ the Nile 
By certain scales in the Pyramid ; they know, 
3y the height, the lowness, or the mean, if dearth 
Or foizon follow: the higher Nilus swells, 
The more it promises: as it ebbs, the seedsman 
Upon the slime and ooze scatters his grain, 
And shortly comes to harvest.” 


How many undeveloped countries are there to-day 
whose rivers in flood run liquid gold which is never 
utilised ? Taking my stand at Koshesha, on the earliest 
of the Egyptian dykes, I have often longed for the day 
when it might be my privilege to introduce into some 
new country this wonderful irrigation of ancient Egypt, 
and, like the engineer who gave undying fame to the 
name of Menes, give wealth and prosperity to some 
hitherto poorand barren land. How many thousands of 
modern pilgrims visit this strangely interesting land of 
Egypt, and go back to their homes with fragments of 
mummies, old pottery, and useless antiquities, and 4 
never carry away with them the secret by which that 
most ancient country renews its youth each recurring year. 

If we cast back our view to the dawn of Egyptian his- 
tory, we can picture the Nile Valley as consisting of arid 
plains, sand dunes, and marshy jungles, with reclaimed 
inclosures on all the highest lands. Every eight or ten 
years the valley was swept by a mighty inundation. We 
may well imagine with what awe the ancient Egyptians 
contemplated laying their hands on the great river, and 
saying to it, ‘‘ Thus far, and no farther.” The seeds of 
future success lay in the resolve of King Menes’ engineers 
to confine their attention to one bank of the river alone. 
It was the left bank of the river which history tells us 





* Paper read before the International Engineerin 
Congress, Glasgow, 1901, Section II.: Waterways an 
Maritime Works. 


| labour which even an Egyptian 
| cessive. 








sion when ib was dangerously high, and provided for its 
return to the river when the inundation had come to an 
end. By this means they insured the lake against being 
at a high level during a period of flood. The gigantic 


| dykes of entry and exit were only cut in times of emer- 


ncy, and were reconstructed again at an expense of 
haroah considered ex- 
To understand how capable Lake Meeris was to 
control the floods and turn a dangerous into a beneficial 
inundation, I should recommend a study of Major 
Brown’s ‘‘Fayoum and Lake Meeris.” As years rolled 
on the Nile widened and deepened its own trough, to 
which ib was now confined; and eventually the time 
came when Lake Mceris could be dispensed with without 
danger. It was gradually reclaimed and converted into 
a ——— It was owing to this early development of the 
left bank of the Nile that all the ancient dynasties had 
their capitals on that side of the river; and it was pos- 
sibly the rapid increase of wealth in the hands of the 
bolder people who first settled on the right bank, which 
gave the later government of the country into the hands 
of the Theban nobles. This is only conjecture ; but, in 
the hands of true Egyptologists, it may be of use in the 
study of those old-world events. 

Basin irrigation holds the flood waters for some 45 days 
perannum over the whole of the valley. The water is in 
places 10 ft. deep, and in others only 1 ft. deep, while 
the average depth is about 4 ft. Now the retention of 
this water over the land for a period of six weeks permits 
of the thorough saturation of the subsoil in places where 
the subsoil is of proper consistency ; and this water can 
be drawn on, in winter and summer, for maturing certain 
crops and growing others. It was where the subsoil gave 
a plentiful supply of water, and permitted of intense culti- 
vation throughout the year, that we find all the ancient 
capitals of Egypt. Abydos has the finest subsoil water in 
the Nile Valley ; Memphis has an excellent supply 3 while 
Thebes has the ony gos subsoil water on the whole of 
the right bank. subsoil water was to the ancient 
Egyptian world what the presence of a rich gold mine is 
to one of our new colonies. 
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Subsoil water supplies the link between basin and 
perennial irrigation. It explains the reason why 
modern Egypt is not satisfied with the irrigation 
which has come down from the remotest antiquity, 
but is desirous of ananing on the length and 
breadth of the Nile Valley those advantages which 
gave Abydos, Memphis, and Thebes their pre-emin- 
ence in the past. The thoroughly developed Nile 
Valley, with its permanent wealth and resources, may 
a itself he the more —_ and es ane nh 
methods of perennial irrigation ; but for poor undevelo 
countries, to leave the rich mines of wealth which the 
flood waters of their rivers are capable of supplying, and 
to be turning their eyes to the unattainable irrigation 
from reservoirs and perennial sources, is as unprofitable 
as was Naaman’s longing for the clear streams of Abana 
and Pharpar, while the turbid waters of the Jordan in 
flood were alone available. Any country which 
rivers and streams whose waters are in flood for six weeks 
per annum can betake itself to basin irrigation with more 
or less profit. The science of dams, weirs, and regulators 
has received such development during recent years that 
there can be no problem so difficult that it cannot be 
solved by experience and originality. Basin irrigation, 
and basin irrigation alone, allows of the thorough deve- 
lopment of countries whose streams have short and turbid 
floods ; whether it be the stately irrigation of the Nile 
Valley, perfected by the science and experience of 7000 
years ; or the less perfect, but still highly developed and 
river-fed tank systems of Madras; or the primitive but 
effective basins of Bundelkund, where the impounded 
water irrigates the crops on the down-stream sides of the 
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basins for one season, and then allows of the basins them- 
selves being dried and cultivated in the next. 

The Nile in high flood rises 33 ft. above its bed, in a 
mean flood 30 ft., and in a r flood 23 ft. The beds of 
the main basin canals are about 15 ft., and the cultivated 
land at the river’s edge about 30 ft. above the river-bed. 
The basins have an average area of 7000 acres. Where 
the valley is narrow, they average 2000 acres each, and 
where it is wide 20,000 acres; while some of the tail 
basins are 40,000 acres in extent. Each canal has about 
seven or eight basins — on it, of which the last 
is always the largest. There are masonry regulators at 
the canal heads, at each — of the cross banks, and 
at the tail escapes into the river. In the more perfect basins 
the canals and escapes syphon under one another and over- 
lap and supply each other’s deficiencies, so as to meet the 
requirements of oe ee of flood which Egypt can 
experience. Colonel ’s work on the basin irrigation 
of Egypt, from which I have largely quoted in my book, 
is a monument of patient observation and a storehouse of 
information. Some of the canals are veritable rivers, dis- 
charging 15,000 cubic feet per second ; but a good average 
canal discharges 1000 cubic feet per second. The 1 1) 
canal has a width of 250ft., while the average width is 
30 ft, Good basin canals discharge in an average year 
1 cubic foot per second per 20 acres. Forty-five days 
suffice for a perfect irrigation. The cost of providing 
basin irrigation in Egypt for basins of 10,000 acres may 
be taken at 3/. per acre, thus made up: Banks, 1/. 10s. ; 
canals, 153. ; masonry works, 103. ; and bank protection, 
5s. If the basins are under 5000 acres, the cost will be 
nearly double this. The annual cost of maintenance is 
2s. per acre ; while the lands themselves are rented at 3/. 


per acre. In well-irrigated basins no manures are needed, 
and alternate crops of cereals and legumins have been 
reaped for centuries without the land havin M ex- 


hausted in any way whatever. Where the subsoil water 
is good and double cropping resorted to, there manures 
have to be applied. 

The foundation stone of the conversion of the whole of 

ypt from basin to perennial irrigation was laid by 

ehemet Ali in 1833, when he began the construction of 
the barrages across the Nile branches north of Cairo. 
These weirs were intended to raise the summer level of 
the Nile 9 ft. As the ordinary summer level of the Nile 
was 5 ft. above its bed, the weirs were expected to raise 
it 14 ft. above the Nile bed. The old basin canals had 
to be considerably deepened to take in the summer sup- 
plies; while in other new perennial were 
dug. Perennial irrigation requires canals capable of dis- 
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charging 1 cubic foot per second per 100 acres, as against 
20 acres for basinirrigation. Some of the perennial canals 


are very capacious. The two largest discharge 20,000 and 
15,000 cubic feet per second respectively. ere are no 
artificial canals in the world like them. All the canals 


are liberally provided with tors and locks; but 
escapes are, as a rule, lamentably deficient. This defi- 
ciency of escapes causes silt deposits on an enormous 
scale, and is a serious blot on the irrigation system of the 
country. However, it is impossible to find the funds for 
taking up everything at once; and the energies of the 
irrigation department during the last ten years have been 
chiefly directed to the provision of sufficient drains to 
meet that over-saturation of the soil, which all but the 
best regulated perennial irrigation invariably entails. 
After many years’ experience in India and Egypt, I am 
convinced that the construction of drains and escapes 
should precede, and not follow, the canals. It seems 
fatuous for engineers to be always over-saturating and 
f-ruining tens of thousands of acres of low-lying lands 
during the improvement of hundreds of thousands of acres 
of high-lying lands, when it would be perfectly easy, with 
a little foresight, to secure all the advantages without 
piling up disadvantages. The drains have generally one- 
third the capacity of the canals. Dry crops require 
1 cubic foot per second per 100 acres; and rice requires 
the same per 66 acres. The drains in dry-cropped lands 
provide 1 cubic foot per 300 acres, and in rice lands 1 cubic 
foot per second per 200 acres. Surface drains are made 
wide rather than deep, as deep drains encourage weeds. 


| gation. The day is not far distant, I believe, when 
governments which provide irrigation works will 
provide manures, and sell the water and the manures 
together, one being as essential as the other. I know well 
from observation that a well-manured field needs only 
half the water that a poorly-manured field does ; and in 
years of drought and scarcity manures almost take the 
place of irrigation. Why should there not be a manure- 
rate as well as a water-rate? Here in Egypt the numerous 
ruins of old-world cities have hitherto provided manure for 
a great part of the perennially-irrigated lands ; but these 
are being fast worked out, and other sources must be 
sought for. Farmyard mauure will never suffice for the 
intense cultivation in this country. In connection with 
this subject, I can recommend the study of a remarkably 
able paper on “‘ Nile Cultivation and Nitrates,” read by 
Mr. J. B. Fuller, C.I.E., before the Agricultural Society 
of England, and embodied in the Third Series, Vol. VITI., 
Part 4, 1896. ypt , in the vicinity of Luxor, 
natural beds of nitrates of unlimited extent, which come 
down to the river’s edge. These nitrate beds have been 

from time immemorial, but were brought to the 
notice of the general public by Mr. Floyer. They con- 
tain vay d about 3 per cent. of pure nitrates, but as they 
are on the edge of the Nile, in a perfectly cloudless and 
very dry country, it might be possible, with the aid of 
the plentiful supply of water always at hand, and power- 
ful lenses, to concentrate the sun’s rays, and so hurry up 
the evaporation to profitably work the nitrates. The de- 
mand for nitrates is without limit in the Nile Valley, as 





hands of feeble men whose one idea of duty is the shirk- 


also |ing of it, but no action was taken. Fortunately for 


Egypt, the British occupation of the country was fol- 
lowed by the advent of Sir Colin Scott-Moncrieff as 
Under , Move ie of Public Works. He was soon joined 
by the men who had learned their profession under him 
in India, and who counted it a high honour to work under 
his direction in Egypt. Though the element we were 
dealing with was water, we literally seb the country 
ablaze. We made some mistakes and we secured many 
triumphs ; but we went on conquering and to conquer. 
‘* Peace hath her victories no less renowned than war.” 
Our chief courage, that quality without which 
genius is cold, and Be og oer wee sSuaere One - 
our successes was the \° e across the 
heads of the Rosetta and Damietta branches of the Nile 
are regulators rather than weirs. The floors are flush 
with the river bed, and consist of platforms of masonry 
150 ft. wide and 11 ft. thick, with upstream aprons 
and downstream pitching. The platforms support re- 
gulnting Seiden, with 16-ft. openings and piers 64 fb. 
wide. The roadway is 42 ft. above floor level. The 
Rosetta as sixty-one ane. and the 
Damietta barrage has seventy-one. The Rosetta barrage 
has twenty openings too few, and the Damietta has 
twenty —- too many—but that is Egypt. Age 
cannot wither her, nor custom stale her infinite variety. 
The regulation is performed by three iron gates in each 





opening, raised and_ lowered eA age pee ee 
ich the water can 


winches. The total height to w 
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The Nile in flood is a very muddy river, and teaches its 
lesson with a relentless hand. To avoid silt deposits as 
much as possible, all canal-heads are encouraged to take 
their flood waters from the top films, and not from the 
bottom ones, which carry most of the res silt. Canal- 
heads which are placed below reaches of the river where 
the banks are being cut away and scoured, silt up much 
more readily than those canals which start from well- 
regulated and protected reaches. The sites of new canals 
are very carefully chosen in this respect. Wide, shallow 
canals and watercourses silt less than deep and narrow ones. 
Great economies are made in silt clearances by those engi- 
neers who so grade their canals that the fall per mile of 
the first mile is greater than that of the second, and of 
the second than that of the third, and so on, until at the 
fifth or sixth mile the general slope of the canal is reached. 
The waters of the Nile flood, with a mean velocity of 
2} ft. per second for mean depths of 12 ft., give only 
slight deposits on canals which start from well-selected 
reaches of the river. These deposits, moreover, can be 
generally swept away by the comparatively clear supplies 
which follow the turbid floods. 

Masonry regulators are given a depth of floor equal to 
half the head of water to be held up; though in the Nile 

a — of 10 ft. is generally adopted, and in the main 
canals 7 ft. The ancient and modern Egyptians used 
vertical needles for regulation. The Egyptians were 
extraordinarily skilfnl in handling the largest timbers. 
Needles of 30 ft. in length and 9 in. by 6 in. were com- 
monly employed in 25 ft. depth of water. Nearly all 
these verticals have been displaced by horizontal sleepers 
and iron gates. Colonel Western and Mr. Reid intro- 
duced iron gates; and they are gradually su — 
the other systems. I prefer the vertical needles, and 
should use them wherever possible, except at canal heads. 

Though all dry clearances are done by hand, at rates 
varying from 2d. to 3d. per cubic yard, all the wet clear- 
ances are ———— by dredgers at a general rate of about 
6d. per cubic yard. In the larger canals bucket dredgers 
are ne ee by preference. In the ordinary canals cen- 
trifugal sand or mud-pump dredgers are preferred. A 
long shoot deposits the material dredged into slurry pits, 
dug annually in the berms of the canals. If the soil is 
hard and stiff, grab dredgers are employed, though this 
formof dredger entails excessive wear and tear. 

It would a healthy innovation indeed if the pro- 
vision of suitable manures were to be considered as an 


Nile water, though rich in everything else, is squcedingy 

poor in nitrates. Here is an enterprise which the Go- 
vernment should take upon itself, just as it takes upon 
itself the construction of reservoirs; but it will never be 
done until Egypt possesses an Under-Secretary of Agri- 
culture of energy and real ability. 

The perennial canals and collateral works have cost 
41. 10s. per acre, and the maintenance charges are 2s. per 
acre. The perennially-irrigated lands are let ab 5/. per 
acre per annum. 

I have purposely left the question of weirs till now, as 
it is connected with both basin and perennial irrigation. 
If it is possible, with skill and alignment, to lead the 
ordinary floods of a river into the basins, as ib is generally 
possible on the Nile, no weirs are needed for basin irriga- 
tion. But even in pt the more thoughtful engineers, 
like Mr. Webb, are thinking of weirs for securing the 
perfect irrigation of the basins to the south of Abydos. 
Now the raising of the summer level of a river by 10 ft. 
or 12 ft. is being performed every day in many countries ; 
but the raising of the flood levels of big rivers by even 
3 ft. is not easy to accomplish. The same permanent 
obstruction in a river which will raise its summer level 
by 12 ft. will barely suffice to raise a high flood by 1 ft. 
In Egypt we have two —— weirs capable of raising 
the summer level of the Nile, and we have two in exist- 
ence and two under construction for raising the flood 
levels of the river. I shall speak later on of the type of 
dam or weir under construction at Assu4n, which is 
capable of great development as a regulator of floods on 
the mightiest streams, and which, if suited to its purpose 
here, may one day be imitated on South African and 
Australian rivers. 

When Sir Proby Cautley and Sir Arthur Cotton were 
planning and executing the gigantic irrigation works on the 
Ganges and the Kistna in Northern and Southern India, 
whose signal successes gave irrigation an impetus which 
nothing can now arrest, pt, too, under the guiding 
hand of Linant Pasha and Mongel Bey, was being gifted 
with works of great magnitude on the Nile. While, how- 
ever, the Indian works were decided successes from their 
inception, the Egyptian weirs or barrages were at the 

inning a conspicuous failure. Time, however, has 
more than justified the execution of the Nile 
When the partial failures veh genome themselves, the 
Egyptian Government needed one quality which it sig- 





essential part of a project for providing perennial irri- 


‘ 


y lacked, namely, wee to face the situation. Time 
went on and reports multiplied, as they always do in the 





raised is 18 ft., but of this height 9 ft. are held up 
by the original barrages just described, and the remain- 
ing 9 ft. by rey pont aig recently constructed down- 
stream of the old works. The ogee barrages were de- 
signed and built by Mongel a ey long lay in neglect, 
but were tested and worked between 1884 and 1886, 
while they were under my charge. With Mr. Arnold 
Perry as resident engineer, the works were sufficiently re- 
paired to hold up 10 ft. of water, and the Government was 
encouraged to undertake their complete renewal under 
the direction of Colonel Western and Mr. Reid. Sub- 
sequent additions were made by Mr. Foster and Major 
Brown, and finally Major Brown designed and built the 
two subsidiary weirs, of which mention has already been 
made. The new weirs, constructed by Mr. Octavius 
Brooks as resident engineer, consist of solid cores of 
cement masonry 23 ft. deep and 10 ft. wide. Ona either 
side is a mass of clay 33 ft. wide and 6 ft. thick, overlaid 
by rubble stone 8 ft. thick, and 50 ft. wide up-stream 
and 150 ft. wide down-stream of the solid cores. Very 
possibly the surface pitching, which is of Cairo limestone, 
will have to be replaced by basalt blocks from the quarries 
to the north-east of Cairo, Major Brown is just bringing 
out a second edition of his ‘‘ History of the 8,” to 
which reference should be made for everything connected 
with the works. 

I have already stated that the barrages are regulating 
bridges rather than weirs. They have been taken as types of 
the two new works of a similar kind under construction at 
Assiout, and at Zifta on the Damietta Branch. Both these 
works have masonry platforms, 10 ft. in thickness, 90 ft. in 
length, and flush with the river-bed. They will be capable 
of holding up 10 ft. head of water in flood and 14 ft. head 
of water in summer. At Assiout, Mr. Stephens is the re- 
sident engineer of the barr which has 111 openings of 
16 fb., and of the Ibrahimin Canal Head, which is to dis- 
charge 20,000 cubic feet persecond in flood. Noone who has 
not had personal experience of such works can conceive the 
labour, ingenuity, and skill needed to lay 300,000 square 
feet of floor in the bed of a river, 16 ft. below the water 
level, on a sandy foundation honeycombed with springs, 
whose action is aggravated by each hour of delay. At 
Zifta, where the poe has fifty-one openings of 16 ft., 
_ ae is the resident oe or e latter - = 

ajor Brown, inspector-general 0: wer Egypt, while 
tho haloes oun the Assufn dam, is under the 
charge of Mr. A. Webb, Director-General of Reservoirs. 

Egypt proper consists of 6,000,000 acres of cultivable 





ENGINEERING. 


338 





[Seprt. 6, 190%. 





Mr. Webb took his place. Mr. Maurice Fitzmaurice, the 
resident engineer, has allowed no questions of expedienc 
or expenditure to interfere with his resolve to reach suc 
rock as he considers suitable ; and though his action has 
added some hundreds of thousands of pounds to the cost 
of the work, Egypt can only congratulate herself on the 
expenditure, and on his presence at the dam. Sir John 
Aird and Co. are represented at Assuan by Mr. John A. 
Cc. ns another man as hard as the granite he works 
wit 

The dam, if built by Government agency to its full 
height, would have cost, with all its additional foundation 
masony, 1,750,000/., and have been capable of impounding 
70 milliards of cubic feet of water. Each milliard o 
cubic feet of water would therefore have cost 25,000/., 
and been worth 300,0007. As the schedule of rates by 
which the contractors are being paid is not in the hands 
of the public, no estimate of actual cost can be made. 


From now on, the whole of Egypt will be graduall 
changed from basin to perennial irrigation ; and we shall 
be confronted with the ve roblems which Menes and 
the Pharaohs of the XIIth Dynasty solved. It would 
not be unwise to follow their example, and firsp convert 
one bank and then the other to perennial irrigation ; and 
when the time came to endow the whole country with the 
superior class of irrigation, attention might be directed to 
another depression in the Lybian deserts, which would be 
to the modern irrigation of Egypt what Lake Meris was 
to the ancient. South of the Fayoum lies the depression 
known as the Wady Rayan, and connected with the name 
of Mr. Cope Whitehouse. If this were put in communi- 
cation with the Nile Valley in the same manner as Lake 
Meeris, I have calculated that an expenditure of 3,000,000/. 
would suffice for the works. It may, however, be found 

ible to utilise the excess waters of the Atbara River, 
“ the aid of weirs, for the irrigation of extensive tracts 
which are now desert; and in the same way to utilise 
the Blue Nile for the Sennaar and Merse doabs, as we 
should say in India, or geziras, as they say in the Soudan. 
It must always be remembered that perennial irrigation 
requires only one cubic foot per second per 100 acres, 
while basin irrigation requires five times as much, and, 
consequently, when basin irrigation is finally changed to 
perennial irrigation, Egypt will be able to dis of a 
great part of her flood supplies, and, with suitable weirs 
and regulating works, be capable of thoroughly develop- 
ing her new system of irrigation without any fear of 
inundations. 

It was previously stated that Egypt needed 200 mil- 
liards of cubic feet of water, and that the Assufin dam 
could supply 70 milliards. The remaining 130 milliards 
must come from those vast lakes which constitute the 
sources of the Nile, and which to-day are in the posses- 
sion of the English and Egyptian Governments. In a 

r entitled ‘‘ Barrages and Collateral Works on the 
Ri e,” published in the Professional Papers of the 
of Royal Engineers (vol. xxvi., Paper VITI., 1900), and in 
a pamphletentitled ‘‘ The Nile Reservoir Dam at Assu4n, 
and After,” just published by Messrs. Spon and Co., I 
have explained in some detail how much can be done for 
Egypt by suitable works at the sources of the Nile. I 
shall here give the veriest outline of works which, in the 
not distant future, it will be the privilege of the Egyp- 
tian engineers to undertake. 

If there are no political obstacles in the way, the 
Dembea or Tsana lake in Abyssinia, at the source of the 
Blue Nile, with a surface of 1000 square miles, and a 
reservoir capacity of 200 milliards of cubic feet of water, 
is a superb site for a reservoir. The water would course 
down to Egy t, and would be available for the whole of 
the rich-so1 2a Sennaar province south of Khartoum. 
Then we have Lakes Victoria and Albert Nyanza within 
the Uganda Protectorate, soon to be connected with the 
coast by a railway. Here we have lakes of 26,000 
square miles and 1500 square miles respectively, with 
an immense reservoir capacity. I have contended for 
years that an expenditure of 1,000,0002. would suffice to 
store enough water in these lakes to meet the require- 
ments of the Nile Valley from Fashoda to the Medi- 
terranean Sea, and to free the Blue Nile in summer for 
the sole use of the Sennaar Province. The one obstacle 
is the opening of a channel 1500 ft. wide and 15 ft. deep 
through the t marshes and swamps traversed by the 
White Nile in the sudd regions, and through which, at 
an —— of 15,000/., Sir Reginald Wingate has 
opened a channel some 100 fb, wide, The work executed 
by Major Peak, which saved Egypt during the low summer 
of 1900, following the famine year of 1899, and endowed 
the country with 4,000,0002. of cotton, is bub the prelude 
to mighty undertakings in this region, which has been 
twice visited by Sir William Garstin since the reconquest 
of the Soudan, and where lies the great public work of 
the Kgyptian Government of the twentieth century. 
Discharges just taken by Sir William Garstin confirm 
the statements of all travellers through these dismal 
regions. It was found that over 10, cubic feet per 
second were lost during the summer of this year. The 
existing channel was nob capacious enough to carry on 
the outflow of the great lakes towards the north. The 
time cannot be far off when a score of dredgers at the 
north end, working southwards, will be cutting broad 
and deep channels through the poorly consistent peat- 
growths, which will burn like tinder when brought 
to the surface, and be scoured out like rubbish when 
once the waters are confined and have a head on 












































land. Of thisarea, 4,000,000 acres are rented at a mean 
value of 5/. per acre per annum, and 2,000,000 acres ata 
mean rental of 1/. per annum. Practically one-third of 
the country is undeveloped, because the summer supply of 
the Nile, which is the keystone of pe irrigation, 
is not sufficient. The way in which the irrigation de- 
partment, under the guidance of Sir William Garstin, 
who succeeded Sir Colin Scott-Moncrieff, has stretched 
the existing supply by skilful rotations, would make one 
believe that water was an elastic substance, but the 
farthest limit has been reached. To develop t as 
she can be developed we require reservoirs — e of 
supplying annually 200,000 millions, or 200 milliards of 
cubic feet of water. This would mean an additional dis- 
charge of 20,000 cubic feet per second in summer, and an 
increase to the renting value of Egpyt of 6,000,000/. per 
annum. This increase would represent a capitalised 
value of 60,000,000. In other words, each milliard of 
cubic feet of water supplied to pt is worth 300,000/. 

As the Nile has been at the bottom of everything in 
Egypt, be it the dethroning of a viceroy to whose charge 
were laid the disastrous floods of 1877 and 1878, or the 
success of an occupation; so the disastrous summer 
supplies of 1888 and 1889 decided the question of reservoirs. 
Sir Colin Scott-Moncrieff appointed me director-general 
of reservoirs, with four years within which to prepare the 
projects. The superior staff consisted of Messrs. Hewat, 
Roux, Clifton, Stent, Rushdy Bey, Hassib Effendi, Saber 
Effendi, and Balig Effendi. We examined all the sites 
available in Egppt, and finally decided on the Assudn 
Cataract as the true site for a reservoir dam. After 
examining the question in every aspect, I came to the 
conclusion that no existing dam of any kind would avail 
on a river like the Nile, with turbid floods of long dura- 
tion. No ordinary scouring sluices or spill channels 
would prevent the obliteration of the reservoir in a few 
years and its conversion into a cultivable plain. I there- 
fore decided on a type Of dam hitherto untried, but which 
I felt confident would meet the requirements, I pro- 
posed piercing the dam with openings capable of dis- 
charging the whole Nile flood in its strength, and providing 
these openings with suitable regulating gates so that the 
comparatively clear winter waters might be impounded 
for use in summer. With my mind made up on this point, 
I travelled over Europe searching for suitable gates. At 
Bologna I met Signor Benetti, who aided me considerably 
in my studies, and to whose guidance I subsequently 
owed much. In Ireland and on the Manchester Ship 
Canal I at last found the gates which would suit the 
kind of dam I had pro , namely, Stoney’s self- 
balanced roller gates. he design could now be pro- 
ceeded with. The proposed dam was capable of holding up 
85 milliards of cubic feet of water, and at the same time 
passing the maximum Nile floods of 475,000 cubic feet 
per second. 

Before proceeding further with the work, Sir William 
Garstin decided on an International Commission visiting 
Egypt and giving its opinion on my proposals. The 
Commission consisted of Sir Benjamin Baker, M. Boulé, 
and Signor Torricelli. They approved of the site and the 
type of dam, with reserves about Phila Temple, which 
lay on a low island up-stream of the pro work. 
They proposed changes in the alignment, which I ac- 
cepted. The original design followed a crooked line, but 
rested on the best rock at the cataract. The new align- 
ment was a straight line, cutting off corners. My original 
line was the better one, and in future works I should 
strongly advise engineers to sacrifice appearance to 
rock wherever they find it. The Commission, especially 
Signor Torricelli, insisted on very severe conditions of 
theoretical pressure and stability. These I accepted with 
avidity, as they enabled me to re-design the dam on much 
more solid lines, and thus, when the Government, buoyed 
up by a succession of good summers, yielded weakly to 
the sentimentalists on the question of Phile Temple, and 
insisted on the dam being reduced to a height which 
would only impound 35 instead of 85 milliards of cubic 
feet of water, I was able to design a dam which could 
afterwards be raised and impound 70 milliards of cubic 
feet of water. The gery Government has a dam at 
Assufin nominally capable of ape up 35 milliards of 
cubic feet of water, but actually ons le of holding up 70 
milliards. These additional 35 milliards of cubic feet of 
water will be worth 10,000,000/., and will be at the dis- 
posal of Kgypt whenever she wishes to add a few feet to 
the top of the dam, and spend some 250,000/. 

The reservoir is described in my report on ‘‘ Perennial 
Irrigation and Flood Protection,” printed by the Egy 
tian Government in 1894, and in my report of 1895, 
Tt is also given in ‘ Kgyptian Irrigation.” The Assuin 
dam is a solid wall of granite masonry, pierced by 140 
under-sluices of 23 ft. by 64 ft., and forty upper sluices of 
114 fb. by 64 ft. The total area of waterway is 24,000 
square feet. The greatest heighe of dam will be 130 fb., 
and the final head of water will be 85 ft. The maximum 
flood of 475,000 cubic feet per second will be discharged 
ata velocity of 20 ft. per second, and ordinary floods at a 
velocity of 16 ft. per second, Of the openings, 110 will 
be lined with — ashlar, and 30 with cast iron. The 
regulation will be performed by Stoney’s self-balanced 
roller gates. 

As the International Commission, which controls the 
finances of Egypt, refused to sanction the funds for 
building the Assuan dam and the Assiout weir, Lord 
with Sir Ernest Oassel, who provided 


Cromer @ 
the funds, and with Sir John Aird and Co. as contrac-|them. Simultaneously with these dredging opera- 
tions, the training of the river will be Gan from 


tors, and Sir Benjamin Baker as consulting engineer, : 
undertook their completion in five years. The Nile hasso| the south end, which will be carried northwards 
far looked kindly on the majestic work which is being| with the stream, In continuation of the existing 
built across it, and has given an unp ented series of | banks, wherever they exist, a width of some 2000 ft. 

seasons for its timely completion. On my leaving | having been left for the river, impediments of stakes 
Eeyption Service, Mr. Wilson was made Disseten: and brushwood will be run out for lengths of 15 or 
e 


good 
the 
Gen of Reservoirs, and on his death, last summer, | 20 miles, and all escape channels will be barred. When 


Corps | state, have hithero been able to cope ; 





the muddy waters of the Assua, and other right-hand 
tributaries come down in flood, between May and 
September, the mud and silt will be caught by the stakes 
and brushwood, and incipient banks will be Baty On 
these banks osiers and willows and other plants which 
love a water-logged soil will be planted. is work will 
be continued until it meets the me and then 
pe eye a be more rapid. Event y the Cape to 
airo railway will run on these banks, and a highway 
will be established through the heart of Africa. The 
Soudan will then be to Egypt what nature meant it for, 
@ possession of exceeding great value. No time, how- 
ever, should be lost. Sir inald Wingate should never 


f | rest contented till he has under his orders three or four 


strong brigades of irrigation engineers, examining the 
country and preparing projects, It may take years to 
complete the projects ; but the sooner they are begun the 
sooner will they be ready. Eventually the money will 
be found; and then the well-matu projects which 
have been prepared without hurry will be put in execution 
with method, and with success already assured. The 
Soudan is a eo country in itself, but as a highway for 
the waters of the great lakes it is of inestimable value to 
Egypt; and when Egypt has realised this and begun to 
spend her money freely on the great works contemplated 
in this paper, then will begin that resurrection of the 
Nile Valley which will be the crowning glory of the 
British occupation of Egypt. : 





THE DORTMUND AND EMS CANAL.* 
By Herr RecizRuNcs AND BAURATH HERMANN. 


Historical.—The Dortmund and Ems Canal owes its 
origin to the continuous efforts made, ever since the 
middle of last century, to connect the industrial centres 
in Rhineland and Westphalia with Eastern Prussia by 
means of a waterway. The complete realisation of this 
idea, namely, to establish a continuous waterway from the 
Rhine to the Weser, Elbe, Oder, and Vistula, forms part 
of the extensive canal scheme which is at present awaiting 
the sanction of the Prussian Diet. 

The Dortmund and Ems Canal, in its present form, con- 
stitutes a portion of the large waterway which, in the 
near future, is destined to connect the Rhine with the 
Elbe. From one of its ends at Herne, a canal is to be 
carried on to form a junction with the Rhine; and from 
Bevergern another canal is to be made until the Elbe is 
reached. So long as the junctions with the Rhine and 
Elbe remain unfinished, the Dortmund and Ems Canal 
forms a connecting link between the country served by it 
and the trade of the world by way of Emden and the 
North Sea. Such a connecting link, by means of a water- 
way, is necessary, because in the busy industrial region of 
Rhineland and Westphalia there exists a steadily growin 
traffic, with which the railways, in their present develo 
but it is doubtful 
whether they will be able to do so in the future. It has 
also been found necessary to reduce the cost of carriage 
by the creation of a waterway, to assist the industry of 
Rhineland and Westphalia in its competition with the 
foreign and home trades. The region of this industry 
occupies a narrow strip of land between the Lippe and the 
Rubr, extending from the Rhine to as far as Unna, its area 
being about 3600 square kilometres (1390 square miles). 
Although this area only represents about th part of 
Germany, the amount of its railway traffic represents 
one-quarter of that of the whole of Germany, that is—to 
enable a comparison to be made—about the eighth part 
of the railway traffic of England. The coal and iron 
trades supply the great bulk of this traffic. At the 
present day there are 170 collieries at work within the 
limits in question, with a yearly output of over 54,000,000 
tons, and employing 205,000 men. Assuming that shafts 
are sunk to a depth of 700 metres (2300 ft.), there is an 
ample mye od of coal for 200 years, even if a considerable 
increase should take place in the ge vig output; and 
there is enough coal for 300 years if the shafts are sunk 
to a depth of 1000 metres (3280 ft.). The number of large 
ironworks exceeds 100 at the present day. The Dortmund 
and Ems Canal penetrates into this region as far as Dort- 
mund and Herne. 

Route or CANAL. 

_ The law of July 9, 1886, which sanctioned the construc- 
tion of the canal, fixed Dortmund for its starting point, and 
that itshould pass by Miinster, Bevergern, and Papenbur 
on its route, Beyond this last-named place, the cana 
was to follow the course of the Lower Ems, and a lateral 
canal from Olderaum was to lead as far as the inland 
port of Emden, The distance from Dortmund to Emden, 
measured along the canal, is 270 kilometres (168 miles). 
The branch from the main canal to Herne is about 
11 kilometres (7 miles) long. The object of the lateral 
canal from Oldersum to Emden was to skirt the widening 
estuary of the Ems above Emden, where the navigation 
with canal boats is liable to be diffioult. Moreover, this 
extension makes the canal traffic between Emden and 
Olderaum independent of the state of the tide, 

The summit level of the Dortmund and Ems Canal 
between Dortmund and the canal lift at Henrichenburg 
is 15.3 kilometres (94 miles) long, and its water-level is 
70 metres (230 ft.) above zero.t From this reach the 
barges are lowered by the lift to 56 metres (184 ft.) above 
zero into the main reach below, which runs from Herne 
to Miinster, and is 67 kilometres (41% miles)long. At the 
latter place there is a lock with a fall of 6.2 metres 
(204 ft.) into the Midland reach, which is 36.8 kilometres 





* Paper read before the International Engineerin 
Congress, Glasgow, 1901. Section II.: Waterways an 
Maritime Works, 

+ Zero is the zero of ‘‘ Amsterdam Peil,” that is, 
— standard level as fixed by royal decree ig 
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(nearly 23 miles) long, and its water level 49.80 metres 
(164 ft.) above zero. The future extensions connecting 
the present canal with the Weser and Elbe will start 
from the termination of this Midland reach. 

In determining the route and the levels of the Dort- 
mund and Ems Canal, ible future extensions of the 
om were carefully studied from the outset. When, 

erefore, the canal leading to the Elbe is eventually 
carried out, according to pre-arranged plans, there will be 
a reach of 210 kilometres (1304 mile3) from Miinster to 
Hanover, without a singlelock. From the Midland reach 
the canal descends to the Ems by locks, with falls vary- 
ing from 4.10 to 3.36 metres (sy ft. to 11 ft.). The last 
lock leading into the Ems at Gleesen has a fall of 6.20 
metres (204 ft.), and is built with side ponds like the 
lock at Miinster, which has the same fall. Down to this 

oint all locks have an available length of 67 metres 
220 ft.),; an entrance width of 8.6 metres (28} ft.), and a 
— of water of 3 metres (10 ft.) on the sill. 
eyond the Gleesen the canal follows the River 
Ems for a distance of about 1.5 kilometres (about a mile). 
Next it joins the Haneken Canal by means of a regu- 
lating lock (Sperrschleuse) at Haneken Ferry, which was 
constructed by the Hanoverian Government in 1825 for 
the canalisation of the Ems his canal is 23.65 kilo- 
metres (nearly 16 miles) long, and has been widened and 
deepened to suit tha dimensions of the Dortmund and 
Em; Canal. Below the junction lock at Haneken Ferry, 
the locks in the canal and the canalised Ems have an 
available length of 165 metres (5414 ft.), and entrance 
width of 10 metres (33ft.). The greater length and width 
of the locks, as compared with those of the locks in the 
higher reaches, were chosen on account of the different 
natura of the barge traffic between Dortmund and 
Gleesen, as compared with that between Gleesen and 
Emden. It has been assumed that the traffic from 
Emden up to Gleesen will be maintained by tugboats, 
each drawing two loaded barges, and that these will have 
to be passed through the locks together. From Gleesen 
to Dortmund and Herne, it is preferable, on account of 
the smaller cross-section of the canal, as compared with 
the section of the open Ems, to tow one barge only, and 
to lock this craft alone through, leaving the tugboat 
behind in the lower reach when the traffic is sufficiently 
developed. In all probability electric towing will be 
introduced at no distant date, when tugboats will be- 
come unnecessary, at any rate on the short reaches. 

There are four locks on the Haneken Canal, and five 
on the open Ems, between Meppen and Herbrum. This 
= is 214.3 kilometres (1334 miles) from Dortmund. 

elow Herbrum, as far as Emden, no material improve- 
ments have been made in the Ems, as there was sufficient 
width and depth in the river to accommodate the canal- 
boat traffic. The open Ems is utilised for 45 kilometres 
28 miles). The two entrance locks of the lateral canal, 
leading to the inland portof Emden, are 100 metres (328 ft.) 
long. The water-level of the port of Emden is maintained 
at 1.14 metres (3? ft.) above zero, and corresponds to the 
ordinary height of the tide at this port. The mean range 
of the tide at Emden is 2.70 metres (8 ft. 10 in.). 

The canal crosses the valleys of the Rhine/and the Ems, 
the water-parting of which is situated on the high moors at 
Venne at 55 kilometres (34} miles) from Dortmund. Along 
this summit-level the canal follows the right-hand crest of 
the hills of the valley of the River Emscher. It was found 
necessary to keep the canal at this uniform high level as 
far as Henrichenburg, in order to be able to overcome 
the whole fall to the next lower reach in cwmulo by a 
canal lift. The original idea was to establish a series of 
locks following the fall of the valley of the Emscher, but 
the idea had to be abandoned, as it was found that there 
was not a sufficient supply of water available at the 
highest point for locking. The water of the Emscher 
could not be used for such a purpose, as it is too foul, 
being polluted by the sewage of Dortmund and by the 
water pumped into it from numerous mines. 


(Zo be continued.) 





TRIALS OF STEAM TURBINES FOR 
DRIVING DYNAMOS.* 


By the Hon, Cuaries A, Parsons, F.R.S., and Mr, G, 
GERALD Stoney, of Neweastle-on-Tyne, 


A DESCRIPTION of the earlier forms of steam turbines 
was given in a paper read before the Institution of Me. 
chanical Engineers in 1888, and since that date consider- 
able improvements have been made in their design and 
construction, which have led to a general diminution in 
steam consumption, and, in the case of large condensing 
turbines, to some very remarkable results in steam eco- 
nomy ; and it is hoped that a short description of the 
turbines, and of the results obtained, may be not without 
interest at the present time, 

Prior to 1890 all steam turbines had been of the non- 
condensing type, and of comparatively small size, and the 
results then obtained had not reached that degree of 
economy which was believed to be possible with steam 
turbines under practical working conditions. 

The next step in advance was the construction of an 
experimental steam turbine of 200 horse-power in 1892, 
It was coupled to a 100-kilowatt alternator, and supplied 
with moderately superheated steam at 100 lb. pressure 
pe square inch, hen tested by Professor J. A. Ewing, 

-R.S., it was found to consume 37 Ib. steam per kilowatt: 
hour, thus rivalling the performances of the best com- 
pound condensing reciprocating engines. This result placed 
the steam turbine amongst the most economical means of 
obtaining electrical energy from steam, and led to its 





* Paper read before the International Engineering Con- 
gress, Glasgow, 1901, Section IIT; Mechanical, 





adoption in the lighting stations of Newcastle, Scar- 
borough, Cambridge, and other places. 
bout two years later considerable alterations of design 
and workmanship were introduced ; a single-flow type of 
rallel-flow turbine being adopted instead of the original 
souble flow with right and left-handed turbines on each 
side of the steam inlet, the second set of turbines being 
replaced by rotating steam balance pistons, and the steam 
passing in one direction parallel to the shaft. This 
alteration materially improved the economy and reduced 
the amount of skilled labour required. The form and 
construction of the vanes or blades was perfected and 
strengthened, and many minor improvements, conducive 
to economy, were made, so that, even in the smaller sizes, 
a fair degree. of efficiency has been obtained, as is 
instanced by the result of 28.8 lb. of steam per kilowatt- 
hour, or about 17 lb. per indicated horse-power, for a 24- 
kilowatt steam turbine plant without superheat. 


TasLe I.— Zest of 24-Kilowatt Turbo-Dynamo for 
Messsr. Spillers and Bakers, Newcastle-on-Tyne. 











| 
Pressure of | Vacuum 
Steam above) ae. in the Tur-| = 
Atmscaphere| Stop = Cy- x | Load.| Steam Used. 
at Sto; inder. } | 
Valve. | Valve. |pap —30”,| Minute. | | 
| 2a" 32] Ear Pe 
Ib. per | deg. F. | inches of | kilo- | Ib. per | Ib. per 
8q. in. mercury | watts) hour | kw.-hr. 
80 0 28.8 24.7 712 | 288 
77 0 29.0 4630 11.8 400 33.9 
74 0 29.1 4570 5.15} 235 | 45.6 
78 0 26.0 | 4900 | 23.8 798 | 33.5 
79 0 0 | 4789 | 19.7 | 1350 | 68.6 
| 





The increase of efficiency with better vacuum is well 
shown here. With 28.8 in. vacuum, this is about 4.7 lb., 
or 16 per cent. better than with 26 in. vacuum. 

A 50-kilowatt steam turbine alternator for the Cor- 
poration of Blackpool showed a consumption of 28 Ib. 
per kilowattt-hour at full load without superheat. 


TaBLE II.—50-Kilowatt Steam Alternator for the 
Blackpool Corporation. 





Pressure of | | Vacuum 








| Super. | | Revolu- 
Steam above) in the Tur- | 
Atmosphere — bine Oy- — | Load.| Steam Used. 
at Stop | Valve linder. | ulout S | | 
Valve. | * | Bar= | 
Ib. per _—_ deg. F. | inches of | kws. | Ib. per | Ib. per 
sq. in, | mercury | hour | kw.-hr. 
126 | 0 28.0 | 6044 52.7 | 1480 28.0 
132 | 0 28.5 a 


| 4880 0, 820 | 





Two 100-kilowatt turbo-dynamos for traction purposes 
gave a consumption of 26.4 lb. per kilowatt-hour without 
superheat. 

TasLE III.—100-Kilowatt Turbo-Dynamo for Traction 
Work for the Corporation of Blackpool. 














| 
| 
Pressure of Vacuum 
Steam aeonel Super- |i, the Tur-| Revolu- | 
Atmosphere | 28 8t bine Gy. | OMS Load.| Steam Used. 
ko a Valve ee" lmsoute. | | 
Valve. | * |Bar. =30”.| é 
Ib. per | deg. F. | inches of | kws. | lb, per| Ib. per 
"i | 6g |™ErO” | 4900 |108.45| ‘2010 | 268” 
2 | i 4 | 5 . 
127 0 28.1 | 4600 | 6135 1534 29.9 
22.4 4450 300 _- 





127 | 0 





Two 100-kilowatt continuous-current turbo-dynamos, 
constructed for the West Bromwich Electric Light Sta- 
tion, gave a consumption on official trial of ap Fa per 
kilowatt with the moderate superheat of 60 deg. Fahr. 


TaBLEIV.:—Two 100-Kilowatt Continuous-Current Turbo- 
Dynamos for West Bromwich Electric Lighting Station. 











' 
Pressure of Vacuum 
Steam above — in the Tur- — 
Atmosphere bine Oy- Load.| Steam Used, 
at Stop | St0P | linder. | Pet 
Valve, * |Bar, =30",| ’ 
Ib. per | deg. F. | inches of | kws. | Ib. per | Ib. per 
aq. in, Mercury, hour | kw.-hr. 
129 54 27.8 8600 128 Sl44 26.5 
134 64 27.7 8620 | 122] 2018 23.8 














Two 100-kilowatt continuous-current turbo-dynamos 
were constructed for the Winwick Asylum, and although 
the power required to drive the air and circulating pump) 
was included, a consumption of steam of 25 lb. per kilo- 
watt was obtained. 


Tasie V.—Z'wo 100-Kilowatt Continuous-Ourrent Turbo- 
Dynamos Combined with Condenser and Pumps for the 
Winwick Asylum, 








Pressure of Vacuu 
Steam above — in th — 
Atmosphere | “gion | Turbine + | Load.| Steam Used. 
at Stop Valve Oylinder. | uloute 
Valve. * |Bar, = 30”, | , 
lb. per | deg. F. | inches of kw. | Ib. per | Ib. per 
8q. in mercury hour. |kw-hour 
1¢€0 | 84 28.8 | 8640 119 2886 24.3 
91 69 27.6 | 3686 121 8069 26.3 
93 62 27.6 | 86500 80 2282 28.4 
97 28 27.8 3200 42 1525 36.0 
| 

















Nors.—The first test applies to the first machine ; the others 
to the second, when the cooling pond was considerably warmer, 








Two 200-kilowatt tinuous-current turbo-dynamos 
for the Blackpool Corporation, for supplying power to the 
tramways, showed a consumption of steam of only 22 lb. 
— the superheat in this case being 60 deg. 

‘ahr. 





TasiLE VI.—TZwo 200-Kilowatt Continuous-Current Trac- 
tion Turbo-Dynamos for the Corporation of Blackpool. 











Pressure of Vacuum 
Steam above a in the Taur- mg 
Atmosphere) “g¢,, bine Gy- mm Load.| Steam Used. 
at Stop | valve |_linder. | yPttte | 
Valve, * | Bar, =30” ’ 
Ib per | deg. F. | inches of* kw. | Ib. per | Ib. per 
sq in. mercury | hour | kw.-hr. 
129 58 27.6 8045 226 4975 22.0 
122 60 28.4 3010 232 | 5079 21.9 
119 0 26.9 3000 204 | 4943 24.2 
130 0 28.0 3010 0 | 950 — 

















‘An instructive series of tests have been made on various 
500-kilowatt turbo-alternators. These are summarised 
in the following Table : 


Taste VII.—Varieus 500-Kilowatt Turbo-Alternators. 




















Pressure of Vacuum 
Steam above| PUPET-. lin the Tur-|Revolu- 
Atmosphere Sto: ne Cy- : Load. | Steam Used. 
at Stop Valve linder. unitate. 
Valve. * |Bar.=30". | 
Ib. per | deg. F. | inches of | kw. | Ib. per | Ib- per 
sq. in. mercury } hour | kw.-hr. 
Scarborough Electrical Supply Company, 
126 | 0 26.75 2400 , 529 22.7 12,023 
128 | 0 | 27.7 | 2400 | 258 26.4 6,812 
164 | 0 28.1 2600 | 0) 1,477 
Cheltenham Corporation. 
130 0 26.7 | 3000 , 553 21.7 | 12,000 
130 | 0 26.6 3000 | 278 | 26.2 7,280 
133 | 0 24.0 8000 553 23.6 13,060 
130 | 0 24.0 3000 | 453 | 24.8 | 11,250 
135 0 24.0 3000 | 276! 29.65 8,175 
Blackpool Corporation. 
146 ae 27.1 | 2500 615 | 21.35 | 11,000 
150 0 27.0 | 2600 | 502 | 23.1 11,600 
136 0 27.3 2500 497 | 24.0 11,953 
133 66 27.3 2500 | 507 21.1 | 10,693 
152 0 29.0 2500 | O}; .. | 1,500 
160 0 %3.6 | 2500 | 0) .. | 2680 
156 5 28.9 | 2500 | O| .. | 1,465 


| | 


It will be noted from the above results that the im- 
provement in steam consumption resulting from a super- 
heat of 50 deg. Fahr. is about 8 per cent., and from 
100 deg. Fahr. it averages about 12 per cent.; also that 
for every 1 in. of vacuum above 25 in. or 26 in. the con- 
sumption falls about 4 percent. 

On this basis the steam consumption with about 140 1b. 
steam pressure at the stop valve, and no superheat, 
under various conditions of load and vacuum, has been 
prepared for a 500-kilowatt plant. 


Tasie VIII. 
(Based on results shown in Table VII.) 
Consumption of 500-Kilowatt Turbo-Alternators Running 
at 2500 Revolutions with 140 Lb. Steam Pressure at the 
Stop Valve, and no Superheat. 








Vacuum Constant 
from Full Load to 


Consumption per Kilowatt-Hour, 
No Load 


























Inches of Mercury, |Full Load. }. | ; No Load 

29 ee ee ie 1600 

28 22.2 25.6 82.4 1700 

27 23.1 26.9 34.5 1900 

26 24.0 28.2 36.6 2100 

25 25.1 29.7 39.0 2300 

24 26,2 $1.2 41.2 2600 

23 7.5 82.9 44.8 2700 

22 28.9 84.7 46.3 
PL perms 4 from Consumption per Kilowatt-Hour. 

Inches of Meroury. |Full Lond.| } }. | No Load. 

From 28 to 204 22.2 | 26.0 80.56 | 1400 

» «27 to? 23,1 26,1 82.0 | 1600 

» 26 to 28} 24.0 27.2 33.6 1600 

», 95 to 28 26.1 28.6 85.2 1700 

1» 24 to 27} 26.2 28.9 87.0 1800 

» «28 to 27 27.5 $1.3 98.9 1900 

1, 22 to 264 28.9 $3.0 41.2 2000 








Barometer = 30 in, mercury. 


It will be noted that in steam turbines the steam con- 
sumption closely follows a right-line law, or is propor- 
tional to the load plus a constant quantity which repre- 
sents the consumption of steam at no load. 

_In connection with superheated steam, it may be men- 
tioned that, as there is no internal lubrication of the tur- 
bines, none of the usual difficulties which occur with 
reciprocating engines are met with in its employment. 
Also, in steam turbines the absence of internal lubrication 
renders the exhaust steam absolutely free from oil, so 
that the water from the hot well can be returned to the 
boilers direct without oil filters, i 
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TABLE IX.—ABRIDGED TABLE OF RESULTS OF TESTS OF 1000-KILOWATT TURBO-ALTERNATOR 


FOR ELBERFELD CORPORATION. 


} 





ABSOLUTE STEAM PRESSURES. 


{ 


TEMPERATURE. 
Total 





Tempe- 
rature | | 
ts) | Before 
Steam. = 

| Stop 
Valve. 


In the | 
Steam | 

| Pressure 
Chest. | Oylinder. 





rom? 
7.62 


| 
| 45.9 
6.70 | 

8 


Preliminary test (overload) 
Normal load.. 
Overload ‘ 
Three quarter 
Half load i 
Quarter load .. of 
No load with excitation 


without excitation 


eg.C.| kg. pe 
| 10.10 
‘ot 10.47 | 
eae Fo 10,11 
oe ee 10 76 
Tae ie oie! 
..| 196.4 | 10.14 
a 10.34 | 
| 10.49 | 0.599 | 7. 





7 
| End of the 
High- 


Om. of Mercury. 
wited ie 

Kil 
5 =0.551 
0 = 0,666 


00 | 5.88=0,072 


uantity 
br Con- 
le 


Low-PRESSURE OYLINDER.| gop. \Cooue WareR pre 


Inlet. | Outlet. 


Duration 
of Filling. 


Average 
Output 
of Dy- 


Revolutions. 








|” 17=0.981 
| 7.7 =0.105 





Geer 


TABLE XI.—Basep on Resvrts or Tastes IX. anp X. 








j 
| 


Average Observed Steam 


Tor 


sump- 
our. 


Steam. 


GRAM 


T 


Load in 
Kilowatts. 





(Col. 4—Ool. 8). 


Pressure in Kilogrammes | 


per Cm.2 Absolute. 
perature of Superheated 


Steam at Inlet Valve. 





tion per Kilowatt-H 





ture of Satura 
Average Observed Tem- 
Superheatin. 


Cor 


TAINED IN 1 Ki1o- 


OBSERVED STEAM 


In 
Saturated 
Condition 


s 


(Col. 


‘AL Heat Con- 


perheatin: 


‘Consump- 


| tion of Steam at 11 Kilo- 


| grammes Absolute and at 


— 
— 


ME OF STEAM AT 


of Steam 


PRESSURE. 


per Kilow 
(Col. 8 x Col. 6). 
g. 


| Corresponding 





tion of Saturated Steam 
per Kilowatt-Hour 


9 + Col. 7). 


Corresponding Consump- 
Corresponding Consump- 
tion of Saturated Steam 

| at 11 Atmospheres Abso- 
lute (1 K 


662.3 Ual.). 


Oal.). 


| (L Kg. of Steam 


Condition 


Oe 14.3 deg. Su 





a 
= | Observed Steam Con 


2. 3. 


| deg. C. 


179.3 
180.9 
182.0 
180.6 
179.4 


1, 





a 

iJ 
R 

a 

e 
Ris 
Qa 


kg. per 
| ¢m.2, 
10.11 | 
10.47 | 
10.76 
10.40 
| 20.14 


1190.1 
994.8 
746.3 
498.7 


ees 
Ses 
es900m © 
1 
& Sens 
ao orocr ro 


excitation ..| 10.34 | 180.3 | 
No load without) 
excitation 10.49 | 181.0 | 


—_— |= 
2 8 = 
ao so 
2 

~ 

uo 


| 








. | 





“: kg. 


8.86 

9 20 

10.17 

11.66 

15.47 
per hour 

1859 


1194 


calories | kg. 


| 

. 911 

| 10.07 
11.53 
15.31 

per hour | 
1810 | 


1181 


| 


15.50 | 
per hour 
1861 


10,248 
| per hour | 
| 1,231,423 | 


| 668. | 790,481 | 1% 
! 1 








Special tests* have been made from time to time on 
turbine engines to verify the statement that no increase 
in steam consumption occurs with the age of the plant 
under fair wear and tear. 

A long and exhaustive series of tests was made in 
January, 1900, by Mr. W. H. Lindley and Professors 
Schroeter and Weber, on behalf of the city of Elberfeld, 
in Germany, on one of two 1000-kilowatt turbo alternators 
built at Heaton Works for that city. The turbo alter- 
nabors were constructed to give 1250 kilowatts at 4000 volts 
oa y, the alternators being four-pole running at 
1500 revolutions per minute, and tly coupled to the 
turbines. The expansion of the steam was carried out in 
two cylinders—a high pressure and a low pressure, the 
steam being expanded down to a little below the atmo- 
spere in the first, and from that to the vacuum of the con- 

enser in the second. The following description of the 
test is extracted from Messrs. Lindley, Schroeter, and 
Weber’s report to the city of Elberfeld : 

“‘The tests were made upon the first of the two 1000- 
kilowatt steam turbines to be delivered by the firm. 

‘‘The turbo-alternator was erected in the large testing 
house of the firm, upon a wooden framework made to re- 
place the foundation in the permanent installation, which 
will be four metres high, in such a manner that the tur- 
bine, piping, condenser, air pump, &c., in fact occupied 
exactly the same relative position as they will in their 
final arrangement. The steam was taken from the follow- 
ing boilers, and at the normal pressure of about ten atmo- 
spheres absolute : 

One Babcock and Wilcox boiler of about 227 m? heat- 
ing surface, — 
Two marine boilers, each of about 550 m? heating 
surface. 
One locomotive boiler of 67 m? heating surface. 
A Babcock and Wilcox su ter, with independent 
firing, was introduced into the main steam pipe. 

“Tt should here be mentioned that the boilers in the 
works had to be used, as it was manifestly impossible to 
procure an entirely new boiler plant for the Sa of 
testing a machine of such great power. The boilers 
having been in use at the works for a long time, were 
not quite tight, and their condition did not permit of an 
exact measurement of the feed-water consumption when 


the turbine was a at full load. 

** As the results of the preliminary tests had shown that 
it was permissible to determine the steam consumption by 
a direct measurement of the steam condensed in the surface 
condenser, #.¢., of i of the air pump, it was 
decided to adopt this method. Thus it was possible simply 
to take the steam for the tests from the various boilers 
and mains already existing in the works. 

“For testing at half load, however, the Babcock and 
Wilcox boiler was available, and being in thoroughly good 
order, itted of an absolutely trustworthy measure- 
ment of the feed-water consumption at that load. 

‘*In order to fix the relation between the steam condenser 
or discharge of the air pump and the feed-water consump. 


= Such as that made at the Cambridge Electrical Supply 
Station on a 500-kilowatt turb>-alternator by Professor 





load was made with the boiler alone, 
during which, both feed-water and the air-pump dis- 
charge were carefully measured during a fixed period. 
For this purpose the steam main was cut off by blank 
flanges from all other connections, except that which led 
directly from the boiler through the superheater to the 
steam turbine. j 

** Tt should be at once observed that, in accordance with 
results previously obtained by the preliminary tests, this 
trial revealed a very slight difference between feed water 
and steam condensed. This difference was due to trifling 
leakages in the steam main. The determination of steam 
consumption from the measurement of air-pump discharge 
was oe in the present case proved to be trust- 
worthy. 

** The cooling-water for the condenser was taken from a 

large cooling-water pond. The delivery was effected by 
means of a helical pump driven by an electric motor. 
The pump forced the water through the tubes of the sur- 
face condenser in precisely the same way as be the 
case in the station at Elberfeld, where the centrifugal 
pumps driven by electric power are to be used. 
‘‘The firm had arranged a water resistance for loading 
the machine, consisting of four electrodes, which were 
immersed in four iron vessels fitted with water coolers, 
representing respectively the, four graduations of the 
normal of the alternator, viz., quarter, half, three- 
quarters, and full load. : 3 

“The instruments for electrical observations consisted of 
a standard wattmeter with the necessary resistance, and a 
static voltmeter, as well as an ammeter from the labora- 
tory of the Federal Electro-Technical Institute at Zurich. 

**In order to determine the steam consumption from the 
air-pump discharge, the latter was conveyed through a 
special pipe into two wrought-iron vessels. A -way 
cock was arranged in this pipe in such a way that, at a 
given signal, the connection with the one vessel could be 
Instantly cut off, and diverted to the other. : 

‘The moment of the completion of each filling, and 
therefore of each change of vessels, was exactly taken by 
chronometer ; moreover, as each vessel was emptied, the 
temperature of the condensed steam as it flowed from the 
vessel, and also the temperature of the cooling water were 
noted. When testing at the lighter loads—as the filling 
lasted longer—observations of the cooling water were 
made at intermediate in “4 

A direct comparison of these results is not possible, 
because the measurements have not been made at one and 
the same steam pressure, and, above all, not with exactly 
the same amount of superheating. 

Therefore, on the basis of the results of the measure- 
ments, the steam consumption has been calculated at the 
av su ting recorded in the observations, viz., 
14.3 deg. t., corresponding to a steam ey ay of 
197.3 deg. Cent. These corrected results will be found in 
column 11 of Table XT. : i 

Further, to enable a comparison to be made with the 
steam consumption of reciprocating engines, working 
with saturated steam, the equivalent steam consumption, 
calculated as saturated steam at 11 atmospheres, are 
given in column 12 of the same Ta 


tion, a trial of 





Ewing. 


These show a gain of about 12 per cent. with 55 deg. 





volts amp. 
129.8 |100.4 


95 [121 
95.9 |118.5 
93 |118.13 
96.6 (115.5 
95.8 |111.7 
94.8 110.4 


25.2 
83.76 
mas 4060 Ib. per hr. = 1843.9 kg. 

as Re Me ee Re | 
lie. 2607 Ib. per hr. = 1182.5 kg. | 


TABLE X.—Results of the Tests Showing how the Steam 
———— Depends on the Output of the Turbo- 























| 
| Exact | Steam 
| Steam Consump-) 

'—" tion per Kilo |Consump- 


watt-Hour. ag 
‘one Hour. 


Amount of Load. 
| Output. 


| kw. 
«+| 1172.7 
++) 1190.1 
994.8 

«+ 745.3 
-.| 498.7 
246.5 





Preliminary trial 
Overload! 
Normal load .. > 
Three-quarter load .. 
Halt load Se oe 
Quarter load .. ne | 
No load with alternator ex- 


cited me oe fe 
No load without excitation 








0 
o | 
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For the following outputs in round numbers the steam 
consumption per hour is as shown : 





| | 
|Steam Consumption | Steam Consumption 
Output. per Hour. | per Kilowatt-Hour. 





kg. 
8.63 
9.19 
9.99 
11.41 
15.28 


kw. kg. 
1250 
1000 

750 

500 


250 | 





On the second plant, tests were made to determine the 
advantages of superheating, and also the effect of varying 
the vacuum. 





| | 
Pressure | | Vacuum, 
Stop Valve. | Superheat. ‘Bar, = 30 in. 


Steam per 
Kilowatt- 
Hour. 


Ib. 
23.08 


25.25 
20.47 


Kilowatts. 





Ib. per eq. in.| deg. Cent. | inches of 
| mercury 
wis | Oo | 1010 
1041 
| 1022 

| 


26.97 
153 0 24.45 
125 0 





7.10 








Cent. superheat, and that every inch of vacuum improves 
the consumption about 4 per cent. 

In ay page 5 Ayo also many tests have been 
made; but, as will expected, the steam turbine com- 
pares rather more favourably with the reciprocating 
engine in condensing types. In a 100-kilowatt size, a 
consumption of 39 lb. per kilowatt-hour has been attained, 
and in a 250-kilowatt — oe 38 Ib. per kilowatt- 
hour, both with about 130 lb. steam pressure and no 
superheat, 

In larger sizes, of 1500 kilowatts, with 200 Ib. steam 

ressure and 150 deg. Fahr. superheat, a consumption of 
B34 Ib. per kilowatt-hour non-condensing been 
guaranteed, and is expected to be easily attained, if not 
surpassed. 





A Moontarn-CiimBine LocomorivE.—The Oregon Short 
Line has ordered.a 65-ton Shey locomotive from the Lima 
(Ohio) Locomotive and Machine Company. This engine 
is to be used on # mountain branch which Toe 5} per cent. 
amp ot It will weigh (empty) about 113,000 Ib., will 

ave three cylinders 13 in. by 13 in., 12 drivers 32 in. in 
diameter, # 48-in. boiler, Shelby steel tubes, tank capacity 
for 3,000 gallons of water and tender capacity for 5 tons 
of coal. The engine will be equipped with Buckeye 
couplers, Sullivan metallic packing on piston rods and 
valve stems, Leach sanders, Nathan injectors, and Star 
steam gauge. 


AMERICAN Exports.—The value of the exports from the 
United States in the fiscal year ending June 30, 1900, 
was 1,487,755,557 dols., as compared with 1,394, 483,022 
dols. in 1899-1900, showing an increase of 93,272,475 dole. 
The exports to Europe were 1,136,092,260 dols., showin 
an increase of 95,924,497 dols.; to British and Cen 
America, 196,570,118 dols., wi an increase of 
9,375,493 dols. ; to South America, 44,770,888 dols., show- 
ing an increase of 5,825,125 dols. ; to Asia, 49,402,814 dols., 
ae a decrease of 15,510,993 dols.; to Oceania, 
35,377,176 dols., showing a decrease of 8,014,099 dols. ; 
and to Africa, 25,542,301 dols., showing an increase of 
6,072,452 dols. 
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THE RATING AND TESTING OF 
ELECTRICAL MACHINERY.* 
By Mr. Gispest Kapp, of Berlin. 

ELECTRICAL engineering enters intoso many industries, 
and has modified the conditions of madera life to so large 
an extent, that the sale of electrical apparatus has become 
an important factor in the commerse of every civilised 
country. To place this commerce on a safe basis it is, 
however, necessary to atrive at a clear understanding as 
regards the properties of the different articles bought and 
sold This necessity bacomes the greater the more the 
international character of the trade in electrical apparatus 
js developed, and for this reason the subject of this paper 
may b3 considered as specially suited for the consideration 
of an international engineering congress. 

At first sight it may perhaps b3 thought that the de- 
termination of the power, efficisncy, and other qualities 
of electric machines isa simple matter. Electric measurea- 
ments can ba made with so great a degree of accu- 
racy that two experts, if they test the same apparatus 
under the same working conditions independently of each 
other, must arrive at the same results. Hence, if one 
expert acts for the seller and the other for the buyer of 
ths apparatus, no difference could seemingly arise. Yet 
we see it daily that such differences do arise, and the 
reason for this state of things is that the tests are not 
made under the same working conditions, and that no 
general understanding exists as to what shall be tested 
and how. As an illustration, the case of a tramway motor 
may be taken. The manufacturer designates it as capable 
of developing a certain horse power. According to his 
method of rating this does not mean that the motor is 
capable of giving off hour after hour and all day long this 
horse-power. It only means that the motor can, in the 
usual way Of working tramways, give off that power 
whenever it is required. Now, as a rule, the periods 
during which this full power is required form only a 
small fraction of the time during which the motor is in 
service. In such cases it would obviously be bai economy 
to put in a motor capable of giving off the fu'l power 
permanently. Yet in other cases this may be necessary. 
‘Thus, if the line contain a moderate grade many miles 
long, it will require larger motors than a line having 
very stiff but short grades; yet in the former case the 
maximum horse power required is less than in the 
latter. We thus see that the mere statement of horse- 
power is not sufficient to decide the question, whether 
the motor will ba suitable for service on a line .on which 
this horse-power is demanded of it. We have here an 
element of uncertainty in the rating which may cause 

+ trouble to buyer and seller. Another source of 
ifficulties and differences is the question of efficiency, 
especially in direct-coupled generators. The engine 
builder guarantees a certain efficiency for the steam engine, 
and the dynamo builder does the same for his dynamo. 
When the two are coupled, it is easy enough to determine 
the combined efficiency, but it is by no means easy to find 
out whether each guarantee has been separately fulfilled. 
Should the combined efficiency fall short of the product 
of the two guaranteed efficiencies, then the separate deter- 
mination mu3p ba made, and each expert will use a 
different method giving different rasults. Now to pro- 
tect buyer and seller alike, it is necessary that the 
method of testing should ba — upon beforehand. If 
the dynamo builder knows how his machine will be 
tested, he can in framing his guarantee allow for inaccu- 
racies of the method ; the buyer gets his tenders all worked 
out on the same basis, and can compare them, and the 
expert who may be called in to test the machinery has no 
need to invent new methods, but will be simply requested 


to carry out tha tests as d beforehand. Such rules for 
pret. efficiency should be simple and capable of being 
carried out without entailing great expense or disturbance 


to the regular working of the plant, and they should give 
the efficiency with a fair degree of accuracy. Absolute 
accuracy can, of course, not be expected, and is not re- 

uired ; the important point is that by such rules there 
should be established beforehand a clear understanding 
between buyer and seller, and that there should be no 
possibility of either being unfairly treated. It would be 
asy to multiply examples to show that a general and, if 
possible, international understanding as to the proper way 
of rating and testing electrical machinery is very desir- 
able. As, however, on this point there will probably be 
no difference of opinion, the author does not propose to 
take up the time of tho Covgrees by giving farther ex- 
amples, but he prefers to put before the Congress an 
account of what has recently be2n done in Germany in 
the direstion of establisbing standards for the rating and 
testing of electrical machinery. 

The Association of German Electrical Engineers, of 
which the author has the honour of being secretary, 
appointed last year a committee for investigating the 
question of rating and testing electrical machinery. - The 
report of this committee was presented to the annual 
meeting of the Association this year and accepted by it 
provisionally. As is usual with rules and regulations 
issued by the Association, their definite adoption is only 
decided upon after they have been provisionally in use 
for a year or two, the object being to provide an oppor- 
tunity for testing the rules in practical work and for 
amending or naeen he, if the necessity arises, before 
final adoption, which takes place at some future annual 
meeting of the Association. Thus the “Standards for 
Rating and Testing Electrical Machinery” are still sub- 
ject to revision. The committee has been reappointed, with 
instructions to collect information as to how the standards 
work in practice, and to bring up a second report next 
year. In the Appendix is given a translation of these 
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standards. They do not relate to all electrical apparatus, 
but only to that kind which is generally understood by 
the term machines and transformers. Thus, generators, 
motors, rotary converters, motor generators, and static 
transformers are provided for by these standards, but not 
switches, switch pa measuring instraments, fuse3, auto- 
matic circuit-breakers, and other apparatus. It is nov 
intended that these standards should interfere with any 
special conditions, which buyer and seller may agree 
upon ; but if there are no special conditions previously 
arranged betwean the parties, then they shall both be 
bound by the standards of the Association. 

As regards the rating of apparatus a distinction is 
made, according to the time during whic) it is used. 
Three classes are provided, namely, for 

(a) Intermittens us3, 

(6) Short time use. 

(c) Continuous use. 

The same piece of apparatus may he used under all three 
conditions, but then its rating would be different. Thus 
a@ motor, which under (c) would be rated 
power, may be rated under (b) as a 20 horse-power, 
and under (a) as a 25 horse-power. The power is to 
be stated on the name-plate and the test is to be 
made according to the power stated. Thus, if the 
motor is rated at 25 horse-power for intermittent use, it 
shall be tested at 25 horse-power for one hour. If the 
name-plate bears the inscription 20 horse-power for two 
hours (condition b), then the motor shall be tested for two 
hours under a load of 20 horse-power. If the name-plate 
bears the inscription 12 horse-power continuous, then the 
motor shall be tested with that load during ten hours, or 
a shorter time if that suffices to bring it to the final 
temperature. In three cases the temperature rise 
must remain within the limits prescribed. These are for 
cotton-covered wire 50 deg. Cent., for paper-covered 
wire 60 deg. Cent., and for wire insulated with mica, 
asbestos, &c., 80 deg. Cent. For tramway motors some- 
what higher limits are allowed, namely, 70 deg., 80 deg., 
and 100 deg. Cent, respectively. 

The conditions as to overload are not very rigorous. 
As far as generators are concerned, the capacity to give an 
increased output is generally limited oy a prime mover ; 
and todemand an excess of output beyond that which 
the prime mover can deal with would uselessly increase 
the cost of the electrical part of the plant. In motors, 
transformers, and converters, somewhat larger overloads 
are possible, but then only momentarily, and for this 
reason the standards only require the overload test to be 
made durivg three minutes. The measurement of insa- 
lation resistance is not prescribed, but a breakdowa test 
at high voltage. Also, this test has been advisedly kept 
within reasonable limits, since a breakdown test at ex- 
tremely high voltage may, even if the machine stands it, 
injure it just as the cold-water test of a boiler, if made 
ore excessive pressure, may permanently weaken the 
plates. 

The most difficult task of the committee was the fram- 
iog of rules for testing efficiency. In all eight methods 
are givev, and the maker of the apparatus has the right 
to specify which method shall be used in testing the effi- 
ciency. In framing the methods the committee was 
gaided by considerations of expediency. It would, 
perhaps, bave been possible to devise methods which from 
a theoretical point of view Acme a greater degree of 
accuracy, but there was the danger that such very perfect 
methods would entail so large an expenditure of time and 
money, aud would cause so much datucboane to the re- 
ular working of the plant, that they would not be used. 
Ufficiency teats are ordinarily carried out only after the 
plant has been at work some time. Any test which 
causes considerable disturbance to the regular u:e of the 
plant is therefore inadmissible ; and although it would in 
the interest of science be a desirable to make efficiency 
tests with the highest possible degree of accuracy, prac- 
tical considerations must lead us to be satisfied-with ap- 
roximate methods which can be easily carried out. 
The danger that either the maker of the apparatus, or 
the buyer of it, may suffer through the inaccuraty of 
the efficiency teat is provided against by the stipulation 
that the method under which the efficiency shall be tested 
must be stated in the tender. Both parties know there- 
fore beforehand what sources of error may arise, and 
the maker of the apparatus can frame his guarantes 
azcordingly. 





APPENDIX. 

Standards for Rating and Testing Electrical Machinery, 
Provisi y by the German Association of 
Electrical Engineers at the meeting in Dresden on June 
28, 1901. 

DEFrInITIONS. 

Dynamo or generator is a rotatory machine for the con- 
version of mechanical into electrical power. _ ; 

Motor is a rotatory machine for converting electrical 
into mechanical power. : Stee 

Motor-generator is a duplex machine consisting of 
motor and generator directly coupled. : 

Converter is a machine in which the conversion of.cur- 
rent takes place in one armature. : 

The word “machine” used hereunder shall méan either 
of the above articles according to the context. 

Armature in a machine is the part in which by the 
action of a magnetic flux electromotive forces are de- 
veloped. f 

Transformer is an alternating-current apparatus, without 
moving parts, for the conversion of electric into electric 

ower. 

. Pressure in three-phase current is the pressure between 

any two of the three main conductora. _ 

Ratio in transformers is the voltage ratio at no load. 


at 12 horse- (A 


341 
Rules given for single-phase current apply also, as far 
as is compatible with the-context, to pityehess current. 


GENERAL. 


1. The following rules shall only apply as far as they 
ara not changed or super:eded by conditions of delivery 
specially agreed — The sections 4, 5, 6 concerning the 
name-plates are, however, always to be observed. Ma- 
chines or transformers without name-plates, or with name- 

tes not in accordance with those required, will be 
leemed not to comply with these standards. 


Power. 


2.—The power of all machines and transformers is 
to be defined according to the output. It must be 
stated for continuous current in kilowatts (Kw.), and for 
alternating current in kilowatts, with the addition of the 
power factor. Motors are to be rated according to the 
output of mechanical power expressed in horse-power 


Bye 
In addition to the output there must be stated on the 
name-plate, or a special plate, the normal valaes of speed 
frequency, pressare, and current. 

. As regards the output, the following working con- 
ditions are to be distinguished : E 

(a) Intermittent use, in which periods of work and resb 
each lasting only a few minutes alternate (mo:ors for 
cranes, hoist?, tramcars, rene 

(b) Short-time use, in which the period of work is shorter 
than necessary to reach the final temperature, and the 
period of rest is long enough to permit the temperature 
to drop approximately to that of the air. 

(c) Continuous use, in which the — of work is long 
enough for the final temperature to be reached. 

4. The power of machines and transformers for inter- 
mittent use is to bs rated as that power which can be given 
otf during one hour without the temperature rising above 
the limits stated below. This power is to ba stated on a 
plate with the designation ‘‘ intermittent.” 

5. The power of machines and transformers for short- 
time use is to be rated as that power which can be givea 
off during the working time agreed upon without the 
temperature rising above the limits stated below. This 
power is to be stated on a plate with the designation “for 
— hours.” 

6. The power of machines and transformers for con- 
tinuous use is to be rated as that power which can be 
given off during any length of tims without the tem- 
perature rising above the limits stated below. This 
power is to be stated on a plate with the designation 
**eontinuous.” - 

7. Itis permitted to state the power for different work- 
ing conditions on the same plate. 

8. For generators and converters for variable pres- 
sure, the plate need only contain the normal values 
of pressure, current, and speed; the limiting values be- 
longing together must, however, be stated in the condi- 
tions of delivery. 

9. Machines with commutator must, if the brushes 
are shifted into the best positions, ran at any load 
within the prescribed limits so far sparklessly that no 
treatment of the commutator with glass paper, &c., is 
necessary until after at least twenty-four hours’ working. 


Risz or TEMPERATURE. 


10. The temperature rise shall be measured at normal 
load as defined by the above working conditions, namely : 

1. For intermittent use after working one hoor. 

2. For short-time use after working uninterruptedly 
during the time stated on the plate. 

3. For continuous use. 

(a) For machines after working ten hours. 

(b) For transformers after working long enough to 
reach the final temperature. ; 

11. If with small machines there is no doubt that the 
final temperatore is reached under 10 hours, then the tem- 
perature rise may be meas' after a correspondingly 
shorter working time. sa ‘ 

12. For testing the temperature rise the various — 
or coverings provided for normal working must not 
taken away, opened, or considerably altered. If for 
normal work special provision is made for cooling, this 
may be provided for also during the test; but it is not. 
permitted when testing tramway motors to artificially 
prodace a current of air as an equivalent for the motion: 
of the car. 5 
13. As external temperature is to be taken, that of the 
incoming current of air, or if no current is observable, the 
mean temperature of the surrounding air, about 1 metre 
distant on all sides and at the level of the centre of the 
machine. The temperature of the air is to be measured 
in regular intervals during the last quarter of the time of 
test and the average of all these readiogs is to be taken. 
14. If a thermometer is ,,care must be taken 
to provide for an efficient transmission of heat between 
the part to be tested and the bulk of the thermometer 
by using a beddiog of tinfoil. To prevent radiation 
the bulb and the part to be measured are to be 
protected by a covering of a bad conductor, such as dry 
wadding or waste. ‘The reading must be taken after the 
mercury has ceased to rise. Q 
15. With the exception of conti rent field 
coils, all parts of generators and motors are to be 
tested for temperature rise by means of a thermometer. 
As far as possible the points of maximum temperature 
are to be ascertained, and ae See for those points 
are to be considered in determining the temperature rise. 
16. The temperature of continuous current field coils 
is to be determined from the increase of resistance. 
Unless the temperature-coefficient is teed deter- 
2 is to be taken as 0.004 per deg. t. ' 

17 








Frequency is the number of complete periods per 





eecond, 





or transformers the highest hs ge age indi- 
cated by the thermometer at any point of the windings 
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is t> bataken If oil be used, the temperature is measured 
in the upper strata of the oil. 

. For ordinary cases, and if the air temperature 
does not exceed 35 deg. Cent. (95 deg. Fabr.), the 
temperature rise of insulated conductors, commutators, 
and slip rings shall not exceed the following values : 


With cotton insulation ... 50 deg. ©. ( 90 deg. F.) 
With paper insulation See 9 ee a 
With insulation consisting of 
mica, asbestos, or prepara- 
tions containing these ma- 


eS "paneer so MME 


For windivogs which are not in motion these values 
may be exceeded by 10 deg. Cent. (18 deg. Fahr.). 
19. In tramway motors, when tested in the testing-room 
in the workshop after one hour’s continuous work, the rise 
of temperature should not exceed the following values : 


With cotton insulation 70 deg. C. (126 deg. r} 
With paper insulation 80 deg. C. (144 deg. F. 
With insulation consisting of 

mica, asbestos, or prepara- 
tions containing these 
materials ... soe ..» 100 deg. C. (180 deg. F.) 
a For combined insulation, the lower limit must be 
taken. 
21. In windings which are permanently short-circuited 
the above limits may be exceeded. 


OVERLOAD. 

22. In practical working overload should only occur 
for a short time or under such temperature conditions 
that the permissible temperature rise is not exceeded. 
With this limitation, machines and transfcrmers must be 
capable of overload within the following limits : 

25 per cent. for half-an-hour, on 


Generators ( condition thas in the case of alter- 


—, ae nators the power factor i3 not 
‘ras lower than marked on the plate. 
Motors 40 per cent. during three minutes, 
Converters on condition that for motors the 
Transformers normal pressure at the ter- 
% ie mivals is kept up. 


The commutator of continuous-eurrent machines and 
converters must not be injured by the test for overload to 
such an extent that it fails to comply with section 9. 

23. If tested at constant speed, the pressure of generators 
must be capable of being kept constant up to 15 per cent. 
overload, provided that when testing alternators the 
power factor is not kept lower than stated on the plate. 

24. The test is iatended to prove the mechanical and 
electrical capacity to take an overload without regard to 
heating. For this reason the test is to b3 begun under 
such temperature conditions that the permissible tem- 
perature rise is thereby not exceeded. 

25. These regulations also apply to generators for 
variable pressure in which the variation of pressure 
is attained by approximately proportional changes in the 
speed. In generators with approximately constant speed 
(which work’ at normal pressure with- a weakened field) 
the overload test is not to be made. The same applies to 
motors if they work with a weakened field. 

INSULATION, 

26. A measurement of insulation resistance is not pre- 
scribed, but a test of dielectric strength which has to be 
made at the makers, and with larger apparatus also on 
the site before oo the plant.. Machines and trans- 
forme:s must be capable of withstanding the test for 
half an hour with a pressure exceeding the normal pres- 
sure by the amount stated below. The test is to bb made 
when the a jag is warm, and shall be repeated only ia 
exceptional cases, the object of this restriction being to 
avoid damage. 

Machines and transformers up to 5000 volts shall be 
tested for dielectric strength with double their working 
pressure, but not with a sma!ler pressure than 100 volte. 
If the working pressure lies between 5000 and 10,000 volte, 
the test pressure must exceed it by 5000 volts. If the 
working pressure is above 10,000 volts, the test pressure 
should exceed it by 50 per cent. 

27. The test pressure is to be applied between winding 
and frame, and for bodily contiguous but electrically 
separated windings between those windings. In the 
latter case the test pressure is to be determined with 
reference to the winding of higher pressure. 

28. Two electrically-connected windings of different 
pressure are to be tested to frame with the test pressure 
ye to the winding of higher pressure 

29. If machines or transformers are connected in series, 
then in addition to the above tests the connected wind- 
ings are to be tested to frame with a test pressure 
determined with reference to the pressure in the whole 
system. 

30. The above regulations apply to cases where 
the testing current is of the same kind as the workin, 
current. If continuous-current apparatus is to be tested 
with an alternating e'ectromotive force, then the effeo- 
tive test pressure nved only be 70 per cent. of the value 
as above defined. If, cn the other hand, alternating- 
current apparatus is to be tested with a continuous electro- 
motive power, then the test pressure must be by 40 per 
cent. greater than above defined. 

31. If a winding is normally connested to frame, the 
connection must be severed during the test. In this case 
the test pressure is determinei with reference to the 
highest pressure which obtains normally between any 
point of the winding and the frame. 

. Magnet coils excited from an independent source 
of electromotive force shall be tested with three times the 
normal workiog pressure, but not less than 100 volts. 

38. The windisg on the secondary armature of an induc- 





tion motor is to be tested with twice the working pressure 
occurring at starting, but not less than 100 volts. Geruirrel- 
cage armatures need not be tested. 

: : EFFIcrENncy. 

34. The efficiency is the ratio of péwer given out to 
power put in. It may be determined .by direct mea- 
surement of output and input or indirectly by mea- 
surement of losses. The indirect methods are more easily 
carried out, less influenced by errors of observation, and 
for these reasons to be preferred asarule. In stating the 
efficiency the method according to which it shall ba or 
has been tested must be also stated, for which purpose 
a reference to the corresponding paragraph of these 
standards is sufficient. The efficiency must be stated 
for the temperature condition corresponding to normal 
working. 

The efficiency is to be stated with regard to the work- 
ing condition (compare sections 4, 5, and 6). If the 
efficiency is stated without reference to load, then it shall 
be deemed to refer to normal load. 

The power required for excitation cr loss in the field 
rheostat is to be calculated as a loss when determining the 
efficiency. 

35. For generators, synchronous motors and trans- 
formers, the efficiency is to be stated on the supposition 
of equality of phase between current and pressure. 

. When machines have separate exciters, the efficiency 
of both machines must be given separately. 


MeTHODS FOR THE DETERMINATION OF EFFICIENCY. 

37. Direct Electrical Method.—This method can be em- 
a ee with motor generators, converters, and trans- 

ormers by measuring electrically the power put in and 
given out. In order to employ similar measuring instru- 
ments, it is desirable in this method to test similar 
machines or transformers in pairs. 

38. Indirect Electrical Method.—If two similar machines 
are obtainable, they are mechanically and electrically 
coupled so that one runs as generator and the other as 
motor. The system is driven by means of current from 
an external source in such a way that only the power re- 
quired to cover the losses is supplied and measured. The 
arrangement is to be regulated so that the mean between 
the power given to the motor and given out by the gene- 
rator is as nearly as possible the normal output of the 
single machine, this average value being determined by 
measurement. The power supplied to cover the losses can 
also be applied mechanica'ly and measured electrically. 

If belt gearing cannot be avoided in this measurement, 
the losses occasioned by it are to be taken account of. 

The method above described can also be employed with 
transformers if the latter are identical so far as output, 
pressure, and frequency are concerned. The loss occur- 
ting in any auxiliary apparatus is to be taken account of. 

39. The Direct-Brake Method.—This method is gener- 
ally em — for small motors, but can also be employed 
for a small generator which is being driven as a motor, 
in which case the conditions must be so chosen that the 
ro mgpesy and mechanical stresses, speed, and output 
differ as little as possible from what they would be if the 
machine were used as a generator. 

40. Indirect-Brake Method.—If a generator or motor 
of corresponding output is obtainable, whose efficiency 
at various loads is accurately known, this can em- 

loyed as a brake or as a driving motor. If a belt drive 
is employed, the loss in it must be taken account of. 

41. No-Load Method.—The ine is run light as a 
motor, and the loss at normal speed and field strength is 
determined. This represents the losses due to air, bear- 
ing and brush frictiov, hysteresis and eddy currents whose 
variation with the load is not taken account of. By 
electrical measurements and calculations the C?R loss in 
the field, armature, brushe2, and contact resistances at 
the corresponding load is determined when the machine 
is warm. In the case of asynchronous motors the losses in 
the secondary armature may be determined by measure- 
ments of slip instead of by measurements of resistance. 
The losses in regulating resistances in series with the 
field windings are to be taken account of. This method 
may also be applied for transformers. 

The sum of the losses determined as above is called the 
‘measured loss.” The efficiency is to be considered as 
oe ratio of output to the sum of output and measured 

oss. 

42. Auxiliary Motor Method.—If there are difficulties 
in the way of direct determination’of the friction losses 
as well as of the hysteresis and eddy currents, or if a suit- 
able source of current cannot be obtained for driving the 
machine, the frictional, hysteresis and eddy current losses 
may be determined by means of an auxiliary motor. The 
machine to be tested is Phang its normal excitation, and 
the power —— to drive the auxiliary motor is deter- 
mined. The losses in the auxiliary motor (and if a belt 
drive be employed, the losses in this) are then deducted, 
having been gee by ees eons a — ne gore 4 
as in section 41. steam engine can be employed in place 
of the auxiliary motor if it can be disconnected from the 
dynamo. In this case the steam engine is indicated when 
driving the generator at light load at normals 
excitation, then the steam engine is indicated again 
after the dynamo has been uncoupled. The difference 
between the two indicated horse-powers may be taken as 
the light-load losses of the generator. This method must 
be hemi p> great care on account of the inaccuracy of 

seht. : 
43. Indicator Method. —If the generator is driven 
directly by a steam engine and cannot be uncoupled, the 
—7 may be determined without regard to fric- 
tion. he hysteresis and eddy current losses occur- 
ring at no load at the normal and pressure are de- 
termined by taking indicator diagrams with the machine 
excited and not excited. If the excitation is provided 
from the same steam engine, ths power required for it is 





to be subtracted. The difference is regarded as loss due 
to hysteresis and eddy currents, and no account is taken 
of its variation with load - By means of electrical mea- 
surements and calculations the ohmic loss in field, arma- 
tures, and brushes is then determined. Account is to te 
taken of the fact that the contact resistance of the brushes 
varies with the s and current density, and that the 
ohmic losses of the windings must be ca!culated for the 
working temperature. Losses occurring in normal working 
in field rheostats are to be included in the calculation. 
The sum of the losses as above determined is the 
‘measured loss.” The effciency is to be considered as 
the ratio of output to the sum of output and measured 
loss. This method must be used with great care on 
account of the inaccuracy of light-load diagrams. 

44. Separation Method.—For machines which have no 
bearings of their own the efficiency shall be determined 
without regard to friction in the following manner: The 
loss due to eddy currents and hysteresis is to be deter- 
mined in similar manner as prescribed for the ‘“‘ no-load 
method, ” by running the machine light as a motor. In 
order to separate the loss due to air, brush, and journal 
friction from the loss due to eddy currents and hysteresis, 
proceed as follows : The machine isto be run without load 
at different pressure but normal speed. It is advisable to 
reduce the pressure as far as possible after having taken 
readings‘at normal pressure, and if possible at 25 per cent. 
exces3 pressure. @ readings are to be plotted graphic- 
ally, and the curve prol backwards to the point of 
zero pressure. The corresponding value is the loss due to 
friction, and is to be deducted from the loss determined 
at normal F penta The rest is to ba.considered as loss 
due to eddy currents and hysteresis, and no account is 
taken of its variation with load. The other losses are to 
ba determined as insection 41. Thesum of the losses due 
to eddy currents, hysteresis, resistance of field, armature, 
and brush contacts is called the measured loss. The 
efficiency is to bs considered as the ratio of output to the 
sum of output and measured loss. The determination 
of the losses due to eddy currents and hysteresis can also 
be made by means of an auxiliary motor. 


CHANGE OF PRESSURE. 


45. The change of pressure in alternators is to be stated 
for normal armature current when the load is non-induc- 
tive, and for one-third of normal armature current when 
the load is inductive with a power factor not exceeding 0.3. 

46. The change of pressure at non-induetive load is that 
variation of pressure which is obs-rved on removing the 
full working load (power factor = 1) whilst not altering 
the speed and full-load excitation. 

47. The change of pressure at inductive load is the 
variation of pressure which is observed if the armature 
current is switched off whilst speed and excitation remain 
unaltered. Before switching off, the machine must be 
loaded to a third of normal armature current, the power 
factor not exceeding 0.3, and the excitation must be such 
as to produce at that load normal terminal pressure. 

48. Machines for inductionless load need not be tested 
as described in section 47, and machines for inductive 
load need not be tested as described in section 46. 

49. If continuous-current machines are to be tested for 
variations in pressure, the following is to be observed : 
Continuous-current machines with shunt, compound, or 
separate excitation, are tested at four different approxi- 
mately equi-distant loads from full load at normal pres- 
sure to no load, without the excitation being adjusted. 
The difference between the greatest and smallest observed 
pressure is to be taken as the pressure variation. As re- 
gards the position of brushes during this test, the same 
a as agreed on for ordinary working shall be ad- 

ered to. 

50. For transformers the ohmic loss of pressure and the 
short-circuit pressure with the normal seco current 
has to bs given—both for the secondary circuit. The ohmic 
loss is taken to be the pressure variation for inductionless 
load ; the short-circuit pressure as the pressure variation 
for inductive load. It is permissible to make the test 
with a current differing slightly from the normal, in 
which cases the variations in pressure must bo calculated 
proportionately for normal current. 





SUPERHEATED STEAM. 


Some Experiences and Results Derived from the Use of 
Highly Superheated Steam in Engines.* 
By Mr. R. Lenxg, of Erith. 


In no branch of heat engine building has such an 
amount of study been spent as in steam engines, from 
Watt’s time up to to-day. The economy of the steam 
engine is, in spite of all efforts, not the best. and the steam 
engine, in its — rfection attainable at present, 
cannot claim the first in comparison with other heat 
engines. And so the problem of generating and using 
superheated steam has become a question, from the solu- 
tion of which a considerable stride in improving economy 
has been expected and really made. ea 

Superheated steam is generated by the addition of heat 
to saturated steam. The behaviour of superheated steam 
hott and has the apse! pooniaity of beng’ ale to lose 

eat, an i iarity al 
a certain amount of heat without becoming saturated 
or wet steam. The thermal capacity of steam is only 
0.48, therefore very little heat is required to — 
steam ; but as the steam loses the heat ras oro 16 
acquires it, every passage conveying super: steam 
must be well covered with non-conducting material. 
Although there are some losses when using super 





steam on account of the heat radiati are very 
* Paper read before the International Seieene 


Congress, Glasgow, 1901. Section IIL: 
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Her, because the loss of heat from superheated 
prec lower calorific value than the latent heat of 
ated steam. i 
“aa heated steam has a greater volume per unit of 
weight than saturated steam at the same pressure, hence 
ono advantage, and the higher the temperature the 
greater this advantage. At various pressures and tem- 
peratures the increase of volume may be taken from the 

following Table I. : 














TasLe I. 
Pressure. 390deg. F. | 570deg. F. 756 deg. F. 
70 11 1.33 1.57 
= 1.06 1.29 1.52 
ee ee 1.46 





Table I. shows that the higher the pressure is, the 
smaller the increase of volume; and it is proved from 
practice that the advantage with lower pressure is indeed 
greater in proportion than with higher pressures. 

The question may arise whether the increase of volume 
does not require more additional heat than the benefit 
derived from itis worth. To show this clearly, Table IT. 
has been prepared, expressing how many British thermal 
units less are required to produce 1 cubic foot of super- 
heated steam than of saturated steam at the same pres- 
sure. For various pressures and temperatures the total 
heat per cubic foot 1s as follows : 














Taste ITI. 
Pressure. | Saturated. 390 deg. F. | 570 deg. F. 750 deg. F. 
ay | 988 219 | 192 =| = (175 
mu | | |e |e 
170 0=— | 492 432 | 398 


485 
| | 





.¢., to produce, for example, 1 cubic foot of steam at 
115 lb. pressure and a temperature of 570 deg. Fahr., 
ial = 15 per cent., 

less heat is required than to produce 1 cubic foot of satu- 
rated steam at the same pressure. With saturated steam 
engines, 20 per cent. to 25 per cent. of admitted steam 
scondensed during the admission p2riod, consequently 
the practical steam consumption is very much in exces3 
of the theoretical. Superheated steam does not condense 
during this period if sufficiently saperheated, hencs an- 
other advantage. a 

The economy effected by using superheated steam in 
-engines.is very remarkable, and, acknowledging this fact, 
@ great number of steam users all over the world super- 
heat the steam, although in many cases only a few degrees. 
yet a considerable saving in steam and coal is always the 
result. To obtain the fall benefit, the required tempera- 
ture of steam is 660 deg. to 700 deg. Fahr., and to stand 
this temperature the engines must be specially designed. 
It is not sufficient to use mineral oil with a very high 
flash point, and anyone who tries to supply an existin 
engine of any kind with steam at that temperature wil 
have a very unpleasant experience, even when using the 
above-mentioned oil. 

The introduction of superheated steam into engines 
largely influences the expansion of the heated parts. 
Engines always gave great trouble when the distribution 
of metal in the cylinders was not uniform, as parts with 
more metal expanded most, and forced the cylinder walls 
towards the inside, and made the cylinder out of shape. 
When using liners in the cylinders, they were squeezed in 
at the ends, decreasing the diameter, and jamming the 
piston body if sufficient clearance was not provided. 
With steam jackets heated with steam of 500 deg. Fabr., 
the lubrication ceased as the cylinder walls became too 
much heated, consequently it was found necessary to do 
away with jackets, or, if jackets were already provided, 
not to pass steam through them. -Pistons constructed on 
the Ramsbottom type always worked satisfactorily, 
except in the case of pistons fitted with steel springs, 
when they were in contact with bighly superheated steam. 
Any kind of gun-metal gets brittle after a very short time, 
therefore valves, seats, and all parts in direct contact with 
superheated steam, must be made of cast iron or other 
suitable mixture. Copper also lozes about 40 per cent. of 
its strength at that temperature, consequently copper 
bends in pipes are not practicable. The best material 
for piping has proved to be wrought iron and steel, each 
pipe being as long as possible, to have tbe least 
number of flanges. For long, straight pipe connections, 
provision must be made to meet the expansion, which is, 
at 700 deg. Fahr., 0.0037 of the length, so that, for 
Fre mea 100 ft. of pipe extends 0.37 of a foot, or nearly 

in. 


Glands and stuffing-boxes at first frightened users, so 
the engines were constructed eingle-acting to avoid the 
use of glande, but no serious difficulties have arisen on 
that account. I is advisable to place the stuffing-box as 
far as ible from the cylinder end to keep it well away 
from the hottest parte, and to allow of as much radiation 
a3 possible. Sufficient clearance in the neck bush should 
- pp —— ri expansion “i the piston-rod, andno 

etal with a melting temperat 
choad Geen. g temperature below that of the steam 

Valves and valve gears are influenced in the same way 
by superheated steam. Valves containing many ribs or 


different thicknesses of metal (in section), such as plain 
slide-valves or Corliss valves of the usual construction, 
are not suitable for high temperatures. A Corliss valve 


_ | must 





of medium size will stand 480 deg. to 500 deg. Fahr., but 
no more, and the latter temperature very seldom. The 
smaller the plain slide-valves are, the higher the tempera- 
ture they will stand ; large slide-valves will hardly stand 
even slightly superheated steam if no provision is made 
for forced lubrication of the valve face. 

_Piston valves have proved to be most suitable for the 
highest temperature, — their uniform distribution 
of metal; but even with this sort of valve certain expe- 
rience is necessary to get them in good working order. 
With ground valves, the ribs holding the boss for the 
valve spindle must not in withi @ working surface 
of the valve, but have to be placed beyond that, because 
they expand and make the valve a ger The valves 
ground in other liners to those in which they are 
to work in the engine; the former liners have to be smaller 
in diameter to secure more. clearance, to provide for the 
expansion of the valves; all ribs must be placed beyond 
the working surfaces of the valve. The cylinder ex- 
pands in length more or less than the steam chest, 
causing thereby deformation of the latter, which must be 
carefully considered in design. It is best to work the 
valves in liners fixed in the cylinder and with a small 
clearance, sufficient to allow for the deformation of the 
steam chest. With this construction it is of course 
necessary to make steam-tight joints between the several 
ports, and this is best done by stepping the liners and 
seats and using narrow asbestos rings for each step. The 
liner is then forced on to the small seats by set screws in 
the cover, these asbestos rings making a lasting joint. 
Long valves cast in one piece become scored, whether 
they are cooled from inside with exhaust steam or not; 
consequently all valves should be made as short as pos- 


sible. Rings and springs in valves cannot be recom- 
mendej, as-the steam comes behind the rings and in- 
creases the pressure, causing friction, and therefore 


increased oil consumption. As it is impossible to rely on 
tightaess of piston valves, they must be made as small in 
diameter as possible. It may be stated here that super- 
heated steam can travel at 30 to 40 per cent. higher speed 
through steam ports than atelord. steam, and this fact 
has to be considered during construction. 

Two piston valves working one in the other, as the 
Rider or Meyer valve, are impracticable for superheated 
steam. If engines of that type are intended to be worked 
with superheated steam, each valve must work in a 
separate chamber. 

ouble-beat valves can als» be recommended as being 
safe, but they require a special arrangement, which is not 
always obtainable with every gear. Very often it happens 
when warming up the engiues that the valve spindles get 
hotter than the gland boxes, and on starting the engine 
the friction between spindle and stuffing-box is greater 
than the power of the spring, and if the valves are not 
positively driven, they remain open during the full stroke. 

An engine constructed in accordance with the principles 
just explained is a3 safe with superheated steam as any 
other engine with saturated steam. From an experience 
over several years, it is not necessary to be bound to 
single-acting engines. 

Besides the economy, the use of highly superheated 
steam has come other advantages, which are also im- 
portant. It makes the steam consumption nearly inde- 
pendent of the siza of the engine, as a small engine has 
about the same steam consumption as a large one, as, for 
example, an 80 horse-power compound condensing engine 
uses 10.45 lb. of steam at 160 lb. pressure, and a 1000 
horse-power engine uses 9 lb. of steam per indicated 
horse-power per hour. The use of highly superheated 
steam does not require high boiler pressures; 160 1b. is 
the highest to be recommended, as no advantage can be 
derived by exceeding this. As the amount of heat trans- 
mitted from the steam t) cylinder walls, and vice versa, 
is much lower with superheated steam than with saturated 
steam, the whole range of temperature from boiler pressure 
to vacuum can take place in one or two cylinders, so that 
the use of a triple-expansion engine does not make the 
slightest improvement in exonomy. It is not intended to 
be understood that the author proposes to do away with 
all triple-expansion engines; for very large plants their 
use will be necessary for constructive reasons. 

With regard to economy obtained from engines workiog 
with superheated steam, the gain is derived from the 
larger volume of thesteam and thedoing away with initial 
condensation. 

Generally the steam consumption of modern engines 
working under good conditions may be taken as follows: 

Single-cylinder condensing engines with saturated steam 
and a pressure of 90 lb. to 100 Ib. per square inch use 
19 1b. to 25 1b. of steam per indicated horse-power per 
hour, corresponding to 373 to 490°British thermal units 
per minute. The a difference in temperature between 
parr mat ex pod steam oe A em ot ae by 
initial condensation, and consequently this type of engine 
especially favours the use of superheated steam. With 
superheated steam the consumption has been lowered to 
134 Ib. to 15 lb., corresponding to 290 to 335 British 
ager — a Oe ; 

on-condensing single-cylinder engines gave consump- 
tions of 15 Ib. to 18 1b. of steam per indicated horse-power 
per hour, which is about the same consumption as an 
average compound condensing engine with saturated 
steam. The non-condensing compound engine decreases 
the consumption to 141b. to 161b. per indicated horse- 


power per hour. The compound condensing engine is 
the most economi and the economy obtained. can 
hardly be reached by a quadruple-expansion engine 


working at a pressure of 300 lb. The steam consumption 
of such an engine, either compound or tandem, at 140 Ib. 
preesure only, never exceeds 10 1b. per indicated horse- 

wer per hour, us remains Ww, many tests 
aoe proved 8.5 lb. to 8.81b, consumption per indicated 
horse-power. To utilise better these temperatures, and 








to work with various loads with safety and nearly uniform 
economy, Mr. Schmidt has introduced the receiver heater 
with automatic valve. The idea is to keepa steady mean 
temperature of cylinder walls not higher than will make 
the lubrication unreliable for different rates of expansion. 

A few words may be said with regard to the cost of a 
superheated plant. Superheated steam engines use on an 
average 30 to 40 per cent. lesssteam than saturated steam 
engines of the same type. Consequently boilers can be 
made 30 per cent. smaller, and the difference in price will 
nearly cover the cost ‘of the superheater. For the same 
steam consumption the superheated steam engine is 
cheaper, as it may be worked with a lower boiler pressure, 
and it is simpler, ¢.e., instead of a compound engine with 
saturated steam, a single cylinder engine with superheated 
steam may be used, giving the same or better results than 
the former. 

With regard to oilconsumption, it was found not to be 
more than that of an ordinary saturated steam engine. 
For example :-A 120 indicated horse-power engine used 
in 24 hours 4 lb. of oil, and a 300 indicated horse-power 
Corliss compound engine 2.2 lb. in 10 hours for both 
cylinders. , 

In view of the great advantages of steam superheating 
and the great number of engines ing ab present satis- 
ptr it is astonishing that a few : i cer a —— 

rejudice amongst some engineers, who mal e gen 

andection of the use of superheated steam diffi- 
cult. It will be worth mentioning that the result of a 
great number of trials have always proved a great saving 
in steam and coal, and even with small plants and simple 
piston-valve engines, almost ‘the same good economy is 
obtainable as with engines with most exact valve 
gears. It is therefore recommended that superheated 
steam should be used in ‘connection with all engines; the 
only question to be settled is the degree of superheat 
which largely depends on local circumstances and the 
construction of the engine, and this matter ‘should be 
left to the judgment of an experienced engineer. 





THE DISPLACEMENT AND DIMENSIONS 
OF SHIPS. 

Approximate Rules for the Determination of the Displace 
ment and Dimensions of a Ship in Accordance with a 
Given Programme of Requirements.* 

By J. A. NorManp. 
Tax problem which forms the subject of this paper is 
the one most frequently pro to the naval architect ; 
but, although the technical literature increases constantly, 


he would vainly , in the vast amount of documents 
at his disposal, for any simple method of solving it. We 


have one, it is true, but it is not simple, and consequently 
it is very seldom used. It is founded on the equation of 
displacement, of the third degree at least. 

There exists another method, this one of extreme sim- 
plicity, alsbhough derived from the same equation of dis- 
placement. It offers the further advantage of showing 
explicitly the relative influence of each part of the pro- 
gramme on the result. 

I will try to explain it as clearly as possible, since, 
although used by some naval architects, it is probably un- 
known in this country. 

biped pos for a new vessel are to be laid down, 
the surest an —- process is to take as a type one 
or more vessels differing as little as possible from the one 
to be designed—preferably existing vessels, all the data, 
partial weights, and results of which are well known, so 
that the calculations may be based on facts, and not on 
fe eng ane to work out the changes required by the 

ight differences between the programmes of the old and 
the new ship. The possible errora are limited in that 
case to those that may be committed on slight differ- 
ences. 

If the vessel to be designed is a cargo or passenger boat 
or a yacht, size forms generally part of the 
Not so in a war vessel, where size and displacement must, 
in most cases, be reduced to a minimum. This paper 
deals more especially with war vessels, although the pro- 

eo — may be used with great advantage for all 

nds of 8 

We will first suppose that the speed of the vessel chosen 
as type is not altered, but that weights only are added’ or 
one Path: poe Bye. the displa = t ot be new 
ship, supposing her exactly similar to, and differing 
only by scale — the type vessel, the water-line remain- 
ing at the same relative height in order that the fineness 
of lines may not be altered ? : 

Ib is clear that the difference of dis ent must be 
much larger than the difference of weights, as calculated 
for the type. If, for instance, the difference of weights 
is positive, and pone to 300 tons, should the vessel 
remain unaltered, she would settle down; her resistance 
would be increased, her lines fuller, her seaworthinees 
reduced, and so would the speed and the steaming dis- 
tance. Accordingly, the dimensions must ; 
but as eg weak all. resis the _— 

wer, the wei machinery, coals ; 
this further increase of weights will require a further 
increase of dimensions and t. : 

Now, is there @ simple relation between the weights 
first added to the type vessel and the ultimate increase of 

i ment? There is. : ; 
ccording to an approximate law first given in 1885,+ 


* Paper read before the International Engineering 
Congians Glasgow, 1901. Section IV.: Naval Archi- 
tecture and Marine = mer tom 

+ ‘*Etude sur les Torpilleurs,” by J. A. Normand. 
An English translation of this pamphlet was published 
by the United States Office of Naval Intelligence ia 
‘* Papers on Squadrons of Evolutions,” June, : 
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the demonstration of which will be found in the Appen- 225¢1'x 3.51 = 790 tons Midship section x (speed)? - 
dix: ‘* The plus or minus difference of displacement must LHP. 


be equal to the plus or minus difference of weights, as 
calculated for the vessel chosen as type, multiplied by a 
coefficient K which can be exactly determined and is 
nearly constant for all classes of vessels (its mean value 
being about 3.6), in order that the general conditions of 
the programme may be fulfilled. 

Knowiag by this very simple rule the approximate dis- 
placement of the ship to be designed, it is easy to cal- 
culate the dimensions, horse-power, weights of hull, 
machinery, coals, &c., by reference to the same elements 
in the type vessel. 

At the same time, if the value of K has been calcu- 
lated for the different types of vessels, in any navy, the 
naval architect is able to know very quickly whether the 
new programme can be ied out without radical 
chai such as adopting stronger materials and reduc- 
ing the scantlings, increasing the immersion and reducing 
the relative height of freeboard, adopting lighter machi- 
nery and boilers, or reducing the fineness of the lines, 
which can be done within certain limits, by a slight in- 
crease of power, provided the relative propulsive surface be 
augmented.* The new method enables us to estimate 
the consequences of any of these modifications on the size 
of the vessel to be designed. 

The rule does not apply so well to first-class battleships 
and cruisers, that is to say, the coefficient must then, as 
experience has shown, be lowered down to 2.8 and 2.5, 
because the law of similitude, on which it is based, does 
not hold good in that case. The transverse dimensions 
of those very large vessels remain generally constant, 
since the draught of water and the statical stability cannot 
be increased, the difference in size depending almost en- 
tirely on the difference in length. 

Before ony ene it may bs well to show how easily 
this rule may be applied. 

Let me take as a type a cruiser resembling somewhat 
the Diadem, with Belleville boilers, and suppose the par- 
ticulars of this type to be: 


Length = a .. 435 ft. 0 in. 
Beam... ne iat ees fas an: o:,, 
Mean draught ... ye 
Midship section 1430 sq. ft. 
Displacement ... ye St ... 11,000 tons 
Maximum speed at the above dis- 
placement... Mer ake ow 20 knots 
Corresponding indicated horse. power 16,500 
Let the partial weights be : 


1. Weights Varying as the Displacement. 


Hull, complete with accessories, but 

without wood and coppersheathing 4200 tons 

2. Weights Varying as the Displacement. 

Wood and copper sheathing, machi- 

nery, boilers, &c., coals necessary 

for steaming a certain distance at 

a given speed and for all auxiliary 

services, crew and effects, pro- 

visions, fresh water, boats... 5500 tons 


3. Weights Independent of the Displacement. 


Guns, ammunition turrets, and ac- 
cessories, ‘ hoists, block-house, tor- 





pedoes, and tubes 1 300 tons 
Total, equal to displacement 11,000 ,, 
: 11.000 
: ~ == 351. 


K = * 2 
11,000 — 4200 - 3 5500 

Now, what would be the displacement and dimensions 
of a similar vessel, where : 

1, Small-tube boilers are substituted for Bellevilles ; 
the speed, steaming distance, thickness and distribution 
of armour, weight of guns and ammunition, &c., remain- 
ing the same ? 

2. Cylindrical boilers substituted for Bellevilles ; the 
other conditions, speed, &c., as above, remaining the 


same ? 

3. Small-tube boilers substituted for Bellevilles; the 
weight of guns, &c., reduced by 35 tons, the weight of 
armour reduced by 20 tons, and the steaming distance 
increased by 30 per cent. (assuming, the weight of coals 
to be 2000 tons at 11,000 tons displacement), the speed 
remaining the same? 


First Pros.em. 


The weight of small-tube boilers (Normand’s, for in- 
stance, with tubes 1} in. outside diameter, instead of 
1} in. in destroyers) is about 20 per cent. heavier per 
square foot of grate than Belleville’s; but the combus- 
tion for the same unit may be larger in cruisers by 70 per 
cent. (34 1b. per square foot of grate ; that is to say, less 
than oue-balf the rate of combustion in destroyers, instead 
of 20 lb.), the evaporative duty being the same, so that the 
relative weight of small-tuts and Belleville boilers per 
indicated horse-power is about 

1.20 _ 
ito 0.70. 

The weight of Belleville boilers and fittings in the 
Diadem (of 16,500 indicated'horse-power, as in the type 
being 748.4° tons, thesaving in weight would be(1 — 0.70) 
748.4 = $25 tons. 

Accordingly, the displacement would be reduced by 


pour les 





*See “Sur les Avantages que » presente 


Navires de Guerre, la combinaison wasn faible acuité et 
d’une grande surface propulsive.” (Bulletin i 
tion Technique Maritime No. 12, 1901.) 
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de I’ Associa- 
. 11898. 


and would become 10,210 tons. 
Ratio of dimensions of the hull 


ae 
n/ 10210 — 9.9754 
11000 : 


10210\ 
: 16, ——~ \ == 16,700 LHP. 
Power: 16,500 (Fr ) 


The weight of coals is reduced in the same ratio as the 
power, to keep the same steaming distance. ; 

Weight of machinery, boilers, propellers, &c.: This 
weight being 1436.7¢ in the Diadem, we have 


10210\8 
¢ —— } = 1153 tons. 
(1436.7¢ — 225¢ (Fran) 
SzconD PROBLEM. 

From Sir John Durston’s paper* it appears that the 
saving in weight of boilers and machinery due to the 
substitution of Belleville for cylindrical boilers, working 
ata lower ure, is, at least, 650 tons, the maximum 
rate of combustion being 20 lb. per square foot of grate for 
Belleville and 30 Ib. for cylindrical boilers. __ 

The relative importance of the extra weight is too great 
in this case to allow the use of formula (2). We must 
take formula (7). ae 


| a eke 
11,000 — 4200 — 4 (5500 + 650) 
The displacement of the type increases by 
650¢ x 4.073 = 2647 and becomes 13, 647 tons. 
Ratio of linear dimensions of the hull. 
3/3uuay 
18 647 _ 1.075, 
11,0v0 


=4,073. 





7 \8 
Power: 16,500 (ison) = 19,060 I.H.-P. 
11,000 
The weight of coals being increased in the same ratio 
to keep the same steaming distance. 
Weight of machinery, boilers, propellers, &c.: 


(1476¢ 7 + 680* ) (ey = 2410 tone. 
11,000 
It is prudent, especially when the extra weights are 
very important, to verify that no error has been made in 
the calculation. Here we have for the new ship : 
1. Weights varying as the displacement : 


Tons. 
13.647 
9 be rdters 
4200 x ii, uve 5,210 
2. Weights varying as displacement—* 
13,647 \z z 
(5500¢ + 650° (Fea) 7,110 
3. Weights independent of the displace- 
ment ... ate ar nde aa 1,300 
Displacement of the new vessel ... 13,620 


instead of 13,647 tone. The difference is of no importance. 


From the above, it appears that the displacement of a 
cruiser of the type selected varies approximately from 
10,210 tons to 13,647 tons; in other words, increases by 
one-third according as she has small-tube ee 
or cylindrical ordinary boilers, working at a lower pres- 
sure, all the other conditions of the programme—speed, 
weight of guns and ammunition, thickness and distribu- 
tion of armour, steaming distance, &c.—remaining the 
same. 

THIRD PROBLEM. 


Extra Weights as Calculated 


for the Type. 
Plus. Pree, 
Boilers, as above... ca 225¢ 
Gunsand ammunition ... 35 
Armour ... ey re 20 
Coals, 2000* x 0.30 600° a 
280¢ 


Increase of weights, 320 tons. 
The displacement would increase by 
320¢ x 351 = 1123 tons, 
and become 12,123 tons. 
Ratio of linear dimensions of the hull: 


3 /15 jor 
A/ 12.123" _ 1.033, 
11,000 


Power: 16,500 (as) = 17,600 LH.-P. 
11,000 


Weight of machinery, boilers, &c. : 
(1436.7¢ — 225¢ (Fea) = 1292 tons. 
11,0uU 
Weight of coals : 
2000 x 1.20 (reno) = 2775 tons. 
\11,000 


FourtH PRosiem. 

We will now suppose that the only difference in the 
uirements of the vessel to be built and 
the above typical cruiser consists in an increase of 
of 1 knot. fineness of the lines of the type must be 
pee wage Bi —_ cannot be done rally without Pa 

ucing 6 isplacement to suit the new speed, so that 
the coefficient of performance— 


* Traneactions of the Institution of Naval Architectr, 








should remain the same, and the power must be aug- 
mented, for the type, in proportion to the cube of the 


speed. 
The reduction of displacement due to increase of fine- 
ness is, by formula (14), 


A D, = — 0.037 x (1430)* x 100 Kt = - 323", 
and by formula (15) 
AD, — —.0.0286 x 1430 x 435 - 11.000 _ _ 399 tong 





2u 


We will adopt a mean value of — 330° . 
The weight of machinery, boilers, &c., Pmjof the type 
being equal to 1436.7¢ , we have by (9) 
D!' = 11,000 + 2.51 x 330¢ + 3 x 
Displacement of | 3-51 x x 1436.7 = 12,585 + 3 x 


the new ship 1 
3.51x = * 1436.7¢ = 12,585¢ 


Ratio of displacement of the new ship and of the type 
altered to suit the new speed: 21 knots. 


as 12,585 = 1.180. 
11000 — 33u 
Ratio of linear dimensions 
1.180 = 1.057. 


Ratio of indicated horse-power and of weight of machi- 
nery and boilers by (12) 


( e x) (1.180)" = 1.234. 


From the above we see that, in a cruiser of the type 
considered, an addition of 1 knot to the 20 knots of the 
type vessel leads to an increase of about 18 per cent. in 
the displacement and of 28 per cent. in the power, the 
thickness and distribution of armour, steaming distance 
at a constant speed, and weight of guns, ammunition, &c., 
remaining the eame. 3 ‘ ae 

The increase would be still greater if the steaming dis- 
tance were partly measured at a speed proportional to 
the maximum. It ought to be so, since it is useless to 
give a very high speed to a ship if she is never to make 
use of it. No quality is more expensive than speed. 

The few problems which we have solved by the new 
method are sufficient to show how easily it may be applied. 
It elucidates very simply a question which most people 
and even some naval architects do not clearly realise : 
the extreme importance of lightness in a warship. How 
often have we not heard during that everlasting discus- 
sion about cylindrical v. water-tube boilers, that ‘‘ to save 
a few hundred tons weight it is dangerous to change a 
well-known type of boiler for a more expensive one, re- 

uiring far greater care in manufacture and working.” 
Even if it were so, it ought to be known that the saving 
is not those few hundred tons weight, but about 34 times 
this amount. 

The immense advantages resulting from a reduction in 
the weights of war vessels will certainly lead sooner or 
later to the adoption, not of small water-tube, but of mean 
water-tube boilers of some type or other capable of stand- 
ing a high rate of combustion. Even this alteration will 
not be sufficient if the race for speed continues. 

Steel of high tensile strength will be needed for the 
hulls of large vessels ; but the greater part of the advan- 
tages to be derived from its use will be lost until equally 
strong steel, not hardening when riveted hot, can be 
commercially and surely produced. 

In this paper I have dealt only with large vessels, the 
speed of which corresponds always to the descending 
part of the curve of the coefficients of ormance. The 

rinciples laid down may equally well be applied to small 
Lihapenl vessels, such as destroyers and torpedo-boats ;. 
but it must not be forgotten that their maximum speed 
always corresponds to the ascending part of the curve, so 
that the fineness of the lines need not be altered when 
the maximum speed changes, and that the power may 
be proportioned to the square of the speeds. 

We have seen that, on the contrary, in large vessels the 
power varies as the cube of the speed when the fineness 
is altered to suit the new speed, or toa higher power if 
the fineness remains the same. Extreme § is rela- 
tively less expensive in a small vessel than in a large one- 





——— iat — The enya setestey 
would appear to ing great progress in Russia. In 
1897 the whole production of pig was 112,297,000 poods.. 
In 1898 the output rose to 134,150,000 poods; in 1899, to 
163,187,000 poods ; and in 1900, to 175,518,000 poods. A 
Russian pood is equivalent to 36 1b. English, so that last 
year’s output comes out at 2,830,936tons. The production of 
1897, when similarly treated, stood at 1,811,242 tons. 
The Southern Russian provinces form the most important 
metallurgical districts, these Page having made 
46,142,000 poods of Pig in 1897, 60,925,000 poods in 1898, 
82,051,000 poods in 1899, and 91,696,000 poods in 1900. 
The Oural is the next most og, eee Russian metal- 
lurgical district, its production having been 40,816,000 
in 1897, 43,539,000 poods in 1898, 44. 836,000 poods in 1899, 
and 49,345 000 in 1900. Poland made 13,941,00C 
poods of pig in 1897, 160,009,000 poods in 1898, 18,797,¢0° 
poods in 1899, and 18,331,000 in 1900. Pig als 

made, to some little extent, in the district round Moscow 





as well as in the west and Russia. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


Comprtep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888. 
The number of views given in the Specification Drawings is stated 
in each Se ekae caus av Goakleaee, ths Ipetiaion & 
not illustrated. 
Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
meh, 25, Southampton Buildings, Chancery-lane, .C., at 
the uniform price of 8d. 
The date of the advertisement of the acceptance of a Complete 
Svecification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on ony of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


7983. J. N. Maskelyne, Jun., London. Wireless 
Telegraphy. [13 Figs.) April 30, 1900.—A number of devices 
in connection with Hertzian wave telegraphy is provided by this 
invention. The radiator comprises an elevated conductor through 
which, it is stated, the whole energy of the oscillating d 
surges. The collector comprises an elevated conductor and a 
condenser. The elevated conductor, when directivity is desired, 
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| 
| 
| 
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may be a wire anchored at separated points, and having its 
centre elevated ; when directivity is not desired, it may comprise 
a vertical wire within a vertical cylinder. A condenser shunted 
spark gap is described, as well as a form of coherer, a ready method 
of shielding the radiating conductors, a double impulse trans- 
mitting key, a method of printing Morse signals, and various 
contributory devices. (Accepted July 24, 1901.) 


9593, Siemens Brothers and Co., Limited, London, 
and M. Hird, Charlton, Kent. Motor-Starting 
Switch. [3 Figs.] May 8, 1901.—A switch jially suitable 
for use when starting electro-motors, and provided with auto- 
matic means for opening the circuit when the current rises or 
falls to any predetermined value, comprises according to this in- 
vention a lever or arm ted on an insulated pivot and pro- 
vided with a knob by which it can be turned in opposition to a 
volute spring which urges it towards a stop. A ‘ minimum” 
electromagnet has poles on which, when the arm isin the pcsition 
shown in Fig. 1, the armature is held as long as the attrac- 
tion of the magnet is sufficient to overcome the force of the spring 
acting on the arm on which the armature is pivoted. e 
** maximum” electromagnet is in the form of a solenoid enclosed 
in an iron case snd provided with an iron core free to move 
within the central brass tube adjusted to a greater or less height 
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by a screw having on it an index projecting through a slot of the 
tube and pointing to gradations on the tube. In a hole at the 
top of the casing a brass pin ie guided, the head of this pin bear- 
ing against the underside of a smaller arm which projects from 
the armature. The principal arm has fixed to ite end a carbon 
which, when the arm is caused to fly upwards by the spring, 
makes contact with another spring-mounted carbon as it passes. 
There are contacts connected to the resistances. The parte being 
respectively electrically connected, as shown in Fig. 3, by the 
lower lead to “a load,” by the upper lead to a motor terminal, 
and to the shunt terminal of the motor by the middle wire, the 
switch operates as follow3: On moving the principal arm from 
the stop and then over the ve contacts, the resistances are 
cut out, until finally the armature rests upon and is held by the 
magnet. Should the current be too weak, or fail, the attraction 
of the magnet is not sufficient to hold the armature, and there- 


rent be too strong, the solenoid draws u 
the pin lifts the smaller arms, thus ra the a 

one pole of the magnet, thereupon the — overcoming the 
lessened attraction of the magnet causes the principal arm to fly 
up, switching off the current. (Accepted July 24, 1901.) 


12,016. Siemens Brothers and. Co,, Limited, Lon- 
da (Siemens and Halske, Berlin.) 


its core and this raising 
rmature from 


on. Alternator Frames. 
(2 Figs.] June 12, 1901.—In large alternating - current electrical 
on, a frames have hitherto been employed for sup- 
porting the laminated soft iron bodies that carry the copper 
windings. These frames may be of such great weight, when 
the machines are of considerable size, as not only to greatly in- 
crease the cost of the machine, but also to present considerable 
difficulties in the moving and machining of the casting. This 
invention has for object to substitute for such cast-iron struc- 
tures a light rolled iron framework mainly of annular form, with 








the necessary projections and attachments for affording sup- 
an and for securing it in position. This framework is of 

x-shaped cross-section, preferably rectangular, and built 
up of rolled iron plates and angle-irons secured together 
either by rivets or by screw bolts. Openings may be provided 
in the plates for affording ventilation. To the inner periphery 
of the framework is at ed an annular body of lamina’ soit 
iron. The attachment may be effected in various ways; in one 
case angle-iron rings are either bolted or riveted to the frame- 
work, and the laminated ring is secured between these by means 
of transverse bolts. (Accepted July 24, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


11,466. G. F. Jaubert, Paris. Liberating Oxygen. 
June 4, 1901.—A substance, according to this leuen and 
from which oxygen may be liberated by addition of water, com- 
prises ‘‘ chloride of lime,” together with sodium dioxide or other 
alkaline peroxide. Compressed pellets, which can be ured for 
obtaining a supply of oxygen in the same way that culcium 
carbide is used for ing acetylene, namely, by immersion in 
water, are p in the following manner: 200 kilogrammes 
of chloride of lime, which titrates 35.5 per cent. of active chlorine, 
well dried (for example, by standing over concentrated sulphuric 
acid), is mixed with 78 kilogrammes of sodium dioxide in powder, 
and the yellowish-white powder thus obtained is made into cakes 
by strong pressure ; for example, as indicated in the specification 
of the patent No. 17,461, of 1900. The compressed material thus 
obtained is, it is stated, as hard and shiny as crockery, and when 
Pp in water decompores with regularity, oxygen gas being 
evolved. (Accepted July 17, 1901.) 


13,815. G. J. Atkins, Tottenham, Middlesex. 

ufacture of Chlorine. August 1, 1900.—Chlorine gas 

is directly produced without the use of heat by the action of 

dilute sulphuric acid on a mixture of common salt and chlorate. 

Three parts of salt to one part (more or less) of chlorate of soda 
or potash may be used. (Accepted July 17, 1901.) 


4993. T. W. Cowan, Rotherham, Yorks. Gas 
Pendant. (3 Figs.) March 8, 1901.—Gas pendants for incan- 
descence burners, and of the kind in which the burner is carried 
on a linked set of three pipes connected by plug and socket joints, 
according to this invention, and for the pu: of allowing rota- 
tion of the fitting whilst maintaining the centre pipe vertical, are 











provided with a joint of the kind shown in Fig, 2 between the pipe 
and the ceiling fitting, a weight sliding on the centre pipe and 
being connected by chains g over pulleys at the top of the 
fitting to a point about m ssi, Me the middle or arm pipe, in 
order to a counterbalance the weight of the moving 
part of the fitting. (Accepted July 24, 1901 ) 


GUNS AND EXPLOSIVES. 


16,371. L. Wenghoffer, Berlin. Picric Acid Manu- 
facture. September 14, 1900.—In order to provide a process for 
the manufacture of picric acid from a raw other than 
phenol, according to this invention 100 kilogrammes of crude 
sulphanilic acid are stirred with water to form a thin paste which 
is mixed with a dilute solution of 40 kilogrammes of sodium 
nitrite, any impurities which may Have been present in the sul- 
phanilic acid being then eliminated by filtration. The filtrate is 
mixed with 28 grammes of sulphuric acid, whereupon the 
diazo-benzine-sulphonic acid is quantitatively separated. After 
filtration this acid, forming a yellowish porous eer yo pee 4 
about 20 per cent. of water, is introduced into nitric acid of su 

strength that after the introduction it has a density of about 


of aniline have yielded 110 kilogrammes 
say, 90 percent. of the theoretical quantity 
July 17, 1901.) 


acco! this 

edges of which the pulverised 
ore is fed. The belt at one end over a ys wage pulley 
which creates a field across the belt, the said field ig stronger 





Fig.z. 





at its centre. As the belt approaches the pulley the particles of 
magnetic ore gradually disentangle from the gangue and pass 
towards the middle of the belt, whilst the gangue, owing to the 
unrestra'ned centrifugal ;force acting upon it, is thrown off from 
the belt in one direction while the concentrate travels on until 
the magnetic force becomes too weak to hold it up in contact with 
the belt. (Accepted July 17, 1901.) 


SHIPS AND NAUTICAL APPLIANCES. 

199. J. N. Young, Alameda, California, U.5.A. 

« ees [4 Figs.) June 14, 1901.—Anchors of the kind 
illustrated are designed to be dropped point d ds on to soft 
bottom, the flange at the head preventing the sideways drag of 
the cable from moying the anchor lateraliy iato an angular posi- 








tion in which its pin might by the strain be withdrawn. It is 
stated that the flanged head of the anchor will afford a reason- 
able hold ona shingle bottom, and that as the presents no 
point for engagement, the cable cannot become fouled. “(Accepted 
July 2%, 1901.) 


10,275. British Thomson - Houston Company. 
Limited. (M. W. Day, Schenectady, N.Y., U.S.A.) Bteer- 
ing Gear. [7 Figs. May 17, 1901.—This invention relates to 
a movement suitable for controlling and actuating the steering 
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apparatus of shi 


and of the kind com: manually-controlled 
means for st: device 


ng @ prime bong tae. tod» synchronous 








vpon the spring causes the arm to fly upwerds to the stop, 
switching off the current. On the other Land, should the cur- 


40 deg. Bé. This mixture is now slowly heated until the genera- 


tends to stop prime ' 
first claim covering devices of this kind (no matter for what pur- 
pose used), in which the synchronous device is ‘‘ electromotive,” 
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is as follows: ‘‘ The combination ofa motor, manually-controlled 





means for etarting the motor, and a sy 
device which when in 


operation tends to stop the motor.” In 


one arrangement of starting apparatus the motor is electric and 
governed by a rheostat in the field circuit, a screw-driven pointer 


the rudder. There are twelve claims, the device 


indicating the position of the steering wheel, and another pointer 
the positfon of 











| (0275) 


last referred to being broadly claimed in the following 


terms : 


“In a steering apparatus, the combination of a steering wheel, 
a screw-driven pointer for indicating the displacement of -the 
steering wheel, and a pointer for indicating the position of the 


rudder.” (Accepted July 17, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
16,631. J. M. Stratton, London. Water - Tube 


Bo! {8 Figs] September 18, 1900.—A steam generator, 
according to this invention, comprises a steam and water 
chamber, and lower tube boxes connected therewith and 


u 
with each ot er, groups of circulation tubes extending from the 


Fig. 2. 
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lower tube box upwardly at an inclination across the combustion 
chamber, then laterally bent and returning at a similar upward 
inclination to the upper tube box, the bends, if yen being 


provided with elbows or junction-pieces or boxes fitt 


stoppers or doors. (Accepted July 17, 1901.) 


with 


1 J. Blake, Middlesbro Yorks. Vertical 
Bo! — (14 ae August 18 rt ga invention relates 


to vertical fire- 


boilera of the kind described in patent 


Specification No. 5254, of 1878, and in order to strengthen the 


Fig.1. Fig.2, 
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of the boiler shell. designs for boilers of this 
described and illustrated. (Accepted July 24, 1901.) 


TEXTILE MACHINERY. 


12,550. . A. A’Brassard, Bradford, 
eee ts Figs.) July 12, 1900.—This inven 
slivers of cotton, wool, and 


relates to a machine for 


fibre and with liquids. this is 
bath fitted with an aan travelling belt or apron from 


end, the 
travels in 


face of which is below the level of the li 
direction it is desired to pass the material 


ki 


a 
8 


ile 


iq 
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the bath. The is grooved or has divisions running in the 
direction in w! it travels to support the slivers laterally and 
keep them separate, and rollers are provided at intervals to prevent 
the slivers from rising in the liquid. The belt or apron is inclined 
upwards at each end. Powerful rollers are provided at the delivery 
end of the bath to equeeze out the liquid and flatten the fibres, 
and these rollers may be small in diameter and supported by 



































stronger rollers above and below. Narrow grooved supports may 
be + sy “soap carry and guide the slivers to and from the equeeze 
rollers. Two or more baths may be arranged in succession, as, for 
instance, (1) an alkaline bath, (2) an acid or neutralising bath, and 
(3) a washing-off bath. Short endless travelling belts or aprons 
may be aned to carry the slivers from bath to bath. The slivers 
may be finally passed between heated calendering or pressure 
rollers. (Accepted July 17, 1901.) 


16,040 J. H. and G. C, Craven, W. Moore, and J. 
Emmott, aney Yorks. ting and Doub- 
Machines. [7 Figs.) Septemb2r 10, 1900.—This invention 
relates to that class of machinery for twisting or doubling yarns 
or threads wherein on the breakage or failing of one of the yarns 
or threads the driving band through which motion is transmitted 
to the spindle is slackened, and this invention its in con- 
structing and arranging the parts which regulate the tension of the 
driving band, so that during the time it is transmitting motion 


varied movements of the several parts to effect the arresting and 
restarting of the spindles may be freely ——. The tension 
pulley, operating in contact with the driving band, is mounted 
upon lever arms in order that by weights or springs it may be 
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made to press evenly thereon irrespective of the contracting or 
extending of the driving band. The movable bearings supporting 
the tension pulley are connected by slotted links, chains, or other 
means to the parts put into action on the breakage or failing of 
the yarn or thread so that these latter may overcome the tension 
pulley’s balancing weight or spring and move the pulley to slacken 
the driving band to enable the rotary motions of the spindle to be 
arrested. The connecting means are also so formed and con- 
structed that on re-placing the broken or failing thread and the 
parts under its control back into their normal operating positions, 
the tension pulley moves into operating contact with its driving 
band, and its weight or spring is allowed to act thereon free from 
the interference of any other parte or mechanism. (Accepted 
July 17, 1901.) 


8869. F. Watson, Oswaldtwistle, Lancs. Re- 
ture and ‘Humidity. (1 Fig.) April 

, 1901.—In order to provide favourable atmospheric conditions 
for the manufacture of certain textile threads or fabrics, air is 
Ss to the workroom through a “ humidifier” having an 
inlet valve at its outer end for use in regulating admission of 

















fresh air, a door on the casing and near the roof to be opened 
when it is desired to repass the air of the workroom through the 
“humidifier,” a power-operated fan, and means for supplying 
a fine jet of water toimpinge upon the fan, and for supplying 
steam to the air —*< rendered to some extent humid by the 
water jet. (Accepted July 17, 1901.) 


MISCELLANEOUS. 


12,817. A. J. Boult, London. (Y. Frankinet - Kirby, 

Marchienne-Zone, Belgium.) Glass- 
2 Figs.) July 16, 1900.—The machine cages een subject of this 
ition prises tv er with two shafts 


or 
serving at the same time as rails for a travelling carriage upon 
which the work is borne. Journalled in one of the standards is a 
ided with pulleys and with an endless screw or 
causes the to reciprocate by means of 
a gear wheel driven by the worm, which wheel a cross 
shaft by means of a clutch. Mounted upon the t isa drum 





about which is wound a rope, the ends of which are attached to 


to the spindle its tension is maintained uniform while all the H 


the carriage. A shaft ed longitudinally the carriag 
Feed : Susie frome for = es on Bg - ea : 

counterweight regulates the it uj the work. 
The grinding or bevelling disc pan gy 
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extending vertically through a clamp head or socket of a frame, 
terminates in an adjustable screw-threaded shaft. The upper 
part can be adjusted by means of a nut and the shaft can be raised 
or lowered by means of a hand screw. (Accepted July 24, 1901.) 


8349. C. G. Schmidt, Bad Goczalcowitz, Germany. 
eat In’ e Apparatus. [3 Figs.) April 23, 1901. 
—In order to increase the external surface of heat interchange 
tubes, according to this invention such tubes are furnished on 
the exterior with separate ribs or flanges, In one arrangement 


| 


me eS. 


wrought metal tubes are provided with divided flanges shouldered 
at the inner edge. Each half flange has lugs at the joining edges 
and upon and over each pair of lugs is driven one end of a clamp 
which also forms a “ distance-piece” between neighbouring 
flanges. (Accepted July 17, 1901.) 


14,033. 8S. H. Adams, te. Filter-Bed 
Syphons. [5 Figs.) August 4, 1900.—In discharging the con- 
tents of a sewage filter by a syphon a certain amount of liquid 
may remain held up in the material. According to this inven- 
tion, to withdraw this remaining liquid another syphon of less 
capacity, which will discharge the drainings as they collect, is 
used. If when using a large syphon the velocity at one point and 
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the rush of water prove to be detrimental to the filter bed, two 
or more syphons set at any distance apart, attached together or 
arranged to work singly, are substituted for the single syphon. 
A syphon according to this invention can on one side dip into a 
filter-bed and on the other into a tank of liquid so arranged that 
when the contents of the latter are di the contents of 
the former shall be drawn over and discharged also. (Accepted 
July 17, 1901.) 


wont. zH. B. er eet, meletley, — 
and 8. 
tember 19, XS ling machines of the das 


wherein a board is mounted behind the rollers to receive the 
clothes when the machine is in use as a mangle are, according to 
this invention, provided with the board mounted in such a posi- 
tion that the clothes on passing through or between the rollers 





Fiq.1. 
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(6,677) 


are raised and received b: 
access to the user than . 
of the rollers is mounted in an elevated position at an angle to 
the horizontal plane, so that on the clothes ig between the 
rollers, they come into contact with upon the surface of 
which they are slid and raised so far that they can be easily 
reached over the top of the upper roller. (Accepted July 24, 1901.) 
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oO 
THE INTERNATIONAL ENGIN EERING 
CONGRESS AT GLASGOW. 
(Continued from page 323.) 

Tre large attendances and practical business-like 
pbriskness which characterised the proceedings of 
all the nine sections of the Congress at the meet- 
ings of Tuesday, the 3rd inst., which we reported in 
last week’s issueof ENGINEERING, werefully sustained 
right to the close of the Congress; and the result, 
recognised on all hands, has been that the papers 
read—which of themselves imparted useful informa- 
tion on a wide variety of subjects—provoked discus- 
sions that in many cases were unusually valuable 
in their wealth of suggestion. This—the most im- 
portant advantage of the Congress—was due in 
large measure to the considerable number of foreign 
guests who took part in the proceedings and con- 
tributed the results of their experience and their 
research in the solution of problems which they had 
probably approached with a freedom from that bias 
that tradition and a successful past are inclined to 
engender in the British mind. Thus those who 
study our reports in last week’s issue and now 
appended may find, if not new light, at all events 
some stimulus towards renewed effort. 

All the nine sections met on Wednesday, the 4th 
inst., in one or other of the University rooms, and 
the Iron and Steel and Mining Sections concluded 
their business, so that there were seven sections at 
work on Thursday morning, and the attendances 
were, for summer meetings, exceedingly well main- 
tained until the close. We will now proceed to 
give a report of the discussions in the various sec- 
tions on Wednesday, the 4th inst. 


SECTION I.—RAILWAYS. 
In this section Mr. Alexander Ross, one of the 
vice-chairmen, occupied the chair in the absence of 
Sir Benjamin Baker. 





Rattway SIGNALLING. 


The first paper was on ‘‘Modern Practice in Rail- 
way Signalling,” by Mr. J. A. Timmis. This paper 
we shall print in extenso, with its illustrations, in 
an early issue. 

At the conclusion of the paper Sir Douglas Fox 
said it was about nine years ago since the author 
put his system of electric signalling, under his 
advice, into actual practice in connection with 
the Liverpool Overhead Railway. Very little was 
then known as to what the result would be, but it 
was felt that a railway system in which there was 
no shunting done except at the two termini was 
an excellent opportunity of testing the applicability 
of magnetism to operate the signals. The Board 
of Trade were at first properly very cautious as to 
sanctioning the experiment, and required regular 
returns of the extent to which the system failed to 
act. Of course, every failure meant delay in the 
traffic, because the signals were always at danger. 
At first there were minor difficulties, Put they were 
simply in connection with the action of the magnets, 
and experience was gained by degrees. He might 
say, speaking on behalf of the Company, that the 
signals on the intermediate stations, of which there 
were twelve, had given great satisfaction, with the 
result of the saving of the services of a dozen 
signalmen during the whole of that time. He did 
not then feel satisfied in authorising the introduction 
of the electrical system at the termini, where there 
was a certain amount of shunting to be done, and 
where it was necessary to introduce the human 
brain as the directing power. It seemed to him 
that the system at Crewe had a great future before 
it. He could not believe that the low-pressure 
pneumatic system could come into anything like 
serious competition with electrical signalling in the 
end, because of the large number of pipes involved, 
which were more likely to get out of order, and 
cause heavy expenditure for repairs. He was 
quite convinced that in the case of underground 
railways, where electricity was available for 
the purpose of electric traction, electric signal- 
ling presented very great advantages. They 
had. not experienced difficulties caused 
by leakages or induction, and he thought that 
the last-named evil would certainly have been 
brought out very strongly, if it had existed, in 
the Liverpool Overhead Railway, because it was 


worked electrically, and the electrical conductors 
were in close juxtaposition to the operators of the 
r. Timmis, and 
great success in 


signals. They were indebted to 
it was hoped that he would have 





working out this very important innovation in rail- 
ss Earcig 

r. F. C. Webb (London and North-Western 
Railway) said Mr. Timmis was to be thanked for 
allowing his company to use the long-pole magnet 
in connection with their work. So far as they 
were concerned, they did not require -a track 
system to a large station, in regard to the crossing 
of one line and the other ; because all the points 
had to be worked automatically and in connection 
with the electric system. At Crewe, where some 
50 miles of shunting sidings had lately been put 
down for exchanging wagons to all parts of the 
system, the whole of the signalling and the points 
were worked electrically ; and when the passenger 
station was completed, he trusted there would not 
be a single wire or point-rod to be seen on the 
ground. It was 24 years since the first main-line 
junction was opened at Crewe with the motor- 
worked facing points, and up till the present the 
system had given entire satisfaction, and had caused 
fewer delays in the traffic than any other arrange- 
ment. Small details, such as levers and lockings, 
had been considerably improved, and the system 
was now as perfect as it could be made. 

Mr. W. B. Worthington (Lancashire and York- 
shire Railway) asked what was the supposed 
advantage of the low-pressure pneumatic system. 
It seemed to him that where four or five pipes had 
to be worked in connection with every pair of 
points, there must be much complication and difli- 
culty in their maintenance. In the New York 
Central Railway that system was used, and it was 
clearly proved that pipes for distant signals were 
very disadvantageous as compared with an elec- 
trical wire. 

Mr. Timmis, in reply, said the system at Crewe 
was, to his mind, all that was required, and he had 
to thank not only Sir Douglas Fox for his advice, 
and Mr. Webb for his assistance, but also Mr. 
Thompson, the very able signalling superintendent 
of the London and North-Western Railway at 
Crewe. In conclusion, he pointed out that if the 
low-pressure pneumatic system had been used at 
Crewe, there would have to be considerably over 
1200 pipes put down, which would have caused 
much trouble. 


Tur Supan Rariway. 


Major C. B. Macauley, R.E., read a paper on 
the ‘Sudan Government Military Railways.” This 
paper we publish in extenso on page 385. 

Sir Benjamin Baker, in opening the discussion, 
explained that the paper originated really from the 
committee of the Engineering Section, who thought 
that, considering the Sudan Railway had. been so 
very much before the public for some years, it was 
rather remarkable that no authoritative description 
by any of the engineers employed had been sent 
down. The railway was first prospected about 1865, 
by the late Mr. Walker, the contractor of the 
Manchester Ship Canal, the Severn Tunnel, and 
many other great works. Then, some years later, 
Sir John Fowler sent out another expedition. 
Later still the scheme was revived when the Gordon 
Relief Expedition was sent out; and then Lord 
Kitchener and his adviser, Lieutenant Girouard, 
were consulted ; and the last-named, at least, had 
made a great reputation by this work. 

Sir Guilford Molesworth said it often happened, 
in pushing on a railway like this for military or 
political pu , it was quoted, sometimes with 
impatience, by the public with regard to other 
railways which did not make so great a progress. 
He himself had been officially connected with a 
large number of railways which were pushed for- 
ward for military or political purposes, notably the 
desert lines across Baluchistan, that up the Bolan 
Pass, the Rawal Pindi line in the Kyber Pass, 
the Burmese Railway, and the Uganda line. The 
Baluchistan and Uganda railways formed a contrast. 
On the former, 95 miles were completed in about 
two months, and the last 20 miles were made at the 
rate of 3} miles per day ; while in Uganda it took 
a year to complete 100 miles, at a maximum of 
1} miles per day. In Baluchistan the gradients 
were about 1 in 2000 on a dry, barren, treeless, 
houseless plain, rising all the way, as against gra- 
dients of 1 in 50 up to 1 in 66 on the permanent 
line, and 1 in 30 on the tempo diversions in 
Uganda. Then, in Baluchistan the desert was 
absolutely smooth and plain, while the other was 
mountainous, broken and rolling in — with long 
stretches of flats. In the former there were prac- 





tically no curves, while in Uganda the sharpest 


were 573 ft. radius on the permanent, and 400 ft. 
on the temporary line ; there were 46 miles of curves 
in 200 miles. _ In Baluchistan the effective hauling 
power of the locomotives was about eleven times 
that in Uganda. Then there was no clearing and 
grubbing. In the Uganda Railway, in the first 400 
miles there was 13% per cent. of open country, 19 with 
open country with scrub and jungle, 5} with patches 
of forests, 11 with thin jungle, 54 with dense 
forests, and 45} per cent. of dense thorny jungle. 
The work was very heavy in parts in Uganda As 
to bridges, there were none on the Baluchistan 
line, whereas in Uganda there were 43 spans, from 
10 ft. te-60 ft., in 200 miles, excluding culverts and 
spans of less than 10 ft., and the large Macupa 
trestle bridge. In the former native labour was 
plentiful, while inthe latter almost all was imported, 
under plague restrictions; it was new to the 
country and its conditions, and there was great 
difficulty in obtaining subordinates. In Baluchistan 
the transport of India was available, but in Uganda 
there were no transport animals, and a vast number 
that were imported died from the tsetse fly. In 
fact, everything had to be imported there. In 
Baluchistan water was good and plentiful, and the 
health of the labourers excellent ; but in Uganda 
there was much sickness and the water had to be 
distilled. Then, in Baluchistan there were no 
temporary diversions, while in Uganda 21 miles 
were required in 200 miles, which involved 98 tem- 
porary bridges. There, too, many coolies were 
eaten by man-eating lions, sufficient rolling stock 
was not obtainable, and some had to be purchased 


from India. Platelaying was very difficult on 
account of ients and curves. It would be seen, 
therefore, that a comparison of the progress of the 


two lines would be absurd. 

Sir Douglas Fox said it was very unfair, without 
a full knowledge of the circumstances surrounding 
the case, to make invidious comparisons either as to 
speed or cost. It was absolutely necessary that this 
line should be constructed, and therefore special 
means had to be adopted. It was regrettable that 
so many different types of locomotive should have 
been used, which would lead to an ultimate with- 
drawal of a large number and the relaying of the 

rmanent way, or else there would be serious 

ifficulty and cost of maintenance. Such a system 
should certainly not be introduced except where 
military urgency called for it. Under the circum- 
stances they must praise the way in which the difti- 
culties were overcome. With reference to the 
Atbara Bridge, he could never understand how 
there could be any difficulty in getting an ordinary 
drawing of it. One point in the paper which had 
been read gave him infinite satisfaction, which was 
that this line must form a part, in the future, of the 
Cape to Cairo railway, on which many British engi- 
neers were actively at work. The line had arrived 
1500 miles from Cape Town towards the north, and 
whoever it was who had had to settle the question of 
gauge was to be congratulated on having adopted the 

ft. 6 in. guage, which no doubt would be extended 
down to the coast of Egypt, and form, he should 
think, the standard gauge of that portion of Africa. 
They, as engineers, ought ever to endeavour, as far 
as possible, to deprecate break of gauge, and en- 
courage a uniform system. He felt sure that this 
Sudan railway must lay the foundation of what 
must be the gauge in the future in that country. 
Referring to the Rhodesian Railway, he said it 
now extended nearly 2000 miles, the gauge being 
3 ft. 6 in., with 60 lb. raiis, and steel sleepers 
masonry piers, steel tops to bridges, ballast in all 
soft ground, complete arrangements for the water 
supply, passing-p. every 15 miles, and a supply 
of rolling-stock which enabled them to carry on cor- 
siderable traffic in spite of the difficulties of the 
war. The average cost of the line up to date had 
been about 4000/. per mile, which, taking into 
account its length, was not a bad result. 

Sir Benjamin Baker agreed that the Sudan line 
was not to be taken as a model with regard to loco- 
motives, as the constructors had to take what they 
could. Other engineer officers in South Africa had 
also taken what they could, and it would be inte- 
resting to note their inventive genius in some in- 
stances, notably, their taking the driving wheels 
from the locomotives, boring out and repairing 
them, and using them for their gun-carriages. 
This he considered to be a highly creditable per- 
formance. With regard to the Atbara Bridge, he 
thought that the British makers were caught nap- 
ping. They could have done it pactentio well, 








there was no doubt. As an instance of quick work, 
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he mentioned a case of a bridge having been blown 
up by the Boers, when he (the speaker) was asked 
by the Cape Government to get it replaced as 
quickly as possible. He got it done in this 
country in the period of three weeks. He moved 
a cordial vote of thanks to Major Macauley, the 
author of the paper, and the motion was carried 
with acclamation. 


Avustrauian Rattways. 

A paper entitled ‘‘ Australian Railways” was 
read by Professor W. C. Kernot, M.A., M.C.E., 
M. Inst. C.E. This paper we publish in abstract on 
. page 386, 

At the conclusion of the reading, Mr. Hall Blyth 
said a great point, which had been fought about 
over and over again in this and other countries, 
was the break of gauge. It was settled long ago in 
this country, and it appeared to be the view of the 
author of the paper that it would have been better 
for Australia if some arrangement could have 
been come to for a uniform gauge out there. The 
question was not altogether an abstract one now, 
because it was arising every day here with light rail- 
ways. There were many advocates for a narrower 
gauge than the 4 ft. 84in. No doubt, from an 
engineering point of view, narrow-gauge lines were 
more cheaply constructed, but that would be a 
great deal more than counterbalanced by the 
difficulty and inconvenience which occurred when 
goods had to be transferred from the narrow to the 
broad gauge lines. That certainly was the almost 
universal opinion of railway engineers. There 
were, of course, isolated cases in which it would 
be impossible to bear the cost of the construction 
of the broad gauge, but he (the Chairman) was 
satisfied that in light railways it would be far better 
to adhere to the ordinary gauge, so that they could 
connect at one end or the other with existing lines. 

A vote of thanks was then passed to the author, 
and the Section adjourned. 


SECTION Il —WATERWAYS AND MARITIME WORKS. 

The second sitting of the Section was held on 
Wednesday morning, the 4th inst., Sir John Wolfe 
Barry presiding. 


Proposep WATERWAY BETWEEN THE BALTIC AND 
Wuite Sas. 

The first paper read was on ‘‘ A Proposed Inland 
Waterway between the Baltic Sea and the White 
Sea,” by M. M. E. de Timonoff, of St. Petersburg. 
In this paper, of which our space will only permit 
us to give a brief abstract, M. M. E. de Timonoff 
reviewed the hydrography of the North West 
of Russia, and laid down certain obvious conclu- 
sions, namely, that a seaport on an inland water- 
way should be designed so as not to hamper ulti- 
mate development of the waterway, bridges being 
a noteworthy consideration; that inland water- 
ways should be opened with the utilisation of 
lakes, to the advantage alike of commerce and 
natural defence; and that such schemes should 
be carried out in sections, so as to bring early 
return upon the capital expenditure. Professor de 
Timonoff’s main object, however, was to describe 
and advocate the construction of a waterway from 
the Baltic to the White Sea, utilising the lakes 
Ladoga, Onega and Vyg. It is not necessary, 
however, to describe the details of the project, as, 
if it were carried out, it is just probable that while 
the main features would be adopted, the details 
would be varied. 

Baron Quinette de Rochemont thought that M. 
Timonoff's conclusions were right in principle, but 
that it was difficult to separate the practical from 
the theoretical. He saw very great difficulties in 
carrying out the work, a having regard to 
the | .ck of population in the district through which 
the canal ran. The waterway on the Manchester 
Ship Canal had only a rise altogether of 70 ft., 
whereas M. Timonoff’s scaeme had a much greater 
rise, and the work would be very expensive. 

Mr. W. H. Hunter said with regard to the 
Manchester Ship Canal, the Runcorn Bridge ex- 
isted before the canal was built, and consequently 
it furnished a gauge which limited the head- 
way and the height of masts of vessels. The 
limiting headway of the Runcorn Bridge above 
ordinary water level in the canal was some- 


thing like 82 ft. or 83 ft., while the limiting head- 
way on the canal itself was 75 ft., a figure 
arrived at after considerable consideration of the 
difficulties of the railway communications which 





crossed the canal and of the question of the masts 
of ships. He did not think the headway of 75 ft. 
had ever stopped a single steamer coming to 
Manchester. 
Professor Timonoff was dealing there was not the 
slightest difficulty in constructing railway bridges 
with opening spans. Coming to the question of 
the desirability that the seas on the coast of the 
same country should be connected by deep navig- 
able waterways passing through the country, it was 
a little difficult to accept that conclusion generally. 
Some years ago he was connected with a project for 
uniting the Forth with the Clyde by means of a 
waterway, which would have enabled the largest 
ironclad of the fleet to 
the country. Very moderate assistance from the 
Government would have carried that scheme 
through. But the Government of this country, 
tied by public feeling, could do absolutely nothing, 
and the scheme was abandoned. M. de Rochemont 
a without much sympathy for the project of 
the 


pointed by the French Government were at Man- 
chester only a week or two previously, going over 
the Ship Canal, in view of the revival of the 

roject of which M. de Rochemont spoke with such 
Fittie faith. There could be no question that the 
scheme for connecting Lake Ladoga with the sea 
was a useful one. 
and he hoped it would be pushed through on 
account of the enormous resources that were to be 
found in the northern 
were practically unavaila 


ing could do the work, Professor Timonoff, who 
was a great authority in Russia on that point, would 
carry his scheme through. 


ability of the scheme. 
way for ocean-going vessels up the river to Ladoga, 
and through the river to Onega, was, of course, 
beyond dispute, but beyond that the country was 
undoub 
exceedingly sparse in the region through which the 
canal would pass, and on the northern coasts the 
population was a merely summer one. 
to him that it was to the South-West that increased 
facilities of water communication should be pro- 
vided, in the densely populated portion of the 
country. The question of providing a way for war 
vessels from the Baltic to the White Sea was a 
strategic one, but to some extent its necessity from 
a Russian point of view had been reduced by the 
opening of the new ice-free port on the Mourman 
coast within the last year or two. 


he thought meant the moving of the port of 
St. Petersburg, or the greater part of it, some 
hundreds of miles away, to a place where there was 
practically nothing doing. The great complaint of 
the commercial world at St. Petersburg now was 
that there was a block on the Ladoga canals. There 
were two canals, and there ought to be no difficulty 
in keeping them to the depth required. He thought 
it would be better to spend the money in clearin; 
and properly working the existing canals, instea 
of spending millions of money to force the com- 
mercial world to go where there they did not want 
to go. 
sites whether it would be an advantage to the 
Government to take their men-of-war to the White 
Sea, or not, he did not pretend to know. Men-of- 
war wanted to get to the ocean, but the White Sea 
was not the ocean. 
there, they would have a port which was only open 
for five months in the year, which was hardly what 
they wanted. 


French, 


be connected with the Suez Canal, he might take 
the opportunity of saying that the objections 
which were raised against the Suez Canal from 
an engineering 
defective data, which had been supplied by a 
survey made several years previously, and which 
was relied upon as showing that there were different 
— between the Red Sea and the Mediterranean ; 

ut aj 
Suez 
development of steam navigation. 
interesting that the subject of a canal connecting 
two seas should be brought forward in Scotland, 
because one of the earliest works connecting two 
seas was constructed in Scotland itself, in the great 


In a district such as that with which 


ass from coast to coast of 


Canal de Mer, but a French Commission ap- 


Some progress had ‘been made, 


= of Europe, that 
le at the present moment. 
Mr. W. Brown, of Woolwich, said that if dredg- 


r. Mavor questioned the commercial practic- 
The advantage of a water- 


ly a poor one. The population was 


It appeared 


Mr. C. H. Moberly objected to the scheme, which 


With regard to the strategic part of the 


Supposing the vessels got 


Professor Timonoff having briefly responded in 
The. Chairman said that as he happened to 


point of view were based upon 


from that, the commercial success of the 
had been entirely based upon the great 
t was rather 


Caledonian Canal constructed by Telford, which 
now existed as a monument to that distinguished 
engineer, and to the enterprise of our forefathers a 
hundred years ago. Unfortunately, it had not been 
a commercial success, or answered its strategic 
purpose. So far as the commercial results were 
concerned, he imagined that the northern part of 
Professor Timonoff's project would not be very 
encouraging, but the southern part pointed to 
much more interesting questions from the commer- 
cial point of view. dn general principles, and 
speaking as an engineer, it was, no doubt, very 
interesting to join seas, but the question of cost and 
difficulties had to be considered. He was sure the 
members all wished Professor Timonoff every 
success in the prosecution of his enterprise. 


IMPROVEMENT OF THE Mississipp1 River. 


A paper was then read on ‘‘ The Improvement of 
the Lower Mississippi River,” by J. A. Ockerson. 
It will be found on page 381 of the present issue. 
Mr. Whiting, referring to the fact that at the 
present day dredging on the Mississippi was carried 
out by means of water jets, said it was a fact that 
when the dredgers were provided with Mr. Bates’ 
cutters, the output was very much greater than was 
obtained by the water jets. 

Mr. W. H. Wheeler asked why more use had not 
been made of the transporting power of the water 
instead of removing the material. He paid a great 
deal of attention to the subject some few years ago, 
and for the last few years he had had in operation 
an eroding dredger, with which he had deepened a 
number of shallows in a river where the material used 
to cost something like 1s. 6d. a yard for removing, 
but which was now removed for about ?d. per cubic 
yard. It seemed to be a very economical way of 
deepening the river to stir up the material and make 
the water do its own transport. Then another 
question was, Why stone was used for the mattresses 
instead of clay? Stone was expensive, and clay 
was much better for the purpose. In the Fen 
rivers large mattresses were not used, but fascines 
about 6 ft. long and 1 ft. in diameter. He had 
drained a river with a depth of 20 ft. at low water, 
and a current of 4 miles an hour, without any 
trouble with the fascines. The fascines should be 
laced together, and the quantity of earth be more 
than the weight of the fascines. Some of the work 
on the Fen rivers had been done for more than 
three-quarters of a century, and it stood the heavy 
wash of steamers of several thousand tons, and a 
very large fleet of fishing trawlers, which were 
always running into the banks. 

Mr. William Brown, of Woolwich, said that with 
regard to better work being done by cutters than 
by water jets, his firm had constructed 10 or 12 
dredgers a year, and never two alike, and he 
thought it would be agreed it was hardly possible 
to say that one dredger was better than another. 
Each dredger was made for the local conditions 
with which it had to deal. With regard to Mr. 
Bates’ system, the results brought out on the 
previous day were very good, particularly in dealing 
with dense clay. It was quite possible for builders 
in this country to build a dredger for 75001. to do 
8000 tons an hour. 

Mr. Vernon Harcourt thought one of the reasons 
why the cutters were suppressed was on account of 
the trunks of trees in the Mississippi, and what 
were called ‘‘snags.” It was found where bars 
had been recently formed, chiefly of sand, that the 
water jets stirred up the material sufficiently well, 
and gave a better result than the cutters, which 
were liable to be damaged by any obstacles which 
might happen to be amongst the bars. He could 
hardly believe that the American engineers would 
use stone for the mattresses if clay did quite as 
well, and if it was cheaper. 

The Chairman said the mere statement of the 
immensity of the problem of the Mississippi was in 
itself most interesting, and it was very interesting 
to see how the American engineers had adapted 
local materials to their requirements in the con- 
struction of the enormous mattresses. 


IMPROVEMENT OF THE DANUBE. 

The third paper was on ‘‘ Recent Improvements 
effected in the Navigable Condition of the Sulina 
Branch and Outlet of the Danube,” by Mr. C. H. 
L. Kuhl. This paper we shall print next week. 

Iu commencing shin diseeasalins, Mr. W. H. Hunter 
said there was one point in the paper which was 
interesting as showing the extraordi difference 





of opinion which appeared to obtain in different 
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arts of the earth. He referred to the paragraph 
which stated ‘‘ For the protection of the river 
works, groynes, and revetments, steamers of more 
than 800 registered tons are not allowed to navi- 
gate to a speed exceeding 8 knots an hour. 
Smaller steamers can go as fast as they please. 
His experience, which was a lengthy one, pointed 
in exactly the opposite direction. The smaller 
steamers would run at 8, 10, 12, or 14 miles an 
hour, and they would pile up a wave that no ocean 
steamer could possible produce. pies 
The chairman said the paper had a special interest 
because the works on the Danube took their origin 
from an International Commission, which com- 
menced its operations at the conclusion of the 
Crimean War. That International Commission 
had been of the very greatest benefit to the com- 
merce of the world, and it was a happy circumstance 
that the Commission had been able to carry on its 
work uninterruptedly without any national predi- 
lections or jealousies, working with one idea, viz., 
the improvement of the great waterway of the 
Danube, the granary of Europe. The International 
Commission of the Danube was to that extent some- 
what different to some of the Concerts of Europe 
that had been heard of in other places, and all one 
could hope was that the example of the International 
Commission of the Danube might be followed in 
other instances where the great European nations 
wereinterested. There was in some cases too little 
of the international view and too much of private in- 
terests. The paper was of great interest to him per- 
sonally, because one of his dearest friends had been 
the engineer to the International Commission ever 
since its origin. Sir Charles Hartley’s name was 
well known in all parts of England, and almost in 
all parts of the world, as one of the distinguished 
engineers in his branch. It was a matter of great 
congratulation that the International Commission 
was fortunate enough to secure the services of Sir 
Charles Hartley, because it required no little skill 
and firmness to insist on the fact that the Sulina 
mouth was the one to be treated. He knew that 
great pressure was put upon Sir Charles Hartley in 
favour of the Kilia Mouth and the St. George’s 
Mouth, but Sir Charles stood firm, and he thought 
it would be realised that the results obtained at a 
comparatively small cost at Sulina could never have 
been obtained at either of the other mouths of the 
Danube. Many of the great works so much ad- 
mired depended almost entirely upon the develop- 
ment of dredger plant which had taken place within 
the last ten or twenty years. Looking back twenty 
years, one realised how great that development had 
been. For example, dredging -in the open sea was 
a matter of comparatively modern experience, since 
but a short time ago dredging in the open sea, 
especially in bad weather, was considered almost 
impossible. The great work of the Suez Canal 
could never be maintained at its present depth if 
is were not for the great development of dredging 
ptant. 


River CrypE AND Giascow Harsour. 


“The River Clyde and Harbour of Glasgow ”’ 
was the subject of the next paper, by Mr. W. M. 
Alston. 

Mr. W. M. Alston, who is Engineer-in-Chief to 

the Clyde Navigation Trustees, reviewed the his- 
tory of the river, and described the works carried 
out in connection with the river and harbour. His 
paper is valuable alike as a guide to the engineering 
visitor and a record of splendid work ; but the suc- 
cessive additions to the facilities of the port have 
been illustrated and described in ENGINEERING, and 
we may here refer to articles in recent volumes.* 
_ Several questions, which are sufficiently indicated 
in the rk were asked by members present, and 
the discussion was opened by Mr. W. H. Hunter, 
who said it might be imagined that the absence of 
lock-gates or entrance-gates would lead to a con- 
siderable increase of the silting in the docks, and 
that the docks would become little better than cess- 
pools. He should be glad to hear what the reasons 
were that led to the conclusion that tidal basins 
were preferable to locks. 

Mr. R. Gordan Nicol said the work done on the 
Clyde might be almost termed a canalisation of the 
river, and it reflected ¢ credit on the citizens of 
Glasgow that they had been able to transform a 


* See ENGINEERING, vol. xlix., e 19; vol. li., pages 
106, 439 ; vol. lv., pages 810, 819, eboe vol. Ivii., page 689 ; 
vol. Ix., pages 174, 293, 381, 474; vol. Ixii., pages 469, 620; 





very shallow river into such a magnificent water- 
way. As in other cases, the people of Glasgow 
had been rather short-sighted in <ioning so much 
of the ground to pass out of their hands in the 
vicinity of the harbour, ground that had to be 
acquired afterwards at a very -great cost. One 
feature of the paper was the system of two-storey 
sheds, 75ft. wide, which had been adopted at Prince's 
Dock. In Aberdeen he had adopted the system, 
following the example of Glasgow, on account of 
the limit in quay space, and he found that the upper 
storey was very much more ‘valuable than the 
ground floor. On the ground floor it was neces- 
sary to allow a great amount of carting space, but 
the top floor could be filled up solid. With regard 
to the quay walls, he thought the method of sink- 
ing caissons was an admirable one, and certainly 
allowed going down to a very great depth without 
the expense of coffer-damming and taking out 
the foundations. He thought all work should be 
faced with some hard stone, as the amount of wear 
and tear that went on on the face of the quays neces- 
sitated a very hard surface. 

Mr. Vernon Harcourt said the Clyde had a per- 
fectly-protected entrance, and that had mn a 
great advantage. Mr. Hunter objected to the 
open basins, but, of course, it was a great advan- 
tage to have open basins if there was not too much 
rise of tide, as it did away with all the difficulties 
of locks and gates and machinery. Southampton 
was another place with open basins, and there 
were river quays at Antwerp. With regard to the 
question of the weir, he wished to know in what 
way it was worked. He also desired to know what 
proportion the actual maintenance of the depth of 
the river bore to the amount of dredging that was 
carried out ? 

Mr. W. M. Alston, in reply, said the deposit- 
ing of the dredgings on low-lying land was very 
expensive, and the carrying out to sea was adopted 
for the purpose of saving expense. The objection 
to depositing in Loch Long was considered to be 
very sentimental, and it was held that the people 
themselves did far more harm than the authorities. 
There was no diminution in the depth of the water, 
and, notwithstanding most careful soundings, 
nothing could be found of an objectionable nature. 
The result of going so. far away was the construction 
of larger barges to contend with the rougher 
weather, but it was found that the stuff was being 
carried rather more cheaply, due to the fact 
that larger barges were used. The space between 
the monoliths was purposely kept, as shown in the 
diagram, to permit of a digger getting in between 
the caissons after they were sunk, and excavating 
the space, which was ultimately filled up with con- 
crete. But before that operation took place the 
piling was driven, and that piling went down to 
the top of the shoe. The concrete went down as 
nearly as possible to the bottom of the pile. Mr. 
Brown seemed to favour the making of the space 
larger, but the view taken was that the holes 
should be only such as would be sufficient for the 
digger to fairly work in, and that the more brick- 
work which could be put on the better to give 
weight to the caissons. So far the contention 
proved correct, because no weights were being 
used in the sinking of the caissons, the sinkin 
being done simply by a grab worked by a derric 
crane ; the water was not taken out, and the grab 
worked through the water. At first rolled joists 
were used to carry cross walls, but it seemed to be 
expensive, and timber was adopted. After the 
brickwork had set, there was practically no weight 
upon the timber. The shoe was set up near low- 
water level, and about one-half of the height of 
the monolith was built in situ. Digging commenced, 
and was carried on to a certain length, and then the 
other half was built, and digging resumed, and the 
caisson was run down to its intended — The 
steel work extended to only 25 ft. in height, every- 
thing above that being built in brickwork and 
concrete. With regard to the face of the quay 
wall, freestone had been used to a very large uxtent, 
and moulded concrete blocks; but the latest idea 
was to face the wall with vitrified blue bricks. 
With regard to the possible want of foresight of 
the Clyde Trustees, it was exceedingly difficult for 
them in past years to see how things were going to 
turn. When the new lines were adopted and dykes 
built, the land that was reclaimed from the river— 
from high-water mark to the dyke—fell to the 
landed aay rey and in many cases the trustees 


made single storey if there had been width of 
ground : but the docks were all constructed within 
= — and it could be well understood that 
the ground was very precious, and every possible 
effort required to be made to sninioniee land and 
water space. It was thought necessary to provide 
— for one line of rails between the coping and the 
shed. The weir was not the work of the Clyde Navi- 

tion, but was being done by the Corporation. 

riginally the weir was built to preserve the founda- 
tions of the lowest town bridge, which it did for many 
years. Then the water had to be maintained in 
connection with the water works, and various Acts 
of Parliament prevented the trustees removing the 
weir until a certain water supply was introduced. 
The weir from first to last existed for over 100 
years. In 1881 it was removed, with very injurious 
result ; the river banks gave in, and the Corporation 
and proprietors were at very great expense in pro- 
tecting the banks, which became extremely offen- 
sive at low water. It was decided to adopt the 
same system as at Richmond,-and he understood 
the gates were to be raised at every tide, so that 
the river could have a free scouring effect. With 
regard to the tidal docks, the Clyde Trustees were 
authorised to construct two docks, which were to 
be docks with gates. The work was not constructed 
for several years, and then the question was raised 
whether it was necessary to have gates at all. 
It was felt to be much more important to allow 
vessels to have liberty to come and go at any time 
of the tide than to consider the question of im- 
pounding water. Very large steamers traded on 
the Clyde, and there was not much objection raised 
by them. 

Mr. Hunter asked whether the Anchor Line 
boats or the Clan Line boats, or any of the liners, 
took the ground ? 

Mr. W. M. Alston said that all the liners actually 
took the ground. 

Mr. Hunter said that, with him, if they only 
touched the ground there would bea very great row. 

Mr. W. M. Alston continued, that with regard 
to the proportion between the new work and main- 
— last year the proportion was about half and 
The Chairman said the case of the Clyde always 
reminded him of the gentleman who said that it 
was an example of the beneficence of Nature that 
Providence had made great rivers run by the side 
of great cities. That was not done by Providence 
in the case of Glasgow, but by the dogged perse- 
verence of its inhabitants. A friend of his had told 
him that he remembered riding across Glasgow on 
his horse and fording the river, with perhaps a foot 
and a half of water, at the very spot where now the 
largest ocean-going ships could be seen passing. 
The Chairman pointed out that the caisson and 
cylinder foundations had. been used by the inhabi- 
tants of India for many thousand years. It was a 
very interesting question to know to what distance 
it paid, under modern conditions, to transport the 
dredgings to the sea as compared with pumping on 
the land. It was quite an open questica whether 
the. time had not now arrived when the dredgi 
of Glasgow might be pumped on to the Scumahanes 
as cheaply as they were conveyed 46 miles by sea. 
Mr. Alston had said that it was impossible to state 
with certainty if any change had taken place in the 
high-water level of Glasgow. A priori it seemed 
that if the hydraulic mean depths of a river was 
increased, and the tidal wave greatly accelerated, it 
was almost necessary that the level of high water 
must be raised in order to destroy the momentum 
of the tidal wave. 

The Section then adjourned until the following 


day. 


SECTION IIL—MECHANICAL ENGINEERING. 


The proceedings in this Section were resumed on 
Wednesday morning, when there was again a large 
attendance, and the proceedings were most interest- 
ing, the papers giving rise to very useful discus- 
sions. Mr. W. H. Maw, the Chairman of this 
Section, again presided. 
Tue Use or Hicuty-SuPpERHEATED STEAM IN 
ENaInEs. 
Mr. R. Lenke, of Erith, contributed the first 
per, on ‘* Some Se and Results derived 
i the Use of Highly-Superheated Steam in 
Engi ” which was read by the Secretary, Mr, 
E. Worthington. This paper was printed in extenso 
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two-storey shed, possibly they would haye been 





on page 342 of our last issue. 
Mr, Bryan Donkin was the first speaker, and 
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said that he would be glad if the author could 
give some information as to the quality of lubri- 
cating oil used in the engines worked with super- 
heated steam, as it was a matter of importance 
with reference to the economy, difficulties being 
sometimes experienced owing to the variation in the 
quality of the oil. He presumed that the experi- 
ments which were so fully analysed in the paper 
were chiefly with Continental engines. The author, 
in the paper, stated that with saturated steam 
engines 20 to 25 per cent. of admitted steam was 
condensed during the admission period, and while 
this might be true in some cases, he doubted 
whether it held good in the case of well-jacketed 
cylinders. While an advocate of the system of 
superheating, he was not quite satisfied that the 
economy indicated by the author would show such 
a high percentage of saving if comparison were 
made against really well-designed engines working 
without superheated steam. 

Mr. C. ©. Leach, of Seghill, Northumberland, 
said he would like to have some information as to 
the economy which might be expected to result 
from the use of superheated steam in such engines 
as were used at the pithead, where the coal con- 
sumption was not such an important element owing 
to the low cost of fuel. There the engine had to 
be designed so that a large power might be utilis- 
able for short periods, such power being greatly in 
excess of the normal duty, while the speed usually 
was comparatively low. He would be glad if the 
author could indicate what degree of economy 
might be attained by the use of superheated steam 
in such engines, having in view particularly the 
fact that their working was frequently interrupted 
and that the load was very varied. 

Mr. Henry Lea, of Birmingham, also desired 
information as to the application of the system in 
compound engines now working with saturated 
steam, where the valves, stufling-boxes, and piston 
rings were constructed in the usual way and of 
the ordinary materials. He would like to know 
what degree of superheat could with safety be 
applied under such circumstances, and if it. were 
necessary to alter any of the parts so as to conform 
to the conditions laid down in the paper. He felt 
that if a satisfactory degree of economy could be 
obtained without the necessity of practically throw- 
ing away existing engines, manufacturers would be 
quite satisfied to adopt the system. 

Mr. J. Hartley Wicksteed gave some interesting 
particulars of the application of the system of 
superheated steam to existing circumstances at his 
establishment, which he adopted eighteen months 
ago ‘** without knowledge and without fear’ on the 
recommendation of Messrs. Musgrave, of Bolton. 
The boiler to which the superheater was applied 
was of the Lancashire type, 8 ft. 6 in. in diameter, 
with a furnace flue 3 ft. 6in. in diameter, the 
steam pressure being 100 1b. to the square inch. 
The superheater consisted of long (J-shaped tubes 
hung down from a cast-iron box with a division in 
the middle of the box, so that the steam passed 
down the side of each [J furthest from the flames 
and up the other leg, the hot gases impinging on 
the pipes right opposite the furnace flue. This 
boiler was the central source of power for works 
covering three acres of ground ; one of the prin- 
cipal engines was as near as possible to the boiler- 
house, another, driving hydraulic pumps, was also 
in close proximity, while a third adjoining was used 
for blowing furnace cupolas. But in addition there 
were a couple of engines 150 ft. distant from the 
boiler for driving three lines of shafting, and there 
were also steam hammers and a small engine for 
driving the smith’s fan, with a sand mill engine also 
at considerable distance, so that half the steam 

ower of the boiler had to be transmitted 150 ft. 

he engines were of different types: some with 
ordinary slide valves, others with double-beat valves 
for admission and Corliss valves for exhaust ; while 
the steam hammers had piston valves, and yet not 
the slightest difficulty had been experienced with 
the superheated steam. Indeed, there was no indi- 
cation of the use of it, excepting for the records of 
temperature taken periodically at the engines. 
The observations showed that dry steam was supplied 
in the cylinders of the engines 150 ft. distant 
from the boiler, whereas formerly the steam’ was 
very considerably saturated with water. Another 
result was that less trouble was experienced from 
water -hammering in the cylinders and at the 
pipe joints. The engines worked more cheerfully, 
the shafting made more revolutions per hour, and 
accommodated itself mos! satisfactorily to turning 


the increasing load. Studying Mr. Lenke’s paper, 
he realised the solution of the problem which had 
troubled some users of superheated steam, because 
with steam pressure of 100 lb. the temperature of 
saturated steam would be about 340 deg. Fahr., 
while that of superheated steam was 500 deg., indi- 
cating a 160 deg. of superheat, which seemed to him 
to give the satisfactory economy without involving 
any of the trouble indicated in Mr. Lenke’s paper. 
But he would like to know from the author what 
was the difference in the benefit derived from using 
the 660 deg. to 700 deg. Fahr., which Mr. Lenke 
regarded as the temperature giving the fullest 
advantages, and that adopted at his works, namely, 
500 deg. This was an important point, in view of 
the fact that while 700 deg. necessitated special 
conditions, his own experience would show 500 deg. 
involved no trouble, and gave satisfactory economy. 

Mr. Michael Longridge, in complimenting the 
author, said that the subject might give rise to 
almost endless discussion, but as time was limited 
he would confine himself to one or two points. 
Mr. Lenke had restricted himself to a consideration 
of one of several uses and advantages of super- 
heated steam, and that one dealt with in the paper 
was perhaps the least important so far as the mill- 
owners of the North of England were concerned 
in view of the low cost of fuel. The first use of 
superheated steam was to heat or evaporate water, 
and this was practically the primary object in its 
application by Mr. McPhail, of Wakefield, who 
passed the superheated steam into the boiler, re- 
ducing it to the state of slightly superheated steam, 
and as such passing it on for use in the steam 
cylinder. The saving effected in this case was not so 
much in the engine as in the increase in evapora- 
tive power, an advantage which enabled, for in- 
stance, electric light stations to put an overload 
upon their boiler without increasing the permanent 
steam-generating plant or going to the dangerous 
expedient of forcing draught. Incidentally, also, 
Mr. McPhail was the first to demonstrate the im- 
portant fact that steel tubes could be subjected to 
great heat, and thereby he greatly advanced the 
possibilities of the use of superheaters. The 
second aim in applying the superheated system was 
to dry the steam, and, as Mr. Lenke had stated, 
this was realised by obviating cylinder con- 
densation with multiple expansion. But to 
attain this it was not necessary to adopt that 
degree of refinement which was indicated in the 
paper, and thus in print works, bleach works, and 
iron works, where there were a number of small 
engines situated at considerable distances from the 
boiler station, 100 deg. of superheat would probably 
be sufficient to be beneficial, even in the case of 
large and otherwise economical engines. At the 
same time, he questioned whether the percentage 
of economy could be as high as was indicated in the 
paper if the engines otherwise were of satisfactory 
design. Steam of nearly 500 deg. Fahr. tempera- 
ture could be used in engines with the ordinary 
Corliss valves without any trouble; and if there was 
no difficulty with the valves, there would be none 
with the pistons. He noted the author’s remark 
that temperatures of 660 deg. to 700 deg. Fahr. 
were necessary to obtain the full benefit; but when 
one remembered the complicated castings for 
jacketed cylinders which would be necessary to 
resist unequal expansion, he thought he would be 
chary about recommending such a temperature, 
more particularly as with the low cost of coal, as in 
Lancashire, the percentage of saving might not 
justify the complications. The principal desi- 
deratum in a mill was: not so much low coal con- 
sumption, but the certainty of constant running 
without any stoppage ; and while engineers placed 
as he was, in connection with insurance companies, 
might be charged with conservatism, he felt that he 
would not be justified in such cases in involving 
expenditure of other people’s money, as well as 
grave risks. 

Professor Ripper was the next speaker, and re- 
ferred at the outset of his remarks to the value of 
the experience with superheated steam given in 
the paper. The main point at issue seemed to him 
to be the degree of superheat engineers would be 
wise in adopting. If he were a manufacturer, with 
good plant already fitted, he certainly would be 
slow to introduce such a system as advocated by 
the author, in view of the many difficulties indi- 
cated; but these, he felt, were associated only 
with a high degree of superheat. In the system 
adopted by Mr. Wicksteed, he thought that the 
immunity from-trouble was, perhaps, due to the 














apparatus being upon the same lines as that of Mr. 
McPhail, where the highly-superheated steam was 
passed through the water in the boiler before it 
passed to the engine, and at this remark Mr. Wick- 
steed interjected the remark, ‘‘ No, it does’nt.” Pro- 
fessor Ripper amplified his remark by saying that 
instead of passing through the water, the steam was 
allowed to pass through along lines of pipes, which 
gave the same result, although the heat radiated by 
steam when traversing the pipes did not evaporate 
water, as in the McPhail system. Thus, with 
relatively low superheat the mechanical difficulties 
did not occur, and he felt that we have enough 
practical experience with low superheat to justify 
its application with safety, and certainly with con- 
siderable economy—to the extent of 100 deg. or 
150 deg. Fahr. If the phenomenal results indicated 
in the paper had to be obtained, they were only 
possible with specially constructed and, perhaps, 
complicated engines. 

Professor Goodman asked Mr. Wicksteed if he 
would indicate the amount of economy obtained 
with his system. His own experience, he added, 
was to the effect that for every 50 deg. of super- 
heat a gain in economy of 10 per cent. might be 
anticipated ; but this gain considerably decreased 
proportionately to the temperature when 100 deg. 
were exceeded, and this he felt was due to the fact 
that for the first 50 deg. they had the advantage of 
dryness as well as superheat. 

Mr. Hall-Brown, Govan, wished to have some 
information about the application for marine pur- 
poses, and the extent of superheating desirable on 
shipboard, and, moreover, asked for further infor- 
mation as to the losses on account of temperature 
variations in the cylinders, as the author mentioned 
that they were smaller than with saturated steam, 
because the loss of heat from superheated steam 
had lower calorific value than the latent heat of 
saturated steam. Mr. Hall-Brown would like to 
know from the author how he justified that state- 
ment. He also asked Mr. Lenke to inform them as 
to whether 700 deg. Fahr. was the maximum prac- 
ticable temperature, and if this was determined by 
the mechanical difficulties then becoming insuper- 
able. With regard to the decreased prime cost 
due to the reduction of boiler power to the extent 
of 30 per cent., indicated in the paper, he thought 
that sufficient account had not been taken of the 
counterbalancing increase in cost due to the more 
expensive type of engine and the necessary refine- 
ments introduced. In regard to oil consumption, 
the author seemed to forget that with some marine 
engines no lubricating oil was now used within the 
cylinders, the consequence being a greater purity 
of boiler feed. 

Professor Watkinson, Glasgow, was the next 
speaker, and said that Mr. Lenke seemed to have 
omitted any reference to what he regarded as one 
of the most important advantages of the use of 
superheated steam—the leakage past valves, &c., 
with such steam being considerably less than that 
with saturated steam. As to the use of a higher 
quality of oil, he mentioned that on one occasion 
in connection with the lubrication of a Corliss 
engine, when difficulties arose, a superior oil, cost- 
ing 5s. per gallon, was used for a short period, after 
which the ordinary oil at 2s. 6d. a gallon was found 
to work most satisfactorily, and has since been 
continued. In reference to Mr. Lenke’s remarks 
about the absence of great advantage in multiple- 
cylinder expansion when superheated steam was 
used, and the possibility of triple-compound engines 
being consequently discarded, Professor Watkin- 
son remarked that the author seemed to forget 
that there were other advantages and economies, 
in addition to the question of reducing initial con- 
densation, and for these reasons alone there was no 
likelihood of the multiple-expansion system being 
superseded. 

Mr. Lenke was then called upon to reply, the 
time available not permitting further discussion. 
In reply to Mr. Donkin, he said that the oil used had 
a high flash-point—about 180 deg., and that lately 
an oil was obtainable in London which gave a very 
satisfactory result, and cost only 2s. 6d. per gallon. 
Mr. Donkin was right in assuming that the experi- 
ments referred to in the paper were all of Conti- 
nental origin. There were very few engines using 
highly-superheated steam running in this country. 
His observation as to the initial condensation being 
20 to 25 per cent. in engines using saturated steam 
was really an average taken from many trials. It 
had been proved on trial by Professor Schroeter on 
highly economial triple-expansion engines that 











Sept. 13, 1901.] 


ENGINEERING. 





351 








— - 

with superheated steam having a temperature of 
480 deg. to 500 deg, the economy was about 
16 to 17 per cent. in steam consumption, and 
from 15 to 16 per cent. in coal consumption, 
and these results had been confirmed in other 
trials. It was important, further, to note that 
the measure of economy did not take into account 
the condensation in the pipes, which was, of course, 
greater with saturated steam; and if that economy 
wereincluded, the advantage in the case of thesuper- 
heated engioe might be as high as 20 per cent. 
There was no difficulty in using superheated steam 
of a temperature of 480 deg. Fahr., and the saving 
in coal would certainly be from 12 to 14 per cent. 
With reference to winding and hauling engines for 
mining purposes, the system of superheating was 
applied in some cases on the Continent, the average 
temperature being from 450 deg. to 480 deg., and 
the experience of from 10 to 15 months showed 
that when the engine was stopped fora few minutes 
the rise in temperature was not great ; the economy 
in such cases was from 10 to 12 per cent. in coal 
consumption. In the case of one hauling engine, a 
temperature of 660 deg. Fahr. was now applied, 
but the engine had not been running long enough 
to enable any definite conclusion to be arrived at. 
He did not advocate any excess over 700 deg. Fahr. 
because the conditions might not be quite satisfac- 
tory ; above that temperature the tubes begun to 
anneal, and became permeable, so that the super- 
heater was of short life and was not reliable. With 
regard to the question raised by Mr. Longridge, 
Mr. Lenke remarked that he purposely refrained 
from mentioning constructors or designers, his 
aim being only to deal with the effect on engines 
of a high degree of superheat. It was quite true, 
and was indicated in Table I. given in the paper, 
that the greatest percentage of economy was ob- 
tained from the first 100 deg. owing to the drying 
and superheat. With regard to the temperature 
desirable for various works, that must be left to the 
engineer after consideration of local conditions. As 
to the application in marine engines, a superheater 
of very large size had quite recently been fitted to a 
North German Lloyd’s steamer, and this would be 
put into service in the course of a few weeks, when 
interesting results will doubtless be obtained. As 
to the question of the reduction of leakage conse- 
quent on superheating the steam, raised by Pro- 
fessor Watkinson, he was making experiments, but 
at present was not quite satisfied that there was 
less leakage at the valves than with saturated 
steam. 


THe REMUNERATION OF LaBouR. 


Three papers dealing with this important subject 
were next read, with the view to their being dis- 
cussed simultaneously. The first was by Mr. 
James Rowan, of Glasgow, on ‘‘A Premium 
System of Remunerating Labour,” and this we 
print in fullon page 383 of this issue. At the con- 
clusion of his paper Mr. Rowan pointed out that 
under the system he had described no man could 
earn double wages. Presuming that a worker 
earning 8d. per hour was allowed 100 hours to do a 
given job (the cost for labour to the employer 
being, under such circumstances, 800d.), and he 
did it in 50 hours, he reduced the time taken 50 
per cent., and his hourly wage became Is. instead 
of 8d., while the cost of labour to the employer 
became 50 x 12 = 600d. But supposing he did the 
work in one hour, his wage was increased by 99 
per cent., becoming 15 92d. per hour, while the 
total cost of labour to the employer was 15.9d. 
In other premium systems where the man was 
allowed 100 hours and reduced the time occupied 
to 1 hour, the wage became 404d. per hour, a 
state of affairs that any employer would object to, 
= would be a great temptation to cut down their 
rate. 

The second paper was by Mr. William Thomson, 

lasgow, on ‘‘Some Factors Affecting the Econo- 
mical Manufacture of Marine Engines,” which is 
printed in full on page 379 of this issue ; while the 
third paper was on ‘* Workshop Methods ; Some- 
Efficiency Factors in an Engineering Business,” by 
Messrs. William Weir and J. R. Richmond, Glas- 
gow. This paper also will be found in extenso on 
page 376, so that we may proceed at once to report 
the discussion on the three papers, which proved 
of great interest. 

Me. George Livesey, the Chairman of the South 
Metropolitan Gas Company, and Chairman of Sec- 
tion VIII. of the Congress, opened the discussion, 
and remarked that his business, the manufacture of 


gas, was totally different from that of a mechanical 
engineer, who experienced keen competition at home 
as well as abroad. But the fundamental princi- 
ples he had in view in carrying out the profit- 
sharing principle at the South Metropolitan 
Works ought to actuate engineers also—the benefit- 
ing of the employé as well as the employer; such 
schemes must be of mutual advantage, or they 
soon came to nought. The papers that had been 
read dealt satisfactorily with the employers’ view, 
and at the same time they tended to increase the 
interest of the worker in the concern to turn out 
the work to the greatest advantage ; and from this 
= of view the premium system was admirable ; 


ut he was afraid they fell short in one particular 
—they did not render the workman any permanent 
good. The real question was, What did the men 


do with the money? They worked harder, and 
used the tools to greater advantage ; but he was 
afraid that in nine cases out of ten the money was 
spent to no purpose—a remark which was greeted 
with many contradictions. Mr. Livesey quoted the 
view of Mr. George Thomson, a large woollen 
manufacturer in Huddersfield, in support of his 
view, to the effect that such schemes did more harm 
than good, because the thriftless presumed upon 
them, and sometimes spent their bonus in advance. 
His own experience was that such a plan would 
have been dead long ago in connection with the 
South Metropolitan Works, whereas the scheme he 
had carried out had been of lasting advantage. It 
was based on an adaptation of the sliding scale to the 
advantage of the worker, who secured a bonus accord- 
ing to the reduction in the selling price of gas. From 
the first they sought to encourage the men to leave 
the bonus in the hands of the company, and 
allowed interest at the rate of 4 per cent., which, 
however, had ultimately been reduced to 3 per 
cent., the workers at the same time having leave to 
withdraw their money at a week’s notice. About 
45 per cent. left their bonus in the company’s 
hands, but the greater proportion took it out year 
by year, and it did them no good. Now, it was 
compulsory upon the worker that half the bonus 
must be left in the hands of the company, and for 
this the workers got shares in the ordinary stock of 
the company, and the result had been that many 
left in the whole of their bonus, and at the present 
time about 3000 of the workers owned 140,0001. of 
the company’s stock, about 2000 of the workers 
having 100,000/. stock. About 90 per cent. of the 
workers were now saving the whole of their bonus. 
The result was a permanent gain tothe men. From 
this point of view he thought that the premium 
system might be improved upon, because, with a 
boom in trade, he felt that it was only a case of the 
liquor bill increasing, and that there was no per- 
manent benefit. In Messrs. Weir and Richmond’s 
paper he noted that there were no representatives 
of the workers on the ‘‘Friction Club.” He 
thought this was a mistake, and instanced the fact 
that upon the board of directors of the South 
Metropolitan Company they had had for over 
three years two working men directors who had 
risen to the full dignity of their responsibility 
and had become in the fullest sense of the word re- 
presentatives of the company, and not, as was 
feared by many, merely delegates of the workers. 

In this way the employé appreciated confidence. 

The workmen’s ‘‘Suggestion Scheme” mentioned in 
the same paper was admirable, but he thought the 
authors had been unfortunate in their reference to 
the National Cash Register Company, where, not- 
withstanding such projects, there was now prevail- 
ing one of the worst strikes of recent times. The 
company had aimed at doing good, but in the wrong 
way. Concluding, Mr. Livesey said that the em- 

ployers were not called upon to be a Providence for 
their men; what they should aim at was to put 
them in the way of helping themselves : let them 

become capitalists in their small way. 

Mr. Wigham Richardson asked if the shares of 

the South Metropolitan Gas Company were sold 

to the men at par value, and received the reply 

from Mr. Livesey that they were transferred at 

market price. Mr. Richardson also asked Mr. 

Rowan how his scheme was regarded by the trades 

union. 

Mr. Arthur Greenwood said that they had in one 

section of their works adopted the premium system 

almost on the lines indicated in Mr. Rowan’s 

paper, with the result that a very much better 

feeling prevailed between the men and the. fore- 

man in that particular department. At the same 





time there was a large increase in the amount of 


work turned out, the system having for the first 
time in his experience encouraged the workmen to 
bring forward suggestions for increasing the output, 
and = seemed — — one - the most im- 

rtant advantages. ile he greatly appreciated 
the scheme carried out so cutesaialin he Mr. 
Livesey, he questioned whether it could be adopted 
in all works, because the workers not infrequently 
moved from shop to shop, and thus only a propor- 
tion remained permanently and could be interested 
financially in the establishment. The department 
in which they adopted the premium system was 
that for the manufacture of torpedoes, in which 200 
men were engaged, and their experience was very 
satisfactory. ey had a very good piecework 
system in other departments of the works, but he 
looked forward to the time when they would extend 
the premium system to other departments. 

Mr. W. H. Allen, Bedford, referred to the great 
improvements which had recently been made in 
the shops for the comfort of the workers, a develop- 
ment in which Germany had led the way, and by 
which they had been able to remove conditions 
which were most pronouncedly a reproach upon 
the — of not remote years. At his works 
at Bedford they hada scheme for suggestions some- 
what similar to that described in the paper read b 
Mr. Richmond, but he found that it required muc 
whipping up to maintain the interest of the 
ordinary employé ; and he thought that the per- 
centage of men who exercised their brains in such 
matters was comparatively small. One of the 
most hopeful signs of the times was the fact that 
men who had been trained in a university were 
turning more readily to the pursuit of mechanics, 
and in his place alone there were 15 men from 
Oxford and Cambridge, and the fertility of their 
brains was wonderful. They had also in operation 
a jury system for the adjustment of disputes, and 
his experience was that not oniy were the work- 
men more guarded in presenting a grievance 
without real basis to such a jury of their fellow- 
workers than they would be if they had only their 
employers to deal with, but the decision of the 
jury was more readily acquiesced in, and in his 
case he never failed to accept the decision. Mr. 
Allen was doubtful as to the ultimate success of 
the premium system in all cases, and was anxious 
to know if it gave the workmen a permanent 
increase in the amount of their year’s earnings. 

Mr. A. Saxon, Marchester, said that in his 
experience of general engineering work he was 
gratified to find to what extent standardising could 
be adopted, and he believed that there were few 
practical obstacles to the adoption of the premium 
system. 

Mr. Hans Renold, Manchester, said that he had 
early sought to introduce piecework under most 
favourable conditions so far as repetition work was 
concerned, as he produced about 24 millions of one 
piece in a week, but he found that the question of 
the ultimate passing of the product interfered with 
the result. He had, about three years ago, adopted 
the premium system for some half-a-dozen operators, 
and had since developed it to forty, but he still 
felt that the scheme did not give the full benefit 
that he would like, and he sympathised greatly 
with the remarks that Mr. Livesey had made. In- 
deed, he had in contemplation a scheme which was 
not dissimilar to that described, but he did not 
feel confident yet in launching it. One important 
essential in the premium system was to fix a fair 
standard, so that the medium class of workman 
would make a satisfactory wage, and a more intelli- 
gent one something more, andthe weaker artisaneven 
a little extra when he did a little extra work. The 
standard must not be cut down in any way, because 
nothing was more discouraging to the workers. 
What he believed would bring a satisfactory result 
was a greater attention on the part of the manager 
of the works. He was also certain that the premium 
system could never enable them to dispense with 
careful inspection. ‘*The wage of liberty is eternal 
watchfulness.” 

Mr. T. Hurry Riches, Cardiff, said that the 
papers read raised a problem which he regarded 
with considerable anxiety, use he was not 
quite clear as to the advantages of the premium 
system over piece work, and whether it held out 
the same inducement to get over a larger volume of 
work. Moreover, it could not relieve them of the 
necessity for a proper inspection of the work. 
Again, profit sharing w4s satisfactory to the men so 
long as a profit. was being earned, but as soon as 





depression came and profits diminished, they 
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wanted to know where the profit had gone, and| 
were not disposed to take less money. He had | 
been, nevertheless, greatly interested in the success | 
of Mr. Livesey’s scheme, but it should be remem- | 
bered that special conditions prevailed, because 
the commodity supplied was not only a necessity 
for the great majority of the people, but there was 
such an arrangement for arranging the selling price 
according to the cost of production as to enable a 
fair profit to be insured at all times, so that some 
measure of gain must always be credited to the 
men. He had known many cases where provident 
and saving arrangements had been made for the 
men, and was surprised and regretted the small 
extent to which they were taken advantage of. 
A more general education of the workmen to be 
more provident was really what was wanted. He 
was much struck with the fact that more work was 
got with the adoption of stronger machines. This 
he had always contended for, and had always fitted 
tools to give a heavier cut ; but into this question 
he was not disposed to enter ; he cordially approved 
the consultative arrangement described, and com- 
mended the idea of placing confidence in the work- 
men. It seemed to him that the principle of the 
premium system was somewhat illusory, the price 
tixed being more or less fictitious, and there must 
always be a doubt in the worker's mind as to 
whether the employer should always get the one- 
half of the economy in the time taken. With a 
piecework price there was some finality, and the 
duty of the employer was to see that the very best 
appliances were placed at the disposal of the men, 
and by this means the cost of production was re- 
duced. 

Mr. Walker, of Wigan, said that at his works he 
experienced no difficulty in extending the principle 
of piecework to general work, and found that the 
men were so satisfied with it that there was some 
jealousy on the part of those not on piecework. 

Mr. James Rowan was then called upon to reply 
to the discussion. He said that they had received 
many proposals from the men, having for their 
object the improvement of the output of the men, 
knowing that it was to their interest todoso. It 
was 34 years since they had adopted the system 
described in his paper, and the men now earned 
from 35 to 45 percent. increase on their wage. He 
laid great stress on the fact that the premium rate 
should not be reduced, and he believed that it 
was because of this fixity that the men so readily 
suggested improvements. Inreply to Mr. Wigham- 
Richardson, he said they had no knowledge as to 
how the trades unionists looked upon the scheme ; 
but the workmen viewed it with great favour, and 
any suggestion to revert to the day wage would be 
a sad blow to them. In his opinion the same 
amount of inspection was required whether the 
men were working on the hourly rate, on the 
premium system, or at piecework. As to the 
greater output due to heavier machines, he thought 
that was a question for Mr. Thomson to deal with; 
but they were adopting heavier machines with that 
aim in view. He felt that the criticism of Mr. 
Livesey was partly due to his want of knowledge as to 
the class of men with whom they were dealing in 
the Clyde district. Like Mr. Livesey, his aim was 
to enable the men to help themselves, and he felt 
that the workmen in question were as able to benefit 
by the increase in their earnings as any gentleman 
in the meeting. 

Mr. William Thomson, in replying to the ques- 
tion raised by Mr. Riches, pointed to the Table in 
the paper giving exact’ information of increased 
output due to heavier machines and deeper cuts. 

Mr. J. R. Richmond was also called upon to 
reply to the discussion. He said that the more 
remote they made the workmen’s reward, the less 
advantage would accrue. When a man received 
his premium bonus periodically, he felt he was 
getting something tangible for his increased effort ; 
and as to the spending of th:s money rationally, he 
might mention the fact that while the bonus was 
generally paid every four weeks, the men desired 
that the payment should be deferred, so that they 
would have an eight-week bonus to lift before the 
holiday seasons—at midsummer and at Christmas. 
Moreover, the number of cycles used by the men in 
travelling to and from their work suggested that the 
cycle trade must have benefited considerably from 
the bonus system. Mr. Allen had pointed to a 

ssibility of relaxed interest, and in reply to that 

e would only say that it was absolutely n 





that the —_. in the business should give their 
attention to all such schemes. Unless that was 





done, any scheme would flag, and the men become 
listless. Their experience was that the men who 
made suggestions turned up month after month, 
displaying brain power and ingenuity, and thus the 
scheme was an indirect means of enabling them to 
choose workers for promotion. 


Tue Metric System. 


Mr. Arthur Greenwood read the next paper, 
which was a very comprehensive view of the ad- 
vantages which accrue from the application of the 
metric system to workshops, but as the time for 
adjournment had arrived, and the members were 
anxious to proceed on one or other of the important 
visits arranged to different works, it was agreed 
that the discussion should be deferred until the 
meeting on the following day. 


SECTION IV.—NAVAL ARCHITECTURE AND MARINE 
ENGINEERING. 


On the second day of the Conference, Wednes- 
day, September 4, the members of this Section 
again assembled in the Humanity Theatre of the 
University, the President of the Institution of 
Naval Architects, the Right Honourable Earl of 
Glasgow, again occupying the chair. 


SHIpyaRD EQUIPMENT. 


The first business taken was the reading and dis- 
cussion of two papers. The first by Professor 
J. H. Biles, on ‘‘ Shipyard Equipment,” and the 
second by Mr. Robert Robertson, on ‘‘ Electrical 
Power Supply in Shipbuilding Yards and Marine 
Engine Works.” These two papers were read con- 
secutively, a joint discussion being taken on them. 
We print Mr. Robertson’s paper on page 384. 

Professor Biles pointed out in his paper the 
necessity for constant improvement in labour-saving 
tools, and discussed the division of the work of a 
shipyard into iron and wood work sections, after 
which further consideration was given to some 
iron-working tools. The structure of a ship, and 
the method of shaping the different parts, was 
described. Descriptions, accompanied by illustra- 
tions thrown by the lantern on the screen, were 
given of each of the following machines and tools: 
Punching, shearing, countersinking, and planing 
machines ; plate-bending rolls and straightening 
rolls ; plate-edge planing, beam bending, joggling, 
and bevelling machines ; hydraulic punching, shear- 
ing, flanging, and riveting machines; pneumatic 
tools for riveting and boring, and a few electric- 
driven tools. The general subject of cost of pro- 
duction, and the relation between design of structure 
and shipyard plant, was next treated of. The 
general arrangement of plant in a shipyard was 
described, together with the principal considera- 
tions determining the relative positions of, numbers, 
and power of different machines, and the general 
transportation plant of a shipyard. 

Mr. H. M. Napier was the first speaker. He said 
that Professor Biles deserved great credit for pre- 
senting so simple a paper, more especially when it 
was remembered how he revelled in mathematical 
formula. Referring to the machinery for dealing 
with plates described in the paper, the speaker said 
that shipbuilders would remember how, in early 
days, only small plates were used. The machine- 
tool maker then came into the field, and produced 
machines of larger size and greater power, capable 
of dealing with heavier plates. The steel maker, 
who might have thought himself wise in his gene- 
ration, charged higher prices for these larger plates, 
and the consequence was that their use for a time 
was checked. This condition of affairs righted 
itself ultimately, so that ship plates have gone on 
increasing until they have arrived at their present 
dimensions. Referring to Mr. Robertson’s paper, 
he said that there could be no doubt but that the 
electrical transmission of power had a great future 
before it. His own firm had started, two years ago, 
with an installation of 60 horse-power, which was 
thought to be ample at the time. They speedily 
found it altogether too small. He agreed with the 
author that small electric motors did not give 
efficient results. In one machine he had seen the 
power required go up 100 amperes at a single 
squeeze of the press. They had tried machines 
first of five horse-power, then of ten, and had now 
increased that to 15 horse-power with advantage. 
What was needed was an ample margin. In con- 
clusion, he would say that in all new plants the 
shipbuilder should look on electricity as his best 
friend. 

Mr. de Rusett said that in the yard of his firm, 





Messrs. Swan and Hunter, of Wallsend, they used 
all three systems of power transmission—electric, 
pneumatic, and hydraulic. They had not found 
pneumatic riveting less costly, but it was un- 
doubtedly useful, seenily in confined spaces, 
such as intercostals. For pneumatic riveting, how- 
ever, the work had to be closely screwed together, 
as the air-driven machines were not like hydraulic 
riveters, which held the plates closely together as 
the operation proceeded. In chipping, caulking, 
and drilling there was considerable economy in the 
use of the pneumatic system. The speaker referred 
to the cantilever crane which had been erected for 
ship construction at the Wallsend Works of his 
firm, and to the overhead cranes in the sheds 
over the shipbuilding slips ; the very great advan- 
tage of dropping materials down from the top could 
hardly be exaggerated. It enabled the work to be 
carried on continuously in ‘any part, for gaps could 
be filled up afterwards. Mr. Hunter had been the 
first to establish at Wallsend this system of over- 
head cranes, but the Americans had since taken 
the matter up, and had considerably enlarged on 
what had been done, introducing machinery of 
increased dimensions. When the cranes were first 
installed, they had had, as a matter of course, some 
trouble with the workmen. That was no more than 
was expected. The men wanted all the advantages 
accruing from the outlay of capital necessary for 
the installation for the new appliances. The firm 
therefore discontinued the use of the plant, return- 
ing to the old methods, and in a short time the 
men were glad to modify their terms, and allow 
the owners some share of the profit due to the 
advances made. In the building of the Ivernia 
50 ft. of the ship had to be outside the shed, and 
it was a striking object lesson of the great difference 
between the old and the new methods. His firm 
owned their own electric supply station, but 
Mr. de Rusett considered that the country wanted 


ran extension of the electric supply companies with 


large central stations scattered throughout the 
centres of industry, so that power might be pro- 
duced in bulk. Probably it would be advisable for 
the works of these companies to be placed near the 
coal supply. In conclusion, he would say that, as 
a general principle, whatever can be done by a 
machine should not be given to a man to perform. 
The man should do the thinking, and the machine 
the labour. If that principle were carried to 
the fullest extent economically possible, the mini- 
mum cost of production would be reached. 

Professor Biles said, in reply to the discussion, 
that there was nothing more for him to do than to 
thank the speakers for their friendly remarks. 

Mr. Robertson, in reply, desired only to say how 
pleased he was to hear Mr. De Rusett inform the 
meeting that the covered shed system was intro- 
duced by Mr. Hunter, on the Tyne. Its use was 
spreading, especially in Continental shipyards. One 
disadvantage of the system was that with increased 
size of ships the sheds were apt to become too 
small. 

Fioatine Docks. 

The next paper taken was by Mr. T. Gibson 
Bowles, M.P., and was entitled ** A Memorandum 
on Floating Docks,” of which we subjoin an 
abstract. 

Mr. Bowles in his paper pointed out that the 
floating dock had developed greatly and rapidly. 
It had passed through the same phases as ships ; 
growing from wood to iron, and from iron to steel ; 
increasing in size, altering in form, and having been 
as much improved in design and details as ships 
themselves. The older types, such as the old 
Bermuda Dock, shaped like a capital U, with 
double sides and bottom, were even more obsolete 
than a battleship of that date (1868) would now be ; 
nor could that dock be thought of to-day as an 
adequate provision for to-day’s warships. The 
original floating docks were long iron vessels, with 
gates at each end; the whole floated on the water. 
The ship entered the dock at one end; the gate 
was swung to behind her; she was shored up in- 
side, and the water inside the dock pumped away 
from around her. This was a dock differing from 
the graving dock only in that it floated on the 
water instead of being hollowed out of the ground. 
Then came the lifting dock with open ends, which 
first sank in the water, was then —-, out, and 
raised the ship as it rose. Its typical form to-day 
is that of the large and powerful new Bermuda 
Dock, which is the type probably best adapted for 
general use, 








There are also the L-shaped docks, which are of 
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three kinds : 1. Offshore docks connected by booms 
i shore. 2. Depositing docks with a floating 

to piles a P g§ aoc ; 
outrigger. 3. Off-shore docks with a floating out- 
rigger. The two latter are entirely floating, and 
wholly free from all connection with the shore. 

The British Government has recently ordered 
a new and larger floating dock, costing 195,0001., 
delivered on the Tyne, or 230,000. in all, de- 
livered at Bermuda. For it is to be towed to 
Bermuda to take the place of the one already there. 
This dock is self-docking, and is 545 ft. over keel 
blocks, entrance 100 ft., capable of taking vessels 
drawing 33 ft., with a lifting power of 15,500 tons. 
We also find that the United States Government 
has recently ordered one 525 ft. over blocks, 
entrance 100 ft., with lifting power up to 18,000 
tons, for New Orleans, where these docks have been 
tried since 1866. : ; 

The qualities of importance to be considered in 
a comparison of docks were said to be seven in 
number: 1. Advantages and disadvantages of the 
general mechanical principle employed. 2. Cost, 
in which is included original cost, cost of up-keep, 
and cost of working. 3. Time required for the con- 
struction of the dock. 4. Mobility of the dock. 
5. Adaptability of the dock for its work under all 
conditions. 6. Certainty in construction of the 
dock, both as to time and cost. 7. Length of time 
required to berth and safely dock an ordinary vessel 
under ordinary circumstances. Each of the above 
qualities was discussed in detail by the author. 

Discussion on this paper was opened by Mr. 
Clark, who said that in the main he could confirm 
the statements made by the author in the paper. 
He (the speaker) was much surprised to hear, a 
short time ago, the official mouthpiece of the Ad- 
miralty say, in his place in the House of Commons, 
that no engineer would use a floating dock in any 
position where he could place a graving dock. Mr. 
Clark thought that no engineer would be inclined 
to make so sweeping a statement. The graving 
docks of this country had their origin in tidal 
creeks : when the under-water parts of a vessel had 
to be examined in old days, the ship was drawn up 
a creek, and the water was dammed off after it had 
ebbed away. On the Continent, where there was 
little or no tide in places, vessels were pulled out 
of water, and that led to slipways being introduced. 
In Hamburg the river was slightly tidal, and there, 
in 1848, a wooden floating dock was established. 
In the year1859 another was added. Since then the 
number of floating docks had increased enormously, 
and their individual capacity had gone up also in a 
surprising manner. In the meantime only two sma!l 
graving docks had been constructed. At the yard 
of Messrs. Blohm and Voss at Hamburg they were 
now building a floating dock of 17,000 tons capa- 
city, and the plans were being prepared for another 
floating dock of 500 tons more. That the floating 
dock was cheaper than the graving dock in first 
cost was a matter beyond question. There came, 
however, the problem of upkeep. The advocates 
of the graving docks said they would last for ever. 
Even if that were true, it was a question whether 
such structures might not be made to last too long. 
For instance, a dock that would take a first-class 
line-of-battle ship of the end of the last century, 
such as the Victory, would not now accommodate 
a destroyer. Under these circumstances, was it not 
better to build something that was cheap, but 
effective, and would last its time? It had been 
proved that floating docks would work for fifty 
years, and even then would be worth something to 
break up. In regard to upkeep, it had been found 
that the cost averaged between 4 per cent. and 1.5 
per cent. per annum, the latter being the highest 
figure known. This was based on the earnings, 
with the lifting power as a means of comparison. 
In regard to working, there was no difference 
of any importance between the two types; the 
labour and attendance in a graving dock being 
as nearly as possible the same thing as in a floating 
dock. Generally speaking, he wished to bear out 
what the author had said in his paper. That, 
perhaps, was natural, as the remarks of Mr. Bowles 
had been all favourable to the floating dock. He 
would thank him, however, for giving the facts 
wider publicity by bringing them before the Con- 
gress. In conclusion, he would point out that the 
floating dock was the work of the naval architect, 
whilst graving docks came within the province of 
the civil engineer. It was a notable fact that since 
his late uncle had read a paper before the Institu- 
tion of Civil Engineers, many years ago, nothing 
had appeared before the Institution on this subject. 








His own firm at the present time had in hand de- 
signs for floating docks having 100,000 tons lifting 
capacity. 

Admiral Sir Gerald Noel remarked that there was 
little doubt but that the author had said all there 
was to say on floating docks. Undoubtedly the 
Admiralty preferred graving docks to floating 
docks ; that was their decision. But that did not 
mean that floating docks had not a sphere of utility 
in positions where graving docks were not possible. 
He was at the Admiralty at the time that the new 
dock for Bermuda was projected. They tried 
everything possible to get a graving dock. They 
made borings everywhere, but could find no suit- 
able place, and so had to fall back on the floating 
dock. In regard to the old Bermuda floating dock, 
he did not know that it had been quite so badly 
treated as the author had stated ; but he did know 
that they had had a great deal.of trouble in clean- 
ing it. He had made a suggestion at the time in 
regard to this matter, which had come out of the 
experience he had gained when in command of a 
vessel that was zinc sheathed. That ship had been 
rammed, not badly, but sufficient to make it neces- 
sary for it to go into dock. When they had stripped 
off the zinc sheathing they found the steel plating 
of the vessel in an admirable state of preservation. 
He thought, therefore, that it might be worth while 
zinc sheathing a floating dock. No doubt the 
sheathing would have to be renewed, perhaps every 
fifteen years, but the dock itself would be kept in 
a perfect state of preservation. The gallant Ad- 
miral did not think the suggestion of Mr. Bowles 
—that a dock would go out and bring in derelict 
vessels—was practicable ; for such a service a float- 
ing dock of special stability would be needed. 
For his own part he would much sooner get 
his wounded ship into a graving dock. In 
regard to the details that had been given of the 
experience of floating docks at Hamburg, there was 
no doubt it pointed to the enormous utility of 
these structures for the purposes for which they 
were used at that port. The author had made 
some comparisons as to the expense of the two 
forms respectively. He thought, however, it would 
have been fairer had Mr. Bowles taken some other 
place than Gibraltar as a basis of comparison, for 
there the cutting was exceptionally expensive, owing 
to the nature of the rock. If Hong Kong had been 
selected, the figures would have come out differently, 
as the soil was more favourable to excavation. 

Mr. E. Tennyson d’Eyncourt said there was one 
detail in favour of the floating dock to which 
reference had not been made, although it might 
not, perhaps, be of great importance. In the 
graving dock the smaller the ship the more pumping 
had to be done in order to empty the dock. On 
the other hand, with the floating dock less pump- 
ing was required to raise a small ship than a larger 
one. It had been pointed out that during the 
life of a dock the length to which ships were built 
might increase. If ships out-grew docks, it would 
be easier to lengthen the floating structure than the 
graving dock. Speaking as a shipbuilder, he would 
naturally advocate the floating dock, as it was a 
naval architect’s and mechanical engineer’s con- 
struction, whereas the graving dock was more the 
business of the excavator and the mason. 

Mr. Napier said that undoubtedly from the point 
of view just enunciated by the last speaker floating 
docks were preferable to graving docks, but there 
were other considerations. For instance,in lengthen- 
ing a ship weights could bemoved on the solid bottom 
of a graving dock without thinking about the laws 
of stability. Those who had had tw shift the posi- 
tion of such a thing as a heavy stern frame on a 
floating dock knew that some care was required. 
Another consideration of a commercial nature arose. 
A floating dock, if lying off afloat, must be insured, 
but there was no need to go to this expense on 
behalf of the graving dock. Both systems had, 
however, their positions and uses. Sometime ago 
the Clyde Trustees had put down a graving dock ; 
he concluded they had adopted the right course, as 
he had heard no adverse criticisms on their decision. 
About the same time the Bristol authorities had 
erected a floating dock, and this also might be 
taken as a wise course under the circumstances. 
He had, however, great sympathy with the Ad- 
miralty in their desire to secure a solid foundation 
for the heavy ironclads as soon as they cease to be 
water-borne. 

After a vote of thanks had been proposed to the 
author of the paper by Lord Glasgow, the Section 
adjourned until the next day. 


SECTION V.—IRON AND STEEL. 


During the second day of the meeting of this 
Section the chair was again occupied by the Pre- 
sident, Mr. W. Whitwell, and the proceedings 
were opened by Mr. C. H. Ridsdale, who read in 
abstract and commented on his paper on 


Tue Correct TREATMENT OF STEEL. 


In this paper the author describes what is known, 
and formulates certain views, asking for informa- 
tion and discussing the control exercised by the 
maker and user, their responsibilities, tests, and 
processes. As we shall publish this paper in extenso 
in an early issue, and as it was a communication 
to which it would be impossible to do justice in a 
brief abstract, we may merely remark here that 
the author exhibited a large number of samples of 
steel to illustrate the points that he endeavoured 
to prove. 

Mr. J. E. Stead opened the discussion by re- 
marking that the author’s observations on the 
brittleness induced by a blue heat were of 
great importance, and the restoration of good 
qualities by reheating were worthy of note. 
The size of the crystal grain appeared to have no 
influence on the tensile strength; but large grain 
induced great weakness under shock, owing to the 
cleavage planes, which were lines of weakness. If 
blisters were produced by the liquid penetrating 
the metal, it was not very clear why the gas did 
not escape by the same passage ; but the author’s 
explanations were ingenious, and based on practice, 
and throughout his work was of a very valuable 
character. 

Mr. A. McWilliam thought that the chemical 
composition was thrust too much into the back- 
ground. In reality the composition was merely 
the foundation for all kinds of treatment, and pro- 
bably the author was inclined to regard the matter 
too much from the standpoint of the manufacturer. 

Mr. T. Vaughan Hughes advocated a more ex- 
tensive use of the pyrometer. Men with fifteen 
years’ training might be able to tell temperatures 
by the colour ; but, aftera holiday, even their judg- 
ment was at fault. It was doubtful whether makers 
should continue to rely on chemical analysis or on 
the micrographical investigation. Both were still 
sub judice, and there was likely to be more delay 
while Mr. Stead’s proposed committee was investi- 
gating chemical analysis. 

Mr. Ridsdale, in reply, stated that reheating in 
itself was not always sufficient to reproduce such 
good qualities as were desirable. To remove ex- 
cessive brittleness, for example, some working 
would be requisite. Chemical composition was a 

roper foundation if the treatment were normal, 

ut slight variations in treatment cause great dif- 
ferences in result. The errors in several pyro- 
meters working side by side were enough to disgust 
the workman and the manufacturer, so that on the 
whole he preferred colour as a temperature indi- 
cator. After all, the composition mattered but 
little, if the correct results were obtained. 

The President thought that the information con- 
tained in the paper would have been of great value 
to him when he was engaged in manufacturing 
bars, as so many had to be rejected on account of 
various defects. He then called upon Mr. J. E. 
Stead to give an abstract of the papers contributed 
by him alone and in conjunction with Mr. F. H 
Wigham. 


Correr, Iron, AND STEEL. 


As we intend to publish Mr. Stead’s paper on 
‘Tron and Copper Alloys” in full at an early date, 
we need only say that it contains a very satisfactory 
explanation of the very varying statements pre- 
viously made as to the possibility of alloying iron 
and copper. The pure metals will alloy in any pro- 
portions, but the presence of carbon restricts the 
power of combination and causes the molten mass 
to separate into layers of iron and copper, contain- 
ing certain proportions of each other. Copper does 
not seem to have a pernicious effect on cast-iron. 
Its behaviour in the case of steel has previously 
been shown to be good by the author. 

According to the second paper by Mr. Stead and 
Mr. F. H. Wigham, it has been repeatedly shown 
that copper in small quantities does not materially 
affect the mechanical properties of steel rails and 
plates, but it was not certain, whether it would 
affect wire made by cold wire-drawing. | Pieces of 





steel rails previously tested by Messrs. Stead and 
Evans, oe also two crucible steels were therefore 
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fully tested. The samples were made by dividing 
the fluid steel into two halves, and adding copper 
to one, so that the ingots were identical in compo- 
sition, except for the copper, which ranged from 
0.46 up to 2 per cent. Each sample was reduced 
to wire rod and drawn down in the usual way, with 
frequent annealings, to wire about 0.04 in. in dia- 
meter. At each operation the wire was tested for 
the number of twists in 8 in., and of bends to 
180 deg. overa radius of a centimetre. The break- 
ing strain and elongation in tensile tests were also 
determ‘ned. In practically all the cases the strength 
deteriorated in the copper steels, as compared with 
the ordinary steels, as the drawing progressed. 
This was especially noticeable in the high carbon 
crucible steel samples, and particularly ia the bend- 
ing tests, which are very poor. After five draughts, 
the breaking stress was 98.1 and 114.4 tons per 
square inch for the cupreous and non-cupreous steel 
respectively. Possibly copper under 0.46 per cent. 
might have but little effect on mild steel wire, but 
this point remains to be determined. 

Mr. Stead also referred to some of the matters 
which had arisen out of the discussion on the 
papers on copper and iron, which had been read 
at previous meetings, and he showed a small 
testing machine on Brinell's principle. A small 
ore ball, 0.6 millimetre in diameter, and 
loaded with 1 kilogramme, was pressed on to the 
sample, and the diameter of the indentation pro- 
duced was measured under a magnification of 
260 diameters. This measurement indicated the 
hardness. 

In opening the discussion, Mr. S. Lloyd, of 
Birmingham, mentioned the condemnation of a 
large consignment of pig iron made from cupri- 
ferous ores. This was explained by Mr. T. Turner 
as probably being due to the sulphur, and not to 
the copper, derived from the mundic in the ore. 
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The hardness and brittleness of the iron-copper 
alloys were comparable with those observed in the 
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copper-tin alloys. But in determining the hard- 
ness, it was always doubtful what they were 
measuring. Indentation methods showed ductility 
and tenacity combined, and that was not the 
abrasion hardness of the mineralogist. The inden- 
tation test fairly followed the tensile strength, and 
might be substituted. Mr. T. V. Hughes thought 
that scratching tests were not so useful as the 
indentation method to the metallurgist. 

Mr. A. Wahlberg thought that the Brinell’s 
machine was better suited to works use, and 
Stead’s small machine was well adapted for scien- 
tific investigations. At one Swedish works every 
charge was tested in a Brinell machine, and that 
was the easiest way, because the expensive prepa- 
ration of test pieces was avoided. ‘The tensile and 
pressure methods did not follow quite uninterrup- 
tedly, as there was a break at the hardness point 
represented by 0.55 per cent. of carbon. 

r. A. J. Atkinson questioned whether surface 
tension had any effect, and Mr. A. McWilliam 
noted that cutlery made with cupriferous steel kept 
its edge well. 

In reply, Mr. Stead pointed out that copper was 
not oxidised before iron, and the effect of long heat- 
ing or burning was due to the oxidation of iron, 
and not of copper. His small machine was designed 
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to obtain individual tests from a large number of 
points on a small sample, and not, like Brinell’s 
machine, to get the average hardness of the metal. 
The effect of copper in tool steel had not yet been 
determined, but an old French tool steel containing 
0.25 of copper gave good results, though it was 
very liable to be brittle. 


Catcium IN FEerRo-SILIcon. 


Mr. OC. Watson Gray, in the next paper read, gave 
full analyses of sixsamples of high-grade ferro-silicon 
containing calcium. One of them showed no less 
than 14.40 per cent. of calcium with 68.65 of silicon, 
and only 9.91 of iron. Two others contained about 
7 per cent. of calcium. Ferro-silicon might easily 
be produced free from that element in the electric 
furnace, but very possibly the calcium might be 
beneficial in steel manufacture, and in that case, of 
course, no precautions would need be taken. Some 
notes on the analyses of these materials were ap- 
pended, but they are practically a repetition of 
those recently published in the Journal of the 
Society of Chemical Industry. In reply to Mr. 
Hughes, the author stated that all materials were 
tested for purity. 


Buast-Furnace Gas. 
Mr. B. H. Thwaite then read an abstract of his 
paper on the profitable utilisation of power from 














Sept. 13, 1901-] ENGINEERING. 355 














LOCOMOTIVE RUNNING SHEDS FOR THE EASTERN RAILWAY OF FRANCE. 
(For Description, see Page 364.) 


Eq 


, et 


= 


Fig 4 


mm 5,200 fy 





| 7 
| : 
| 3! 
Hi: 3 
fa 





35 170 





=} ------p----------------------- 








biG lag 


wene+scegee- 


























-——* 
—_—- 














356 


ENGINEERING. 


[Sept. 13, 1901. 








blast-furnace gas. Mainly he dealt with the ad- 
vantages of using blast-furnace gas to drive gas 
engines at the electric generating station, and 
pointed out some of the industries to which this 
cheap electric power may be applied. All the gas 
from these furnaces should be used in this way, 
the blast-furnace being regarded as the equivalent 
of a waterfall, and all the power for — 
blast-furnaces and the gas for heating the hot blast 
stoves must be derived from other sources. 

The discussion turned mainly on the problem of 
removing the dust from the gas. Mr. E. Theissen 
mentioned that his apparatus for washing gas was 
being adopted by Messrs. Bolckow, Vaughan, and 
Co., and this statement was confirmed by Mr. 
Richards, who stated that it was to be used for 
cleaning the very dusty gas from a spiegel furnace. 

Mr. A. Greiner gave details of a number of 
plants using this machine. In one case a 2-metre 
fan, driven at 700 revolutions by a 120 horse-power 
engine, passed 70,000 cubic metres of gas per hour, 
and used 140 cubic metres of washing water. The 
gas was cooled from 200 deg. or 300 deg. down to 
20 deg. or 30 deg., and the dust was reduced from 
23 down to 0.2 or 0.25 grammes per cubic metre. The 
nature of the dust required investigation to deter- 
mine the method of the treatment to be adopted. 

Mr. Thwaite, in reply to a request from the Pre- 
sident for practical details, stated that all methods 
which did not utilise the sensible heat of the gases 
were wrong. His arrangement was practically a 
tubular heat economiser, provided with scrapers to 
deal with the dust. 

The President then announced that there were 
three other papers, but they would have to take 
them as read. 

SPECTROSCOPY. 

The first of these papers was by Professor W. N. 
Hartley, F.R.S., and Mr. Hugh Ramage. It was 
entitled ‘‘On the Spectra of Flames at Different 
Periods during the Basic Bessemer Blow.” 

In this paper the authors give an ascount of their 
investigations on the spectra of the basic process to 
supplement the accounts given of similar phenomena 
connected with the acid converter flame. The main 
difference between the acid and ‘basic process is the 
elimination of phosphorus in the basic vessel, and 
though the spectroscope shows when other ele- 
ments are eliminated, it unfortunately gives no 
clue to the behaviour of the most important. The 
authors limit their statement by the words ‘‘ up 
to the present,” but they do not otherwise offer 
any hope that further research will give informa- 
tion as to the behaviour of the phosphorus. The 
general behaviour of the flame and the spectra ob- 
served differ considerably in the two processes. The 
basic flame gives a continuous spectrum with a 
very much larger number of lines than in the acid 
process. This is due, in part, to the multitude of 
elements introduced in traces by the lime additions, 
but they are chiefly caused by the elements which 
have not been recognised hitherto in Bessemer 
ores. The manganese bands and lines are less pro- 
minent, but the potassium lines are more intense ; 
and, in fact, a new potassium line with variable 
intensity was discovered. The continuous nature 
of the spectrum from the brilliant yellow flame of 
the overblow indicates that the temperature is com- 
paratively low, and that the light emanates from a 
torrent of very minute particles at a yellowish 
white heat. 


HARDNESS AND OTHER PROPERTIES OF 
Tron AnD STEEL. 

The second paper was by Mr. Axel Wahlberg, and 
was entitled ‘‘On Brinell’s Method of Determining 
Hardness and Other Properties of Iron and Steel.” 

The 40 pages of this paper form the continuation 
of the ne pees contributed at the last meeting by 
Mr. A, Wahlberg, and contain a full account of the 
tensile and impact tests to supplement the infor- 
mation gained by Brinell’s special method of 
measuring the indentation produced by a ball under 
heavy pressure. The ‘tensile tests were made to 
determine the influence of different modes of anneal- 
ing and hardening, and were performed with 13 
different descriptions of steel, each subjected to 
31 different modes of treatment. All the results 
are presented in tabular and graphic form under 
many arrangements, so as to bring out each par- 
ticular feature, and even the effect of chemical 
composition is not neglected. The author’s com- 
ments occupy several pages and cannot very well 
be shortened, so reference to the original paper 
must be made if ths general deductions are desired. 


Suffice it to say that the value of annealing is 
strongly indicated for all wrought work. Even 
annealing from 350 deg. Cent. produces a marked 
improvement in the elasticity and tenacity without 
affecting the absolute strength, and higher tempe- 
ratures are still more beneficial. 

The next series of tests were made with the same 
materials under impact at temperatures of + 30 deg. 
Cent., and also at — 24 deg. to — 28 deg. Cent., 
with notched and with plain bars. The impact 
tests were made with a tup falling on to one end 
of the bar, which was firmly held at the other end 
instead of resting on two supports, as is more 
usual in this country and in America. The average 
work endured by all the specimens before fracture 
at + 30 deg. Cent. was 145 metre - kilogrammes 
(1048 foot-pounds), as compared with 95 metre- 
kilogrammes (687 foot-pounds) at the lower tem- 
perature, the bars being 30 millimetres (1.18 in.) 
square. As with the tension tests, the effects of 
treatment and composition are also fully dealt with. 


STRAINS AND Fracture IN [Ron AND STEEL. 


In the third paper, by Mr. Arthur Wingham, on 
‘Internal Strains in Iron, and their Bearing 
upon Fracture,” the author contends that there 
is always existent a potential disruptive force 
in metal, due to the relation between the 
crystal grains and the eutectic, and that this is 
aided or retarded in its effect by all external causes. 
Repeated or vibratory strains are especially potent 
in disturbing the connection between the two con- 
stituents, starting microscopic flaws or intercrystal- 
line disintegration, thereby leading to fracture. 
Annealing is held to produce its effect by breaking 
up the crystal grains and by allowing the eutectic 
to attack and amalgamate with the crystal faces. 

The Iron and Steel Institute did not sit for the 
reading of papers on the third day of the Congress, 
that and the subsequent days of the meeting being 
devoted to visits to works, and excursions. 


SECTION VI.—MINING. 


The Institution of Mining Engineers resumed 
their sittings on Wednesday, in the Greek Lecture 
Theatre of the University, Mr. James S. Dixon 
presiding. 


IMPERFECT PULVERISATION OF RocK BY MEANS OF 
STAMPING. 


Mr. E. D. Chester submitted a paper on ‘‘ The 
Imperfect Pulverisation of Rock by means of 
Stamping, and Suggestions for its Improvement.” 
The following is an abstract of the paper : 


The author said that in dry crushing it is essential, as 
soon as the rock enters the rolls and becomes crushed, that 
it should be spread out, so that the rolls can come into con- 
tact with the whole of the material, and still further 
reduce it. This result has been secured toa great extent 
by the Wegerif roll, in which the rolls are so mounted, 
the one partially above the other, that their axes cross 
each other, or lie in parallel horizontal planes, but in 
different vertical planes, so that the planes of rotation of 
the rolls are oblique to each other; and, consequently, 
the particles passing between the grinding-faces of the 
rolls are subjected to a tearing, disruptive, or spreading 
action (in addition to ordinary simple crushing or 
grinding), whereby the grinding action is rendered more 
efficient. This obliquity of the roll-axes involves a 
concave hyperboloidal configuration of the grinding 
or crushing faces of the rolls, in order that a con- 
tinuous line of contact or bite may be obtained. As, 
however, the direction in which the material enters 
between the rolls more or less approaches the horizontal, 
but should be wholly in a downwardly inclined direction, 
it is essential, in order to insure an even distribution of 
the material along the line of bite, that this line of 
contact should itself be as nearly horizontal as possible, 
so that the material fed into the rolls will not gravitate 
towards one end of the line of bite. Were the rolls made 
in the form of a eo hyperboloid, either one or both 
of their axes would necessarily be placed out of the 
horizontal, and the efficiency of the rolls would in any 
case be seriously impaired. ‘The paper included drawings 
of such a mill, and a detailed description. 

Mr. T. A. Longden stated that those gentlemen 
who cared to proceed to Renfrew in the afternoon 
would see ~ in operation at the works of 
Messrs. Edward Chester and Co., Limited. They 
would be better able to understand and grasp the 
benefits of the machine than by a cursory or even 
a careful perusal of the paper. Quite recently he 
had occasion to go. to Gate’s works at Chicago, and 
he there had an opportunity of inspecting one of 
the finest plants he had ever seen. However, he 
had no practical experience of metalliferous mining, 
and the visit to Mr. Chester’s works would be as 
agreeable to him as to the other members of the 





Institution. 





Mr. Chester stated that the machine was capable 
of breaking any kind of rock or material. 

The President said they were chiefly interested 
in the breaking up of coal, and it was rather difficult 
to get a perfect machine for such a hard substance. 
The best machine he had been privileged to see in 
operation was at Bannockburn Colliery, in Stirling- 
shire. The machine described by Mr. Chester was, 
however, as well suited for the work as’any other. 


Transit THEODOLITE. 


A paper by Mr. H. D. Hoskold was, in his absence, 
read on ‘A Civil and Mining Engineer’s Transit 
Theodolite for Connecting Underground Workings 
and the Surface, vice versa, and for General 
Purposes.” The following is an abstract : 


In 1842, Mr. J. C. Bourns, in driving the Box Tunnel on 
the Great Western Railway, transferred his surface lines 
down to the level of the tunnel, by sighting with an 
ordinary theodolite down shafts of unusually large 
diameter. This plan has frequently been followed since, 
and special instruments have been designed to facilitate 
the work. Most of these are, however, quite unsuitable 
for sighting down the shaft of a deep pit ; and hence the 
author has been led to design a special transit theodolite 
for this purpose, but one which at the same time can be 
used for all ordinary survey quite as readily as the 
common pattern. The central vertical axis, which is 
screwed to the underside of the horizontal vernier-circle, is 
made much larger than usual, and it has a hole 1 in. in 
diameter drilled through its entire length, so that it 
resembles a thin cylinder with a wide flange at the upper 
end, and the exterior surface from the flange downward 
is turned slightly conical. The outside hollow vertical 
axis, the flange of which is screwed to the underside of 
the divided horizontal circle, is also enlarged sufficiently 
to receive the inner vertical axis; and with a view of 
reducing the friction of the outer rubbing-surface of the 
two axes to a minimum, a wide band of metal, at three 
places in the length of each, is turned down a little below 
the level of the general surface. This is very necessary, 
in order to give a free motion when the vernier-circle 
is revolved horizontally. A corresponding hole to that in 
the inner vertical axis is made in the central part of the 
vernier-circle, so that a telescope-sight may be taken 
through the centre of the transit-theodolite and continued 
to the bottom of shafts of any depth. The transit-theo- 
dolite is mounted with a much longer and more powerful 
telescope than is usual when the divided circles are no 
more than 6in. in diameter. In order to avoid vibration, 
the standards or Y’s are made much lower than is custo- 
mary ; and to get over the difficulty which would appear 
to be introduced by having a transit telescope, the half 
of which is longer than the height of the Y’s, and conse- 
quently would not revolve vertically, the telescope is 
nicely fitted into and made to slide in the long socket of 
the horizontal axis by means of a rack-and-pinion screw. 
When, therefore, a perpendicular sight is required to be 
made through the centre of the instrument and down 
a shaft, the milled head of the rack-and-pinion screw 
is turned, and the telescope is slid through the socket 
until the objective-end will pass the cross spirit level 
mounted on the vernier-circle, and then it is focussed for 
clear vision in the common way. On the contrary, when 
it is necessary to observe objects having great elevation, 
it may be up to the zenith, the telescope is slid through 
the axis-socket in the reverse way until its eye-end, carry- 
ing a long diagonal eye-piece, and micrometer-apparatus, 
will pass the top part of the vernier-circle, and clear vision 
is obtained by turning the focus screw. For general land 
operations, and underground work in large drifts and 
tunnels, the telescope is slid in the socket half way, or to 
its normal position, and held firmly by its own rack-and- 
pinion screw, which acts as a clamp-screw. 

Mr. George D. Ridley asked if any information 
could be given as to how the machine could bisect 
a point at a depth of 2000 fc. under the shaft. He 
noticed that the theodolite there for inspection had 
a larger telescope than was ordinarily used, and he 
would be glad to have some information on the 
point. 

Mr. W. Walton Brown, secretary, suggested that 
the next paper on the list dealing with a similar 
subject should be read, and the discussion taken on 
the two papers. This was agreed to. 


CoNNECTION OF THE UNDERGROUND AND SURFACE 
SurVEys. 


The Secretary read a paper, of which we give an 
abstract herewith, on ‘‘The Connection of the 
Underground and Surface Surveys,” by Mr. G. R. 
Thompson. 


In determining boundaries for royalties and the like 
in the case of mines, it is necessary to poomately con- 
nect the underground and the surface surveys. If the 

neral survey is correct to 1 ft. in the mile run, the 

irection of the surface base should be transferred below 
with an angular error of not more than 40 seconds of arc ; 
whilst if the error in the general survey amounts to 3 ft. 

r mile, the transfer need not be accurate to more than 
2 minutes of are. nee 

The following are the principal methods of obtaining 3 
common meridian for two surveys: (1) By the magnetic 
needle ; (2) by the transit-theodolite or transit-instrument 
using one shaft only ; (3) by suspending plumb-lines down 
one shaft ; (4) by suspending plumb-lines down two dis- 
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t shafts, and surveying between them ; and (5) by sur- | assistance in a very delicate operation. The opera-|_,. : ene 
Bn down inclines “a the surface. r peor itr tion was so delicate that he was rather inclined to phically by plotting the curve represented by ih 
ments can be constructed to read to 1 or 2 seconds of are, object to having an ordinary man do this special] — constant, V being the discharge through a 


but it may be doubtful whether their use is justified, since 
in North America diurnal variations of — 6 to + 134 
seconds have been record The yearly variation is 
also not constant, so that if precise magnetic instruments 
are to be used, simu Itaneous observations should be taken 
at the surface and below ground. Even then, errors are 
likely to arise from the unsuspected presence of masses 
of magnetic material, The transit -theodolite gives 
accurate results if telescopes of sufficient power are used. 
Thus, with a mi ification of 60 diameters’ we could 
expect to adjust the line of collimation to one-third of 
a second at a depth of 1000 ft., or to adjust a wire there 
within 0.019 in. of its true position, To obtain a reading 
accurate to 0.14 in. in one observation, we should require 
the magnifying power of the telescope to be increased to 
90 diameters. Rise 

An error in the adjustment of the transit-axis to the 
horizontal of 1 minute would displace the underground 
line about 34 in. in a shaft of 100 ft. deep ; but its effect 
would be otherwise negligible unless the underground 
line were taken off at a high angle. The axis of collima- 
tion should, however, be at right angles to the transit 
axis. Vibration in all forms must be avoided in such a 
case as this, seeing that the angle of adjustment is about 
0.20 second. Should a connection be required at the 
bottom of a shaft 100 ft. deep with equal accuracy, the 
other conditions being the same, the magnifying power 
of the telescope need only be about nine diameters: such 
a telescope as is by an ordinary 5-in. theodolite ; 
while in a shaft 900 ft. deep, the same instrument could 
only be expected to give a result accurate to 9 minutes ; 
a tacheometer with a telescope magnifying 20 or 30 
diameters giving it to 3 or 44 minutes. By taking 
several independent observations, the probable error in 
each of these cases can be reduced. 

With two plumb-bobs suspended down a shaft, good 
results can be obtained with sufficient care. Errors tend 
to arise through air currents and material dropping down 
the shaft, which cause the wires to vibrate about their 
mean position. This mean position, however, appears 
to vary slightly with the mass of the weight suspended. 
Still, with suitable precautions, a 6-ft. base line can be 
transferred down a shaft in this way with an error of 
not more than 2 minutes of arc. The plan of sighting 
between bobs suspended down different shafts is seldom 
available; but if the shafts are 3000 ft. or so apart, 
precise results can be obtained by making an under- 
ground traverse between the two. Surveying down in- 
clines presents no difficulty unless, as in many metalli- 
ferous mines, these inclines are very steep, in which case 
a theodolite with an eccentric telescope is necessary. 


Mr. Longden said it seemed to him that this was 
one of the most important things there was in con- 
nection with mining engineering, and it was a thing 
which, somehow or other, they did not seem to get 
to the bottom of. It was the easiest thing imagin- 
able to make an absolutely accurate underground 
survey, and the same could be said with regard to 
the surface survey; but the difficulty was to 
connect the two. Mines were being exhausted 
in all districts, and were working up to imaginary 
barriers, which were only, perhaps, 30 yards in 
width. He was of opinion that when the time 
came these barriers would be found not to exist at 
all. He was, perhaps, pessimistic enough to look 
forward to the time, not many years hence, when 
in a great many of the deep collieries which were 
getting up to workings left a long time ago, they 
would find a lot of water to contend with they never 
anticipated, and he thought that would be largely 
due to the fact of the underground surveys not being 
in a proper position with those on the surface. He 
did not think the connection between the surveys 
underground and on the surface should be made by 
anything else than plumb-lines. That was a point 
mining engineers should give attention to. 

The representative of the State of Victoria in Aus- 
tralia, referring to their practice there, said that in 
carrying down the radiant they had found, as the 
result of their experience, that with two copper wires, 
withanappropriate mechanical appliance for lowering 
the wires with plumbs, and by taking observations 
at different levels, they had been able to establish 
a means which gave them a point beneath the sur- 
face almost exactly at right angles to a level on the 
surface. By that means, and immersing the end 
of the plumb-line in oil, they obtained as close an 
accuracy as was possible for practical purposes. 
They had had difficulties, and no slight difficulties 
either, with air currents. He would be happy to 
contribute a paper in future on the results of his 
experience. He agreed with the last speaker that 
it was of the greatest importance to mining engi- 
neers to have the matter settled on truly scientific 
lines, and it could only be settled by operations 
extending to 3000 ft. below the surface. 

Professor Louis, Newcastle, pointed out that 
some recent German instruments were probably 
better than anything yet done in the way of plumb- 
ing. The theodolite seemed to him to offer great 


operation, in addition to the rougher work of 
underground surveying. He was inclined to think 
any manager or mine owner would be well advised 
to get a special surveyor instead of the ordinary 
man, who, perhaps, once or twice in a lifetime was 
called upon to do that work. 

Mr. George D. Ridley said that he had some 
experience in this matter of plumb lines. The shaft 
was a clear one, nearly 200 fathoms deep. One 
side of the shaft had no openings from top to 
bottom, the other had five openings on one side. 
When he came to test these wires he found by 
immersing them he got them very steady, consider- 
ing the depth ; but he did not get them vertical, 
and that was where the difficulty camein. They 
had the air current steady in the mine, but it was 
holding the wires to one side and keeping them in 
one position. He had a means of testing this by 
putting single wires down two shafts a considerable 
distance apart—three chains—where he got one 
sight between the wires at a very suitable angle. 
By that means he found that one of the wires was 
so far out of perpendicular that it gave a divergence 
of nearly a half degree. 

Mr. James Barton, Dundalk, mentioned an 
instance which occurred in connection with this 
kind of operation in Sir Douglas Fox’s dealing 
with the Mersey Tunnel. He sent the wires down 
through a pipe ; the difficulty in using the pipe was 
the probability of touching the sides. The pipe, of 
course, relieved the question of side currents of air, 
and soon. He managed it by passing an electric 
current through the wire, which, by an electrometer, 
at once indicated where there was the slightest 
touch of anything which would interfere with the 
perfect freedom of the wire. 

The President said that from his experience as a 
surveyor some years ago he had good reason to be 
fairly well satisfied in a great many instances with 
the accuracy of the magnetic needle. It was a 
subject he had often had before him, and he had 
tried the different systems of plumbing. Very 
often he had to fall back and rely on the needle 
after all. If the needle was tested carefully at a 
place where there was not likely to be any attrac- 
tion, a good deal of dependence could be placed 
upon it, according to his experience. 


MINERAL RESOURCES IN QUEBEC. 


A paper on ‘‘ Mineral Resources of the Province 
of reese Canada,” by Mr. T. Obalski, inspector 
of mines, was, in his absence, held as read. 

The paper gives a short geological account of 
the province, and then briefly explains how the 
minerals are worked. They are iron, copper, gold, 
asbestos, chromite, mica, and apatite. The annual 
value of the crude products at the mines is about 
half a million sterling. The industries are generally 
prosperous, and return good dividends on the in- 
vested capital. 


MINING AND TREATMENT OF CopPER ORE IN SouTH 
AUSTRALIA. 


In the absence of Mr. H. Lipson Hancock, a 
paper by him on ‘‘ Mining and Treatment of Copper 
Ore at the Wallaroo and Moonta Mines, South 
Australia,’”’ was submitted. 

The following is an abstract of the paper : 


The Wallaroo and Moonta copper mines are 10 miles 
apart, and are 6 and 11 miles distant respectively from 
the port of Wallaroo. They have been in operation for 
40 years, and have produced ore to the value of ten 
millions sterling. Annually, 200,000 tons of vein stuff are 
raised, giving 37,000 tons of dressed ore. This ore, as 
raised, consists chiefly of sulphides of copper, with a 
matrix. This constitutes a low-grade material, the bulk 
of which varies in copper contents between 2 and 4 per 
cent., and needs a comprehensive system of treatment in 
order to afford satisfactory results. The appliances used 
are the result of many years’ study ret experiment. 
The paper describes them in detail, and illustrates many 
of them by drawings, its interest lying in the methods 
by which the low grade ore is treated successfully, and 
comparatively inexpensively, to raise it to a point at 
which it can be smelted economically. The interest lies 
in the details of construction and working, which need 
to be explained fully if they are to be understood. Much 
of the apparatus appear to be due to the late manager, 
Mr. H. R. Hancock. 


A New Dracram or Work. 


The Secretary submitted a paper by Mr. H. 
W. G. Halbaum, entitled ‘‘A New Diagram of 








the Work of Mine Ventilation,” in which he pro- 
posed to solve problems in mine-ventilation gra- 


given passage way in cubic feet, and h the head 
producing flow. The Secretary said he considered 
this paper of high value, and it was doubly so 
because the writer was a working man at the 
present moment. The author possessed mathe- 
matical attainments of a very high character, and 
he felt sure that if an opportunity were given 
him of leisure and of training in mathematics, he 
would become a very clever man, and the only 
question was as to whether his deductions were 
right or wrong, and so far as he had foliowed and 
tried them—and he had tried them very carefully—~ 
he had found them fairly correct. 
A vote of thanks was awarded the writer. 


THE MANUFACTURE OF COKE. 


The Secretary read extracts from a paper by 
Mr. F. C, Keighley, on ‘‘ The Manufacture of Coke 
at the Oliver Coke Works.” 

The following is a brief abstract of the paper : 


The Oliver Coke Works are at Union Town, Penn., 
U.S.A., and comprise 708 beehive ovens, 12 ft. 3 in. in 
diameter by 8 ft. in height, inside measurements. Until 
recently this was the second largest works of the kind in 
the world. It is now the third, but it is the intention 
of the owners to increase the number of ovens to 1100, 
making it the largest plant. .A quarter of a million 
sterling is invested in it. The output for 1900 was 
466,618 tons, but the full capacity is 500,000 tons. The 
coal is from the celebrated Connelsville seam, and is used 
without preparation as it comes from the mine. The 
total cost of making coke on the present scale of wages is 
not far from 6s. 3d. (1.50 dollars) per ton of 2000 lb., this 
cost being made up about as follows: 


Se Dols. 

Coal iad ii 4 41 1.042 
Yard expenses ... ate 1 5.6 0.352 
Repairs, wear and tear 0 16 0.033 
Interest ... 38 eet 0 16 0.031 
Taxes, insurance, &c. ... 0 12 0.025 
Sinking fund ‘ 0 0.9 0.017 
Totals aa 6 3.0 1.500 

The yield of coke is 67 per cent. The paper gives 


specifications for building the ovens, and describes the 
method of working. 


The President said this was a record of making 
coke under very favourable circumstances. He 
did not think there was anything particularly 
novel in the paper except the remarkable cheap- 
ness of coke. He was in that district some years 
ago, and they were at that time selling coke at 1} 
dols. per ton—about 5s. They did not seem to be 
making much profit. It showed, however, the 
advantages they had in these regions for the pro- 
duction of coke. 

The author was awarded a vote of thanks. 


ADVANTAGES OF ALTERNATE CURRENTS FOR USE IN 
MINEs, 


Mr. Sydney F. Walker read a paper on ‘‘ Alter- 
nate Currents and their Possible Application to 
Mining.” He said there were two distinct sets of 
advantages: (1) For distribution of power from a 
centre, and (2) for use when driving machines under- 
ground. In this country and America it was usual, he 
remarked, for several collieries to be owned by one 
firm, often with an ironworks to feed. At present, 
boilers were fixed at each colliery and ironworks, and 
often at different portions of the works. These 
boilers were usually worked at 30 lb. to 80 lb. 
Economy, in his opinion, dictated the use of high- 
steam pressures, arid that the generation should be 
done at one central spot and distributed to the dif- 
ferent collieries, &c. For distribution by electricity 
high pressures were necessary for economy, if the 
distances were great and the power large. Economy 
varied roughly as the square of the pressure. High 
pressure above 2000 volts could not be worked con- 
veniently with continuous currents owing to insula- 
tion difficulties ; with alternating currents they 
might go as high as theyliked. Americans were using 
up to 60,000 volts. Alluding to its advantages for 
use underground, he said that by using the alter- 
nate-current induction motor two advantages were 
obtained: they had only a low pressure in the 
developing portion, where difficulties of insulation 
came in, and they had no commutator, so that they 
had no sparking. There was sometimes used a 
temporary arrangement for switching in resistance 
for starting the motor against a load ; but that need 
not be done if it was objectionable. The possibility 
of danger of sparking from broken cables was 








slightly in favour of the alternate current, since the 
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alternate spark did not persist so much as the con- 
tinuous under similar conditions. 

The President remarked that people seemed to 
be rather afraid of this system, but from what he 
gathered from Mr. Walker it was the coming thing 
in electricity. 

Mr. Watt asked what Mr. Walker considered the 
dangerous limit for tension, supposing a man 
received a shock, or any part of the machine 
happened to be exposed. Did multiphase current 
involve the use of collector rings? And, if so, was 
there any sparking under conditions of that kind 

Mr. George A. Mitchell remarked that he had 
heard it said that while a voltage of 1500 or 2000 
was very dangerous and fatal to life, where the 
voltage was much higher—say, 10,000 or 20,000— 
there was not the same effect. Mr. Walker might 
be able to answer that. Again, was there not some 
difficulty in using this alternating current as 
regards the starting ? 

Mr. Walker, in the course of his reply, said he 
took it that Mr. Watt wanted to know the 
dangerous limit of alternating currents. It was 
rather difficult to answer that, because, as with 
continuous currents, it depended entirely on how 
they took the shock. It would be perfectly safe to 
say they could kill a man with 100 volts, either 
alternating or continuous, if they gave it in the 
right way, that was to say, through the brain. 
In the case of an overhead conductor, as in America, 
a man, if his bare scalp touched a 500-volt wire, 
would probably be killed, but he might not. The 
probability was that he would. On the other hand, 
it was possible to take a very high pressure ; if, for 
instance, they had very thick and dry boots, with 
horny hands well covered with something which 
did not allow the current to pass quickly or very 
easily. Perhapsthe point Mr. Watt wished to know 
was the difference between alternating and con- 
tinuous. As for shocks, the alternating current 
was certainly more dangerous than the continuous. 
The multi-phase working did not involve the use of 
collector rings. They could have absolutely no 
sparking if they close, bar such as not be caused by 
the breaking of a wire. Mr. Mitchell asked about 
1500 and 2000 volts being dangerous and 10,000 not. 
Ten thousand or 20,000 or 100,000 volts pressure 
was not dangerous if the current was given at an 
enormously rapid rate ; that was to say, if it was an 
alternating current and the oscillations were some- 
thing like 1000 per second. Apparently the current 
had not time to jerk one up in an appropriate way 
and kill him ; but if they had the 10,000-volt alter- 
nating current at the ordinary periodicity, 40 to 50 
complete periods per second, 10,000 volts would 
kill re oe very much more quickly than 1500. 
Regarding the difficulty of starting, he said the 
alternating-current induction motor would not start 
under a load. There were two ways of getting out 
of the difficulty. They might start it, like a good 
many other motors, off the load. There was the 
simple way, apart from starting resistance, of having 
the motor considerably over its power. With astart- 
ing resistance, they put in a resistance in the rotor 
circuit, and, of course, that partially neutralised the 
gain which he had mentienel. 

Mr. Mitchell said that in the United States, 
where electricity was much more employed for 
power, it was very largely the alternating system 
which was employed. That itself spoke in favour 
of this particular system. 

This concluded the discussion and also the read- 
ing of papers, as the Section did not meet on 
Thursday, the 5th inst. Before, however, the pro- 
ceedings concluded, Mr. Geo. A. Mitchell said he 
should like to take the opportunity of thanking 
Mr. Dixon for his conduct of the meeting, and 
the address he gave in taking the chair. He 
thought they would all agree with him that they 
had never had an address which showed in such 
a practical way an interest in the subject of 
mining. Principal Story had referred to Mr. 
Dixon’s gift from the University point of view, 
but they could not let the watter pass without ex- 

ressing their gratification that that gift should have 
ios given by him while he was their President, 
and that he should have intimated it at one of their 
meetings ; while the gift would, to some extent, 
be directly associated with Mr. Dixon, it must also 
be associated to some extent with the Institution 
of Mining Engineers and with that Congress. He 
sanstoled by proposing a vote thanks. 


Mr. Jas. T. Forgie seconded. 
The President briefly returned thanks. 
This terminated the proceedings of this Section. 


THE “BULL” 


ELECTRIC MOTOR. 


CONSTRUCTED BY THE ANGLIAN ENGINEERING COMPANY, LIMITED, STOWMARKET. 
(For Description, see Page 365.) 
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SECTION VIL—MUNICIPAL. 


The Municipal Section resumed their deliberations 
in the Engineering Lecture Theatre on Wednesday, 
the 4th inst., when Mr. E. George Mawbey again 
presided. 


Tse BrrmincHam Water WoRKS. 


Mr. James Mansergh, F.R.S., President of the 
Congress, gave an interesting account of the great 
works now under construction for providing Bir- 
mingham with an adequate water supply. The city, 
with the district around it, which the Corporation 
supply, had, he explained, an area of 130 square 
miles, and the present sources of supply were six 
wells in the red sandstone and four or five compara- 
tively small streams upon which there were reser- 
voirs, the largest holding 400,000,000 gallons. The 
present demand for water in ordinary times was 
about 18,000,000 or 19,000,000 gallons a day. 





During the last dry season they supplied 24,000,000 











Fig. 2. 
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gallons, but they were in terrible straits, and had 
not gone a year too soon to Parliament for powers 
to construct these new works. It was a curious 
coincidence that thirty years ago, when he was con- 
tractor’s engineer on the Midland Railway, which 
through the district, he spotted this 

~~ in the Elan Valley, situated between 
norshire and Breconshire; and when in 1890 
the Corporation asked him to advise them on 
the whole matter of water supply, it was therefore 
a simple thing to prepare a scheme in time for the 
ensuing session of Parliament the same year. The 
source of supply was the River Elan, a tributary of 
the Wye. The distance from the reservoir, from 
which the water was taken, to the centre of Bir- 
mingham was about 18 miles, and between that 
reservoir and the service reservoir at Frankley was 
a distance of 24 miles, which was chiefly traversed 
by tunnelling, cut and cover aqueduct, with iron and 
steel pipes crossing the valleys. He showed on the 
screen a large series of photographic views intended 
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COMPOUND SINGLE-ACTING RAM PUMP. 


CONSTRUCTED BY MESSRS. FRANK PEARN AND COMPANY, LIMITED, ENGINEERS, MANCHESTER. 
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to illustrate the progress of the works from the 
watershed down-stream to the outlet, explaining 
the different features as he went along. The culvert 
in the Caregddii dam was 9 ft. in diameter, with 
a large cast-iron mouth to facilitate the inflow of 
the water. When he first delivered a lecture on 
this subject to the Royal Institution some years 
ago, the question of stone dams was very much to 
the front, because the Boiizey dam in France had 
given way and done an enormous amount of 
damage. He exhibited sections in profile of the 
Caban and Botizey dams. The Botizey material and 
mortar were very poor, but he did not think there 
was anything wrong with the Caban one. A sketch 
plan showed the way in which the flood water was 
dealt with during the construction of the works. 
The quantity of water they had in time of high 
flood at the maximum would be 700,000 cubic feet 
a minute. They had already measured 550,000 a 
minute, and he was sure they had not yet had a 
record flood. They had already had 17 ft. head of 
water on the inlet of the two culverts at the dam. 
Two houses were shown, the sites of which will 
soon be under 100 ft. of water. In one of these 
Shelley once lived ; it was a little above the Elan. 
The other was the old church of Nantgwillt. A 
bit of the cut and cover aqueduct in course of 
construction, sections of the culverts, as well as the 
culverts, were in turn exhibited and explained. 
When they began the first conttact for these 
culverts the construction was somewhat after this 
eort: Every 3 ft. they put in a band of steel ribs 
Just to hold the feet together, filling in with con- 
crete between the ribs and lining with blue brick 
on the face. It was rather a costly construction, 
and they had since diminished the 
for the side of the culvert 6-in. moulded concrete 
slabs, 6 or 7 ft. high and 2 ft. wide, and these 
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DIAGRAM OF ANNULAR CYLINDER. 
Average pressure 121bs. om 36 Area. 


Fig.4. 
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DIAGRAM OF HIGH PRESSURE CYLINDER. 


Average pressure 66lbs, Area 50Sq_hv. 
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were fortified by expanded metal on the outside. | the finest watersheds which could possibly be con- 


They submitted these slabs at the same bearing 
to very severe tests, and they found that the ex- 
panded metal was of admirable assistance to the 
concrete. He also illustrated the way in which 
they crossed the Worcester Canal. To get lateral 
strength they put three pipes over instead of the two 
by which the water was elsewhere carried. They 


had a length of, 400 ft. of pi ae carried on 
piers until they came to the River Severn, which 
they crossed with a girder bridge. The service 


reservoir at Frankley was in semicircular section, 
built with concrete and brick lining. It was 30 ft. 
deep, and held 200,000,000 gallons ; it was divided 
by acentral wall. They had to pump fora high level, 
up to 800 ft. Perhaps 80 per cent. of the water 
would be delivered by gravitation, and the rest 
would have to be pumped. The River Elan was 
shown at the point where a village has been estab- 
lished for the workmen. The kes accommodates 
about 1200 people; and is furnished with schools, 
recreation hall, canteen, baths and washhouses, hos- 
pitals, and everything fitted up in first-class style. 

Mr. Harpur, of Cardiff , in moving a vote of thanks 
to Mr. Mansergh for his able a remarked 
that the district described was undoubtedly one of 





ceived, and the works which were being constructed 
were the very best of the kind which up to the pre- 
sent time had been presen as The provisions 
made for the habitation of the workmen were 
excellent in the extreme, and particularly the 
‘* doss-house ” for the temporary accommodation of 
new hands. The arrangement was one to which 
sanitary engineers should pay special attention. Mr. 
W. Weaver, Kensington, seconded the motion. 

Mr. Mansergh, acknowledging the vote of thanks, 
said that all the work in the valley which he had 
described was now being done without a contractor 
under administration. 


DisposaL or SEWAGE. 


Mr. A. B. M‘Donald, City Engineer, G Wy 
read a paper on ‘‘ Disposal of Sewage, ’ of which 
the following is an abstract : 


The aim of the paper is to afford to. members informa- 
tion regarding the Glasgow Main Drainage Scheme, which 
they will visit. The territory dealt with stretches alon 
both sides of the River Clyde for a distance of about 1 
miles, the superficial extent being 39 square miles. The 
first section is about 11 square miles in extent, and the 
works are situated at Dalmarnock. The second section is of 
14 square miles. The works are now in process of construc- 
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tion on the river bank at Dalmuir, about 7 miles below 
Glasgow. The third section is 14 square miles. The 
works for the disposal of the sewage of this area are to 
be situated on the river bank at Braehead, about 4 miles 
nearer Glasgow than Dalmuir.. The, volume of dry- 
weather sewage which will ultimately be treated at Dal- 
muir will be 49 million gallons, and the corresponding 
volume at Braehead will be 45 million gallons. 

The system of treatment at Dalmarnock is chemical 
y-ray by means of under-surface continuous flow. 

he sewage is of a complex and most intractable cha- 
racter, consisting for the most part of industrial refuse, 
charged with suspended matters that vary from 20 to 250 
grains per gallon. The chemicals employed are hydrate 
of lime and sulphate of alumina. It was resolved to 
adopt at Dalmuir and Braehead the same method of 
sewage treatment as that which has for the last seven 
years been in use at Dalmarnock, with the exception that 
sludge presses are to be dispensed with, and the liquid 
sludge carried out to sea. The working result of the 
sewage treatment at Dalmarnock is that every trace of 
suspended matter is removed, and that 30 per cent. of 
purification is attained, calculated on the basis of oxygen 
absorbed in four hours at 27 deg. Cent. The sewage is 
discharged into a tidal stream of vastly superior volume. 

Further down the river, at Braehead and at Dalmuir, 
the 94,000,000 gallons of purified sewage will come in 
contact with 3,000,000,000 gallons of tidal water. 

The precipitation tanks now in course of construction 
at Dalmuir, which are to be worked on under-surface 
continuous flow, are each about 750 ft. in length, thus 
allowing opportunity for more complete precipitation 
than is afforded in the shorter tanks at the Dalmarnock 
Works.* 

Towards the end of last year the author was instructed 
to report to the sewage committee on the extent to which 
bacterial methods might be adopted in treating the sewage 
at Dalmuir, with a statement of the relative cost of the 
oa already in use at Dalmarnock, as contrasted with 
the cost of the works necessary for the bacterial treat- 
ment of sewage. In conjunction with the late Mr. W. 
Santo Crimp, M. Inst. C.E., he found that in capital 
expenditure alone the installation of pumps, sedimenta- 
tion tanks, and filter beds required to dispose of the 
sewage at Dalmuir would be at least ten times greater 
than the estimated outlay for ordinary precipitation 
works, without taking any account of the cost of renewing 
the filtering plant. An experimental plant was installed 
at Dalmarnock for the bacterial treatment of sewage at 
the cost of 1000/., exclusive of the original charge for the 
construction of the tanks. The plant consists of one open 
septic tank, and four first and four second contact beds. 

he capacity of the four first contact beds when empty 
—that is, before the filtering material was put in—was 
72,996 gallons; and the working capacity—that is, after 
the filtering material was put in—was estimated at 50 
per cent. of this amount, viz., 36,498 gallons; but when 
the beds were set in operation, tests gave a capacity of 
only 32,617 esr equal to a capacity of 40.9 pe pose per 
square yard, or 197,956 gallons per acre for one filling 
of the beds. In December, 1900, the capacity was 
found to be 19,700.64 gallons, which is equal to 24.7 
gallons per square yard, or 119,548 gallons per acre for 
one filling. In March, 1901, the capacity was 17,492.52 
gallons, equal to 21.9 gallons per square yard, or 105,996 
gallons per acre for one filling. In May, after a rest, 
the capacity was 21,412.67 gallons, which is equal to 26.8 
gallons per gs yard, or 129,712 gallons per acre for 
one filling. In August the capacity was found to be 
20,321.949 gallons, which is equal to 25.48 gallons per 
square yard, or 123,323 gallons per acre for one filling. 

The final result was : 

Capacity of beds when matured in relation to empty 
beds (that is, before the filtering material is put in), 27 
per cent. Gallons per acre for two fillings per 24 hours. 
239,096, or 4.18 acres per million gallons for two fillings 
with a double contact. The degree of purification attained 
by double filtration was 95 per cent. 

The result drawn from the trials was that for the em- 
ployment of bacterial methods at Dalmarnock, a surface 
of 75 acres would be absolutely needed for an operation 
that is satisfactorily carried on just now in the space of 
54 acres. The space required.at Dalmuir for filters, on 
the assumption of three fillings a day, would be 133 
acres, and the space required for sedimentation tanks 
would be 31 acres, or 164 acres in all for the bacterial 
treatment of 49 million gallons of sewage, which, accord- 
ing to the design now being carried out, will be satisfac- 
torily accomplished in the space of 23 acres. 


MonicrpaL SANITATION, 


Mr. Wm. Weaver, Kensington, next read a paper 
on ‘* Municipal Sanitation,” in which he dealt with 
* the duties of a municipal authority, especially those 
relating to sewerage and drainage, water supply, 
habitations and their occupants, highways, and 
refuse. 
Mr. G. Midgeley Taylor, Westminster, proposed 
a vote of thanks to the authors of the two papers. 
The result obtained by the chemical treatment.of 
the sewage at Dalmarnock was something mar- 
vellous. He did not know of any other instance 
where by chemical precipitation the effluent was 
made absolutely free from suspended matter. He 
noticed that not only was the suspended matter 
removed, but there was an average of 30 per cent. 
purification attained ; and this amounted to 65 per 





* The Dalmarnock Works were illustrated and de- 
scribed in ENGINEERING, vol. Ix., pages 208 and 259, 


cent. purification of the crude liquid. Under 
these circumstances, and viewing the large amount 
of stream and tidal water into which the effluent 
had to be discharged, tiey must all agree that the 
engineer had been wise in advising the Corporation 
of Glasgow not to attempt further purification of 
the effluent. 

Mr. G. Chatterton, Westminster, in seconding, 
remarked that the city of Dublin had much the 
same sort of difficulty as Glasgow, but with this 
difference, that the upper part of the Liffey had 
much less tidal river in flood than the Clyde, and 
would beat it at its very worst. In 1891 he was 
asked to prepare a scheme for Dublin, and he pre- 
pared one exactly the same as that of Glasgow, 
without knowing what Glasgow was doing at that 
time, but knowing the value of precipitation. But 
he never went in for sludge-pressing. He went in 
for taking the sludge and dropping it into the sea ; 
but the conditions in Dublin Bay were simpler 
than those in Glasgow. By another coincidence 
Dublin and Glasgow each had had a Royal Commis- 
sion, and recommendations advising that the sludge 
should be taken a good deal out into the open sea. 
That was ten or more years ago, and neither town 
had done so yet. He wished Mr. M’Donald had 
given a little more description of the method of 
constructing the large sewers. He had had very 
great difficulty in that matter in Dublin, and he 
had been using a sewer driven with shields 8 ft. 
in diameter. He understood that some such 
system was going to be operated on in Glasgow. 

Mr. M’Donald, in replying, stated that the 
delay that had taken place in the construction of 
the Glasgow works was not quite so bad as Mr. 
Chatterton put it. The Dalmarnock Works, which 
were authorised in 1891, had been in operation for 
about seven years. The main drainage works 
were authorised in 1896 and 1898, and although a 
regrettable amount of time had elapsed without 
serious action, it was to some degree explained by 
the advance in the price of money consequent on 
the outbreak of the war and an edict issued by the 
Corporation forbidding, for the time being, further 
capital expenditure. But for these circumstances, 
instead of having four miles of large sewers con- 
structed, they would have had at least ten miles, 
and the works at Dalmuir would probably have 
been in operation. He had since received authority 
to resume the work. 

Mr. Weaver, in ackowledging the vote of thanks, 
said there was not the slightest doubt that the 
labour question was a leading difficulty for the 
future, especially to the municipal engineer, and it 
would have to be faced. 

The Section then adjourned. 


SECTION VIIL—GAS, 


The second day’s proceedings of this Section were 
presided over by Mr. William Foulis, Glasgow. 





ProprosED GASHOLDER FOR AMSTERDAM. 


Mr. J. Van Rossum du Chattel, Amsterdam, read 
a paper on ‘‘ The Principles of the Proposed Con- 
struction of a Modern Gasholder for Amsterdam,” 
of which the following is an abstract : 


This paper contains a description of a modern gasholder 
(capacity 34 million cubic feet), to be erected for the city 
of p oer lr og The drawings which accompany it show 
the principal details of the construction, and deal more 
especially with the annular or ring type of the tank, made 
of steel. On account of the inferior nature of the subsoil, 
and for other reasons, this tank will be erected above 
ground, so that it will be possible for a locomotive and 
train to pass beneath it, no centre pier being used. Being, 
perhaps, the largest annular tank constructed under 
similar conditions, special care has to be taken with the 
foundations and the stability of the structure. On this 
account the paper gives an introduction into the necessary 
calculations and mathematical investigations of the forces 
acting on each part of the structure. 


The Chairman said he should like to have it made 
clear that it was necessary to adopt such a peculiar 
construction of tank. Mr. Du Chattel explained 
that the configuration of the ground almost neces- 
sitated the form of tank described in his paper. 

Mr. Hunt said he gathered that the method 
of construction described had been followed in order 
to secure proper railway access to the works. He 
did not notice a description of the framing in the 
paper, and asked, was it simply joist irons braced ? 
and what was the object of the hand railing for each 
lift? Mr. Wood, from the United States, said that 
it occurred to him that the taking of the whole 
weight of water, on an annular ring, was a pretty 





sure test of unstable ground. It seemed to him 








that ground sufficient to sustain that might sustain 
a holder of simpler construction. 

Mr. Du Chattel, in reply, said that he would be 
pleased to answer any criticisms, and to give all 
necessary information for publication in the pro- 
ceedings. 

Coke OVENS. 


A paper by Dr. F. Schniewind, New York, 
U.S.A., was read, entitled ‘‘The Production of 
Illuminating Gas from Coke Ovens,” of which the 
following is an abstract : 

This r describes the progress made in the United 
States arg Canada in senbpectag illuminating gas from 
by-product coke ovens. It discusses its bearing upon the 
smoke problem of large cities, and gives particulars of 
various allusions to the subject in past literature. It 
deals with the fuel supply of large cities, and gives 
figures showing the comparative amounts of bitumimous 
coal and anthracite coal used in some American cities for 
the year 1900. ; 

It then gives a general description of the combined 
coke oven and gas process, compares it with ordinary gas 
retort practice, and gives a damiition of a plant of 
100 coke ovens of the atest type of the United Coke and 
Gas .Company ; including the system of coal and coke 
handling, the arrangement of gas mains, the condensing 
plant, the treatment of the tar produced, and the methods 
adopted for the further enrichment of the rich gas by the 
benzole extracted from the poor gas. 

It then proceeds to discuss the principles of the dry 
distillation of coal in coke ovens, and gives figures as to 
the yields of gas, tar, and ammonia, &c., of various 
American coals in use. It details the quality of the gas 
made during the various periods of the coking process, 
and gives figures showing that the operating results 
approximate very closely to those obtained in the various 
tests made. The question of heat balance is then care- 
fully discussed, and comparisons made of the heat dis- 
tribution in products of distillation from Otto Hoffman 
ovens, and ordinary gas retorts. The subject of the 
enriching of coke oven gas is then carefully discussed, and 
tables given showing the distribution of illuminants in 
international coal gas. The author then deals with the 
application of coke plants to the gas supply of large 
cities, and gives figures showing the approximate gas 
consumption of a city of 400,000 inhabitants supplied by 
a coke plant. The fluctuation in gas consumption 1s 
again introduced, and the methods of meeting it by 
means of auxiliary producer plants, auxiliary water-gas 
plants, and combined blue-water gas and producer plants 
are discussed. 

The author concludes by claiming for the system serious 
consideration in the solution of the smoke problem, and 
argues that it is capable of forming a central station for 
the supply of light, heat, and power. 


Mr. Sydney Stevenson remarked that according 
to the paper 9000 cubic feet per ton had been got 
by the use of these ovens. It would be interesting 
to know what the coal referred to would have given 
in the ordinary way, carbonised in retorts. Of 
course, a larger value was got out of the residuals. 

The Chairman said the idea was to make gas the 
residual, the main object of the ovens being the 
production of coke. 

Mr. ~Hunt, Birmingham, said they could all 
agree as to the desirability for a more extended 
use of smokeless fuel. They were all makers of 
smokeless fuel, and the only difference in the 
processes was a question of comparative cost. 
Before the process described in the paper could be 
adopted in this country, one of the problems to be 
solved would be that of heating the ovens by some 
other means than by a portion of the gas produced. 

Mr. Barrow, in the course of a long speech 
descriptive of the American coke-oven works, 
remarked that if heating gas could be conveyed to 
the houses as readily as lighting gas, it would be a 
great economy. 

Mr. Herring, Edinburgh, said that in his experi- 
ence he had found the introduction of a combustion 
chamber for the burning of gas to be a dis- 
advantage. He should therefore like to have the 
point cleared up as to whether or not it was really a 
combustion chamber that was described in the paper. 

Mr. W. W. Hutchinson inquired if it was found 
necessary to prepare the coke in any way for 
presen He also said that an idea of 
the capital cost per ton of coal carbonised, as com- 

red with the ordinary gasworks practice, would 

e of interest. 

The Chairman remarked that the paper was 
worthy of consideration of all engineers. 
Practically, the process was the distillation of coal 
in bulk. The point as to whether a portion of the 
gas should be utilised for heating the retorts, or 
whether the retorts should be heated in some other 
way, was a question of detail, to be dealt with 
under each circumstance. 

Dr. Revay, replying on the discussion, said that 
ovens were heated by very poor gas. He could 
not give a proper comparison between the coke 
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oven and the ordinary retort, as he had not the 
figures by him ; but he should say that the results 
were much superior. As regarded a market for 
the coke, they had had to create one in the United 
States, and he did not see why that should not be 
done in the United Kingdom. In the vicinity of 
Boston, almost every one of the houses used coke 
for domestic purposes. The combustion chamber 
referred to was simply a flue about 17 in. wide. 
The cost of production, of course, varied very 
much, according to local circumstances. 


ELECTROLYSIS OF Gas PIpEs. 


Dr. Leybold, of Hamburg, then read a paper 
on ‘Electrolysis of Gas Pipes,” of which the 
following is an abstract : 


The author commences by detailing the various causes 
which have in past years influenced the durability of gas 
and water pipes, and then proceeds to deal with electro- 
lysis. He gives particulars of the practice prevailing in 
Germany in connection with the laying down of electric 
tram lines, and deals with the conditions existing in gas 
and water pipes, both when within the influence of the 
electric current, and also when practically outside such 
influence. He describes the electric system in Hamburg, 
and then discusses the action of the electric current in 
producing the destruction of metals. He gives particulars 
of damage done to service pipes in one of the streets of 
Hamburg, and shows how such damage was proved to be 
caused by electrolytic action. He gives an analysis of the 
substances found at the point of corrosion, and also of the 
earth in the vicinity of the pipes. He describes some 
experiments made on pipes coated and protected in 
various ways, and discusses the question of the value of 
such protection. He then deals with the manner in 
which the Hamburg authorities have endeavoured to 
minimise the danger due to electrolysis, and mentions the 
steps taken by the German Electrical Technical Associa- 
tion towards drawing up instructions for the protection of 
gas and water pipes. He concludes by raising the 
question as to whether the destruction of gas-meter drums, 
governor bells, &c., is not at times partly due to electro- 
lytic action. 


Mr. Livesey considered that the point to be kept 
in view was that users of electricity, for any pur- 
pose whatever, must keep it to themselves. If they 
allowed gas to escape, and caused a nuisance of 
any kind, they were liable, and had to make good 
the damage. All that they asked was that elec- 
tricians should do the same. There was no doubt 
but that the Board of Trade would take further 
action in the matter. They must persevere until 
they got the protection they needed. 

Mr. Carpenter remarked that what they had to 
do was to be on the watch. In every neigh- 
bourhood, where there were electric tramways, 
gas engineers should watch for indications of some- 
thing different going on to that with which they 
were familiar. They wanted the co-operation of all 
engineers where electric tramways were running. 
If electricians were to have their way, the damage 
to gas and water mains would be much larger than 
they could allow to pass. Mr. Munier, in the 
course of a few remarks, suggested that what they 
really wanted was evidence. 

Mr. Gisbert Kapp gave an interesting description 
of bonding adopted in Germany (and Glasgow), 
to which he attributed the fact that little damage 
was done in Germany to either gas or water mains. 
The Board of Trade limit of 7 volts had been 
adopted because at the time they knew no better. 
They now knew that a pipe could be eaten up by 
2 volts. 

_ Dr. Leybold having returned thanks, the proceed- 
ings were adjourned. 


SECTION IX.—ELESTRICAL. 


Hicu-Sreep Raruway Car oF THE ALLGEMEINE 
ELEKTRICITATS-GESELLSCHAFT, BERLIN. 

At the second day’s meeting Mr. W. E. Langdon 
again occupied the chair, and at his request Mr. O. 
Lasche, chief engineer to the A. E.G., communicated 
in abstract his paper on ‘‘ High-Speed Railways.” 

Mr. Lasche had very much to say which was of 
great interest, and the chief value of his paper 
lies, perhaps, not so much in the description of 
the apparatus and machinery as actually adopted 
—for, after all, the experiments described have so 
far been confined to the works, and the real trials 
have not begun yet—as in the clear expositions of 
the scientific deductions and experiments which led 
to the particular constructions. It is the old story, 
that we learn a great deal from unsuccessful 
attempts ; and if the experimental car should prove 
not to be the high-speed motor car of the near 
future, Mr. Lasche’s researches will not be less 
valuable. A full account of the car has meanwhile 


appeared in this month’s issue of TRACTION AND 

ANSMISSION, and we need not, therefore, abstract 
the paper here. Mr. Lasche emphasised the general 
arrangement of the car, the weights of different 
projected constructions, the suspension and gearing 
of the motors, the novel electrolytic starters and 
regulators, and the brakes. 

The discussion was very cordial and general, very 
uncritical, and not particularly instructive ; it occu- 
pied another hour. Sir William Preece, upon 
whom Mr. Langdon called first, expressed his 
opinion that the electrical world of both hemi- 
pheres was indebted to the A. E. G., and to their 
director-general, Mr. Emil Rathenau (who was 
present) in particular, for allowing Mr. Lasche to 
bring so clear, candid, and exhaustive an account 
of these experiments before the Conference. A 
great deal of money had been spent on a magnifi- 
cent experiment—that was the German way ; here 
in this country more money had been spent for the 
purpose of opposing experiments. He referred to 
the Liverpool-Manchester scheme. Twice a Com- 
mittee of the House of Commons had declared the 
principle to be sound; but only now had they 
obtained power to carry out experiments ; and if 
members had heard the rubbish which had been 
talked in the Committees, they would blush. In 
Germany the experiments had been made at the 
instigation of the Emperor ; here it looked as if we 
should have to wait for a German Emperor to find 
the money. Just as the triphase system in general, 
so this application of it came from Germany. 
High-speed electric railways were only possible 
with triphase-current distribution. The triphase 
system was, in fact, more continuous than con- 
tinuous currents; it swept away many complica- 
tions, and saved us 30 per cent. in machinery. To 
mention one detail, he had found a similar method 
of car suspension and spring-bearing device to 
answer very well on the Valtelina Railway, now 
under construction, which he had just seen in Italy. 
But he did not wish to enter into details: this was 
not an occasion for any carping criticism. 

Mr. E. Rathenau thanked the meeting and Sir 
William Preece for their kind welcome. This was 
a new problem in which engineers of all classes 
would have to co-operate. He did not wish to 
replace the steam engine. The electric locomotive 
was no more to ruin the steam locomotive than the 
electric light had killed the gas light. If this ex- 
periment succeeded, electric railways would spread, 
and electric works would be busy for ever. Sir 
William Preece had referred to the German 
Emperor. They were proud of hissympathy. But 
they looked to England for the practical develop- 
ment of high-speed traction ; for in Germany rail- 
ways formed practically a monopoly, and free com- 
petition was necessary for the growth of industrial 
enterprise. They were ready to continue their 
experiments, and should be pleased to report 
progress again; yet England might, possibly, 
be the first country to adopt high-speed electric 
railways. 

Professor Silvanus P. Thompson congratulated 
Mr. Lasche on his epoch-making paper. With 
regard to Sir William Preece’s two ways of spending 
money on experiments, he should like to repeat 
what he had said two years ago, when President 
of the Institution of Electrical Engineers, that 
there was a third way of spending money, viz., on 
wrong experiments. They had had a sad example 
when an experiment in electrical traction was 
made at Earl’s Court, from which nothing could 
be learned, because everything concerning the con- 
ditions was known ; whilst everybody was anxious 
to have experiments on triphase motor propulsion. 
Among the experts who had recommended that 
experiment was Sir William Preece. Two points, 
he thought, would strike members. Firstly, that 
the days of the commutator were gone for such 
work, though the sections had two papers on com- 
mutator problems on the list; and, secondly, the 
advantage of liquid variable resistances over solid 
step-by-step resistances. The problem was of the 
highest importance. But where was the British 
firm that would spend time, brains, and money like 
the A. E.G. had done? and that company stood 
not alone in this respect among German firms. 

As leader of the party of the Institution members 
who visited Germany in June last, Mr. Alexander 
Siemens said he was glad to have this opportunity 
of thanking Mr. Rathenau for the splendid and 
hospitable reception they had met with in Berlin. 
These remarks were afterwards fully endorsed by 





the Chairman. Mr. Siemens also informed the 


Section that one of the chiefs of Messrs. Siemens 
and Halske had, at the last moment, to his regret, 
been prevented from attending the Congress ; for 
he would have told them what Messrs. Siemens 
and Halske had done in the high-s traction 
problem. We should bear in mind that the motor 
car of the A. E. G. had still to stand the actual tests ; 
and if we were to have high-speed electric railways 
in England, the permanent way, among other things, 
would have to be seen to. Professor Thompson 
had condemned the continuous-current motor. 
That question had been fully discussed at the Paris 
meeting last year, and they had agreed that the 
direct-current motor. held the field for great and 
frequent speed variations. Mr. Lasche had said in 
his introduction that cost was not the deciding 
factor, and that we used the electric light although 
it often remained much more expensive than gas 
light. Mr. Siemens would rather put it that the 
electric light would not have been introduced if it 
had not proved to be indirectly cheaper. 

Mr. Zipernowsky, of ag oe contented him- 
self with congratulating Mr. Lasche on his success 
in a question which he first brought before the 
Frankfort Congress ten years ago. 

Mr. Kolben referred to the ingenious liquid 
starter and current regulator of Mr. Lasche, con- 
sisting, it will be seen, of a centrifugal pump 
provided with a valve and such an electrode 
arrangement that the liquid remains cool, and that 
both the speed and the starting period can be 
varied. This device was yet a weak point, for we 
wasted current, and we had to remember that real 
progress had not been made in electric traction 
before the series parallel controllers had helped 
us over this seer regulation difficulty. It was, 
however, also possible with triphase - current 
motors to reduce the spsed to a half and even a 
quarter simply by altering the connections. 

Mr. Gisbert Kapp, the Secretary-General of the 
Verpand of German Electricians, conveyed to 
the Section, with admirable tact, the fact that 
the A. E. G. was not alone in these experi- 
ments. Mr. Alexander Siemens’ remarks had 
not rendered it clear whether Messrs. Siemens 
and Halske had really constructed a car. Eighteen 
months ago, Mr. Kapp stated, he had ridden 
on the first high-speed car of Messrs. Siemens 
and Halske, and what had impressed him most 
was a feature upon which Mr. Lasche had not 
touched, namely, the safety of the arrangements. 
Instead of finding danger notices, ‘‘ Not to be 
touched,” everywhere, he saw that everything was 
earthed, that everything might be touched, and the 
feeling of discomfort quickly gave way to perfect 
ease. As regards the liquid resistances and waste 
on them, he would point out that they would rarely 
be wanted, for we did not want to crawl on a high- 
speed track ; the liquid resistance was certainly 
superior to the metallic rheostats of the Jungfrau 
Railway, which soon got hot though careful arrange- 
ments were made for cooling. 

Professor Carhart, of Michigan University, spoke 
next. He granted that they had had no actual 
experiments in high-speed traction, so far, in the 
UnitedStates. But he stated that experiments would 
soon be commenced in Michigan—he would not men- 
tion any names—and that 10,000 volts would be in- 
troduced directly into the car ; it would be mono- 
phase currents, and the motor would be kept 
at constant speed. They would some day get back 
with interest in the United States what they had 
contributed to the electric locomotion problem. 
But that locomotion was still in a transition 
stage ; standardisation had not been possible so 
far, and when he mentioned that in Detroit, 
e.g, @ 40-mile tramway network had soon had 
to be extended to 80 miles, the fact would not 
be wondered at. 

Professor Carus-Wilson, the last speaker upon 
whom the Chairman called, dwelt particularly upon 
the thoroughness with which so many problems 
had been worked out, and all within a space of 
nine months. In connection with Mr. Siemens’ 
remarks, he referred to the vital point that the 
Berlin -Zossen military railway is practically a 
straight line ; on the Liverpool-Manchester line we 
should have curves. We should therefore do well 
to follow the German example, and thoroughly in- 
vestigate every point experimentally before start- 
ing on building a line.. That was the chief lesson 


which the paper conveyed to him. In closing 
the discussion, the Chairman, Mr. on, briefly 
ritish firms 





expressed the hope that the great 
Ma railway companies would soon recognise that 
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COMPOUND BLOWING ENGINES AT THE ASKAM IRON WORKS. 
CONSTRUCTED BY MESSRS. GALLOWAYS, LIMITED, ENGINEERS, MANCHESTER. 


Fig 4. 


(For Description, see Page 365.) 
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similar experiments could not but further their 


own interests. 


Dancers FROM TROLLEY WIREs, 
PREVENTION. 


Professor Andrew Jamieson, M. Inst. C.E., of 
Glasgow, the author of this paper, was requested 
by the Chairman to be brief. He did not read his 
paper, but gave a lecture cn the subject; the 
alteration, however, did not secure brevity. After 
referring to the series of accidents that occurred in 
Liverpool in February last, and mentioning that 
Glasgow had fortunately been spared fatal accidents, 
Professor Jamieson described and exhibited the 
new guards, since adopted at Liverpool by Mr. 
C. R. eye In these a strip of wood, rounded 
above, is held, not by a clip with a T-piece 
in the wood, but by two steel strips, connected 
bya bolt. Professor Jamieson then alluded to 
the Board of Trade tions on guard wires, 


AND THEIR 


and the Post Office regulations, which prescribe 
two guard wires for one or two trolley wires, or 
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three guard wires for two trolley wires up to 3 ft. 
apart, and four guard wires, i.e., two for each 
trolley wire, when the distance exceeds 3 ft. If 
these regulations were faithfully carried out, he 
thought we should hear little of accidents caused 
by broken telephone wires. But the multiplicity 
of these wires was objected to, though they 
had been adopted at Bradford. Passing to causes 
of break of guard and trolley wires, and of 
contacts gal such wires, he recommended 
that guard wires and their bindings should be 
made of silicon bronze, which would be stronger, 
have greater conductivity, and withstand atmo- 
spheric corrosion better than the wires now 
applied. Prevention could be effected by placing 
fuses and automatic cut-out switches in the supply 
stations, or in each of the half-mile street ex 
boxes, which should contain a telephone. The 
latter practice was unusual, as electricians object to 
multiplying these devices. They would only put 
main-feeder hand switches and a trolley wire section 
hand switch, together with a telephone, in these 





cre. 























boxes, and give keys, moreover, only to the engi- 
neering staff, but not to drivers, conductors, or 
car inspectors. This was to be regretted. A very 
good plan would be to place an earthing switch in 
each car. In case of severance or disconnection 
of a trolley wire, the driver or conductor had only 
to break the glass of a special switch and turn the 
switch or iosert a plug, thus earthing the line 
through the trolley pole and car wheels to the 
rails. The abnormal current through the feeder 
to the section would at once blow the station 
fuses. This simple device was being tried at 
Leeds. In Glasgow they had three authorities 
dealing with these matters : the Postal Engineering 
Department ; the National Telephone Com ’ 
which had no power to open streets; and the 
Corporation, which has just started a telephone 
exchange, and placed all wires in underground 
cast-iron. pipes where they —- the tramway 
lines. There can be no doubt, the Professor con- 
cluded, that the only sure and safe plan to avoid 
trouble is to place all non-tramway electrical con- 
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ductors of whatever kind underground. The 
tables on tests of trolley, span, and guard wires 
added to the paper are due to Mr. John 
Young, general manager of the Glasgow Corpora- 
tion tramways. 

Nobody took up the challenge which Professor 
Jamieson threw out to all non-tramway men. Mr. 
M. B. Field, of Glasgow, mentioned, in explanation 
of the minor troubles on the Glasgow tramways, 
that the system was still in the hands of the con- 
tractors ; but he had no time to enter upon details. 
He was against guard wires, and thought that the 
Board of Trade had much better pay attention to 
the span of telephone and telegraph wires. They 
had, to quote an example, a trolley wire fixed in nine 
places under one span of telephone wires. After 
calling upon Mr. Ernest Gerard, of Bruxelles, who 
stated in a few words that no system of accident- 
preventing devices was perfect, Mr. Langdon asked 
that further criticisms and remarks should be 
communicated in writing. 


Exzctriciry Suppty Meters or THE ELECTRO- 
LyTIC TYPE. 

Mr. J. R. Dick, B.Sc., M.I.E.E., of Brighton, 
condensed the substance of his paper—which, being 
of a special type, rarely discussed in the Institution, 
might have claimed extended attention—into a few 
minutes. 

Mr. Gibbings having brought a paper on un- 
shunted electrolytic meters before the Institution 
in 1898, Mr. J. R. Dick devoted his remarks to 
shunted electrolytic meters, and especially to such 
in which mercury is deposited from mercurous salt. 
When a shunt is used in connection with an elec- 
trolytic meter which has a back electromotive 
force, some compensating electromotive force has 
to be inserted in the cell circuit in order to obtain 
a constant linear ratio between the main and shunt 
currents. Mr. Arthur Wright, of Brighton, to 
whose meter the paper is practically confined, does 
this in several ways. The most practical method 
is to place a shunt R across the mains and to 
interpose a portion 7 of this resistance R in the 
cell circuit, such that with a back electromotive 
force in the voltameter of 1.5 volt, the ratior : R 
is the same as 1.5 to the supply pressure. The 
resistance 7 will then counterbalance the electro- 
motive force of the cell, and no current will flow 
through the cell when there is no current in the 
mains. It would be preferable, however, if we 
could avoid the continuous waste of current 
in the meter and the complication, by choos- 
ing an electrolytic cell without any back elec- 
tromotive force. The old Edison cell, with its 
two equal zinc electrodes immersed in zinc sul- 
‘va should have had no counter electromotive 
orce; but it had nevertheless an electromotive 
force of 0.0085 volts, which, while negligible with 
strong currents, produced an error of 8.5 per cent. 
with currents of one ampere. This was, however, 
not the reason for abandoning the meter ; it was 
more the trouble of having to change and weigh the 
electrodes, and refix them, to which objection was 
taken. Mercury salt cells, generally mercurous 
nitrate, which is very soluble, offer the great advan- 
tages that their electromotive force is very low, and 
that the mercury liberated need not be weighed by 
taking the na rete to pieces, but can be collected 
and measured in graduated vessels. Such meters 
were constructed in 1892 by McKenna, and by 
Anders and Kéttgen. ‘These cells are connected 
across & low-resistance shunt R in one of the 
supply mains, a comparatively high resistance r being 
put in the cell itself, which thus receives only 
a small fraction of the main current. Their chief 
defect was that crystals would deposit at the 
anode surface, and that the consequent increase 
in the resistance could not be- prevented by 
agitation. One of the meters devised by Mr. A. 
Wright, was, in the author’s opinion, free from 
those defects. The total resistance of shunt and 
cell is 40 ohms, of the platinoid resistance in the 
main circuit 0.2 ohms, and the maximum current 
about 0.015 ampere for a meter of 5 amperes capa- 
city. The anode is placed above the kathode, 
not below, as in the previous type. The anode 
mercury is contained in a circular trough, which 
is of such a height that the concentrated solution 
formed by the electrolytic action, falls off the 
curved surface of the mercury by gravity, and 
mixes the ve com This diffusion by gravity would 
become ineffective if the mercury in the anode 


were to sink below the level of the lip of the trough ; 
but this is prevented by adding an anode feeder, 


which resembles a ‘‘ bird fountain ;” as the anode 
mercury is electrolysed and the level lowered, the 
flow from the anode feeder restores the mercury 
level in the trough, while a corresponding amount 
of solution replaces the mercury thus withdrawn 
from the rate 2 The kathode is a hollow cone of 
platinum or carbon, concentric to the anode trough. 
The circulation of the electrolyte is reinforced by 
the kathode, as the lighter liquid produced tends 
to rise and to displace the dense solution at the 
anode. With this diffusion and the large anode sur- 
face there is no tendency to crystallisation, and no 
need foragitation. The anodefeeder arrangement fur- 
ther keeps the electrode surface and their respective 
distances constant, which is, of course, necessary 
to render the internal resistance constant. The 
mercury deposited falls into a glass funnel and 
a syphon Y-tube. When this syphon tube has 
received mercury equivalent to 100 units, the 
syphon will come into play, and the whole mer- 
cury be drawn into a receptacle. One division of 
this receptacle is equivalent to the whole volume of 
thesyphon. A 5-ampere meter furnished with these 
two dials will register up to 1200 units ; and the range 
of the instruments is practically limited only by the 
weight of mercury which it is advisable to put into 
the anode feeder. When a full record has been 
obtained on the meter, the instrument is tilted up, 
so that the mercury flows back into the anode 
trough. A consumer with a 5-ampere demand on a 
250-volt circuit would not have to reset the meter 
more than once a year. As there is no gas evolu- 
tion, the glass tube can be hermetically sealed up, 
and barometric changes do not affect the instru- 
ment; the temperature correction can easily be 
made; freezing has to be guarded against, but 
is not likely to occur. Direct Board of Trade 
unit readings can be easily arranged for. The 
counter-electromotive force of the cell is stated 
to be 0.0001 volt, and the diffusion to be efficient 
to prevent any electromotive force due to concen- 
tration differences within the solution, which might 
ive rise to an electromotive force of 0.016 volt. 

he temperature coefficient of the electrolyte is 
negative, that of the resistance in series with it 
positive ; thus a constant total resistance can be 
secured. The paper discusses these points some- 
what at length, and proceeds to duration tests of 
the meter extending over five months. There is a 
considerable error for the first ten units, because 
some of the dep. ited mercury adheres to the 
platinum kathode ; when it falls off, however, the 
error corrects itself, and a carbon kathode avoids 
this trouble entirely. Of late, a maximum demand 
indicator has become a necessary adjunct to 
meters. The electrolytic meter is combined with 
a thermal demand indicator, the heating resist- 
ance serving as shunting resistance for the elec- 
trolytic meter, so that no further loss of pressure 
is entailed. 

When lamps are grouped on the three-wire 
system, two ampere-hour meters are generally 
required. Mr. Dick manages with one, by split- 
ting the neutral wire into two equal low resist- 
ances, and connecting the meter across the ends 
of these resistances ; the current through the cell 
will then always be proportional to the sum of 
the currents C, and ©, in the two halves of the in- 
stallation. Mr. Dick concluded by saying that after 
eight months of working these meters under con- 
ditions equivalent to five years of ordinary installa- 
tion practice, the proportion of mercurous nitrate in 
the solution was found unaltered, and only traces 
of mercuric nitrate could be detected, and that the 
lingering objections to electrolytic meters should 
therefore vanish. 

The crux of the problem is the diffusion of the 
liquid. But as there was no time for discussion, 
the point could not be debated. Recent researches, 
carried on particularly in France, Germany, and the 
United States, have more and more confirmed the 
view that voltameters require very careful treatment. 
Ordinary voltameters, in which water is decomposed 
into oxygen and hydrogen, are unreliable, even 
when the sulphuric acid is replaced by phosphoric 
acid, as Mascart proposed, and the ozone for- 
mation is prevented. Copper voltameters, though 
much better, are hardly regarded as scientific 
instruments by some physicists. The silver volta- 
meter is exact and reliable, but not convenient. 
If mercury voltameters have so many advan- 
tages, we may wonder why scientists have not 
used them. But the curves which Mr. Dick 
exhibited certainly show a remarkable accuracy 





of his meters for currents considerably weaker 





than those we have to deal with in _ private 
electric lighting. 


Ketvin’s Erectric Measuring INSTRUMENTS. 


In calling upon Professor Magnus MacLean, 
D.Sc., M.I.E.E., to read this paper, Mr. Langdon 
explained that the Council of the Institution of 
Electrical Engineers had deemed it appropriate and 
a matter of general interest to ask Lord Kelvin for a 
communication on his scientific inventions, and Pro- 
fessor MacLean had been good enough to compile 
the paper, copies of which were in hand. Professor 
MacLean at once declared that he would bear in 
mind the well-known character of most of the in- 
struments and the shortness of the time, and he 
really confined himself to a few remarks on novel 
features. His paper enumerates the patents which 
Lord Kelvin has taken out since 1858 on telegraphic 
and on measuring apparatus, and briefly describes 
them under the four headings of electrometers, 
electro-magnetic instruments for measuring cur- 
rents and differences of potential, electro-dynamic 
instruments, and instruments arranged for record- 
ing and integrating electric currents. Specimens 
of all the instruments were on the table. Of 
recent years Lord Kelvin has reverted to the’ 
syphon-recorder type with a moveable coil in a 
fixed magnetic field. Weber's electro dynamo- 
meter was the first suspended coil apparatus, 
his fixed coil acting on a moveable coil. The first 
coil, moving in the field of a steel magnet, was con- 
structed by the Rev. H. Highton, and used by the 
British and Irish Telegraph Company about 1856. 
Lord Kelvin improved this form by introducing, in 
1867, a fixed soft-iron core in the syphon recorder, 
and now there are six different types of these 
moveable coil instruments. The portable pattern is 
applied in the rail test for determining the con- 
ductivity of tramway rails. The ampére gauges for 
use on switchboards have recently been perfected 
in two ways. To obtain a more uniform field, two 
copper tubes are placed within one another, both 
spirally cut ; the one right-handed, the other left- 
handed. Further, the soft-iron plungers are now 
suspended from a sector which maintains the move- 
ment of the plunger in the same vertical straight 
line. 

Mr. Chamen, Chief Engineer of the Corporation 
Electricity Department, of Glasgow, mentioned that 
he was using more than 100 of these instruments, 
and that he found them most valuable and con- 
venient ; the record sheets are preserved, and there 
is no need for log-book keeping. Professor 
MacLean deserved the vote of thanks accorded to 
him for the able and discreet manner in which he 
discharged his task. 


(To be continued.) 





LOCOMOTIVE RUNNING SHEDS ; EASTERN 
RAILWAY OF FRANCE. 

Tue laying down of engine-houses in close proximity 
to the main stations of important railway systems is 
always a more or less difficult problem. These build- 
ings require to be easy of access and of sufficiently 
large dimensions to afford every facility, and they 
have also to contain all the necessary devices and 
pene for the rapid cleaning and re-coaling of 
the engines. All these conditions are met in the 
new locomotive dépét which the Eastern Railway 
Company of France have built at a short distance 
from their Paris terminus, at Noisy-le-Sec, at the 
= of their main lines with the Grande Ceinture 

ilway that surrounds the Metropolis, and in the 
centre of their sidings and branch lines which serve 
for the marshalling of trains. 

The round-houses are at present two in number, but 
the necessary space is provided for a third, which is 
to be built as soon as an increase in the traffic renders 
it necessary. They are 70 metres (229 ft.) in diameter, 
and are illustrated on pages 354 and 355. From Figs. 
4and 5 it will be aan tod the main iron framing is 
independent of the circumferential wall, the arched 
ribs reaching down to the floor level, where they are 
made to bear on hinges ; at the top the ribs abut on a 
ring 3.2 metres (10 t. 6 in.) in diameter. Each house 
is built for 32 locomotives and their tenders ; the loco- 
motive fronts face the outside wall, a hood being fitted 
over each chimney for the escape of smoke. A tura- 
table 17 metres (56 ft.) in diameter is provided in the 
centre of each round-house. 

The dépét, as it now stands, meets the — 
of 92 locomotives, namely, 58 ordinary freight engines, 
16 fast freight engines, and 18 shunting locomotives, 
but is sufficient for 120 locomotives. en the third 
round house is built, the plaut will be sufficient for 





200 engines, There are at present ip the dépét 111 
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engine- drivers, 107 stokers, and 131 workmen and 
labourers. 

As shown in Figs. 1, 2, and 3, the two round-houses 
are joined together by a building which covers the 
offices, stores, repair and maintenance shops, and the 
necessary accommodation for the engine-drivers and 
stokers, such as dormitory, dining-room, and bath- 
room. The reference letters in Fig. 2 apply to the 
following : 

A Engine 

B Turning and screw - cutting 


P Round hearth 
Forge frame 
Regulus melting hearth 
8 Boilermakers’ bench 
T Surface plates 
U Tables 
V Ventilator 
X Gramme dynamos 
Y Work benches 
Z oy amps 
W 12-ton lifting tackle 


C, E, F Drilling machines 
D Grindstones 

G, H, I Planing machines 
J Foreman’s office 

K Cleansing bath 

L Water supply 

M Double smith-hearths 

N Anvils 

O Vices for hot bending 

On an average 100 to 125 locomotives are repaired 
per year in these shops ; the general small repairs are 
carried out methodically, each freight or ee 
engine being taken into the dépét for inspection an 
repair after it has ons about 19,000 miles, when 
the tyres are replaced if necessary, the mechanism 
overhauled, the cylinders re-bored if necessary, and 
other work carried out. The engines are sent to the 
company’s works at Epernay for extensive repairs 
only, such as the replacing of tubeplates, fireboxes, 
cylinders, &c., and this is done as a rule when the 
engines have completed, say, 200,000 miles. 

The dépdt contains about 10,000 tons of patent 
fuel, small coal, and coke ; small coal forms about 77 
per cent. of the total, and the patent fuel about 10 
per cent. About 85,000 tons of fuel are handled 
during the year, the loading and unloading being car- 
ried out with the help of a 14-ton steam crane, 12 metres 
(39 ft.) in radius, which works a grab weighing 44 cwt. 
empty and 10 cwt. when loaded. The cost of handling 
the coal amounts to 24d. per ton. 

The freight engines on the Eastern Railway burn 
almost exclusively small coal, of suitable mixture to 
form a semi-bituminous fuel; briquettes are only used 
for lighting-up, and also at those parts where a 
great tractive effort is required of the engines; coke 
is also used for ag Mh. and forms the 
fuel of shunting engines. he fuel consumption on 
fast engines with tenders is 15.84 kilogrammes per 
kilometre (56 lb. per mile), of which 87 per cent. is 
small coal, 9 per cent. briquettes, and the remainder 
coke. The coal and coke dust raked out from the 
smoke-boxes is collected for burning in the apparatus 
used for heating the rooms which are placed at the 
disposal of the personnel, and in the engines that drive 
the water-lifting pumps. About 50 tons of this refuse 
is collected per day, and when it cannot all be used 
for the above purposes, it is mixed up with the small 
coal for consumption in the locomotives. 

The stores shown on the plan mostly contain the 
necessary lubricating oil for the engines; this is 
Russian mineral oil kept in wrought-iron tanks, served 
by pumps. 

Fig. 6, reproduced from a 


pecteoae shows the 
two round-houses and intermedi 


ate building. 


THE ‘‘BULL” ELECTRIC MOTOR. 

Tue Anglian Engineering Company, Limited, of 
Stowmarket, Suffolk, make a series of electric motors 
to which the distinctive name ‘‘Bull” is applied. 
One of these, designed for driving a pump, is illus- 
trated on page 358. It will be seen (Fig. 1) it is 
pone with a vertical spindle which has a coup- 
ing attached at the lower end to be joined to a corre- 
sponding coupling on the upright shaft of the 
pump. The entire weight of the armature and its 
spindle is carried by a ball bearing at the upper 
end, where it is perfectly accessible. The details 
of the bearing are shown in Fig. 4. At the top of 
the spindle are two lock-nuts, and below them is a 
collar which is keyed to the spindle, but is capable of 
sliding endwise for adjustment. Underneath the collar 
is the Dr ge ball race, while the lower conical race is 
suppo by a sleeve, which is embedded in a bored 
seat in the framing. 

Below the ball bearing is a gun-metal sleeve sup- 
porting the spindle sideways. This sleeve, together 
with the lower race of the ball bearing, is carried in a 
casting which is supported by a flange on the top of 
the main frame. Consequently after the nuts are 
removed from the end of the spindle, both bearings 
can be withdrawn together. There is an oil channel 
leading down to an annular space round the bearing, 
and holes leading from this space to the spindle. 
The oil which leaks out at the bottom of the bearin 
cannot run down to the commutators, but is caught 
by a cup screwed on to the spindle, and rises up the 
side of this until it finally is thrown over its edge into 
the channel made to receive it (Fig. 5). A pipe from 
this channel connects to a similar chenaed at the bear- 
ing below the armature, while a second pipe leads the 





dirty. oil to a tank... The lower_bearing is. similar_in | bro: 


construction to the upper one, but has a narrow collar 


above it to prevent the oil creepiog up tho spiadle 
towards the armature. 

The armature is built of notched plates driven by a 
key sunk pertely into the spindle, and the plates are 
clamped between end castings. The magnet cores 
are of high permeability magnet cast steel, and are 
hollow. They are secured to the frame by external 
flanges and screws, and can be readily removed to give 
access to the field coils and armature. Each magnet 
face is provided with a slot parallel to the armature 
(Fig. 2), extending to the hollow centre of the core, and 
affording efficient ventilation. The brush holders are 
of cast brass, arranged for radial carbon brushes. 
They slide in a long machined slot, and are pressed 
against the cumulator by a light pivoted lever con- 
trolled by a special spring. The motors are stated to 
run perfectly sparklessly, even at very considerable 
overload. 

‘*Bull” motors are made both in this and the hori- 
zontal form, and in sizes from 4 to 15 horse-power. 
They show evidence of very careful design, and 
should give excellent results in working. 





COMPOUND BLOWING ENGINE AT THE 
ASKAM IRON WORKS. 

WE illustrate on our two-page plate, and also on 
pages 362 and 363, a compound blowing engine, 

uilt by Messrs. Galloways, Limited, of Manchester, 
for the Askam Iron Works, and which formed a 
feature of special interest on the occasion of the 
recent visit of the Institution of Mechanical Engi- 
neers to these works. Messrs. Galloways, it may 
added, have made a speciality of engines for iron and 
steel works, and, in fact, have supplied the blooming 
mill engines in use at the Lorain Steel Works, Ohio. 
The mill in question claims to hold the record for the 
production of 4-in. billets, having turned out 1260 
gross tons in 24 hours, from ingots measuring 18 in. by 
20 in., and weighing about 5500 Ib. each. 

Coming back to the subject of our illustration, we 
may recall that until recently the air pressure used in 
British blast-furnace practice has ranged from 4 lb. 
to about 6 lb. per square inch; but it has lately 
become apparent that, following American examples, 
higher pressures up to, say, 20 lb. per square inch 
are needed. The engine shown has been designed to 
fill this want. As indicated in Figs. 1, 2, and 3 of our 
—— plate, the engine is of the cross-compound 
inverted type, with the air cylinders placed above the 
steam cylinders. The cranks are set at 90 deg., and 
the designed — is 50 revolutions per minute, the 
pressuré in the high-pressure steam chest being 125 lb. 

r square inch. Each half of the engine stands on 
its own bedplate. These bedplates are massive cast- 
ings —s 35 tons each. They measure 10 ft. wide 
and 18 ft. long, and the height from the bottom 
to the centre of the crankshaft is 5 ft. 7in.- To 
each of these bedplates is bolted a cast-iron 
standard, constructed in halves suitably jointed 
together. As shown in Fig. 7, these standards are 
bored to serve as guides to the crosshead blocks. 
The weight of each standard is 21} tons. The high- 
pressure cylinder is 42 in. in diameter, and the low- 
pressure cylinder 60 in. in diameter, the stroke in each 
case being 60 in. The weight of the high-pressure 
cylinder is 13 tons, and of the low-pressure 27 tons. 
Corliss valves are used for the steam and exhaust 
valves of the high-pressure cylinder ; whilst the low- 
pressure cylinder is fitted with two piston valves, as 
indicated. in the cross-section (Fig. 4). The low- 
pressure valve casing is gabe te with movable doors, 
giving ready access to the valves when desired. The 
two air cylinders are each 84 in. in diameter by 60 in. 
stroke. They are shown in section in Fig. 6. The 
pistons are 12 in. deep, and are of the box type, with 
radial strengthening ribs as indicated. The packing 
consists of adjustable metallic rings. The air valves 
are flat gridiron valves of the ‘‘ Southwark” type, and 
are mechanically controlled. As indicated in Figs. 1, 
2, and 3, they are placed on the covers, so that the 
clearance in the cylinders is reduced to but 14 per 
cent. 

The crankshaft is of mild steel, having journals 
21 in. in diameter by 36 in. long, swelled in the centre 
to 23 in. in diameter to receive the flywheel. The 
cranks, which are of the balanced type, are of mild steel, 
with pins cast in one with web, and are machined bright 
all over. The piston-rods are 8 in. in’ diameter at 
upper part, and 10 in. in diameter in the lower por- 
tion, and are coned into their respective air and steam 

istons. The lower portions of the piston-rods are 
orged solid with the main crosshead, which is fitted 
with phosphor-bronze steps, and has attached to it 
cast-iron slippers. The connecting-rods are 8} in. in 
diameter at the small end, and 11] in. in diameter at 
the large, having a length of 11 ft. 3in. from centre to 
centre. The upper end is of. the jaw form, and is fitted 
with a steel crosshead-pin, the journal measuring 10 in. 
by 12 in. The bottom ends, which connect to the 
crankpins, are of the marine type, and have phosphor- 
“ spe 12in. in diameter and-14in.-long, forming 








the crankpin bearings. The governor is of the high- 





speed centre-weight type, positively driven from the 
high-pressure crankpin rd means of a drag link and 
shaft; but gears are used for connecting the same to 
the governor spindle. Provision is made to govern 
the engine pad at any speed between 20 and 50 
revolutions, and the governor is set to directly control 
the cut-off from 0 to 70 per cent. of the stroke, so as to 
regulate the output and pressure of the air. The 
low - pressure piston valves are actuated by eccen- 
trics from the crankshaft, and are adjustable & hand. 
The steam, on its ——- from the high to the low pres- 
sure cylinder, is through a superheater receiver 
20 ft. long, fitted with internal coils. 
The flywheel, which is in halves, is placed between 
the bedplates, and is 24 ft. in diameter, and weighs 
45 tons; the rim being cast with teeth for the barr- 
ing gear. 

or giving access to the various parts of the engine, 
a series of platforms are conveniently arranged, and 
are shown in plan in Figs, 4, 5, and 6. They are 
reached by means of steel staircases from the engine- 
house floor, The first or main platform is continuous, 
and completely envelops both high and rape go ares 
engines. It is carried on rigid Sioskets and entab- 
lature beams; the flooring being of ‘chequered steel 
plating, with a deep angle-iron on the periphery to 
prevent any loose materials from falling below. The 
second platform, which is fixed from side to side of 
the engine, gives access to the upper cylinder coverr, 
steam pistons, &c., as well as to the gear for the air 
cylinders at the lower end. The two upper platforms 
allow of access to the interior and upper parts of the 
air cylinders, as well as to the gear working the air 
valves. The construction of the whole of the plat- 
forms is substantially the same as the lower main 
platform. 

The lubrication system is of a very complete and 
extensive character, being pairs with oil pumps, 
pipes, distributing boxes, leads, &c., with tell-tale 
and sight-feed drops: so that the engine ‘is self- 
a and can be run continuously for long 

riods, 
ve purposes of starting, a double-cylinder barring 
engine is provided, being arranged on the maker’s 
patented design. The barring shaft is fitted with two 
helical feathers, and carries a pinion rifled so as to 
slide on these feathers, and gearing into the spur- 
rim cast with the flywheel; when = into opera- 
tion the pinion bears against the collar on the end 
of the shaft, and is thus compelled to turn with the 
shaft, forcing the flywheel round; but when the engine 
receives steam, and the periphery speed of the fly- 
wheel exceeds that of the barring pinion, the latter 
instantly and automatically disengages iteelf and 
slides out of gear. 





PEARN’S COMPOUND SINGLE-ACTING 
RAM PUMP.’ 

WE illustrate on page 359 a single-acting air-pump 
of novel design now being introduced by Messrs. 
Frank Pearn and Co., Limited, of West Gorton, 
Manchester. As shown, two pumps are mounted 
side by side on a single bedplate, on which is sup- 
ported the crankshaft and flywheel. By a peculiarity 
of construction practically the whole work of each pump 
is done on the down-stroke of its corresponding steam 
— with a nearly uniform effective pressure, and 

ence but very little power passes through the connect- 
ing-rods and crankshaft, which can, therefore, be of 
light construction. The means by which this end 
is attained will ily be understood on reference 
to Figs. 2 and 3, which show the relative positions of 
the piston and valves at the middle of the down and 
up strokes respectively. As these diagrams show, 
the engine is a compound one. The high-pressure 
cylinder, however, being single acting; whilst the 
low-pressure is double acting. The effective areas of 
the upper and lower sides of the low-pressure piston 
are, however, very different ; since that on the wPper 
is, as shown, a mere annulus, having an area of but 
36 square inches ; whilst the area of the lower face 
is 80 square inches. In the down-stroke position, 
represented in Fig. 2, the steam entering the engine 
flows round the valve J into the high-pressure cylinder 
A, and at the same time steam also flows from the 
receiver H past the slide K into the low- re an- 
nulusC, At the same time the bottom of the low-pres- 
sure cylinder is open to exhaust, as shown. The cha- 
racter of the diagrams obtained is represented in Fig. 4. 
On the up-stroke the relative position of the valves is 
as shown in Fig. 3, in which it will be seen that the 
high-pressure cylinder and the lower end of the low- 
pressure cylinder are in equilibrium, whilst the annulus 
at the top of the low-pressure piston is open to exhaust. 
Referring to Fig. 4, it will be seen that during the 
down-stroke the effective pressure tranemitted to the 
pump ram G is 3732 lb., while on the up-stroke, the 
pressure on the high-pressure piston being in opposi- 
tion to that on the low, the effective upward pressure 
is but 7921b., so that the work done on the up or 
suction stroke of the pump is but 21 per cent. of that 





done on the down or delivery stroke, 
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THE TRADES UNION CONGRESS. 


Tue thirty-fourth Trades Union Congress has 
completed its sittings, and its proceedings and 
resolves are now matters of history. The Mayor 
and Corporation of Swansea attended on the first 
day, and welcomed the delegates, several Members 
of Parliament being present. Mr. Lewis Morris 
wrote a poetic welcome, which was read to the 
audience, the poet being called upon for a speech. 
The inhabitants generally gave a welcome to the 
Labour Parliament ; indeed, so profuse was it that 
a Scotch delegate rose to protest, but was ruled out 
of order. All the hours not required to be spent 
in Congress were fully occupied by meetings, 
banquets, garden parties, trips, and other festivi- 
ties. The new rule, which provides that the 
chairman of the Parliamentary Committee shall 
preside over the sittings of Congress, came into 
force for the first time, Mr. C. W. Bowerman, 
Secretary of the London Society of Compositors, 
occupying that position. 'The Associated Black- 
smiths of Scotland were no longer represented at 
the Congress. Two of the oldest bodies—the engi- 
neers and smiths—have severed their connection 
with the Congress, after being among the first to 
institute these annual gatherings. 

The report of the Parliamentary Committee dealt 
with the various measures before Parliament during 
the past session, with deputations to Ministers 
respecting those measures and other matters ; 
with some labour disputes, —— the Penrhyn 
quarrymen’s dispute ; and with the recent decisions 
in the House of Lords. Naturally, the interest of 
the Congress was centred in that part of the report 
which dealt with the Lords’ decisions in the two 
recent cases relating to trade unions—the right to 
sue and the liability to be sued. So far, however, 
the right to sue is not at issue, whereas the liability 
to be sued is. The paragraphs in the report dealing 
with this subject were drafted by the counsel to 
the Committee, and were at once professional and 
popular in treatment. The report says that the 


4 | decision in the Taff Vale case ‘‘ put in the shade 


every other in the trade union movement.”, It is 
called ‘‘ remarkable,” and quotations are given from 
the writings of men who had to do with trade union 
legislation, in order to show that the power to sue 
and to be sued was intentionally left out of the 


9|Trade, Union Acts, 1871 and 1876, though the 


question was raised at the time by some who took 
part in the movement, and supported legislation. 
The Presidential address a ge the discursive- 
ness which characterised former utterances from 
the chair; its salient feature was its; closeness of 
touch with matters ining to practical issues. 


3st | It. was a kind of revised edition of the Parliamen- 


tary Committee’s Report, condensed’for the occa- 
sion. ‘It was in the nature of a manifesto, for it had 
been submitted, in proof, to the Committee before 








delivery. It left socialism severely alone. It in- 
dulged in no flights of fancy respecting the future 


|of labour, and gave no countenance to Utopian 


schemes or dreams. It was the sober declaration 
of a respected official of an old, well conducted, 
and powerful union, representing the printing 
trades, one of the most important industries in the 
country. The address claimed’ that much of the 


™| progress of the working classes was due to trade 


unionism, and it appealed to the delegates assembled 
to carry on the work by combination, by united 
effort,and desire. The special practical matter 
before them at present was the difficult position of 
trade unions, resulting from~-the recent legal 
decisions in the House of Lords. To that their 


_| energies should be directed, so as to avert the 


disaster which was threatening them by litigation. 

-. The resolution submitted to, and adopted by, the 
Congress as to ‘the legal position of trade unions 
was drafted by the Parliamentary Committee, with 
the assistance of their ‘‘ standing counsel ;” it was 
approved by the Standing Orders Committee, and 
amended on the motion of Mr.’R. Bell, M.P., 
Secretary of the Amalgamated Society of Railway 
Servants, one of those involved’in the Taff Vale 
case.: The points in the elaborately-worded resolu- 
tion briefly were : (1) That a test case of picketing 
should be taken up and carried through to the House 
of Lords.: (2)-That'a general fund be establishéd 
to fight out in the courts all such cases. (3) That 
trade unions should so‘amend their rules as to 
avert, if possible, such actions at law as that of the 
Taff Vale case. (4)-That an alteration in the law 
be sought -by legislation: : With respect to the 
proposed revision of rules, the Parliamentary Com- 
mittee, with the'aid of counsel, will pre draft 
rules and submit them toall the organ trades of 
the country. The suggestion as to an alteration of 
rules will scarcely meet the case. . The rules of the 
union were not attacked ; it was the action of ment- 
bers of the union for which the society was held to 
be responsible. The debate on*the question was, 
as @ rule, judicious; but naturally some political 
heat was engendered, as the Court of Appellate 
Jurisdiction was by-some’ confounded with the 
House of Lords as a legislative body. 

The proposal in favour of compulsory arbitration 
was rejected by 676,000. votes, by card, to 366,000 ; 
majority 4 ainst, poco sr It ooo 8 ge 
so many delegates supported any such pro . it 
would seem that anal the labour ieetate date a 
court something after the Irish Land Courts, with 
power to fix the rates of wages and hours of labour, 
as the latter do ‘‘ fair rents.” The power is to extend 
to coercion ; to force men into the unions. It is a 
foolish dream in any case, The men, as a rule, who 
ask for more law, complain most bitterly of existing 
law. But, then, they themselves want to frame the 
law and'enforce it ; all others would have to obey. 
Britain ‘has not yet arrived at such a conclusion, in 
spite of the votes of Congress delegates. In the dis- 
cussion on the proposal to amend the law so that 
foreign shipowners should be compelled to pay com- 

insation in case of injury, it was stated that the new 

actory Act had “oye foreign owners in the same 
position as English owners, but a further amend- 
ment of the law was needed. Congress a 
series of resolutions on the subject of education, 
in which it was proposed to raise the age limit of 
children to 15 years. This was opposed by several 
delegates, and one said in reply that the Factory 
Act had: been forced down the throats of the 
operatives ; a statement quite the opposite of truth. 
at they have done is to oppose any too speedy 
increase of age limit. ~ : 

The Congress was less socialistic than any for the 
last ten years.. An amendment moved to a resolu- 
tion, reviving the proposal of the nation taking over 
all the means of production, distribution, and ex- 
change, was defeated by a show of hands, and, 
upon being challenged, by 685,000 to 264,000 votes. 
A resolution to suspend the standing orders, with 
the view of discussing the South African war, was 
defeated: by 138’ to 115, and then by voting cards 
by 724,000 to'333,000.° A resolution in support of 
the Mines Eight Hours’ Bill was porns: The 
resolution for an eight hours’ day for all trades 
and occupations was also carried. 

On the whole the proceedings of the Congress 
were orderly and businesslike. :-They were more 
after the lines of the Congresses from 1871 to 1889. 
The recent law. cases necessitated a definite pro- 
gramme. ‘ In view of the attitude of some employers 
to my to the Courts, the delegates could not 
afford to waste much time upon questions of the 
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far-off future ; dreams of Utopias and milleniums. 
Work nearer at home engrossed their attention. 
The reputation of Congress will not suffer in conse- 
quence of this change of position. If it is to have 
weight, its decisions must be of a practical character, 
within the purview of possible early realisation by 
legislation. London is chosen for the next Con- 
gress. Several great public meetings were held 
during the week, ending in a monster demonstra- 
tion of the local trades on Saturday. 





PICTET’S OXYGEN SEPARATION 
PROCESS. 
M. Raovt Pictet, the well-known Geneva 
hysicist, has recently brought forward a plan 
for separating oxygen from the air, on a commercial 
scale, by means of a process of fractional distilla- 
tion. If liquid air is allowed to evaporate, the gas 
which first comes off is almost pure nitrogen, whilst 
after nine-tenths of the liquid have evaporated, 
the remaining tenth is nearly pure oxygen, which 
can be collected and stored in any suitable receiver. 
The production of liquid air, in the first place, is, 
of course, a somewhat expensive operation, but by 
a system of heat interchanges M. Pictet utilises the 
gases intr tag, 3 off to lower to the point of 
liquefaction the fresh supplies of air passed into 
his apparatus ; so that were it possible in practice 
to make use of perfect conductors of heat for the 
coils of the interchanger, and of absolute heat in- 
sulators to pos the passage of heat in from the 
exterior, the apparatus would work indefinitely 
without any diminution of the original charge of 
liquid air. In actual practice, however, it is im- 
ossible to avoid leakages of heat; and it is there- 
ore necessary to maintain a constant supply of 
energy to the apparatus, sufficient to compensate 
for the loss of liquid air evaporated by heat flowing 
in by conduction, or by a generated by the 
friction of the moving fluids in the interchanger. 
This supply of energy is readily afforded by keeping 
the air in the inlet pipes under a pressure of 30 Ib. 
to 40 lb. per square inch, whilst the exhaust takes 
place at atmospheric pressure. 

M. Pictet’s plant is represented diagrammatically 
in the annexed figure. It consists of ten stills, num- 
bered I to X in the diagram. These, it will be seen, 
are placed in a pile, one above the other. At start- 
ing, each is filled with liquid airto a level fixed by 
an overflow pipe, the overflow from each passing 
through this pipe into the still below. Immersed in 
the liquid in each still is a coil of piping represented 
by the series of small circles. h of these coils 
opens at one end into a central vertical pipe passing 
» seas the whole column of stills into a filter 
chamber at the top. At the other end, each coil is 
continued by an interchanger coil, forming a series 
of windings round the central chamber of each 
still, and terminating at the inlet main shown to the 
left of the diagram. By means of heat insulating 

rtitions between the successive windings of the 
interchanger coils, the gases evaporated from the 
liquid in each still flow round these coils as they 

out from the apparatus. An interchange of 
ees therefore takes place between the fresh 
supply of air entering the still through the coils, 
and the outgoing gases. By using sufficiently long 
coils this interchange can be made practically com- 
plete, so that on their final escape from the appara- 
tus the gases evaporated are at ordinary atmospheric 
temperature, whilst the yey See on reachin 
the central chamber of the still been sohennt 
to a temperature corresponding to the boiling 
int of the liquid in the still. The latter is, 
owever, at atmospheric pressure, whilst the in- 
coming air is at a pressure of some 40 Ib. 
uare inch, and accordingly condenses to a liquid. 
The latent heat set free in these condensations 
out through the walls of the submerged 
coils, and evaporates a co nding amount of the 
liquid in the still. The liquefied air passes next 
from the submerged coil into the vertical pipe, and 
is delivered into a filter at the top of the apparatus, 
as already explained. In passing through this 
filter, the solidified carbonic acid gas is strained out, 
and may be collected for bottling. The liquid 
passing through the filter is delivered into No. 1, 
the topmost still. Since, however, this still re- 
ceives the whole amount of the incoming liquid, 
and only performs one-tenth of the total evaporation, 
nine-tenths of what it receives on to No. 2 still 
by the overflow pipe, and similarly for the remain- 
ing stills of the series. Nitrogen has a boiling 
point of about — 196 deg. Cent., whilst oxygen boils 





at — 183 deg. Cent. This difference of 12 deg. Cent.|time about 0.25 ton of. solid CO, would be 


at these low temperatures is proportionately as great 
as one of 40 deg. Cent. at a temperature of 60 deg. 
Cent. Hence, in the top still practically pure 
nitrogen is alone evaporated, and as a consequence 
the liquid in this still contains more oxygen than 
an equivalent weight of common air. - A portion of 
this liquid passes over into No. 2 still, as already 
explained. In this still, again, next to no oxygen is 
evaporated, so that the overflow to No. 3 still con- 
tains proportionately even less nitrogen than that 
from No. 1. This holds throughout the series : the 
liquid as it passes down the column through the 
overflow containing less and less nitrogen as it 
approaches the bottom still, the contents of which 
consists of oxygen to the extent of well over 90 per 
cent. The distillate from the five uppermost stills 
is 90 per cent. nitrogen. In that from stills num- 
bers 6 and 7, the nitrogen is in about the same 
proportion as in common air, while from the re- 
maining three stills the discharge analyses 55 per 
cent. of O. In certain cases it may be convenient 
to collect separately the distillate from No. 10, since 
this is over 90 per cent. O; but for many indus- 
trial uses the gas obtained by combining the dis- 
charge from the three lower stills will serve every 


purpose, 
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Certain precautions are needed in the purifica- 
tion of the air before it enters the apparatus, as it is 
essential that it shall be quite free from moisture, 
which would deposit as ice and clog the interchanger 
coils. This moisture M. Pictet extracts by cooling 
the air well below the freezing point of water by an 
auxiliary refrigerating plant. The moisture in it 
can be thus deposited in some readily accessible 
chamber, and the pure dry air passed on to the dis- 
tilling plant. 

The commercial importance of a really cheap 
method of preparing oxygen on a large scale can 
hardly be overrated, as it would lead to an enormous 
saving in fuel, particularly in the case of metallur- 

ical operations. In many of these, the desideratum 
is temperature rather than heat units. The specific 
heat selva is high, and as this gas forms three- 
quarters the weight of ordinary air, the tempera- 
ture attained in the air furnace is limited, and is 
far below what can be obtained by burning the 
same fuel in an atmosphere of oxygen. Hitherto, 
the great cost of oxygen has prevented any attempt 
to replace air by this in industrial operations ; 
but M. Pictet hopes that with his new plant the 
cost may be reduced sufficiently to render the sub- 
stitution commercially e. With a plant 
treating some 500 tons of air per day, he estimates 
that 110 tons of a distillate containing over 50 per 
cent. of oxygen could be obtained. At the same 
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collected, which could readily be increased up to 
two or three tonsif desired, byadding washed furnace 
gases to the air supply entering the apparatus. At 
one-third of present prices for liquid CO,, this bye- 
product would, M. Pictet claims, pay the whole of 
the expenses of working. Assuming, however, that 
no market could be found for this product, the cost 
per 1000 cubic feet of 50 per cent. O would, makin 

due allowance for interest on capital depreciation an 

the like, not be more than about 1}d. per 1000 cubic 
feet ; whilst if 90 per cent. oxygen alone were pro- 
duced, its cost would be 34d. per 1000 cubic feet. 
The power required to run such a plant would 
amount to a total of nearly 700 horse-power, of 
which 100 horse-power would be needed for the 
refrigerator used in de-hydrating the air. For 
metallurgical operations in which the final product 
is carbon monoxide, the plant in question should 
theoretically suffice to burn 110 tons of coke per day. 





THE DISPOSAL OF WASTE LIQUORS. 

THE disaster which took place at the end of last 
month at Hackney Wick, and which was directly 
attributable to the exceptional rainfall, has brought 
attention forcibly to bear upon the danger which 
petroleum at tar-distillation works presents to the 
population resident in their vicinity. Although 
the rider to the verdict suggested that in the 
interests of public safety the storage of inflammable 
liquids in underground tanks should cease, we are 
not disposed to urge stringent action on this head, 
because it was an exceptional climatic disturbance 
which caused the trouble at Messrs, Capel, Carless, 
and Leonard’s works, and there is no evidence 
whatever to show that under ordinary circumstances 
such methods of storage are attended by any danger, 
or, at any rate, by more than the minimum of 
Ganger inseparably associated with such inflam- 
mable material. Of course, no mere trouble or 
inconvenience should be allowed to stand in the 
way of public safeguards, but, at the same time, 
it is impossible to insure complete immunity from 
disaster resulting from what is vaguely known in 
contract clauses as ‘‘the hand of God,” as any 
accurate forecast of the form which such special 
visitations may take is inherently difficult. ‘There 
are, however, one or two points arising out of the 
evidence given at the inquest which invite attention, 
bearing as they do upon matters of every-day pro- 
| cedure in works, such as rubber works, where these 
inflammable liquids are in regular use. Not the 
least important of such points is the difficulty 
surrounding the disposal of waste liquors. Of 
course, it isa fact that in rubber works pure and 
simple practically the whole of the volatile solvent 
which is used is either condensed for use over 
again or is dissipated into the surrounding atmos- 
phere, where it has never been found to give rise 
to any complaints, or, at any rate, not to complaints 
which could be substantiated from a hygienic 
standpoint. It is really only where experiments 
are being carried out, either on a laboratory or 
practical scale, that the necessity for disposing of 
waste naphtha arises, and the position in this case 
is hardly likely to give any cause for concern. 

Still, even where the quantity to be disposed of 
is quite small, it cannot be too strongly urged that 
the free-and-easy method of emptying into the 
adjacent sewer is one fraught with danger, if not 
to the immediate surroundings, at any rate to 
localities somewhat removed. The statement of 
Dr. Alexander at the inquest referred to above is 
not by any means that of an alarmist ; it presents 
succinctly an ever present danger. A sewer in 
which the contained atmosphere is surcharged with 
petroleum vapour is necessarily a latent source of 
danger which needs only the presence of a lighted 
match to develop results of a more or less disastrous 
character. We are not here going into the theory 
of explosions, so pointed reference need not be 
made to the actual conditions requisite to produce 
explosive effects of a greater or less magnitude. 
It will suffice to state as a fact which cannot be 
disputed that the presence of inflammable vapours 
in enclosed spaces, such as a sewer, is a source 0 
danger which should be strenuously guarded against. 
It is therefore somewhat disquieting to hear that 
miles of sewerage in certain districts of London 
are in such a condition that the introduction of a 
light would probably be attended with danger of 
an acute character. Such a condition of affairs, 
now that forcible attention has been drawn to it, 





certainly calls for remedial. measures, the applica- 
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tion of which will, of course, be met with the usual 
outcry that they will have the effect of driving 
away industries which provide a source of employ- 
ment to the resident population in their vicinity. 
But we are not considering here the places where 
inflammable liquids are manufactured or dealt in 
on the large scale, being concerned rather with 
their immediate application, and the danger sur- 
rounding which cannot really be said to be of such 
magnitude as to call for serious notice. Still, it is 
prudent to recognise that even a gallon or two of 
such liquids as light petroleum or carbon bisulphide, 
if carelessly poured into drains, may prove a source 
of danger. The wording of the clauses relating to 
sewers in the Public Health Act, 1872, is not very 
explicit, as it leaves rather too much to the persons 
chiefly concerned as to what may or may not be 
considered objectionable. Besides, there is always 
the difficulty that chemical reaction of a disagree- 
able or dangerous nature may take place between 
substances put into sewers by different persons occu- 
pying adjoining premises, although such substances 
when kept apart may be innocuous. Although 
it may seem somewhat of a hardship, we strongly 
hold to the opinion that no substances which give 
off inflammable vapours at temperatures such as 
are ordinarily met with in these climes should be 
allowed ingress into public sewers, and it should 
be impressed upon those possessing private sewers 
and drains that they incur great risks by counten- 
ancing any such gee on their own premises. 
When the bulk of liquor to be disposed of does 
not exceed a few gallons, it may be conveniently 
poured on to waste land or a cinder heap, or, with 
due precaution, it may be burnt under the boiler 
fire. Inthe case of rubber works, the substance 
which presents the greatest difficulty is the waste 
cold cure liquor, because, unlike naphtha, it con- 
tinues to be objectionable long after it has been 
poured away on waste land, and it is not at all desir- 
able to use it as fuel for the boiler, owing to the 
corrosive nature of the sulphurous fumes given off 
on combustion. In some cases where its disposal 
has become an acute question, arrangements have 
been made for sending it back to the manufacturer, 
if he happens to be within a reasonable distance, 
the responsibility and danger thus being thrown 
on to shoulders more capable of bearing them. 
We do not propose to enter further upon the 
questions involved on the present occasion, and 
are conscious that what we have said will not do 
much to illumine a dark subject, but it is often 
useful to draw attention forcibly to matters which, 
though of recognised importance, yet often fail to 
attract their due share of notice until some catas- 
trophe compels energetic action on the part of those 
who have lived in an atmosphere of false security. 





NOTES. 
Emery-Coatep Toots. 


THE use of emery tools has been limited because 
the material does not lend itself readily to shaping ; 
we are practically confined to grinding surfaces 
of simple forms, The galvanic process invented 
by Joseph Rieder, of Leipzig, however, allows us 
to make use of any kind of emery powder, and to 
arrange it in various shapes, so that we are presented 
with anew style of emery tool. Riederis known as 
the inventor of the electro-engraving process, whose 
characteristic feature is a machine which returns 
the plaster negative to its position with mathe- 
matical accuracy, so that the galvanic etching, which 
has to be interrupted several times a minute to 
secure uniform electrolytic action, practically re- 
mains continuous. In order to fix the emery sand 
on the tools referred to above, he first coats 
the emery with a varnish obtained by dissolving 
wax or paraffin in benzine. Graphite will adhere 
to the grains when they have been treated thus, 
and in this way the emery surface is made 
electrically conductive. The tool, ¢.g., a disc, is 
placed in the sulphate of copper bath, and the 
prereeee sand dropped on it. Each grain will 

ecome embedded in a coating of copper, and 
the grains will thus be fixed just as gems have 
been mounted for some time by means of a 
galvanoplastic process. The sand can also be 


treated with a glycerine paste, which is then 
applied to the surface to be covered with emery. 
As soon as a thin film of copper has settled on the 
steel, the glycerine is washed off with hot water, 
and the copper film is afterwards thickened in the 
bath, In this way emery tools are obtained, which 





are said to wear very well. Their disadvantage is 
that they do not cut deeply, because the interstices 
are filled up. But such discs can be revolved at a 
much higher rate than we could venture to adopt 
in the case of an ordinary emery wheel of the same 
dimensions. Another advantage is that we can 
construct tools of this kind in almost any shape 
—hollow drums, cutters of various profiles, 
reamers, convex or concave lenses, knives, engrav- 
ing tools, and even files. When the electrolytic 
file-sharpening process came up about ten years ago, 
the invention was ascribed to and claimed by several 
inventors. In that case the file is the anode. Here 
we have a kathodic process which may also have 
occurred to several scientists, though we are not 
aware that anybody but Rieder has put emery- 
coated tools on the market. 


MineraL Propvuction or British CoLuMBia. 

THE progress of a country, especially in mining, 
is too often measured by stock exchange operations 
and so it has been with British Columbia. The 
truer proof is the value of the minerals won, and 
here it is gratifying to notice a steady advance, 
although it is not by any means commensurate with 
the ideas of the stock jobber. Last year the total 
value was 3,269,000/., as compared with 2,479,000/. 
in the previous year, while in ten years the annual 
output has multiplied six-fold ; but the progress is 
more pronounced in the baser metals, a fact which 
carries with it the greater satisfaction, for with 
them there is less likelihood of violent fluctuations, 
or of the supply giving out. Asa result of placer 
mining, the production in each of the two past 
years has been 260,000/., double of that in any 
of the preceding 10 years; but 30 years ago the 
value was 700,000). These figures include the 
value of the silver in the gold, which varies from 
10 to 25 per cent. The gold won from lode mines 
has steadily increased in recent years, and now 
reaches nearly 700,000/., while from the silver 
mines the total last year was 462,000/., not by any 
means the highest level of recent years ; the lead 
won is worth 540,000/., and the copper 305,0001. 
It is in coal, however, that the most satisfactory pro- 
gress is being made ; there has been few set-backs 
to the steady advance, and last year’s output is the 
highest in the history of British Columbia, the 
quantity being 1,439,595 tons, and the value 
864,000/. There is, after all, more money to be 
made out of coal, sometimes, than from goldmining. 


Tue British ASSOCIATION. 


The British Association for the advancement 
of science is holding its meeting this year, and, 
for the fourth time, in the commercial capital 
of Scotland ; being attracted chiefly, no doubt, by 
the Glasgow Exhibition. Following so quickly 
on the Engineering Congress, one might expect 
that the proceedings would be a trifle dull in 
the section with which we are chiefly interested, 
that devoted to ‘‘ Engineering ;” as the new title 
now is, in place of ‘‘ Mechanical Science,” by which 
Section G was formerly known. To judge by the 
gathering on Wednesday evening, however, when 
the new president delivered the customary inau- 
gural address, there will be no falling-off in the 
importance of the _—e The President this 

ear is Professor Arthur Rucker, M.A., D.Sc., 
LL.D., who has long taken a leading part in the 
organisation of the Association, and is well known 
in the world of science as Principal of London Uni- 
versity and Secretary of the Royal Society. Among 
the vice-presidents this year are the Earl of Glasgow, 
President of the Institution of Naval Architects, 
Lord Kelvin, Sir Andrew Noble, Sir Archibald 
Geikie, and Dr. John Inglis. In the sections, Major 
P. A. MacMahon will preside in Section A, Mathe- 
matical and Physical Science; Professor Percy 
Frankland in Section B, Chemistry; Mr. John 
Horne in Section C, Geology ; Sir Robert Giffin 
in Section F, Economic Science and Statistics ; in 
Section G, Engineering, Colonel R. E. Crompton 
will preside ; whilst the new section—L—devoted 
to Educational Science, will have the Right Hon. 
Sir John E. Gorst as President. It is now sixty- 
one years since the British Association first met in 
Glasgow, the president on that occasion being the 
Marquis of , aoe er thead One does not now 
associate his name with any great development of 
science ; though in the course of six decades even 
a respectable contemporary reputation may be lost 
in the galaxy of scientific talent and genius that 
has adorned the latter half of the last century. 
In those days, however, the Association, not so 





strong as now, depended a good deal on aristocratic 
support. It was not so far removed from the era 
of powerful and wealthy patrons, who, after all, 
did so much to foster science, art, and literature, 
in a less instructed age. The presidential address 
in Section G is likely to be, se more than 
usually interesting, as Colonel Crompton has chosen 
for his chief subject a question of special import- 
ance in the present day, and one with which he is 


especially well able to deal, namely, the bable 
future development of passenger and 8 trans- 
port. We shall, however, in acco with our 


usual custom, print this address in full shortly, and 
need, therefore, make no further reference to it 
here. There will also be in this section a paper 
contributed by Sir W. C. Roberts-Austen on 
‘* Aluminium ;” whilst Professor Wilson will con- 
tribute a paper on the ‘‘ Commercial Influence of 
a Mr. Mark Barr will read — should 

an interesting paper on ‘‘ Machinery for Engrav- 
ing ;” and itis arranged that there shall be an +9 
bition of such machinery in operation. There will 
also be papers on ‘‘ Railway Rolling Stock,” by Mr. 
Macdonald ; on the ‘‘ Transport of Goods by the 
Electric Trolley System,” by Mr. Gibbings ; on the 
‘*Diesel Engine ;’ on ‘Chain Driving,” by Mr. 
Garrard ; on ‘‘ Rolled Steel Joists,” by Mr. E. T. 
Edwards; on ‘Tunnelling through Quicksands,” by 
M. Gobert; and on ‘‘The Measurement of Hardness 
of Materials,” by Mr. T. A. Hearson. The latter 
should be a most interesting paper; and if the 
author can introduce a simple and trustworthy 
method of testing and tabulating the degree of 
hardness in metals, he will have done a most 
useful service to engineers. There will also natur- 
ally be the inevitable but no less useful paper, on 
the exhibits at the Glasgow Exhibition. In our 
next issue we shall commence our usual report of the 
meeting. 





HIGH-SPEED ELECTRIC TRACTION 
IN GERMANY. 


By O. Lascue, Berlin. 


Some time since a scientific committee (Studien- 
gesellschaft fiir Elektrische Schnellbahnen) was 
appointed in Berlin for the p e of studying 
the technical and economical requirements of high- 
speed electric working on long-distance railways. 

he maximum speed limit for the trials was at 
first decided upon at 200 kilometres (125 miles) 
per hour. After careful calculations and a con- 
sideration of expert opinion on the subject, it was 
decided to use a line Bes existing, the German 
War Department having placed such a one at the 
disposal of the association. The construction of a 
special experimental line would have involved great 
loss of time and very heavy extra expense. The 
railway on which the trials will be commenced 
or is the military Berlin-Zossen line. This is 
specially suitable for the experiments, as special 
trials can be made on it with reference to the 
relative merits of different methods of super- 
structure, permanent way, rail sections and 
joints, &e. 

It was decided that two cars should be built for 
the purpose of ie: ar ag one by the eine 
Elektricitits Gesellschaft, of Berlin, the other by 
Messrs. Siemens and Halske. The car* of the 
A. E. G. has now been tried at the testing stand at 
the factory, and these trials have answered all ex- 

tations so far as the conditions of working can 
e determined under stationary tests. 

The car was tested with a peripheral s of 
the wheels of about 56 metres per second, corre- 
sponding to a car speed of 200 to 210 kilometres 
per hour. 

The present article relates exclusively to the 
construction and testing of the car, and to the 
investigations and experiments in connection 
thereto. The second of the work will shortly 
commence—namely, the running tests on the line, 
which, when concluded, will afford the material for 
future articles. 


Tue Proposep Runnine Tests on THE Linz. 


a. Attainment of a Speed of 80 to 100 kilometres 
(50 to 62 miles) per hour.—In the first instance, it 
is necessary to ascertain what speeds are attainable 
* At the International Engineering Congress, 1 
Glasgow, Mr. O. Lasche, the chief of oA em 
read a paper before the Electrical ion (Section IX.), 
dealing with this Righ-<paet car, and a detailed and fully- 
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without involving alteration or reconstruction of 
existing lines. The question is to find out how 
much less will be the wear and tear by electric car 
on the track, and consequently its maintenance, 
when running at the same speeds which have 
already been obtained by steam locomotives on 
some high-class lines. In many cases it may be 
that electrical working with single motor cars offers 
the possibility of handling a rapidly-increasing 
traffic on the existing bridges and tracks, where 
the heavier steam locomotives or longer trains 
would require alterations. The attainment of high 
speeds would, to a certain degree, es generally 
satisfactory. Distances would covered in 
shorter time, and the public would not have to 
wait for a small number of long trains in the day. 
The absence of smoke is an additional point in 
favour of electric traction. 

To attain these ends the construction of motor 
cars presents no difficulties, and no special altera- 
tions of the track, or of the signalling arrange- 
ments, are necessary, while the ordinary working 
conditions remain unaltered. The trials to be 
shortly carried out will provide a further basis for 
the introduction of an electric system of working, 
and will also show the economy of such a system 
applied to existing railway lines. It is not neces- 
sary that electrical working should prove more 
economical than steam working; in many cases 
it will be sufficient to prove that travelling by elec- 
tricity is more pleasant and convenient to the 
public, and that the management meets modern 
requirements. 

b. Attainment of a — oy 200 Kilometres 
(125 Miles) per Hour.—The special object of the 
second part of the trials is to show the possibility 
of attaining good working conditions for running 
at higher speeds, the limits of which can only be 
determined by detailed experiments. For such 
high speeds the present system of signalling must 
be altered, and the crossings and switches aban- 
doned. It will prove the absolute necessity of 
establishing all high-s service on separate 
tracks, and of constructing special lines, exclusively 
for such a service, in both directions. The local 
and goods traffic lines must be built separately. 

The necessary investigations relate to motor 
cars, to construction of track, and to the possibility 
of insuring safety. 


CoNSTRUCTION OF THE Moror Car. 


The motors are arranged directly on the car, and 
no separate locomotive is used. Each car is capable 
of accommodating about 50 persons. The motors 
have altogether a normal output of 1000 horse-power 
and a maximum output of 3000 horse-power. The 
tests will prove whether such a large amount of 
power is requisite or not, and will show the con- 
sumption of current at different speeds, taking into 
consideration adverse, head, or cross winds. 

Having regard to the end in view for the con- 
struction and working of long-distance railways, 
the three-phase alternate-current system could 
only be considered. As a matter of fact, the gene- 
ration of three-phase current of from 40,000 to 
50,000 volts, and its conveyance to long distances, 
present no difficulties. For the line now to be 
experimented with, only a tension of 12,000 volts is 
required, the distance from the central generating 
station of the Berlin Electricity Works to the point 
where the line commences being only 12} kilo- 
metres (7.7 miles), and the length of the line 
24 kilometres (15 miles). 

The transformers, which convert the tension 
from 12,000 down to 400 volts, are located in the 
motor car, but for future constructions it is an open 
question whether it will not prove better to use 
medium-tension motors, of, say, about 3000 volts, 
and the same voltage on the overhead wires. In 
such a case it would be necessary to build trans- 
former houses at determined intervals along the 
track, and so convert the voltage from 50,000 down 
to 3000. Transformers, as is known, require no 
attendance in comparison with rotary converters. 

The car has a driver's platform at each end, from 
which control is effec All parts — cur- 
rent are arranged in a central space led the 
apparatus room, which is se from the rest 
of the car by means of a double sheet-iron partition, 
so that passengers and attendants cannot come into 
contact with dangerous tensions. The total length 
of the car is about 22 metres (72 ft.), and its other 
dimensions correspond with the standard profiles of 
the German State railway carriages. The car body 
is carried by two bogies, each with three axles. 





The centre axle of each bogie is only a running 
axle, the outer axles each carrying a motor of 
250 horse-power, capable of developing a maximum 
of 750 horse-power. The diameter of the car 
wheels is 1250 millimetres (42.21 in.),fand the speed 
about 960 revolutions per minute. 


INVESTIGATIONS FOR THE CONSTRUCTION OF THE 
Moror Car. 


The problem put before the designer was the 
creation of something altogether new, namely, the 
construction of an experimental motor car, outside 
any existing type of low-speed electric locomotives, 
or of street jo ain cars. The only aim in view in 
making the investigations was the construction of 
a motor car to run long distances at the highest 
attainable — 

The weight of the electrical equipment in the 
first design was not less than 50 tons for the re- 
quired output of 3000 horse-power, but by modify- 
ing the construction of starting apparatus, motors, 
and transformers, the weight in subsequent designs 
was reduced to 30 tons. A large proportion of this 
weight was made up by the transformers, which 
may possibly be dispensed with altogether in the 
future. 

A question of the greatest importance was the 
mechanical connection between the motors and 
the wheel axles. It was, of course, understood 
that all intermediate gearing was out of the question 
owing to its unavoidable wear and tear. ‘Although 
from the beginning the object was to obtain an 
elastic connection between the motor and the axle, 
various designs and constructions were tried ; in 
some the motors were rigidly coupled to the wheel 
axles, and in others a spring arrangement was pro- 
vided. The solution of the problem of providing a 
spring device, to work at about 1000 revolutions per 
minute and 750 horse-power per motor, was, of 
course, extremely difficult, and required a most 
serious and critical examination of the designs. The 
problem has been solved by a special arrangement, 
in which the power developed by the motor is trans- 
ferred to the wheel by an elastic and sliding coupling, 
and by an elastic suspension of the motor, which 
from a soft movement in the beginning turns into 
a suspension of increasing rigidity. It followed 
from this arrangement that each motor must have a 
hollow shaft, and the speed in the bearings is nearly 
15 metres (49 ft.) per second. A careful study 
of the friction at this speed has been made, and 
experiments also carried out with speeds up to 
20 metres (82 ft.) and 25 metres (98 ft.), and with 
great bearing pressures. 

Starting resistances for motors of 250 to 750 
horse-power have already been used in practice ; 
but the question of starting resistances for four 
750 horse-power motors pes Hate in a very narrow 
space, and for their continual regulation, had never 
before been contemplated. The individual merits 
of liquid and metal resistances were considered at 
length. The use of the former seemed to be out 
of the question, whereas the latter involve a great 
number of contacts, brushes, connecting cables, 
and resistance material, and were consequently too 
heavy and complicated. 

Four motors, each with three armature circuits, 
give a total of 12 phases, in each of which was 
inserted a resistance divided into 12 steps. Not- 
withstanding this sub-division of the resistances, 
the difference of the currents was still intense from 
step to step; and the regulation, done by jerks, was 
very unsatisfactory. e difficulty was overcome 
by the design of a patent starting resistance, such 
as can also be used for large winding engines. 

Although the resistance material here is a 
solution of soda, this apparatus has nothing in 
common with the ordinary liquid starting resist- 
ance—a fact which has been proved by trials made 
on a large scale. 

Taking into consideration the speed of 200 kilo- 
metres r hour, it was desirable to provide, 
besides the Westinghouse air brake of the usual 
type, an electric brake which may be used both in 
connection with the source of current and inde- 
pendently of the latter ; the braking action may be 
made soft or energetic at will. 

In addition to these main points, many other 
investigations and experiments were necessary in 
regard to the details. Judging by the results 
obtained from the factory test, there is every 
reason to believe that the motor car will meet all 
requirements, so that we are now enabled to take 
in hand the other aspect of the question of high- 
speed railways—viz., the running on the track. 





THE NEW GERMAN ATLANTIC LINER 
‘““KRONPRINZ WILHELM.” 


On Tuesday next there will start on her maiden 
voyage to New York a new competitor for the “blue 
riband” of the Atlantic, a distinction which carries 
with it popularity amongst the more opulent of the 
Trans-Atlantic voyagers. There can be no question 
that it is in some measure a reproach to British enter- 
prise that this vessel is German-built and German- 
owned, being the third high-speed liner excelling 
British-built craft sent from the shipbuilding and engi- 
neering works of the Vulcan Company at Stettin. 
At the same time it should be stated that there 
can be no doubt about the ability of British builders 
to construct such steamships ; this is proved by the 
mere fact that we are at the present time building 
some twenty armoured cruisers of 23 knots speed, in 
which the limitations of weight greatly increase the 
difficulties of design. As to financial results, we under- 
stand that the large German ships have yielded a profit 
on each separate voyage, even the winter months secur- 
ing a sufficient number of passengers to pay all charges. 
The new liner, owned by the North German Lloyd, 
and named the Kronprinz Wilhelm, has, as equipped 
for service, ‘cost within a few pounds of 650,000/. 
sterling, while her sister ship the Kaiser Wilhelm der 
Grosee, completed three years ago, cost 550,000/., the 
difference being due to the greater cost of material, 
and some effective improvements made in the equip- 
ment. On this latter large capital cost, however, it is 
understood that a profit of 10 per cent. per annum is 
obtained, and it seems the more surprising that British 
owners do not enter the lists. 

The Kronprinz Wilhelm is not quite so large as the 
Deutschland, the difference in length being in the 
engine-room. Practically the only change made in 
the engines as compared with those of the Deutsch- 
land, which we illustrated fully in December last, 
is in the arrangement of the valve gear for the 
tandem engines. In the Deutschland a high-pressure 
cylinder is placed over each of the two low-pressure 
cylinders, and the piston valve of the high-pressure 
cylinder is actuated by means of a rocking lever 
pivoted on the cover of the low-pressure cylinder, and 
operated by separate links and eccentrics. In the 
new ship, however, the spindle of the high-pressure 
cylinder, still working on a lever pivoted to the cover 
of the low-pressure cylinder, is connected to the top 
of the spindle of the slide valves of the low-pressure 
cylinder, so that the one pair of eccentrics, with 
their gear, suffices for both low-pressure and high- 
pressure cylinders, and this arrangement we hope 
to illustrate later. The first intermediate cylinder 
is at the forward end of the engine, and the 
second intermediate at the after end, the four 
cranks and the reciprocating parts being balanced 
on the Schlick system. The two high-pressure cy- 
linders are 870 millimetres (34.2 in.) in diameter, the 
intermediate cylinders being 1750 millimetres (68.8 in.) 
and 2500 millimetres (98.4 in.), while the two low-pre3- 
sure cylinders are 2600 millimetres (102.3 in.), the 
stroke being 1800 millimetres (70,8 in.). The engines 
are to run normally at 80 revolutions, although 83 or 
84 can easily be obtained ; the normal indicated horse- 
power, which has already been developed on trial with 
a comparatively early cut-off, is 33,000. The speed 
attained on the trial, of 23.34 knots, gives every 
eee of an interesting competition with the 

eutschland, whose record speed is 23.51 knots. The 
crankshaft of the Kronprinz Wilhelm is 610 milli- 
metres (24 in.) in diameter, the thrust shaft 600 milli- 
metres (23.6 in.), the tunnel shaft 580 millimetres 
(22.8 in.), and the propeller shaft 630 millimetres 
(24.8 in.), while the four-bladed propellers, of bronze, 
are 6.650 millimetres (21 ft. 10 in.) in diameter, and 
of 10 metres (32 ft. 9 in.) pitch. To enable the screw 
shaft to be withdrawn from the outside of the hull, a 
large flat coupling has been fitted to the propeller 
shaft, the weight of the coupling being about 11 tons. 
All the pumps are separate from the main engines, as 
well as the condenser, which latter has a length of 
2604 millimetres (8 ft. 7 in.), with 1910 square metres 
(20,559 square feet) of surface ; this being, of course, 
the measurement of both the main condensers, while 
the auxiliary condensers are 1600 millimetres (63 in.) 
long with 60 square metres (646 square metres) of 
surface. The air pumps are b essrs, Weir and 
Cathcart, who have also supplied the feed pumps and 
feed heaters. There are twelve double-ended and four 
single-ended boilers, and these, unlike those of the 
Deutschland, where Howden’s system is in use, are to 
be worked under natural draught with an open stoke- 
hold, as was the case with the Kaiser Wilhelm der 
Grosse. The boilers, which work to a pressure of 
213 Ib. per square inch, are 5100 millimetres (16 ft. 
Qin.) in diameter, the length being 6300 millimetres 
(20 ft. 8 in.) in the case of the double-ended boilers, 
each of which has eight furnaces of 1150 millimetres 
(45 in.) in diameter. The weight of the double-ended 
boilers is 104 tons. The total heating surface is 
8720 square metres (93,865 square feet), the grate 
area being 251.16 square metres (2702 square feet). 
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The boilers are arranged in four batteries, each with 
a funnel whose height above the firebars is 110 ft., 
the diameter being 44 metres (14 ft. 9in.). There are 
bunkers on each side of the boiler compartments, but 
the principal one is between the second and third 
boiler-room, an arrangement which not only precludes 
the possibility of more than one-half of the boiler 
power being put out of action by a ship colliding at 
the point of connection between the bulkhead and 
shell-plating, but it confers the still greater advantage 
of enabling the central part of the ship to be given up 
to dining-room and other passenger accommodation. 

As to the other machinery in the ship, it may be 
said that there are three electric generating sets, and 
two of Linde’s refrigerating machines placed at the 
forward end of the shaft tunnel, with a fourth dy- 
namo of 800 amperes well above the water-line. An 
interesting change has been made in connection with 
the steering gear: as in former ships, this gear is of 
the Brown type, by Messrs. Brown Brothers, of Edin- 
burgh; but in this case the gear has been entirely 
duplicated ; thus, while, as formerly, there is a steering 
installation under ths water-line, the rudder post 
is carried right up to the poop, where duplicate engine 
and gear are fitted which run idle under normal condi- 
tions, but will do the work should the under-water gear 
become dislocated or injured. Although such gear is 
made of great strength, there is always the possibility 
of a breakdown; om it ssems doubtful if handwheels, 
or the light emergency gear sometimes fitted, is 
sufficient for vessels of such high speed and great 
displacement. Strength and reliability are also the 
characteristics of windlass and capstan gear, which, 
as in the case of all modern Atlantic boats, is by 
Napier Brothers, Limited, of Glasgow. The forward 
gear consists of two cable holders, suitable for cables 
of 74 millimetres (2}§ in.) in diameter, with their 
brakes and coupling bosses fitted on the forecastle 
deck. Above the cable holders are drums for heavy 
warping purposes, and forward of the windlass on the 
forecastle deck are placed two quick-speed capstans 
for lighter work, which can also be worked by hand. 
There are two engines of great power, with cylinders 
17 in. in diameter by 13 in. stroke, and 15 in. in 
diameter by 12 in. stroke, each capable of doing 
all the work; and the wheel gearing is of cast 
steel and the wormwheels of gunmetal. A light 
warping capstan is fitted forward in the bow, on the 
forecastle head, with engines having cylinders 11 in. 
in diameter by 10 in. stroke, and on the promenade 
deck aft are fitted three warping capstans, each driven 
by one independent steam engine, one having cylin- 
ders 15 in. in diameter by 12 in. stroke, and fitted 
with a cable wheel for working the stream cable and 
stern anchor ; the other two engines having cylinders 
11 in. in diameter by 10 in. stroke. 

On the occasion of the launch of the ship we gave 
some particulars about the hull (see ENGINEERING, 
vol. Ixxi, e 486), and we hope Jater to more fully 
describe the vessel, so that here we need only give one 
or two general particulars. The vessel is 663 ft. long, 
66 ft. beam, with a depth (moulded) of 43 ft., but 
there are three decks above this, the total gross 
tonnage being about 15,000 tons, and the normal dis- 
placement 21,300 tons, including 4400 tons of coal 
and 5250 tons of cargo. The total number of pas- 
eengers is 1651, including 650 first and 350 second- 
class passengers, while the crew number 520, includ- 
ing 69 deck ack, 241 in the engine-room staff, 51 in 
the kitchen department, with 150 stewards and 4 
postal officials. In the equipment of the rend there 
are several interesting developments to which refer- 
ence should be made as an indication of the con- 
veniences and comfort provided for the present day 
travellers. In the first place there is a telephonic 
system, including not only the public rooms and official 
departments, even to the wine cellars, but also many of 
the private rooms; and arrangements are provided so 
that the ship system may be coupled up to any land 
trunk lines—i.e., at ports of call. A messenger-boy 
eervice, with electric call-instruments, is also provided; 
the chief steward has an exceptionally large office, 
centrally situated, and equipped with all the con- 
veniences of hotel bureaux. Electric punkahs are 
provided in the public rooms. The electric call-bells, 
as well as the light switches, are arranged in the 
cabins, so that the passenger may operate them while 
in bed—not a usual convenience. The ship’s clocks 
are electrically controlled. The look-out man in the 
crow’s-nest on the foremast can ascend to his position 
by a ladder inside the mast instead of outside ; and 
there is a speaking-tube down to the navigating 
officer’s bridge. In the matter of safety, also, the 
ship marks progress. Only in the bulkheads in the 
machinery section are there doors below the water- 
line, and in all cases an hydraulic system is installed 
which is so controlled electrically that the captain 
on the bridge or in his cabin, or officers from various 
apa in the ship, may instantly close every door. 

o combat fire, a special pump of a capacity of 20 tons 
per hour is fitted, with a special system of piping 
throughout the ship, in which pressure is always 
Maintained, and at many stations throughout the 








vessel there are special alarums, with the usual glass 
face ; and such alarums not only communicate the fact 
of an outbreak to the various officers’ and firemen’s 
quarters, but also set thepump at work. These and many 
other ingenious details, combined with the simple yet 
highly artistic decoration of the public rooms, all of 
which we hope to describe later, mark the Kronprinz 
Wilhelm as a great triumph in the shipbuilding art, and 
as testifying to the world, as the German Emperor has 
putit, ‘* that the energy and enterprise of the German 
people never tlumber, but rise from generation to 
eneration to ever higher flights to the blessing of their 
atherland.” 





QUADRUPLE-EXPANSION ENGINES. 
To THE Eprror or ENGINEERING. 

Str,—In your issue of August 16, page 213, there is 
the description of a very ingenious high speed quadruple- 
expansion engine, constructed by Messrs. Simpson, Strick- 
land, and Co., Limited, of Dartmouth, and shown at the 
Glasgow Exhibition. 

A very analogous engine has been constructed on my 
own plans since 1889, when I was connected with the 
firm Fratelli Orlando. A view of it was published in 
your journal, issue May 29, 1891. 

As can be easily ascertained, the arrangement of the 
two engines is much similar, the principal difference 
consisting in the type of the valve gears. 

Instead of plain slide valves placed on the axis of the 
engine, the firm Simpson-Strickland have adopted piston 
slide valves laterally situated, which, in my opinion, may 
cause inconvenience, owing to the difference of the strain 
of the two slide valves connected to the same rod. 

I remain, Sir, yours truly, 


SALVATORE ORLANDO. 
Leghorn, September 3, 1901. 





WATER-TUBE BOILER TRIALS. 
To THE Epitor or ENGINEERING. 

Srr,—I read with great interest the report in your last 
week’s issue of the Hyacinth and Minerva trials, and 
your leading article on the same (page 291 ante). 

I was struck with the fact that, while the acinth’s 
boilers showed a better evaporative result than the 
Minerva’s, the Minerva’s engines, except at 8000 indicated 
horse-power, showed themselves more economical than the 
Hyacinth’s. Engines working at a higher pressure and 
with a ter ratio of expansion ought to be more econo- 
mical than engines designed to work at a lower pressure ; 
Mr. Oram, RN ., in some lectures on water-tube boilers, 
says, that as compared with a pressure of 150 lb. the 
(theoretical) gain in economy at 250 lb. is about 14 a 
cent.;so this apparent want of economy in the Hyacinth’s 
engines must be due either to the engines ag omega 
with water.which is really. leaking from the boilers, or 
else the steam supplied y the boilers must be much 
wetter than the Minerva’s 

In the trial at 5000 indicated horse-power the Minerva 
used rather more water for make-up than the Hyacinth, 
so there cannot have been pa leakage from the 
Hyacinth’s boilers; and yet the Minerva’s engines used 
over 10 per cent. less water than the Hyacinth’s. 

The only conclusion, it seems to me, is that the Belle- 
ville boiler supplies wet steam, and this accounts for the 
wonderful evaporative performances of this boiler in 
shore trials. 

The design of the Belleville boiler, I think, is conducive 
to producing wet steam. The direction of flow of the 
water in its passage from the water collector to the steam 
drum is reversed nineteen times, and the bends are per- 
fectly sharp, so that the water must tend to get broken 
up into fine spray and thoroughly mixed with the steam, 
and the volume of the steam drum is very small compared 
with other water-tube boilers. The ratio of volume of 
steam drum to grate area is only about .23 in the Belle- 
ville, while it is .92 in the Niclausse, and 1.6 to 1.8 in the 
Thornycroft and Yarrow. (Of course, some allowance 
must be made for the Thornycroft and Yarrow being de- 
signed to burn much more coal per square foot of grate.) 
It may be said that the upper tubes in the Belleville 
boiler are part of the steam space, but the circulation in 
them is, or ought to be, fairly rapid, so that the water 
gets no chance to settle down out of the steam till it 
reaches the drum, and I believe that in spite of separators 
and reducing valves, a large proportion of the water in 
suspension reaches the engines and produces the apparent 
want of economy in them. 


I am, yours faithfully, 
September 4, 1901. A.B.C. 





HIGH-PRESSURE v. LOW-PRESSURE 
STEAM IN THE SUGAR REFINERY. 
To THE Eprtor OF ENGINEERING. 

Srr,—Mr. Price Abell, in his statement, appearing in 
your issue of the 30th ult., that great economy resulted 


six sugar factories in the West Indies, goes beyond the 
limits of the discussion invited by me. In a cane sugar 
factory crushing cane by mill, and probably by multiple 
crushing, the steam required by the tex’ f powerful engines 
necessary would a most material proportion to the 
steam required for boiling, and it is quite possible, and 
indeed probable, that then the higher pressure would give 
an economy. I advisedly limited my observations to a 
sugar refinery. 

n any case, in the absence of figures, the statement has 
| a@ value only proportionate to that which can be attached 
to the personal factor concerned in it, and in his penulti- 





from the adoption of 100 lb. of steam instead of 50 Ib. in | De 


mate pereereph I find that Mr. Price Abell is of opinion 
that (1) the exhaustion of 2000 gallons of wash of its spirit 
by 5 1b. back-pressure steam ae re) worm evi- 
dently) resulted in as much as 1 sees plus very 
nearly the number of gallons of spirit actually distilled 
out, of water from condensation of the steam; and ?) 
such exhaustion by 5 Ib. pressure steam, directly redu 
from 100 Ib. pressure, resulted in only just about ‘t i 
number of gallons of spirit actually distilled out, of water 
from the condensation of the steam, so that the conclusion 
would have to be that by his wire-drawing Mr. Price 
Abell superheated the steam required for the distilla- 
tion to an extent represented by the heat units nearly, 
of about 10,000 lb. steam at, or about, 5 lb. pressure, and 
I find the order much too large with reference to the 
difference in total heat of 5 lb., and of 100 Ib. steam. 

Mr. Price Abell’s further statement that the latter 
steam gave twice the quantity of proof spirit from the 
same quantity of wash, I take to mean simply that the 
runnings from the still averaging proof strength were 
about double the quantity, and not that the total quantity 
of spirit won, in terms of proof strength, was double. 
Mr. Price Abell says nothing as to the degrees of attenua- 
tion fallen through by the two washes, so that it is impos- 
sible to attach a value to this statement. 

It appears to me that if the 100 Ib. steam were expanded 
to 5 lb. at the worm, and not in a separate expansion or 
distributing vessel, total heat of the 100 lb. steam would 
come into play, and that then the 100 Ib. steam, for a unit 
weight of it, would be more efficient than the 5 Ib. steam ; 
but such an arrangement, speaking generally, is not one 
of the a refinery. 

Tn the last pa: ph of my letter of the 23rd ult. there 
is a misprint resulting in the unintelligible. The portion 
of paragraph in question should oes es ee 
the comparative total heat is alone concerned in the 
question of boiler power required (for boiling, with reduc- 
tion of the heating steam to water of the same temperature 
in the cases compared), the comparative... .” 

Yours faithfully, 
Franois N. G. Grit 








THE NEW LABORATORIES AT THE 
GLASGOW UNIVERSITY. 
To tHe Eprror or ENGINEERING. 

Srr,—Would you allow me to correct two slight mis- 
takes in your article of last week dealing with these 
laboratories ? 

It is stated that the circular tanks below the floor of 
the hydraulic laboratory are ‘‘each capable of holding 
10,000 cubic feet of water.” This should be 1000 cubic 
feet ; and again, the high-level tank holds 1430 cubic feet, 
not 14,300. 

Tam, Sir, yours ~ 
RCH. Barr. 


250, Byres-road, Glasgow, September 11, 1901. 





Our Export Coat TraDE.—We have now another 
month’s experience as to the effects of the imposition by 
Parliament of a duty of 1s. per ton upon coal exported 
from the United Kingdom. This experience is not alto- 
together favourable ; ‘on the other hand, the reduction 
observable in the exports is not very material. The total 
shipments of coal, coke, cinders, and patent fuel in 
August were 4,003,009 tons, as compared with 4,173,499 
tons in August, 1900, and 3,758,781 tons in August, 1899. 
Coal, properly so called, figured in the 4,003,009 tons for 
3,816,776 tons. The principal shipments in August com- 
pared as follows with the corresponding shipments in 
August, 1900, and August, 1899 : 








Country. | Aug., 1901. | Aug., 1900, | Aug., 1899. 
‘ tors | tons tons 
Russia ce we =~ wef $01,648 =| 541,185 | 551,358 
Sweden and Norway -.| 465,440 406,645 | 475,772 
Germany... ee --| 601,508 611,0°1 538,174 
France oe = oe =~: | «608,574 |S 688, 119 520,096 


Italy .. | 474,416 | 515,960 | 306,646 





There was an increase last month in the shipments to 
Denmark, Portugal, Turkey, Egypt, Brazil, and 
British India; but, on the whole, the balance was 
in an adverse direction. Our ag te exports of 
coal, coke, cinders, and patent fuel in the first eight 
months were 29,080,478 tons (coal properly so-called 
figuring in this total for 27,764,888 tons), as compared 
with 30,217,726 tons in the corresponding period of 1900, 
and 28,743,353 tons in the corresponding period of 1899. 
The shipments made to the following countries in the 
first eight months of this year ex ed 1,000,000 tons 











each : 

Country. | 1901. | 1900. 1899. 

| tons tons 
Russia airs -| 1,800,781 308,687 | 2,438,251 
Sweden and Norway 2,673,410 2,871,674 | 2,950,269 
mmark ..., | 1,411,626 | 1,332,417 | 1,829,652 
Germany .-| 8,877,408 | 3.861,809 | 3,826,921 
France te owe we | 5,196,892 | 5,624,547 | 4,601, 
Spain .. cs. a. ~~ ae} 1,809,898 | 1,668,562 | 1,525,966 
Italy .. ..  «. «| 8,784,000 | 1,676,684 | 3,786,155 
Egypt... |... | 11399,908 | 1,262,071 | 1,389,235 








These figures, it will be observed, leave matters very 
much as they were, although as a general result, the pro- 
gress of the exports appear to have been checked this 
ear. Our coal exports fell off to August 31 this year to 
olland and British India; but they increased to Portugal 








Turkey, and Brazil. 




















et ee err 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Business remained quiet but 
firm last Thursday forenoon. Somewhere about 6000 tons 
changed hands, but only a small demand was shown for 
Scotch iron, which rose 2d. per ton, and Cleveland made 
1d. per ton advance. At the afternoon market about 
other 7000 tons were dealt in, and the market finished 
fairly firm. Cleveland at the close was 1d. up per ton 
from the forenoon. The settlement prices were : Scotc 
53s. 74d. ; Cleveland, 44s, 104d. ; and Cumberland hema- 
tite iron, 61s. 3d r ton. The market exhibited 
renewed firmness on Friday forenoon, when about 5000 
tons changed hands again at harder prices. Scotch 
warrants were the turn better at 53s. 8d. per ton 
cash buyers, while Cleveland was done 2d. per ton up at 
45s. 1d. cash per ton. About 4000 tons were done in the 
afternoon, the market still keeping firm, and the settle- 
ment prices were: 53s. 9d., 45s., and 61s. per ton. At 
the forenoon session of the pig-iron warrant market on 
Monday forenoon, when the sales were limited to some 
3000 tons, Scotch lost 4d. and Cleveland 14d. per ton. 
At the afternoon meeting about 4000 tons changed 
hands, yen J being again limited to Cleveland iron, 
of which only a few lots were sold, and the price 
fell another 1d. Scotch iron was not named. The settle- 
ment prices were: 53s. 6d., 45s., and 60s. 9d. per ton. 
At the forenoon session of the pig-iron market on Tuesday 
some 4000 tons were dealt in, and Scotch fell 4d. per ton, 
which Cleveland made. At the forenoon market 2000 
tons were sold. Scotch was unchanged, and Cleveland 
lost 4d. per ton. The settlement prices were: 53s. 6d., 
45s., and 60s. 74d. per ton. At the forenoon session of 
the iron market to-day some 8000 tons of iron changed 
hands, entirely Cleveland, which rose 14d. per ton. In 
the afternoon only some 2500 tons were sold. Prices were 
firm, and Cleveland closed up 3d. on theday. The settle- 
ment prices were : 53s. 6d., 45s. 14d., and 60s. 6d. The 
following are the quotations for No. 1 merchants’ pig iron; 
Clyde, 66s. per ton; Gartsherrie and Calder, 66s. 6d.; Lang- 
loan, 68s. 6d.; Summerlee, 70s. 6d.; Coltness, 72s. 6d. per 
ton—the foregoing all shipped at Glasgow ; Glengarnock 
(shipped at Ardrossan), 65s.; Shotts (shipped at Leith), 70s. 
Operations this week have been mostly confined to Cleve- 
land iron, and it is evident that such warrants must now 
be regarded more and more every day as the mainstay 
of the trade, and the pulse through which the condition 
of trade is to be judged. Scotch and hematite iron 
warrants are but little dealt in; still their prices 
are firmly maintained. From America the reports 
as to the strike regard it as practically ended, 
and the net result of its occurrence seems to have 
been in favour of this country’s trade, especially 
in South Wales. Its adverse features may, however, 
appear shortly in fresh offerings of American pig iron 
competing with home products. Meanwhile this com- 
petition is reserved for “‘ Dominion ” iron, of which large 
quantities are already under way. From the Continent 
reports are flatter than ever, and further forced sales of 
pig-iron contracts are advertised, and there is still no 
evidence of that autumn demand upon which the Middles- 
brough iron district is so dependent. The bright feature 
in the outlook continues to be the home trade situation, 
which almost everywhere is of a most satisfactory nature. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood yesterday afternoon at 58,370 tons, 
as against the same quantity yesterday week, thus show- 
ing no change for the past week. 


Finished Iron and Steel.—There is a marked activity 
reported regarding the finished iron and steel trades. 
The mills are generally running five and six days per 
week at Motherwell, and the demand for shipbuilding 
steel is very good. Large outputs are being reported. 
Makers are at present in a position to meet the keen 
competition from America, and they are being helped 
in this by the fact that some of the foreign plates do not 
rigidly stand the tests for shipbuilding purposes. Many 
of the specifications are now being framed in such a 
way as to bar foreign plates. British brands being 
preferred. Ship-plates are quoted at rather less than 
6l. per ton, boiler-plates are quoted at 6/. 2s. 6d. 
per ton net, and for forged shell specifications 5/. 17s. 6d. 
net has been taken. In the finished iron trade, bar iron 
is in 9a request at the Clifton Works (Wylie’s), and at 
the Waverley and Rochsolloch Iron and Steel Works, 
Coatbridge. The works named have generally about 25 
puddling furnaces going, with the usual number of heating 
and scrap furnaces. 


Sulphate of Ammonia,—In some quarters there is a brisk 
demand for this commodity, generally at about 10/. 10s. 
per ton at Leith, where the shipments last week amounted 
to 704 tons. 


Steel Company of Scotland.—Notwithstanding the diffi- 
culties encountered, the directors of the Steel Company 
of Scotland state in their annual report that the accounts 
show a credit balance. The past year was one of excep- 
tional anxiety, due not only to the high prices of raw 
materials, which prevailed in the first half of the year, 
but also to the difficulty experienced in securing orders at 
remunerative rates. Practically no relief was obtained 
from either pig iron or coal till the close of 1900, and 
before any reduction had taken place in the prices of 
these commodities, the prices of plates had fallen off 20s. 
per ton. Eventually they announce their resolution to 
recommend a dividend on the company’s paid-up shares 
at the rate of 3s. per share, and that a “theme of 
2723. 11s. 2d. be carried forward to this year’s accounts. 


Neilston Water arec—i the meeting of the county 
sub-committee on the water supply for the village of 
Neilston, held recently, a report was submitted from Mr. 





Robert F. Miller, C.E., Glasgow, on the cost of the pro- 

scheme of eo aga supply from the Long Loch 
in the Mearns Parish. he total estimate was 1 
The sub-committee approved of the report, and instructed 
the engineer to proceed with the preparation of the 
necessary plans. 

The Collapse of the Talla Tunnel.—The Works Com- 
mittee of the Edinburgh and District Water Trust had 
before them the serie an interim report by Mr. Hill, 
consulting and water engineer, Manchester, on the col- 
lapse of the Talla > Ble He made several recommen- 
dations, and Mr. Tait, the local engineer, has reported to 
the Works Committee that having consulted the con- 
tractor, he was of opinion that a sum of 4000/. would be 
required to do the work specially urged by Mr. Hill, who 
has sent a supplementary report dealing with the _ 
tion of the reservoir and the works at Talla, in which h 
states that the work is being carried out satisfactorily. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Coal Trade still Declining.—The official report of 
the Hull coal trade issued on Saturday shows that there 
were sent to this port last month 371,644 tons of coal, as 
against 438, 480 tons in the corresponding period of last year, 
a decrease of 66,836 tons. In the eight completed months 
of the year 2,099,152 tons had been sent, against 2,725,360 
tons, a decline of 626,208 tons. The exports last month 
totalled 171,091 tons,, which compared with 207,642 tons 
forwarded in August, 1900, shows a falling-off of 36,551 
tons. The eight months showed a reduction of 425,548 
tons. Last month’s coastwise trade amounted to 30,780 
tons, against 46,352 tons in August last year, and on the 
eight months there is a decline of 146,718 tons. 


Extension of Electric Light and Power in Leeds.—Since 
taking over the electric light and power undertaking, the 
Leeds Corporation have spent 90,0007. upon extensions. 
In the time of the old company the capacity of the plant 
was 4300 indicated horse-power, or 2400 kilowatts. At 
present there are installed, or on order, engines and alter- 
nators of a total capacity of 8740 kilowatts; and when 
the extensions of buildings now in progress are com- 
pleted, there will be accommodation for plant of an aggre- 
gate capacity of 19,940 kilowatts. 


Gas v. Electricity.— king at the annual meeting of 
the Sheffield United Gas Light Company, Sir F. T. 
Mappin, M.P., contrasted gas with electricity, and drew 
pore or in favour of the former, both as an illuminant 
and as motive power. Incandescent gas lamps, he said, 
roduced better results in street lighting than electric arc 
amps, and only entailed about one-fifth to one-sixth of 
the cost. He exp’ surprise that in a place like 
Sheffield, where there were so many small manufacturers, 
that more gas engines were not used, in view of their 
economical running. 


The Armature.—After being submerged in the canal 
at Sheffield three weeks, the armature which the British 
Thomson-Houston Company has manufactured for the 
Sheffield Corporation, was successfully landed at the 
wharf-side on Saturday. 


Local Company Mectings.—The general meeting of 
Kayser, Ellison, and Co., Limited, was held at Sheffield 
on Friday. In magne 2 the adoption of the report, which 
has already been published, the chairman (Mr. C. W. 
Kayser) said he was disappointed that the profits had 
fallen off so much, and mentioned that the company had 
ame about 67,0002. more in fuel than in the pre- 

ing year. He expressed his belief that the bottom 
of the bad trade had not yet been reached. The report 
was adopted, and a_ resolution carried confirming 
the proposed payment of a dividend of 5s. per share, 
the placing of 2500/7. to the reserve fund, and carry- 
ing forward of 658/.—The meeting of the Sheffield United 
Gas Company was held on Tuesday. The report stated 
that the increase in the quantity of gas sold during 
the past half-year was 57,609,000 cubic feet. Owing to 
the inflated price of coal (which in six months cost the 
Company 35,000/. more than in the corresponding period), 
the profit earned was insufficient to pay the usual divi- 
dend, and 15,6397. was therefore taken from the balances 
previously carried forward to enable this to be done. The 
report was adopted, a dividend at the rate of 5 per cent. 
=~ = half-year declared, and the retiring directors re- 
elected. 


Tron and Steel.—There has been very little change in 
these branches of trade during the week. he armour- 
plate and gun manufacturers continue to be employed to 
their full capacity. In general engineering there is a fair 
amount of work, but the lighter trades are still depressed. 
Work is this week being interfered with to some extent 
by the Doncaster races. 


_ South Yorkshire Coal Trade.—This week the output 
is restricted in consequence of many of the miners 
attending Doncaster races, and this will enable owners 
to clear their yards of all stocks. The local demand 
for hards is well sustained, and the general inland 
sale continues to improve. Prices are firm, South 
Yorkshire hards averaging 10s. per ton. All kinds of 
small coal are this week slightly dearer, best screened 
slack making 5s. 3d. per ton, and good nuts 7s. 9d. per 
ton. The demand for house qualities is increasing, a good 
tonnage being despatched to London. The local sale is 
also satisfactory. Best samples of Silkstones are quoted 
at 13s. to 13s. 6d. per ton, and inferior sorts 11s. to lis. 6d. 
oa ton. Barnsley house qualities are listed at 12s. to 
2s. 6d. for best sorts, and 10s. 6d. to 11s. per ton for 
inferior classes. The coke trade shows a little improve- 
ment, and quotations for blast-furnace qualities are this 
week slightly higher. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on "Change; the inquiries were 
more numerous, and the market more cheerful than of 
late, but the amount of business actually transacted was 
not large. At the same time, it was gratifying to find 
os who have been very shy for some time, splaying 
a disposition to enter into contracts. Notwithstanding the 
plentiful supply of Cleveland iron, quotations were strong, 
and probably the suqpeion of changing some furnaces 
from Cleveland on to hematite iron had something to do 
with this. Such an alteration should improve matters 
considerably, for whereas the output of Cleveland iron 
is too large for the demand, east coast hematite is prac- 
tically unobtainable for early delivery. No. 3 g.m.b. 
Cleveland pig was 45s. 3d.-for prompt f.o.b. delivery. 
Sales were recorded at that price, and sellers, as a 
rule, adhered firmly to it, but odd purchases were 
made at 45s. No. 1 Cleveland pig was 47s. 3d. ; No. 4 
foundry, 44s. ; grey forge, 43s.; mottled, 42s. 9d. ; and 
white, 42s. 6d. East coast hematite pig was put at 60s. 
for this month’s delivery, but that quotation was nominal. 
For October delivery of mixed numbers some business was 
done at 59s. 6d. There was no alteration in the Spanish 
ore trade, Rubio being still 15s. 9d. ex-ship Tees. T'o-day 
the market was steady. Quotations showed no alteration. 
So far this autumn the demand for pig iron for customers 
abroad has been very poor, but it is now picking up a 
little. This week inquiries on Continental account have 
been fairly numerous, and exports for the remainder of 
the shipping season promise to be on a better scale. The 
effect of the recent poor hg clearances has been largely 
counterbalanced by a good home consumption and large 
shipments to Scotland. 


Manufactured Iron and Steel.—These important branches 
of thestaple industry continue in avery healthy state. Most 
firms are well camel with orders, and quotations for all 
descriptions are strong. ucers are not at all necessi- 
tated to press sales on the market. Common iron bars 
are 6/. 5s. ; best bars, 6/. 15s.; iron ship-plates, 6/. 17s. 6d.; 
steel ship-plates, 6/. 5s.; steel ship-angles, 6/.; iron sheets, 
81. 10s.; steel sheets, 9/.; and galvanised corrugated sheets, 
12/.—all less the usual 24 per cent. discount. Heavy steel 
rails keep at 5/. 10s. ; cast-iron chairs, 3/. 12s. 6d. ; and 
steel railway sleepers, 67. 10s—all net cash at works. 


Coal and Coke.—Gas coke is in very good request, and 
uotations are very strong. Bunker coal is plentiful, but 
the large demand keeps prices pretty firm. The supply of 
coke is inadequate, and prices are consequently advancing. 
Medium blast-furnace kinds cannot well be bought under 
16s. delivered here. 


Weardale Steel and Coke Company.—The annual report * 
of the Weardale Steel, Coal, oak Gabe Company, Limited, 
has been issued for the year ending June. The net 
profit was 175,5902. A dividend of 6 per cent. per 
annum on the preferred ordinary shares takes 30,000/., 
and a similar dividend on the deferred shares takes 
13,5007. The reserve fund receives 50,000/., and is thus 
brought up to 100,000/., and the depreciation account 
claims 75,000/., while the balance carried forward is in- 
creased to 34,2427. The iron works and collieries have 
been well employed, and there is a fair prospect of con- 
tinued activity in all departments. 





NOTES FROM THE SOUTH-WEST. 

_ Cardiff.—The demand for large steam coal has con- 
tinued a acer ba although there has not been a large 
or active inquiry for future delivery. This is due to the 
disinclination of buyers to book largely ahead, as there is 
a growing impression that production is likely to increase. 
The market for small steam coal has been rather dull. The 
best steam coal has made 18s. to 19s. per ton, while secon- 
dary qualities have brought 17s. to 17s. 6d. per ton. 
Household coal has shown little change ; No. 3 Rhondda 
large has brought 15s. 9d. to 16s. per ton. Coke has 
made former terms ; foundry coke has been quoted at 19s. 
to 20s. per ton, and furnace ditto at 15s. 6d. to 17s. 6d. per 
ton. As regards iron ore, the best Rubio has been quoted 
at 14s. 3d. to 14s. 6d. per ton, while Tafna has made 
15s. 3d. to 15s. 6d. per ton. 


_ Water aa of Westbury.—New water works, de- 
signed by Mr. A. H. Stanley, C.E., of Trowbridge, 
have been opened at Westbury. The pumping station 
is situated onthe Bratton-road, about a mile from 
the town. The well is 50 ft. in depth. Two 
of Tangye’s gas engines, which are duplicated, supply 
the motive power, and the water is lifted through a 
7-in. main a height of 222 ft. to a reservoir situated 
at the bottom of Long River, which will contain 
two days’ supply, the sto capacity being about 
170,000 gallons, while that of the rs yi adits is 47,000 
gallons. From the reservoir the water flows through 
74 miles of cast-iron pipe mains, not only to Westbury, 
but also to Westbury Leigh and Ditton Marsh. 


Plymouth Sound.—Staff-Commander Haslewood and a 
surveying party returned to Plymouth on Saturday, on 
the completion of the survey of Salcombe Harbour, to 
examine an area recently dredged in the vicinity of Bull 
Point jetty. 

Wales and Ireland.—At the felt peariy, mosting of the 
Great Southern and Western Railwa; mpany of Ire- 
land, Mr. W. J. Goulding, who presided, referred to the 
Fishguard and Rosslare route, and said that work on the 
line from Waterford to Rosslare was getting on well, 
while at Rosslare Harbour plans for an extension of the 

ier had been prepared. A favourable so on the har- 
ond had been received from Captain Jarratt, who had 
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done good work for the Admiralty in surveying the coasts 
of oe ar} and who had also advised the Great Western 
Railway Company on their harbour works at Milford and 
Fishguard. 

Armour-Plate Tests.—A sample armour-plate selected 
at random from a number of plates, manufactured by 
Messrs. Charles Cammell and Co., Limited, Sheffield, for 
the Bulwark, line-of-battleship, has been tested at Whale 
Island under the usual conditions. The plate was nomi- 
nally of 9 in. thickness, but the exact measurement was 
8.8 in., and length and breadth were 14 ft. by 6 ft. 10 in., 
and the weight of metal was 360 lb. to the square foot. 
Three Holtzer armour-piercing shot each weighing 380 lb. 
were fired at the plate from a 9.2 in. breechloading gun, 
and the plate resisted the attack in such a manner as to 
satisfy the conditions imposed by the Admiralty. Each 
shell was broken into fragments, the penetration being 
almost nil. Although there were no cracks, there was a 
slight flaking of the plate at the point of impact. The 
nose of one projectile became embedded in the plate, 
but did not travel beyond the hardened surface. The 
velocity of the projectiles was about 1900 ft. per second. 


Exeter Tramways.—The British Electric Traction Com- 
pany a ae to introduce electric traction upon the 
present Exeter tramways. The company also contem- 
plates an extension of the lines. 








Ovr Locomotive Exports.—There is now little doubt 
that 1901 will be a p ive period in the history of our 
locomotive exports. e value of the engines shipped.in 
August was 143,707/. as compared with 107,059/. in August, 
1900, and 125,564/. in August, 1899. The great increase 
in the August shipments occurred in the deliveries made 
to Australia and to New Zealand. The aggregate value 
of the locomotives sent abroad to August 31, this year, 
was 1,145,247/. as compared with 956,590/. in the cor- 
responding period of 1900, and 912, 992/. in the corresponding 
period of 1899. These figures are primé facie extremely 
satisfactory, but account should betaken of the fact that the 
cost of locomotives has been augmented this year by the 
dearness of the materials used in their construction. The 
principal exports made in the first eight months of this 
year compared as follows with the corresponding exports 
a in the corresponding periods of 1900 and 1899 respec- 
tively : 











Country. | 1901. | 1900. | 1899. 
ee RT Wen er 
£& £ 
South America... --| 170,888 156,98t | . 131,715 
British South Africa --| 127,507 69,366 | 30,044 
British India ..| 297,522 310,644 | 455,506 


Australasia .. x et 233,780 108,698 | 57,976 





It will be seen that there has been a great increase in the 
demand for British locomotives in Australasia, and also 
in British South Africa, but that the Indian demand has 
been falling off. 





Our Ratts ABROAD.—The exports of rails from the 
United Kingdom in August amounted to 36,283 tons, 
as compared with 33,989 tons in August, 1900, and 39,420 
tons in August, 1899; and it appears probable that the 
shipments will be maintained pretty well for the whole 
of 1901. The actual shipments to August 31 were 300,328 
tons, as —— with 247,504 tons in the corresponding 
period of 1 and 307,660 tons in the corresponding 
period of 1899. The exports made in August to Sweden 
and Norway, Argentina, British India, British South 
Africa, Australasia, and Canada compared as follows with 
tho CORR exports in August, 1900, and August, 

99 : 











Country. Aug., 1901. | Aug., 1900. | Aug., 1899. 

tons tons tons 
Sweden and Norway a 8836 7,044 | 8915 
Argentina .. ox as 4586 6,549 | 2073 
British South Africa a 851 657 | 1302 
British India cs < 6770 10,380 6877 
Australasia .. oe os 6918 8,837 5477 
Canada es oy bi 6208 ¥ 








It will be observed that the exports to Sweden and Nor- 
way kept up well last month, but that Canada made the 
est showing. The aggregate — in the same direc- 
tions for the first eight months of this year compared as 
follows with the corresponding exports in the first eight 
months of 1900 and the first eight months of 1899: 





! 





Country. | 1901. | 1900. | 1899. 

| tons | tons | tons 
Sweden and Norway “at 43,684 29,744 | 63,924 
Argentira .. oe a 48,451 29,570 14,329 
British Fouth Africa be 29,02 20,775 13,971 
British Ind a ay 3% 101,470 63,561 109,313 
Australasia .. va it 49,397 41,894 | 35,485 
Canada ee ee ee| 28,804 | 7,325 | 13,082 





i } 
Tt will be observed that there has been a general increase 
in the exports all along the line, at any rate, so far as 
1900 isconcerned. Russia took 11,029 tons of British rails 
to August 31 this year, as compared with 1691 tons and 
14,675 tons in the corresponding periods of 1900 and 1899 
respectively. The exports to Chili in the first eight months 
of this year were 9846 tons, as ay ai with 934 tons 
and 2266 tons. Much higher prices have been also made 
for the rails exported this year, the 300,328 tons exported 
to August 31 bein: valued at 1,835,554/., while the 


MISCELLANEA. 


TuE traffic receipts for the week ending September 1 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 2,184,171/., which was earned on 20,153} 
miles, For the corresponding week in 1900, the receipts 
of the same lines amounted to 2,118,284/., with 19. 
miles open. There was thus an increase of 65,887/. in the 
receipts, and an increase of 267?-in the mileage. 


The North-Eastern Railway Company is constructing 
ten new engines, which will surpass in size and weight 
any other British locomotive ever built. This departure 
is to enable the company to dispense with’ the services 
of assistant-engines in the hauling of heavy trains on 
steep gradients. The locomotives are to be made with 
driving wheels 6 ft. 8 in. in diameter. Exclusive of tender, 
they will weigh, when in working order, 67 tons 2 ewt., 
or 9 tons more than the engines designed by Mr. J. F. 
Aspinall, of the Lancashire and Yorkshire Railway Com- 
pany. 

A new use for a gas engine has, it seems, been discovered 
by our “brother Boer.” The Johannesburg agent of 
the Campbell Gas Engine Company, Limited, of Halifax, 
who has since June last been engaged in tracing goods 
commandeered by the authorities of the late Republic, re- 
ports that amongst these were four gas engines which, 
commandeered for the dynamite factory, were taken to an 
engineer’s workshop in Pretoria for conversion into presses 
for forcing lead into the nickel shells of Mauser bullets. 
The work was only completed on one engine before the 
ingenious mechanics and their superiors found more press- 
ing business elsewhere. The crankshaft was cut short at 
both ends, and a lot of spur gearing attached, in order to 
secure the necessary purchase. The cylinder cover had 
been bored out for the insertion of dies. 


In a recent issue of La Nature, M. E. J. Marey de- 
scribes some experiments on the photography of stream 
lines in moving air. Whilst in many respects similar to 
Professor Hele-Shaw’s experiment on stream line motionin 
liquids, M. Marey’s differ in some minor particulars. The 
current of air is drawn by a fan through a box measuring 
20 in. by 20 in. in section, and fitted with glass at the 
front and side. Steady motion is secured by means of 
screens of fine silk gauze at each end of the box. The 
stream lines are made evident by passing in smoke through 
a series of fine jets, arranged at equal distances along a 
straight line. The smoke filaments thus produced are 
Lips pe by means of a magnesium flash light burnt 
at one side of the apparatus. By putting obstructions in 
the path of the stream lines their deformation is made 
clearly visible, whilst by setting the series of. jets supply- 
ing the smoke in vibration the filaments become cates 
ing, the number of undulations per inch run being a mea- 
sure of the velocity of flow. 


In celebration of its jubilee, the Western Union Tele- 

ph Company has issued a pamphlet giving a short 
istory of the origin of the company and its,subsequent 
fortunes. At the outset the company was organised to 
operate a printing telegraph devised by Mr. R. E. House, 
of Vermont, and it was only after consolidation with cer- 
tain bankrupt and moribund companies in 1854-5 that 
this was replaced by the Morse system. The company 
id its first dividend in 1857, and experienced no set- 
k afterwards. In 1861 it undertook the construction 
of a line to the Pacific, and in 1866 took over the lines of 
its principal rivals through a consolidation of interests. 
Rates have been continuously reduced, but still appear 
rather high to English ideas.. They are not uniform, but 
vary with the distance between the points of receipt and 
delivery. The highest price now charged is 1 dol. for ten 
words between New York and San Francisco, whilst the 
lowest appears to be 25 cents for ten words, and there 
are numerous intermediate rates. 


Not content with holding the record for high-speed 
travelling with the famous Philadelphia Atlantic City 
run, our American friends quite needlessly seemed moved 
to depreciate the really capital express services now 
common throughout Europe, and more particularly in 
this country. Thus Mr. R. S. Callaway, of the American 
Locomotive Company, and formerly president of the 
New York Central and Lake Shore Railways, in an 
article published in a recent issue of the Railway Master 
Mechanic, states that the high-speed express trains 
in Europe are generally made up of four coaches. A 
visit to King's ross as the ‘Flying Scotsman” starts 
out on its run of 395 miles to Edinburgh would much en- 
large Mr. Callaway’s ideas as to the loads handled in Euro- 
pean express services. Fourteen to eighteen cars, in- 
cluding two or three heavy restaurant cars, is much 
nearer the average load; and the time taken, inclu- 
sive of stops, being 8} hours, the mean speed works 
out to 48 miles per hour. Still better time is made by two 
sleeping-car trains, which make the run in 7? hours, 
corresponding to an average speed of 51 miles per hour. 
In addition to the above, four other heavy expresses start 
daily from the same terminus for Scotland, whilst very 
similar services also run from Euston and St. Pancras. 


In the course of his Budget statement in the House of 
Commons, on August 16, the Secretary of State for India 


months Mr. Robertson will travel in America, with 
a view to reporting how far the methods of - 
ment there prevailing are applicable to the case of the 
Indian railways. An officer of the Indian Public Works 
Department is to be attached to Mr. Robertson through- 
out his Indian tours. Pending the issue of his report in 
the spring of 1903, the changes in the organisation of the 
Department named, which have for some time been under 
consideration, will be postponed, but it is anticipated 
that the Indian Government will be able to orders 
on the report before Lord Curzon’s term as Viceroy ex- 
pires at the beginning of 1904. 

Following their acceptance of the proposal of the 
British Association for an ethnographic survey of India, 
Lord Curzon’s Government have adopted the sugges- 
tion of the Royal Society for the ing out of a 
magnetic survey. The existing magnetic o atories 
at Bombay and Calcutta being madequate as base 
stations for the vast area the survey will cover, 
imilar observatories are in course of construction at 

hra Dun, below the Himalayas, at Kodaikanal, 
in the Madras Presidency, and at Rangoon. The 
Dehra Dun Observatory will be under the super- 
vision of Colonel Gore, R.E., the Surveyor-General of 
the Indian Survey (whose head-quarters are located 
there) ; but the other four will be in charge of Mr. John 
Eliot, the eo reporter to the Government. 
The Survey and Meteorological Departments will, in 
fact, be jointly responsible for the investigations. The 
field observations will be carried out by six-or seven de- 
tachments of the reg act ag and these will be 
controlled by Captain Fraser, R.E., who has recently 
been arranging in oy for the purchase of the neces- 
sary instruments. Sind and the Punjab will first be 
taken in hand ; and, as the country is now intersected 
with railways in all directions, enabling field detachments 
to quickly cover the distances from one observing station 
to another, it is anticipated that five years will suffice to 
complete the field work of the preliminary magnetic 
survey. 


In a paper read before the Buffalo Convention of the 
American Institution of Electrical Engineers, Mr. A. J. 
Wurts described the ‘‘Nernst” lamp, as developed by 
the Westinghouse Company in the United States. The 
‘*glowers” are made out of a dough of rare earths mixed 
with a suitable binding material, which is pressed through 
a die and cut off into lengths, dried and baked. The 
‘‘glower” for a 220-volt circuit is 25 millimetres long by 
0.63 millimetres in diameter. It is a non-conductor when 
cold. In the original ‘‘ Nernst” lamp, the connection be- 
tween the ‘‘ glower” and the leads was made by winding a 
few turns of platinum wire round each end of the “‘glower,” 
but trouble occasionally arose from the shrinkage. To avoid 
this the connection is now made by embedding a platinum 
bead with a wire tail in the mass of the “‘giower.” Any 
shrinkage of the ‘‘glower” then only serves to improve the 
contact. When used with continuous currents the 
electrolytic action results on a black deposit at the nega- 
tive end of the “‘glower” which gradually spreads towards 
the positive terminal. With alternating currents nothing 
similar occurs, and the ‘‘glowers” have then a life of about 
800 hours, which is much greater than when the lam 
are used in continuous-current circuits. The best results 
are obtained when the ‘“‘glower” is enclosed in a glass 
globe. It is necessary to place a steadying resist- 
ance in series with the ‘‘glower,” since beyond a 
certain point the resistance diminishes with increase 
of current, owing to the better conductivity as the 
temperature is increased. The amount of steadying 
resistance needed is greater when the lamp is burnt in 
vacuum, or in nitrogen, than it is when burning in the 
open air. As a ‘“‘glower” reaches the end of its life, 
the voltage rises rapidly; but up till then is pretty 
constant, and does not rise more than 2 or 4 per 
cent. The heater used to render the ‘“‘glower” con- 
ductive in lighting up consists of a porcelain tube wound 
with firie platinum wire pasted with cement, a pair being 
used to each “‘ glower.” These coils are cut out automati- 
cally so soon as the ‘‘glower” becomes conductive. Their 
life is some thousands of lamp-hours, and their value as 
scrap is some 90 per cent. of their first cost. For power 
lighting a number of ‘‘ glowers” are combined in a single 
lamp, a six-‘‘ glower” lamp being about equivalentin power 
to an ordinary enclosed arc. e watts per cone yore 
are about one-half what is necessary with the ordinary 
incandescent lamps. A number ting over 55,000 
candle-power have been operating at Pittsburgh for some 
time, seventeen 6-‘‘glower” lamps having been at work 
for over a year. In this case the average life has been 
about 800 hours. 








Prrsonat.—The Atlas Company, Limited, 38, Leaden- 
hall-street, London, E.C., inform us that they are intro- 
ducing the Schmidt system of superheated steam in the 
United Kingdom, under agreement with Messrs. Easton 
_ Co., Limited, Sanctuary Chambers, Broad Sanctuary, 





DISPLACEMENT AND Dimensions OF Suips: Erratum. 
—On page 344 of our issue of September 6, there were 





intimated that an expert “‘of very great experience and 
attainments ” — = = to India to conduct - 
inquiry into the. system-of railway management an 

ceailtibicia grovaliin there. It was announced a few | 
days later that the expert selected was Mr. T. Robertson, | 
late head of the Public Works Board in Ireland, 
and previously manager of the Irish Great Northern | 


Simla that Mr. Robertson is to spend the ensuing 





307,660 tons expo in the first eight months of 1899 
were priced at 1,473,2317. On the other hand, the cost of | 
production has, no doubt, been larger this year. | 





Railway. It has been semi-officially announced 4 


“cold weather” and that of 1902-03 in conducting 
the projected investigation, visiting for the purpose 
every part of India. During the intervening summer | 





two errors in the reprint of Mr. J. A. Normand’s popes 
on ‘‘The Displacement and Dimensions of Ships.” e 
line numbe “2” in the middle of the first column 


| should read : 


2. Weights Varying as the Displacement’, 
The figure 4% was accidentally omitted. In the third 
column, at line 14, the formula should read : 


Displacement of | D* = — + 2.51 x 3306 + 3x 
the new ship 3.51 x 5 188-7 = 12,585, 


The remainder should be omitted. 
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HEAVY HORIZONTAL TURNING AND 
BORING MACHINE. 


WE illustrate on page 366 an exceptionally large 
horizontal turning and boring mill, which is represen- 
tative of a whole series of these machines now being 
manufactured by Messrs. John Hetherington and Sons, 
Limited, engineers and machine tool makers, of the 
Ancoats Works, Pollard-street, Manchester. The 
machine will turn work up to 32 ft. in diameter by 
6 ft. deep. The face plate is 19 ft. in diameter, and 
is driven by double, treble, and quadruple gearing, 
giving a choice of 36 different speeds. The central 
spindle has a top bearing 24 in. in diameter by 27 in. 
long, and rests at the bottom on a gun-metal footstep 
below the floor level. This footstep can be raised so as 
to lift the table clear of the bedplate when a high 
speed of revolution is required. The two uprights 
which carry the cross-slide are of box section, and are. 
accurately fitted, bolted, and keyed to the bed and to 
the top cross-stay. The cross-slide is deep and stiff, and 
is raised or lowered on the uprights by power. Its 
weight is balanced in the usual manner. The two tool- 
boxes have octagonal rams, and can be swivelled to any 
desired angle by means of a quadrant and worm. A 
graduated arc serves to indicate the degree of such 
swivelling. Thelower ends of the rams are coned out and 
fitted with steel tool-holders arranged to take two tools 
for boring. turning, or surfacing. Each slide and ram has 
a quick adjustment by means of a handwheel, pinion, 
and rack, and a fine adjustment by means of a traversing 
screw which can be operated from either end of the 
machine. Each ram is fitted with independent feed 
motions, which for turning and boring ranges from ,’, in. 
up to ? in. per revolution of the table. These feeds, of 
which there are eight, can be changed without stopping 
the machine. The machine weighs complete about 
115 tons, and occupies a floor space of 48 ft. by 34 ft. 
The smallest size of the series, we may add, will turn 
work up to 10 ft. 6 in. in diameter by 6 ft. deep, and 
weighs 46 tons. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 4. 

Tue strike situation continues unchanged, though 
both sides report moderate gains and losses. The dis- 
charged workmen of the Duquesne ee are trying to 
tie up the open-hearth steel plant of the Carnegie works. 
The Amalgamated Association has about exhausted 
its resources to empty mills of union or non-union 
men. The August volume of business in crude iron 
and steel was very good. Prices in most finished 
products are pointing upward, and, in fact, advanc- 
ing. Numerous we wire are in progress. The 
Illinois Steel Company has decided to double the capa- 
city of the South Chicago Works. An iron and steel 
concern is to be established at McKeesport, Pa., a 
suburb of Pittsburgh, which will employ 1000 men. 
The construction of 200 ovens has been begun 
this week by the Maryland Steel Company. he 
Sharon Sheet Steel Company is the name of a new 
ee. which will erect ten sheet mills, to cost 
600, dols., at Sharon, Pa. A large iron and steel 

lant will be built immediately 24 miles east of Pitts- 

urgh, on the line of the Pennsylvania Railroad. 
The Dominion Iron and Steel Company’s plant is 
being hurried forward. Two blast-furnaces and 400 
coke ovens have been completed. The pig iron pro- 
duced has been distributed as samples among 125 
consumers in Scotland, Canada, and the United States. 
The president of the Republic Iron Company has 
resigned, and no succescor has taken his place. The 
reports from all market centres are full of encourage- 
ment as to the autumnal and winter consumption of 
iron and steel. The railroad companies are contem- 
plating extraordinary improvements in all sections, 
and especially in the sndie-wenetn States and along 
the Pacific t, where mining and agriculture are 
the basis of activity. The demand for all manner 
of equipment is now assuming larger dimensions. 
This is especially noticeable in locomotives. In 
the Baldwin Works in this city ten thousand 
men are at work. The output is four engines a 
day. The Pennsylvania Company has just ordered 
forty freight engines for quick delivery. Bridge ma- 
terial is also very active, and all railroad companies are 
interested in further improvements in bridges. A few 
of the larger systems will, in thenear future, enter upon 
the policy of building stone bridges instead of steel 
bridges. The steel rai production will reach 4,500,000 
tons néxt year according to some recent estimates. 
Light rails are in better demand, especially for mining 
localities. Tramways are being also built as rapidly 
as girder rails can be laid down. The balance of the 
year will be exceptionally active, particularly in view 
of the suspension of production, and which may be 
continued for some time to come, 





Russtan Coat Mintnc.—The production of coal in the 

sad in — first wl a pa of this ad was 9,589,831 
corresponding output in the correspondin:; 

period of 1900 was 10,539,092 maid . 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 


(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


JUNE. JULY. AvuausT, 
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_ In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s, in the case of tin plates, hematite, Scotch, and Cleveland iron, and 1J. in all 
other cases. The cg of quicksilver is per bottle, the contents of which vary in weight from 
70 Ib. to 80 Ib. e@ metal prices are per ton. Heavy steel rails are to Middlesbrough quota- 





tions. Tin plates are per box of I.C. cokes. 
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INDUSTRIAL NOTES. 


Tur United Kingdom has wiped out the a 
of being far behind America in the matter of abour 
statistics. Our records do not go back so far as those 
of various Bureaux of Labour in the United States, 
some of which were in full working order in the early 
sixties ; but, for up-to-date facts, the recent records of 
the Labour Department of the Board of Trade will 
bear comparison with those issued in America, In one 
respect, however, we are still behind, namely, in 
international labour statistics. We have even now to 

o back to some of the earlier reports of the American 
Buresux for facts and figures relating to the condition 
of labour in the chief European countries. 

The eighth of a series of reports on the changes in 
the rates of wages and hours of labour in 1900 has 
just been issued. It is full of matter, and the tables 
are skilfully arranged, so that the full effect of the 
various changes can be seen at a glance. It appears 
that wages attained a higher level in 1900 than in any 
year for which statistics exist. This is a gratifying 
fact from the standpoint alone, if from no other, that 
it indicates — trade. Wages can only rise 
when labour is in demand and employment is remunera- 
tive. Employers do not, as a rule, employ workpeople 
unless there is a profit upon the employment. That 
profit may be small, in some .cases even to vanishing 
point; but labour must be remunerative, or it will 
speedily cease. When employers are pressed with 
orders, the question of wages becomes secondary. If 
the demand for an advance is unduly large, there is 
resistance ; but the employer will not, as a rule, risk 
a stoppage of work ualess there are strong reasons for 
so doing. The degree of profit decides the question. 

The Chief Commissioner of Labour, Mr. Llewellyn 
Smith, says: ‘The year 1900 was the culminating 
point of the upward movement of wages which began in 
1896. Not only did the general level of wages in the 


United Kingdom stand higher at the end of 1900 than | P® 


in any year for which statistics exist, but the rate of: 
increase during last year was unprecedently high. If 
we confine ourselves to the industries for which it is 
possible to obtain definite statistics, we find that no 
fewer than 1,112,684 workpeople, or about one-seventh 
of the total employed, received advances during the 
year amounting to no less than 212,000/. per week, 
while only 23,010 sustained decreases to the unim- 
portant amount of 2800/. per week. The net weekly 
rise (in wages) of 209,000/. compares favourably with 
91,000/. in 1899 and 81,000/. in 1898.” He goes on to 
say that by far the larger amount of the total increase 
went to the miners, whose wages advanced on the 
average nearly 4s. 5d. per week, the aggregate being 
168,000/., or about 80 per cent. of the total weekly in- 
increase in wages. The Commissioner estimates 
that the total increase in 1900 amounted to no less 
than 6,000,000/. in wages alone. : 

It is significant that although the changes in wages 
were numerous and the alterations in the aggregate 
great, they were nearly all effected without strikes 
involving a stoppage of work ; only about 5 per cent. 
of the total changes were preceded by strikes. The 
other 95 per cent. were effected by peaceful means, 
by sliding scales, boards of conciliation, direct negotia- 
tion, and similar methods. This is especially gratify- 
ing, for it indicates that both sides are tired of the 
wasteful industrial warfare, in the shape of strikes 
and lock-outs, and that a better system is at least 
being tried. 

Although some signs of decline in trade were visible 
towards the end of 1900, the year as a whole was 
characterised by good trade, steady employment, high 
rates of wages, and freedom from serious labour dis- 
putes of any magnitude, the quarrymen’s dispute being 
an exception. The increase in the weekly wages bill 
was nearly 215,000/. per week. The proportionate 
distribution of the increase is shown by the following 
Table, in groups of trades : 


Averages Based on Total Number Employed in Groups 





of Trades. aes 
Weekly Aver- 
Groups of Trades. Tote Inarenss age Increase 
per Week. per he 
ba £ 8s. d. 
Mining and quarrying iss ; 168,362 3 103 
Engineering, shipbuildirg, and 
metal trades batiree % 16,285 0 3} 
Building trades WF sie aa 6,640 0 2 
Textile trades... a oe a 6,010 28 
Agricultural labour .. wi ay 9,939 0 i 
Railway employés* .. es 4,503 0 2} 
Seamen (A.B.’s and firemen t¢ 88 0 08 
All other trades ; on 12,076 0 Of 
Total .. we es aa 214,771 0 5} 


* Group 6representa a decrease based on earnings, and ¢ group7 
& decrease. 

In a farther Table it is shown to what extent the 
workpeople participated in the increase of wages. 
The figares work out thus: In mining and quarrying, 
705,437 —proportion of total employed, 81.8; in the 
tex ils trades, 125,089—propoction, 10.3 ; engiaeering, 
shipbuilding, &c., 95,285—proportion, 7.9; building 
trades, 78,600—proportion, 9.6; employés of public 


proportion _— —— 3.7 ; clothing trades, 8481 
—proportion, 1.4. © aggregate icipating was 
1,135,786 workpeople, the pro rticn be y 148 per 
cent. of the total employed. This total and the pro- 
portion are exclusive of agricultural labourers, and of 
the railway employés and seamen, who suffered de- 
creases, as shown in the above Table. 

The total increase in wages is given as 209,373/. net, 
or am average increase in weekly wages of 3s. 8jd. 
per head, the corresponding pn Baty oa 1899 were 
1,176,000 workpeople whose average increase in wages 
amounted to ls. 64d. per head per week. The total 
number participating in each year was nearly the 
same, but. in 1900 the average advance in wages per 
head was more than double. 

The methods of ssttlement are shown by the follow- 
ing Table : 


Total Number Percent- 
Modes of Settlement. ‘Affected. ages. 
Sliding scale - a ag 183,889 15 
Conciliation Boards, &c. on 480,157 42 
Direct negotiation between the 
parties .. <<. as Sa 471,740 42 
Total and proportion. . 1,135,736 100 


The figures given are reproduced in a variety of 
ways as pertaining to the several groups, to propor- 
tions and comparisons by years, so that every aspect 
of the charges is presented to the reader. 

Reductions in the hours of labour were compara- 
tively few; only 57,726 workpeople were affected. 
The aggregate working hours reduced were 238,043, or 
in proportion 4.12 hours per week per head of those 
affected. The chief reduction was in Lanarkshire, 
where 26,500 miners reduced their hours by six — 
week, having adopted the eight hours’ system. The 
London County Council reduced the hours of 1510 
tramway employés six per week, and 8000 cabinet- 
makers in London had their hours reduced 24 hours 
r week. The eight hours’ day was adopted in private 
establishments employing 27,643 workpeople, and by 
public authorities arene. 65 persons. Altogether 
27,708 workpeople adopted the eight hours’ day. Here, 
again, the Lanarkshire miners swell the total. Ex- 
clusive of those, only 1268 adopted the eight hours’ 
system in 1900. In eight years the eight hours’ system 
had been adopted by 100,780 workpeople, while in the 
same period 1432 reverted from the eight hours to the 
longer working hours in force before its adoption. 





Another case of picketing, and of an application for 
an injunction, has taken place. There is a strike at 
the cotton mills of Messrs. Banister Brothers and 
Moore, Limited, Blackburn, whose premises have 
been picketed. In consequence, the firm, through 
their solicitors and counsel, applied to the Deput 
Vice-Chancellor of the Palatine Court, at Liveaash, 
on September 3, for an injunction against the officials 
and members of the Blackburn and District Weavers, 
Winders, and Warpers’ Association, offices at Clayton- 
street, Blackburn, to restrain them from picketing 
near the plaintiffs’ mills. As the writ was only issued 
three days previously, counsel for the defendants asked 
for an adjournment, on the grounds that the writ was 
only served on the day previous, and one of the defen- 
dants was away at the Swansea Trades Congress. In 
consenting to the adjournment, counsel for the plain- 
tiffs asked for an undertaking not to continue the 
practice of picketing in the meantime, which under- 
taking was given.. As the Trades Congress resolved 
to fight a test-case, here is one ready to hand. 





The statement made in connection with the Trades 
Congress at Swansea, and published in a local news- 
aper, that the directorate of the Taff Vale Railway 
ompany had resolved to issue a writ, claiming 
20,000/. damages against the Amalgamated Society of 
Railway Servants, isincorrect. The damages claimed 
under the originating proceedings were not laid at any 
special amount. So far the action of the company has 
only gone to the extent of making the society respon- 
sible. A perpetual injunction was granted, and the 
recent decision only supports the judgment of Mr. 
Justice Farwell. That judgment made the society 
liable for the acts of its members, and decided that a 
claim for damages could be laid. Any specific claim 
will have to be raised by another action, or by pro- 
ceeding to claim damages in the case which is still 
pending. It is alleged that no definite steps have as 
yet been decided upon by the railway directors, 


Mr. Richard Bell, M.P., secretary of the Amalga- 
mated Society of Railway Servants, has issued in 
pamphlet upon the various decisions of the House of 
pes in connection with Trade Union law. Those 
cases will help trade unionists and workmen generally 
to understand what the decisions mean, and to what 
extent they may operate to the disadvantage of the 
organised workers of the country. But it will need 
something more if workmen are to realise the effect 
of such decisions. The language of the judges is 
often involved, always technical, and therefore some 








aithorities, 31,743 ; and miscellaneous trades, 91,151— 





‘republication of articles in the law journals and other 
periodicals expounding the law. 


The iron trade in the Wolverhampton district has 
been steady, and quotations for all better classes of 
finished iron have been well maintained. The output 
has been 3 new buying, on account of con- 
sumer’s early wants, has been going on, and business 
on foreign account has been regarded as satisfactory. 
Marked bars have been in good inquiry at best rates ; 
common unmarked iron has been on fairly good sale, 
while galvanisers have been ordering more freely of 
black sheets. Galvanised corrugated sheets have risen 
in price. Gas strip, rods, and hoops have been in fair 
demand. Steel aang eo report an active demand, 
but prices have been kept down by foreign competi- 
tion.” The engineering and allied trades continue 
fairly busy for the most part, including ironfounders, 
boiler and tank makers, bridge and er constructors, 
and workers in the railway sheds. The hardware 
industries also continue for the most part to be well 
employed, though here and there there has been a 
slackening off in a few of them: but these, as a rule, 
are not the larger branches. ) 


In the Birmingham district a firm tone has chara2- 
terised the iron market. Both for home and foreign 
account orders have been placed of sufficient weight 
to keep the producers well employed far into the next 
quarter. There has been an improved demand both 
tor marked and unmarked bars. The engineering and 
allied industries keep fairly well employed ; there have 
been no signs of serious falling off as yet. Workers 
in most of the iron, steel, and other metal-using indus- 
tries are all fairly employed. 





The position of the engineering trades throughout 
Lancashire is certainly better than it was, for, with 
the exception of one or two important sections, a fair 
amount of activity is weryrehun noticeable.. The 
exceptions seem to be in the machine tool branch, in 
some sections of which new work of any weight is not 
being secured. Heavy stationary-engine builders 
also complain of slackness of orders. Textile-ma- 
chine makers continue slack, but an improvement is 
reported in some sections. As a set-off to this, 
locomotive builders are still very busy, with sufficient 
work in hand to carry them through next year. 
Boilermakers are also extremely busy, and in all 
branches of electrical engineering there is continued 
pressure of work. Other branches are fairly busy, so 
that there is no serious falling-off in employment. 
In the iron market there are variations—a lack of 
steadiness. It is possible that buyers are holding 
back in anticipation of imports from America, either 
to tes or through the canal to Manchester. In 
the finished iron branches there is more steadiness, 
prices generally being well maintained. Bars are in 
steady demand, and prices are stiffening. Generally 
the outlook is encouraging rather than depressing. 





A strike of engineers has taken place at Leeds 
against the abolition of the breakfast half-hour. By 
the change the working time would be divided into 
two instead of three portions. 





At Hull a curious case has arisen. Some union 
slaters have arrived to take the place of the union 
slaters on strike. The executive of the union, it 
appears, consider that the strike is wrong, is adverse 
to unionism. The situation is a strange one, but ig 
not altogether unprecedented. 





The fishermen’s dispute at Grimsby is not settled. 
Though the owners and sharesmen or skippers came 
to an agreement on Tuesday evening last, the trouble 
with the other parties to the dispute is not yet over ; 
and one of the most powerful trade unions has offered 
to finance the men still standing out through the 
whole of the difficulty. It is reported that some 
400 vessels are in dock, idle. he distress is, it 
is said, very acute. Most of the help comes from 
outside of Grimsby, the well-to-do inhabitants not 
helping. 


The conference of the representatives of the Steel 
Corporation and of the Steelmakers, held on the 
4th instant, ended most unsatisfactorily. It appears 
that the Corporation merely submitted its previous 
terms, which involve surrender. This the men’s re- 
presentatives were not prepared to assent to. It is 
reputed that some 500 men returned to work on the 
National Tube Plant, at McKees Port, the day after 
the conference. At present it looks as if the strike 
were collapsing, but the men’s representatives do not 
admit that it is so bad as that. 


In the Bethesda district it is stated that quietude 
prevails. The Chief Constable has reported that the 
extra police may not be further needed. At the 
Trades Congress at Swansea the delegates warmly 
supported the proposals for continued support being 
given by the trade unions to the men on strike. This 





more popular method should be adopted, such as the 





may result in further grants from some of the unions, 
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Many have already largely contributed to the strike 
funds. 





A curious case has arisen in connection with a 
labour dispute at Barry. In May, 1900, the carpenters 
and joiners came out on strike for an advance in wages 
from 8d. to 9d. per hour. They have now declared 
the strike at an end, as the majority of employers in 
the district have conceded the terms. The local 
master builders’ association deny this, and state that 
they do not recognise the new rate, as they pay non- 
union men 8d. per hour. But the Barry District 
Council have recognised the 9d. rate, and call upon 
the Works Committee to pay the advanced rate, and 
insist upon it in contracts, The Master Builders’ 
Association condemn the action taken as baneful. 


The Highland ghillies on Lord Dalhousie’s moors, 
in Forfarshire, have struck for an advance in pay from 
27s. 6d. to 30s. per week. They say that their hours 
are from 7 a.m. till 11 at night, and therefore claim 
higher rates. An American sportsman is the present 
tenant, and his guests are put to great inconvenience 
by the strike. 








The dispute of miners at Mountain Ash, pending for 
a long time, has resulted in notices being tendered to 
cease work, which was done on Saturday last. The 
men asked for 6d. a ton extra because of difficulties and 
the long distance from the pit to the workings. The 
dispute was referred to arbitration, but it failed. Then 
the men met the manager, a week ago, but no settle- 
ment was arrived at. 

The miners employed at the International Collieries, 
South Wales, have come out on strike against the non- 
union men, and those who are in arrears of contribu- 
tions to the union. There were some 150 when the 
dispute began, but now all the men, except about 
twenty-five, have paid up or entered the union. 








WORKSHOP METHODS. 
Some Efficiency Factors in an Engincering Business.* 
By Messrs. WiLLIAM WEIR and J. R. Ricumonp, 
of Glasgow. 

Summary.—The paper gives an account of several 
schemes which have been inaugurated by the authors, to 
interest the staff and men in securing greater efficiency in 
the shops of an engineering establishment. Brief de- 
scriptions are given of the working and genéral results 
of :— 

1. The Premium System. 

2. A Foreman’s Club, for the discussion and settlement 
of shop problems. 

3. A Suggestion Scheme, whereby monthly awards are 
given to the employés for the best suggestions leading to 
improvements. 

4. A Technical Committee, for dealing with new 
designs and experimental work, and for the systematic 
consideration of complaints and defects. 

5. An Intelligence Department, for the collection of 
data on particular subjects, for the use of various depart- 
ments in the works. 

So many papers have been written, and so much litera- 
ture now exists on the equipment and organisation of 
engineering works, that a brief consideration of some less 
frequently treated factors in promoting efficiency in the 
shops may be of interest and possibly of value. 

No claim to novelty is made on behalf of these schemes, 
as several of them are of trans-Atlantic origin, but their 
success when transplanted to this side shows that much 
can be done to interest the men and the staff generally in 
their work, and to stimulate the initiation of improve- 
ments. It is as true to-day as when John Stuart Mill 
wrote that ‘Capitalists are almost as much interested as 
labourers in placing the operations of industry on such a 
footing that those who labour for them may feel the 
same interest in the work which is felt by those who 
labour on their own account ;” in fact, the greater divi- 
sion of labour and specialisation of product, which are 
the features of modern shops, require not only improved 
environment for the workers, but also some additional 
stimulus, apart from the daily round, to promote a live 
and healthy spirit, if a high grade of efficiency is to be 
kept up in an establishment. 

_The schemes to be described have now been in opera- 
tion for some time, so that a fair idea can be given of 
their working results; and it is the experience of the 
authors that when judiciously introduced and governed 
by common-sense principles, they furnish most valuable 
assistance in the conduct of business. The descriptions 
of the various efficiency factors following are not intended 
to be exhaustive, but rather suggestive sketches embody- 
ing practical points which experience has shown to be 
essential. 

Premium System of Remuneratina Labour.—In an en- 
gineering works which for many years has worked with 
only time wages, workmen who have been employed for a 
long period in the establishment obtain generally a 
higher hourly rate than workmen who have only been em- 
ployed for a comparatively short period, due to their 
supposed better acquaintance with the work ; but in 
many cases younger and fresher men are better and more 
productive than the ‘‘old timers,” so that the relative 





* Paper read before the International Engineering 
Congress, Glasgow, 1901. Section III. : Mechanical. 





wages do not therefore represent the relative values of 
the men. : 

To remedy this state of affairs, and to obtain a system 
whereby every man receives the same standard rate of 
wages, and, in addition, an extra remuneration for any 
increase over a normal basis rate of production, it was 
decided, after considering all the best-known systems of 
remuneration, to adopt the premium system, for the 
following reasons : : : 

1. The system was simple in its conception and easily 
understood by the men, their extra remuneration being 
easily calculated by themselves; the differential rate 
system being open to objection on this point, and tend- 
ing to lead to friction between the men and the adminis- 
trators of the system. : tee ; 

2. The system was comparatively simple in its ae 
tion, and did not involve a very large additional staff. In 
the works in question about 500 men work under premium, 
and the staff numbers five men and two boys, including 
the superintendent. : 

3. It had not the defect of piecework, that an error in 
rate-fixing is either expensive or discouraging. An error 
in premium rate-fixing only affects the premium, not the 
wages. 

“4 It offered a real inducement to the workman to 
suggest improvements in his machine or tools. Under 
the piecework system, so long as the machine was kept 
up to a certain standard condition of fitness, the man said 
nothing, as any improvement he was aware would pro- 
bably result in cutting his rate. Under the premium 
system an improvement suggested by the man benefits 
him and the employer also, as within reason no rate- 
cutting is found necessary. 

5. The system in its a ge gives accurate data 
for time-keeping and cost-keeping purposes. It acts asa 
double ok on the time-keeping, and it associates on 
one form the article, the operation, and the time cost. 

Many different applications are in existence of this 
system, most of which are excellent ; but in considering 
their application, the character of work being done under 
the system largely influences the correct choice. In our 
works there is a large amount of repetition work, and also 
a large amount of special work ; but in no case are the 
operations carried out under a premium contract of longer 
duration than about fifty hours. We therefore adopted 
the system of paying a premium of 50 per cent. on the 
time saved. 

The following Table shows the result to the workman 
of the application of the system : 





























| | Timein Hours. | Rate of 
Part | Opera- | ____| Wages | Workman’s 
* | tion, | | _per Earnings. 
Allowed |Taken|Saved| Hour. 
10-in. | boring) 40 | 24 | 16 | 8d. |Twenty - four 
cast-iron | out hours at 8d 
pump. | + ‘ff at 8d. 
= 21s, 4d. 





It will thus be seen that the workman has earned a 
premium of one-third of his wages on this contract. 

The cards used for contracts are shown in Figs. 1 
and 2, annexed ; Fig. 1 being the contract note, which 
is self-explanatory, and Fig. 2 the time card. This 
latter card is used when no time allowance has been fixed 
for the operation in question, and the larger part of the 
superintendent’s duties are in watching the execution of 
work done under these cards, to enable a suitable rate to 
be fixed for use when the operation recurs. The men 
obtain their cards from the premium office, situated in 
convenient parts of the works; the time for commencing 
the operation being the time at which the card leaves the 
office, the finishing and commencing time of the cards 
coinciding ; thus the preparation time fora job is con- 
sidered and allowed for in the time allowance. In the 
case of special machines requiring a considerable time to 
adjust tools, &c., this allowance bears a ratio to the 
number of pieces to be done. On the completion of a con- 
tract the note is check-punched by the inspector, or the 
foreman of the department, who thus certifies the job to 
be done correctly, and the full operation to be denoted on 
the card to have been carried out. To prevent any chance 
of scamping or bad work, a strict rule is enforced that if 
any part of work, however small, done under the contract 
is not right, the man loses his whole premium under the 
contract. After consultation with the men, it has been 
agreed to pay the premium every four weeks, except be- 
fore the two main holidays in July and December, when 
eight weeks are allowed to lapse before payment. 

After more than three years’ experience of the working 
of the system, we have found the following to be among 
the many advantages gained by its application : 

1. It has resulted in a largely increased output from 
our machines for the same labour cost. 

2. An increase in our workmen’s average drawings of 
from 10 to 40 per cent. 

3. In the practically compulsory maintenance of our 
machines in the highest state of efficiency. 

4. Ina tly increased interest of the men in their 
work, machines and equipment, and a fair amount of co- 
operation in all our schemes for improving our factory. 

5. It has given our foremen a field for the choice of men 
we never had previously, resulting in the employment of 
only the best class of steady workmen. 

6. It has caused our foremen to be no longer merely 
taskmasters over the men, but to become mere providers 
of work for them and inspection of that work. 

2. The Friction Club.—In every establishment sho; 
problems of various kinds occur, the settlement of whic 
affects different departments. It is not always con- 
venient to get the different foremen together during the 


day’s work to decide on these problems, and any discus- | 
sions during working hours are apt to be hurried and | 


conclusions come to which maturer considerations may 
condemn. Data has frequently to be collected, and the 
points affecting different departments investigated 
thoroughly, before a decision can be arrived at. There are 
also many suggestions of improvement made casually 
which may be ised as good and worthy of adoption, 
but even the best shop manager is unable always to follow 
them up and see that they are carried to a conclusion. 
Further, after a suggested improvement is put into force 
it is frequently lost sight of, and its results become un- 
ascertainable. 

To secure a proper discussion on shop problems, and to 
provide machinery for the systematic carrying out of 
suggestions and reporting of results, it was decided to 
inaugurate at our works a club composed not only of 
foremen, but of all the administrative heads of depart- 
ments, drawing-office, costing department, correspondence 
department, &c. ‘ia 

1G. 1. 
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Fic. 2. 
No. 
Time Carp. 
Job No. ___ ee es __. ' Machine No._ 


Names ae eee ae Le tae RE 


No. of Pieces Sealers 





Article ae 








Operation 





Commenced, —— Mees acca 
Finished, ————___—_____—- 

Time Taken,-__-_—_---— 
Work and Time Checked, ----—_---—----—- 


Remarks :—___ be i 











When the club was first proposed, its reception was 
not at all favourable ; it was considered by, the foremen 
that the discussions would, breed dissension, that re- 
flections would be made by one foreman on the work of 
another, and that generally it would give rise to internal 
friction. It was accordingly named the “Friction Club,’ 
on the principle that its mission was to be the elimination 
of friction. Its business was to discuss shop problems 
and decide on solutions, to institute improvements an 

provide the means of carrying them out to finality ; to 
receive and adjudicate on complaints and —. 
Its rules were made as elastic as possible. Its office- 
bearers consist of an executive committee of five, three 
chairmen, who preside in.succession, and two joint secre- 
taries. Meetings are held once a month, in the evening ; 
the proceedings are reported and copies are neostyled 
and given to each member, for insertion in a spring 
binder with which he is provided. The business of eac 

meeting is arranged by the executive, and deals with 
whatever shop questions are most pressin, 





EE . 

A club letter-box is provided in the shop, into, which 
members are requested to send notes on suggestions or 
subjects for discussion. This box is opened by the execu- 
tive committee prior to the issue of the notice for the 
following meeting, and if any matter requiring discus- 
sion is received in the box, it is incorporated in the busi- 
ness for that meeting. 
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The club was started at first with some misgivings, but 
it has steadily improved, and has taken its place as a most 
helpful factor in our establishment. 

Among the matters dealt with by the club have been 
the following : 

1. The establishment of a works library, containing 
books and current technical papers and magazines. The 
weekly technical papers are available for members of the 
club one week after publication, the monthly magazines 
one fortnight. Books can be borrowed at certain hours 
from the library, and the private technical libraries of 
members of the firm are made available to members on 
application. (2) The workmen’s suggestion scheme, as 
described later in the present paper ; (3) the admittance 
and course of apprentices in the works ; (4) the lighting 
of the shops ; (5) the arrangement of the firm’s exhibit at 
the Glasgow International Exhibition ; (6) the distribu- 
tion of shop labourers ; (7) shop hindrances—a report by 
each foreman_on his department, indicating the hindrances 
interfering with the execution or output of the work 
of his department ; (8) Ap epee versus emery wheels ; 
(9) wearing of overalls by the men, &c. 

The decisions of the club are, where necessary, sub- 
mitted to the directors, and receive their sanction before 
being put in operation ; but as each of the three chair- 
men of the club is a director, this is usually a matter of 
form. 

3. The Workmen’s Suggestion Scheme.—Closely allied 
with the Friction Club is another efficiency factor which 
has recently been inaugurated in our works, namely, the 
Workmen’s Suggestion Scheme. Encouraged by the 
success of the first few meetings of the Friction Club, it 
seemed a logical a that suggestions for improve- 
ment and reforms should be asked from the workmen 
themselves. Knowing generally the lines on which a 
similar scheme had been worked by the National Cash 
Register, of Dayton, Ohio, it was felt that with modifi- 
cations some means could be attained by which the 
intelligence and observation of the workmen them- 
selves might be encouraged and directed. Accord- 
ingly a scheme was promoted and discussed by the Fric- 
tion Club, its purpose being to encourage the workmen 
to make suggestions for improvements in the shops, and 
on the work generally. The directors of the company 
agreed to allot a sum of 47. per month for the best sugges- 
tion, or suggestions, made by workmen, by means of which 
an improvement could be effected on the machine tools, 
hand tools, jigs, fixtures, work methods, organisation, 
cleanliness, order, or other matters affecting the shops. 
All suggestions are signed with the workman’s name and 
shop number, also a note stating whether the suggestion 
is original, or taken from a technical journal, or other 
source. The written ~—s are placed by the author 
in a box provided in the gate-house. This is opened 

daily by the club secretary, and the suggestions received 
are stamped with a date stamp when rs out, and are 
considered in order of priority. The judgment and dis- 
cussion on the suggestions is conducted by the Friction 
Club, and also the allocation of the awards, the amount 
being given according to their decision in one or more 
sums according to the merits of the suggestions. 

In deciding upon the awards, those suggestions which 
are considered of little merit are first ciniented, until 
gradually the best are left; and if any difference of 
opinion exists as to the ees merits, they are 
voted upon. The names of the suggesters are not given 
to the meeting, but are known only to the executive com- 
mittee. The successful suggestions each month are posted 
on a notice-board provided for ee but the names 
of the suggesters are not published. 

If the merit of the suggestions is such that the awards 
do not absorb the entire 4/. in any one month, the balance 
is carried forward and serves to augment the award for 
suggestions which may be considered of special merit. 

uring five months the total number of suggestions 
received amounts to 60: 3 the first month ; 11, 8, 18, and 
20 in the succeeding months; and of this total the num- 
ber of suggestions adopted and carried out amounts to 
about 20 per cent. of those received, and are grou 
under headings as follows: (1) Cleanliness and Order ; 
2) Improvements in Machines or Methods; (3) Shop 

ittings ; (4) Safety Devices ; (5) General. 

The discussion on these suggestions has been most edu- 
cative, and has resulted in several most excellent shop 
devices. The scheme has also been well taken up by the 
apprentices, and has. directed attention to the men who 
can be drawn upon for promotion to responsible posts. 

(4) The Technical Committee.—It will be noted that the 
Workmen’s Suggestion Scheme does not include in its 
scope suggestions for improvement on the designs of the 
firm’s product. It was considered that this would be 
likely to involve complications and give rise to difficul- 
ties. Accordingly, the function of dealing with designs, 
&c., lies with a committee comprising the managing 
director, shop manager, chief draughtsman, and draughts- 
men on special design. This body is called the Technical 
Committee, and besides the above members it can call to 
its deliberations any foreman or other administrative 
head whose advice is required. . It deals with the re- 
visal of the designs of the firm’s product, the carrying 
out of experimental work, the tabulation of results, the 
Fh consideration of — and defects, and 
the criticism and development of new designs. Further, 
it considers the complaints which have been received by 
the correspondence department, and the reports of the 
firm’s engineers who have been deputed to examine and 
rectify them. Each month the complaints and reports of 
defects received by the corres se department are 
collected and tabulated under Taiastive heads, and these 


are consideréd in relation to the design of the product. 

The technical committee suggests modifications or 
carries out experiments to obtain data, and reports upon 
the results, Te 


deals with new designs from the point of 





efficiency, cost of production, and commercial advantage. 
Tn the authors’ experience the systematic tabulation and 
analysis of complaints is a most valuable help towards the 
elimination of small defects. In the rush of a busy day, 
a single complaint may be received, and the temptation is 
great simply to blame the personal element for neglect or 
carelessness, and to minimise its importance. But when 
complaints of a like nature are classed together and 
tabulated over a period, they have the force, not of single 
spies, but of battalions. 

(5) The Intelligence Department.—In discussing business 
principles Sir J. Wolfe Barry has mentioned as a most 
vital one ‘‘ the necessity of keeping au courant with what 
is being done or contemplated by others in similar lines 
of business, and of being well in touch with all probable 
new developments, whether of applied science or of 
labour-saving expedients, not merely in this country, 
but among our world-wide competitors.” The Intelli- 
gence Department deals with the collection of informa- 
tion and data required by the various departments and 
members of the firm; the indexing, cataloguing, and 
filing of technical literature, catalogues, cuttings, &c. 
It secures a systematic perusal of contract advertisements 
in the technical papers, marks and records openings 
for the firm’s products, and keeps a card index of 

rties interested or likely to be interested in them. 

he principals or heads of departments furnish notes 
of special subjects on which they desire information, 
and articles in current angounes or papers are mark 
for their perusal. When the subject is a general or volu- 
minous one, such as water-tube boilers, Romeike and 
Curtis can be requisitioned. The technical index of the 
‘Engineering Magazine” is also utilised, and special 
articles are obtained by coupon when uired. ‘These 
cuttings are filed under department or subject heads in 
cardboard cases for reference. 

Suppose the firm is considering any problem, say 
foundry equipment, the Intelligence Department is re- 

waabed to collect the articles dealing with this subject ; 
the various yearly indexes of technical — are gone 
over; and, if need be, a summary is prepared for the tech- 
nical committee, or the individual member to whom the 
question has been remitted. This method saves the time 
of the more expensive staff, and is a means of readily ob- 
taining concentrated information with a minimum expen- 
diture of high-paid labour. 

The duties of this department are, of course, not con- 
tinuous but intermittent, and are combined with other 
clerical duties. In the establishment here dealt with 
they are undertaken by ladies whose natural genius for 
detail makes them specially suited for this class of work. 

These brief notes on a few shop schemes are sub- 
mitted as showing developments in dealing with the 
minutie of an engineering establishment, which may be 
followed up with advantage, and also with a view of 
eliciting the experience of others on similar lines. Their 
value has been found to consist in providing a medium 
through which the intelligence and ability of the indivi- 
dual foremen and men are directly ascertainable, and in 
providing the machinery by which ideas and suggestions 
are methodically dealt with, followed up, and exhausted, 
before adoption or rejection. oie 

They have also had the effect of bringing the men and 
their employers into more direct personal relations, and 
of creating a certain esprit de corps in the shop, the value 
of which, although not tangible, is nevertheless of a real 
and gratifying nature. 





THE DORTMUND AND EMS CANAL.* 
By Herr REGIERUNGS AND BAuRATH HERMANN. 
(Continued from page 339.) 

The canal crosses the water parting between the Emscher 
and Lippe valleys in a cutting 10 metres (33 ft.) deep to 
canal bottom. Across the valley of the Lippe the canal 
is carried on embankment, with the towing pat 
13.5 metres (444 ft.) above ground level. The River Lippe 
is crossed on a substantial o educt, with three openings 
of 21 metres (69 ft.) span each. Crossing the water part- 
ing between the Lippe and Stever valleys necessitated 
making a cutting 12 metres (394 ft.) deep. The embank- 
ment across the valley of the Stever is of the same 
height. The River Stever is crossed by another sub- 
stantial aqueduct, having also three openings, but only 
12.5 metres (41 ft.) span each. The Ems is crossed at 
7 kilometres (44 miles) below the lock at Miiaster, on a 
massive aqueduct of four openings of 12.60 metres (414 ft.) 
span each. The canal has to overcome the pay one 
difference in levels within the drainage area of the Ems, 
at a point near Riesenbeck, where it is carried in a cutting 
12.5 metres (41 ft.) deep, through the underlying limestons 
formation near the Teutoburg forest. 
Beyond thelock at Bergeshoevede the country descends 

retty rapidly towards the plain, so that the distance to 
the next lock 1s oaly 1.1 kilometres (0.7 mile), whereas it 
was ible to place the succeeding locks leading towards 
the ion at intervals of 2.9, 5.4, 8.7, 7.8, and 3.5 kilo- 
metres (1.8, 3.4, 5.4, 4.8, and 2.2 miles). Short reaches 
between locks cannot be recommended. When there is a 
considerable amount of traffic through the locks, the great 
quantity of water used for locking causes perceptible 
variations in the water level, which variations are further 
enhanced by the flowing and returning currents between 
locks, caused by the admission or drawing off of water, 
Indeed, in the case of a reaeh 5.4 kilometres (3.4 miles) 
long, the wave caused by locking produces at times as 
great a difference as 10 centimetres (4 in.) in the water 
level. It thence follows that the headway from the water 


—* Py read before the International Engineerin 
Chane Glasgow, 1901. Section II.: Waterways ss 
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level to the soffit of a bridge crossing over the canal has 
to be made at least 10 centimetres (4 in.) more than that 
required by the load gauge of the barges. In the case of 
the Dortmund and Ems Canal this headway has becn 
fixed at 4 metres (134 ft.). 

In the Haneken Uanal there is a fall of 10.67 metres 
(35 ft.), which is overcome by three locks. The water 
level above the regulating gates on the Haneken Canal 
is kept down by a massive overfall weir with free flow. 
The regulating gate is generally kept open, and is only 
intended to shut out floods ia the that are higher 
than the water level in thecanal. The Ems, between 
Meppsan and Herbrum, is divided into five reaches. In 
the upper four reaches the water is dammed up by needle 
weirs. At Herbrum, sluices were considered necessary, 
as, under certain conditions, the water below the sluices 
can rise higher than above the sluices. The five locks 
overcome a total fall of 10.25 metres (33g ft.). In- 
cluding the canal lift, and the two end locks of the 
Oldersam and Emden Canal, there are altogether 20 looks. 
Ab the end of each reach only asingle lock has been built, 
but the position of each lock of 67 metres (220 it.) avail- 
able length has been — in such a manner that a 
— lock can be added hereafter in every case if re- 
quired. P 
Dimensions OF CANAL. 

The Dortmund and Ems Canal has a depth of 2.5 metres 
(8. ft. 24 in.), and a bottom width of 18 metres (59 ft.). 
‘These are the standard dimensions fixed for all Prussian 
canals to be built in the future. On curves, the bottom 
width is enlarged on the convex side. The amount of 
this wideniog of the bottom is regulated in every case b 
the radius of the curve, and the admissible maxiatoulongth 
of the barges, in accordance with the rules fixed at the 
International Congress for Inland Navigation held at 
Vienna in 1886. In accordance with these rules, the 
amount of the widening of the canal bottom is equal to 
twice the versed sine of the arc whose chord is equal to 
the length of the longest barge, which has beea assumed 
at 67 metres (220 {t.). The amounts by which the canal 
bottom is to be widened have been rounded off to the 
nearest half metre, and are arranged for certain groups of 
radii of curvature. They ara for a radius of :— 

2000 metres (100 chains) = 05m. (Lft. 8 in.) 
” 50 , )=10,, (3,, 3§,, ) 
” (2 , )=25,, (8,, ” 

400 ,, (20 , )=30,, (9, 1 ,,) 


The sharpest curves on the canal have rad.i of 400 metres 
(20 chains). On the Ems, the bottom width of which is 
30 metres (984 ft.) throughout, curves of 350 metres 
(174 chains) were admissible, The clear bottom width of 
18 metres (59 ft.) has also been adopted for all structures 
with vertical walls along the canal, which entails a con- 
traction of the wetted cross-section of the canal, and 
consequently interferes with the free flow of the water at 
every such structure. The area of the standard wetted 
cross-section is 59.2 square metres (637; square feet) ; and 
the area of the cross-section where it is contracted by 
structures with vertical walls is 45 square metres (4844 
square ~~ For the rest, in every case where standard 
slopes could not be arranged, as, for instance, at bridges 
crossing over the canal, a standard width of 22 metres 
(72 ft.) has been adopted for a height of one metre 
(3 ft. 32 in.) above canal bottom. 


EARTHWORKS AND Prorgctine SiLopgs. 


_ The cross-section of the canal in cutting and embankment 
is shown in Fiz. 3, page 378. The cross-section is somewhat 
altered where the slopes are protected by stone pitching 
or cement-concrete slabs. The slopes of the canal were 
protected or by either of these means wherever 
the nature of the ground met with was such that it could 
not be left even temporarily without some protection. 
With regard to the extra depth of one metre (3 ft. 38 in. ) 
provided in the canal on embankments, it should be men- 


h | tioned that the long slopes have shown signs of weakness, 


and consequently it has been decided to strengthen their 
toes on the canal side, by raising the canal bottom one 
metre, for a width of at least 3 metres (10 ft.). 

Various methods adopted for protecting the canal 
slopes are shown in Fig. 4. big ams it was not considered 
necessary to face the slopes throughout, but during con- 
struction it was gradually discovered that the material 

for forming the slopes was almost everywhere of a 
sandy nature, and not compact enough to res st the wash 
produced by passing vessels, The shortest length cf 
fac:d slopes, measured along the slop», is at present 
2.90 metres (94 ft.) long, and requires about 1.16 cubic 
metres of stone p-r lineal metre (1.39 cubic yards per 
lineal yard) of slupe. The deepest point or toe of the 
facing to the ro is plac.d 0.60 metre (2 it.) below the 
ordiuary water-level, which depth was fixed by experi- 
ment, as it was found that below that depth the action 
cf the waves did no damage to the slo In s:veral 
places on long stretches a novel method of prot cting the 
slopes has been tried, with excellent results as compared 
with steeper inclinations, which consisted in covering 
directly the 3 to 1 sodded slopes with a layer of lo:se 
rubble. On future works this method may probably be 
used still more extensively. In other p aces, on hag 
stretches, the slopes of the canal are faced with cement- 
concrete slabs, 1.10 to 1.20 metres (3 ft. 7 in. to 3 ft. 11 ia.) 
long by 0.5 to 0.6 metre (20 in. to 24 in.) wide, the pro- 
portions being one part of cement to two parts of cand 
and from three to five parts of bate The joints are 
simply plugged with moss. The slabs are durable if they 
are carefully made, and properly bedded on broken stone 
or coarse gravel, whereby the danger of their being 
undermined by the wash is prevented. In special cases, 
where the clay paddle was placed immediately below the 
layer of soil, cement-concrete slabs were also laid on a 





slope of 3to1. These rlabs were made in siz:s of 1.8 by 
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In order to accommodate the largest ves3el trading on the 
canal, the troughs of the Henrchenburg lift had to be 
made of a length which only allowed of a method of 
construction in which each trough was carried on a single 
point of support, which design ia its turn would have 
necessitated the adoption of hydraulic rams. Moreover, 
as a matter of course, two trougbs would havea had to be 
adopted, in order that the weight of the descending trough 
night be utilised for counterbalanciog that of the assendiog 
trough. Each trough of the new litt was of necessity to 
have a clear length of 70 metres (230 ft.). If only a 
single large ram had been adopted, there might have 
been some difficulty in constructing such a ram or a 
trough of sufficient strength. The adoption of several 
caulk rams, on the other hand, might have proved a source 
of constant trouble owing to a want of harmony in the 
working of the several rams. Another system of con- 
struction had therefore to be chosen, which may be 
described briefly as a floating lift with a single trough 
moving in parallel guides. The substructure consists of 
five contiguous wells, each 9.20 metres (304 ft.) in dia- 
meter, and 30 metres (984 ft.) deep. There was no diffi- 
culty in sinking these, because hard marl was found of 
great depth at this point, and with very few fissure. 
When sinking the cells, the portion already excavated 
was lined, working downwards, with cast-iron cylinders. 
Each ring was 1.60 metres (5 ft.) high, and was composed 
of sixteen segments. At the bottom of each well a mass 
of concrete was deposited in the shape of a hollow 
spherical cup. The wells are connected with each other 
by pi and are kept constantly full of water Up to 
their brims. In well there is a floating hollow 
cylinder or buoy, 8.3 metres (274 ft.) in diameter, and 
10 mstres (325 ft.) high. These five hollow cylinders 
exert together an upward pressure of about 3100 tons, 
which is equivalent to the weight of the trough whsn 
full of water, plus the weight of the five vertical supports 
upon which it rests. The — i3 suspended by vertical 
bands in a kind of cradle, which, in its turn, rests on 
the five lattice-work supports carried by the floating 
hollow cylinders, The whole construction, namely, 
hollow cylinders, vertical supports, and the _filled 
with water, are in perfect equilibrium, so that if any 
extra water is admitted, the trough begins to sink, or, if 
any water is abstracted, the trough begins to rise. In 
order to control the movement both up and down, also 
to start the lift at the gn moment, or to stop it at any 
level, and to check the momentum at the end of the 
stroke, there are four massive vertical spindles, which are 
turned by shafting, which acts on all four spindles simul- 
taneously, and makes them revolve at a uniform speed. 
The spindles work in four nuts, which are attached to 
the cradle carrying the trough. Both ends of the trough 
and als» the two fixed shore-ends of the canal are fitted 
with watertight gates. In front of each gate of the 
upper and lower shore-end hangs a frame-like wedge- 

iece of the shape of the cross-section of ths trough. 

he wedge-piece is faced on both sides with india-rubber 
rolls, and its position can be adjusted to suit the variable 
water level in the canal. The ends of the trough are 
also rebated to fi) the wedge-piece. As the trough rises 
or sinks into position ready for locking a barge, it 
squeezes the wedge-piece mage the corresponding 
shore-end of the canal, and makes the joint water-tigh. 

The raising of a pages from the lower to the upper 
reach is performed in the following manner: As soon 
as the barga to be raised has been brought into its proper 
position, the gates at the corresponding shore-end and 
at the end of the trough are coupled together and raised 
by a capstan, worked by a rack and pinion, the weight 
of the gates b2ing balanced by suitable counterweights. 
The barge then enters the trough, and the gates are 
lowered again, and uncoupled. If required, the water 
in the trough is lowered to its proper level by letting off a 
portion. The trough rises, and is stopped opposite the 
gate of the upper reach; the gates are then coupl 
together, and raised, and the barge enters the upper 
reach. The power for all these movements is supplied by 
two dynamos, driven by. steam engines, of 220 horse- 
powereach. One dynamo is sufficient to do the work, 
the other baing keptin reserve. The pressure amounts to 
220 volts, and a current of 800 amperes is required for 
Starting. 

The cost of the lift and the whole installation was 
2,600,000 marks (130,000/.). The contra:tors for the work 
were Haniel and Lueg, of Duesseldorf-Grafenberg, and 
the Bridge Construction Company, represented by J. C. 
Harkort, of Duisburg. The electric installation was 
carried out by the Deutsche Electricitits Werke Garb>, 
Lahmeyer and Co., of Frankfort-on-the-Main. The idea 
of a floating lift guidad by screw motion wa; suggested 
by Herr Jebens, engineer, of Ratzeburg. The time 
occupied in raising one barge and lowering another 
averages 25 minutes. This time is counted from the 
moment when the first barge enters the trough to the 
time when the trough, having delivered the first barga 
and finished the retura journey with a second one travel- 
ling in the opposite direction, this barge has d out, 
and the trough is ready for the reception of a third barge. 
The actual rai-ing or lowering of the trough occupies 
24 minutes. The lift has hitherto worked without any 


hitch ; it even behaved extremely well on one occasion | ° 


when, by accident, the trough ran dry during a down- 
ward journey, and the apparatus had to act under condi- 
tions under which it was never intended to work. 

The objection that can be raised agaiust the adoption 
of a lift is that it has too many different working par‘e, 
the failure of any one of which may interfere with the 
proper working of the whole. A lift constracted on the 
Hloating-trough principle should only be adopted where 
the conditions for it are favourable, and a good founda- 
can either bs found, or can be prepared withoutany great 


mentioned that when the further extension of the Dort- 
mund and Ems C. is taken in hand, it is contem- 
plated to cons‘ruct a flight of locks by the side of the 
canal lift. 
_ Aqueducts.—The great aqueducts upon which the canal 
is carried across the Lippe, Stever, and Ems, are con- 
structed entirely of masonry, forming noble-looking struc- 
tures which are well worthy of being studied by the engi- 
neer in every detail. In future works of this kind is 
will be highly advisable to make the wing walls as long as 
possible, in order to insure a proper water-tight bond be- 
tween the earthwork of the embankment and the 
masonry of the abutments. Experience has also taught 
the lesson that where the abutments are backed with clay- 
puddle, the offsets or steps at the back of the walls 
should not b3 made very wide, becauss when the clay- 
backing settles, wide off-sets or steps prevent an even 
settlement of the whole mass of clay behind the wall. 
The portion of the clay resting on the off-set is held up, 
and the puddle is apt to break up into horizontal layers 
which may cause leakage. The importance of making 
and maintaining a water-tight bond botween earth- 
work and masonry may be ones from the foregoing 
remarks, In all structures along the Dortmund and Ems 
Canal the masonry abutments are lined behind with a 
layer of clay-puddle from 30 to 70 centimetres (12 in. 
to 274 in.) thick, which joins the corresponding layer 
of puddle of theembankment. As forthe rest, the struc- 
tures are made water-tight with sheet lead, 3 millimetres 
(0.12 in.) thick, the first cost of which was considerable, 
but which gave excellent results and could be pees ol 
depended upon. All horizontal and vertical surfaces 
were coated with a layer of cement mortar 2.5 centimetres 
(Lin.) thick. The horizontal faces were covered with a 
kind of asphalte brattice cloth, and the upright faces 
were coated with wood cement. The lead is hung in 
sheets, measuring 5 by 2 metres (164 ft. by 7 ft ), against 
the vertical faces, and is protected on the side facing the 
water by-a timber framework covered with boards. The 
horizontal sheets of lead were further covered with 
tarred brattice cloth, upon which sand was spread, and 
upon this the paving was laid. The sheets of lead over- 
lap each other by 20 millimetres (3/ in.) and were soldered 
together by the oxy-hydrogen blast. The contracting 
firm for this portion of the work was J.C. Eckelt, of 
Berlin. The cost of the sheet lead covering 3 millimetres 
(0.12 in.) thick, was 19 marks per square metre (J5s. 104d. 
per square yard). The total cost of the sheet lead cover- 
ing, including the pavement and Barge. screen, was 
74,500 marks (3725/.) for the aqueduct across the Lippe, 
and 79,000 marks (3950/.) for that across the River Ems. 
Bridges.—There are 185 bridges acros3 the canal; two 
of these are swing bridges, and the others are fixed girder 
bridges, giving a headway of 4 metres (133 ft.) above the 
highest navigable water level. The girders are all of 
mild steel. ‘I'he square span of the bridges was fixed at 
31 metres (101? ft.), in consequence of which the cro:s- 
section of the canal is contracted at the bridges. In addi- 
tion to this, the deep slopes had to be protected with stone 
pitching for considerable length above and below bridge, 
and for the whole height, which entailed an expenditure 
amounting to as much as 8000 marks (400/.) for some of 
the bridges. In the long run, it was found preferable to 
increase the spans of the bridges sufficiently eo as not to 
contract at all the cross-ection of the canal. The two 
arrangements are shown in Figs, 7 and 8. The ordinary 
bridges, crossing the canal at right angles, were built to 
five different t of drawings, according to the different 
widths adop' or the roadways, and the different maxi- 
mum loads they had to carry. The widths fixed for 
bridges carrying ordinary field roads were 4.5, 5.0, and 
5.5 metres (14? ft., 16 ft. 5in., and 18 ft ), and for public 
road bridges 7 and 8 metres (23 fb. and 264 ft), including 
footpaths. The former class of bridges were built strong 
enough to carry a rolling load of 10 tons, the latter 20 tons 


ed | and a load uniformly distributed all over the bridge of 


400 kilogrammes per square metre (82 lb. per square foot). 

The number of bedans built to type aucnis is 112, In 

special cases special drawings were pre for the 

bridge to suit the particular conditions of the locality. 

The largest bridge, carrying the Aschendorf-Rhede road 

oleh E <e Ems cutting, has a clear span of 66 metres 
b. 

Across the down canal heads of the locks at Meppen 
and Bollingerfihr, there are two lift bridges. These are 
intended to carry light country-road traffic only. In 
order to be able to give the necessary standard headway 
of 4 metres (134 ft.) under them when the water in the 
lower reach is abnormally high, the superstructure of 
these two bridges can be raised off the abutments by 
— ropes and capstans. This arrangement has answered 
well. 

The canal is crossed in several places by railways, which 
are in all cases carried over the canal, 


(To be continued.) 





THE MANUFACTURE OF MARINE 
ENGINES. 


Some Factors Affecting the Economical Manufacture of 
Marine Engines.* 
By Mr. Wi114m Txomson, of Glasgow. 
Tue most desultory reader of our technical journals 
cannot fail to be struck with the great and increasin 
interest which has of late years been taken in the interna 
economy of our engineering workshops. _The object of 
the following remarks is to draw special attention to 
certain factors affecting this, which have hitherto not re- 
ceived the consideration which their importance warrants. 





Into the subject of commercial organisation of engine 
works, or the strictly on-cost factors, it is not intended to 
enter, but instead to touch upon certain factors which 
directly affect the workshop itself, and have a distinct in- 
fluence upon its productive capacity. The interest which 
is spreading in regard to workshop economies is one of 
the most hopeful signs that an awakening to the new 
order of things is taking place. Manufacturers are 
becoming alive to the fact that it is necessary nowadays 
for a closer and more personal interest to be taken in the 
minutest and, apparently, most trivial details of workshop 
practice ; and are fo to consider certain influences, 
some of which have been looked upon as outside the 
range of practical workshop economics, or at most have 
received a qualified or indifferent approval. 

There is a wide and interesting field in every work- 
shop for he who makes these his special study, but it 
requires continuous and concentrated attention to obtain 
the best results. The points particularly referred to 
are :— 

1. A premium system of labour remuneration. 
2. Good, accurate, and powerful tools. 

3. Arrangement of tools and roomy shops. 

4, Clean and tidy shops. 

5. Well-lighted and well-warmed shops. 

6. Standardisation. 

The Premium System.—The first and greatest of all 
these influences is the introduction of the Premium 
System, which effects nothing short of a complete revo- 
lution in a shop ; and its consequences are very wide and 
far-reaching indeed, and in directions which at first sight 
might seem to have no connection with the source. 

One of the primary results of the Premium System is 
the establishment of accurate data, upon which com- 
parison can be based and deductions made. It is hardly 
possible to over-estimate the benefits of having accurate 
and reliable detailed data in the works as a means of com- 
parison ; yet this is often overlooked or ignored, and the 
comparatively small sum per annum which the establish- 
ment of an efficient time or records office in the works 
would cost is grudged, because the profitable return 
which such an investment would give, if properly worked 
and managed, is not realised. 

_ The revelations which would be made by the introduc- 
tion of such an office in any place previously without one 
would be sufficiently convincing to most engine builders ; 
yet lethargy or indifference keeps many from availing 
themselves of a means of speedily infusing new vitalit 
into their place, and starting afresh with renewed or 4 
and vigour. There is no doubt that it requires an 
amount of faith and the whole-souled energetic personal 
attention of a principal or highly-placed official to intro- 
duce such a system. The necessary work takes a large 
amount of time for a considerable period, but the results 
are worth it all, and once the system is started and in fair 
working order, there will be no looking back. The accom- 
panying Table I. (page 380), columns 1 and 2, gives afew 
examples of what the Premium System has fin in the 
way of economising time. 

part, however, from the question of economising time, 
the system provides an admirable and efficient check upon 
any excessive rise in wages cost, as each contributory 
cause becomes apparent, and can be investigated the 
moment it arises, and suitable means taken to prevent a 
recurrence in future. The knowledge that such varia- 
tions above the normal in the time taken are investigated 
in detail and checked acts in a most wholesome manner 
upon the men and foremen, keeping them alert, and 
tending to produce an even and gradually increasing 
average of performance. 

Accurate and Powerful Tools.—Another most impor- 
tant factor in the economical production of work is good, 
| tapas hig especially, accurate machine tools. 

his is axiomatic. Every one acknowledges this, but how 
many builders even yet realise exactly what this means, 
or can state in reliable figures the actual difference 
between one tool and another in output, which, after all, 
is the real basis of comparison. Had they been able to do 
so, the wave of revival and reorganisation now setting in 
would have commenced far earlier than it has done ; and 
a vague and oe belief in the need for new and up- 
to-date tools gradually taking the place of a hitherto 
blind confidence in old and cherished machinery, would 
have speedily grown into strong conviction, when backed 
by the hard facts of accurate and reliable data of com- 
parison. 5 
The experience of the author’s firm in this direction has 
been of considerable extent. Old tools which were 
formerly thought to be doing fairly good or average work 
on the whole were found to be hopelessly wanting in 
speed, handiness, and principally accuracy and power ; 
and within the last few years nearly the whole of these 
machine tools have been sold or otherwise disposed of, 
and new and more powerful machinery substituted. 
The Premium System had not been very long started 
before it began to show up some very great discrepancies 
in the performance of similar tools when on the same 
work. his led to an investigation of the causes, and 
generally it was found that the result was due to the 
weakness or want of power of the less efficient tool. In- 
deed, so frequently was this particular fault of weakness 
or want of power found to exist that the limit of output 
was very soon reached ; and in order to overcome this, a)l 
the work had to be moved up a stage or two, and a 
heavier class of tool used, in order to get more power for 
the heavy cutting which the Premium System developed. 
This led to congestion in the work for the heaviest tools, 
so newer and more powerful ones all along the line were 
substituted as soon as possible. A few examples of the 
results of this substitution are given in Table I., by com- 
paring columns 2 and 3, page 4 
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trouble and expsnditure. In conclusion, it should be 
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The high cutting s which have lately been intro- 


| duced since the Bethlehem Company raised the question, 
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Tasie I. 





Same Machines Throughout. 





(2) (8) | (4) 
Time Taken Time Takex| 
onIntroduc- in Better | Record 

tion of Location | Time for 
Premium withGreater the Same 
System. Facilities. Job. 


hours 


294 


Desciiption of 
Work. 


Under Old 
ime 
System. 





hours 


35 


hours 


36 


hours 


434 


. Turning cov- 
necting - rod 





1 off .. of 

. Slotting con-| 

necting - rod. | 

3 off .. ot ae 244 22} 20 
Crank  web-| 

(iinishin e| 

holes. 1 off) 


| 


74 5} 4} 3h 


New and more 
Powerful Machines on 


Old Machines under 
Premium System. 





| First Time 
on New 
Machine. 


Record 


lov Time | Premium 
Time. 


hema: | System. 





hours 
21 
8} 
65 


hours 


23} 


hours 


| hours 
| 293 


. Turning tunnel| 
shafting. 1 off.| 
5. Turning ecc. 
rods. 1off..| 
6. Turning thrus'| 


11} 
shaft. 1 off 97} 

7. Finish turning | 
crankshaft.) 34 
loff.. - | 
8. Turning quad 
blocks. 13 6 
9. Slotting sole-| 
plates. 1 off 
10. Slotting con-| 
denser. 1 off 
1l. Slotting high- 
pressure cy- 
linder. 1 off. 
2. Ripping out 
holes in crank 
webs (1 web). 
2 holes ~ | 9 

. Hole - boring } 

main bearing 
covers for 
belts. 12 holes 
. Planing six 


140 
59} 
56 


33} 








20 


45 27} | 


12crankwebr| 142} 





| 
steel slabs for | | 


65} | 


have very much increased the stress on lathes and borin 

machines, and have rendered powerful and substantia’ 
machines a greater necessity than ever. Generally speak- 
ing, in machines of this class cutting power is not in 
proportion to capacity, and want of belt power is a fault 
more often met with than not in machines of all classes. 
A certain tool made by a first-class firm was purchased 
by the author’s firm three years ago, and after repeated 
trials it was concluded that it had not adequate belt 
power; so when a second machine was ordered, an in- 
crease in the ratio of gearing of about 28 to 30 per cent. 
was insisted-upon, much against the will of the tool- 
makers, who considered that the first machine was amply 
powerful. The’ result is that the newer machine turns 
out the same work as the old in 26.5 per cent. less time. 

Arrangement of Tools and Roomy Shops.—The ques- 
tions of arrangement of tools and roomy po are closely 
connected and interdependent, and where these have to 
be applied to existing buildings they become very difficult 
ones to settle, and in most cases the result cannot be any- 
thing more than a compromise, because, for a given 
sequence of operations to be carried on within a given 
crane area, certain tools are required, and roominess 
around each tool cannot be given without affecting the 
arrangement of the tools, probably to the extent of ex- 
cluding some of them altogether from the building, and 
thus breaking the sequence of operations by extra 
handling. When, however, new shops or extensive altera- 
tions are about to be entered upon, the question deserves 
the most serious consideration. The comfort and con- 
venience of having roomy machine shops is another con- 
dition very difficult to put a money value upon ; but those 
who have had to deal with overcrowded machine shops, 
where a large proportion of floor space is taken up by tools 
or by the work for them, realise the great inconvenience 
and discomfort caused by this, and must see that money is 
being lost under such an arrangement. Plenty of room 
should be allowed round each tool: and this applies to a 
greater degree to heavy machine tools than to light, be- 
cause these have to deal with much heavier and more 
bulky pieces which cannot be easily handled or trans- 
ported from spot to spot, and are generally stacked around 
or near the machines which operate on them. 

The question of handling of material, which is the 
direct result of the arrangement of tools, is one which has 
not received the attention it deserves, simply on account 
of the difficulty of getting at the direct loss caused by a 
poor arrangement, even if it is realised that a loss is 
taking place, and experiments are tedious and expensive. 
There is no doubt, however, that much can be done in 
this direction in the marine-engine shop if these ques- 
tions be properly investi : 

As an example of what can be done by the con- 
sideration of these questions, it might be mentioned that 
after the author’s firm laid down their new boiler-shop, 
the work turned out by the light and heavy plating 





squads was done in 19.6 per cent. less time in the new shops 
than it had averaged in the old, while the machines 
turned out their work in 10 per cent. less time than before ; 
the conditions in both cases as regards tools and appli- 
ances being exactly the same, except that more room was 
allowed. : ; 

Another example taken from the machine shop illus- 
trates this same point very well. A group of three 
machines was located in the old machine shop in some- 
what cramped and inconvenient positions, but afterwards 
these machines were shifted to a new machine shop, and 
given ample room. ‘The results of this new arrangement 
are given below in the annexed Table IT. 


TasLe IT. 





Output 
Increased 
by 


| Saving. 





Time. | Money. 
nt. | per cent. 
3.9 2.5 


per ce 
Double-headed horizontal sniakt 
=e 22.5 y 29 
12.8 14.7 


per cent. 
4 
H. and V. planer .. 


Connecting-rod lathe 

In this comparison the conditions were as nearly as 
possible the same in both cases ; the machines doing the 
same kind of work, the same men were at the machines, and 
were working under the premium system in the new shop 
as in the old. The result was that the men made on an 
average—which is taken over a long period in both cases 
—9.3 per cent. more wages, the work was 8.3 per cent. 
cheaper to the firm, and 15.9 per cent. more work was 
got out of the same machines, due entirely to a better 
arrangement and more roomy location of these machines. 
This example is only one of many which could be given, 
but serves to bring out the points which have been 
mentioned. 

Clean and Tidy Shops.—With regard to clean and 
tidy shops, it is the belief of the author’s firm—and 
they are encouraged in this by experience and ex- 
ample of the most progressive shops—that these do 
pay ; yet are not dirty, dark, untidy, cold, and badly 
arranged shops met with in this and other countries, 
turning out good work, which must cost, and is cost- 
ing, more than it might, simply on account of these 
drawbacks. That such conditions are allowed to continue 
is due either to indifference or ignorance of better on the 

rt of the responsible management ; or if they realise the 

nefits of having better conditions, they lack the neces- 
sary courage or perseverance to put an end to the old bad 
ones. The value of having clean, tidy, well-lighted, and 
warmed workshops is one which is impossible to deter- 
mine in £s. d., but that it does have an actual and very 
real and substantial value is the belief and experience of 
all those who have embodied these conditions in their 
workshop practice, and there are now many examples of 
this belief. 

One cannot have a clean shop which is not a tidy shop, 
and neither will be found in a badly-lighted shop. The 
author’s firm set out to improve on these lines by first 
getting rid of the old earthen floor which is so common, 
and by laying the whole of the ground floor with grano- 
lithic and concrete pavement. The improvement is most 
marked; formerly with the old abe and iron-chip 
floor it was impossible to keep anything clean. Dirt and 
dust were the order of the day if the floor had to be swept, 
soit was generally left alone as long as it could be tolerated. 
Now there is no trouble; but instead a fine, smooth, 
clean, bright surface to move about on. The floor is from 
9 in, to 12 in, thick in most places, and below machines 
somewhat thicker, and consists of about 2 in. of rough 
bottoming of broken stone, then 6 in. of concrete of 5 to 1, 
and a top finish 2 in. thick of facing made of granite chips 
and cement in the proportion of 14 to 1. As it sets it is 
levelled and smoothed off with a trowel, and in three days 
is ready for use, becoming quite hard in about a week, 
and when thoroughly set the floor assumes a beautiful 
white surface, which has the effect of reflecting the light 
and perceptibly aiding the general lighting of the shop. 
Although somewhat dearer than other ries of flooring, 
there is none other which possesses so many advantages. 
It has a fine, bright, smooth surface, and is therefore 
easily swept and kept clean; is easily repaired, and does 
not wear into hollows like wood paving; and there has 
been no complaint from the workmen about it being sore 
to the feet. 

7ell-Lighted and Well- Warmed Shops.—The benefits of 
having a well-lighted engine and boiler shop are pretty 
pee recognised, but not to the extent they might 

. There are still far too many places—some of them 
of front rank—without adequate means of lighting, strug- 

ling along with lucigen lamps or gas im an almost 

tygian darkness, which can only be dispelled by electric 
light and plenty of it. This is more generally the case 
in boiler shops than in machine shops ; and, if there is a 
place where there ought to be pod light it is in a boiler 
shop. The amount of time lost by men cautiously feeling 
their way about in semi-darkness, coupled with the time 
lost by skulkers and loafers dawdling away their time in 
dark corners, is very considerable ; besides which, men 
very naturally dislike rs to work in a dark shop, and 
their unwillingness affects their attendance and they lose 
time. 

oa to certain circumstances, the new boiler sho 
electric light installation was not in working order unti 
the winter season was half through, yet from the day the 
current was switched on the boilermakers’ attendance 
improved; and while the average time lost before the 
introduction of electric lighting was 14.72 per cent., after 
the light was introduced the time lost averaged 13.2 per 
cent.; a distinct saving of over 1.5 per cent., or three- 
quarters of an hour per week per man. This is attributed 
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-in very many cases common to several grou 





solely to the lighting of the shop. The difference in other 
directions is most marked. e men can move about 
with freedom and decision, there are no dark corners, the 
time-workers have not the same temptation to waste 
their time, and managers and foremen can see what is 
going on from end to end of the shop with the utmost 
distinctness. Table III. (subjoined) gives a comparative 
statement of the various shop lighting. 

With regard to the —, this is a problem which 
has given the firm much thought for some time back, but 
as yet no definite decision been come to in the 
matter. The range of temperature is not nearly so t 
in this country as in the States and Germany, and the 
want of proper heating facilities does not become one of 
daily experience; hence probably the reason why so little 
has been done in this direction. Nevertheless, there can- 
not be any doubt that as a rule engineering workshops in 
this country fall very short in this direction. The idea 
which u to be very ) petnge especially in boiler- 
making lines, that a cold snap made men work all the 
harder in order to keep themselves warm, is happily ex- 
ploded, and a more rational view is now being taken of 
this hitherto much-neglected — How 1s it to be 
expected that work, and especially good work, is to be 
got from men whose hands are chilled to the bone, and 
while the main energies are naturally taken up with 
means of keeping up their circulation. 
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Boiler shop .. - - 


Heavy machine shop C. I. Bay .. 
Light machine shop C. I. Bay .. 
Erecting shop a ae - 
Heavy machine shop M. I. Bay 
Heavy machine shop M. I. Bay 
gallery (screwing gallery) 

Finishing shop... oo 
Smithy 511 
(inverted) 














Voltage 110. Brokie-Pell lamps. 

Standardisation.—The premium system, with its atten- 
dant records, very soon showed up the benefits of having 
duplicate work, as the saving of time was quite consider- 
able where arun of duplicate or nearly similar pieces 
was given to a machinist. This was so marked that 
the question of standardising, not only the details, but 
the whole engine, was gone into in order to get the full 
benefit of this; and as patterns n to require renewal 
the engine was re-designed with this end in view. In 
carrying out this idea in a new design it was found neces- 
sary, not only to consider the engine and its details in 
relation to themselves alone, but also with special regard 
to their position in the range of sizes which it was decided 
to make with a view of keeping down the number of 
different sizes of details. The question instantly became 
one not only affecting the whole range of engines made 
by the firm, but also their practice in connection there- 
with. This practically meant re-designing simultaneously 
all the sizes of engines made; but a careful analysis and 
consideration of the requirements to be met enabled the 
whole range to be suitably broken up into well-defined 
groups, each group representing a certain size of main 
centres, and permitting certain variations of cylinder 
diameter and stroke within well-defined limits, and 
suitable for the usual steam pressures. The details— 
which in each group are never altered, although the 
cylinders may vary within the group limits — 
and a 
large number common to the whole range. is object 
is always kept in view, in order to provide as much 
duplicate work as possible. Especially is this so in the 
case of the very small and numerous details, because in 
these the governing factor in the cost is the wages, not 
the material ; a slight and unimportant variation in size 
causing a relatively large variation in wages cost ; while in 
the larger details the conditions are reversed, and the 
material becomes the important cost factor, a relatively 
small variation in wages covering a very large variation in 
size. The location of the dividing line between these two 
conflicting sets of conditions thus mes a matter of con- 
siderable importance, but the accurate data from the time 
office enables its position to be fixed with great exactness, 
so as to allow of as much duplication of parts as will pay. 
When, however, duplication of pieces can no a be 
carried out on account of the cost of material prohibiting 
it, much can be done in the way of duplicating similar 
machined, faced, &c., parts in different groups. This en- 
ables and encourages the use of jigs, which, under other 
conditions, would not have been warranted by the saving 
in wages. When even this cannot be done, standardisa- 
tion by a graded series of similar pieces does much to 
make the of the work tevough the drawin 
office and thes ops easy and free from the friction an 
delay incidental to sudden and abrupt changes in a. 
In the drawing office it has the effect of crystallising that 
vague thing known as “‘our practice,” and compels it, to 
carry out its work on well-defined lines, thus avoiding 
expensive and irritating changes and mistakes or over- 
sight. It has also the effect of economising draughtsmen’s 
time, as a standard series of drawings once properly 
arranged do not require to be re-drawn for every 

new job. : , ‘ 
In the shops, standardisation by its consistency 1n 
design familirises the staff and men with the practice 
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and enables them to go about each new job with con- 
fidence and expedition: knowing that each job as it comes 
forward, if not a duplicate, will at least be similar ; all of 
which go far to speed up the progress of work through 
the shop and thus increase the output. And, above all, 
by the very fact that the means to effect this calls for the 
best facilities and most exact workmanship, the result is 
that the character of the workmanship is raised besides 
being cheapened, with satisfactory results to both con- 
sumer and manufacturer. 





THE IMPROVEMENT OF THE LOWER 
MISSISSIPPI RIVER.* 


By Mr. J. A. Ooxerson, St. Louis, Mo., U.S.A., 
Member of the Mississippi River Commission, Member 
of the American Society of Civil Engineers, Member 
of the Engineers’ Club of St. Louis. 

A sTREAM carrying the drainage of an area of 1,256,000 

square miles, having 15,000 miles of navigable tributaries, 

and which is itself 2500 miles in length, justifies the 
appellation of ‘‘ Father of Waters.” The Mississippi 

River, rising in northera Minnesota, where its waters 

are ice bound for nearly half the year, flows southward, 

gathering strength and volume on its way to the sea, 
until it finally enters the Gulf of Mexico, where it washes 
the shores of semi-tropical Louisiana. 

The regulation and control of a river of such magnitude 
involves problems which greatly tax the ingenuity and 
skill of man to solve. In its lower half, the river oscil- 
lates in volume from a minimum flow of 65,000 cubic fect 
per second to a maximum of 2,000,000 cub‘c feet por 
second, and the oscillationsin stage between extreme high 
and low water amount to 53 ft. About 1250 miles above 
its mouth the Missouri River enters, with its sediment- 
laden waters that are prolific in hindrances to navigation. 
This sediment, and that derived from the erosion of the 
alluvial banks, form the sand-bars which develop during 
the falling stages of the river, and me, at low stages, 
formidable obstructions to navigation. It will thus be 
seen that there are two distinct problems, one involving 
the improvement of low-water navigation, and the other 
the prevention and control of destructive floods. Inci- 
dentally, the works executed for the latter have a direct 
influence on the former, by preventing a dispersion of 
the waters, and thus inducing a scouring effect in the 
bed, which enlarges its capacity. The lower half of the 
stream flows in an alluvial bed of its own formation, the 
banks of which are very easily eroded. The erosion takes 

lace, for the most part, on the falling stages. The 

ing composed of alternate layers of sand and silt, or 
clay, are disintegrated by the layers of sand being washed 
out when the water in the saturated banks recedes toward 
the river as itfalls. This leaves the clay unsupported, 
and causes the bank to collapse in large masses, which 
slide into the river, and then disintegrate from the force 
of the current. In the 885 miles of the river lying below 
the mouth of the Obio River, this erosion or caving 
amounts to an average of 94 acres in area for each mile 
of river ina year, ora volume of about 1,003,579 cubic 
yards for each mile of river per year. The total annual 
amount of erosion for this reach equals 10 squara miles, 
86 ft. in depth. 

Tn its natural condition the river below the mouth of 
the Ohio overflowed its banks at floods stages, which 
generally occur in the spring months. The destructive 
floods invariably come from the Ohio River and its tribu- 
taries, chief among which are the Tennessee and Cumber- 
land Rivers, which drain a region in which the rainfall 
is exceptionally heavy. The alluvial basin subject to 
overflow covers an area of about 30,000 square miles. It 
has a soil of remarkable fertility, which yields enormous 
crops of cotton and sugar cane, It is thus capable of 
sustaining a large population, adding very materially to 
the wealth of the country. This brief description of the 
physical conditions of the stream is essential to an under- 
standing of the problems relating to its improvement and 
the methods employed therein. 

From St. Lonis to Cairo, a distance of 180 miles, the 
work projected at present contemplates:a channel 8 ft. 
deep at low water, and having a width of 2000 ft. The 
overflow stages are not of such frequent occurrence as to 
justify — embankments or levees to control the 
floods, e high stages occur in the months of May and 
June; while the low-water season generally begins with 
September, and often extends into the winter months. 
The system of improvement adopted for this reach con- 
sists in contracting the channel, and closing side chutes 
or chsnnels by means of permeab'e dykes and hurdles. 
This requires that the banks must be held, which is done 

y means of revetment. Work isalso done with hydraulic 

dredgers and temporary portab'e dykes, which are used 
to open channels through obstructing bars. On the com- 
pletion of the contraction works now in progress, it is 
expected that a navigable channel of 8 {t. in depth at low 
water will be readily maintained. 

The Mississippi River Commission is charged with the 
survey and study of the leg) conditions of the river 
from ity source to the Gulf of Mexico, This survey con- 
sists of a chain of high-grade triangulation and a line 
of precise levels, which form the basis for a topographical 
survey covering a width of about a mile on either side 
of the river, and also for a hydrographic survey giving 
depths, slopes, volume of discharge, &c. Permanent 
marks or monuments are left at frequent intervals, and 
thess serve as the initial salt: lane which subse- 

_ quent surveys are made for ascertaining changes 
occurring in the bed or banks of the river. The 
general survey, made in great detail, has been nearly 
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completed; and about 2000 miles of the river have 
been mapped, and the maps have been published on a 
scale of 1 : 20,000. 

The chief construction work of the Commission has 
been confined to that portion of the Mississippi River 
lying between the mouth of the Ohio and New Orlean:. 

he work has consisted of contracting the channel in wide 
places, revetment, and dredging. A Bill pending before 
the last Congress required that a thorough study shall be 
made, with a view of ascertain'ng the feasibility and 
practicability of securing an ample waterway 14 ft. in 
depth, the ultimate object being t» secure a 14-ft, channel 
from Lake Michigan to the Gulf of Mexico, vid the IIli- 
nois and Mississippi Rivers. The present law contem- 
plates a channel not Jes3 than 9 ft. in depth at the lowest 
stages of the river. Under natural conditions this depth 
prevails for an average period of about eight months in 
the year. The low-water period generally ranges from 
the middle of August to December. This is, however, 
the period when the grain crop3 ara moving, and good 
navigation is most urgently needed. As the improve- 
ment of a stream of such great length will necessarily 
require a long perioi of time, temporary expedients for 
the relief of navigation must be used, for which purpose 
hydraulic dredgers of large capacity have been con- 
structed. An experimental dredger was first constructed, 
and worked for a period of over two years, for the pur- 
pos3 of ascertaining whether dredging in a stream where 
such enormous quantities of material ara continually 
moved along the bed by the current could give any 
beneficial results, and also to learn by experience how to 
manceuvre and operate a dredger and discharge the 
material in strong currents, ‘hese experiments and 
work done since then have fully established the fact that 
a powerful hydraulic dredger can open an ample navigable 
channel through an obstructing sand-bar, and maintain 
it at a cost fully justifying the expense. For the next 
low-water season there will be in the service of the com- 
mission a working fleet of nine dredgers, with a com- 
a working capacity of over 10,000 cubic yards per 

our. 

A description of one of the later type of dredgers, now 
under construction, will give a good general idea of what 
is considered essential to a good dredger, for work in a 
—- a = material = _ aoe is — sand. 

his typo o ger is provided with propelling power 
operating two side wheels. The hull is of steel, and ample 
cabin accommodation for machinery and crew is provided. 
The general dimensions are as follows: Length moulded, 
192 fo.: width moulded, 44 ft. ; depth moulded, 7 ft.; 
maximum width over wheels, 70 ft.; suction well at bow, 
25 ft. by 33 ft. ; working draught, 4 ft; cabin, 44 ft. by 
130 ft.; diameter of centrifugal pump, 75 in.; suction and 
discharge pipes, 32 in. in diameter; length of discharge 
pipe, 500 tt. } main engine (tandem compound), 16 in. and 
26 iv. by 20 in. ; and seven boilers, with four 11-ia. flues 
44 in. in diameter and 30 ft. long. The capacity of the 
dredger is 1000 cubic yards of sand per hour, delivered 
through 1000 ft, of discharge pipe, at a pump speed of 
160 revolutions per minute. 

The sand pump has a suction on each side of the pump 
casing; and the discharge legves the casing from the 
lower side, and follows along a pipe laid on the lower 
beams of the hull to the stern, where it is connected with 
a floating pipe line. Th‘s floating discharge pipe is carried 
on pontoons, in lengths of 100ft., coupled together with 
flexible joints of rubber, to as to discharge outside of the 
channel. The discharge pipe line can be deflected by 
means of shifting the pontoons, and also by the use of a 
baffle-plate at the end of theline. The pump runner, 
75 in. in diameter, has five blades, and is keyed upon a 
steel shaft. The blades are provided with removable 
wearing plates 1? in. thick. The casing is of cast iron. 
The intake of the suction is in two parts, each 114 fb. 
long by 84 in. deep. These suction heads are brought 
down to a section 22 in. equare, and enter the hull by 
means of radial joints, which admit of raising and lower- 
ing the suctions at will. This motion is effected by wire 
ropes passing over sheaves, and operated by suitable 
winding engines. The material at the suction intake is 
loosened by water jets from twelve 2-in. nozzles, work- 
ing under a pressure of 601b. to 1201b. per square inch 
by means of a horizontal duplex compound plunger 
pump. The main engines are horizontal condensing 
engines of the tamden compound type, of the dimensions 
given above. The boilers are the Mississippi River type, 
bituminous coal being used as fuel. The dredger is p:o- 
vided with an electric-light plant, refrigerating plant, and 
steam steering gear. Ample accommodation is provided 
for quarters, and for maintaining a double crew. A well- 
equipped machine shop provides facilities for making all 
ordinary repairs. 

When in operation, the dredger is manipulated by two 
wire cables, 1 in. ia diameter. and 1200 ft. long, one end 
being attached to hauling drums, 48 in. in diameter, and 
the other to hollow iron piling s<curely placed in the bed 
of the river. With the cables all paid out, the dredger is 
at the lower side of the sand bar to be cut through ; and ib 
is pulled up-stream at a gue varying with the -— of 
the cut and character of material. For depths of 5 ft, 
the rate of movement ravges from about 90 ft. to 153 ft. 

er hour, or sometimes even as high as 200 ft. of cub per 
ea After one cut is finished, the hauling cables are 
shifted, the dredger is again dropped back to the lower 
edge of the bar, and another cut is made along the side 
of the first cut. This process is repeated until sufficient 
width has been obtained. After tho first cut has been 
opened, the current is an active agent in assisting the 
development of a channel, provided the cut has been pro- 
perly located with reterence to the natural direction of 
flow. Otherwise, the artificial cut may be filled as fast 
as it is opened, by the mater‘al which is moved along by 





the current, 


Where the dredged cuts are properly located, a satisfa- 
tory channel can be readily opened ; and experiencs shows 
that when once opened, the channel will maintain itself 
until there is a considerable fluctuation in stage, such a3 
to change the diraction of flow of the thread of the 
corrent. Such a dredger i3 operated ab a total cost of 
about 100 dols (207. ty pee day of 24 hours. 


REVETMENT AND CONTRACTION WORKS. 


Tn a stream flowing through a bed of its own formation, 
the banks are naturally very easily eroded ; and a lateral 
movement in one direction or the other is continually in 
progress. Any permanent improvement of navigation 
requires the banks to be made stable, to prevent the flank- 
ing of the channel works, and to stop the contribution of 
eroded material which builds up the obstructing bars, 
Active bank erosion is confined to the concave sides of 
the bends in the river, where the thalweg lies close to the 
bank. These banks are sometimes 50 ft. in height above 
low water, and extend down below for an equal depth. 
This gives a steep bank about 100 ft. high, which must be 
protected in such a way as to prevent its erosion and dis- 
Integration: a es 5 ditficuls and expensive work. There 
is no rock near a4 hand for use as ballast or paving, and 
it has to ba brought from quarries several hundred miles 
away. The willows used for covering the bank below 
the low-water line grow in profusion along the battures ; 
but even the supply of willows would be severely taxed to 
meet the demands of a general system of bank revetment. 
The method now in vogue for poring, A. banks consists 
of a covering of fascine-willow mats, ballasted with stone 
and usually 300 ft. in width, extending from the low- 
water line out into the stream. These mats are built 
and sunk in lengths of about 1000 ft. The only limit to 
the length is that fixed by the strength of the head-lines 
which hold the floating mat in place during construction. 
With a strong current, and large accumulations of drift, 
it is often difficult to hold a very long mat, 

In the construction of a mat, the first step is to secure 
the mooring rete end-to-end at right angles to the 
shore, and located at the up-stream endof the work. They 
are firmly fastened together, and cables reaching secure 
fastenings on shore hold them firmly in position. The 
heading for the mais then made of a bundle of strong hard- 
wood poles, 5 in. to 8 in. in diameter, and is secured along 
the downstream side of the mooring barges to which it is 
suspended. It is further secured by 6 or 8-wire cables, an 
inch or more ia diameter, pa:sing under the mooring 
barges and leading to strong fastenings on shore. To 
obtain additional strength, a second heading is placed in 
the mat about 10 ft. below the first one, and securely 
fastened toit. Two mat barges, end to end, are Soanes 
in below, and — to, the mooring barges, to which 
they are attached by three cables, so arranged that the 
mat barges can be readily dropped down stream as the mat 
is built. These barges are built with inclined ways on 
which the mat is constructed, and are provided with reels 
for holdivg the sewing cables and wire strands, all spaced 
at the proper iatervals. Willow poles are next placed in 
position at the top of the incline, and normal to the shore ; 
and a fascine, 12 in. thick and ft. long, or the full 
width of the mat,-is constructed. The willows used 
range from lin. to 4 in. in diameter at the butts; and 
the entire length, including the bushy tops, is made 
use of. Galvani wire cables ,, in. in diameter, 
spaced about 8 ft. apart, are attached to the hesd- 
ing, and run the whole length of the mat along its 
underside. The fascines are drawn close up to the head- 
ing, and are fastened together by a 4-in. galvanised 
wire strand, which passes round each fascine, and 
als> the longitudinal cables, which are the mainstays 
of the mat. The weaving strand and bottom cables are 
clamped together at frequent intervals by staples driven 
into the large willows. As the matways become filled 
and the mat develops, the mat barges are dropped away; 
and tbis process is repeated until sufficient length has 
been made. Rows of large willow poles are placed on 
top and lengthwise of the mat at intervals of about 16 ft., 
and are securely fastened in place _ These poles perform 
the double function of strengthening the mat, and pre- 
venting the loose rock ballast from rolling off. ‘The 
channel edge of the mat is further strengthened with a 
4-in. galvanised steel wire cable, having a breaking 
strength of 9 tons. This is clam to the weaving 
cable on top of the mat at intervals of 10 ft., the upper 
end being secured to the heading. Where great strength 
is required, similar top cables are placed at intervals of 
8 fo. to 16 ft , according to the necessities of the case. A 
mat of the character described can be made at a rate 
of about 10 ft. per hour. When completed, the mat 
floats on the surface with one side resting against the 
ato bank, the whole being held in place by the mooring 
ines, 

The next step is to sink the mat to the bottom. First 
a uniform distribution of s‘one is made all over the mat, 
and of sufficient quantity to barely allow the mat to float, 
Barges loaded with ballast stone are then brought to the 
head of the mat, and sufficient stone is placed thereon to 
sink it when the lines to the regen ery are slackened 
off. The cables to the shore still hold it from moving 
down-stream. The head of the mat being on the ase 
and the balance still afloat, the stone ba: are droppe' 

in below the mooring barges, and parallel to them, and 
so connected that they can be floated down as the mat 
sinks. A large force of men then throw off the stone 
on tothe mat, and as it sinks, the ba float down 
over it, delivering the stone ballast uniformly until the 
whole rests securely on the bottom. The head cables, 
which are provided with special toggles for the purpoze, 
are then removed, and the subaqueous portion of the 
bank is secured by the ballasted mat. The final sinking 


of a mat 100 ft. long is accomplished in about an hour. 





The form of mat described is fcund to serve the purpose 
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very well, the weakest point being the wire fastenings, 
which, in the course of time, corrode and break. Whea 
once in place, the ballasted mat filled with sediment will 
remain, under ordinary conditions, even without fasten- 
iogs. To obviate the defects incident to corrosion, experi- 
nents are being made with silicon bronze and other wires, 
and different wire coatings. 

The following materials are used per 100 square feet of 
mat: Willow brush, 1.639 cords; poles, 0.053 cord; 
steel wire, 4.861 lb. ; silicon bronze, ke., wire, 0 546 1b.; 
wire strand, 10.965 lb. ; clamps or staples, 1.500 Ib. ; and 
stone, 0.625 ton. Another form of mat, called a crib mat, 
is used with good results when the plant is limited, and 
ita'so has the advantage of eliminating the use of wire 
and wire strand. These mats are constructed on tem- 
porary ways built on the bank near where the willows 
are cut. The dimensions are usually 100 ft. by 150 ft., 
and about 1 ft. thick; but the mat may be of any 
suitable size or thickness. A bottom frame of sawn lumber 
is first laid on the ways, consisting of 2-in. by 4-in. p’exs 
laid in pairs at intervals of 10ft. Upright posts or binders 
are placed between the pairs of scantling at intervals of 
5 ft., and are secured to them by wooden pins. The first 
layer of willows is next laid on, and fastened with spikes 
across the frames, or at right angles to the river; a 
second layer is laid at right angles to the firat, and a 
third layer parallel to the bottom layer. The who'e is 
then firmly compressed by a special device, and a top 
frame similar to the lower one is put in placa and securely 

inued to the uprights. On top, and across these top 

eames, poles are fastened to stiffen tha mat while being 

handled, and to hold the ballast insinking. Each mat as 
completed is launched into the river; and when a suffi- 
c‘ent number have been constructed, they are bound 
together and towed my Be tug or tow-boat to the point re- 
quired. They can be bound together to form a long mat, 
or they can be sunk s2parately. The ma‘ costs 3 cents 
(1}d.) por square foot afloxt, and 6 cents (3d.) in place, 
and requires 12 1b. of stone per square foot to sink it. 

After the subaqueous portion of the bank has been 
securely protected, the upper pattof the bank is gradei 
to aslope of 3 to 1 byan hydraulic grader, and the graded 
surface is paved with stone to a thickness of about 10 in 
This paving is carried up to within 10 ft. of the top of 
the bank, and sometimes is carried right up. Where the 
ballast stone is very far from the work, artific‘al stone of 
cement and river grave), which is usually near at hand 
in abundance, is made use of. German Portland cement 
is used in the proportion of 1 cement to 13 of sand and 
gravel. Tho mixer and its machinery is carried on a 
tramway laid on the gravel bar where the material is 
abundant, and a series of moulds are placed on the 
ground along the tram. The blocks ara made 7 in. thick, 
12 in. deep, and 6 ft. long, and, after hardening, ara 
broken into sizes to su't. This artificial stone weighs 
about 140 Ib. per cubic foot. A small p!ant will make 
about 160 tons per day, at a cost of about 1.40 dol. (5s. 104.) 
per cubic yard. as against 2 dols. (8s. 4d ) or more for th» 
stone in some localities. 

Experiments are being made with upper bank paving 
of concrete 4 in. thick, laid in situ. Brick is also being 
tried for ballast and perme. 

The average cost of a complete bank revetment, with a 
sub-aqueous mat 300 ft. wide and upper bank graded and 
raved, is 27 dols. (57. 12s. 6d.) per running foot of bank. 

In some cases spur dykes or buttresses, spaced 450 ft. 
apart, have been used to hold high banks and check the 
erosion, constructed of willows and stone built up in 
layers on a broad foundation mat. In some places these 
have failed by scour taking place behind them, as 
the above water bank is left unprotected. Such spu-s 
“oa aged spaced would doubtless be successful, and per- 

aps more economical than the standard continuous re- 
vetment. The closure of chutes or side channels is 
effected by means of brush and stone dams and pile 
dykes, built to a height somewhat above low water. 


LEVEES, 

The alluvial basins below the mouth of the Ohio, 
which are subject to overflow, cover an area of about 
30,000 square miles, or about equal to the area of Scot- 
Jand. At high stages, these lands, under natural condi- 
tions, are flooded to depths varying from a few inches to 
15 ft. or even more. Originally they were densely 
wooded ; but the extraordinary fertility of the soil at- 
tracted the agriculturist, who settled there, and cleared 
up the lands at the risk of being overwhelmed by the 
floods. Under such conditions, only the very highest of 
the lands, which always lie near the river banks, could 

utilised ; and most of the land was left in its wild 
state, until the inhabitants undertook to build barriers 
to keep out the annual floods. In this way the levee 
system ee ; and so long as it was confined to isolated 
districts, leaving the wg #2 portion of the basins still 
open to the floods, the levees required were of small 
dimensions. 

When the improvement of the river began, it soon 
became apparent that it was important to confine the 
waters, as far as practicable, to the same general channel 
lines at both low and high steges. Thie meant that the 
floods must be confined throughout the whole length of 
the alluvial valley. To restrain al] the enormous volume of 
water necesearily required much higher and stronger 
levee than had been found sufficient to protect isolated 
patches of land. As was expected, the river in flood, 
confined between levees a mile or two apart, reached a 
plane considerably higher than wten it was allowed to 
spresd unimpedei over the wide expanse of basins. 
While the cause seemed quite apparent, many people 
attributed the rise in the flood plane between the levees 
to a filling up of the tel of the stream. This led to an 
extended investigation by the author, -extending over 
several | undred miles of river, the conclusion arrived at 


being that thee had been no very dezidei change in the 
bed ; but, on the whole, the evidence pointed to a lower- 
ing of the This view was further substantiated by, 
the fact that the low-water plane was very materially 
lower than it was prior t> the completion of the levee 
system, although the depth and volume was equal to 
those of former years. 

Prior t > 1882, the construction of levees was confined t> 
the several States and to private landowners. In that 
year there oscurred one of the geeatest floods known, and 
it became apparent that the aid of the general Govern- 
ment was essential to adequate protection. Appropria- 
tions of funds were made; and since that time the Go- 
vernment has spent about 16 million dollars (3,300,000/.) 
in levee construction, while the several States have spent 
about double that sum. The total length of levee lines 
below the mouth of the Ohio is about 1450 miles; but 
they still lack much to bring them up to the dimen- 
sions and height deemed necessary for safety. 

The ordinary standard levee is built with a crown of 
8 ft., and side slopes of 3to 1. The crown and sides are 
sodded with a very tenacious grass, known as Bermuda 
grass. Where the levee exceeds a height of 11 ft., it is 
reinforced on the land side with a banquette of earth, 
which reaches a height of 8 ft. below the top of the levee. 
ae ne. of the banquette is be hay * —, a, has 

ope, for drainage purposes, 0: to 1, the side slope 
being 4 to 1. These dimensions cf both levee and ban- 
quette are increased if the foundation is bad, or the 
material is not good. In some places the only material 
available is a very ants soil, and in such cases a very large 
section is required. The use of levees as roadways is 
strictly prohibited. 

On approaching the lower end of the levee system, 
the floods sometimes continue to stand far up on the levees 
for several months, which tries them very severely, as 
they become saturated, and easily abraded by wave- 
wash from wind or passing steamers. To prevent the 
wave-wash, a plank revetment is fixed a short distance 
from the levee. After a levee becomes thoroughly satu- 
rated with water, a collapss, with its destructive effects, 
may occur. Such breaks in the levees are called cre- 
vasses. When once formed, they continus to increase 
in width, and the rushing flood plays havoc with every- 
thing in its wake. Houses, fences, and even the soil 
itself are torn up, and great damage is done. When a 
break occurs, but little can be done beyond holding the 
broken ends, so as to save as much of the levee as possible. 
So far, efforts at closing a break have not been very suc- 
cessful, and are always attended with enormous expense. 
Bank erosion is one of the most active and formidable 
agents in the destruction of levees. A considerable 
length of completed line often caves into the river, 
necessitating the construction of a new line farther back, 
and connecting with the stable ends of the old line. 

The above brief general description of the chief works 
carried on for the improvement of the Mississippi River 
will give a fair idea of what is being done. Anything 
like a detailed account of works of such great magnitude 
would require volumes ; and they have only been touched 
upon here and there in this paper. It is hoped, however, 
that it is not wholly without interest. While this great 
river has few, if any, parallels, the problems are most 
intricate and interesting ; and their solution will doubtless 
keep the engineer busy for generations to come. .Little 
by little, step by step, the skill of the engineer will fiad 
means of overcoming the difficulties, until finally the 
great forces of nature, pent up in the giant stream, will 
yield to his bidding, and become subservient to the 
requirements of man. Then will it indeed, ‘‘ flow 
unvexed to the sea,” bearing in safety the commerce of 
the Mississippi Valley from the great lakes to the Gulf 
of Mexico, from whence it will be distributed to the 
uttermost parts of the earth. 





IMPROVEMENT WORKS 
ESTUARY 

By Messrs. D. and C. Srevenson, B.Sc., F.R.S.E., 
MM. Inst. C.E. 


Tux lower estuary of the Clyde, which may be called 
the key to the U pper Navigation, and with which this 


ON THE CLYDE 


per deals, is under the jurisdiction of the Clyde Light- 
ouses Trustees, the | erg risa of the Clyde Navigation 
Trust ending above Port Glasgow. The estuary extends 
from Port w westwards, the channelway passing 
through sandbanks until the ‘‘ tail of the bank ” is reached, 
below which the estuary is more of the nature of a firth 
or fiord, the depth of water varying from 180 ft. at Cloch 
to 370 ft. ab the Cumbrae, although it is deeper at some 
places, such as. opposite the Cloch, than at places more 
seaward, such as Skelmorlie. It is encumbered by several 
“patches,” the highest up being that of Roseneath, with 
a depth of 7 ft. over it at low water, situated midway 
between Fort Matilda and the Roseneath shore. The 
depth of the estuary here varies from 60 ft. to 220 ft. ; and 
the slope of the bottom from the tail of the bank is no 
less than 190 ft. in one mile. The Gareloch, one of the 
numerous arms of the Clyde estuary, branches off here ; 
and a little lower down, where the estuary takes a right- 
angled bend to the south, h Long comes in, which is 
navigable for large ships to its head, which forms the 
starting post of the projected great Scottish Canal con- 
necting the Clyde and the Forth by Loch Lomond, which 
being only 10 ft. above high water necessitates little 
Icckage, and an almost inexhaustible supply of water. 
From Loch Long, the Clyde estuary is practically the sea, 
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with but few dangers. The Gantock, lying off Danoon, 
is guarded by a gas-lighted beacon ; then another obstruc- 
tion, called the en Bank, is met with, which till 
recently was not shown on the Admiralty charts, and 
was not generally known to exist. It forms an extension 
of Lunderston Bank, and has 34 ft. of water over it at 
dead low water, so that it does not form a danger to 
ordinary traffic of the present draught. Within a few 
yards of this rocky ledge there is a depth of no less 
than 300 ft., so that the west side of the Warden Bank 
is a submarine tip se Skelmorlie Patch is the next 
shoal, the boulders coming to within a few feet of the 
surface. It forms a danger at present guarded by a gas- 
lighted buoy and bell. The estuary south of this to the 
Little Cumbrae is from 30 to 60 fathoms in depth, through 
which the navigation is unimpeded by dangerous shoa’ 

The Clyde, it will bo seen, differs from mos} of the 
navigable rivers of this country in that it does not flow 
direct into the sea with the natural accompaniment of a 
bar, but enters into a deep and sheltered estuary. The 
estuary itself is encumbered with sandbanks, but owing 
to their sheltered situation they are not stirred up to any 
great extent by heavy waves, and the sand is not carried 
in to choke up the channelway. There is no “fretting” of 
the banks, as in the Mersey, for example. The Clyde 
Lighthouses Trust, which succeeded the Cumbrae Trust 
in 1871, immediately took steps to carry out the powers 
which Parliament had ae, ae to them, and appointed 
Messrs. Stevenson, of Edinburgh, their engineers. The 
improvement of the estuary between Port Glasgow and 
the tail of the bank involved, at the same time as the 
improvement of the estuary to Glasgow, the conservation 
of the entrances to the harbours of Port Glasgow and 
Greenock. These harbours required to have the benefits 
of a navigable fairway in close proximity, and yet the 
channelway for the ps At river traffic to be sufficiently 
removed from the shore that ships passing to other ports 
might be comparatively free from interruption from the 
local traffic to Port Glasgow and Greenock. The incon- 
venient curves round Garvel Point, and the bight at 
Cartsdyke, also required to be dealt with and made easier 
for the passage of large ships. A channelway, or rather 
what is really a ship-canal, has now been formed from 
Newark Castle (Port Glasgow) to Prince’s Pier, Greenock, 
having nowhere a less depth than 23 ft. at low water of 
spring tides, with a minimum width at the bottom of 
300 ft., and slopes of 100 ft. on either side, having depths 
varying from 20 ft. to 23 ft. Before this canal was begun 
the ruling depth at that part of the estuary was 12 ft. 
The curves at Garvel and Cartsdyke have been eased by 
fully one half. These improvements, great though they 
are, cannot be taken as final, as the draught of ships is 
still on the increase, and, perhaps, at no very distant date 
further deepening and widening of this channelway may 
be called for by the shipping interest. This deep-water 
channel has been marked on its northern side by buoys 
and a lightship lighted by gas, while the southern side 
has also been similarly marked by buoys, and gas-lighted 
beacons and buoys. Pilots can therefore take vessels 
through the estuary at — almost as well as by day ; 
and when fog obscures the lights, the fog signals at 
Kempock Point, Fort Matilda, Cloch, Toward, and 
Cumbrae, give their warning notes to the sailor that he is 
near them. , 

The removal of wrecks becomes sometimes a serious 
matter in such navigations. In the case of the ‘‘ Auch- 
mountain,” lying as it did in good anchorage ground, the 
wreck had to be repeatedly tackled with explosives, and, 
finally, on the suggestion of our firm, was covered up by 
aw which has made the anchorage a perfectly 
safe one. 

The tidal flow has been greatly facilitated by the dredg- 
ing works, having caused the tidal fiow at Port ones ae 
(where the Clyde Lighthouses Trustees’ works descri 
were executed) down to Greenock, to be more distinctly 
that of the sea proper than what it was ; and especially is 
this an improvement from a sanitary point of view, as it 
renders the admission of fresh water more rapid, although 
the actual gain is not so much as might be wick ed owing to 
the counter effects of the greater amount of sewage to be 
dealt with than in former days. 








Tue Rartway Cius.—On Tuesday, the 3rd inst., the 
opening meeting of the 1901-2 session of this club was 
held at the Memorial Hall, es ay rg ae E.C., the 
chair being taken at 7.30 p.m. by Mr. Robert Bruce, M.Ins 
Mech. E., M.I.M.E. Preliminary business being dis- 
posed of, Mr. C. Rous-Marten delivered a long but ex- 
tremely interesting address on ‘‘ Railway Observations: 
Their Subjects, Objects, and Methods,” a subject on 
which probably no one is better fitted to speak. The next 
meeting will be held on Wednesday, October 2, at the 
Memorial Hall, at 7.30 p.m., when a lecture will be given 
Ld _ Hon. Secretary, Mr. Gaims, on ‘‘ Locomotive 

reaks,” 


Tue Execraic Licat at SuNDERLAND.—At the las} 
meeting of the electric lighting committee of the Sunder- 
land Town Council, it was decided to ask the council to 
instruct the finance committee to apply to the Local 
Government Board for leave to borrow 30,000/., partly for 
a new station in Hylton-road, and partly for the existing 
station in Dunning-street. The scheme includes 7675/. 
for the extension of mains, and 12,0007. for future exten- 
sions. The question of a reserve fund was Co! » aD 
it was found that there ought to be a reserve of 5000/., 
while the committee had only set aside 1257/.; which. 
with an estimated credit balance of 1034/., made a total of 
22911. In face of these facts, the committee resolved 
that it was undesirable to apply any of the profit towards 
the reduction of the ensuing rate. 
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A PREMIUM SYSTEM OF REMUNERATING 
LABOUR.* 


By Mr. James Rowan, Member, of Glasgow. 


Mr. Frep. W. Taytor’s paper on the ‘* Premium Sss- 
tem,” published in Cassier’s Magazine of October, 1897 
was probably the best of the many articles that had 
a on this subject, but the system described by 
him was nob suitable for the purposes of marine — 
manufacture. To the ordinary piecework system there 
were the objections which were so well exp by Mr. 
Slater Lewis in the Engineering Magazine,} namely : 

“Tt cannot be pretended, however, that the piecework 
system, as_usually — ed, commends itself as a satis- 
factory, still less as @ final, solution of the problem. We 
obtain, it is true, an immediate definition and limitation 
of cost, coupled with a strong and direct inducement for 
the employé to exert his best endeavours to increase and 
intensify production. At least this is the theory ; but in 
practice it is a true statement of the result only within 
very narrow limits. The defect of the method is, that 
when once the workman has begun to derive a profit from 
the transaction, the employer has no direct interest in 
his further exertions, but only the indirect advantage of 
a stationary labour-cost coupled with a greater intensit; 
of output The general result of this is, of course, well 
known and unders There inevitably comes a time 
—if the workman continues to improve in skill, or to give 
evidence of a continuous and successful application of in- 
telligence to his work—when the gains of the workmen 
appear excessive compared with his former earnings as a 
mere supplier of labour by the hour. The employer 
would be more than human who did not, at this stage, 
ask himself the question, ‘Have I not made a mistake in 
a 

‘“‘When this question is answered affirmatively, a re- 

duction of rates inevitably follows. The suzerain power 
insists on remodelling the convention, and the result is 
frequently not peace, but soreness. Of course, where 
much piecework is in vogue the trouble does not neces- 
sarily arise with as much frequency as might be expected, 
for a very g reason. As soon as the workman finds 
himself approaching the point at which his extra earnings 
tend to rise beyond the limit at which the traditions of 
the shop teach him the reduction may be expected, his 
efforts slacken. He makee no endeavour either to im- 
prove in skill, or to trouble himself about little tricks for 
the better management and handling of his job. His 
interest for the future is barred, and the net result 
amounts to this—that he has adopted a somewhat greater 
intensity of production, and receives a somewhat greater 
constant remuneration than when he was on hourly 
wages, 
“That there is a gain, both to man and employer, is 
obvious ; but that it is a slight and limited gain is also 
obvious. Abstractly considered, the method is remark- 
able no less for what it wastes than for what it effects. 

‘From an examination of its defects we are enabled 
to formulate the conditions which must be fulfilled by a 
more satisfactory method. We require: (1) a minimum 
standard of remuneration b on the average attain- 
ments of hourly labour ; (2) free and full incentive to the 
workman to improve upon this average, not merely up to 
a certain arbitrary stage of improvement, but without 
limit; (3) participation of interests between employer 
and workman in this improvement, not merely in its 
early stages, but to the ultimate extent to which the 
intensification of output and consequent reduction of costs 
per piece can be carried, either by constantly augmenting 
manipulative skill, or by a series of small improvements 
in method. A theoretically perfect system of remunera- 
tion should not involve the constant comparison between 
the piecework er of the exceptionally clever or 
skilful workman and his former earnings, when neither 
exceptional skill nor cleverness were asked for, nor sought 
to be rew > 

‘It may be objected that this theoretical perfection is 
actually realised to the full by the piecework system, if 
only we assume that rates shall never be cut. This is, of 
course, true; but it is not the whole truth. The element 
of participation by the employer in the direct reduction 
of labour cost is entirely: wanting, and that such partici- 
ss is essential and just can seen readily enough. 

f it be true that the actual reduction is wholly due to the 
efforts of skill or of intelligence exerted by the workman, 
it is equally true that the opportunity for such exertion is 
provided by the enterprise and perfection of technical 
and business organisation of the firm.” 

With a view to the adoption of a reliable and satisfac- 
tory method of piecework, a premium system was decided 
upon, of which the pore is a description : 

Work, as recorded on a Job Ticket, Appendix L., an- 
nexed, is given to a workman on a time allowance, and 
if he reduces this time allowance, his rate of wages per 
hour, while he is working at the job, is increased by the 
same percentage as that by which the time allowance 
has been reduced. It is, of course, apparent that data 
must be collected for the pur of arriving at the time 
to be allowed to do work. For this purpose a special de- 
partment (Rate-Fixing Department) is required, and when 
instituted, data accumulate very quickly. The period 
occupied in doing work under the usual time payment 
conditions may be accepted as the time allowance of the 
Premium System. 

. When a job is given to a workman, a Job Ticket is 
issued to him with a description of the work to be done 
and the time allowed to do it. On completion of the 
work the Job Ticket is initialled, and the time of day 
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recorded on it by the foreman, and this is the time of 
commencing the next job. When the work has been 
examined and passed by the works inspector, the Job 
Ticket is handed to the Rate-fixing Department, which 
passes the same for payment. In the case of a job bein 
—— ~ the inspector, any premium which woul 
otherwise have been earned by the workman, by reason 
of his having reduced the time allowance, is forfeited. No 
clerical labour devolves upon the workmen, and very little 
upon the foremen. 

The time allowance for a job given to a workman rated 
at, say, 8d. per hour is 100 hours, and the actual time 
occupied on the job amounts to 75 hours. We have 
then 100 hours at 8d. = 800 pence against 75 hours at 
8d. + 25 per cent. (2d.) = 750 pence, giving the workman 
& premium = 150 pence or 2d. per hour, and the employer 
a reduced cost = 50 pence. Provided the time allowances 
are equitable to employer and employed, and based on the 
average attainments of hourly labour, it will be evident 
from the foregoing that the higher the premium earned 
by the workman the ter will be the saving in cost. 
The output of the machines is also increased, but it is a 
hard matter to put a value to this. 

Occasionally a piece of work is begun on one machine 
and finished on another. The Job Ticket in a case of this 
kind is — by the first to the second openly, and so 
on until the work is completed, each workman engaged 
upon it receiving — premium earned, in proportion to 
the total reduction of time made in completing the whole 
job. Any number of men may be beg fe on the same 
piece of work, and it isnot necessary that they should all 
remain at the work for the same period, use &@ lump 
time allowance is made to cover the time of all the men 
on a job, and the total time spent upon the job fixes the 
premium percentage, which is used in fixing the premiums 
of the different men only to the extent of the time each 
has been employed upon the work; that is, a job for 
which the time allowance is 1000 hours may be performed 
in 800 hours: one man might work 100, one 300, and one 
400 hours. Each of these men would have his hourly 
rate increased to the extent of 20 per cent. for the time 
he had been employed upon the job. The reduction or 
increase of a workman’s hourly rate is nob affected, as 
any change in either of these directions made during the 
time he is engaged upon a job is calculated at a percent- 
age on his hourly rate or rates. Neither is any difficulty 
introduced in respect to overtime allowances, as the 
actual time worked upon a job determines the time upon 
which a premium is paid. The overtime allowance, which 
in the Glasgow district is paid at the rate of 50 per cent. 
on the overtime worked, does not appear in the Job 
Ticket as time, being only shown as such in the Work- 
men’s Time and Wages Book, as @ unit to fix the value of 
the overtime allowances. In the Job Ticket this allow 
ance appears at its value in money. Nor is there an 
difficulty presented when working a night shift, as eac 
of the two men at a machine receives a share of premium 
st in proportion to the number of hours worked on 
the job. 

It is advisable, where at all possible, that every man 
should work on his own account; bub in cases such as 
before mentioned, which refer particularly to the Erectin 
oe tenet the inclusion of several men on one Jo 
Ticket cannot a, § easily be avoided. It may be men- 
tioned that in the Erecting Department the apprentices in 
their first year are not given a Job Ticket. In their second 
and third years they are junior apprentices, and half the 
time that they work is counted ; in the fourth and fifth 
years they are senior apprentices, and three-quarters of 
the time they work is counted. They are aliowed the 
same time as a journeyman. In the Machine Department, 
—— in the fourth and fifth year do the same kind 
of work that is also done by journeymen, and they are 
allowed 25 per cent. more than journeymen. : 

The payment of premiums does not take effect until 
5 per cent. premium has been earned, and thereafter only 
in multiples of 5 percent. The original time fixed upon 
as a time allowance has never been reduced, unless there 
has been a radical change in the method of doing @ piece 
of work. Asa rule, the premiums earned by the men 
have increased since the introduction of this system, 
sometimes due to the industry, skill, or intelligence 
exerted by the workman, but oftener due to those exer- 
cising a controlling power. The value of this premium 
system is not limited to a saving in cost of labour by the 
reduction of the time taken to do work. Numerous in- 
stances might be cited where the system has been the 
means of bringing to notice, through concentration of 
attention on its development, improved methods of manu- 
facture. 

Another feature to which special attention is directed 
is the use of the Job Progress Card, Appendix II. 
(page 384). This card is prepared every morning by the 
Rate-Fixing Department, and indicates the progress 
which mn made at the various machines; and it 
may be made of great value to employers and managers. 
The first column gives the machine numbers, the second 
column the hours allowed for the jobs in hand, the third 
column the number of pieces included in each job, the 
fourth column the hours spent upon the job in hand till 
10.30 a.m. on the date the card is prepared, and the fifth 
column the previous records for similar jobs. The card is 
therefore an index of the progress of work in each and all 
moons : Mango Book, A dix III. ( 

ere is a Jo ister ppendix . (page 
384), for the Mokion. Brass-finishing, Tinsmiths’, and 
Smiths’ Deparments, soap ages J in the Works, and Fitting 
on board the machinery in the Yard and at the Quay. 
As new jobs occur they are duly registered. Every sepa- 
rate job in the manufacture of a marine engine, from the 
time the castings and forgings come into the works until 








The Job Data Book, Appendix IV., is a record* of the 
work done on each article, and this book now contains a 
most complete and miscellaneous collection of data in 
connection with the manufacture of marine engines, of 
other work. All whitewashing and painting, shifting of 
machines, laying down concrete floors, shifting of material 
from place to place, and many other operations for which, 
not so long ago, it would have been im ble to fix a 
time, are now recorded in the Job Data Book. 

The system is by no means a final solution of the piece- 
work problem, but it is submitted that this system is a 
— on a solution. The value of good and powerfu 
tools is forcibly brought forward, the use of Jigs, gauges, 
&c., is found to be necessary, and old machine =o 
at their true value. Meetings with and fore- 
men for the discussion of questions arising in the 
course of manufacture are found to be necessary, and of 
great value. Better wages are earned by workmen, and 
more work and better work is got oub of the machines. 
We do not hesitate to say that the introduction of a 
Premium System such as described would have an elevat- 
ing influence upon any workshop where the hourly rate of 
pay or the ordinary piecework is in use. 

Referring to the quotation from Mr. Slater Lewis’s 
paper (page 3), the following statements are ans : 

1. ‘*A minimum standard of remuneration, based on 
the average attainments of hourly labour.”.+. | 

This statement is answered by the fact that no matter 
how long a man takes to do the work, whether from 
novelty, misfortune, misadventure, hanging over his 
work or carelessness, he receives his hourly rate of 5 

"2. ‘‘Free and full incentive ‘to the workman to im- 
prove upon this average, not merely up to a i 
arbitrary stage of improvement, but without limit.” 

is statement is answered very fully. If a man is 
repeating the same job on the same machine and con- 
tinually reducing the time of production, by all means 
encourage this man to continue doing so. 

3. ee of interest between employer and 
employé in this improvement, not merely in its early 
stage, but to the ultimate extent to which the intensifica- 
tion of output and consequent reduction of costs per 
piece can be carried, either by constantly augmenting 
manipulative skill or by a series of small improvements.” 

Statement No. 3 is almost a repetition of statement 
No. 2, and it may be added to the reply to No. 2 that if 
the time allowance has been fairly fixed at the beginning, 
the more a man earns the cheaper is the work; in other 
words, the element of participation is introduced. 


APPENDIX I. 
Macuine DEPARTMENT. 
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MAcuHisg No. 193. 


Jos TICKET. 
Conrract No. 834. 











Time Canaibege bail | 
No. Name. Rate. l ies Rate || Premium. 
| Worked) vin 08 
eae ee CEs eee a ai 
si |J.Gillan J.* 8 | a | at oe eee 
| | ag | 
| | | 
| | 
cal | eecae 
| 7/0 
oe be a ede « bal age ae 
Time saved, 21 hours = 50 per cent. No. off 1 


Main, Engines : (389) 
Low-pressure crankshaft. Turning couplings and journals of 
crank... Complete. 





Foreman : WM. WILSON. Inspector : Jas. ADAMS. 









































Time allowed 42 hours. 
Job started, August 24, 1900, 8 45 a.m. 
Job finished, August 25, 1900, 8.0 a.m, 
Lost time Hours Overtime 12} hours, 
Allowances, 48. 2d. 
* Journeyman. 
. Fitting DgpaRTMENT. 
Jos TICKET. 4 
Contract No. 334. Macuine No. 
me Hours. 
ime Prem. 
Ne. Name. Rate.|- Rate. Premium 
work Prem. 
d. 
$92 |JamesSimpson. J.i) 8 il 11 2.8 2|7 
613 |J. Brown. JAt} 2 114 | 6h 7 8 
22 | 16) 3 | 3 
Time saved, 10} hours 35 per cent. No. off 1. 








* Appendix 1V. is a facsimile reproduction of pages of 
oe book, but the demands on our space prevent us pub- 
ishing it. 
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Main Engines : (46) 
Crankshaft : Shrink webs on to pins and coupling ends, 
Driving in and dressing shaft, locking keys. 


Foreman : J. Smrri. Inspector : Jas. ADAMS. 





Time allowed 27 hours. 
Job started, August 2, 1900, 6 a.m. 

Job finished, August 3, 1990, 7.30 a.m. 

Lost time, J.8., 4 Hours. Overtime Hours, 


Allowances 


APPENDIX II. 
Job Progress Card.* 
9/5/01. No. 805. 
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APPENDIX III. 
Jos ReaisteER—(MacHiInge DgparTMENT). 
Matn Encings: Piston anp Connectine-Rops, 
Connecting-Rods. 
316. First yeaa Mg complete. 
317. Second operation, Type ‘‘ A.”—Slotting outside 
flats of forks and sides of bottom butts. 
318. Second operation, Type ‘‘ B.”—Slotting sides of 
bottom butts. 
319. Third operation, Type ‘‘ A.”—Slotting round 
gudgeon. 
320. Third operation, Type ‘* B.”—Slobtting flats of 
forked end. 
321, Sawing-out jaw. 
322. Finishing jaw after sawing. 
323. Boring out jaw and finishing. 
_ 324. Fifth operation, Type ‘‘ A.”—Slotting inside of 


jaw. 
325. Fifth operation, Type ‘‘B.”—Slotting inside of 
jaw and sides of top butts. 
326. Boring out and finishing for gudgeon. 
327. Boring out crosshead and crankpin bolt holes. 
328. Boring oil holes in each connecting-rod. 


Main Engines—Crankshaft. 
389. Crankshaft. Turning couplings and journals of 
crank complete. 
390. Boring and rough-widening holes in two couplings 
and facing holes in one. Boring two steady pinholes. 
391. Boring holes for eccentric pulley keyseats. 
392. Crank ends, Boring holes through centre. 
393. Round key for crankshaft. Turning to fib and 
a og | point. 
. Boring holes for round keys and boring off centre. 
395. Cutting into two pieces. 
396. Boring two. couplings ; widening and facing one. 
397. Boring two steady pinholes. 
398. Boring two couplings and facing two. 
. Boring and facing one coupling. 
Frrrinc DEPARTMENT. 
Main Engines—Propeller Shaft. 
. Shrinking liners on propeller shaft. 
. Cutting keyway in propeller shaft and fitting key. 
. Tapping holes and pinning liners on propeller 
Fitting nub and stoppers to propeller shaft. 
Bolting together steel couplings with black bolts. 
. Cutting sheet-iron liners for muff couplings. 
. Wrapping propeller shaft between liners with 
oni. Te ping hk. in li d fi k. P 
‘ap’ e in liner and fitting cock. Pumpin 
in boiled oil and plugging up holes pon died 
16. Cutting o! 
keyway. 


earance for slotting out propeller shafo 


Main Engines--Crankshaft, 
46. Shrinking webs on to pin and coupling ends. 
Driving in and dressing shaft locking keys. 
47. Boring holes for crankpin locking keys. 
. Driving in and oo egumeaae keys. 

49. Dressing corners of webs. 

50. Polishing webs. 

51. Setting up cranks, and marking off holes in 
couplings. 
: 52. Setting up cranks, and widening holes in coup- 

inge. 


* In the actual paper this card is given in fac-simile, 





53. Chipping off centres of coupling bolts. 
: * Labourers widening holes im coupling of crank- 

shaft. 

55. Bedding dummy shaft to place; chipping gutters 
in main bearing es. : 

56. Bedding crankshatt to place complete, and fastening 
all main bearing top nuts and pin, and taking leads. 

57. Making and fitting Board of Trade gauge to 
crankshaft. 





ELECTRICAL POWER SUPPLY. 


Notes for Discussion on Electrical Power Supply in Ship- 
building Yards and Marine Engine Works.* 
By Mr. Rosert Ropertson, B.Sc. 

THE subject of this discussion is one which at the pre- 
sent day no shipbuilder nor constructor of marine engines 
can afford to ignore, as the application of this power for 
many purposes in connection with these industries is 
rapidly increasing year by year. ast ; 

Upon an occasion like the present, it is only possible to 
look at the subject broadly, and to discuss the general 
principles involved, as the time is too short to deal with it 
in cae detail as would be required if the application to 
all the different cases met with in practice were to 
gone into. eae a RI 

Works of this kind, like all others, differ in size, in 
arrangement, and in many other respects, so much that 
each case must be taken up and considered in detail 
by itself, before any reliable conclusion can be arrived at 
as to the advantages in that particular instance. _ 

The conditions ruling in a shipyard are so different 
from those in an engine works, that it will be convenient to 
—— the two separately, and also to take the latter 

rb first. 
 ieoine Works.—The egg a claimed for electrical 
driving in marine engine works may be conveniently 
classified under three heads, viz.: I. Saving in cost of 
power. II. Flexibility of the system. III. Increased 
output, Fees 

I. In considering this subject the saving in cost of 

wer is too often looked upon as the only advantage to 

e gained, and the advantage treated lightly, because the 
whole cost of power in a work of this class only bears a 
very small proportion to the other costs of production. 
It must, however, be evident that if the advantages 
gained under the other heads are such as to result in 
substantial increase of output and diminished cost of pro- 
duction, they are of much greater importance than the 
saving in cost of power. = ; 

Owing to the great diversity of the arrangement in 
different shops, it is impossible to lay down any fixed 
proportion of saving which can be effected generally under 
this head. 

For example: in the case of a large, well-arranged 
engine shop with a single driving engine of economical 
design, suitably placed for driving several main lines of 
shafting, the actual saving in cost will not be so great as 
in another case where the shops have been extended from 
time to time, and consist of separate buildings, each 
having one or more small, and more or less uneconomical, 
engines, and supplied with steam either by long lines of 
piping froma central boiler plant, or from separate boiler 
plants. 

The saving to be effected in the cost of power may be 
considered under two heads: (1) the saving in power pro- 
duction, and (2) the saving in distribution. : ¢ 

By the adoption of a central power plant, with boilers 
and engines grouped together upon a suitable site, it is 
possible to use with advantage all appliances for 
getting cheap power, and thereby effect considerable 
reduction in the amount of steam used per horse-power 
generated. 

This saving is placed by several authorities who have 
investigated the subject at from 30 to 50 per cent. E 

In order toappreciate the saving under the head of dis- 
tribution, it is necessary to consider the circumstances in 
each case. Under the older system of driving, this loss 
consists of evaporation from steam pipes, losses in main 
shafts, belting, bevel gearing, &c.; and it is evident that 
these losses are practically constant at all loads, and bear 
a very much les proportion to the total power when 
only partial load is on the plant. ee Gm 

In the case of the electrical system, the distribution by 
means of wires or cables takes the place of the steam 
pipes, main shafts, main belts, and bevel gearing, leaving 
in most cases only short lengths of straight shafts. The 
losses in the wires are such that they may fall off in 
amped proportion than the load falls off, and therefore 

ra more or less constant proportion to the power 
being used. 

The saving to be effected by this means at full load 
will probably not exceed 5 or 10 per cent.; but at all other 
times when the load is other than the maximum the 
saving will be much greater. ‘ 

Taken together, the saving which can be effected in the 
generation and distribution of power is considerable ; and 
while it is impossible to put an exact figure upon it, the 
saving in coal consumption effected in some works which 
have adopted the system is very substantial. 

II. Under the second head of the advantages of this 
system of power—i.e., flexibility — little need be said 
further than indicating the possibilities. 

The use of separate motors for large tools or for small 
groups of tools, enables these to be placed in the most 
suitable positions for convenient handling of the mate- 
rials, irrespective of the position or direction of line shafts, 
&c. The advantages to be gob by the extended use of 





* Paper read before the International Engineering 
Congress, Glasgow, 1901. Section TY.: Naval Architec- 
ture and Marine Engineering, : 





portable tools, more specially in heavy work, is very 
great; the time and labour of shifting and setting the 
tools in many instances being very much less than if the 
heavy castings have themselves to be shifted frequently. 
_ The flexibility of the system is also of great advantage 
in the extension of works. 

The advan of flexibility are greatly enhanced if 
the power be obtained from an independent supply com- 
pany, as in that event no consideration need be given to 
the increase of generating plant, either for a permanent or 
er ET increase of demand. 

III. It is more difficult to appreciate the advantage 
of increased output, and it is by no means easy to demon- 
strate it; but there has been on various occasions, when the 
subjectb has been discussed, considerable testimony by 
those who have adopted the system, that not only a very 
substantial increase of output is obtained, but at a 
very considerable reduction of cost for labour. 

Among other causes for this improvement we have 
already seen’the advantage of being able to place tools in 
the most convenient situations, and the possible large use 
of portable and semi-portable tools, several of which may 
be at work on the same piece of machinery simultaneously. 
The absence of a considerable amount of belting and 
shafting also admits of more extended and free use of 


be | overhead cranes, and such cranes are more speedily 


operated themselves by electric power. A further advan- 
tage is obtained from the fact that individual machines 
can more easily be driven at their most economical speed 
by electric driving. 

_ Shipyards.—It is evident that all the advantages claimed 
in the case of engine works are greatly enhanced when the 
working of shipyards is considered. The same principles 
may be applied as in the other case, and it is unnecessary 
to consider them more in detail ; but the advantages to 
be obtained by the flexibility of the system reach their 
maximum in a shipyard as compared with any other 
industry. The tools themselves are, as a rule, of a heavy 
class, which can most conveniently and economically be 
driven by independent motors, and may thus be disposed 
in such positions as to reduce to a minimum the handling 
of the raw material. With the increasing size of ships 
and corresponding increase of weights of the component 
parts, this is of the greatest importance. 

Further advantages may be obtained in a shipyard by 
the facility with which electricity may be applied to all 
forms of gantries, cranes, or other lifting appliances used 
in the erection of —_ 

Portable tools may be applied on board the ships during 
construction, and temporary workshops with semi-portable 
tools fitted up on board. 

Equipment.—Here also it is only possible to deal with 
general principles. Broadly speaking, there are two 
systems which may be adopted, viz., the continuous- 
current system and the multiphase alternating-current 
system. As regards the actual driving, either system is 
suitable for the shipbuilding industry, and each system 
has advantages peculiarly its own ; the outstanding advan- 
tage in favour of the continuous current is the fact that 
motors of this class can more easily be adapted to run at 
—— 8 Ss. ; 

On the other hand, there are several advan with 
multiphase current for work of this class. The start- 
ing arrangements are very simple, especially with 
small motors; the pags ts are of strong mechanical 
construction, and less liable to damage by over-loading, - 
and there are no brushes and commutators requiring 
attention. 

There is very little between the systems as regards cost 
and efficiency. 

The question as to whether single motors on each 

machine tool, or up driving by means of short shafts, 
should be adopted is of the greatest importance as regards 
economy in working. In the class of works under con- 
sideration there is, as a rule, not much difficulty in 
arriving at a decision. Unless in the case of special 
= tools, it is not economical to employ motors of 
ess than five horse-power. Below this size the cost of 
motors per horse-power increases very rapidly, and their 
efficiency decreases very rapidly ; and, in addition, where 
machines are worked intermittently and at varying 
powers, itis possible by suitable grouping to arrange 
motor of, say, 10 or 20 horse-power upon a shaft to drive 
machines which, if supplied by separate motors, would re- 
quire an aggregate of more than double that power. Single 
motors may be employed in the shipyard to greater ad- 
vantage, but the tools in case are of such a class that 
in very few cases will smaller motors than 5 horse-power 
be required. % : 

It is impossible to consider the question of cost of in- 
stallation in a general way, as it will vary in every case 
according to circumstances. : 

In conclusion, it may be confidently asserted that in the 
case of starting new engine shops and shipyards, it is un- 
doubtedly the best policy to adopt electrical power, and 
that in most cases it will pay to make the change in 
existing works. 





AMERICAN LOCOMOTIVES IN FraNcE.—The Paris, Lyons, 
and Mediterranean Railway Company has purchased ten 
American locomotives. e engines have been put 
together at Arles. The purchase is, to some extent, 
an experimental one. 

Swepisn Iron Orr.—The exports of iron ore from 
Sweden reached 1,619,910 tons in 1900, as compared with 
1,688,000 tons in 1899, 1,439,860 tons in 1898, and 1,400,801 
tons in 1897, The port of Lulea shipped 1,054,675 tons, 
and Nikoping 531,908 tons last year. The destination 1s 
shown by the following 72 :—Finland, 18,731 tons; 
Germany, 422,625 tons; Holland (also for Germany), 
967,249 tons; England, 102,771 tons; Belgium, 99,125 
tons ; and France, 9100 tons. ; 
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SUDAN GOVERNMENT MILITARY 
RAILWAYS.* 
By Masor C. B. Macautey, R.E. 


IN ———. this paper the following points should 
bo borne in mind :— — 

(1) The line was laid primarily to supply an army in 
the field ; the route, method of laying, and material being 
all chosen with this object in view. 

(2) Partly as a consequence of (1), nearly 50 per cent. of 
the line is laid in desert. 

(3) Every train leaving one terminus for the other has 
to take 9500 gallons of water with it to enable it to cross 
the waterless desert sections. This water is carried in 
special tank trucks, five of which are required, in addition 
to the tender ; it will be readily seen that this consider- 
ably diminishes the useful carrying power of the line. 

The Sudan Railways consist of two branches; both 
start from Wadi Halfa. 

Qae goes to Khartoum, a distance of 576 miles by rail, 
ani the other to Kerma (in the Dongola Provinca), 
a distance of 203 miles by rail (see sketch map). 

It will be most convenient to consider each branch 
separately, as they rua through different kinds of country. 


GENERAL DeEsorRIPTION OF THE KHARTOUM LINE. 


The Khartoum line leaves Wadi Halfa and goes in a 
south-easterly direction through the Nubian Desert to 
Abu Hamed, which is 230 miles from Wadi Halfa. The 
whole of this part of the country is a flat sandy desert ; 
occasionally a few hills are seen, but they seldom exceed 
300 ft. in height, and most of them are only from 80 ft. to 
100 fb. above the surrounding country. Some idea of the 
extraordinary flatness of the country may be gathered 
from the fact that it was possible to lay a piece of line 
45 miles long without a single curve in it, and without any 
cuttings or embankments worthy of the name. 

It very rarely rains at all in this part of the desert, and 
when it does, very little seems to fall ata time. There 
are no streams or surface water of any sort. Water was 
found in two places between Wadi Halfa and Abu Hamed 
by sinking wells; one place was 77 miles from Wadi 
Halfa and the other was 126 miles from Halfa. Water 
was found at the former place at a depth of 72 ft, 
and at the latter place at a depth of 96 ft. Several other 
places have been tried, but so far no water has been 
found. 

The only vegetation in this parb of the country consists 
of a few Sunt trees, a kind of acacia ; there are extremely 
few of them. Their presence does not seem to indicate 
the presence of water at any reasonable depth, as, although 
they exist at both the places where water was found, they 
also exisb at places where water could not be found at a 
depth of 200 ft. Occasionally, just after rain, a coarse 
grass springs up, bub it soon dries up again and dis- 
appears. There are nine stations, for crossing trains, in 
this section of the line. At No. 6 station (126 miles from 
Halfa) there are small sy an engine pit. At Abu 
Hamed (230 miles from Halfa), where the line comes 
down to the river again, there is a small running-shed for 
eight engines, with a small workshop, containing a few 
lathes and drilling machines, etc. From Abu Hamed to 
Shereikh (292 miles from Halfa) the line runs close to the 
river ; the country here consists of small sandy hills with 
rock cropping up occasionally; limestone and mica are 
found here, but the latter is in too small pieces to be of 
much use. Date palms and dém palms are plentiful, and 
there is a certain amount of cultivation, which is increas- 
ing as the people come back to their a from which 
they had been driven by the Dervishes. At Shereikh the 
line leaves the river again and makes a detour into the 
desert in order to avoid a very rough rocky bit of country ; 
in this part, as in most parts of this country, it appears to 
be a maxim that flat ground can always be found by going 
far enough from the river. The line comes down to the 
river again at Abadia (340 miles from Halfa). 

At Abadia there are small workshops and a couple of 
engine-pits. From Abadia the line runs along near the 
river over a flat plain covered with scrab, the soil being 
something like cotton soil. There are old native salt 
workings here. The next place of any importance is Berber 
(362 miles from Halfa). This is by far the largest place 
on the railway between Halfa and Khartoum. From 
Berber the line runs over the same sort of plain to the 
Atbara River (385 miles from Halfa). The line crosses 
the Atbara at a point about half a mile from its mouth. 
The bridge is 1050 ft. long, consisting of seven spans of 
150 ft. each. The girders are supported on pairs of cylin- 
ders sunk into the bed of the river and resting on rock. 
During the construction of the line, before the permanent 
bridge was completed, a wooden pile bridge was used. 
From the Atbara the line runs more or less parallel with 
the River Nile, and at a distance varying from a few 
yards to four miles from it, through a country which con- 
sists chiefly of a flat plain covered with scrub and small 
trees. The scrub is very thick, in somo places too thick 
for @ man to force his way through, but this is only in 
some of the watercourses. The plain extends; as a rule, 
for a distance of two to three miles from the river ; after 
that, rocky hills begin. In some places the hills come 
down almost to the river, whilst in others the plain 
stretches as far back as can be seen, rising gently as ib 
gets further from the river. The plain is intersected by 
watercourses, dry for the Be agrd part of the year, but 
which are liable to be flooded in the rainy season. South 
of the Atbara River rain falls every year. The line has 
very few bridges or culverts at present, and, as a conse- 
quence, is often washed away in p 6 

At the speed at which the line was laid—about 2000 to 
2800 yards a day, with a maximum of 5100 yards in one 


* Paper read before the International Engineering 
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day—it was impossible to build bri or culverts ; this 
— = uu dges or culverts ; 


cb is now being remedied as quickly as possible. 
dag = — hea a numbers on this 
part of the line, and s sleepers are necessary. C) 
whole country from the Atbara to Wad Ben Naga 
(496 miles from Halfa) practically answers to the above 
description. There are many villages along the river 
banks, and a considerable amount of cultivation. The 
inhabitants own | numbers of cattle, sheep, and goats. 
The = date palms and dém palms are found on the 
river y 
The stations are:—Ed Damer (392 miles from Halfa), 
Zaidab (399 miles from Halfa), Mukhmir (430 miles 
feom Halfa), Kobashich (451 miles from Halfa), 
Shendi (471 miles from Halfa). At Shendi ara work- 
shops, engine-pit, reserves of coal, and stores gene- 
rally. It is, from the railway point of view, the most 
important place on the line next to Wadi Halfa. Ib is 
situated almost in the centre of the Atbara-Khartoum 
section, and, being liable to be cut off from Halfa for 
periods of several days during the rainy season, has to be 
self-contained. At Wad Ben Naga (496 miles from 
Halfa) the line leaves the river again and goes through 
the desert to Wad Ramleh station, near the large village 
of Gehli, Zobeir Pasha’s village (545 miles from Halfa). 
By taking this route the line cuts off a corner, and avoids 
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the rocky bit of country which exists on each side of the 
Shahbluka cataract. From Wad Ramleh station the line 
runs parallel to the Nile, and about two miles from it, to 
Halfaya station, the terminus, a point on the Blue Nile 
about a mile from its mouth, and exactly opposite Khar- 
toum. The country between Wad Ramleh and Khartoum 
is a flat plain, with soil like cotton soil, on which the natives 
grow large quantities of dhurra after the rains. There is 
a certain amount of scrub near the river, and there are 
several large villages on the river banks. 


GENERAL DESCRIPTION OF THE KERMA LINE. 


The line to Kerma runs south from Halfa, following the 
course of the river as far as Sarras (33 miles from Halfa). 


The country for the firat five miles is a flat sandy plain, 
but after that, where the second cataract begins, the 
hills with very little soil of 


country — to low ape | 
any sort. e apy. 4 and embankments in this sec- 
tion are the largest on the line, some of the cuttings being 
40 ft. deep through rock. This part of the railway was 
made years ago, and the work on it generally is far 
heavier than on any other part of the line, It could not 
have been done during the hurry of an expedition. The 
geadients are frequent, and as steep as 1 in 60. The 
curves also are numerous and sharp, 500 ft. radius being 
the sharpest. There are 24 bridges on this section, most 
of them being iron-plate girders with stone abutments ; 
the largest is 100 ft. long, inthreespans. = 

At Sarras the line leaves the river and winds in and out 
among ag: hills, chiefly oe etedgg dry watercourses, to 
Akasheh (86 miles from Halfa). There are two stations 
for crossing trains between Sarras and Akasheh, one at 
Moghrat (47 miles from Halfa), and one at Ambigole 
Ww 64 miles from Halfa). At this latter place there 
is a good and constant suppl of water from three wells, 
25 ft. deep. At Akasheh the line comes down to the 
river, but leaves it again at once and goes through rocky 
country to Ferket (99 miles from Halfa), where it again 
comes down to the river. The whole of the country from 
Sarrasto Ferket is one mass of black rock;therail way winds 
through it in an extraordinary way to avoid cuttings and 
embankments as far as possible; the result is that there 
is hardly a straight or level bit of line in this section, 
which is more an example of what.can be done by a good 
survey than of what a railway ought tobe. j 

Owing to most of this part of the line being laid in 





watercourses, it is liable to be washed away for consider- 





able distances at times; 14 miles were washed away 
during the 1896 Expedition, and smaller]portions have 
occasionally been dam: since. The cost of laying a 
safer line would, however, be so great that it has been 
considered better to take the risk at present than to 
attempt it, especially as it rains very rarely in this part 
of the country. Some more bridges and culverts are, how- 
ever, to be built. 

From Ferket the line runs along the river bank to 
Kosheh (105 miles sey _— . The nature of ve 
country changes again here, and it 1s once more a wide 
sandy plain, with a considerable amount of cultivation 
and date palms along the river banks. At Kosheh there 
is a small ruaning shed and workshop. There is a con- 
siderable trade in dates from here during the season. 

From Kosheh the river makes a large bend, and the 
railway leaves it and goes across the desert to Dulgo 
(174 miles from Halfa). There is a station for crossing 
trains half-way between Kosheh and Dulgo. This bit of 
desert is fairly flat. There is one bridge in this section, 
about eight miles from Delgo. . Ibis built over a water- 
course named Abu Sunt, down which a considerable 
quantity of water comes at times. The bridge is 200 fo. 
long—seven spans—brick arches. At Dulgo the line comes 
down to the river again. There isa trade in dates 
from Dulgo. Both the Kosheh and Dulgo dates are 
considered t2 be the beat in the Sudan, and fetch good 
prices. 

From Dulgo the line goes along the river bank for about 
10 miles. At this point the river makes a considerable 
bend and the railway leaves it, and, cutting off a corner, 
runs across the deserod to Kerma (203 miles from Halfa). 
Kerma is situated in the middle of a 1 flat plain, wit 
dark soil, something like cotton soil.. It is very fertile, 
and is cultivated in places at a considerable distance from 
the river. Kerma itself is a large village, a little south of 
the railway terminus. At the terminus there is a small 
runnning: and workshop. Kerma is the starting 
place of the steamers for Dongola. Considerable quantities 
of dates and grain come down by rail from Kerma, also a 
small quantity of ostrich feathers. 


Derains OF THE KHARTOUM AND Kerma LINES. 


Permanent Way (Khartowm Line).—Single line: gauge, 
3 ft. 6 in. Rails : Vignoles section, 50 lb. per yard. 
Sleepers of three kinds: .creosoted w uncreosobed 
wood, and steel, 811b. The rails are fastened to wooden 
sleepers by spikes (no bearing plates), and to steel by keys. 
Joints: one flat and one angle fish-plate. The line is 
unballasted except in a few places; arrangements are 
being made for ballasting, 

Permanent Way (Kerma Line).—Single line: gauge, 
3 ft. 6in. Sleepers : ae Rails vary ; some 41} Ib., 
some 36 lb., some 50 lb.: the older sections have the 
lighter rails ; allare Vignoles section, and are fastened to 
sleepers by spikes without bearing plates. Joints: two 
flat fishplates on older sections ; one flat and one angle on 
newer sections. 

Bridges.—Very few in existence. All except the 
Atbara Bridge are steel-plate girders; 50 ft. and 30 fb. 
lengths are used, one or more spans being employed as 
may be necessary. More bridges are now being built. 
Rails are laid on tops of girders. : 

Culverts.—Owing to the lowness of the embankment in 
most places these are all small, the most convenient type 
being cast-iron pipes 2 ft. in diameter, several pipes being 
used if necessary. They areset in masonry, with an apron 
on the down-stream side of the embankment to prevent 
scouring away the foot of the bank. 

Gradients.—The steepest gradient on the Khartoum 
line is 1 in 120. From Wadi Halfa to No. 5 station is the 
heaviest pull on the line ; it is uphill practically the whole 
My adi Halfa is 446 ft., and No.'5 is 2010 ft. above 
M.S.L. The line falls again from No. 5 to Abu Hamed 
(1200 ft. above M.S.L.) ; after this there are no very long 
gradients. The line between Abadia and Shendi is prac- 
tically level. 

Curves.—The sharpest curve on the Khartoum line is 
95& ft. radius; there are very few as sharp as this, the 
usual being 2865 ft. radius. 

Stations.—Most of these are ab present rather primitive, 
serve their purpose. At Halfaiya, Shendi, and 
Halfa there are proper stores and ne burnt brick; 
at all other places buildings are of sun-dried brick. The 
following stations are the only where there are nae 
for crossing trains: Nos. 1, 2, 3, 5, 7, 8, 9, Dekheish, Abu 
Dis, Abu Sillem, Berber (South), Fd Damer, Zeidab, 
-Kobashieh, Wad Ben Naga, Gebel Gerri, Wad Ramleh. 
Engines can water ab H No. 4, No. 6, Abu Hamed, 
Shereikb, Abadia, Atbara, Mukhmir, Shendi, Wad Ben 
Naga, Halfaiya; engines can coal at Halfa, No. 2, No. 4, 
No. 6, No. 9, Abu Hamed, Abu Dis, Shereikh, Abadia 
Atbara, Mukhmir, Shendi, Wad ik 2 W: 4 
and Halfaiya. ‘There are no turntables on the line, 
triangles being used ; these exist at Halfa, No. 6, Abu 
Hamed, Abadia, Shendi, Halfaiya. 

Oa the Kerma line, the stations are of simple construc- 
tion, with loops and sidings according to their traffic 
requirements. Engines can water at Sarras, Ambigole, 
Akesheh, Kosheb, Dalgo, and Kerma. There is a reserve 
of coal at every station. There are triangles at Akesheb, 
Kosheh, and Kerma. - 
Workshops.—The main workshops are ab Wadi Halfa; 
these consist of— 

1. Running shed, —— engine. 

2. Erecting shop for heavy repairs, holding nine 
engines. 

. Smiths’ shop, containing twelve smiths’ hearths, 
copperamiths’ hearths, steam hammer, punching and 
shearing machine, plate-bending machine, and radial drill- 
ing machine. 


bub age 





4, Machine shop, containing wheel lathes, screw-cutting 
lathes, slotting machines, shaping machines, playing 
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machines, slot-drilling machine, drilling machices, mi'ling 
machine, emery polishing machine; a'l the above bein, 
driven by a horizontal compound engine, 45 indica‘e 
horze-power, the steam being provided by two Lancashire 
boiler-, one in use at a time. 

5. Foundry for brass and iron castings up to ? ton. 

6. Yard where boiler work is done (shop to ba built 
here), with overhead crane cn gantry, 15 tons lift; and 
tyre furnace for sbrinking on tyres, also us-d fcr cace- 
hardening. 

7. Carpenters’ shops, containiog two circular saws, one 
general joiner, two wood-drilling machines, one wocd- 
turning lathe (pattern-makers); all driven by a loco- 
mobile engine. Much of the wood-turning is done by 
local men, who use an arrangement of theirown The 
work is held between two mandrels, the chisel between 
the man’s toes, and the work is turned by an object like 
a bow, with the string twisted round the piece of wood 
in hand. There is one a shop for carpenters, besides 
the machine shop, and also a small shop for pattera- 
—, work, - : . 

arriage-repairing shops, consisting of two shops, 100 

ards long, with two lines running down each, fitted with 

mches, &c., for fitters at the sides; two overhead 

gantries, with differential peers: for lifting trucks rapidly. 
All repairs to rolling stock are done here. 

_ There are also sheds for heavy smiths’ work in connec- 
tion with such things as truck frames, &c. There is a 
small shed for smiths and fitters at No. 6 station. 

_Abu Hamed has a running shed capable of holding 
eight engines; also some lathes and drilling machines, 
engine pits, stores, &c. Abadia has a fitters’ shop an 
smiths’ shop, also two engine pits and a emall store. 
Shendi has shops which sre next to Halfa in size; also 
a running shed capable of holding six engines, fittera’ shop, 
wheel ani ecrew-cutting lathes, drilling machines, slotting 
and shaping machines, smiths’ shop, reserve stores of 
coal, &c. Halfaiya has no shops of any importance, but 
only a few fitters, carriage examiners, &c. On the Kerma 
line there are small workshops at Koshehand Kerma. 

Locomotives,—Owing to the light rails and bridges on 
the older sections of the Kerma line, and also to the sharp 
curves, one class of engine only is —a four-wheel 
coupled side-tank engine, with leading four - wheel 


bogie. Deriving wheels, 3 ft. 9 in. in diameter ; outside | 


cylinders, 14 in. by 20 in. ; weight in working order, 30 
tons. There are six of these engines, which were made by 
the Hunslet Engine Company, 8. 

The engines on the Khartoum line are heavier. There 
are seven classes. The number of classes is due to the 
rapidity with which the line was laid ; engines had to be 
obtained somehow at once, and we sometimes had to take 
whatever we could get the soonest. 

There are eight Neilson’s engines, same pattern as 
supplied to the Bechuanaland Railways; eight-wheel 
coupled, leading four-wheel bogie; cylinders, outside, 
17 in. by 23 in, ; driving wheels, 3 ft. 6 in. in diameter ; 
weight on driving axles, 9.2 tons each. 

There are five Hunslet Company’s engines: six-wheel 
coupled ; leading and trailing pony truck ; driving wheels, 
3 ft. 6 in. in diameter ; weight in working order, 37 tons ; 
outside cylinders, 14 in. by 20 in.; Walschaert’s valve 
gear. These engines take the same train over the flat 
section, from Abadia to Shendi, as the Neilson’s take 
over the more hilly section, between Halfa and Abadia. 

There are two Dabs’ engines, same as supplied to Natal 
Railways: eight-wheel coupled ; driving eek, 3 ft. 3in. 
in diameter; leading four-wheel bogie and_ trailing 
pony truck ; tide tanks ; outside cylinders, 17 in. by 21 in. ; 
weight in working order, 50 tons. 

Three Hanslet’s similar to five mentioned above, but 
with eccentric instead of Walschaert valve gear. 

Six engines by Messrs. Manning, Wardle, and Co. ; six- 
wheel em leading and trailing pony tracks; out- 
side cylinders, 14 in. by 18 in.; Walschaert valve gear; 
weight in working order, 314 tons. 

Eleven engines of the ‘‘ Mogul” class by the Baldwin 
Locomotive Company : Six-wheel coupled driving wheels, 
4 ft. in diameter; outside cylinders, 17 in. by 24 in. 
stroke ; leading pony truck ; bar frames ; weight in work- 
ing order, 38 tons. 

Four engines by the Baldwin Locomotive Company : 
Four - wheel coupled; leading four-wheel bogie; 
driving wheels, 5 ft. in diameter; outside cylinders, 
15 in. by 24 in.; weight, 31 tons. These are used for 
the faster light trains. 

Two Beyer Peacock’s engines: Six-wheel coupled 
driving wheels, 3 ft. 6in. in diameter ; leading pony truck ; 
saddle tank ; outside cylinders, 144 in. by 22in. In addi- 
tion to the above there are two shunting engines, both 
four-wheel coupled. 

Passenger Stock.—This has hitherto consisted of six 
saloons of the Indian type. Two trains de luxe with 
sleeping and dining-cars are now being bought, and some 
spare cars as well, There are fourteen so-called passenger 
carriages now, but they are of a rough description, and 
will be done away with when the new stock arrives. 

Foods Stock.—Double bogie trucks, 32 ft. over all, by 
Messrs. Brown, Marshall, and Co.: Fifty-seven 10 ton 
trucks —some of these have been fitted as cattle trucks— 
sides 3 ft. 6 in. high; one hundred and twenty-three 
ditto, sides 1 ft. 6in. high; ten 14-ton covered trucks; 
thirty-six 12-ton covered trucks ; six brake vans 

Four-wheel trucks by Messrs. Brown, Marshall and Co.: 
One hundred and three 5.ton trucks ; eight cattle trucks ; 
eight high-sided tracks, sixteen brake vans. Twenty-two 
4-wheel store trucks by Cochrane and Co. 

System of Working.—The line is worked on the absolute 
block system—no proper block instruments have yet been 
provided. Telephones are used. here are no safety 
ap epee such as facing point bolts, or points inter- 
locked with signals and one another, &c. The quest’ on 
of providing these is now under consideration, 


d | and all engine motion also suffers considerably. 


Service of Trains.—The ordinary service of tra‘ns to 
Khartoum consists of two fast trains weekly each way 
(connecting with the two principal mails from north and 
to north) and one slow train each way daily. The latter, 
although it carr:es ——. is really a goods train, 
and carries to south all Government supplies, stores, 
building materials, &c., bringing back chiefly gum, also 
a certain amount of ivory, senna, ostrich feathers, and 
grain. The service to Kerma consists of two mail trains 
each way weekly, connecting as above with the European 
mails, and other trains as may be required, usually three 
or four a week each way, making a total of five or six 
trains each way weekly. eal of grain for the 
army at Khartoum is brought from Kerma, and in the 
date season a certain number of special trains are run to 
accommodate the date merchants. In addition to the 
above there are a considerable number of trains at work 
on the improvement of the lines yng 9 

Stores.—The bulk of the stores for the line are kept at 
Halfa. Coal is stacked in the open. 

The stores are divided into three divisions: 1. Ex- 
pendable stores, such as coal, oil, waste, and materials 
for use in shops generally. 2. Tools. 3, Spare parts of 
engines and machines, : 

There are small expense stores at No, 6 station, Abu 
Hamed, Abadia, Shendi, and Halfaiya. Owing to the 
cost of transport, all stores are very dear at Halfa, coal 
costing on the average 3/. per ton, and occasionally more. 

One of the greatest difficulties which has to con- 
tended against is the great wear and tear caused by 
sand. Engine tyres wear with extraordinary ra) td 

allast 
will, no doubt, reduce this considerably by preventing the 
sand flying as it does at present; but there will always 
be a certain amount of sand on windy days. Putting 
petroleum on the line, which has, I believe, been tried 
with success in America, would be of no use here, as after 
the first sandstorm the line would be as as ever, apart 
from the consideration of the cost of bringing the petro- 
leum to the Sudan. : 

Unskilled labour can be obtained fairly easily, but is 
not very good. Skilled labour is at present all imported, 
and is consequently dear. The natives are, however, 
coming forward fairly well and show a wish to learn 
rades; there are about fifty apprentices in the Halfa 
workshops learning various trades at the present moment. 

To sum up generally, it must be said that much re- 
mains to be done to the line before it can be considered 
as finished. ‘The work, however, is now being taken in 
hand, and in the course of a year or so should be com- 


pleted. 





AUSTRALIAN RAILWAYS.* 
By Professor W. C. Krernot, M.A., M.C.E., 


M. Inst. C.E. 


AvsTRALIA is about 2500 miles long by 2000 miles broad. 
Its climate is temperate in the south and tropical in the 
north. It produces wool, wheat, horses, cattle, sheep, dairy 
produce, sugar, coal, gold, and other metals. Population, 
3,800,000 at present, and steadily increasing. Divided 
into five states, which, with the adjoining island of Tas- 
mania, are united to form the Commonwealth of Australia. 

A coast range runs round most of its perimeter. Outside 
this is a comparatively narrow strip of usually fertile 
country, with good rainfall and short swift rivers, navig- 
able only near their mouths. Inside is a vast shallow 
basin, with small rainfall, often arid surface, and long 
tortuous rivers, precariously navigable, which in some 
cases ultimately reach the sea, but in many others lose 
themselves in swamps The inland basin is useful for 
pastoral purposes in the eastern portions, but in the 
western is a nearly valueless desert, which, however, has 
important towns in it at places where gold abounds. 

ilway making commenced at Sydney and Melbourne, 
the two largest cities (now possessing 500,000 inhabitants 
each), soon after 1850. Melbourne, together with some 
other parts, acting under advice, adopted the 5 ft. 3 in., or 
Irish, gauge. Sydney, after having agreed to 5 ft. 3 in., 
went back to 4 ft. 841m. Queensland, somewhat later, 
adopted 3 ft. 6 in.; so did Tasmania and Western 
Australia. Thus a most unfortunate confusion of gauges 
has come into existence. 

There are now 12,554 miles of State railways in Aus- 
tralia, of which 3725 are 5 ft. 3 in. ; 2811, 4 ft. 84 in. ; 
5970, 3 ft. 6 in. ; and 48 miles, 2 ft. 6 in.; as well as about 
1000 miles of private line, mostly 3 ft. 6 im. 

Grades.—In crossing the coast range and its spurs, 
severe grades and high summit levels occur. The western 
line of New South Wales rises 3300 ft. in 30 miles, re- 
quiring long continuous grades of 1 in 33, and in one case 
nearly two miles of 1 in 30. The northern line of Vic- 
toria rises 1880 ft. in 42 miles, having long grades of 1 in 
50. The line from Adelaide to Brisbane, vid Melbourne 
and Sydney, crosses the coast range six times, and reaches 
a summit level of 4473 ft. Of its total length, 1783 miles, 
134 are above 3000 ft., 409 above 2000 ft., and nearly 800 
above 1000 ft.—grades ascending and descending 1000 ft. 
in 10 to 12 miles, and having inclinations of 1 in 50, 1 in 
40, and even in one instance 1 in 30 occur. 

Grades have in some cases been recently improved, but 
this cannot be done where they are contiuous for many 
miles, as is the case at some of the most difficult parts 

Curves.—In Victoria forty chain curves are usual on 
main lines, but in New South Wales and South Aus- 
tralia curves as sharp as 12, and even 10, chains, occur at 
mountainous parts. On the 3 ft. 6 in. gauge five chain 
curves are usual. 

Permanent Way.—The double-headed rail originally 
used has for many years been given up, and a steel rail 
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of Vignoles pattern substituted ; 100 lb. per yard is stan- 
dard for busy suburban lines ; 80 lb. for main lines; and 
60 lb. for branch lines is common on the wider gauges. 

The lines are well made, with good stone ast and 
heavy eucalyptus sleepers. Accidents from derailment 
are rare. 

Structures,—In the eastern colonies large use is made 
of the local timber for bridges, culverts, and viaducts, but 
there are many fine iron and steel bridges over the larger 
rivers. The Ventenheny — in New South Wales, 
the Albert Bridge in Queensland, and the Mowabool and 
— Viaducts and Echuca Bridge in Victoria, are note 
worthy, 

Tunnels are not numerous. New South Wales pos- 
sesses the greatest number and length. Tunnels are 
always substantially lined, and give but little trouble. 

Stations usually of Le type. Permanent stations 
are not yet built in Melbourne or Sydney, but are about 
to be constructed. ' Signalling appliances of English type. 
Interlocking points and signals usual at important stations 
and junctions. ‘ 

Locomotives.—Owing to severity of grades and character 
of traffic, wer is uired rather than s ; hence 
small wheels and coupling are general. he Victoria 
standard engines are four or six-coupled, with inside 
cylinders. Those of New South Wales, four, six, or eight 
coupled with outside cylinders and leading bogie. Six- 
coupled engines of 56 tons, not including the tender, and 
indicating over 1000 horse-power, are used for express 
trains on the heavy grades. On the 3 ft. 6 in. lines out. 
side cylinder engines, with small wheels, from six to eight- 
coupled, are general. American engines are used to some 
extent, especially on sharp curves; but English, or 
locally-made engines of English type. are usually pre- 
deaved: as being more economical in point of fuel consump- 
tion and repairs. The Westinghouse brake is general. 
One private line in Tasmania uses the Abt rack on a 
1 in 16 grade, the gauge being 3 ft. 6 in. 

Passenger Carriages.—Usually of European type, with 
steel underframes and four or six-wheeled ies. The 
later ones on the broader gauges have a corridor at one 
side, lavatories and sanitary conveniences, and are lit 
with Pintsch gas. Sleeping cars of the Pullman type 
are used in New South Wales, and of the Mann type 
between Melbourne and Adelaide. 

Goods Stock,—Usually of English type on four wheels, 
but occasionally double-bogie vehicles are seen. Special 
wagons for carrying sheep, cattle, frozen meat, and dairy 

Ne are used. The Westinghouse brake is usually 

tted. 

Suburban Railways.—The largest suburban system is at 
Melbourne. The principal station has 500 trains in and 
the same number out each day. The accommodation is 
good, and the fares very low: 44d. first-class return toa 
point 3 miles from town, and 1s. first-class return to 
one 9 miles out being representative fares. In one special 
case the charges for 9 miles are only 44d. first return and 
3d. second. 

Administration.—Australian railways are usually made 
and worked by the State. The system is generally ap- 
proved, in spite of certain dangers and mistakes in the 
past. Each system has a Commissioner at its head, who 
is a permanent official of very high standing. 

The average cost per mile of Australian railways up to 
date, and percentage of net revenue to capital, is as 
follows : 

Percentage 
e Net Revenue. 


Victoria ee ss 12,300 3.07 
New South Wales ... 13 3.63 
South Australia 7. 3.90 

ueensland ... is 6, 2.67 
est Australia... 5, 5.81 
Tasmania... oy 8, gE 
In conclusion, Australian railways, despite minor 
defects, are substantial, safe, and efficient, and of immense 
value to the communities they serve. 


Cost per Mile. 





Gotp In MantscuuRIA.—There appears to be every 
prospect of the Russian Government securing compara- 
tively free hands as far as exploiting Mantschurian gold- 
fields is concerned. Unless, indeed, the Chinese autho- 
rities should make unexpected difficulties, Russia will, in 
the course of a year or two, be possessed of very exten- 
sive and, it is thought, very rich goldfields, which can be 
approached from Tsungarei, ivostock, and from the 

inese East Railway. People are very sanguine about 
the yield of gold in that locality. 


Tue Urat Iron Inpustry.—During the first half of 
ed saree year there ap to be no reduction in the 
P uction of pig iron in the Ural, in spite of the unsatis- 

actory state of this branch of the iron industry ; in fact, 
some iron works have even increased their output. 
rational development of the Ural iron industry is much 
hampered by the erratic mode in which many iron- 
masters conduct their works ; they do not, for instance 
pay sufficient attention to specialities, but all seem to 
cater for a transitory demand. If an increased demand 
for rails springs up, they all go in for rolling mills for rails, 
&c.. The works which are experiencing the greatest 
difficulties at a art are those who simply manufacture 
pig iron, partly because they do not specialise enough and 
wy because they do not sufficiently know the markets. 
Vorks that, further, handle their pig iron are more 
favourably positioned, inasmuch that manufactured iron 
and steel, on the whole, meets with a better demand than 
pig iron. A better organisation of the whole Ural iron 
industry is much cnelek, and would undoubtedly have 
the best results. 
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THE INTERNATIONAL ENGINEERING 
CONGRESS AT GLASGOW. 
(Concluded from page 364.) 

In preceding issues we have reported the dis- 
cussions which took place on the first two days 
of the Engineering Congress in Glasgow. There 
only remain the discussions on the last day, Thurs- 
day, September 5th, to complete our account of the 
most successful gathering of the kind ever held in 
this country. It reflected credit alike on those who 
conceived it, and those who managed it; and as 
regards attendance, papers, and discussions, stands 
pre-eminent among such meetings. 


SECTION I.—RAILWAYS. 
At the meeting of this Section on Thursday, 
September 5, Mr. John Strain took the chair. 





Tae Irish TUNNEL. 

A paper on ‘The Proposed Tunnel between 
Scotland and Ireland” was read by Mr. James 
Barton, M.C. Inst. C.E.. This paper was pub- 
lished in abstract on page 335 of our issue of 
September 6. 

r.. Mansergh (the President of the Congress) 
said he had recently been driving 10 or 12 miles in 
silurian rock, and a good deal of water had been 
met with. He agreed with Mr. Barton that pro- 
bably under the sea the interstices would be filled 
with matter which would prevent the water getting 
down. He thought it was most likely that less 
water would have to be dealt with in a tunnel such 
as that described by the author, than in a tunnel 
nearer the surface. He did not think that the 
drainage heading proposed need be so deep. 

Mr. F. W. McCullough (Water Works Engineer, 
Belfast) said that as early as 1890 he had brought 
before the Press in England, Ireland, and Scot- 
land a scheme for a proposed tunnel from the north 
point of the Island of Magee to Port Patrick, but, 
examining the details of the various routes, he had 
come to the conclusion that the scheme known as 
the Whitehead and Port Patrick was the best.’ 
Shortly afterwards Mr. Barton, through the papers 
in Belfast, said he was considering the question 
of an Irish Channel tunnel scheme between 
Ireland and England, and would bring the 
details before the public; but the editor of one 
of the papers stated that the word ‘‘ England ” 
was a printer's error. He thought it was 
only fair that any scheme for crossing .the Irish 
Channel should be reasonably compared with any 
other schemes previously in existence. It wasonly 
after a lapse of ten months that Mr. Barton was 
able to bring the details of his scheme before a 
meeting called under the presidency of the Lord 
Mayor of Belfast. Mr. Barton’s route was formerly 
given as 263 miles, but he (the speaker) noticed in 
the popes that it had now shrunk to 254 miles. If 
the latter scheme were adopted, it would have the 
effect of bringing thetunnel into slightly deeper water 
than was originally proposed. He held that the 
Whitehead and Port Patrick scheme had important 
advantages over any other route. The greatest 
depth of water on the Whitehead and Port Patrick 
route was 650 ft. as compared with 450 ft. on 
Mr. Barton’s route. He maintained that 1 in 58 was 
not an extreme gradient. There were several lines 
in Scotland which worked well with gradients of 1 
in 45. . He did not think that the question of 
electric traction affected the matter very much.’ 
The geological difficulties to be contended with were 
greater in Mr. Barton’s scheme than they were in 
a which he (the speaker) had formerly advo- 
cated. 

Mr. Leonard Bell (Mourne Water Works) said 
he should like to have some information as to the 
rate of progress that might be expected in the 
work. He had lately been in charge of some seven 
or eight miles of tunnels on the other side of the 
Channel, and he had very grave doubts as to 
whether the work could be proceeded with at the 
rate which the author said he hoped would be 
accomplished. 

Sir Douglas Fox asked what rate Mr. Bell had 
been able to proceed ? 

Mr. Bell replied that two yards per day was the 
average for good work. The silurian was a very 
hard indurated rock, and it was most difficult to get 
Speedy work out of it. In his opinion the shorter 
toute for the proposed tunnel wasa great advantage, 
and offered an opportunity of getting through the 
in reasonable time. He was afraid, however, 


work 


that the leakage of water would be a sourceof trouble. 
In the Severn Tunnel and in the London tunnels 
very little trouble had been met with from water 
coming through the bed, but that could be 
accounted for to a certain extent by the strata 
being more or less horizontal ; but one could not 
be certain as to the condition of things, for in one 
tunnel upon which he was engaged absolutely no 
water was met with where a great deal was 
expected, and in another instance it was exactly 
the opposite. As the traffic from Stranraer to 
Belfast would have to be dealt with by specially- 
built locomotives, or special electric engines, the 
question of heavy gradients was not of vital import- 
ance. He thought it would be advisable to go to 
the greater depth of 150 ft. below the surface. In 
two tunnels with which he had been connected 
part of the work was through Keuper marl, and a 
great deal of trouble had been experienced from 
water coming through the joints where it had been 
hardened by rock being forced up through it. He 
asked whether it would not be wiser to drive the 
proposed tunnel in the form of two tubes or cylin- 
ders, something after the fashion in which the 
electric railways were now being driven in London. 
He had not gone into the figures of the strength of 
iron and steel lining, but he thought it would be 
wise to adopt some such means to get over the 
hydrostatic pressure. 

Sir Douglas Fox pointed out that a great deal of 
the research carried out in connection with this pro- 
posal was due entirely to Mr. Barton. The finan- 
cial point was the crucial one, and that need not 
be now discussed. This was a national work, and 
he believed the influence produced by the union 
between the two countries would be very great. 
Not only were the points proposed by Mr. Barton 
the natural places to cross between the two 
countries, but from a commercial point of view the 
Belfast and Glasgow route was the most important 
that could be selected. Although at present it was 
suggested that a double tunnel should be adopted, 
he thought there was a great deal to be said, and 
worthy of consideration, as to whether it would not 
be desirable to adopt something like the system 
carried out in the Simplon Tunnel ; that was to 
say, two single tunnels with a heading be- 
tween them. . Mr. Bell’s progress of 2 yards per 
day, or 10 yards per week, was no doubt very 
good with a small plant; but the whole ques- 
tion of speed depended upon there being thoroughly 

ood arrangements made as to plant, and so on. 
‘The Simplon heading, which was being worked in 
harder material than any silurian, was steadily pro- 
gressing at the rate of 22 ft. per day ; and he had 
reason to believe .that ere long that amount per 
day’ would be increased. With. régard to the 
question of Keuper marl, he had had the pleasure 
of going down the shaft- with Mr. Barton and 
examining the strata, and he thought it presented 
great facilities for rapid speed. He would have 
preferred a little softer material to :have to work 
through, but with the usé of a shield that: diffi- 
culty had been overcome. Basing his calculations 
upon what he had seen, he estimated that the tunnel 
could be completed in about eight or nine years. 
He agreed with Mr. Bell in the great advantage 
of having two single tunnels.. A 16-ft. shield was 
much more portable and easier to deal with than 
a shield for a double tunnel of 27 ft. or 28 ft. in 
diameter. He considered the: personal reference 
by Mr. McCullough to be rather out of place. > He 
agreed it would have been much pleasanter to have 
been .able to construct the tunnel from Donaghadee 
to Port Patrick in a straight line, or even from 
Blackhead to Stranraer without a curve; but he 
was strongly of opinion from his experience of. the 
Mersey and other tunnels that it would be a very 
risky operation to attempt to cross the chasm 
which had been ploughed out in the bed of the 
Channel. It was far better to adopt the caution Mr. 
Barton had learned from long and mature experi- 
ence; and to go down the northern head of the rift. 
The suggestion of a tunnel from Ireland to England 
or Scotland might take some people’s breath away, 
but it did not frighten engineers. It was only a 
question of length. The work would be different 
from that in connection with the Mersey Tunnel, 
where some of the strata were sandstone, full of 
water. Mr. Bateman, the engineer, said it would 
be impossible to tunnel under the Mersey because 
there were very large faults in the sandstone, and 
that water would come in in such rs quantities 
that it could not be dealt with. Sir John Fowler, 
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his opinion no water would be found in those faults, 
and experience had proved his prophecy. He 
thought the difficulties were more serious to con- 
template in the case of the Mersey Tunnel than in 
the proposed scheme. Sir Douglas Fox then 
quoted a letter which had a in the Times in 
connection with the Simplon Tunnel, and basi 
his figures upon those given in that instance, sai 
that two single tunnels in such a scheme ‘as this 
would cost 1201. per yard, and he felt satisfied that 
the speed of driving the heading would be greater 
than that foreshadowed in the paper, and that from 
both an engineering and national point of view the 
work walt be one of very { importance. 

Professor Carus- Wilson did not think it would 
be wise to increase the grades of the existing 
design. A grade of 1 in 75 was a much more 
serious matter than would appear at first sight. 
High speed was no doubt a great feature, but he 
need scarcely point out that the suggested speed of 
60 miles an hour with a 100-ton train up a oer of 
1 in 75 would necessitate a locomotive of much higher 
horse-power than was anticipated, and it would not 
be economical to attempt it.» - 

Mr, Barton then. replied. He said that Mr. 
Mansergh's observation as to the alteration of the 
gradients was only a matter of detail. At the 
public meeting alluded to by Mr. McCullough, the 
matter had been placed in the hands of a committee 
consisting of a number of members of: Parliament 
and others, and they had decided to adopt.the pro- 
posed scheme. But he had no doubt that any 
suggestions made either by Mr. McCullough, or any- 
one else, would receive most careful and: patient 
consideration. As to Mr. McCullough’s suggestion 
that there was a shallow point between Whitehead 
and a point in Wigtonshire, it had been discovered 
that v8 chart was imperfect, that the full number 
of soundings had not been made, and there was no 
such point in the dyke which could be crossed «at 
650 ft., or anything like it.. The best. electrical 
drills that had hitherto been used, and those that 
had accomplished the most rapid work, were those 
in use in the Simplon Tunnel. , 

The Chairman, in moving a vote of thanks to the 
author, said that whatever views there might be of 
the project, whether pessimistic or optimistic, the 
enormous advantages of such a scheme, whether 
viewed from a social, political, or commercial 
aspect, could not be over-estimated. If the tunnel 
was constructed, Ireland would be connected with 
Scotland for all practical purposes in the same way 
as England was. It would be the readiest means 
of cementing the three countries together, and 
bring to a successful issue a matter which had 
troubled political parties for many years ; in fact, 
it would be what he might call an engineers’ solu- 
tion of the Home Rule question. 


CuHEeaPerR Rattway Fares. - 


A paper on ‘‘ Cheaper Railway Fares” was then 
read by Mr. Horace Bell, M.I.C.E. This paper is 
published in extenso on page 430. 
Sir Guilford Molesworth said he had always had 
the opinion that a railway should not be looked 
upon as a money-making machine, but as an instru- 
ment for developing the resources of the country, 
and he had always urged that policy on the Gcvern- 
ments with which he had been connected. Great 
difficulty had been experienced in persuading the rail- 
ways to adopt the policy of low rates. The fares on 
the State Railway of India had been reduced to one- 
fifth of a penny per mile with entire success, and 
other companies had adopted the same policy, and 
an enormous increase in the traffic resulted. 
The State Railway (Rajputana) was constructed for 
political and stratégical purposes, and was not ex- 
pected to pay its working expenses; but it had 
proved to be a very remunerative line, and it was due 
to the policy of low rates. . England we were 
placed in a peculiar position owing to the policy 
which was misnamed “‘ free trade,” which enabled 
the foreigner to put produce into the London 
markets at lower rates than it could be brought 


from the Midland Counties. Sir Guilford then 


uoted certain memoranda which he addréssed to 
the Government of India twenty years ago on this 


subject. 


Sir William Preece said this was a paper -on 
litics. It was all very well for’ Sir 
olesworth to a the governmental 

eir management in 
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in his evidence, made the bold statement that in 
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trolled on financial policies. The question raised 
by the paper was simply one of cheap versus the 
ig dear fares, and he rather disagreed with 

t. Horace Bell in his estimate of the character of 
railway managers over here. The Americans had 
made their railways to pay, and some of them were 
now taking up, perhaps, the very worst example 
of a line badly conducted on financial principles, 
namely, the Metropolitan District. Mr. Yerkes 
had the control of that line, and was going to show 
this country howtheline could be worked, with regard 
to fares, on American a Not only would it 
be converted into an electrically worked line, but the 
whole of the system would be worked at one 
uniform fare of 24d. Nearly every man in the 
railway world would say that it was absolute non- 
sense to think that such a railway as that could 
. ba made to pay with such a fare ; at any rate, it 
was going to be tried, and the result remained to 
be seen. There would be at least a grand object- 
lesson to railway managers throughout the country, 
and the outcome would be the decision as to what 
the proper mode should be of working railways, 
whether on high or on low fares. It was nota 
a mere question of 1s. versus 2}d. The secret of 
American railways was, whether they were worked 
by electricity or not, the carrying out of three 
principles—rapid transit, cheap fares, and fre- 
quent services, the result being that they were 
worked more like tramways. Glasgow pos- 
sessed a splendid tramway system. It had grown 
with gigantic steps, and the three principles 
to which he had referred had been the cause of 
such growth. And so it would be with all our 
large railways. If the suburban traffic which did 
not now pay was worked by electricity, a complete 
revolution would be the result. With American 
ideas and London and American management the 
— object-lesson would be given, and the very 
ow ebb in which British railway properties now 
were, would probably turn round, and shareholders 
who had not touched dividends for some time would 
be able to feel fat dividends in their pockets from 
the exercise of the principles determined in 
America. 

The Chairman said the paper was full of good 
sense, and deserving of the serious consideration of 
railway managers and shareholders. It brought u 
questions that were in every one’s mouth. A 
thought that our railways might be less conserva- 
tive in their administration, and take a lesson in 
many things from our American neighbours. He 
proposed a vote of thanks, which was carried by 
acclamation, to the author and to the Honorary 
Secretary of that Section, Mr. Henry Cooper. . 

Mr. Hogg (Glasgow) proposed a vote of thanks 
to the Chairman for presiding, and the proceedings 
of the Section terminated. 


SECTION Il.—WATERWAYS AND MARITIME WORKS. 


The third sitting of the Section was held on 
Thursday WS September 5, Sir John Wolfe 
Barry, K.C.B., LL.D., F.R.S., presiding. 


Tue Crype Estuary. 


The first paper read was the following short com- 
munication on ‘‘ Improvement Works in the Clyde 
Estuary,” by Messrs. D. and C. Stevenson. is 
paper was printed in extenso on page 382 of our 

t issue. 

Replying to the questions of the Chairman, 
Mr. D. Stevenson said the radiws of curvature 
adopted in the channel was 1200 ft., and the 
bottom width was about 400 ft. The channel was 
maintaining itself. 

BrmBao aND ZEEBRUGGE HaRpours. 

The second Ri r was one on ‘ Works for 
Improving the Bilbao River and Harbour,” by M. 
Evaristo de Churruca. 

The — of the Nervion River, which forms the 
port of Bilbao, is 83 miles ‘ong. The outer harbour 
is enclosed by two breakwaters ; the west is 4757 ft. 
long, running out from the coast at right angles to 
the north-west. The eastern breakwater runs in a 
westerly direction for 3610 ft. Between them is 
an entrance 1970 ft. wide, facing north-east. The 
first breakwater is the more important, and rests 
on mud and sand. It is built on a mound of con- 
crete blocks, of 39 to 65 cubic yards each, and these 
rest on a mound of sorted rubble. The building of 
the superstructure was commenced in 1891, and 

maged in 1893 and 1894, when it had a length of 
417 ft. The —_— was then altered. The loose 
blocks already laid were left as an outer protection, 








and the superstructure built further back under 
its shelter. Steel caissons of 833 cubic yards 
were used, 16 ft. 6 in. below low water. Upon 
this foundation the superstructure was built, 
formed of two facewalls made of concrete blocks 
of 39} cubic yards each, and a hearting of rapidly- 
setting concrete. This brings the work up to 
23 ft. above low tide, and it is protected on the 
sea side by a strong parapet. p to December 
last 150 caissons had been placed in five years. 

With this was also read a paper on ‘‘ Zeebrugge 
Harbour Works,” by J. Nyssens Hart and L. van 
Gansberghe. 

The port of Zeebrugge is formed by a curved 
breakwater, and protects the opening to the Bruges 
Ship Canal. The breakwater consists of three por- 
tions. At the beach there is a solid embankment ; 
the second portion is an openwork viaduct 1312 ft. 
long, while the third portion is a solid breakwater 
and quay 5264 ft. long. This last part is in two 
portions. The first consists of a quay with a sea- 
wall on the outside, protecting the filling between 
the seawall and the harbour wall, forming the quay. 
The second part is a straight length of solid seawall 
1115 ft. long, constituting the outer breakwater. The 
base of the seawall protecting the quay consists of 
monolithic concrete blocks, weighing 3000 tons, 
182 ft. long by 24 ft. 6 in. wide, all their tops 
being 1 metre below sea-level. In the outer 
breakwater the foundation blocks are 29.5 ft. wide. 
The main body of the wall consists of 55-ton 
blocks laid upon the foundation blocks up to 
22.9 ft. above bavaeter spring tides. The toe of 
the face of the breakwater is protected from under- 
mining by a mound of large blocks of rubble 
stones, weighing from 6 cwt. to 39 cwt. The 
foundation blocks are built of concrete in iron 
caissons, which remain part of the blocks. The 
blocks are built hollow and towed into place. They 
are then sunk and filled with concrete. The lower 

art of the caissons has a cutting edge, and the sea 
atid is levelled with concrete from hopper 
barges. Up to the present four caissons have been 
deposited. 

Mr. Fraser, Genoa, said that during his resi- 
dence in Genoa he happened to be witness of two 
storms which affected the breakwater, and he 
exhibited photographs showing the effects of the 
sea in raising blocks weighing 55 tons. The blocks 
were laid on rubble, the top of which was about 
10 metres below high-water. Evidently a number 
of the 55-ton blocks had been used as battering 
rams and completely knocked away the parapet. 
He thought it was a proof, if proof was required, 
that the use of enormous caissons was indispensable 
to overcome the force of the sea. 

Mr. J. R. Baterden thought the original depth 
of the rubble mound below water was 15 ft. at 
Bilbao, but M. de Churruca had shown that it was 
not safe to build the new breakwater at less than 
16 ft., even under the shelter of the old damaged 
pier. He thought no single superstructure built 
upon a rubble mound in recent years had escaped 
more or less damage, and he doubted very much 
whether any breakwater now being constructed 
would long escape damage. The only large sea 
pier which he knew at present being built in the 
district on a rubble mound was the one at Peter- 
head, the rubble mound being there 32 ft. below 
the water. . With a rubble mound, or blocks, if the 
down scouring of the waves scoured away the toe 
of the rubble mound at a certain depth, it would 
also scour it away with large. blocks; this he 
should imagine would be rather worse, and the 
damage more serious. He did not see the necessity, 
except in places where protection was required for 
the pier, of taking the roadway at such a great 
height above high-water. It was not only costly 
in construction, but detracted very seriously 
from the stability of the pier, seeing that the 
waves had a very much greater power against 
the higher structure than against the lower. If a 
pier was made a few feet above high water, and 
the waves were allowed to flow over it, the effect on 
the material of the harbour would be comparatively 
little a short distance in. With regard to the 
entrance to the harbour, it seemed to him a very 
awkward harbour to enter, as a vessel had to turn 
broadside on to the waves. 

M. Mendes Guerreiro, speaking in French, said 
he had to do with a harbour at Decebiy where he 
had very much the same work to carry out as at 
Zeebrugge and Bilbao. He preferred the system 
at Bilbao to the system at Zeebrugge, because in the 
first case there was the protection of the old break- 





water, which had been partially destroyed, whereas 
in the case of Zeebrugge there was no protecting 
breakwater outside. He asked the authors what 
rotection was proposed against the sea at Zee- 
rugge, especially in connection with the outer 
portion of the breakwater, which he was afraid 
might be subject to attack. 

Mr. Vernon Harcourt said he had had an oppor- 
tunity on two occasions of seeing the works at Zee- 
brugge, and it appeared to him there was a difference 
between the works at Zeebrugge and Bilbao on 
account of the different exposure of the two sites, 
which was, of course, the governing factor with 
regard to sea works. A breakwater might be made 
perfectly satisfactory on one site, which would be 
destroyed on another. The Bilbao breakwater was 
a rubble mound and superstructure, but the 
Zeebrugge breakwater was practically an upright 
wall, which was mabouiailiy the t form of 
breakwater. With regard to the erosion of the 
rubble mound, very early in his professional 
career he oceasion to notice that at the 
Alderney breakwater, which was at a depth of 
130 ft. at low water, there was a certain amount of 
scour of the rubble mound every winter. One of 
the speakers had said he believed no breakwater 
with a rubble mound was likely to stand, but it 
was to be hoped that that prediction would not be 
fulfilled, because last.year he saw at Havre a break- 
water upon a rubble mound protected with con- 
crete blocks, in which the superstructure was 
founded on low-water level. At Boulogne, he 
thought, the superstructure was rather above low- 
water level than otherwise. He should not feel 
very happy in building a superstructure at, or very 
near, low-water level if it were exposed to any 
storm. He quite agreed that it was desirable, if 
possible, to do away with the parapet, because the 
amount of water coming over a breakwater 5 ft. or 
6 ft. above high tide would not do much harm, 
though it might damage a high apet. With 
regard to the entrance to the port of Bilbao, vessels 
came in at an angle, and therefore had not the waves 
right against their beam. The Zeebrugge harbour 
would not have been a desirable form if it had not 
been to a certain extent sheltered from the east, 
but the land curved round, and the breakwater was 
fairly protected. 

Mr. W. H. Hunter had also had the advantage 
of inspecting both the works at Bilbao and Zee- 
brugge, and he pointed out that at the latter place 
the steel caissons were of the most slender con- 
struction, the very minimum of material being 
employed. The steel work was stiffened by inter- 
costal bracing, and reinforced by concrete. That 
appeared to him to be. a point of considerable 
importance in the construction of the blocks, for it 
had reduced the cost of the caissons to a minimum. 
The same thing obtained at Bilbao. He thought 
it was hardly fair in di ing questions of con- 
crete blocks and matters of that kind to forget the 
work of the late Mr. Cunningham, of Dundee, who 
designed a novel system of construction and flota- 
tion of concrete blocks without any metal-work or 
caisson. He should like to have heard from the 
authors of the papers whether they had had any 
difficulty in depositing the blocks. With regard to 
the dangers of erosion, on the external side there 
was certainly, in his judgment, a peril. He con- 
sidered there might be a difficulty in founding the 
blocks on an even bed. : 

Mr. Vernon Harcourt said that to a certain 
extent Mr. Hunter’s views were correct, because 
he saw the blocks at low water last year, and the 
top of the blocks was not an even surface. He 
rather thought the bed of: the sea was not quite so 
mobile as Mr. Hunter supposed. It was more an 
indurated silt mixed with sand, and he was 
assured that the kind of indurated clay which was 
the foundation of the caissons was perfectly hard, 
and that the protection of the large rubble on the 
outside of the breakwater would be amply sufficient 
to prevent scour on their face. 

Mr. Hunter said that his experience was that 
indurated clay was a delusion. : 

The Chairman, in closing the discussion and con- 
veying the thanks of the Congress to the authors, 
said it appeared to him that at Bilbao, if it were 
not for the protection of the outer mound resulting 
from the failure of the — work, the new work 
would run very serious risks of the rubble mound 
being eroded and the superstructure more or less 
destroyed. He thought the soundings at Bilbao 
were particularly steep, which indicated that the 
sea stroke must be exceedingly heavy upon the 
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works. He had recently had before him a ques- 
tion of the failure of a most important breakwater 
at Tynemouth, near Newcastle. The original design 
of the breakwater, which was some 50 or 60 years 
old, was based upon a canon of engineering which was 
accepted at that time—that the action of the waves 
on rubble mounds was not apparent, or of any im- 

ortance, when the depth was from 12 ft. to 15 ft. 

low low water. It was one of the canons laid down 
with very little real basis of solid fact, but it was 
accepted in those days, and the original breakwater 
at Tynemouth wasstarted at a depth below low water 
of between 12 ft. and 15 it. As time went on it 
was recognised that those depths were insufficient, 
and the rubble mound, which had been already 
made, was lowered by dredging operations, first to 
17 ft., then to 20 ft., then to 22 ft., then to 24 ft., 
25 ft., and at last to 27 ft. at the extremity of the 
breakwater. Even at the depth of 27 ft., the 
erosive action of the sea had been so serious that 
the pier head was in imminent danger of falling, 
and large portions of the breakwater were in a 
state of utter ruin. The weight resting upon the 
rubble mound was practically a monolith of enor- 
mous size. He found that a vast mass of ma- 
sonry, which was so beautifully constructed that it 
all held together in one solid block of upwards of 
6000 tons, had been moved or tumbled over by the 
sea in consequence of the erosion of the rubble 
mound, and it was possible at that time for the 
divers to walk underneath the superstructure and 
observe the damage. The question, therefore, was 
at what depth below low-water the works should 
be founded. It was necessary to rely upon the 
equation of the exposure to the prevailing wind 
and the steepness of the soundings. At Tynemouth 
the exposure was very long and the soundings par- 
ticularly steep, so that the sea came in with enor- 
mous power. To his mind, the only way to get 
a secure foundation was to put the foundations at 
such a depth as was suitable to the situation in 
which they had to be placed. It was wise to bear 
in mind that in talking of weight, what was 
meant was weight in air, and not weight in water. 
When once a concrete block was tilted or began to 
move, the whole condition of things was changed, 
and the sea acquired a power over the block which 
seemed out of all proportion. The matter of para- 
pets was very seriously considered in the re- 
construction of the Tynemouth breakwater, and he 
should like very much to have got rid of the para- 
pet altogether ; but in that case it was not a ques- 
tion merely of protecting the promenade, but of 
allowing persons to be on the pier in very exposed 
weather, and therefore it was decided to reconstruct 
the parapet, although in a very much stronger 
form, 


LicHTING AND Buoyine or Coasts. 


Four papers on ‘‘ Recent Improvements in the 
Lighting and Buoying of Coasts” were read 
together. The first was by Mr. D. Stevenson, who 
dealt with Scotland. 

Mr. David- A. Stevenson gave a history of the 
erection of lighthouses, beacons, and fog signals on 
the Scottish and Isle of Man Coasts, dealing 
specially with the improvement of the last few 
years. We hope to print this paper later. Mr. 
Alan Brebner’s paper we shall also print in full. 
It dealt with the history of the lightning-flash 
system, and suggested an improvement on it, con- 
sisting of a complete subdivided eclipser of two or 
more parts, each movable independently of the 
others, along with an optical apparatus of two or more 
sides. This system requires a screen of two parts of a 
bi-valve apparatus, one of three sides of a trilateral 
apparatus, and so on; each lens having a screen 
specially attached to and revolving with it. Each 
partial screen is made to totally eclipse, when shut, 
the beam of the corresponding lens. All the 
group-flash characteristics can thus be obtained 
with any of the arrangements, and the flashes 
can be given more compactly than one per five 
seconds of total period required by the lightning- 
light system. 

The third paper, by Baron de Rochemont, dealt 
with the French coasts. This we print on page 419. 

‘*The Present Condition of Lighting on the 
Chinese Coast ” was the subject of a paper by Mr. 
J.R. Harding, which we print in abstract on page 
424 of the present issue. 

M. Ribiére, speaking in French, considered that 
the flashes of quick-flashing lights were equally as 
good as the lights of long duration, which were 


between the flashes was reduced to five seconds or 
less, the sailor saw the light sufficiently well and 
continuously to take his bearings. When it was 
necessary to wait half a minute or a minute, it was 
not so convenient for taking bearings as with 
shorter flashes. With regard to Mr Brebner’s 
arrangement, the difficulty seemed to be that there 
was too great an angle between the flashes. He 
(M. Ribiére) found it necessary to have something 
like four panels for the electric light, and four for 
the incandescent and oil lights. Mr. Brebner 
appeared to have a more rapid rate of rotation, and 
if it was only applicable to the smaller lights, 
the economy of his system was considerably re- 
duced. 

Mr. Brebner’s reply to the criticisms of M. 
Ribiére on his subdivided eclipser system was as 
follows : Firstly, the speed of rotation required is 
well within the limits of what has been accom- 
plished with ease in apparatus now in use, and 
Messrs. Chance Brothers and Co. can show to any 
one a third-order subdivided eclipser apparatus 
working with perfect smoothness and regularity. 
Secondly, it was only by introducing the idea of 
small and inextensible luminaries that exception 
could be taken to his system. Neither incandescent 
mantles, however, nor oil and gas flames are inex- 
tensible, hence this criticism is without force. As 
compared with the twin-light system in favour in 
France, which is a more convenient, but also a 
more costly substitute for the old British ‘‘ biform,” 
the subdivided eclipser system will be found to be 
a conspicuously economical one. 

Mr. J. R. Harding was very much interested in 
the possible use of acetylene. He had tried, at 
Shanghai, some experiments on a small scale with a 
fourth-order light, and as far as they went they 
were successful. He obtained from a dealer in 
Shanghai a small plant, with a burner thought to be 
80 candle-power. He tried that burner on several 
nights, and on alternate nights tried a mineral oil 
burner which he knew to be 72 candle-power, and 
he found that the 80 candle-power acetylene burner 
gave at least a 100 per cent. better flash than the 
72 candle-power mineral oil burner. 

M. Ribiére said that experiments had been 
made with acetylene gas, but the difficulty was 
that the flame went down the tube and caused 
explosions. That was obviated by having a 
burner with several little tubes, and in that way 
the propagation of the flame was stopped by the 
smallness of the tubes. The gas was used by an 
incandescent mantle, and produced a power which 
might be stated as 4to 24 compared with mineral oil. 
He thought there was a great future in store for 
acetylene gas-burners in lighthouses. 

Mr. D. Stevenson said there was one acetylene 
installation in this country, namely, at Grange- 
mouth, and the light had been perfectly successful. 

Mr. Harding, replying to some remarks by Mr. 
Geddes, agreed that group flashing got over to a 
certain extent the objection to the very rapid 
flashes. Personally he was rather in favour of 
rapid flashes, and he was only quoting the opinion 
of mariners. 

The Chairman said that one could not help recog- 
nising the enormous strides made of late years in 
lighting the coasts, especially since 1874. Both 
the submerged cable and wireless telegraphy were 
systems which needed investigation, because foggy 
weather and snowstorms were what mariners 
dreaded more than anything else. With regard 
to the periods of waves and the designing of 
lightships to be suitable to the waves at particular 
places, it was of great interest to know that 
observation showed the period of the greatest 
wave at a particular place was more or less a 
standing quantity, thus enabling the naval architect 
to so design his vessel as to produce the minimum 
of rolling and agitation. 

Votes of thanks were passed to the Chairman, 
and to Mr. Vernon Harcourt ; and the work of the 
Section then finished. 


SECTION If.—MECHANICAL ENGINEERING. 


Tue Merric System. 
This Section was again well attended on Thurs- 
day, the 5th inst., the concluding day of the Con- 
ress, and the proceedings were again characterised 
+ well-sustained and suggestive discussions. Mr. 
William H. Maw, as Chairman of the Section, again 
presided, and in opening the discussion on Mr. 





said to be preferred by sailors. When the interval 





marked that it dealt* with what he might call an 
unpopular necessity, namely, the necessity of our 
manufacturers realising that if they are to maintain 
certain foreign markets, they must adopt the metric 
system. Mr. Greenwood had dealt with the matter 
in a very practical way, and had shown that, if 
sufficient time is taken for the change, it can be 
made without undue loss to the firms adopting it. 

Mr. W. H. Allen, of Bedford, opened the dis- 
cussion. He said that although they had not at 
his works adopted the metric system outright, 
they had made a change from the ordinary English 
system, and had adopted the decimal division 
of the inch. It seemed to him that nothing short 
of legislation would force: the necessary change 
upon the country ; and the sluggish way in which 
the legislative machinery had recently been moving 
did not give much hope for parliamentary enact- 
ment. He referred to the prejudice against such 
radical changes, and, in seesliag of the difficulties 
to be met with, recalled the fact that in 1897 
The Engineer had published a series of replies ob- 
tained at almost every county in England, to 
show the enormous variety in the system of 
measures and names adopted in them, all of which 
would make it very difficult to effect any uniform 
standard. In their own case they had divided the 
inch into thousandth parts, and, as an indication of 
how readily the workers became acquainted with 
the system, he pointed to the fact that after three 
months’ use, a labourer earning 18s. a week, when 
asked by him if the size of the wire he was working 
with was .364, gave the reply: ‘‘ No, it is decimal 
365.” He had no sympathy with the stock argu- 
ment that 10 could only be divided by 2 and 5, 
whereas 12 was divisible by 2, 3, 4, and 6. What 
was wanted was something which would be inter- 
national in its uniformity. 

Mr. Hans Renold said it was too late in the day 
to speak on behalf of the metric system. Noone 
who had given the slightest attention to the sub- 
ject failed to recognise that the change must 
eventually be made to the metric system. He had 
been educated in Switzerland, and was trained in 
the metric system, and when he came to England 
he had great trouble with the wretched arrangement 
of sixteenths and the like. In 1882 he had adopted 
the metric system in his chain manufactory, but as 
his works were small he had to yield to the pre- 
judice in favour of the English method. But lately 
they had been working to the thousandth of an 
inch, dimensions being ee in decimal figures, 
and no difficulty had resulted. He pleaded for a 
greater attention in the Board Schools to this 
decimal fraction rather than to vulgar fractions. 
He was doing a large export trade with Germany 
and France, and he found a great economical ad- 
vantage in adopting the metric system. He did 
not think that they could expect much help from 
Government, and would ‘be glad if 50 or 100 of 
those present would make a resolve to apply the 
system and carry out that resolve. 

Colonel Huber referred to the work done on the 
Continent in connection with the standardisation 
of the screw thread, and the evolving of the I. 8S. 
system which was in use in France, Germany, and 
Switzerland, and was now being adopted by Austria 
and Russia ; at the same time he pleaded for some 
measure of universal application. He thought the 
time had passed when any country could stand 
alone and claim the right to govern every other 
country. The metric system and the metric screw 
as adopted on the Continent might not be the best, 
but it had the advantage of simplicity, and he hoped 
it would yet be adopted also in this country. He 
quoted the views of several manufacturers on the 
Continent in favour of the metric screw. 

Professor Barr expressed his pleasure at the 
thorough treatment of the subject by Mr. Green- 
wood, and stated that it was his belief that there 
was no compromise between the present system in 
this country and the adoption of the almost uni- 
versal metric system. He mentioned incidentally 
that it was largely to the instrumentality of Watt 
that the metric system had been adopted on the 
Continent, and it was the more surprising that in 
this country we had continued in the old way. 
The absence of its adoption was a hindrance to 
that standardisation which would enable the parts 
of machines to be got in the country where they 
were worked. He hoped the Institution of 
Mechanical Engineers would take a strong posi- 





* Mr. Greenwood’s paper will be found on page 430 of 
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tion in the matter; but was inclined to disagree 
with Mr. Greenwood as to the period of time 
which should ela before the metric system 
was made compulsory: twenty years was far 
too long. The division of the inch was a most 
commendable preliminary stage towards the com- 
lete transition. The Chairman here asked Pro- 
essor Barr whether the metric system was adopted 
in the new laboratory work ; to which Professor 
Barr replied that it was not in use: but the 
students were made thoroughly familiar with it. 
The Chairman expressed the view that it would be 
a great advantage, especially in the realisation of 
their aim, if our future engineers were trained in 
the actual working of the metric system in all 
laboratories ; and to this Professor Barr replied that 
the difficulty was really in getting the appliances 
constructed according to the metric system. 

Professor Schroeter strongly commended the use 
of the metric system, and expressed his commisera- 
tion with Professor Barr and the students who, 
while they had learned the metric system, were still 
condemned to work with the complicated British 
scale in the laboratory. Before resuming his seat 
he asked leave to express his own gratitude and the 
thanks of his colleagues, the other foreign delegates, 
for the splendid reception they had been accorded, 
and for the hospitality extended to them. He 
stated they would carry away with them the best 
remembrances of the Congress in the many sug- 
gestions which had been made during the discussions 
they had heard. 

Mr. F. H. Livens said that they had had the 
views of manufacturers engaged in the production 
of new specialities and new designs where the appli- 
cation of the metric system was a comparatively 
simple matter, but he would like to point out that 
it was very difficult to apply the new system 
where general work of long standing was carried 
out, because of the large number of patterns, tem- 
plates, and jigs in use, and where, for machines 
made years ago, duplicate parts were still required. 
It was a serious matter to contemplate the replacing 
of theseforold machines upon the metricsystem, and 
for this reason a considerable time must be allowed 
before the metric system was completely adopted, 

_ because only in new productions and new designs 
could it be applied. The old patterns, etc., how- 
ever, lapsed with time. Most of the firms who 
had adopted the metric system had started with 
new designs, and the case of Messrs. Willans ana 
Robinson was one in point, while Mr. Greenwood’s 
own firm was adopting it with a specialty. He, 
ongeqend was much in favour of the change, 

ut he recognised the difficulties, and thought that 
time must be given to effect the alteration. 

Mr. Bryan Donkin suggested that those British 
firms which had introduced the metric system might 
send their names to the Secretary, so that some 
idea might be formed as to the present extent of 
its application in this country. 

The Chairman, in closing the discussion, said that 
the time did not permit of the points raised by Mr. 
Greenwood’s paper being dealt with so fully as they 
deserved, but he hoped that further written con- 
tributions to the discussion would be sent to Mr. 
Worthington. As regarded Professor Schroeter’s 
kind expression of the appreciation of their recep- 
tion by the foreign delegates, he could only say 
that any pleasure which they had derived from 
attending the Congress was certainly more than 
equalled by the pleasure of the other members at 
reeing them there. He hoped that they would 
be able to attend similar meetings on many future 
occasions. 

Mr. Greenwood, in replying to the discussion, 
pointed to the international importance of the sub- 
ject, and to the necessity of the change being 
made if we are not to be cut out from the trade of 
the world. The Government did nothing—never 
did anything—until forced todo it, and thus manu- 
facturers must recognise the commercial and econo- 
mical value of the metric system and make the 
change for themselves. The term of twenty years 
for compulsory adoption suggested in the paper 
had been taken exception to, but it was only a 
suggestion and an indication that the proposal of 
the Chambers of Commerce in favour of two years 
was altogether inadequate. With reference to the 
question of a metric screw thread, he was in favour 
of adopting metric measures first, and after that the 

uestion of the standard screw could be tackled. 

ey would probably have to follow their Con- 
tinental friends, as he believed that the metric 
screw adopted was a good compromise between the 





Whitworth and Sellers standards. He approved 
of the division of the inch into thousandths as a pre- 
liminary measure of educational value, and con- 
tended in favour of a free expression of opinion at 
such Congresses, and their utilisation for enforcing 
the advantages of the system. 


Testinc MAcHINE aT THE JAMES WATT 
ENGINEERING LABORATORY. 

Mr. J. Hartley Wicksteed read the next paper 
on ‘* The 100-Ton Universal Testing Machine, with 
Variable Accumulator, at the James Watt Labora- 
tories, Glasgow University.” This paper we pub- 
lish in full on page 407 of this issue. 

Dr. Barr, who was asked by the Chairman to open 
the discussion, said that a good many years ago he 
committed himself to the opinion that the vertical 
machine was better than the horizontal machine, 
and he still held that view, but the introduction of 
this new type of horizontal machine by Mr. Wick- 
steed afforded so many conveniences, especially in 
rapidity of adjustment for different kinds of speci- 
mens, that he had come to the conclusion that its 
handiness was even more important than the slight 
advantage that the vertical arrangement gave as 
regards convenience for accurate testing. More- 
over, they had in the laboratory a 10-ton vertical 
machine, thus affording a combination which con- 
ferred all advantages that a 100-ton vertical machine 
could give. The author of the paper had given him 
too much credit for the slight suggestions he had 
made, and while regarding the machine as the most 
perfect yet built, he felt that it was really the embodi- 
ment of the labour of many distinguished engineers 
who had made a succession of improvements from 
time to time, and he was proud to have in this 
machine the outcome of the cumulative experience 
of not only Mr. Wicksteed, but of Mr. Arthur 
Greenwood, Mr. Kirkaldy, who had worked so long 
at testing machines, of Professor Kennedy, of Pro- 
fessor Unwin, who had done much in perfecting 
testing machines, and of Professor Elliott. Mr. 
Wicksteed stated in the paper that at his(Dr. Barr’s) 
suggestion the poise-weights rode upon three wheels 
instead of four, and he could only wish that more 
engineers would adopt this arrangement ; the idea of 
geometrical guides in this connection also he was 

roud to attribute to the early suggestion of Lord 
Kelvin and of his late master and predecessor, the 
late Professor Thomson, when he (Dr. Barr) was a 
student at Glasgow University. 

Mr. Arthur Greenwood, who spoke next, con- 
gratulated the author of the paper on his return to 
the true faith. Vertical machines had long been 
in favour for the reasons stated by Professor Barr, 
and he recalled the fact that the first machine made 
by his firm, exhibited in the 1862 Exhibition, made 
for the late Mr. Kirkaldy, was of this type, but 
they had come to the conclusion that the vertical 
machine imposed limitations upon the size of the 
pieces to be tested ; and at works where there were 
@ great variety of test pieces the advantage of the 
horizontal machine, where there was no such limit, 
was recognised quite twenty-five years ago by Mr. 
Kirkaldy, and many had since been constructed. 
He congratulated Mr. Wicksteed on the introduc- 
tion of the spring for determining the true bearing 
of the weigh-beams, but he doubted whether it 
would prove quite satisfactory in testing the accu- 
racy of the machine, and felt that it might be con- 
venient to provide an elbow lever so that dead- 
weights could be used for testing the accuracy. 

Professor Unwin was asked by the chairman 
also to say a few words, and remarked that the 
first machines he had made were constructed by 
Mr. Wicksteed, and that at that time he was in 
favour of the vertical machine ; but now the hori- 
zontal machine was exceedingly admirable, and at 
the same time was very handy, affording the test 

ibility of making a wide variety of tests. Indeed, 

e did not think that a better arrangement than 
that described could be arrived at; but, at the 
same time, he felt with this, as with many other 
things—for instance, with bicycles—it was not pos- 
sible to have an absolute best. The hydraulic 
system had advantages over the lever machine in 
some respects. There was one special advantage 
of the horizontal machine which did not seem to 
have been specially noticed, and that was the 
absence of limit to the length of specimens which 
might be dealt with, although at the same time a 
vertical machine taking 10-ft. specimens probably 
covered most requirements. As to the calibration 
of the machine, he felt that a special bellcrank 
lever was desirable for applying dead load ; but, in 





the absence of that, the system of springs adopted 
in this horizontal machine was possibly the best. 
He recalled a spring machine made for Woolwich 
Arsenal, however, which had not proved quite satis- 
factory, and he was inclined to ask Mr. Wicksteed 
why he adopted springs at all. Ifa rough measure 
of elongation were wanted, and an approximation 
sufficed, it seemed to him that a simple straight bar 
with the use of a micrometer gauge would give a 
better method than any coil of spring, which could 
not be accurate enough, or would not give an elonga- 
tion so proportionate to the load. Having obtained 
confidence in the micrometer gauge, he did not see 
why it would not measure the accuracy up to the full 
100tons. In the application of testing machines to 
laboratory work in colleges we were far behind the 
Continent or the United States, where there was a 
greater variety of work done, and where more time 
was devoted to such tests than was possible in 
workshops. Even in the application of such ma- 
chines to commercial purposes in workshops, much 
more ought to be done than at present ; and Pro- 
fessor Unwin pointed to the importance of 
thoroughly experienced men being engaged in such 
works. Indeed, he thought that from the national 
point of view we were not working up to our duty 
in prosecuting the development of mechanical 
science in this direction, and he thought that 
the time had come when, instead of test pieces, 
actual products should be tested so as to ensure 
that all the material came up to the standard. He 
pointed also to the fact that but few English 
members of the International Association for test- 
ing material proposed to attend the meeting at 
Zurich, and this was an indication of our lack of 
interest in this important development in work- 
shop practice. ; 

he Chairman said that he thought that such 
machines and other — provided in engi- 
neering laboratories ought to be utilised more for 
research work, and in speaking at the inauguration 
of the James Watt Laboratory he had brought 
forward this point and suggested that suitable 
selected students should be encouraged to make 
use of the laboratory for such purposes. With 
regard to the use of a standard bar in place of 
springs for measuring the accuracy of a testing 
machine, he believed that one of the reasons for 
using the spring arrangement was to enable the 
test to be made with all the beams free, while the 
lever was oscillating slightly instead of having the 
exceedingly slight movement which would occur 
when a bar was used for testing. A combination 
was therefore desirable : if the bar were used as a 
means of measuring and the strain was put on the 
bar through a spring action, the machine would be 
free during the time the extension of the bar was 
being measured. 

Mr. Wicksteed, in replying, said that it had been 
to him a gratifying discussion, right up to the last 
words of the Chairman, who had made an in- 
genious suggestion for the improvement of the 
method of calibrating the machine. He quite 
agreed with Professor Unwin if the purpose was to 
prove the accuracy, but that was not quite the 
object of the spring. He was indebted to Professor 
Barr for recognising the different workers towards 
the perfection of the testing machine, and he would 
like to add another name, that of Mr. Thomas 
Trail, formerly the head of the consultative branch 
of the Board of Trade. 

Mr. Wicksteed addcd that many years ago he met 
Mr. Trail at the proving station for Lloyd’s, Glas- 
gow, when under the superintendence of Mr. Seed- 
house. Mr. Trail had taught him how to prove the 
accuracy of a testing machine by measurement. 
Thus, after Mr. Trail had tried the sensitiveness of 
the machine in the most exact way by pulling the 
short end of the steel yard by a spring balance 
attached to a thread so as to indicate even a quarter 
of an ounce, he had the machine taken to pieces 
and the parts laid out on a surface, so that the 
accuracy of all the knife edges might be deter- 
mined. But while minute errors could be dis- 
covered in this way, gross errors in the position of 
the centres might pass unnoticed, and it was to 
check such measurements that he introduced 
the spring arrangement he had described, an 
arrangement which would at once expose aby such 
error in the fulcrum distance. He strongly com- 
mended Professor Unwin’s idea of actually testing 
manufactured articles rather than test pieces, and 
mentioned the fact that some tool-holders which 
had been made in connection with machines for 
dealing with armour-plates having proved uncat's- 
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factory when constructed of cast steel, were 
tested ‘in the machine, and those which came 
through a test of 17 tons pull were passed into 
use, although the remainder were replaced by 
forged steel holders. 


REGENERATIVE AccuMUIATORS FOR EXHAusT 
SreaM, AND THE Escape or STEAM THROUGH 
ORIFICES. 

The next two papers taken were both by Mons. A. 

Rateau, of Paris, the first being entitled ‘‘ A Note 

on a Regenerative Accumulator, and its Application 

for Using Exhaust Steam,” while the other described 

‘s Experiments on the Escape of Steam through 

Orifices.” We shall reproduce both papers in full 

in early issues. 

Professor Stodola, of Zurich, made a few obser- 
vations, referring to the original idea suggested by 
Mons. Rateau, whereby the steam of an engine 
working intermittently might be passed to an accu- 
mulator to effect economy, and he regarded it as 
of importance, especially in view of the great com- 

tition of the gas engine. He remarked that they 
all looked forward with great interest to the results 
of the practical working of this ingenious arrange- 
ment. 

Mr. Bryan Donkin said that the short descrip- 
tion of the appliance scarcely did justice to the 
splendid work done by M. Rateau ; and he stated 
that fuller details could be found in a paper which 
had been read at last year’s French Congress by the 
author. It seemed to him that the accumulator 
might be called a heat or caloric flywheel, and the 
Institution would be grateful to M. Rateau if he 
would contribute to the Institution a subsequent 
paper giving the results of the application of the 
system to a 250 indicated horse-power installation 
at the Bruay mines, in the north of France. 

M.: Rateau, in replying to the brief discussion, 
promised to give fuller details. 

M. Rateau’s second paper was taken as read, the 
Chairman observing that the subject dealt with in 
the paper was one to which the author had paid 
great attention, and in which he had carried out 
much experimental work. His conclusions there- 
fore were worthy of most careful examination. 


Power ReQuireD To Drive A Marine- ENGINE 
Works. 


The Secretary next read in brief abstract a paper 
on this subject by Messrs. James Crighton and 
W. G. Riddell, of Glasgow, which will be found 
printed in full on page 422. 

Mr. Saxon opened the discussion, and asked for 
fuller information as to the friction of the engines, 
as well as of the line shaft, and at the same time 
advocated the adoption of fuel economisers, which 
he considered would give a further economy, when 
the engines described.in the paper were worked in 
connection with surface condensers. At present, 
the feed-water heaters, as indicated in the paper, 
raised the temperature of the feed to almost boil- 
ing point, whereas his experience showed that, by 
utilising the waste furnace gases in connection with 
an economiser, a temperature of 270 deg. was at- 
tained. In reply to the Chairman, he promised to 
send to the Secretaries the result of some experi- 
ments he himself had made in connection with the 
friction of line shafting. 

Mr. W. H. Allen, of Bedford, said that he had 
also made observations of the friction caused by 
shafting, not only at his own works, but at others 
where facilities had been kindly granted, and 
generally the result was that the main shafting 
was found to absorb 25 per cent. of the original 
power, the countershafting, with its belts, and 
bearings, took another 25 per cent., whereas the 
machines absorbed in friction from 25 to 30 per 
cent., so that the useful work done was only from 20 
to 25 per cent. With the object of reducing this 
waste of power, he dispensed with the top gear and 
countershafting entirely, and adopted a system of 
clutches, which had proved very satisfactory, and 
several manufacturers had since adopted the system. 

Mr. Bryan Donkin asked the authors if they 
could indicate the boiler efficiency. 

Mr. Walker, of Wigan, thought that much of 
the economy had been realised, as suggested in the 


paper, by the change in the boiler. While favour- 
ably disposed towards electric driving, he had 
found great difficulty in adapting it to his own 
works, and had even had many electrical engineers 
at the works anxious to solve his difficulty, this 


associated with the number of 


altogether from the changes afforded by coned 
pulleys. 

Mr, Crighton, in replying to the discussion, said 
that he was not able to answer a request made by 
Mr. Saxon as to the capital outlay involved in the 
new plant, because the accounts had not been made 
up. Diagrams of engine friction had been taken, 
and these he would have prepared for the pro- 
ceedings. He would also add to the proceedings 
some details as to boiler efficiency. 


Pneumatic Riverine. 

The next paper was on ‘‘ Pneumatic Riveting 
and other useful applications of Pneumatic Tools,” 
by Mr. J. C. Taite, London. This paper, which 
was read by the Secretary, is supplementary to a 
comprehensive treatment of the whole subject of 
pneumatic tools read at the Institution of Mechani- 
cal Engineers some months ago by Mr. E. C. Amos, 
and dealt specially with the tools exhibited at work 
at the Glasgow Exhibition, and also with the 
economy resulting from their application to ship- 
building, locomotives, bridgebailding, and other 
work, As we shall reproduce the paper in an 
early issue, we may pass on to the brief discussion 
which followed. 

Mr. T. Hurry Riches opened the discussion, 
but remarked that he had given all data as to the 
working of pneumatic tools at his establishment 
when Mr. Amos’s paper was read. He was still 
satisfied with the working of the tools, and was 
extending their use. In the paper Mr. Taite in- 
dicated that {-in. rivets were veins driven for 
4s. 6d. per 100 against 10s. 6d. by hand, but his 
experience was that they had never paid more than 
7s. 6d. for handwork. The pneumatic hammer, 
while excellent for light enough work, was not quite 
so satisfactory for heavier rivets ; unless the rivet 
was thoroughly well heated, and the point properly 
cooled, there was a possibility that the rivet would 
not fill the hole. 

Mr. Bell, of the Great Eastern Railway, said 
that in the frame of a six-wheel railway carriage, 
where there were 700 rivets, the hydraulic riveter 
could not get into corners, and thus 80 were left to 
be closed by hand; whereas with the pneumatic 
riveter every one could be put in ; and in this way 
while skilled riveters were required in conjunction 
with the hydraulic system, the same labour sufficed 
with pneumatic tools for putting in all the rivets, 
a point which was greatly appreciated at their 
works. 

Mr. C. B. Albree said he had had some experi- 
ence with heavy hammers, and found that the 
power was more a question of the velocity than 
the weight of the hammer; the strength of the 
blow increased with the velocity, and the velocity 
was determined by the pressure or by the length 
of the stroke ; the pressures were limited, because 
if they were too high, the kick or rebound was so 
great that the workman could not hold the tool, so 
that the only alternative was to use a long stroke 
with moderate pressure. 

Mr. Taite, in replying to the discussion, said 
that the main object of the paper was to draw 
attention to the tools at the sith Exhibition. 
As to the cost of closing the {-in. rivets by hand, 
the rate quoted in his paper was supplied to his 
firm. They had actually done the work with _— 
matic tools, and at the Exhibition they were closing 
1}-in. rivets ; and he would be glad to meet any 
of the members of the Congress at his pavilion to 
see the work and its result. As to the taking up of 
the rebound, he might say that the hammer was 
held in a bar with a spherical fitting so that the 
worker had only to hold the trigger ; while in ship- 
holds he did nut even require to do that, so that 
there was no difficulty in respect of vibration. 


CANADIAN AGRICULTURAL MACHINERY. 


Mr. George Harwood Frost, B.A.Sc., of Ontario, 
next read in abstract a most suggestive paper 
descriptive of the splendid collection of agricultural 
machinery in the Canadian Section of the Exhibi- 
tion, and this paper we shall reproduce with the 
illustrations in an early issue. The Chairman, in 
moving the customary vote of thanks, took occasion 
to refer to the great ingenuity displayed in the 
design of the machines described, and also to the 
great perseverance with which Canadian manu- 
facturers had perfected these machines. He advised 
the members to examine the Canadian exhibits, 
and said that in doing so they would find Mr. 


the Canadian machines, and he was thus able to 
confirm what the Chairman had said as to their 
great excellence. The number being imported into 
this country was increasing very rapidly. The 
rea especially were most carefully designed, 
and they were beautiful machines ; the ploughs in 
excellence compared favourably with those of 
British and American manufacture, and he had no 
doubt that, notwithstanding competition, the 
Canadians would hold the position they had 
assumed, and improve upon it. 


THe GoveRNtInG oF WaTER-WHEELS. 


Mr. E. C. de Segundo contributed the next and 
concluding paper on ‘‘ The Cassel Self-Regulating 
Water-Wheel,” this paper dealing with a device 
which we illustrated and described in a recent 
number of Saigon essed i 3 768 ante). 

Dr. Barr, who was ed by the Chairman to 
begin the discussion, said that the method of regu- 
lation applied to the wheel which was exhibited 
was certainly interesting and useful where the 
saving of water was not aimed at, the problem 
being to govern 7 the speed of the wheel. 
Incidentally he remarked that the Pelton wheel 
was miscalled, because a Scotchman, Mr. Moore, 
who was well known in California in connection 
with the laying of wrought-iron mains, had used 
such a wheel long before Pelton brought it 
out in commercial form. He believed that such 
wheels would be extensively used because of their 
simplicity as compared with the turbine, and 

use they were as economical as the best turbine. 
An important question, however, in many cases 
was the economy of the water used ; and in connec- 
tion with a system of governing which combined 
this advantage, Professor Barr stated that he had 
been working on this problem, and had taken out 
a patent for a variable nozzle. Mr. Basil Wilson, 
of Belfast, had also patented a similar device a 
week after his, but quite independently, and, with 
his consent, was now working on the same lines. 
Professor Barr said that he had a case surrounding 
the nozzle proper, the nozzle being made of india- 
rubber, and the arrangement being such that by ad- 
mitting more or less water under pressure around 
the indiarubber nozzle, the latter became restricted 
although still maintaining its circular form. He 
did not propose to apply the arrangement to large 
heads, but for ordinary purposes it would govern 
the flow, effect economy, and maintain the most 
efficient form of jet. He hoped to continue his 
research work in connection with the application of 
this system. 

Professor Goodman was the next speaker, and at 
the outset remarked that only those who had 
worked at this problem of the governing of water 
wheels had any idea of the real difficulties involved. 
When the Niagara power installation was arranged 
the most experienced hydraulic engineers were em- 
ployed, with the result that the best core 
possible was got; yet two years ago when he was 
at Niagara he was much disappointed to see all 
the governors hunting. There were many turbines 
working, and when some were up, others were 
down, so that the general result was tolerable ; but 
each turbine was doing badly. He had n 
conducting a long series of experiments on the sub- 
ject and had prepared a paper for the Institution 
of Mechanical Engineers, and therefore thought it 
was not desirable at that time to enter into details ; 
but these experiments had led him to the conclu- 
sion that the solution of the problem suggested by 
Professor Barr would not prove satisfactory. Any 
constriction of the nozzle and consequent checking 
of the flow of water in the supply pipe gave rise to 
a momentary increase of pressure in that pipe; and 
if the supply pipe was long, so that there was a 
large mass of water in motion, this increase of pres- 
sure became very great and would interfere seriously 
with the action of the method of control suggested 
by Professor Barr. 

Mr. Bryan Donkin asked if Mr. Segundo could 
give them any information as to the efficiency of 
the wheels. 

Mr. Segundo, in replying to the discussion, said 
that Dr. ’s idea for a rubber nozzle was ex- 
tremely valuable, and he was hopeful about carrying 
out some tests in connection with it, with Professor 
Barr’s permission. He quite agreed with what had 
been said about the name of Pelton being erro- 
neously applied to such forms of water-wheel, and 
in connection with this mentioned that the American 
Patents Office had discovered the idea recorded in 
1850. As to the inefficient regulation of the turbines 
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at. Niagara, mentioned by Professor Goodman, he 
said that Messrs. Escher, Wyss, and Co. had claimed 
to have successfully overcome this unsatisfactory 
speed regulation by the use of relief valves some- 
what similar to, but not, in his view, so simple as 
those he had described in the paper. Professor 
Goodman’s remarks were very instructive, but as 
the time for adjournment had arrived he would 
only say in reference to them that he would look 
forward with great pleasure to the details which he 
proposed to embody in his paper to the Institution. 
As to the efficiency of the water-wheel, he believed 
that it had been put at 92 per cent. as the results of 
tests at the Cornell University. He himself had 
made no experiments, but he thought that in 
ordinary practice 70 or 75 per cent. might be 
attained. He quite agreed with Mr. Donkin that 
the form of nozzle was a subject worthy of atten- 
tion, as the best had not yet been arrived at. 

Professor Goodman here made the remark that a 
group of tests of a Pelton wheel at the Yorkshire 
College had given an 80 per cent. efficiency. 

This completed the programme of papers, and 
the Chairman then moved that the thanks of the 
Section should be accorded tothe Glasgow Univer- 
sity Students’ Union for the use of their very 
suitable hall, in which the meetings had been held. 
He added that in concluding their meeting he felt 
sure that all present would desire to most heartily 
congratulate those on whom the work of organising 
the Congress had fallen, on the great success which 
had attended their efforts. 





SECTION IV.—NAVAL ARCHITECTURE AND MARINE 
ENGINEERING. 


Oa the third day of the meeting, Thursday, Sep- 
tember 5, the sitting of this Section was renewed in 
the Humanity Lecture Theatre of the University, 
Dr. John Inglis occupying the chair. 


StreamMBoat EquipMeNT OF WARSHIPS. 


The first paper taken was by Mr. E. C. Carnt, 
the subject being ‘‘ The Modern Steamboat Equip- 
ment of Warships.” This paper we print in extenso 
on page 431. 

he discussion on this paper was opened by 
Colonel Solainoi, who referred to the material of 
which the boats described by the author were built. 
He said that these little vessels fulfilled a most 
useful function in training young officers in the 
handling of vessels. That had some effect on the 
material of which they were constructed. They were 
apt to run into landing stages, or get damaged in 
other ways, and it was no doubt true that, if made 
of wood, they were more easily repaired by the 
ship’s carpenter than if they were constructed of 
metal. There was this, however, to be considered : 
that in action, if these boats were to remain on the 
skids, their wooden hulls when struck by shot or 
shell would be likely to afford material for dangerous 
splinters. So much was this feared that it was 
accepted by naval officers that it would be well to 
et rid of their boats before ,oing into action. 
at involved considerable complication, for even 
in war time men-of-war could not dispense with 
boats altogether. -He thought that now there were 
so many mechanics on board a warship that ordinary 
damage to a steel boat should be able to be repaired 
without great difficulty. 
rofessor Biles said that no doubt the steamboat 
equipment of war vessels was a subject that had 
not received very much attention by the Institution 
of Naval Architects, and Mr. Carnt’s most interest- 
ing paper was therefore doubly welcome. These 
little vessels were, indeed, of considerable import- 
ance, and their performance was watched with 
interest by naval architects, as indicating the 
possibilities in development of speed in larger 
vessels having high ratio of power to displacement. 
One of the most striking facts to him was the 
circumstance that with a wooden boat of 60 ft. 
length as great a speed had been obtained as 
was reached with a metal boat. It was well known 
that in the smaller sizes wooden hulls were lighter 
than those of metal, and in view of the fact stated, 
it would be interesting to know where the line of 
demarcation onecetan In the case of sailing 
yachts of high speed, they found, for instance, 
that modern ‘‘ Cup Defenders” were all of metal. 
Colonel Soliani hel pulened out the defects of wood 
in regard to splintering in action. There were, 
however, many things in a man-of-war that would 
be undesirable during an engagement, yet which 
had to be tolerated for the sake of their advan- 





tages during peace. It was always a question 
what qualities should be sacrificed—whether it 
was worth retaining a great advantage for the 
peace period, although it might entail some 
risk in war. Splinters from the hulls of 
wooden boats were, however, perhaps not quite 
so dangerous as might be thought, and the damage 
to a steel hull might not be so easily repaired after 
anaction. The ‘‘turn about” sa was always 
one of considerable interest, but it was a ques- 
tion whether these boats owed their improved 
manceuvring facilities most to the cutting away of 
dead wood, or to the two rudders. In the modern 
sailing yacht the principle of cutting away the ends 
was carried to an extreme, and these boats turned 
with a rapidity that was simply amazing. In 
making a comparison between sailing and steam 
boats, they could not but be struck by the 
enormously quicker action of the sailing vessel. 
Mr. Carnt pointed out here that the turning trials 
to which he had made reference were carried out 
with a vessel steaming at 16 knots. Professor 
Biles added that no doubt the speed made a great 
difference, but the question remained whether the 
quicker turning was due mostly to the two rudders, 
or to cutting away the dead wood. 

Mr. Corner, Chief Engineer to H.M. Dockyard, 
Portsmouth, who rose at the invitation of the 
Chairman, said that the paper was particularly 
interesting to him, for he had been largely mixed 
up with boat trials at the early part of the forty 
years during which he had been connected with the 
Royal Navy. He had been engaged on one of the 
earliest trials carried out with one of these little 
steam vessels. They were a novelty then, and he 
well remembered the great interest excited. On 
their return to the dockyard a gallant admiral of 
that day, who probably did not possess all the 
mathematical lore that was now to be acquired at 
Greenwich, asked him what speed had been reached. 
The reply was, *‘Seven point one eight five four.” 
‘*Why, that,” saidtheadmiral, ‘‘isexactly thenumber 
of feet that are ina mile.” Now we have reached 
sixteen knots. Mr. John Samuel White’s connec- 
tion with these boats had been a very marked one. 
He had been associated with Messrs. Bellis and 
Co., now Bellis and Morcom, who had made the 
machinery ; and the country owed a great deal to 
all three for the advancement made in this branch 
of naval architecture and marine engineering 
science. 

In replying to the discussion, Mr. Carnt said that 
the relative merits of wood and steel for the hull 
construction of small boats had been well considered 
by the Admiralty, and the preference had been 
given to wood. It had been stated that the 
Admiralty were creating a reserve of 25 per cent. 
of boats in excess of the normal peace requirements 
for shipsin the Navy. Ifa boat were blown to pieces 
in an action, no doubt the ship would also be so 
crippled that she would have to go to the dockyard 
to refit, and a new boat could then be dropped into 

lace. The question of splinters from wooden hulls 

ad been fully taken into consideration. His own 
opinion was that there would not be much proba- 
bility of heavy splinters. These boats had three 
skins, and the diagonal construction led him to 
think that they would not splinter badly, but would 
get perforated in the same manner as a steel boat ; 
the different layers of wood in the skin were 
securely fastened together with some textile fabric 
and marine glue between them. At the present 
time Messrs. White were building at East Cowes 
four steel boats for the Russian Government. They 
could build there steel hulls as light as any in the 
world, but they found that they could not get the 
same speed with a metal-built boat as they could 
with a wooden hull of similar dimensions. He, 
like Professor Biles, had seen a good deal of the 
modern racing yacht, and had been led to consider 
how far the double rudder and the removal of the 
dead wood respectively influenced the turning of 
the small steamboats described in the paper. At 
first he was inclined to think that the absence of 
dead wood was the ruling factor, but he had found 
that the additional. rudder forward of the main 
rudder was a great help to precision in steering. 
In going astern this was the case to a most marked 
degree, the ‘‘turn-about” boats when reversed 
manceuvring with the greatest precision. He had 
recently built a steamboat in which the dead wood 


was cut away, but there was no forward rudder, and 
although the boat steered very well and would turn 
in a very small circle going forward, there was an 
absence of control in going astern. An involuntary 





experiment was recently made through the carry- 
ing away of the after rudder, an accident that was 
not discovered until the boat had returned to her 
moorings. 

Dr. Inglis, in summing up the discussion, said 
that the excellence of the work done by Mr. John 
Samuel White at East Cowes in the construction of 
hulls, and by Messrs. Bellis and Morcom in early 
days in making machinery, was well known. Thirty 
years ago he had become essed of one of these 
little boats, and had found then that even a Clyde 
engineer could learn something from marine 
engines made at Birmingham. 


GRAPHIC ANALYSES OF SCREW-PROPELLER 
REACTIONS. 


The next paper taken was a contribution by Mr. 
J. Millen Adam, entitled ‘‘Graphic Analyses of 
Screw-Propeller Reactions.” This paper we print 
in abstract on page 429. 

Mr. E. Hall Brown was the first speaker. He 
said it would need a week, rather than twenty 
minutes, to adequately study the paper the author 
had presented, but there were some points that 
suggested themselves to him during the reading. 
It was generally accepted that the greater part of 
the velocity of the propeller race was acquired pre- 
viously to the water striking the blade. That, 
however, was apparently not the view of Mr. 
Adam. The question also arose in connection with 
what the author had said whether the ordinary 
screw-propeller throws water off at the tips. Mr. 
Adam appeared to think so, but the speaker's 
opinion was that such an action did not take place. 
If they could judge by the smoke test, the propeller 
would draw from the surrounding fluid at the tips 
and discharge at the centre. No doubt as the pro- 
peller race loses in velocity, and pressure increases, 
some water must come to the surface, and this 
might give colour to the theory. Whatever mighi 
be the practical result, however, there could be no 
doubt that the paper represented a high intellec- 
tual effort, and as a mental exercise it was most 
valuable to follow. Mr. Thrupp said he proposed 
to study the paper at leisure. He thought it a 
pity that in the theory of propellers it was not pos- 
sible to get rid of the expression ‘‘ negative slip.” 
The expression was a contradiction in itself, and 
was like speaking of over 100 per cent. efficiency. 

Mr. John Scott said he had endeavoured to give 
practical effect by experiments on a large scale to 
the author's theories. Although something was 
done, he regretted that the experiments had been 
interrupted through a cause quite unconnected with 
the propeller. He had been highly impressed by 
the loves and arguments Mr. Adam had put before 
him. A propeller on his design had been made 
and put on a yacht, and from the results obtained 
he had come to the conclusion that the form of 
screw possessed elements of design which promised to 
ita considerable future. It was very difficult to come 
to an exact conclusion by observing with the eye the 
form of wake ; he could only say it differed materi- 
ally from that of an ordinary screw. They had had 
two cone propellers made : with the first one there 
was much difficulty in going astern ; indeed, all the 
power of the engine appeared to be absorbed by 
the propeller in creating a vortex. In the second 
propeller this difficulty was overcome. — 

Mr. Mumford said he had made propeller experi- 
ments for twenty years, but was afraid he could 
not form the same high opinion of the promise of 
success for the author’s propeller as the last speaker 
had expressed. He had made many experiments 
with screws having various pitches, but he had 
never found one to give an efficiency higher than 
that of the screw of uniform pitch. The accelera- 
tion of the wake did not occur in the passage of 
the water from the leading to the following edge of 
the blade, but at some distance in front of the 
screw. In regard to the expression ‘‘negative slip, ” 
to which Mr. Thrupp had taken exception, he would 
point out that the phenomenon arose from the fact 
that the driving surface was not necessarily the 
real pitch of the screw, the effective pitch being 
affected by both surfaces. This was illustrated by 
the fact that with fine pitches negative slip was 
more apparent, as with coarser pitches the disturb- 
ing influence was a smaller ratio. In regard to 
the throwing out of water at the tips of the 
blades, there was not so much loss as might be 
thought, as there was reaction on the propeller 
blade through motion being imparted to the water. 
In any case, it had been found that trying to 
confine the water so as to deliver it directly 
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astern resulted in no practical advantage. In 
conclusion, he would say that in e.g 3 design 
it was impossible to depend on theory .alone for 
determining results, and success could only be 
proved by practical experiment. So far as his ex- 
perience went, he did not see there was much 
hope of higher efficiency being reached with the 
screw propeller. : ; 
Mr. Adam, in replying to the discussion, said 
that the trouble to which Mr. Scott had referred 
in connection with reversing arose through in- 
sufficient attention being paid to the form of the 
back of the blades. He could not agree with Mr. 
Mumford that, energy having been imparted to the 
water, a propulsive effect would be produced what- 
ever the direction might be in which the icles 
were set in motion. Any action not senda with 
the shaft was, to a certain extent, a loss of power. 


A New Form or PROPELLER. 


The last paper read at the meeting in this Sec- 
tion was a contribution by Mr. Schutte, of Bremer- 
haven, and was entitled ‘‘ A New Form of Pro- 

eller.” Models of the propeller were exhibited 
in the room. It consisted of a boss from which 
projected three arms sloping aft. To the extremi- 
ties of each of these arms, pear-shaped blades were 
fitted, the attachment being at a point at the back 
of each blade where the centre or hydraulic pres- 
sure occurred. It was claimed that the water had 
therefore free access to each part of the blade, and 
a vacuum would not be formed. The propeller 
therefore worked evenly and was free from vibra- 
tion. 

The discussion on this paper was of a very brief 
nature. Mr. Napier pointed out that the screw 
designed by the author had expanding pitch to an 
enormous extent. He reminded the meeting that 
the form of hull had an immense influence on the 
action of the propeller, as was shown by the differ- 
ence aimed at in the slip of twin and single screws 
respectively. Mr. Davidson said that a propeller 
similar to that shown by the author had been tried 
some years ago. Mr. Rotta said that experiments 
had been made with the screw referred to in the 

per, and with one as nearly as like as possible, 

aving blades fitted in the ordinary way. The 
had also tried blades with constant pitch, but the 
efficiency was not the’same. 

The meeting of this section was brought toa close 
by votes of thanks being proposed to Lord Glasgow, 
Dr. Inglis, and Mr. John Scott for presiding during 
the meeting. This was proposed by Mr. Napier, 
and seconded by Mr. Adams. 


SECTION VIL—MUNICIPAL. 
This Section met again on Thursday in the Engi- 
neering Lecture Theatre, when the Chairman was 
again Mr. E. George Mawbey, Leicester. 


Recent Tramway PRACTICE. 


Mr. James More, Jun., M. Inst. C.E., F.R.S.E., 
Edinburgh, read a paper on ‘‘ Recent Tramway 
Practice.” This paper dealt with electric tramways 
and their development during the last five years. 
The paper is too long to give in extenso, and too 
detailed for an abstract ; and we must therefore 
pass direct to the discussion. There is the more 
reason for doing this because every novelty in 
electric tramways has been fully described in 
ENGINEERING and TRACTION AND TRANSMISSION, and 
our readers are kept well informed as to this 
branch of their professional work. 

Mr. Thomas Hewson, Leeds, in moving a vote 
of thanks to Mr. More, asked whether that gen- 
tleman had any information as to propositions to 
make the central groove in the tramway rail as it 
was laid some years ago in Liverpool, and whether 
there was any disposition throughout to country to 
recur to that form. To his mind it had many 
advantages. He further would like to know 
whether in the tramway world he found any likeli- 
hood at present of the introduction of welding the 
tramway rails. 

Mr. John Price, City Surveyor, Birmingham, in 
seconding, noticed that Mr. More laid great stress 
upon jointing in the permanent way. Those who 
had any eg at all of the working of electric 
tramways knew that the question of the permanent 
way was a very serious one. In fact, some lines 
which had been recently laid, he understood, were 
already giving considerable trouble. At Birming- 
ham they turned one section of the tramways from 
the accumulator service to an overhead system. 
He advised the company, who were operating it, 
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that by doing so, and putting on a four-wheeled 
truck instead of the old double bogies on the old cars, 
that the permanent way would go rapidly to pieces. 
It had done so. He advised them that it would 
not last more than six months, or twelve months 
at most. In three months they got orders to relay 
the whole thing, at cunsbaasiene expense. He 
would like to ask how the cast-welded joint was 
found to work in practice, and what would be likely 
to be the difficulties to be met with in dealing with 
the permanent way? The rail sections now a 
tendency to be very considerably increased, and he 
noticed in the diagrams in the paper that Mr. More 
had taken very much the same lines that he him- 
self took when designing a new rail for the Bir- 
mingham trams. The joint used at Birmingham was 
something like No. 8 in the diagram ; that was to 
say, the fishplates were something like those of 
No. 8. The cross-section of the new rails was very 
much like No. 2. They found that by getting the 
joints doubly bolted, bottom and the sides, they 
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a very much stiffer joint; and after 
that joint for several years, he had 
not yet been able to see a better one. Of 
course, no one could be expected to discuss in 
detail a paper involving so many heads; but he 
should like to say one word more about the rolling 
stock. The bogie car, where you had to deal 
with a large number of passengers—say, anything 
approaching fifty—was the best, the only point 
against it being the greater consumption of power. 

Mr. A. H. Campbell, Eastham, in seconding the 
vote of thanks, w attention to the paragraph 
which stated: ‘‘The Edinburgh Corporation 
cable lines, just being completed, have not 
so far paid their way, for several avoidable 
reasons.” That adjective ‘‘ avoidable” was very 
suggestive, and it would be instructive and 
interesting if Mr. More would vouchsafe a 
little more specifically what it meant. Those of 
them who Sod had occasion to study the 
Edinburgh cable problem knew that there was 
a great deal of scientific and legal controversy 
going on just now as to the working of these 
cable tramways. Then, turning to the Table 
where Mr. More gave the results of certain 
evaporation under different conditions by different 
types of boiler, it appeared to Mr. Campbell that 
a great deal of the evaporation was exceedingly low, 
except at Aberdeen, which et enormously 
high. Passing to a section of the paper that pecu- 
liarly concerned them as tramway engineers, having 
ee interests more particularly at heart, he 
desired a little fuller information on the different 
methods of laying the rails; that was to say, 
bedding them. Under the heading ‘‘ Foundation,” 
Mr. More recounted three methods of bedding 
the rails. The first and second methods they 
had tried, and they had discarded both. The 
third method they not tried, and he did not 
think, unless after obtaining more information, he 
would be induced to give it a trial. He was still just 
as sceptical, and as fearful of the results of this third 
method as he was by experience of methods either 
one or two. In his p they had adopted a 
method different from any of these three. They 
embedded the tramway rail into the concrete. The 
in. deep. They commenced with 6-in. 
t therefore meant that the flange of 


got 


rail was 
setts. 


the rails had to be tied on the top surface of the 
concrete, and the result was that so correctly 
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described in the paper. They therefore adopted a 
differentiation in the thickness of the setts. They 
went back to the 5-in. sett, and they blocked up 
the rail to the proper level, and then poured in 
the concrete, thoroughly rammed it, and got 1 in, 
to 14 in. of the rail embedded in the concrete. 
Uniformity of girder rail would tend very much 
towards the economising of the construction of rails, 
and that would tend very much to develop and 
extend the use of the tramways, particularly in the 
smaller districts. 

Mr. Fowler, Leeds, was at a loss to understand why 
an engineer should design a rail like No, 2, No. 3, 
No. 7, or No. 8, because it would be observed in all 
those sections the weight of the traffic did not come 
on the centre of the rail, but on one side of the 
centre of the rail. The consequence was that in 
course of time there must be a biassed pressure, 
and the pressure or weight falling more on one side 
of the bed than the other, naturally in course of 
time the bed would get out of order. He was rather 
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surprised at the last speaker advocating the bedding 
of the rails on such a plan, believing that it would 
be liable to put the bedding out of order. The plan 
he adopted was to get the sett as near the — 
of the rail as possible, and all he did was to lay 
the rails on a bed of concrete, put a small sprink- 
ling of sand on the top of the bottom section of the 
rail, and lay the sett flush with the rail perfectly 
level ; and the work was the same to-day as it was 
ten years ago. There was no settlement whatever. 
The rails were as sound and as secure as ever they 
were. In Glasgow they had the opposite experi- 
ence. There he noticed, opposite the Asylum, 
right away into the country, they were actually 
laying with tar macadam. Surely, after thirty 
years’ experience, they should not commence to lay 
tramways with tar macadam. 

Mr. ‘Brodie, City Engineer, Liverpool, said he 
agreed with the first speaker as a matter of 
experience with re to the question of the 
depth of setts. ey had tried both ways in 
pra es and his present opinion was that they 
were better to have a shallow sett alongside of the 
rail and a good sound concrete between the inside 
of the said sett and the rail flange. Whether 
they liked it or not, in connection with electric 
tramways they would have vibration wherever the 
traffic was heavy and continuous. As a matter of 
practical experience, they found in Liverpool that 
a small depth of concrete on the top of the flange 
was a distinct advantage in vibration. It also 
prevented the possibility of water getting under- 
neath the rails. If water got there in a close 
service, they would have trouble with their pave- 
ments. 

The Chairman asked Mr. Brodie his experience 
in the matter of bedding the rails. 

Mr. Brodie replied that they had the different 
methods of bedding. So long as the concrete was 
of first-class materials, proper Hage and properly 
proportioned, he did not think there was much in 
the methods of beddi Of course, where they 
had an old concrete, as they had in Liverpool, it was 
well that they should get sufficient depth of new 
concrete below the rails and take good care that 
the new concrete had the chance of taking a good 
grip of the old concrete by wetting the latter pro- 
perly and also by cementing to some extent, laying 
a layer of cement on the surface of the old concrete. 
A question had been asked with regard to the centre 
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grooved rail, and although he did not. wish to 
appear to be replying, he might say that he had 
very great experience in the centre-grooved rail in 
Liverpool, and he firmly believed, on the whole, 
and particularly from the municipal engineer’s 
point of view, that the centre - grooved rail was 
a better rail than the side-tread rail. He 
did not think it was good as a matter of policy 
to have the centre-groove rail in one place and a 
side-tread rail in another place; and therefore, 
though he believed in the centre-grooved rail, he 
had advised his corporation to put in the side-tread 
rail, for he could foresee the time when Liverpool 
would beconnected with the districts round about. 
With regard to joints, they had tried te lacs 
the joint with a girder underneath the surface, an 
a number of other joints as well. Personally he 
preferred a good weld joint. They had some expe- 
rience of bogie trucks as well as with four-wheel 
cars, and while the maximum traction was an in- 
genious arrangement, he thought it wanted certain 
improvements. Taken on the whole, the bogie, 
with equal distribution of weight, had some advan- 
tages. 

Mr. Thomas Harpur, Cardiff, said the packing 
on the rail underneath had a very great deal to do 
with the ultimate life of the permanent way. 
They were dving at Cardiff practically what the 
author suggested. He had not mentioned any 
method of paving except with granite setts, but he 
referred to the grouting with bitumen, which he 
said had been in vogue in Lancashire for twenty 

ears, but was not known in the south. Mr. 
aml contradicted that statement, because that 
method of bituminous grouting granite pave- 
ment had been in operation in Cardiff, which was 
pretty well south, for upwards of twenty years. 
The tramways in Cardiff had been so grouted for 
that period, and he could not understand how it 
had taken so long for municipal engineers and 
tramway engineers to find out the superiority of 
bituminous grouting over that of cement, and par- 
ticularly in reference to wood-paving. 

Mr. J. Lobley, Hanley, said he had used the 
bituminous concrete for thirty years, and he fully 

_agreed with what Mr. Harpur had said about it. 
ith regard to packing, he also endorsed Mr. 
Harpur’s method of well-ramming in fine gravel 
and cement under the bottom flange before having 
the final concrete laid on to receive the pavement. 

Mr. William E. Kenway, Birmingham, spoke 
strongly in approval of the Victor joint, which 
had been adopted by the Birmingham and Wolver- 
hampton Corporations, and was being taken up by 
others. This joint did not interfere with the 
packing. It was in no way a soleplate; it was 
simply a twin joint, and it only came outside the 
bottom of the rail as much as the head of a bolt. 
If there was a better joint, he should like very 
much to see it tried anywhere else. 

Mr. Broom did not think it was a good way to 
make the 6-in. setts tight on the flange of the 
rail, In St. Helens they ‘used only 4-in. cubes. 
They put 6 in. of concrete. under them, and the 
rails were packed as well as ible. The result 
so far had been very satisfactory. In fact, he 
believed that repairs would be required to the 
rails really before they were required to the setts. 

The Chairman invited remarks on overhead trac- 
tion. 

Mr. Brodie, responding, said they had had some 
serious accidents in Liverpool, and as a result the 
Corporation had entered into negotiations with the 
people interested in the overhead wires, assisting 
any as regards cost in cases where people were 
there by Parliamentary authority, and by treaty or 
otherwise where people were trespassing or haa no 
right. The consequence was that, so far as the 
National Telephone Company was concerned, all 
overhead wires in Liverpool were to-day cabled and 
suspended from steel wires, so.that there was not 
very much possibility of an uccident from the tele- 
coe Brom t They had not been able “2 — 
the te ph people move quite so quickly, but 
they had. offered penctionlly to bear the. total 
cost of putting the telegraph wires underground, 
and they thought they had gone as far as 
need be in that direction. Most of the compara- 
tively few private wires had been removed, and 
there only remained one or two unprotected tele- 
phone wires in Liverpool. Early in connection 
with the tramways in Liverpool they made exhaus- 
tive experiments both with the guard wire and with 
the guard strip, and also with other ments, 


and he advised the Corporation that neither the 





guard strip nor the guard wire would afford proper 
protection. Possibly everything would go right in 
99 cases out of 100, but the 100th would come, and 
it did come in Liverpool on a very stormy night, 
when the streets were covered with snow, and with 
fatal results. 

Mr. Price said that in Birmingham they had the 
whole of the telephone wires ‘‘ bunched.” Private 
wires, of which a were only three or four, were 
all insulated, and the postal telegraph people 
agreed to put them underground. 

A vote of thanks was heartily accorded to Mr. 
More, who replied on the discussion. 


DWELLINGS FoR THE WoRKING CLASSES. 


Mr. A. H. Campbell, East Ham, read a paper, 
by himself and Mr. W. H. Savage, on ‘“‘ Provision 
of Dwellings for the Working Classes.” 

On the motion of Mr. Lobley, seconded by Mr. 
Cooper, Wimbledon, he was accorded a hearty vote 
of thanks. 

There was a paper on the agenda by Mr. F. 
W. Mager, on the subject of ‘‘Coal-Mining Subsi- 
dences in Relation to Sewers,”. but as the author 
did not appear, it was taken as read. 

This concluded the proceedings of the Section. 


SECTION VIII.— GAS. 


This Section met again on Thursday, the 5th inst., 
in the Natural History Lecture Theatre. 
The first paper read was by Mr. Charles Car- 
enter, and was entitled ‘‘The Application of the 
nit System of Gas Manufacture to Its Purifica- 
tion.” The following is an abstract of its contents : 


The producing plants of the largest gas works are built 
up of units which hardly vary, except in number, from 
those employed in the smallest undertaking. 

From the point of view only of carbonising coal, each 
retort or unit is independent; and alone or coupled will 
give its maximum duty. So much for the manufacture of 
gas. If its purification, either in the wet or dry way, is 
considered, it will be found that the usual conditions are 
quite different. In a 5-million cubic feet works, two 
tower scrubbers are used for the purification from 
ammonia; a liquor scrubber’ to work up the strength, 
and a water scrubber for the last traces. Accepted 
dimensions would be 20 ft. in diameter by 70 ft. high. 
The wetted surface would be 527,788 square feet. - 

The following Table compares the above figures per 
million cubic feet made per diem in the case of the 5- 
million cubic feet works for each million between the 
winter maximum of 5 millions and the summer minimum 
of 2 millions. 


TABLE I.—Comparison of Tower Scrubbers and Gas 
Made. 





Total Area. Gas Area. Wetted Surface. 


Millions per | 





; Square Feet per | Square Feet per |Square Feet per 
Diem. |" Million. | ‘Million. Million. 
5 63 47 105,557 
4 78 59 131,947 
3 105 79 175,929 
2 157 118 263,894 








An alternative to tower scrubbers is the well-known 
“standard” washer. The wheels of a 5-million machine 
would be 8 ft. outlet diameter by 4 ft. inlet diameter, and 
12in. wide. The gas area would therefore be 13.52 square 
feet; and the wetted surface per wheel 205,709 ft., or 
24,672 square feet per machine of twelve wheels. 

The following Table is on the same lines as the preced- 
ing one for the tower scrubber :— 


TaBLeE II.—Comparison of Standard Washer and Gas 
Made. 





Mean Gas Area. | Wetted Surface. 








Total Area. 
—- Per | Square Feet Square Feet Square Feet 
am. per Million. per Million. per Million. 
5 8.6 2.7 4,984 
4 10.7 3.4 6,1€8 
8 14.3 4.5 8,224 
2 215 6.8 12,338 





A glance at the second columns of Tables I. and II. 
shows the very striking difference of practice in the two 
types of vessels. It appeared worth while to try the 
experiment of combining to as great an extent as possible 
the advantages of both. A pair of towers were therefore 
constructed for a works having a 2-million winter and 
1-million summer load. Each tower was made 2} ft. 
square by 26 ft. high, and ‘‘packed” with iron ‘‘bundles” 
built 4 similarly to those used in the ‘‘Standard” ma- 
chines, but rectangular in shape. 


TaBLE III.—Comparison of Tower Washer and Gas 
Made. 





Gas Area 





The construction is so simple as to readily lend itse’f 
to the design of a machine wherein, under varying con- 
ditions of gas production, a more constant ratio of scrub- 
bing surface and gas treated can be obtained. The addi- 
tional advan are small ground space required, 
absence of motive power, and facility of cleaning. 

The proportioning of plant area to make of gas sug 
gested in the case of Pll «sd can likewise be applied to 
purifiers. The minimum area recommended may be taken 
at 400 ft. super per million per diem. In the case of the 
typical works this figure would work out as follows: 











TaBLeE IV. 
| Calculated Sizes of 
Millions per | Total Area. Square 
Diem. | Feet per Million. P ao Ft. per 

7? ge Ree be So 20 ft. by 100 ft. 

4 500 20 ” 80 ” 

3 667 20} 6; 

2 1900 Bs a. 











The author would advocate an endeavour being made 
to fix the best condition for speed of: contact and area in 
the purifying plant of gas works, and then to provide 
means whereby this may be obtained in regular working 
within the extreme limits of production. : 

Mr. Hunt was not quite clear as to the advantage 
to be gained by following the practice of units advo- 
cated by Mr. Carpenter. The day before they had 
had a process before them for carbonising in bulk, 
which, to some extent, took away the arguments in 
favour of the unit.system. There might be some 
little advantage in the scrubber, from the fact thata 
portion of it was available for repair without putting 
the whole apparatus out of order. They had always 
thought that large areas were conducive to economy 
of manufacture. In the case of tae the 
economy of large areas was very marked, although 
there was no doubt but that with large purifiers 
the gas did not get so evenly distributed as with 

urifiers of moderate size; and there, perhaps, 

r. Carpenter’s proposal might be adopted with 
advantage. 

Mr. Dempster said that as nearly every gas works 
had different sections of retorts, hydraulic mains, 
&c., it seemed to him that if a standard of sections 
could be adopted, it would be a great advantage. 
He did not see any reason for more than three 
sections of each size. 

Mr. Hyslop, Paisley, did not see that there was 
any necessity for reducing the area of scrubbers 
in summer time. In his opinion, more trouble and 
loss was caused by over condensation than in other 
7 of gas manufacture. 

. Wilson, Dawsholm, rather thought that 
small units would take up too much room for 
successful application to old works ; in the matter 
of erecting new works, the idea might be carried 
out much more economically, and thus be made to 
prove valuable. 

Mr. Foulis was of cpinion that any rules or data 
they had were, more or less, so modified by local 
circumstances that they were of little use in in- 


__|dividual cases. His own impression was that they 


could not have too much area in their purifiers, but 
he was decidedly of opinion, also, that there was 
a limit to the economical working size of prvifiers. 

Mr. Carpenter, in the course of his reply, added 
that the cost of each of the towers was below 
1501., and that the complete plant, exclusive of 
foundations and pi would come out at about 
3001. The weight of each of the towers was 5} tons, 
and the weight of the ‘‘ bundles ” was 4 tons. 


InciineD Retorts. 


Mr. W. R. Herring, M. Inst. C.E. (Edinburgh), 
read a paper entitled, ‘‘The Construction of In- 
clined Retort Carbonising Plants,” of which the 
following is an abstract : 


The primary object of the inclined retort is the re- 
duction to a minimum of the labour hitherto involved 
in the charging and drawing of coal-gas retorts. There 
are also secondary advantages—such as the greater pro- 
ducing capacity over a given area of land, economy in 
construction, &c. Considerable diversity is shown in the 
outward form of the different plants existing in this 
country, as contrasted with the various installations upon 
the Continent of Europe. A distinctive feature of the 
Continental installations is the length of the retort. The 
British practice may be said to be 20-ft. retorts, where 
space permits of their adoption ; whereas on the Continent 
from 3 to 34 ft. metres (10 ft. to 11 ft. 6 in.) is the pre- 
dominant length of the retort. From a labour point of 
view, the operation of charging a 20-ft. retort with 7 cwt. 
of coal is no greater, and occupies but a few seconds more, 
f a retort from 12 ft. 6 in. to 13 ft. 


than the co oO 
long. It will y tate interesting if Continental engi- 


neers will disclose their reasons for adhering to tke 
shorter retorts. 
The inclined-retort installations.at the present time 
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continuous coal-storage hoppers (sub-divided or not), 
erected above the benches, with or without measuring 
chambers beneath. 

The other distinctive type has one or more coal-storage 
hoppers centralised; the charging shoot forming also 
the measuring chamber, receiving its charge from beneat 
be hopper, and traversing with it to the retorts to be 
charged. 

The charging appliances, or the means used for con- 
ducting the coal into the mouth of the retort, have 
& most important influence upon the successful work- 
ing of the’ system. The many varieties of coal that 
have to be dealt with—from fine dust, wet and dry, 
to mixed coal and on to round nuts—has brought 
into existence all sorts of devices whereby the charge 
can ted so as to flow into the retorts at a 
uniform and even speed, and ensure a perfectly level and 
uniform charge throughout the length of the retort. The 
author has always preferred to retain within his reach, 
figuratively speaking, the power of sending the charge of 
coal direct into the retort and over the bottom mouth- 
plece-stop, and adopt means to govern the impetus of the 
coal by simple devices to suit all the various conditions of 
Ge physical characteristics of the coal to insure a uniform 
charge. To accomplish this, the author found it necessary, 


in the first instance, to have some control of the aperture 
or the area of the point of discharge of the coal from the 


measuring chamber.’ 


By inserting a sliding valve in the 
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base of the measuring chamber, the area can be governed 
at will. Separate c are employed for each hori- 
zontal row of retorts. h row of retorts being on a 
different level, necessitates a longer body to each, and 
consequently a longer drop for the coal, with its accele- 


h| rated impetus. This impetus must be governed; and 


many devices have been introduced to accomplish it, 
most of which are successful so long as a minor degree of 
intelligence is excercised in their yim, Somes The most 
successful device is the compound flap hinged within the 
body of the shoot, and adjusted by levers from the out- 
side set at such an po as to check the impetus by 
thinning the stream of descending coal and directing it 
into a uniform layer upon the base of the shoe of the 
charger. The author has thought that it will be advan- 
tageous to have the means of altering the angle of the 
shoe-piece of the shoot, and he has introduced a means of 
adjusting the angle of the shoe. 

The discharging of the coke from the retorts cannot 
claim to be automatic. The author is of opinion that 
the cross-section of the retort should be of such a form as 
to permit of the expansion of the coal in the retort rising 
without jamming itself into the arch or crown of the 
retort, and that this formation must be continued to the 
outer lip of the cast-iron mouthpiece. Further, ‘in the 
Granton erections he is having an hydraulic or com- 

ressed air piston, working in and out of the retort 
een the upper side, arranged with 


motion, so that the fpiston-head will, upori éntering the 
retort, start very slowly, and ually increase in speed, 
descending from 8 ft. to 10 ft. into the retort; thus giving 
the c the necessary impulse to traverse down the 
slope of the retort, 

he manipulation of the slides of the measuring 
chambers, or the valve at the base of the storage hopper, 
necessitates a very great amount of physical force. e 
author has therefore introduced a double-acting 
Fags cylinder and piston bolted to the underside of 
the coal-storage hone, and attached to the sliding valves 
governing the discharge opening from the hopper. 
in the case of measuring chambers, the usual single lever 
is introduced to actuate the bottom slide. A simple mul- 
tiple hydraulic valve is fixed upon the mes of the retort- 
bench, and made to work groups of cylinders, in the case 
of the two retort-settings at New-street, Edinburgh. One 
multiple valve is made to work six cylinders actuating 


|six measuring chambers. It is the™author’s intention, 


however, to group them into sets of 12. A single stroke 
of the lever permits of the operation of one chamber dis- 
¢ ing, and the reversal of the lever in closing -the 
valve of the chamber and the hopper. whole opera- 
Coe epeires no more exertion than can be exercised by a 
c . ; 

_ The accumulation of tar and other condensable matters 
in the lip of the lower mouthpieces often renders the 





an accelerating- ; 


drawing-stage mouthpieces a most unsightly spectacle, as 
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well as involving considerable labour in the cleaning of 

the mouthpieces, levers, and mechanical parts. The 
author is introducing a traversing screen, resting upon 
light rails bracketed to the front buckstays, each screen 
being sufficiently long to span the length of three retorts, 
and direct the coke and tar, and anything falling from 
the mouthpieces, directly into the shoot conducting the 
coke into the coke-conveyor trough. 

The great improvements that have been made recently. 
in the construction of conveyors for the transportation 
of hot coke render it now ible to introduce these 
appliances -for the removal of the coke from the retort- 
house.as-it-is discharged from the retort-mouthpieces ; 
the trough being placed preferably beneath the floor, and 
arrangements Bm therein for the quenching of the coke 
and the withdrawal of the foul gases and steam through 
: a and discharging them above the retort-bench 
evel. 

The author prefers the cast-iron trough and _ roller- 
chain type of conveyor, the trough suspended beneath 
the floor joists being entirely covered in on the drawing- 
stage level, with portable covers for opening aoe vase 2 
in front of the retorts'to be drawn; perforated pipes 
being fitted within the trough, and a tap regulating a 
section in front of each retort-setting. Coke, on being 
drawn from a given setting, meets with the water when 
it comes opposite the next but one setting. By this 
means the steam and products emitted during the 
quenching of the coke are drawn through the conveyor 
trough, forming its own duct, and up vertical shafts at 
the ends of the bench. The traversing screen or shield 

. should be used in front of. the retorts to protect the men 

from the direct heat-rays of the discharging coke. It 
also acts as a shoot to direct the stream of coke to the 
aperture leading to the coke conveyor beneath. 

The improvement in the construction of coke-conveyors 
renders it possible to abandon the stage-floor retort-house 
altogether ; having the producer on the inner side, or 
preferably self-containing gas-producers, situated at a 
convenient point for feeding with coke, and the conductin 
of the fuel gas to the retort-setting through brick-lin' 
conduits. 

The paper concludes with a description of the new 
Edinburgh gas works. 

Dr. Leybold, Hamburg, called attention to the 
difference in the English as contrasted with the 
German practice. In England they used 20-ft. 
length retorts ; in Germany about half that length, 
from 3} to 4 metres. One of the reasons was_that 
in longer retorts they did not get an equality of 
temperature throughout the length. German coal 
was superseding, with them, English coal for gas 
manufacture. With German coal they gasified in 
four hours; with English they could not do it 
under six hours. In Hamburg they made 17- 
candle gas; the reason being that they had not 
yet finished their installation for the incandescent 
lighting of the streets. They experienced some 


difficulty in using cannel coal with inclined 
retorts. 
Mr. Wilson said that for financial reasons he 


had recently, notwithstanding a predilectien in its 
favour, had to decide against the erection of an 
inclined retort bench. The capital cost, he thought, 
was not compensated for by the saving in wages ; 
were it possible to adopt the inclined retort to any 
kind of coal, these objections would, to a consider- 
able extent, disappear. 

Mr. Helps, Nuneaton, would have liked to have 
had particulars of coal used by Mr. Herring, to 
obtain the.results he gave. 

Mr. Howbridge expressed the opinion that Mr. 
Herring in his latest installation had gone back- 
wards in several respects. Mr. Herring had said 
in his paper that discharge of the coke could not 
claim to be automatic. The speaker was afraid 
that such was not the general experience. From 
his own experience, he should say the discharge 
was automatic. Mr. Herring’s failure to get it 
automatic had arisen, he thought, from the charg- 
ing appliances used. 

Mr. Herring, replying to the general discussion, 
maintained that the system of inclined retorts had 
financial advantages. He found that the carbonis- 
ing wages at Brentford of 4 56d. in 1892 had been 
reduced to 2.17d. in 1900; in Huddersfield the 
wage had been reduced from 4.12d. to 2.5d. Sup- 
posing he were to save 1s. per ton on his carbon- 
ising wages, it meant a total annual saving of 
10,0001. They wanted to reduce their wages bill 
to the lowest possible limit, and by mechanical 
means. There were enough of them present who 
knew that inclined retorts were not automatic in 
discharge. They experienced no difficulty in using 
cannel coal or shale when properly mixed. They 
used Scotch coal only. 

Mr. Foulis, in announcing the close of the pro- 
ceedings, said they must agree that they had had 
an puna 4g successful meeting; in facet, the 
most successful meeting he could remember. 

Votes of thanks to the University authorities, 
the foreign delegates, contributors of papers, the 


Chairman and the Secretary, having been passed, 
the members separated. 


SECTION IX.—ELESTRICAL. 


Before taking up Thursday’s programme, the 
President, Mr. Langdon, © a communication 
from the Director of the National Physical Labora- 
tory at Bushey House, Bushey Park. Dr. Glaze- 
brook hopes to open the engineering laboratory, a 
hall 80 ft. by 50 ft., by the end of this year. It is 
built with a traveller ; the drawing-office is adjoin- 
ing, and the boiler sheds are close by. A 60-kilo- 
watt Parsons turbine has been put down as the main 
engine to avoid vibrations so far as possible. The 
first work to be attacked will be that of the Alloys 
Research Committee ; photomicrographic examina- 
tion of steel rails, the elastic properties of alloys, and 
the testing of pressure gauges and steam indicators 
will also form part of the early work. Micrometer 
measuring machines have been ordered. The testing 
of high temperature thermometers and of thermo- 
couples will follow. 


DistRIBUTION SysTEMs. 


Mr. Michael B. Field, of Glasgow, read a paper 
on ** The Relative Advantages of Three, Two, and 
Single-Phase Systems for Feeding Low-Tension 
Networks.” In the first part, which concerns 
chiefly tramway work, he spoke as a strong ad- 
vocate of the triphase system. In the second, 
which deals with combined distribution of light and 
power, or essentially of light, he did not commit 
himself to any pronounced view. 

In the discussion, Mr. Kolben, of Prague, paid 
a tribute to the author for his very excellent paper, 
and especially for the very fullinformation on cables. 
The figures given, he thought, were true, and they 
demonstrated the advantages of the triphase 
system, which Mr. Kolben himself had always ad- 
vocated, and which was sure tocome out as the final 
survival, also for combined light and power dis- 
tribution. For large and crowded cities, he agreed 
that triphase tramway motors would not be suited, 
but for long-distance lines the triphase system 
would answer. We lost still too much power in 
regulation, but little headway had been made in 
the United States, as he had already mentioned, 
before the adoption of the series-parallel system, 
and up till that time the power stations had been 
comparatively too large. As regards frequency, 
he thought fifty periods right for combined light 
and power. They had adopted that frequency in 
Prague for the distribution of 3000 horse-power, 
all light and power being taken from one central 
station and one set of bus-bars with sub-stations 
and a low-tension network. Mr. Field had not 
shown the direct distribution from the three ends 
of a secondary network. 

Both Mr. Kapp and Mr. Zipernowsky regretted 
thatthey had not studied the paper previously. ~ 

Professor Carhart expressed the opinion that 
they were, in the United States, more and more 
coming to the general use of the triphase system ; 
two phases were but little applied. As regards 
frequency, we might go below 50 for combined 
light and power. At Buffalo incandescence lamps 
burned very steadily on 25-period circuits ; for arc 
lights a higher frequency would be desirable. The 
continuous-current arc, he would like to add, was 
giving way to alternating arcs run on the triphase 
system, and open arcs had almost disappeared in 
the United States. He would point out that syn- 
chronous triphase motors were very convenient for 
driving continuous-current generators during the 
transition period, when plants were changed. 

Mr. Esson thought that it was high time that our 
ideas on this question should become crystallised 
We should remember that the triphase distribution 
with a neutral wire was just what the three-wire 
system was for continuous currents as regards the 
expenditure for copper. Engineers did not appear 
to realise this. e were in the United Kingdom 
handicapped by the single-phase stations of the 
early days. ‘Two phases had been adopted as being 
easier and more convenient for the mains already 
in existence ; but he felt pretty sure that the last 
single-phase station put down in Great Britain 
some years ago would not have any successors. 
It would all be tri-phase or continuous current. 

Professor Silvanus P. Thompson also thanked 
the author for his very valuable tabulation, but he 
disagreed with Mr. Esson in that we should not 
erystallise our ideas. It had been very difficult to 





make any headway here against continuous currents, 





but he would not like to be misunderstood as to what 
he had previously said, apparently, in criticism of 
continuous currents ; and he did not wish by any 
means to suggest that the tri-phase system would 
always be correct when we had to change over from 
high-frequency single phases. The Metropolitan 
Company, for instance, had put in a two-phase 
plant, and run first only one of the phases. Trans- 
formers were not suitable for such changes. As to 
regulation on combined loads, lamps might be put 
on the two legs, letting the angle of the V take 
care of itself. Mr. de Ferranti, who was unfortu- 
nately not present, remained convinced up to the 
present day that the monophase system would yet 
rule supreme. He did not share this view ; but 
there was a possibility of its turning out correct. 
The complications of the triphase system, which 
were so often talked about, did not exist in 
reality. 

Mr. W. B. Rhodes briefly reviewed the theo- 
retical advantages of motor generators, synchronous, 
and assynchronous motors. As to synchronous 
motors, theory was still a little doubtful. 

Mr. Blathy, of Budapest, thought that this 
latter question depended very much on circum- 
stances. The motor-generators would be best if 
higher tensions than standard tensions had to be 
applied. When tramways had to be driven from 
central stations, he believed in the direct triphase 
system ; the regulation was easy, and no loss of 
energy necessary ; the economy was, at least, as good 
as with continuous currents. The Valtelina Railway, 
110 kilometres in length, shortly to be opened for 
electric service, replacing the former steam service, 
would have passenger trains running at 40 miles, 
and goods trains at 20 miles an hour, with stations 
about four miles apart. It seemed to be overlooked 
also that the torque of the electric motor locomotive 
was constant, while that of a steam engine might 
fluctuate in the ratio of 2 to 3. There was no tender 
to be pulled, moreover, and the electric locomotive 
would draw at least as much as a steam engine 
of equal weight. With regard to frequency, he 
considered that 42 periods was coming more and 
more into favour as the lowest limit for arc lamps. 
For incandescence lamps 22 periods would suffice, 
and if we put three filaments in the lamp, there 
was nothing to prevent us from going down 
to 10 cycles. The energy flow in the triphase 
system was constant, and that constituted its chief 
superiority over the monophase and biphase 
systems, Vienna had been single phase; three 
years ago they had passed over to biphase distri- 
bution, and, with concentric mains, two distinct 
two-phase systems might quite well be advisable ; 
but the Continent was fairly unanimous as to the 
triphase system. 

Mr. Gerald Stoney, of Newcastle-on-Tyne, quoted 
a significant case. Messrs. Brown, Boveri, and 
Co. are now putting down triphase generators 
in one of the Frankfort municipal central stations. 
Mr. Stoney pointed out this change, of which Mr. 
Field had not been informed. The author had 
not touched upon the advantages of synchronous 
motor generators as condensers by over-exciting 
the generator. i 

- Mr. Geipel also emphasised that the complications 
of triphase switchboards were imaginary, since 
they had three small switches instead of two large 
ones. We could use lamps of lower voltage on 
three-phase systems, the generators cost much less 
than those for single-phase installations, and the 
regulation with lamp loads offered no difficulties, as 
he knew from experience. : 

In his reply, Mr. Field repeated that his remarks 
concerned chiefly low-tension networks, which Mr. 
Kolben appeared to have overlooked. With regard 


. | to the biphase system, he entirely concurred that 


it offered no advantages, except in special cases, 
such as Professor Thompson had spoken of, and 
that it suited the Board of Trade lations. If 
members would visit the Pinkston central station 
in Glasgow, they would ‘convince themselves that 
there were no complications in triphase systems. 
How well rotary converters would work, even if 
the engines would not keep in parallel, he had 
often seen in Glasgow. He quoted a case where 
two generators went out of step and were 
synchronised again, and only one _sub-station 
circuit went out. They did not in Glasgow 
regulate the tension in the generating station, but 
kept it at constant voltage in the sub-stations. 
Accumulator charging from rotary converters was 
not very convenient, he admitted. 

By the suggestion of Mr. R. K. Gray, who had 
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taken the chair, the two next papers by Mr. Mavor 
and Mr. Hobart were discussed together. 


‘MopErRN Commutatine Dynamo MacHINERY, WITH 
Spectral REFERENCE TO THE COMMUTATING LIMITS. 


Under the pressure of time, Mr. H. M. Hobart, 
at present of Berlin, hurried through his important 
paper, which we shall publish later, at a very rapid 
rate ; then Mr. Henry A. Mavor, of Glasgow, fol- 
lowed with his paper on the 


Desicn oF Continvous-Ourrent Dynamos. 

This we hope to publish later ; it is not one that 
can well be abstracted. The two papers, he said, 
might appear to have been written in combination, 
as they agreed almost entirely, except as to his 
formula (4) in which he differed from Mr. Hobart; 
but he had not seen Mr. Hobart’s paper till the 
evening previous, and, in fact, had not ec time to 
assimilate it. It was, no doubt, a very valuable 
paper ; but his impression was that many questions 
had not been dealt with sufficiently in detail to 
enable manufacturers to base designs upon it. 
Mr. Hobart’s tables were certainly good, and he 
ventured to suggest that if his own—Mr. Mavor’s 
—energy factor were introduced into them, the 
paper would become still more useful. He was 
convinced that notwitstanding all that had been 
said, there was still a field for ingenuity in com- 
mutator construction. He would, for instance, 
like to get rid of mica insulation. 

Mr. Kapp agreed that the continuous current was 
by no means old-fashioned, and that we had reason 
to occupy ourselves with particulars of design. 
Mr. Mavor wanted deep’ slots ; but sometimes flat 
slots might be right. For instance, for 1000-volt 
machines—there was’ no demand at present for 
higher voltages-—deep slots lost too much in insula- 
tion. We required many sections for the commu- 
tators ; and he would like to draw attention to a 
recent type of commutator bars, which were narrow 
and bent. - Mr. Kapp gave 4n approximate formula 
for ‘the output of a dynamo simply involving 
dimensions and speed; the power in kilowatts 
was P. :— 

L Uz 


00 “* 100 


where D and L meant the diameter and the length 
of the armature in centimetres, U the number of 
revolutions per minute, and C was a co-efticient— 
a very elastic co-efficient, he had to admit, as it 
varied from 0.6 for small machines of indifferent 
design to 2.6 for well-designed large machines. 
This C also depended on the diameter, the relation 


. D 
being 0.6 + 500 


Professor Carhart contented himself with con- 
gratulating the authors on their papers. 

Professor 8. P. Thompson was glad to have this 
opportunity of saying something on continuous- 
current dynamos. e did not wish to criticise ; 
the papers were very useful; but he would ask Mr. 
Mavor what his energy factor really meant. In (1) 
it was explained as ergs per second per cubic centi- 
metre per second, and a little lower down “ unit 
velocity and unit field’ were introduced. If the 
latter was a slip—(Mr. Mavor at once assented)—we 
had in the K simply the ampéres passing through 
the square centimetre of the active belt, reckoning 
copper and iron together, and. it would then not be 
very surprising that manufacturers had come to 
substantially the same values for the energy factor. 
As Mr. Kapp had given a formula, he might remind 
the Section of a rough formula proposed by Mr. 


Steinmetz: the output P is in kilowatts = a. 


where d and / represented respectively the diameter 
and the length of the core body, and S was a con- 
stant varying between 2 and 4 for square inch units. 
The speed did not enter into this formula, as it re- 
ferredto a certainapproved best speed. Mr. Hobart’s 
Tables and paper, particularly the researches on 
the subdivision of a given number of turns in 
many slots, were of much value, but he would 
like to have a little more information concerni 

the machines of Table II., where nothing was | 
on fluxes and flux density in the gaps. The re- 
actance voltage was a quantity we owed to Messrs. 
Parshall and Hobart. This voltage, and its ratio to 
the average electromotive force, might be useful 
terms as regards commutation, but he was doubtful 
whether the ratio was the proper quantity to be 
considered, because in reversals we depended, not 
on average field, but on actual field. we had a 


D. 
P. =C. i 


perfect brush, the current should suddenly go down 
to zero; but there was the time interval, the com- 
mutation period, depending upon the fringe of field, 
the pole tips, &c.; and what happened in this 
interval nobody really had attempted fully to inves- 
tigate. Mr. Parshall assumed that the current 
dropped in a kind of alternating-current sine curve. 
The carbon brush sheared off the current as in a 
valve, and the resistance in the varying area of con- 
tact played an important part. Much had been 
written on commutator construction, but nobody 
had seemed to have touched on the engine. Yet 
we could not expect engine ‘builders to construct 
engines which would vary their speed inversely as 
to diameters of the dynamos. 

Mr. Chamen, of Glasgow, mentioned that at 
Port Dundas several sets of 1200 horse-power 
engines were running at 250 revolutions, and a large 
Willans engine of 2400 horse-power at 180 revolu- 
tions. He believed in high-speed engines, and his 
experience had convinced him that mechanical 
troubles alone prevented the general adoption of 
high-speed engines. This, the reader will find, is 
very much Mr. Hobart’s view. The absolutely 
true running of commutators of high peripheral 
speeds and complete freedom of commutators and 
brush supports from vibration, he states, are purely 
questions of sufficiently solid and consequently ex- 
pensive mechanical construction throughout. 

Mr. W. B. Sayers referred to the difficulties of 
standardisation, which Mr. Hobart himself had 
characterised as involving a stupendous programme 
of rating. As regards the cause of the trouble in 
commutation, he thought we might roughly say that 
the commutator did not give the current any guid- 
ance when it falls off, and he further developed the 
diagram which Professor Thompson had drawn. 

Colonel Crompton considered Mr. Mavor’s sug- 
gestion of practical value, while much that had been 
written on dynamo design was useless. We had 
now learned to keep commutators perfectly smooth 
and round and steady. In that respect the adop- 
tion of the wheel press process for the construction 
of commutators constituted a great improvement. 
He endorsed what Mr. Chamen had said—that we 
could obtain economy only with high peripheral 
speeds in engines and dynamos. That was the one 
point, moreover, on which we did score in England. 

In replying, Mr. Hobart acknowledged that Mr. 
Mavor’s formula (4) seemed to be very convenient. 
The 1000 volts of which Mr. Kapp had spoken 
need not be the limit, so far as constructors were 
concerned. The higher the voltage, the easier the 
design. Mr. Lasche had done some good work on 
tension members in large alternating machines ; 
that might be possible also for commutating 
machines. With regard to Professor Thompson’s 
inquiry concerning Table II., Table VII. con- 
tained further information. The ratio of reactance 
voltage to the average voltage he did not himself 
regard as of muchimportance. The problems deal- 
ing with the fringe commutating zone were very 
complicated to follow, but we had not been very 
successful in our attempts to improve matters by 
shaping the pole corners. 

Mr. Mavor thought that the ratio reactance volt- 
tage to average electromotive force was useful, 


because it included the average field. He hoped} 


that his formula (4) would be found convenient 
With respect to the independence and connection 
between engine and dynamo, that question had 
received far tco little consideration. Dynamo 
makers had had to adapt themselves to the practice 
of the engine builder, and he thought the time had 
now come when the engine constructor should study 
the special desires of the dynamo maker. 

Votes of thanks to the University authorities and 
Professor Gray, and to Mr. Langdon, the Chairman, 
oan the very successful proceedings to a con- 
clusion. 





THE EXCURSIONS AND VISITS T0 WORKS. 


It is not possible even to enumerate all the 
excursions and visits to works made during the 
Congress. On each afternoon works sufficiently 
varied in their nature to suit the wide interests of 
the Congress were opened to members, while trips 
were organised to some of the romantic spots in 
the west of Scotland, whose scenic charms were 
fortunately displayed in bright sunny weather. 
Friday was entirely given over to enjoyment, 
there being four excursions. Edinburgh, with its 


historical associations, and the Forth Bridge, with 





its immense and impressive proportions, claimed 


the attention of a large number; but the Clyde 
estuary, as ever, proved the most seductive. One 
excursion was by the Caledonian Company’s steamer 
Duchess of Hamilton, from the famous Broomielaw 
quay in Glasgow, down the river which Glasgow 
enterprise and capital has dredged, until the town 
is acknowledged, with, perhaps, a little of poetic 
licence, as a ‘‘sea-girt city.” The ¢ panorama 
of shipbuilding and engineering works along the 
river proved most impressive, especially to the 
foreign guests. The scene was changed when, in 
slipping past Greenock, the upper estuary, bordered 
by fir-clad hills, came within view. The steamer 
threaded its way through the — of Bute, and 
into some of the long narrow lochs winding among 
the Argyllshire hills, and finally the members, land- 
ing at the head of Loch Long, proceeded to drive to 
Tarbet, and taking a steamer down Loch Lomond, 
returned by rail to Glasgow. 

The other trip was by the Parsons’ steam turbine- 
driven steamer King Edward, the machinery of 
which was the principal source of attraction. The 
vessel was to have gone into the lower estuary, but 
a fresh breeze suggested as prudent a more pro- 
tected route, and thus the vessel went up Loch 
Fyne, and afterwards up the same lochs in the 
Kyles of Bute as had been traversed earlier by the 
Duchess of Hamilton. The third steamer chartered 
was the ever-popular Columba, which was reserved 
for the Iron and Steel Institute, and went up to 
Inverary. All the trips added greatly to the 
pleasure derived from the week’s congress. 

In conclusion, we offer our hearty congratulations 
to the promoters on the splendid success of the 
Con We would specially mention the 
five members of the original committee, and the 
most active agents throughout—Dr. Robert Caird, 
Professor Archibald Barr, D.Sc., and Messrs. A. 8. 
Biggart, J. F. McIntosh, and H. A. Mavor, 
as well as Mr. J. D. Cormack, now Professor of 
Mechanical Engineering in the University College, 
London, who did great service as general secre- 
tary, and bore the constant strain of the heavy 
duties involved in organising and carrying to 
success a congress unique in its comprehensive 
character. To the London committee much 
of the scientific results of the Congress were 
due, Sir Douglas Fox, Mr. James Mansergh, 
and Dr. J. H. T. Tudsbery having given most 
valuable help. The honorary secretaries of all 
the sections also deserve credit for working so 
willingly and energetically—Mr. R. Elliott Cooper 
was Secretary for Section I.; Professor L. F. 
Vernon Harcourt for Section II.; Mr. Edgar 
Worthington, B.Sc., for Section III, Mr. 
R. W. Dana for Section IV.; Mr. Bennett H. - 
Brough for Section V.; Mr. James Barrowman for 
Section VI.; Mr. Thomas Cole for Section VII. ; 
Mr. J. W. Helps for Section VIII.; and Mr. W. 
G. Macmillan for Section IX. Where so many 
contributed enthusiastically and loyally it is im- 

ible to name all who are worthy of mention ; 

ut we cannot refrain from referring to the splendid 
work done by Mr. James Rowan in connéction with 
receptions and entertainments; by Mr. Matthew 
Paul in the almost herculean task of finding 
accommodation for the members of the Congress 
within a city already overcrowded by exhibition 
visitors and holiday tourists ; and by Dr. Barr in 
arranging the rooms and other accommodation for 
the meetings at the University, which proved 
admirably suitable and convenient for the Congress. 





Russian Ports.—The Russian Government has decided 
upon the re-construction of the of St. Petersburg 
and Cronstadt. Cronstads will @ strictly a war 
rb, and will be closed to merchant vessels. Sv. Peters- 

urg is to remain a commercial port. The commercial 
port at Sevastopol is to be transferred to Theodosia, 


_Bexeran Coat Exports.—The exports of coal from Bel- 
gium in the first half of this year were 2,108,000 tons, as 
com with 2,468,590 tons in the qmencanding period 

. The exports in June figured in these totals for 
328,974 tons, as compared with 467 tons in June, 1900. 
The exports to France figured in the general total for the 
past two lialf-years for 1,675,422 tons and 1,830,469 tons. 


Fireproor Woop.—The secretary of the United States 
Navy has approved a report of the Board of Naval Con- 
struction recommending a discontinuance of the use of 


the protective decks essels having such decks, 

all vessels below tho berth deck. ‘Wood treated 
e used, owever, 

boats and rpedo-boat destroyers, and will be pektied, 








In other ships metal be used in the place of wood 
wherever possible, 
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THE WHITEHEAD TORPEDO WORKS | 


AT FIUME. 
Tuese works were established by Mr. Robert 
Whitehead in the year 1872, at Fiume, a town of 
35,000 inhabitants, situated at the northern ex- 


tremity of the Gulf of Quarnero, about 46 miles | 


south-east of Trieste. Mr. Robert Whitehead was 
born at Bolton-le-Moors, Lancashire, on January 3, 
1823, and attended the Grammar School there 
until fourteen years of age. After one year’s pri- 
vate study he began his practical training in the 
shops of Messrs. R. Ormond and Son, Manchester, 
where his uncle, Mr. W. Swift, was manager. 
During the six years that he remained in these 
works, in his spare time he studied assiduously at 
the Mechanics’ Institute in Manchester. 

On leaving Manchester, Mr. Whitehead went as 
draughtsman to the works of Messrs. Philip Taylor 
in Marseilles, then known as 
the ‘‘ Forges et Chantiers de 
la Mediterranée,” of which his 
uncle had been appointed 
manager. Here he remained 
three years, and in 1847 went 
to Milan, where he occupied 


| posed at 90 deg., and working on the same crank. |8 millimetres long, with air vessel for 70 atmos- 
‘0 equalise the speed,. which otherwise would have | pheres, and driven by a three-cylinder Brotherhood 

constantly diminished with the fall of pressure in engine. 

the air reservoir, an automatic regulator was pro-| In 1875 Norway, Sweden, and Denmark acquired 

vided which controlled:the cut-off of the engine. | the right to the use of the invention, and in 1876 
This torpedo had a speed of 6 to 7 knots at 700 / Turkey and Russia. For the last-mentioned Go- 

yards. Further trials were made from the Austrian | vernment torpedoes were constructed, not only for 

gunboat Gemse in 1867 and 1868. Upto that time use from ships, but also for coast defence, they had 


the depth of ‘the torpedo had been controlled by a 
hydrostatic plate only. The trials made in 1868 
showed that something else was necessary, that is 
to say, although the hydrostatic plate gave the tor- 
pedo a good average depth, the variations from 
these depths might be as much as from 0 Coupete 
on the surface) to 6.or 8 metres. Here Mr. White 
head brought out the invention known for so 
many years as the ‘‘ secret” of the torpedo, the 
one thing necessary to turn it into a weapon of | 








precision as far as its depth-keeping properties | 


-| torpedo works of Schwarzkopff and Oo. 


a length of 6.7.metres, and madé,17 to 18 knots at 
1000 metres. Portugal adopted the weapon in 
1877, followed shortly afterwards by Argentina, 
Belgium, Chili, and Greece; in 1885 by Holland, in 
1891 by the United States, and in 1895 by Japan, 
which up to then had been supplied by the German 
China, 
hitherto supplied by the same firm; was the latest 
addition .to the list, having ordered during the 
present year. 

A Whitehead torpedo of the latest type is shown 
in Fig. 2, page 395, and the 
following short description will 
give some idea of the progress 
made since the historical trials 
in 1866. Beginning at the for- 
ward end, we have the ‘“‘pistol”’ 
or percussion firing i sacl 





himself in the construction of 
silk-spinning machinery. He 
patented several important 
improvements in this branch, 
but was debarred by political 
events from reaping the bene- 
fit of his inventions, as the 
revolutionary government an- 
nulled the patents granted 
under the Austrian régime. 
For the next two years Mr. 
Whitehead was in the service 
of the *‘ Austrian Lloyd” in 
Trieste, as constructor, after 
which he took the post of 
manager to the ‘* Stabilimento 
Tecnico Triestino” (Messrs. 
Strudthoff). 

In 1858 he accepted the in- 
vitation of a number of Fiume 
capitalists to assist in the foun- 
dation of a marine engineering 
works under the name of the 
‘*Stabilimento Tecnico Fiu- 
mano.” The new enterprise 
rapidly attained great repute 
owing to the excellence of the 
marine engines of Mr. White- 
héad’s construction, most of 
them being supplied to the 
Austrian Navy, which was,. in 
fact, the chief supporter of the 
works, The falling off in the 
requirements from this quar- 
ter in 1871 was the forerunner 
of the closing of the works in 
1872, when Mr. Whitehead 
took them over in his own 
name, and founded the now 








A, consisting of the striker 1 
(see Fig.’ 3), armed with 
**whiskers” 2 for insuring 
engagement with the skin of 
the enemy’s vessel, should the 
torpedo strike a glancing blow. 
The head B is formed of phos- 
phor-bronze sheet 1.5 milli- 
metres thick, and contains the 
charge of damp gun-cotton 3, 
with a dry gun-cotton primer 
4, and a percussion cap 5, 
which last is fired when the 
striker 1 is driven back by the 
torpedo reaching its. target. 
The head described (‘‘ war 
head”) is replaced for exer- 
cising pu by a head of 
steel plate some 3 millimetres 
thick, the explosive charge is 
eg either by water 
ballast or by a teak dummy, 
and the ‘‘ pistol” by a false 
point of iron, having a trans- 
verse hole for receiving the 
tow line when the torpedo is 
picked up after a run. 

Next we have the air vessel 
C, consisting of a flask of steel 
capable of supporting the hy- 
draulic test pressure of 2U0 
atmospheres, to enable a work-: 
ing pressure of 150 atmos- 
pheres to be carried. The 
air vessel is charged by intro- 
ducing a nozzle in the socket 6, 
Fig. 4, the air charge being re- 

_ tained by the check valve 7, or, 
in case the torpedo is not re- 








well-known torpedo works. In 
this undertaking he was joined 
by his son-in-law, Count 
George Hoyos, and later by 
his eldest son, Mr. John 
Whitehead. 

The history of the evolution 
of thé Whitehead torpedo may 
be briefly given as follows: 
In’ the year . 1860, Captain 


Mr. Rospert WHITEHEAD. 


Luppis, of the Austrian Navy, conceived the idea were concerned. This invention consisted in the 


of a boat for coast defence, dirigible from a dis- | addition of a pendulum, controlling a second pair | 


tance, and carrying an explosive charge to be fired | of horizontal rudders, so that the hydrostatic plate 
by a contact device. In 1864 Captain Luppis | now governed the absolute depth, and the pendu- 
associated himself with Mr. Whitehead, so as to|lum prevented the depth line varying appreciably 
bring practical mechanical ability to work on his | from the horizontal. 

invention. Mr. Whitehead quickly decided that| In July, 1870,.Mr. Whitehead made a series of 
the idea of a boat steered from the shore was) experiments in presence of the representatives of 
impracticable, and that the only possibility of | the British Admiralty at Sheerness, with such satis- 


success was offered by an underwater projectile 
independent from the moment it.was-launched. 
The first torpedo, as we now understand the word, 
was finished in October, 1866, and is illustrated in 
Fig. 1, page 395. It had a diameter of 355 milli- 
metres, and a length of 3.35 metres. The total 
weight was 136 kilogrammes, and the explosive 
charge 8 kilogrammes, the air pressure in the 
reservoir being 25 atmospheres. The engines were 
of the compound oscillating type, there Sales one 
high-pressure and one low-pressure cylinder dis- 


| factory results that the British Government acquired 
‘the use of the invention in 1871, as Austria: had 
| already done in 1868. This example was followed 
in 1872 by France, and in 1873 by Italy and Ger- 
many, with the proviso, however, from the latter 
power that the speed of the torpedo must be brought 
up to at least 16 knots for a run of 550 metres. In 
the course of a year this task was easily accom- 
plished, and the torpedo made for the German Go- 
vernment running 17 knots for a distance of 760 
metres ; this was a 35-centimetre torpedo, 6 metres 








quired to be used immediately 
after charging, by the hand 
screw-down valve 8. Commu- 
nication is established between 
the air vessel and the torpedo 
engine my the pipe 9 leadin 
to the admission valve D an 
to the pressure regulator E, 
which is in direct connection 
with the slidé-valve chests of 
admission valve D is furnished 
with a lever 10 which engages with and is thrown 
back by a projecting bolt in the impulse tube when 
the torpedo is launched. The turning back of this 
lever admits air to the engine, the air at high 
pressure being reduced to working pressure in its 
passage through the pressure regulator or reducing 
valve. 

When the torpedo is fired from an above-water 
tube, this operation is actually a little more com- 
plicated than would be supposed from the above 
description, as in this case the throwing back of 
the air lever 10 may be likened to the cocking of 
the hammer of a gun, and the actual admission of 
air to the engine is effected by the action of the 
water on the little plate 11 (‘‘water tripper ”) 
when the torpedo takes its first plunge, so that 
the ‘‘water tripper ” may stand for the trigger of the 


the engine F. The 


gun. The object of this supplementary mechanism 
| is to avoid the loss of air and general shaking up 
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which would occur were the engine allowed to race | admission, cut-off, and exhaust are controlled by a|air is led away to the aftermost extremity of the 
under full pressure during the flight of the tor-| valve to each cylinder, actuated by a cam on the | torpedo through the hollow engine shaft 12. : 
pedo through the air, engine shaft, with which they are kept in close As we have concerned ourselves up to now with 


The engine F is of the three-cylinder type ; the | contact by. the pressure of the live air, The exhaust | the propelling mechanism of the torpedo, we will 
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follow the engine shaft through the buoyancy 
chamber G to the tail. The shaft is continued 
right through this part, and carries the left-handed 
propeller 13; a sleeve tube turning freely on the 
shaft carries the right-handed propeller 14, and 
this sleeve tube is driven at the same speed as the 
shaft, but in the opposite direction, by the nest of 
mitre gearing 15. This arrangement is adopted to 
prevent the rotation of the torpedo on its own 
axis, which would inevitably occur if the torpedo 
were driven by a single propeller. 5 

We may now consider the remaining mechanism 
of the torpedo, which consists of two apparatus, 
each of equal importance to the propelling ma- 
chinery, the first controlling the depth line or ver- 
tical trajectory of the torpedo, and the second the 
direction or horizontal trajectory. 

The depth mechanism (‘‘diving gear”) is con- 
tained in the chamber J abaft the air vessel, and 
consists of a spring-loaded hydrostatic piston 16 
working in conjunction with a pendulum 17, through 
the medium of the steering engine (servomotor) 18 
on the horizontal rudders 19 of the torpedo. As 
before explained, the function of the hydrostatic 

iston is to keep the torpedo at the absolute depth 
fine called for by the compression of its spring ; 
the pendulum prevents the torpedo taking an ex- 
cessive angle up or down, and flattens, as one may 
say, the strongly undulating depth line which 
would be produced by the action of the hydro- 
static plate alone. 

The gyroscope steering mechanism K is disposed 
in the buoyancy chamber G immediately abaft the 
engine bulkhead. This apparatus was invented in 
1897 by Mr. L. Obry, engineer, of Trieste, improved 
and introduced by Messrs. Whitehead, and now 
forms an essential part of the torpedo. It con- 
sists, as its name denotes, of a gyroscope 20 act- 
ing through a miniature steering engine 21 on the 
vertical rudders 22 in the tail. The gyroscope 
wheel is set in — rotation by the action of a 
spiral spring wound up by hand before launching 
the torpedo, and released by the throwing back of 
the air-admission lever; hence the moment the 
torpedo commences to move in the impulse tube, 
the gyroscope wheel is rapidly revolving, and, as is 
well known, will continue to revolve in its original 
plane of rotation. 

Should the torpedo, therefore, be deflected by its 
head striking the water first (as is usually the case, 
for instance, when firing from the beam of a tor- 
pedo-boat in motion), or, indeed, from any other 
cause, the gyroscope corrects this deflection by 
giving helm port or starboard, as required. 

The success attained by this latest addition to 
the torpedo has been phenomenal, so that it may 
fairly be said that the gyroscopic steering apparatus 
has done for the direction of the torpedo what the 
combination of hydrostatic plate and pendulum did 
for the depth line. 

We give below the principal data of the torpedo 
we have been examining : 

Diameter ... ns ee 45 centimetres 
Length, including pistol ee 5 metres 
Weight, ready for launching ... 557 kilogs. (1228 lb.) 
Weight of explosive charge 
(damp gun-cotton) ..- 60 kilogs. (132.2 Ib.) 
Capacity of air vessel ... B41 litres (12.04 
cubic feet) 
Working pressure in air vessel... 100 atmos. (1470 Ib. 
per square inch) 
Working pressure in engine... 35 atmos. (514.5 1b. 
per square inch) 
Diameter of cylinders of engine 

(three)... ‘aa axe RS 
Stroke bis i sail | Aisane 
Pitch of screw-propellers (four- 

bladed) ... 5 ” we 


4 in. 


40 ,, 


After this short review of the development of 
the torpedo to its present form, we will proceed to 
a description of the works of Messrs. Whitehead 
and Co. at Fiume, of which we give a plan in 
Fig. 5 on page 395, and a perspective view in Fig. 6 
on page 399. 

These works have been almost entirely rebuilt 
during the last few years, and will now compare 
favourably with anything to be seen in the United 
Kingdom. 

The foundry is exceptionally lofty and well 
lighted, and is served by two powerful travelling 
cranes, at present worked by hand power, but to 
which electricity is shortly to be applied. For 
iron casting a No. 4 Stewart’s rapid cupola is used, 
stationed outside the foundry ; the casting ladles 
are filled from its tapping trough, which extends 
through the wall. The greater part of the work of 
the foundry consists, however, in bronze castings, 


and for these there is a range of 12 crucible 
furnaces, the hot gases from which pass through 
rectangular cast-iron flues in the core and mould- 
drying chamber before entering the uptake; in 
this way the core stove is kept at high temperature 
by heat that would otherwise be lost. 

In the same building with the foundry is the 
power-house, containing the main driving engine, 
two steam dynamos for lighting and power trans- 
mission, air compressors, and hydraulic pump and 
accumulator for forging press. The main engine is of 
the vertical marine pattern by Messrs. Shanks, of 
Arbroath, triple-expansion surface-condensing, with 
cylinders 84 in., 134 in., and 22 in. by 18 in. stroke, 
It a supplied with steam at 150 lb. per square 
inch. 

The steam dynamos each consist of a marine- 
pattern compound engine, surface-condensing, 
cranks at 180 deg., cylinders 12.6 in. and 18.9 in. by 
10.25 in. stroke, coupled direct to a six-pole 
generator with drum armature; electromotive force 
100 volts, current 800 amperes. The engines were 
built by Messrs. Ringhoffer, of Schmichow, near 
Prague, and the dynamos by Messrs. Siemens, of 
Budapest. 


The air compressors, four in number, were! 


Fic. 11. 


built in the works ; they are of the vertical type, 
effecting the compression in two stages, and each 
capable of furnishing 550 litres (19.4 cubic feet) of 
air at 100 atmospheres (14701b. per square inch) 
pressure per hour. 

Adjoining the power-house is the boiler-room, 
where steam is produced by three boilers of novel 
construction, one of which was illustrated by us in 
ENGINEERING, vol. lxii., page 554. 

Externally the boiler appears to be of the usual 
Lancashire type, differing only in not being bricked 
in ; internally the ordinary corrugated flue is con- 
nected with a flue of square section placed on edge 
and filled with water tubes extending from side to 
side of the square in cross layers; thatis to say, 
the first layer connects the lower right-hand plate 
to the upper left-hand plate, the second the lower 
left-hand plate to the upper right-hand plate, and 
soon. The tubes are not staggered, so that there 
is a through e between the tubes from end 
to end of the flue for cleaning purposes. Two of 
the boilers are of 200 horse-power each, the other, 
with single flue, is of 100 horse-power. 

From the boiler-house we pass into the main 
shop, a building of six bays, each 74 metres 
(24 ft. 7} in.) wide and 175 metres (574 ft.) long. 

Taking these bays as shown on the plan 
(Fig. 5 on page 395), No. 1 is devoted to heavy 
turning; No. 2 to light turning, milling, and 
shaping ; No. 3 and No. 4 to fitting and assembling 
torpedoes ; No. 5 to fitting and assembling launch- 
ing tubes, air compressors, and other accessories, 
and No. 6 to the machining of these objects. On 





the south side of the main shop are two bays 7} | 


metres wide, 125 metres long, and divided trans- 





versely into carpenter’s shop and smithy (for 
boilersmiths, coppersmiths, tinsmiths, and black- 
smiths). 

The centre of No. 4 bay is occupied by the control 
and tool-rooms—departments railed off by counter 
and grating. In the first-named department all 
pieces produced in the works are carefully gauged, 
weighed, and otherwise tested before assembling. 

Opposite the foundry is a two-storey building, 
the ground floor of which is the store, and the 
first floor the drawing and other offices ; the pro- 
longation of the ground floor of this building to 
the harbour is used asa boat shed, and contains 
two slips for hauling up the steam launches and 
other craft employed in torpedo trials. 

Svuth of this building, and extending some 
50 metres (164 ft.) into the sea, is the running 
station—a platform raised on piles about 8 ft. above 
the water. On this platform are installed the 
torpedo-launching frames and impulse tubes, and 
an observing room for the officials engaged in the 
running tests. The whole is roofed in (see Fig. 11), 
and served by an overhead electric crane. The 
running range extends due west from the station, 
and rafts are moored at the distances called 
for by the particular type of torpedo under test, 





THE Fuiicut oF a ToRPEDo. 


e.g., 400 metres, 600 metres, and 800 metres 
for the usual patterns; 1000 metres and 2000 
metres for torpedoes for coast-defence purposes. 

A narrow-gauge tramway, with turntables at all 
crossings, runs through the whole of the works and 
to the running station. Particular attention has 
been given everywhere to transport arrangements, 
as will be shown by the following list of the lifting 
and travelling gear employed in the various bays 
of the works (see views on our two-page plate). 

No. 1 bay is served by three walking jib cranes, 
capable of handling weights up to 1 ton. 

Nos. 3 and 4 bays (Fig. 10) have a top rail ex- 
tending the whole length of each bay, joined by 
numerous cross-rails with switches, and having 
a jockeys supporting chain blocks running on 
them. 

Nos. 5 and 6 bays (Fig. 9) are provided each with 
an overhead traveller for 4 tons and one for 1 ton, 
gv smithy with two overhead travellers, each for 

ton. 

Each yard is served by a gantry crane of 4 tons 
capacity, and the covered entrance to the store is 
spanned by a 2-ton overhead traveller. 

In addition to torpedoes, Messrs. Whitehead 
manufacture impulse tubes, air compressors, and 
all other accessories for the torpedo service, and 
have also a department devoted to the con- 
struction of air and gas compressors for scientific 
and other purposes, two-stage compressors for a 
terminal pressure of 200 atmospheres (2940 Ib. per 
square inch) being the usual type of these latter. 

Some of the tools are illustrated on page 399. 





The tool shown in Fig. 7 on the two-page plate is 
also worthy of notice. It is a boring lathe for air- 
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vessel shells, where the air vessel rotates in 
steadies near each end, is driven by a hollow 
driver, and operated on by a massive boring snout 
at each end ; the snout is pivoted in the middle, 
and its outward end is guided by a template 
giving the desired profile of the bore. 

~The works are lighted entirely by electricity, 
some 900 glow lamps and 40 arc lamps being 
employed. The number of workmen exceeds 800. 





THE BRITISH ASSOCIATION. 

In our last issue we briefly referred to the open- 
ing proceedings at the recent meeting of the British 
Association at Glasgow. As already stated, Pro- 
fessor A. W. Riicker is President this year, and 
he delivered 


-THE PRESIDENTIAL ADDRESS 


in St. Andrew’s Hall. The address took a wide 
range, dealing chiefly with the doubts that have of 
late been cast on the soundness of the atomic 
theory. It would be difficult within the space at 
our command to compress the views expressed in 
the somewhat speculative address without the risk 
of doing injustice to the author; and, indeed, to 
make the attempt would carry us outside the strict 
boundaries of our own proper province. Perhaps 
the safest course will be to quote the concluding 
paragraph of the address, in which Professor Riicker 
appeared to sum up his conclusions, and refer 
those of our readers who wish to pursue the sub- 
ject further to the proceedings of the Association. 

‘‘Tf no other conception of matter is possible,” 
said the President, ‘‘ than that it consists of dis- 
tinct physical units—and no other conception has 
been formulated which does not blurr what are 
otherwise clear and definite outlines—if it is certain, 
as it is, that vibrations travel through space which 
cannot be propagated by matter, the two founda- 
tions of physical theory are well and truly laid. It 
may be granted that we have not yet framed a con- 
sistent image either of the nature of the atoms or of 
the ether in which they exist ; but I have tried to 
show that in spite of the tentative nature of some 
of our theories, in spite of many outstanding diffi- 
culties, theatomic theory unifies so many facts, simpli- 
fies so much that is complicated, that we havea right 
to insist—at all events until an equally intelligible 
hypothesis is produced—that the main structure of 
our theory is true : that atoms are not merely helps 
to puzzle mathematicians, but physical realities.” 

The usual vote of thanks to the President for 
his address was moved by the Lord Provost of 
Glasgow, and seconded by Lord Kelvin. The latter 
described the attack on the atomic theory as a 
crude recrudescence of neo-berkeleianism, neo- 
science, neo-nihilism, neo-vitalism, and neo-pan- 
theism, which has grown up within the last ten 
years of the nineteenth century. From the time 
when Thomas Thomson in the University of 
Glasgow taught the atomic theory in his lectures, 
three years after he had learned it from Dalton, it 
had been felt to be a reality, and it would be mere 
word-splitting to say we are agnostic in respect of 
that theory. 

On the Thursday morning of the meeting there 
was the usual animated gathering of members and 
associates, both male and female, in the Reception 
Hall before the work of the Sections commenced. 
This year the Association has been especially fortu- 
nate, the University affording an almost ideal meeting- 
place, where all the Sections can be accommodated 
under practically one roof. The Bute Hall of the 
University formed an admirable reception-room. 
In regard to numbers the gathering was, as antici- 
pated, somewhat disappointing, the attendance being 
under two thousand ; so that Glasgow does not com- 
pare favourably in its devotion to the British Asso- 
ciation with other centres of industry, notably Man- 
chester and Newcastle. Indeed, the commercial 
metropolis of Scotland has not lived up to its own 
record, for the attendance of the present year has 
fallen short of that of the last Glasgow meeting 
in 1876 by not far from a thousand ; and it is even 
below the total of forty-six years ago, when the 
city had a far different importance to that which it 
has now attained. This has been a sad disappoint- 
ment to patriotic inhabitants of ‘‘ the second city 
in the kingdom ;” but, if one may judge by what one 
hears, it is to be easily accounted for. The difii- 
culty of getting accommodation during an Exhibi- 
tion period, and the charges of hotel keepers, have 


done much to keep down the attendance, many 
members of the British Association—not a class 








devoted to brass bands, switchbacks, and side 
shows—apparenily acting on a rule, which has 
something to be said in its favour, of never 
visiting a city which is carrying on a big exhi- 
bition. 

A wise change was made this year in the pro- 
gramme, the whole-day excursions of Thursday 
having been abandoned, whilst more ambitious 
trips were arranged for the Saturday of the 
meeting. Of late years the Thursday excursions 
have been less and less attended. Most of the 
sections have got through their business on the 
Tuesday of the meeting, and even if sittings were 
held on the Wednesday, they have been sparsely 
attended. There has, therefore, generally been a 
dies non—the second Wednesday—for those who 
decided to go to the Thursday excursions, and con- 
sequently the majority returned home. The Asso- 
ciation has suffered through attempting too much. 
Four days for sittings of sections are quite enough : 
the Thursday and Friday of the first week and 
Monday and Tuesday of the second ; leaving Satur- 
day free for the pleasure trips, which are a great 
attraction—and quite legitimately so—to the 
majority of members. It is to be hoped this new 
departure will be the rule. There is another reason 
why the excursions are not so popular as they 
might be. Members find that sometimes by 
going to the railway station and taking ordinary 
tickets they can do the trip at a smaller cost than 
that paid for the Association tickets. Where any 
surplus goes to is not generally known ; presumably 
not into the coffers of the railway companies. 

There is one other respect in which the sections 
attempt too much and do a great deal too little. The 
way in which papers are crowded into the pro- 
gramme prevents them from being properly pre- 
sented and adequately discussed. The great value 
of a paper is that it should provoke discussion. 
In this way crude opinions and erroneous views 
are exposed, whilst sound principles receive 
confirmation by eminent authorities. Adequate 
discussion, however, needs preparation, and when 
no one knows what papers are to be read until 
the morning they are presented, it is hopeless 
to expect adequate discussions on scientific ques- 
tions. In order that the British Association may 
fulfil its declared function of the advancement 
of science —in accordance with its title—it is 
necessary that the programme of papers should be 
prepared some time before the meeting, and that 
means should be taken to inform members as to 
the views to be expressed. That means fewer 
papers; but if this were the rule, we should no longer 
see authors reading their productions to an audience 
not numerous enough to fill the front bench, and 
presidents of sections only anxious to get the whole 
thing over, and the business closed. 

The British Association has, in the past, done 
much great work, and it is still a valuable institu- 
tion, the decay of which would be a loss to the scien- 
tific world and a sign of national decadence. It is 
the thought of how much more it might do—how 
much more could be secured from the gathering 
together of so many eminent in science—that lends 
regret to certain manifest shortcomings. They are 
defects which a little vigour on the part of the 
executive would remove, 


Tue ENGINEERING SECTION. 


The proceedings in Section G commenced, as 
usual, on the Thursday of the meeting, September 11, 
by the reading of the Presidential Address. As 
already stated in our last issue, Colonel R. E. 
Crompton presided over the Engineering Section. 
In accordance with custom, we print his address 
in full on page 417. The usual vote of thanks 
was briefly proposed by Sir Alexander Binnie and 
seconded by Sir Frederick Bramwell. 


MecHanicat Exuisits aT THE GLASGOW 
EXHIBITION. 


The first paper on the list was by Mr. D. H. 
Morton, of Sieasow, the subject being ‘‘ The Me- 
chanical Exhibits at the Glasgow Exhibition.” 
This was a long and. comprehensive paper, which 
would form a useful guide to those visiting the 
Exhibition, the author introducing certain sug- 
gestive critical remarks from time to time. We 
have, in these columns, dealt so largely with the 
contents of the Exhibition that we need hardly go 
over the same ground again. 

The paper was not of a nature to lead to dis- 
cussion. After a few remarks from Professor 
Unwin, in which he spoke of the ability shown by 


the author in dealing with the subject, a vote of 
thanks was proposed by the President. — 


Marine Lieuts. 


Two papers by Mr. J. R. Wigham were next 
read by the author. The first described a ‘‘ Long 
Continuous-Burning Petroleum Lamp for Buoys 
and Beacons.” This invention was described: and 
illustrated in our issue of October 12, 1900. It 
will be remembered thatthe chief feature of 
novelty is a long wick, which passes over a roller, 
the two ends hanging down. The flame springs 
from the part that passes over the roller, and not 
from the ends, as in ordinary lam One part 
of the wick is conveyed up through an oil-tight 
brass tube, receiving its supply of oil from the 
reservoir through holes in its sides, and the other 
part is brought down through a tube standing 
above the level of the oil in the lamp. A circular 
float is placed in a copper cylinder fixed to the 
bottom of the lamp and filled with oil, and to this 
float one end of the wick is attached. The oil in 
the cylinder is allowed to leak away through a 
special valve, and as the level is lowered, the float 
falls very gradually, thus causing the wick to 
travel over the roller, and so presenting a new 
surface to the flame. Some figures as to cost given 
by the author were of interest. The consumption of 
oil (petroleum) is about half-a-gallon in 24 hours. 
At 6d. per gallon this would amount to 3d. per day. 
This is inclusive of the oil in the float chamber 
that is allowed to drip away ; but this, in escaping 
into the sea, performs a very useful function in 
subduing the wave motion in the neighbourhood of 
the buoy. Naturally this oil could be saved, and 
in that case the consumption would be about 
one-sixth of a gallon per diem. The light is 
intended to be visible for about five or six miles, 
and will continue to burn without attendance for 
periods up to 90 days if required. This arrangement 
for oil-lighting may be compared with the com- 

ressed-gas system which it is intended to replace. 

hen the gas, in the latter, is exhausted, it is 
necessary to recharge the empty reservoir of the 
buoy. A boat or steam tender bring; a high- 
pressure cylinder containing the fresh charge of 
gas alongside from the works, which are erected 
for making the special kind of gas, and the charge 
is transferred. ‘To refill an oil reservoir and change 
the wick would be a less expensive and a simpler 
operation. 

Mr. Wigham’s second paper described ‘‘ A New 
Scintillating Lighthouse Light.” After referring to 
the almost universal adoption of the dioptric system, 
the author proceeded to say that in the case of fixed 
lights the dioptric apparatus collects by means of a 
central refracting belt and upper and lower prisms 
the vertical rays which fall upon them from the illu- 
minant, and transmits them with the unrefracted 
horizontal rays to every part of the horizon asa 
steady continuous light. At tolerably close distances 
the illumination from this arrangement appears 
as a pillar of light, of the height of the apparatus 
and the breadth of the illuminant. In the case of 
revolving lights, the optical devicé collects both 
the vertical and the horizontal rays of the illumi- 
nant by means of annular lenses and upper and 
lower prisms, and sends them in snailiel ete 
to the horizon. Each of these beams is much 
more powerful in its effect than the fixed light, 
but in order that the whole horizon may be 
reached it is necessary that.the lenticular appa- 
ratus which transmits them should revolve. As 
a consequence there are intervals of darkness 
longer or shorter in duration, according to the 
speed of the revolution. Shipmasters object to 

ese intervals, because it is difficult to take a 
bearing and identify the light when it shows 
itself only for a short time, especially as the 
periods of darkness are much longer than those 
of light. There is also the difficulty that the 
light never appears in the exact position. from 
which it seems to have disap » owing to the 
insensible wandering of the eye during the interval 
of darkness, and therefore in thick weather the 
recurrence may be entirely invisible. The French 
lighthouse authorities have established what are 
called feu éclair lighthouses, based upon the prin- 
ciple that to obtain the full value of any artificial 
light it is only necessary that it should remain before 
the eye for a period of one-tenth or one-twelfth 
of asecond. The revolving lenticular apparatus is 
so constructed as to bring the focal light to the eye 
for a period of one-tenth of a second, with a recur- 





rence of the light after an interval of darkness of 











402 


ENGINEERING. 


[SEPrT. 20, .1907. 








MECHANICAL FILTERS AT THE GLASGOW EXHIBITION. 
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Fig. 1. 


(For Description, see Page 404.) 
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In the author’s scintillating light, 
the lenses are so placed with regard to each other, 
and are revolved at such a proportioned rate 
of speed, that the beams from each of the revolv- 
ing lenses follow each other so rapidly that the 
impression of the flash of one beam remains on 
the retina of the observer’s eye till that of the 
succeeding beam takes its place, the — effect 
produced being a continuously visible scintillating 
light. The lenses do not revolve by means of rollers 
on a race-plate, as in the case of ordinary revolving 
lighthouse lights, but are mounted upon a framing 
concentrated on a pivot, and so evenly balanced as 
to reduce the friction of the parts to a minimum. 

The discussion on Mr. Wigham’s two papers was 
opened by the Chairman, os. sam} Crompton, . who 
said that the long-burning light appeared to have 

ints of simplicity as compared to some others. 
He had some experience in trying to burn petro- 
leum, and would ask the author whether he had 
found difficulty through the gritty particles so 
plentifully found in all cheap petroleum. 

Professor Barrett, of the Royal College of Science 
for Ireland, said he had seen the scintillating light 
described. The lamp which the author was show- 
ing in the University had been placed on the top 
of a high tower in Dublin, and he had observed it 
from his house. The results of his investigations 
were contained in a report, some details contained 


5 seconds. 





in which he gave. From this it would appear that 
the source of light consisted of a ring, some 13 jn, 





in diameter, of 16 large incandescent gas lights, 
with one or more similar burners in the centre of 
the ring. Atarate of one complete revolution in 
four seconds the interval between the flashes is so 
short that the light is never extinguished, and 
resembles a brilliant scintillating star. This striking 
characteristic Professor Barrett attributes mainly 
to the large diameter of the ring of burners 
whereby a certain divergence of rays uniform 
in all azimuths is produced by each of the 
annular lenses. The rapid rotation of the lenses 
blends these divergent rays into a continuous beam 
with superposed scintillations, caused by the more 
powerful parallel rays from the lenses. The light 
as mounted in Dublin was viewed by Professor 
Barrett from his house at Kingstown, a distance 
of 5$ miles. At first his eye was at once arrested, 
though unaware of the exact position, the flashing 
light asserting itself far above the numerous other 
lights of the city. Professor Barrett suggested 
that by the use of the Morse alphabet the name of 
the light could be spelt out, and information thus 
conveyed to the mariner as to his position. 

Mr. Wigham, in replying to the discussion, said 
that sediment in the oil was one of his greatest 
troubles, but he had overcome this by the use of a 
filter consisting of thick cotton layers between fine 

uze. 

. Recorpine Hicu-Pressure Expiosrons. 

Mr. J. E. Petavel, of Owens College, Manchester, 
pext described ‘‘4 Recording Manometer for High- 
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Pressure Explosions.” It would be difficult to 
give an adequate description of this interesting 
instrument without illustrations. For the present, 
therefore, it will be sufficient to say that the spring 
of an ordinary indicator is replaced by a metal 
cylinder. The travel of the piston is therefore 
limited to the amount allowed by the elastic com- 
pression of the metal. In the case of the records 
referred to in the paper, this was about one-thou- 
sandth of an inch. A mirror is supported on a 
lever, to which the motion of the piston is imparted, 
and in this way a ray of light is reflected on to a 
rapidly-revolving cylinder; thus recording on a 
magnified scale the motion of the piston. 

At the conclusion of Mr. Petavel’s description, 
the Section adjourned until the next day. 


Roap Resistance. 

The first business on Friday, September 13, in 
the Engineering Section, was the reading of the 
report of the Committee on Resistance of Road 
Vehicles to Traction by Professor Hele-Shaw, Secre- 
tary to the Committee. This was largely of the 
nature of a preliminary report, containing 4 
forecast of what would the progress of 
the work of the Committee. The subject is 


one of great importance, and been too 
long neglected by engineers. It is to be hoped 
that the Committee will be able to out the 


excellent programme sketched out, and that without 
delay. The practice of rogd engineering has not 
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only not advanced during the last three-quarters of 
a century, but has actually gone back, and yet 
there are few things that more closely and more 
frequently affect the comfort and convenience of all 
classes of people. 

One difficulty that the Committee encountered 
at the outset was want of funds. The sum allo- 
cated to the purpose by the Association, although, 
perhaps, as much as was to have been expected, 
was altogether too small to enable the work to be 
carried on. It was concluded that a sum of 1000I. 
was required. It is stated in the report ‘‘the 
Committee felt that, in view of the great develop- 
ment of mechanical traction upon roads, the scope 
of the report should not merely be limited to ex- 
periments on tractive resistance, but would deal 
with the effects of vehicles upon road surfaces of 
various kinds, and would involve experiments not 
only with different kind of tyres, but with varying 
— and speeds and with different types of 
vehicles,” 


It was considered, therefore, that the Committee | 



































and manufacturers of motor vehicles; and also 
from County Councils and local boards. A circular 
was drawn up with this end in view, but pending 
the consent of the General Committee of the 
Association, an application for funds had not been 
pressed, Meanwhile, an offer had been received 
to lend a motor car to the Committee for an 
indefinite period, and it was determined, in 
accepting this offer, to proceed at once with a 
series of preliminary experiments which would 

ve the way for future and more complete 
investigations. During the past few months work 
has been steadily proceeding upon the motor car. 
It is hoped that very shortly new engines for. the 
car will be ready, and a first series of the experi- 
ments may be commenced. These it is proposed to 
make with single wheels, having various types of 
tyres ; the track for this purpose, in the first place, 
will be artificial, consisting of different kinds of 
materials laid in troughs or trenches, about 18 in. 
or 2 ft, in width, so that the dynamometer itself 
can be thoroughly tested when the car is running 


might look with confidence to substantial pecuniary | upon a level surface. 


Support from makers and users of traction engines| In this way the autographic records obtained for; feet of heating surface. There is room on our 





materials such as sand, wet and dry, loose stones, 
artificial projections of cross-pieces of wood of 
different sizes, and differently pitched, can be 
thoroughly ascertained. 

A summary of all work hitherto done in the in- 
vestigation of road resistances will be prepared by 
Dr. Hele-Shaw, and will in itself form a valuable 
record, 

Rotiine Stock. 


A paper entitled ‘‘ Railway Rolling Stock—Pre- 
sent and Future,” was next read by Mr. Norman 
D. Macdonald, of Edinburgh. The author divided 
the subject of locomotives under the headings 
of cylinders, boilers and steam, trouble - saving 
devices, wheels and tenders. Judging by the 
exhibits at the Paris Exhibition, and from a study 
of the technical journals of the world, he concluded 
there could be no doubt that the compound loco- 
motive would be the locomotive of the future. At 
Paris, one out of our meagre exhibit of four locomo- 
tives was a compound, but in the exhibits of the 
rest of the world compounding held the field easily. 
Only one railway in Great Britain, with an odd 
exception or two, uses compounds. Whether the 
best system of compounding will turn out to be the 
De Glehn—of two outside and two inside cylinders, 
so much used in France for very fast and heavy 
trains —or the American Vauclain, with four 
cylinders all outside, which is used on the great 
engines especially built for the Atlantic City 
flyers, which run at 66.6 miles an hour inclu- 
sive, or the Von Borries, Gorlsdorf, or some other 
two-cylinder system, the author would not pretend 
to guess. It might be we shall come finally to a 
four-cylinder tandem compound, now so much used 
in Russia, and first tried on the North British and- 
Great Western Railways. Favourable reference 
was made to the Mallet four-cylinder duplex system 
used for heavy work. The chief point, the paper 
continued, to be considered in a locomotive is the 
boiler. Mr. J. F. McIntosh, of the Caledonian, 
has given his great mineral engines 2500 square 
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clearance gauge yet, though we may not be able to 
reach the 3805 square feet of Mr. Carnegie’s 
‘* Bessemer” with 24-in. cylinders and 32-in. stroke, 
and a total weight with tender of 164 tons, as 
against the Caledonian’s 102 tons. As with our 
confined gauge we cannot place the firebox above 
the frames, the author would suggest an extended 
wagon-top boiler. This would allow a large firebox, 
while the diminution of the barrel forward allows 
space for low-pressure cylinders to work on the 
leading axle. The *‘ Atlantic” type has drivers 
in front of the firebox, which is supported on a 
small pair of trailing wheels; whilst in the Schneider 
locomotive at the Paris Exhibition a huge firebox 
was supported on a six-wheel bogie. ‘The great 
Italian compound six-coupled express engine had 
the firebox over the leading bogie, with the funnel 
in the rear. When we come to use fireboxes co- 
extensive with the diameter of the tunnels, the 
position of the driver will have to be altered to 
give him a good look-out ahead. As we cannot put 
the cab at the side of the barrel, we must either 
reverse the boiler and put the driver and fireman 
in front, with the firebox over the leading bogie, as 
in the Italian engine, or put the driver in a prow 
cab in front of the boiler on the bogie platform, as 
in the case of the Schneider engine. In steam 
pressures Mr. Vauclain says’ that very shortly 
250 lb. and even higher will be common. Re- 
ference was made to Mr. Dugald Drummond’s 
water tubes in the firebox. In the United States 
water-tube grates are extensively used. Mr. 
Vauclain does not despair of soon having a com- 
plete water-tube boiler working on a locomotive. 

The British locomotives at Paris were practically 
the only ones which had not some form or other 
of equalising or compensating levers for the pur- 

ose of distributing shocks over the various springs. 

he twenty large locomotives of the ‘‘ Atlantic ” 
type, which run the ‘‘ Empire Express” over the 
New York Central and the Hudson River Rail- 
road, have a traction increaser which enables the 
driver at will to throw an additional weight of 
fully 5 tons on to the driving wheels for starting. 
This device consists of an adjustable equaliser ful- 
crum worked by an air cylinder taking its power 
from the Westinghouse brake reservoir. By means 
of this, the equalising levers, which connect the 
whole ten wheels, can throw certain proportions 
of the weight from the trailing wheels and the 
bogie on to the driving wheels. This is being 
rapidly adopted in the United States. In regard 
to wheel arrangements, the author considered the 
** Atlantic” type and the ten-wheeler would hold 
the field. In Russia a device has been introduced 
for starting a heavy train by which the deadweight 
of the tender is used. On each side of the tank 
there are long horizontal air cylinders. Wire cables 
are attached, and carried back to the sixteenth or 
seventeenth bogie wagon. On starting the locomo- 
tive, the first lot of wagons moves in the usual 
way, while air from the Westinghouse brake is 
admitted to the cylinders, which thus exert a pull 
on the rear of 500 tons, and get the whole mass into 
motion. Other subjects treated in the paper were 
competition of trains and autocars, passenger stock, 
wagons, and brakes. 

The only speaker on this paper was Mr. W. M. 
Acworth, who referred to the way in which ques- 
tions of locomotive engineering were taken up by 
the technical colleges of the United States. He, 
however, attached even more importance to the 
influence of the railway ciubs, of which there were 
so many in America. At the meetings of these 
institutions various questions were brought forward 
and discussed, and the publications issued spread 
knowledge abroad. The great thing was that 
younger men actually engaged in work were able 
freely to set forth their views and opinions. He 
thought that if the railway magnates in this country 
were to take some practical steps to follow the 
American example, and would encourage the forma- 
tion of such clubs, a useful work would be done. 


THe Panama Cana. 

The next item on the agenda was a paper on 
** The Panama Canal,” by Mr. P. Baunu-Varilla. 
The author, however, did not read a paper, 
but discussed, by the aid of a sketch map, 
the relative advantages of the Nicaragua and 
Panama routes for a canal across the isthmus 
connecting the two Americas. The Nicaragua 
lake is separated from the Pacific by a strip 
of land 17 miles wide, with its divide 44 ft. above 
the lake ; on the other hand, the Panama Isthmus 





is 45 miles wide, and its divide 330 ft. above the sea. 
This fact, the author considered, has led to the false 
conclusion as to the easiness of the Nicaragua con- 
struction. The real difficulties are not, however, 
on the western side, for the San Juan River, 120 
miles long, which flows from Lake Nicaragua to the 
Atlantic, is not a natural water-way, as is often 
supposed ; but, as‘a matter of fact, there would be 
immense difficulties to contend with in constructing 
a canal in the San Juan Valley. It is impossible 
to use the lower half of the San Juan for canal 
navigation, on account of the immense amount of 
sand brought into it by torrential and powerful 
tributaries coming from the volcanoes of Costa 
Rica. Bydamming, and thus creating artificial lakes, 
it was proposed to get over these difficulties, and 
then only 28 miles of canal navigation would have 
to be constructed. This plan the Isthmian Canal 
Commission and the Nicaraguan Commission did 
not consider advisable. In the Panama scheme 
there are 38 miles of canal navigation, to which must 
be added 7 miles of deep-water navigation through 
an artificial lake formed by a dam across the Chagres 
River, at a distance of 15 miles from the Atlantic. 
The Culebra cutting of the Panama route would be 
274 ft. to the bottom of the canal, according to the 
original state of the ground. The work already done 
leaves 110 ft. of excavation to be made. This was 
the greatest difficulty in the construction. On the 
other hand, on the Nicaraguan route the cutting 
up to the lake is insignificant, but a deep cutting 
of 297 ft. above the bottom, and others of 218 ft. 
and 170 ft. would be needed in the valley of the 
San Juan, in order to get through the high ridges 
projecting into the valley. Thus, in regard to 
depth of cutting, the Nicaragua route is less 
favourable. The ratio is as 1 to 3 in favour of 
Panama, both in length of canal navigation and 
depth of cutting. 

On the question of dams, Mr. Baunu-Varilla 
quoted the conclusion of the Isthmian Canal Com- 
mission, that the dam in Panama might be of earth 
or masonry ; which indicated that neither its diffi- 
culty nor its cost would be extraordinary. The 
Nicaraguan dam would necessitate compressed air 
for putting in the foundations to a depth of 100 ft. 
below water-level of the river, and have a total 
height of 150 ft. from the crest to the foundation. 
The Commission estimated that eight years would 
be necessary for its construction. What has been 
said of the difficulty of regulating the Chagres River 
has, the author stated, been immensely exaggerated. 
The Commission proposed to build a dam wi order 
to form a lake whose normal level would be 85 ft. 
above the sea. The outlet would be 2000 ft. wide ; 
and the surface of the lake, combined with the 
dimensions of the outlet, are such that the heaviest 
floods known would not raise the surface more than 
5 ft. Nine locks would be necessary in Nicaragua 
and only five in Panama. The level to which ships 
would have to be lifted on the Nicaragua route 
would be 110 ft. as a maximum, as against 90 ft. 
for Panama. The foundations of all locks in 
Panama would be in rock. Five locks in Nicaragua 
would be in rock, and the remaining four on foun- 
dations believed to be safe. In Nicaragua the 
winds are exceptionally violent and continuous ; in 
Panama the canal would be sheltered. Nicaragua 
having a much greater rainfall, two to two and a-half 
times that of Panama, the current would be more 
intense and permanent. The author also stated 
that in the maintenance of depth of water, in the 
curves necessary, and in the provision of harbours, 
the advantage was with the Panama route. In re- 
gard to stability, the important question of seismic 
disturbance has to be considered. No volcano 
exists within a distance of 180 miles from the 
Panama site. Since the early quaternary period, 
before man ap on earth, its form has not 
been altered. icaragua, on the other hand, has 
always been the theatre of seismic convulsions. Its 
lake was formerly 4 gulf in the Pacific Ocean, and 
its name is associated with the most terrible out- 
break recorded in history previously to Krakatoa. 
The eruption of the volcano Coseguina in 1835 
lasted 44 hours ; the noise was heard for a distance 
of 1000 miles, and ashes were carried 1400 miles by 
the winds. The mass ejected into the air was 
calculated to have covered a surface equivalent to 
eight times the surface of France, its volume being 
equal to 50 cubes, having sides of 1100 yards. Thus, 
during 44 hours the volcano may be said to have 
ejected every six minutes a volume of stone and 
ashes equal to the total volume of the prism of the 
Nicaragua Canal. In the centre of Lake 


propos 








Nicaragua is a volcano in constant activity, and 
there are several others. 

There was no discussion on this contribution, a 
matter much to be regretted, as the subject is one 
that might with advantage have been further con- 
sidered from the opposite point of view ; and the 
President having added a few words, the next 
paper was taken. 


A Lear ARRESTER FoR WaTER SUPPLY. 


The last paper taken at this sitting was by the 
Earl of Rosse, and was entitled ‘‘ A Leaf Arrester, 
or Apparatus for Removing Leaves, &c., from a 
Water Supply.” The author having recently 
erected a turbine of 15 horse-power, with 8-ft. fall, 
for working an electric light installation at Birr 
Castle, found considerable trouble through leaves, 
&c., choking the screen in the water supply. Last 
autumn the output was generally reduced to one- 
half in the course of half or three-quarters of an 
hour’s working unattended, notwithstanding that 
the area of the screen was nearly 100 square feet. 
Accordingly, an apparatus was devised for remedy- 
ing the evil. It was so successful that the turbine 
would go for a whole day without attention, and 
without diminution of output. It consisted of 
a cylinder of wire gauze of 4 ft. diameter and 
4} ft. in height, set in an opening in a vertical 
diaphragm extending across the supply drain, and 
revolving twice in a minute or so round a vertical 
axis. The current flows through the gauze cylinder 
in a horizontal direction. The leaves attach them- 
selves under pressure of the stream, and are 
carried round till they reach the diaphragm, which 
on that side is rans with an intervening space 
of some 10 in., which is connected with the tail- 
race. At this point, the current through the gauze 
being reversed relatively to the cylinder, the leaves 
are detached, and are carrried by a portion of the 
water towards the tail-race. Four or five per cent, 
of the supply is ample for conveying the leaves ; 
probably much less would suffice. 

There was no discussion on this paper, and the 
Section adjourned until the Monday following. 


(To be continued.) 





MECHANICAL FILTERS AT THE GLASGOW 
EXHIBITION. 

Amoncst the exhibits of Messrs. Mather and Platt, 
Limited, of Salford, at Glasgow, are a couple of the 
so-called mechanical filters. In filters of this class the 
cleaning is effected by reversing the direction of the 
flow through the apparatus, the wash-water being 
run to waste. A few minutes only are needed for 
the operation. Such filters, in addition to the ease 
with which theyare cleansed, have generally the advan- 
tage of compactness, since, if desired, it is possible 
to work them at very much higher rates of flow than 
is usual with ordinary open sand filters. The two 
filters shown by Messrs. Mather and Platt differ in that 
one is provided with a ‘roughing ” bed, in addition to 
the main layer of filtering material, whilst the other is 
a single-contact filter, and is designed to be worked 
under pressure, whilst the compound filter aforemen- 
tioned works entirely with a gravity head. 

This compound gravity filter, illustrated by Figs. 1 
and 2, page 402, pas beoe esigned with a view to remov- 
ing the maximum amount of suspended matter from 
water with a minimum expenditure of labour and cost 
of upkeep. The apparatus consists of a vertical cylin- 
drical tank divided into two distinct compartments 
by an inverted open-ended cone. Above the com- 
partment formed by the inner wall of the cylindrical 
tank and the outer wall of the inverted cone, termed 
the ‘‘separating chamber,” is superimposed a finely- 
perforated floor bearing a coarse or “primary” filtering 
bed of 9 in. to 12 in. deep, through which the water 
passes in an upward direction, subsequently flowing 
through the central aperture into the lower part of 
the tank, which is conical in section and forms a 
chamber, containing a fine or ‘‘ finishing” filtering 
bed 3 ft. deep, arranged over a system of masa 
nozzles and pipes. mtrifugal motion is impar 
to the unfiltered water as it enters the “separating 
chamber” by a deflecting inlet, causing the heavier 
suspended particles of floating matter to fall to the 
bottom of the chamber, whilst the underneath side 
of the perforated floor carrying the ‘ primary ” filter, 
being continually washed by the circular current, the 
perforations are kept free from all matter calculated 
to block them. Thus a free upward flow is maintained 
through the “primary ” filter, and the water is re- 
lieved of all matter likely to block the surface of the 
lower or ‘‘ finishing” filtering bed in the base of the 
cylindrical tank. 

The cleansing of the lower filter bed is effected by 
a reversal of the flow of the water, the dirt being 
carried off through a central draining basin situated 
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immediately above the bed. The “ separating 
chamber” is relieved of its accumulated dirt by means 
of the draia valve at the base of the chamber. The 
upper or ‘‘primary” filter is cleansed by agitating 
the bed with a revolving rake as the water flows 
upwards through it, the dirt falling into the drain 
basin above the lower bed in the inner chamber. The 
time occupied in cleansing the filter is from 10 to 15 
minutes, and the amount of water expended over the 
operation is thus inconsiderable. The filtering medium 
consists of the purest quartz crystals suitably graded, 
The permanent “sharpness” and adamantine nature 
of these crystals recommend them as the finest known 
filtering material, and the beds do not diminish or 
deteriorate with years of wear. The rate of flow of 
the water entering the filter is automatically regu- 
lated by a quick-acting equilibrium valve of cool 
design. One of the principal features of the filter is 
the conical shape of the chamber containing the lower 
or ‘‘ finishing ” filter. The falling in of the walls of 
the chamber towards the base insures the passage of 
all water through the filtering bed, and prevents the 
“creeping” of the slightest percentage of unfiltered 
water down the walls of the chamber, which invariably 
occurs were a filter bed is contained within walls of 
a vertical tank. In the case of a tank with vertical 
walls, the bed is inclined to resolve itself, to a certain 
extent, into the form of a column, and unfiltered 
liquid ‘‘creeps” down between the walls of the tank 
and the peripheral surface of the bed. In this filter, 
the area of the surface of the bed being greater than 
the area of the base (or outlet) of the same, there 
exists an “‘ annular angle” of the bed through which 
there is little or no current of water passing. 

The a pressure filter illustrated by 
Figs. 3 and 4 differs in detail, the bed of pure quartz 
crystals being contained in a chamber, the walls of 
which are of a conical section, as in the case of the 
compound gravity filter. Unfiltered water is distri- 
buted over the surface of the filtering bed from the 
central basin, and passing down through the bed, 
issues in a purified state from the filtrate valve at the 
base. The cleansing of the filter is effected by a 
reversal of the flow of the water, the dirt being 
carried off through the central draining basin situated 
immediately above the bed. The time cccupied in 
cleansing this filter is about five minutes. The 
conical shape of the chamber containing the bed has 
been fully explained in connection with the compound 
gravity filter. 





THE “ SCHLEIFMUHLE” EXPRESS PUMP. 

Ws illustrate on page 403 a high-speed pump exhi- 
bited at_ the Glasgow Exhibition by Messrs. Ehrhardt 
and Sehmer, of Schleifmiihle Saarbriicken. A demand 
has arisen of late years for a pump which can be coupled 
direct to an electric motor. The gearing necessary be- 
tween the motor and pump, when the latter is of the 
—— type, is —, and troublesome, and the 
pump, being run at a low speed, must for a given 
output be of considerable size. The Schleifmiihle 
pump, on the other hand, is designed to run at a 
speed of 282 strokes per minute, and therefore 
the motor coupled to its driving shaft need not 
be of specially large dimensions. The general 
construction of the pump is clearly shown in 
Fig. 2 on page 403. It will be seen that there 
are two sets of pumps arranged on opposite sides 
of the electric motor. The latter has been con- 
structed by the British Schuckert Electric Company, 
Limited, of Clun House, Surrey-street, London, 
W.C. It is of the multipolar type, being wound 
for 970 amperes at 500 volts. There are 12 poles, 
which are cast in one with the two halves of the ring 
magnet. Economy of the magnet iron is secured by 
reducing the iron on the outside face of the magnet 
ring at each former. The shunt coils are kept on the 
poles in the usual way by means of pole tips screwed 
to the latter. The armature is drum wound and 
fastened with two keys direct on the crankshaft of the 
pump between the main bearings of the latter. The 
commutator consists of 552 hard-drawn copper strips, 
the brushes are of carbon; the brush gear con- 
sists of four cast-iron brackets, between which the 
ring carrying the 12 sets of brushes can be shifted by 
means of a shaft with two handwheels, and coupled 
by a worm gear to the iron ring. It will be noted 
that this brush gear, unlike that of many other 
makers, leaves the whole of the commutator free and 
open to inspection, The armature winding consists of 
a layer of rectangular bars fixed on to the cast- 
iron armature core, and connected at both front 
sides by means of bent strips that are passed out- 
side and form a grid, through which the air passes 
at a great speed during the operation of the 
machine, the consequent cooling being very marked. 
The ends of the winding are fixed to their re- 
spective commutator bars in an absolutely secure 
way by means of three screws. The whole of the 
machine is so designed that after running continually 
on full load, the a ry rise will never exceed 


more than from 60 


surrounding atmosphere. The efficiency of the motor 
is 93 per cent. between half and full load and 91 per 
cent. between half and one-third of the full load. Its 
total weight is 15 tons. As shown in the sectional 
view of the pumps, each crank has two plungers con- 
nected with it, that furthest from the crank being con- 
nected to the crosshead by a couple of side rods. 
As one plunger makes its suction stroke the 
other makes the discharge stroke, thus balancing 
the work done on each half revolution. The 
lungers work through stuffing boxes, a supply of 
ubricant being admitted near the centre, as shown. 
The suction and delivery valves are of the annular 
type, the seats being of bronze and the valves them- 
selves of vulcanite. As shown, the delivery valve is 
placed directly over the suction valve, and the path of 
the water through the pump is very direct. Provision 
is made for maintaining the air in the air vessels, 
which, as shown, are mounted directly over the 
delivery valves. 





CITY AND GUILDS OF LONDON INSTITUTE 
LISTS OF BOOKS. 
To THe Eprror or ENGINEERING. 

Str,—No one will doubt the great work done by this 
Institute, particularly in its technological and manual 
training classes. The teaching, however, is not meant to 
be final ; indeed, the object of the system of training and 
instruction is rather to create a desire for information on 
technical matters than to satisfy it. Every intelligent 
student is well aware that when he has gone through 
the course of training and tuition provided at this and 
kindred institutions, his education is just commencing. 
He has been told what to do, and why he should do it, 
— he has now to ascertain by personal experience how 
to do it. 

I have the programme of the Institute for the coming 
session, and it is full of valuable information ; but there is 
@ feature of it thatis not at all satisfactory. After the 
syllabus of each subject taught in the Institute a list of 
** Works of Reference” is given. They are described as 
works of reference in the programme, but I find amongst 
them text-books, reference ks, trade and techni 
journals, and art handbooks. The lists appear to have 
been compiled by someone not fully acquainted with the 
literature of the industries dealt with, since some of the 
works named are certainly not now standard reference 

ks, and some are even out of print. But the errors of 
omission are the most serious. 

A student who wants to acquire reference and text- 
books to assist him in mastering the practical details of 
his trade, should have the best and most be ag te ag In 
some industries the latest published are the best, yet I 
find many really useful practical reference books not even 
mentioned, and in some of the lists there is no mention 
made of the very instructive trade journals published. A 
student who is inquiring as to works dealing with the 
industry he has chosen to follow must not rely upon the 
lists given by the compilers of this programme. e will 
miss much useful literature if he does. 

Yours truly, 
Wa. THomson. 

32, Bouverie-streep London, E.C., September 17, 1901. 





HEATING LARGE WORKSHOPS. 
To THe Eprror oF ENGINEERING. 
Srr,—Can any of your readers give me particulars of 
the most efficient, economical, and up-to-date system 
of heating large workshops covering one or two acres ? 


Yours truly, 
September 12, 1901. Enquirer, 








THE GLASGOW CORPORATION 
TRAMWAYS, 
To THE EpiToR OF ENGINEERING. 

Srz,—Inasmuch as I note, with regret, that my letter 
which appeared in your issue of August 30 last has not 
elicited any answer, either from the Corporation Authori- 
ties of Glasgow, or from the representatives of the makers 
of the several engines employed in the Glasgow Tramways 
Power Station, I have made such further investigation 
myself as was possible under the circumstances, an 
would ask to be corrected if the following statements are 
inexact. 

It would seem that the first Allis engine was put on 
regular work at the end of May, and the second Allis 
engine during the first week of June, since which time 
both engines have been available to run the full car 
service. 

The first Musgrave engine was started towards the end 
of June, but up the present time has not been able to 
undertake regular service. The impression seems to 
that the makers believe it may be able to undertake a load 
towards the end of October. 

The two Stewart engines seem to have run on a car 
load toward the end of April, and to have been run inter- 
mittently at light loads till about the beginning of June, 
when they were handed back to the makers, for what 
would seem to amount to a practical re-construction of 
important parts. ; 

ince this time they have not been running on any 
regular load, the power for driving the auxiliaries being 
derived from a sub-station actuated from the main current 


produced by the Allis engines. 
As it would seem that the M ve engine has never 
taken the car load for more than a day or two at the most, 





eg. to 65 deg. Fahr. above the’ 


cal} and the small aumber of glands; ad 


d | wi 


quently worked for considerable periods at from 25 percent. 
to 50 percent. overload. Itseems unquestionably the case 
that the Allis engines can expect no relief, nor can they 
be finally adjusted or overhauled by the contractors 
until such period as a Musgrave engine can be got into 
service, 

While I cannot say that there seems to be any evidence 
of the Allis engines not being able to withstund this con- 
dition of affairs indefinitely, it would seem certain that 
they are being ex | to an improper test, and should 
certainly have all credit for working under conditions 
very different from those which they were designed and 
erected to meet. 

Yours truly, 


Glasgow, September 16, 1901. CrIrizEn. 








THE DURR BOILER. 
To THE Eprror or ENGINEERING. 

Stz,—In EncIngerine of August 30, 1901, page 296, I 
find a eply of Mr. Diier to a letter of Mr. R, A. Ziese, of 
St. Petersburg ; in this reply Mr. Diirr says that I have 
paid him a royalty for the boilers of H.M.S. Bayern. 

Permit me to say that I only have 
small detail of the superheater, which 
have been necessary. 


Elbing, September 24, 1901, 


ep a royalty for a 
yy no means would 


Yours truly, 
F. Scnicuav,. 





QUADRUPLE-EXPANSION ENGINES. 
To THE Eprror or ENGINEERING. 

Sir,—Mr. Salvatore Orlando, in your issue of Sep- 
tember 13, alludes to a quadruple-expansion engine con- 
structed by the well-known firm Fratelli Orlando in 1891, 
and which bears_ considerable. resemblance to the engine 
exhibited by us at the Glasgow Exhibition. Mr. Orlando 
alludes to the undoubted fact that the engines are very 
similar except with regard to the valve gear. This parb, 
we may say, is the only _—_ we claim as novel: quadruple 
engines, with four cranks seb opposite, and each pair at 
a angles to the other, not being in any way novel. 
The special advantage we claim for our system of valve 
gear is the reducing in the fore-and-aft space occupied by 
the engine owing to the valves being placed laterally, 

alt to which, only 
one of these, ¢.¢., the high-pressure piston-rod, is exposed 
to the full boiler pressure. We consider this a most im- 
portant point when dealing with the very high-pressures 
and speeds for which these engines are primarily de- 


signed, 

vith regard to Mr. Orlando’s fear that the piston 
valve might ‘‘ cause inconvenience owing to the difference 
of the strain in the two slide valves connected by the 
same rod,” we would say that the piston valves as em- 
ployed by us are so balanced that no side thrust can come 
on the valve spindle ; the spindle, moreover, is made very 
substantially, and is guided both top and bottom. So far 
this arrangement has proved perfectly satisfactory. We 
have an engine, the same as that illustrated, but of larger 
dimensions, having cylinders 5in., 7tin., 108 in, and 
16 in. in diameter by 7 in. stroke, running at 900 revolu- 
tions at 350 1b. steam pressure. This engine has now 
been running two seasons and has given absolutely no 
trouble, nor has it required repairs or adjustments of any 


Yours faithfully, 
for Simpson, STRICKLAND, AND Co., LtD., 
m. Cross, Managing Director. 
Dartmouth, 8. Devon, September 16, 1901, 





Lonpon Potyrrounics.—Work for the autumn session 
abt the London Polytechnics will soon be under way, and 
we have received the programmes of a number of these. 
Whatever view may be taken as to the ultimate value of 
these institutions, there can be no question as to their poms. 
larity. Toa limited extent this is no doubt due to the 
fact that most of them have a social as well as an educa- 
tional side, and form capital clubs in which students can 
meet for recreation. The c are, however, well 
attended, and, so far as examinations by outside bodies 
form a test of efficiency, appear to be successful. Stu- 
dents from the Battersea Polytechnic, we observe, ob- 
tained during the year scholarships, exhibitions, and prizes 
to the amount of 1222/. , The secretary,is Mr. Joseph Har- 
._ At tha Northampton Institute, St. John Street- 
road, London, E.C., special attention is directed to the 
subject of horology and the other light mechanical 
crafts which have the Clerkenwell district as their 
centre. At the Goldsmiths’ Institute, New Cross, 
S.E., a series of special evening classes on ‘ Engi- 
neering and Building Industries” has been arranged 
for. The head of the Institute, Professor Lineham, 
M. Inst. C.E., will be responsible for a course of lectures 
on the ‘‘ Elementary Theory of Structures,” and on ‘‘ The 


be | Detailing of Construction of Ironwork.” This course, it is 


stated, will be adapted to the requirements of candidates 
for admission as associate members of the Institution of 
Civil Engineers. Obher classes will be held in experi- 
mental engineering, for which a new mechanical labora- 
tory has just been provided, Further particulars can be 
obtained on application to the Secretary, the Goldsmiths’ 
Institute, New Cross, S.E. All three of the above in- 
stitutions are fairly well equipped with laboratories, and 
it is to be hoped that the courses are not so closely de- 
voted to examination requirements as to prevent these 
laboratories being used for useful research work as well 
as for purposes of mere demonstration. We have a sus- 
picion that in most cases the teaching staffs have their 
time so fully occupied with attending to the requirements 





it is naturally impossible to make any comparisons. 
It would ceem undoubted that the Allis engines are fre- 


f elemen' students that they have little opportunit; 
for pee ot Son to the advance of knowledge, 4 
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Fig.3. 
Torsion Apparatus. 
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TESTING MACHINE AT THE JAMES WATT ENGINEERING LABORATORIES. 
CONSTRUCTED BY MESSRS. JOSHUA BUCKTON AND CO., LIMITED, ENGINEERS, LEEDS. 


Fig.2. Fockey Weight. 






General Arrangement. 
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fig.4. Compression Test. 


(Cast-iron column broke at 65.5 tons.) 






Accumulator. 
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Fug.5. Deflection Test. 


(Beam, tested up to 100 tons upon supports ro feet apart, deflected 1 inch, 
and took a permanent set of $ inch. 
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TESTING MACHINE AT GLASGOW 
UNIVERSITY. 


The 100-Ton Universal Testing Machine, with variable 
Accumulator, at the James Wutt Laboratorics, Glasgow 
University.* 

By Mr. J. Harrury WicksT&eD, of Leeds. Vice-Presi- 

dent of the Institution, and Vice-Chairman 
of the Congress (Section ITI). 

_ Tue whole arrangement of the testing machine is shown 

in Fig. 1. The straining frame is worked by an hydraulic 

ram, supplied with water from an accumulator. hen 
the valve between the hydraulic cylinder and the accu- 
mulator is open full bore, a test can be made at the rate 
of 100 in. straining per minute, but the valve can be regu- 
lated so as to reduce the speed to a tenth of an inch per 
minute.’ The speed is under easy control through a wide 
range, and it can be altered at pleasure during the pro- 


e- Paper read before the International Engineering 
Congress, Glasgow, 1901. Section III.: Mechanical. 








gress of atest. Thus the speed may be slow until the 
elastic limit is reached, and inc during the plastic 
stage. This facility for varying the s) , together with 
the absence of all vibration, makes an hydraulic straining 
gear worked from an accumulator preferable to any other 
system. It is due to Dr. Kennedy to state that he advo- 
cated this system in 1885, and stated in a paper read_be- 
fore the Institution of Civil Engineers,* that, ‘‘ probably, 
the maximum in steadiness, as well as of convenience in 
working, will be found in some such system.” 

In fluid connection with the straining cylinder there is 
an autographic recorder, which draws a curve produced in 
one direction by the pressure in the straining cylinder, 
and in any other direction by the strain of the specimen. 
Friction in the ram of the recorder is overcome by causing 
it to revolve, and the indications of the latter are cali- 
brated from the steelyard of the testing machine, so that 
the friction in the main straining ram is accounted for. 








* Proceedings of Institution of Civil Engineers, vol. 
lxxxviii., page 21. 


If the hydraulic valve were opened full bore, it would not 
be possible to adjust the poise-weight so as to keep the 
steelyard in equilibrium ; but when once the hydrographic 
recorder has been calibrated, the poise-weight may be 
taken to the extreme end of the steelyard, and a full test 
can be made without rocking the steelyard, and the result 
obtained from the autograph. 

In Fig. 1, annexed, the testing machine is shown in a 
somewhat diagrammatic form, so as to clearly illustrate 
the principle of its construction. The machine consists 
essentially of a straining system embraced by a weighing 
system. The es stem consists of the hydraulic 
cylinder, ram, and note a frame which slides out, carrying 
the straining crosshead A. The weighing system consists 
of two long parallel rods, with the three eads or 
weighbridges B, C, and D. This parallel frame floats on 
kni oy Whatever force comes or the weigh- 
bridges C and D is communicated through the crosshead 
D to the elbow lever E, the fulerum of which rests on an 
anvil at the back of the hydraulic cylinder. The elbow 
lever communicates the force to the back centre of the 
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steelyard lever above it. The poise-weights on the steel- 
yard measure the forces. In tension tests the gem 
(Figs. 8 and 9 subjoined), is placed between AandC. For 
compression (Fig. 4, page 406) it is placed between A and 
B, and if it is placed between C and F it is tested in deflec- 
tion (Fig. 5).. The crosshead A, being movable in the 
notched frame, can be adjusted so as to take ty, short 
specimens, either in tension or compression. Upon the 
ram there is a large nut which can be screwed up tight to 
the end of the hydraulic cylinder, so as to hold the strain- 
ing frame out for an unlimited time, independent of any 
leak-off of the water. This device, which enables one to 
keep the load upon a specimen all through the night, or 
through a vacation, was first introduced for Professor 
Archibald Elliott, who put down the first 100-ton ma- 
chine having this provision at the University College, 
Cardiff. 

The torsion ay gO is placed at the back of the main 
fulcrum of the lever, as shown in Fig. 3, page 406. It is 
entirely out of the way, and has no connection with the 
machine except through the torsion specimen itself when 
itis in position. The torsion gear will exert a twisting 
moment of 224,000 inch-pounds, and will twist in two a 
bar of iron 24 in. in diameter. 

The deflection apparatus is shown on Fig. 5. It has 
swivel supports to prevent indentation, and the presser- 
foot also has swivelled half-round pieces which spread 
the pressure over 6 in. of surface, while still allowing the 
specinien to bend freely ; so that if the distance between 


Fig.6. Blocks for Single-Shearing Test. 








“* geometrical guide.” There are two scales on the steel- 
yard, one for use with the large solid poise, and the other 
| for use with the variable poise. The poise-weights carry 

vernier scales,, which, at the suggestion of Dr. Barr, are 
| attached by hinges to the pojse-weights, and rest by their 
| own overhanging weight in V-grooves on the e bar. 

This insures that the vernier scale is always lying close 
up to the marks of the main scale, without the possibility 
of being injured from want of clearance by the vibra- 
tions of the steelyard following upon the p rch of a 
test-piece. 

The accumulator has a variable load, consisting of ten 
4-ton slabs, of which it can deposit any number up to 
nine on the base, and carry up the remainder. The slabs 
which it is desired to load on are, at the suggestion of 
Dr. Barr, hung from the top weight by three rods. This 
arrangement has been adopted, not only on account of its 
advantages in connection with the testing machine, but 
to enable the accumulator to be used in connection with 
other pieces of ap) 








aratus, and to increase its value as an 
| ——— upon which efficiency tests under a great variety 
of circumstances may be made. In Fig. 1, page 406, the 
| accumulator is shown standing on the floor level, but in 
the laboratory its foundation is sunk 7 ft. 

Fig. 6, subjoined, shows a shearing apparatus capable of 
dealing with specimens in single shear up to 2 in. square. 
The faces of the knives are kept close by a roller without 
undue friction. When a column is being tested, it is 
important to prevent the weighbridge B (Fig. 1) from 








fae. id 
iece is restrained from wandering from the centre 
ine of stress, and with no other on than that of 
smooth rollers = ere pd which ga Be a 
pressure upon them, but only that pressure which is due 
to unsymmetrical yielding of the piece. 

horizontal testing e cannot be verified in the 
same simple and direct manner as a vertical machine, 
merely by hanging dead weights to the back centre. It 
has to be proved by careful measurement of the fulcrum 
distances ; but in order to ascertain that the fulcrums are 
all peste fairly on their supports with clearance from 
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any , the machine can be moved by means 
of B eg dene mpg = 
ig. 8 shows a helical spring 8} in. in diameter, made 


of 14 in. in diameter round steel with 21 coils, giving an 
elastic stretch of 15.in. with 7}tons. A pair of these 
springs may be used yoked together, side by side, for test- 
ing both the accuracy and sensibility of the machine Sn 
to 15 tons. Each spring is hung vertically with standa 

weights suspended to it, and the extension of the spring 
is carefully measured by three pairs of points round the 
circle, the springs being then put into the horizontal 
machine, and stretched until the measurement of the ex- 
tension round the ave of the three places is what it 
was when supporting the imperial weights; and if the 
reading on the steelyard records the same weight, and 
retains its sensibility, the machine is sees not to be 
riding upon false bearings. In trying these large helical 
springs to the utmost capacity, they were loaded until 
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Fig.8. Helical Spring of 





the centres of the semicircles is taken, the test is theo- 
retically the same as if the beam were supported on knife- 
edges at that distance apart, while injury to the section 
by too intense local pressure is prevented. 

The steclyard of this machine has an arrangement of 
poise-weights which is a combination of the variable 
jockey-weight starting from the centre of the steelyard, 
as introduced by Dr, Kennedy on a 50-ton machine, the 
first of this type, which he put down in his laboratory in 
Westminster, and of the solid poise ranging over both 
arms of a double-armed steelyard which the author has 
used for many years. This combination has been arranged 
to meet Dr, Barr’s desire for a larger scale unit when 
measuring light loads, and has the effect of giving the 
same scale unit up to 100 tons, which was obtained on 
Dr. Kennedy’s machine up to 50 tons, without materially 
lengthening the steelyard. When the machine is being 
used for load up to 32 tons, the large poise-weight remains 
Stationary at the short end of the lever, and acts merely 
as a balance-weight to the long end. The variable poise 
starts from the centre of the lever, and travels over the 
long arm with a scale reading 4 in. to the ton up to 
32 tons. This poise-weight, shown at G on Fig. 1, 
page 406, has two removable discs, H, Fig. 2, which reduce 
it by half, sfiving » scale reading of 8 in. to the ton up to 
16 tons. When the specimen requires more than 32 tons 
of load, this second poise, G, is lifted clear away from the 
machme. The balance of the steelyard is not affected, 
Ts to the latter being lifted off the line of the fulcrum. 
‘ © main poise-weight is then liberated from its fixing to 
the steelyard, and engaged with the traversing screw, and 
travels over the whole range‘of the steelyard, giving a 
scale reading of 2 in. to the ton up to100 tons. At thesug- 
Lhe of Dr. Barr, these poise-weights ride upon three 
wheels, of which the two on one side have flanges working 
in & groove in the rail of the steelyard, to keep the poise 


from wavering manag and a plain single wheel on the | 
poise vertically, thus forming a | 


other side to support t 
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Tensio:: Tests (Scale */ssnd) 
14 inch round steel. 


Fig.9. 3 
Double-riveted Lap Joint, with rivets 3 inch diameter 
With 8 steel rivets in single shear, took a permanent set at 46 tons, 
and fractured at go tons. 


With 8 iron rivets in single shear, took a permanent set at 42 tons, 
nd fractured at 75 tons. 

















wavering in any direction, and for this purpose there is a 
roller stay, shown in ". 7, on the arrangement which 
was first put in practice by Dr. Kennedy. It is formed 
by two brackets bolted to the sides of the gantry, and 
stayed _— at the top, so as to form a rigid frame- 
work. e crosshead has planed lugs upon it, and be- 
tween those lugs and the stay there are both vertical and 
horizontal rollers R. The rollers are held between roller 
paths on the lugs and the roller paths on the stay. 

The roller paths on the stay are formed at the end of 
cylindrical pieces which fit in bored holes in the ‘stay, 
and can be very gradually adjusted forward by screw 
bolts made with taper sides, and acting upon them like 
taper cotters. By means of this adjustment tbe roller 
paths are set so that the rollers are just held, free from 
shake, between the compre:sion crosshead and stay, and 
this is enough to restrain the crosshead from wandering 
during the hight loading at the beginning of a compression 
or traverse test. But when the pressure becomes severe, 
the rollers are set up in the following manner: It is seen 
at the beginning of the test that all the rollers are bear- 
ing fairly and uniformly tight between the rollers paths ; 
when the test has proceeded to a few tons pressure, the 
rollers are agen felt round by the fingers, and it will 
ase gpe be found that the crosshead has un to bear 

ard against the rollers at two sides, and has left the 
rollers at the opposite sides with shake that can be easily 
felt. This indicates that the tendency of the crosshead 
is to depart from the line which previously brought it in 
contact with those rollers ; and in order to restore it, the 
rollers that have lost touch are not themselves set up, but 
the opposite rollers to the slack ones, namely, the rollers 
inst which the pressure is bearing, are set up until 

e crosshead is brought into touch again with the slack 
rollers, and thus restored to the position from which it 
was tending to depart. This takes up the spring of the 
stay, and it will probably not require any more attention 
throughout the test. In this way the end of the test 








they fractured at the hooked ends, exactly as shown on 
Fig. 8. This was at 7} tons of load; but when screwed 


plugs were inserted, as shown in the lower view, the 
springs would 74 tons without failure, giving an 
elastic stretch of 16} in. 


- ‘ A aon of the machine taken into position is ex- 
1p . 

In conclusion, the author is sensible of the honour of 
the selection of his firm’s machine fora laboratory bearing 
the great name of James Watt, at a University which was 
the first to establish a school of engineering in Great 
Britain, and for a professor of such distinguished ability 
— oe Sony skilled in the practice of testing as 

Tr. y 





New ORLEANS AND MANoHESTER.—A steamship line 
from New Orleans to Manchester is being planned. It 
is understood that the Illinois Central Rai Company 
is doing all it can to further the scheme. 





THe Water Suppty oF Barrow-In-Furness.—After 
hard fights in the House of Lords and in the House of 
Commons against considerable opposition, the Barrow 


Corporation are to be congratulated on obtai: their 
Bill for taking a supply of water from the wa’ of 
the River Duddon. The Bill has now received the Royal 
assent. The scheme is one for a 


miles from mee = order to seston 

stoi accommodation for giving com to t 
river in times of drought, the level of Seathwaite Tarn 
is to be raised by a masonry dam so as to enable the cor- 
poration to have a reserve of 450 million gallons. The 
water is of very fine quality, and is highly suitable for 
domestic consumption and trade be ag we The h 
engineer, Mr. W. H. Fox, Assoc. M. Inst. C.E., is the 
engineer for the scheme. f ; 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 11. 

Tue tragedy at Buffalo, N. Y., has not resulted in any 
serious disturbance in the steel markets or in finan- 
cial circles. The situation is well in hand. Produc- 
tion is not equal to calls, but no serious trouble has 
been encountered. Merchants’ stocks are virtually 
depleted in bars, hoops, tinplate, pipe, and sheets, as 
wal as skelp iron. The condition in which the steel 
industry finds itself has started the discussion of a 
policy which, if adopted, would lead to an accumula- 
tion of standard requirements to provide for needs in 
case of strike. This policy can, of course, be adopted 
within certain limits. Pig iron, billets, merchant 
bars of given length, sheets, steel rails of given 
weight per yard, and other products can be manu- 
factured in advance and piled up in warehouses 
and sheds ; but much business comes on special orders, 
Reports are satisfactory from all quarters. An 
enormous volume of material is being hurried to 
buyers. The inquiries arriving show that the period 
of maximum requirements has not been reached. The 
urgency for pipes was never greater. Skelp mills are 
unable to look at a good deal of business offered. Steel 
billets are quiet at 26 dols. for basic. Users of boiler 
tubes are deeply concerned over the possibilities of 
completing large jobs on hand. The combine sheet 
mills are furnishing only a little over one-half of their 
capacity. Users of bar iron east and west are trying 
to buy more than they need for present wants. 
Carbuilders, since September 1, have been called 
upon to bid on large rolliog stock requirements, and 
-there is ccciapialiin urgency for axles, wheels, and 
all appliances entering into car construction. Ever 
week seems to bring out greater needs among rail- 
roads for locomotives, and more locomotive building 
capacity will be added with expedition, Open-hearth 
steel bars have advanced 3.00 dols. Things will get 
decidedly worse unless the combination succeeds in 
starting, at least, its idle plants. It is gradually 
accumulating non-union labour.. Bessemer pig is 
15 dols. at furnace. Steel rails 28 dols. at mills 
for standard sections. Tramway work of very large 
proportions is in sight. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—At the forenoon market on 
Thursday some 8000 tons of pig iron were dealt in. Prices 
were steady, and Cleveland advanced 4d. per ton. In 
the afternoon a good business was done in Scotch and 
Cleveland iron, the turnover amounting to about 10,000 
tons. Prices were strong, and Scotch finished at 44d. up 
on the day, and Cleveland 14d. per ton. The settlement 
prices were: Scotch, 53s. 6d. per ton: Cleveland, 
453, 3d.; Cumberland hematite iron, 60s. 6d. per ton. 
In the forenoon on Friday the market was_ ver 
quiet, only about 4000 tons being dealt in. Scote! 
warrants, after being dealt in at last price, 53s. 10d. 
per ton cash, left off at 53s, 94d. buyers. In _ the 
afternoon only 2500 tons changed hands, but Scotch re- 
covered 1d. per ton. The market was very idle on pe en f 
forenoon, only 2000 tons being dealt in, none of whi 
was Scotch, which fell 1d. per ton ; Cleveland gave way 
1jd. per ton. At the afternoon session some 3500 tons 
were dealt in, and prices were firmer, Scotch improving 
2)d. on the forenoon quotations and Cleveland 1d. 
per ton. Cleveland was done at 453. 1d. per ton for 
the end of the year, 1000 tons being sold. The settle- 
ment prices were : 53s. 9d per ton, 45s. 14d. and 
60s. per ton. At the forenoon session of the pig-iron 
market on Tuesday some 10,000 tons were dealt in. 
‘The iron sold was all Cleveland, which made an ad- 
vance of 6d. per ton. About 5000 tons, all Cleveland, 
were done in the afternoon, the close being 45a. 7; per 
ton cash with buyers, showing a gain on the day of 
Scotch warrants were quoted at 54s, 1d. 
buyers, being a gain on the day of 
2d. per ton. The settlement prices were 543., 45s 9d., 
and 603. per ton. The iron “ring” will not meet 
‘to-morrow, Thursday, out of respect to the memory 
cof the deceased American President. Some 5000 tons 
were dealt in this forenoon in the pig-iron market. The 
tone was steady, and Cleveland rose 4d. per ton. Scotch 
was marked down ld. per ton, In the afternoon other 
6000 tons were dealt in, and Scotch closed firm and 
Cleveland was steady. One firm bought 7000 tons 
of the latter. The settlement prices were: O54s., 
45s. 9d., and 603, per ton, The following are the 
quotations for No. 1 makers’ iron: aie. 663s. 6d. 
per ton ; Gartsherrie and Calder, 67s, ; Langloan, 693. 6d., 
Summerlee, 703. 6d. ; Coltness, 72s.—the foregoing all 
shipped at Glasgow ; Glengarnock (shipped at Ardrossan); 
- 66s. ; Shotts (shipped at Leith), 70s. ; Carron (shipped 
at cone 67s. 6d. per ton. The upward ten- 
dency which the market showed last week received a 
severe blow when the grave news came of the American 
President’s death. It certainly had a depressing effect. 
Transactions continue to be almost exclusively in 
Cleveland and hematite iron. Hume consumers, in- 
fluenced probab’y by the firmer tone of the warrant 
market, have been buying more freely, but there 
are not the slightest signs of the usual autumn demand 
setting in from the Continent ; in fact, makers 
. are reported to be offering hematite iron here in competi- 
: tion with the local makers.. The Board of Trade returns 
show that a eerious falling off. is taking place in the 


5d. per ton. 
per ton cash 


foreign shipments. There are 81 furtiacesin blast, pe | ness. London and the eastern counties are taki 


82 at this time last year. The stock of pig iron in 


Connal and Co.’s public warrant stores stood at 58,370 | depletion of merchan 
tons yesterday afternoon, as compared with 58,370 tons | 
per ton. 


yesterday week, thus showing for the past week no 
change. 

Finished Iron and Steel.—Hematite pig iron is easier 
than it was. West Coast warrants, which recently closed 
at 61s. per ton, receded to 603. 4d., makers’ iron 
being 60s. 6d. per ton to 6ls., according to brand and 
delivery. East Coast hematite iron is somewhat easier 
at 593. per ton, but Scotch is still firm at 633. 6d. to 64s. 
per _ton delivered to the local steel works. In the steel 
trade generally there is a stiffer feeling showing itself. 
Angles are now being quoted at 5/. 153. per ton, lees 5 per 
cent. delivered on the Clyde. Marine boiler-plates are 
firm at an advance of 53. per ton recently put on the 
price, which is now 7/. 15s. per ton. Otherwise the quo- 
tations are without change, although there are more 
inquiries, Orders are plentiful, so that the mills are well 
employed. The rolling mills in the finished iron trade 
are also well employed, and prices remain fairly firm. 


Sulphate of Ammonia.—The shipments of sulphate of 
ammonia have risen for the year to 99,609 tons, or an 
increase of 3932 tons over those at the corresponding 
period of last year. Prices have slightly improved this 
week, 107, 123. 6d. per ton being paid freely. There is a 
better inquiry, and sellers are firm. 


Shipbuilding on the Clyde.—Port Glasgow shipbuilders 
are at present well stocked with work, and it is ea 
fying to know that additional contracts have lately 
come to the district. There are several large carriers 
under construction in local yards, but one of the 
orders just placed is for a steamer of the three-deck 
type, designed to have a carrying power of 8500 tons. The 
keel of this steamer, which, by the way, will be the 
largest yet built in Port Glasgow, will be laid in one of 
the yards in the centre of the town, that of Messrs. 
Robert Duncan and Co.—Messrs. Wm. Simons and Co., 
Renfrew, are to build a third dredger of 1200 tons to the 
order of the Natal Government for service at the port of 
Dorban. It is Tes since the same firm first built a 
dredger for the Natal Government, and they have built 
for them quitea number of vessels in that time. 

Opening of Leadhills Railway.—The Leadhills Light 
Railway, which has been in course of construction for the 

t two years, was thrown open this week for inspection 
y the Board of Trade. The inspector, accompanied by 
a number of officials of the Caledonian Railway Com- 
pany, who are the promoters of the enterprise, inspected 
the bridges and permanent way. The railway will be 
opened for traffic, it is expected, in the beginning of next 
month. So far, the line has only been carried to Lead- 
hills, and is only about six miles in length, but it will be 
continued two miles further to Wanlockhead, where the 
Dukes of Buccleuch have for a long time worked the lead 
and silver ores. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Manufacturers and the Corporation.—On 
Monday a meeting of the Sheffield Manufacturers’ As- 
sociation was held to consider what steps should be 
taken in view of the action of the Corporation in 
ang 1 local firms for damage caused to the roads 
by the removal of heavy castings. The Association 
decided to take up the case of Messrs. Moorwood, 
Sons, and Co., on whom the Corporation recently made 
a demand for a heavy sum in consequence of damage done 
to certain streets, and it was further resolved to ask the 
Highway Committee of the Corporation to receive a de- 
putation of manufacturers to discuss the matter generally 
with a view of arriving at an understanding by which the 
system of fining can be abolished. 


Bradford Electricity Works Extension.—The founda- 
tion stones of a new generating station, now in course of 
erection for the Electricity Department of the Bradford 
Corporation, were formally laid on Friday by Mr. T. H. 
Shaw and Mr. J. Akam, the chairman and vice-chairman 
of the Electricity Committee. The new works are so 
designed that they my be duplicated by building a 
second engine-house. The portion at present being built 
will accommodate three engines having a total of 6000 
horse-power. The electric erators have a capacity 
of 1000 kiloswatts. The engine-room will be capable of 
containing five units of plant with a total capacity of 
10,000 horse-power, and it is proposed to instal six 
boilers. Mr. Shaw pointed out that the work of his 
committee had in more than that of any other. 
In 1899 the capital expended was 18,456/., while in 1900 
it was 280,649/., and the number of consumers had risen 
from 43 to 1277. 


The Yorkshire Dales Railway.—It isofficially announced 
that the new line of railway, in course of construction 
from Skipton to Grassington, is to be the subject of an 
application to the — ailway Commissioners for per- 
mission to extend to Kettlewell. The exact route is not 


yet definitely settled, but the cost of the project is said 
to be 25, 


South Yorkshire Coal Trade.—There is a feeling of 
buoyancy in the coal trade of the district, and an improved 
business is being done in all classes of fuel. After the 
restricted output last week, the pits have worked steadily, 
and the coal raised is selling more readily than has been 
the case for some time. Prospects for the future are 
brighter, and it is expected that the men will have 
almost full work for some months. Theimproved demand 





for house qualities is fully maintained, o pri 
have formed the basis of a good deal of ooward buat: 





large 
essrs. tonnages, and the call for prompt delivery is proof of the 


ts’ stocks. t Silkstone make from 
13s. to 143. per ton, and Barnsley house from 11s. to 12s. 
The inland demand for steam coal has also im- 

roved, but the export business is still disappointing. 

alues are firm, y hards being quoted at 9s. to 
10z. per ton. There is now a fuller ag of engine fuel, 
and Derbyshira is a keen competitcr for orders of this 
class of fuel. Nuts make from 7s. 6d. to 83. 6d. per ton ; 
screened slack 5s per ton, and pit slack from 2s. 6d. per 
ton. The coke trade shows a little improvement. 


Iron and Steel.—Most of the heavy branches of trade 
are characterised by a more hopeful tone. The armour- 
plate departments are being kept fully employed, 
se there is not the pressure there was some time 
ago. Indeed it is stated that the time is not distant 
when further specifications will be acceptable. The 
armour-plate manufacturers of Sheffield are now in a 
— to meet any requirements of the Government. 

here is a well-sustained demand for marine forgings of 
all kinds, and an improving call for railway material. 
The leading railway companies, however, are ees | 
their contracts very cautiously. The demand for 
classes of iron keeps up well and prices have a hardening 
tendency. Buyers find that they cannot do better than 
accept ee and are placing their contracts 
more freely. Hematites are in good supply, but ordinary 
forge irons are more difficult to obtain. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly numerous attendance on ’Change, and the market, 
on the whole, was almost cheerful, though hematite iron 
cheapened. Inquiries were fairly numerous, but the 
amount of business actually transacted was not large. One 
very gratifying feature, however, was the improvement 
noticeable in No. 3 Cleveland pig, the demand for which 
was better than it has been of late, and the price of which 
was advanced by 3d. per ton, notwithstanding that the 
production is unders to be still in excess of the 
requirements. Sales were recorded at 453. 6d. for 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron, and sellers, as a rule, would not entertain offers 
at anything below that figure. Both makers and 
merchants realised the foregoing quotation. No. 1 
Cleveland pig was steady at 47s. 3d.; No 4 foundry, 
44s, ; a forge, 433.; mottled, 42s. 9d.; and white, 
42s. 6d. East Coast hematite pig, having been for 
some time firm in price and short in supply, underwent 
a change for the worse, owing to inc output of 
hematite on the West Coast and in Scotland, as well as to 
some extent in this district. Sellers were ready enough 
to accept 592. 6d. for early delivery of Nos. 1, 2, and 3. 
Business was recorded at that figure, but many buyers 
endeavoured to purchase at rather less. Spanish ore was 
rather firmer in price, rubio being quoted 153. 6d. to 
16s. ex-ship Tees. To-day there was no alteration in 
quotations. 


Manufactured Iron and Steel.—The finished iron and 
steel trades are steady. Most firms are well supplied 
with work. Common iron bars are 61. 53. ; Fons ship 
plates, 6/. 5s. ; iron ship plates, 67. 17s. 6d. ; and iron and 
steel — angles, 5/. 17s. 6d.—all less 24 per cent. Heavy 
steel rails are 67. 10s., and cast-iron railway chairs 3/. 10s, 
—both net cash at works. 


_ Palmer’s Shipbuilding and Iron Company.—The thirty- 
sixth annual report of the directors of Palmer’s Ship- 
building and Iron Company, Limited, to be presented 
at the ordinary general meeting, to be held at the 
County Hotel, Newcastle-on-Tyne, on Monday, Sep- 
tember 23, states that for the year ended June 30, 1901, 
the gross profit, after providing for the cost of repairs 
and — of plant, and after making proper allow- 
ance for contingencies, amounts to 107,074. 23. 6d., to 
which must be added the amount brought forward from 
last year, 3049/. 11s. 3d., making a total of 110,123/. 13s. 9d. 
This the directors propose to appropriate as follows: 
Debenture and loan interest, 9771/. 11s. 2d.; dividend at 
the rate of 8 per cent. per annum on both preference and 
ordinary shares (of which 2} per cent. has been paid), 
48, . 83.; to write off the extensions for the year a3 
senses Pg balance-sheet, 64,7397. 142. 11d. (less 20,0007. 
provided in last year’s account), 44,7397. 14s. 11d.; balance 
to carry forward, 7348/. 193. 8d.; total, 110,123/. 133. 9d.. 


Messrs. Walker, Maynard, and Co, Limited.—The 
first annual report of Messrs. Walker, Maynard, and Co., 
Limited, of the Redcar Iron Works, Middlesbrough, has 
just been issued, showing the profit on the business 
from July 1, 1900, to June 30, 1901, to have been 
25,5291. 14s, 8d., which the directors recommend should 
be applied as follows: Interest paid on purchase money. 
5035/. 153. 10d. ; income-tax, 24647. 182. 11d. ; directors’ 
a + ongoes ue prior to the in- 
corporation of the company ied to reserve account, 
10,845/. 123. 2d. ; dividesd on preference shares at 
the rate of 6 = cent. per annum, 4632/. 163. 6d. ; 
balance carried forward, 60/. 11s. 3d. Having regard to 
the a difficult time lately passed through in the iron 
trade, the directors consider the results satisfactory. The 
works have been fully maintained out of revenue. and 
the furnaces have been kept in full operation. Mr. H. W. F. 
Bolekow, the retiring director, offers himself for re-elec- 
tion. The profit and loss account shows an expenditure of 
323,888/. 11s. 10d. on material, atores, wages, &c. The 
receipts have been 346,539/. 13s, 9d. for pig iron and iron- 
stone ; 12087. 8s. 11d., ~~ rents, hai shunting, 
shipping, &c.; 9577. 93. 3d., interest from investments ; 
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7071. 78. 1d., profits on investments realised ; and 5/. 7s, 6d., 
transfer fees ; a total income of 349, 418/. 6s. 6d. The balance 
sheet shows the capital of the company to be 240,000/., con- 
sisting of 160,000 six per cent. cumulative preference 
shares of 1/.; and 80,000 ordinary shares of 1/. fully paid 
up. The report will be presented at the annual meeting 
of the company to be held in the Royal Exchange, 
Middlesbrough, on the 24th inst. 

Coal and Coke.—Most descriptions of coal keep firm. 
Bunkers, however, are a little weaker. Average blast- 
furnace coke is fully 16s. delivered here. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Quotations for steam coal have shown scarcely 
any change; the best descriptions have made 183. 3d. to 
183. 6d. per ton, while secondary qualities have brought 
17s. fo 17s, 6d. per ton. Household coal has also remained 
without variation; No. 3 Rhondda large has brought 16s. 
to 163. 3d. per ton; foundry coke has made 19s. to 20s. 
per ton; and furnace ditto 16s. 6d. to 17s. 6d. per ton. As 
regards iron ore, Rubio has been quoted at 14s. 3d. to 
143. 6d. per ton, and Tafna at 15s. to 15s. 6d. per ton. 


The Electric Light at Plymouth.—The Plymouth Town 
Council received, on Monday, a statement on the first 
year’s working of its electricity undertaking. The figures 
showed a deficit of 13197. 


South Wales Coal and Iron.—The quality of coal ex- 
ported from the five principal Welsh ports—Cardiff, New- 
port, Swansea, Port Talbot, and Llanelly—in August 
was :—Foreign, 1,473,797 tons; coastwise, 318,962 tons. 
The exports of iron and steel from the five ports for the 
month were 3493 tons ; of coke, 8114 tons ; and of patent 
fuel, 116,951 tons. The aggregate exports of coal from 
Cardiff in the first eight months of this year were 
10,534,830 tons; from Newport, 2,261,555 tons; from 
Swansea, 1,382,920 tons ; from Port Talbot, 266,271 tons ; 
and from Llanelly, 174,546 tons. The aggregate exports 
of iron and steel were :—Cardiff, 20,379 tons; Newport, 
19,142 tons; Swansea, 270 tons; and Port Talbot and 
Llanelly, nid. The aggregate exports of coke were :—Car- 
diff, 44,057 tons; Newport, 14,031 tons; Swansea, 6236 tons; 
Port Talbot, 7303 tons ; and Llanelly, niz. The aggregate 
exports of patent fuel were :—Cardiff, 263,554 tons; New- 
port, 56,656 tons; Swansea, 304,192 tons; Port Talbot, 
37,231 tons ; and Llanelly, ni. 


The Swansea Valley.—The tinplate trade presents a 
good tone and employment is generally plentiful. Seven 
of the nine mills at Pontardawe were last week in full 
operation. The steel trade is also brisk. 


Coal in Pembrokeshire.—Sinking operations which have 
been carried on for upwards of twelve months at Card- 
makers’ Pool, Freystrop, by the Freystrop Colliery Com- 
pany, have at length been successful, a seam of anthracite 

aving been struck at a depth of 65 yards. The vein is 
fully 5 ft. in thickness, and has been reached by reopening 
and enlarging an old shaft called the American Pit, so 
named from its having been first sunk during the Ameri- 
can War in the eighteenth century. A second shaft is 
now being sunk. About 70 men are already employed at 
the colliery, and a private line to join the Great Western 
Railway at Johnston Station will be preceeded with at 
once. 


Swansea Corporation Waterworks.—A special meeting 
of the Swansea Town Council has been held to appoint a 
manager for the completion of the Cray contract by the 
the Council. Mr. Dix, who was appointed, is the chief 
engineer to the Swansea dock improvements now being 
carried out by Mr. Nott, contractor. He served nine 
years under Messrs. J. Aird and Son, and six under Mr. 
T. A. Walker, at Barry and Manchester; and he sub- 
sequently carried out reservoir contracts, &c. Mr. Orton, 
who tied with him, was chief engineering assistant to the 
Cardiff waterworks engineer, and completed the Cantreff 
reservoir for the Cardiff Town Council. 


New Colliery at Bettws.—During the last two years 
more than a dozen new collieries have been started in the 
south crop between Llanharran and Tondu. Most of 
them are doing well. Another has been started at 
Glannant-Bettws, near Tondu, close to a colliery pre- 
viously worked by Messrs. Crawshay and Oo. It is 
reported that a good seam of coal has been struck. 


Water Supply of Teignmouth.—The Teignmouth District 
Council has received from the water committee the result 
of the committee’s long deliberations on the water supply 

uestion. The committee recommends that measures 
should be taken to provide a supply from the Hyner 
Valley. Mr. C. E. Jones ‘‘discovered” Hyner Valley. 
His proposals have been submitted to Mr. Deacon, : 
whose report is favourable. Hyner Valley is near the 
Torquay reservoirs. 








Tue Batic CanaAL —The number of steamers which 
passed through the Kaiser Wilhelm Canal in July was 
i of pa scares burthen of a a, The 

umber of steamers carrying cargo was of an - 
= — Pe era —, = Boome ogg of the 

mers whic ti i ] 
2 ballenb anise passed throug’ e in July were 
_ PERSONAL.—We learn that Mr. John Laidlaw, who 
since the beginning of the year has been the sole pro- 
rietor of the business carried on by Messrs. Watson, 
aidlaw, and Co., Glasgow, has now taken as partners 
r. James Wright Macfarlane and Mr. Andrew Robert 


the adoption of a liberal reciprocity treaty with Canada, 
in which special attention should be paid to removing the 
present restraints on the trade. On the Atlantic 
and Pacific coasts, the Northern States of the Union 
would be best supplied from whilst central 
Canada could be best supplied from American coalfields ; 
so that if both parties abolished present restrictions on 
the traffic, it should ultimately prove to their mutual ad- 
vantage. 

The Congress of the International Association for 
Testing Materials was held at Budapest, on September 9 
to 14, under the presidency of Professor L, von Tetmajer, 
and was | ly attended by engineers from all parts of 
the world. © delegates present included 4 from Eng- 
land, 41 from Austria, 3 from — 9 from Denmark, 
2 from the United States, 36 from nce, 152 from Hun- 
gary, 70 from Germany, 3 from Norway, 12 from Italy, 
26 from Russia, 1 from Rovmania, 3 from Spain, 1 from 
Servia, 10 from Switzerland, and 5 from Sweden. After 
an inaugural presidential address, and an address of wel- 
come from the Hungarian authorities, a representative of 
each country was elected an honorary president of the 
Congress, Mr. Bennett H. Brough being chosen for Eng- 
land, and Professor H. M. Howe for the United States. 
The other English and American members present were : 
Sir William H. Bailey (Manchester), Mr. Bertram Blount 
ponken) Dr. C. J. aw (Ashton-on- Mersey), and 

r. R. Moldenke (New York). In addition to the various 
reports of committees dealing with technical problems, 
the following papers dealing with metals were read and 
discussed : ‘*On the Measurement of Internal Tension,” 
by M. Mesnager (Paris); ‘‘On the Forms of Carbon in 
Tron,” by Baron Jiiptner nage *On Brinell’s Re- 

> by Mr. A. Wahlberg (Stockholm) ; **On the 
Testing of Metals by Means of Notched Bars,” by Mr. H. 
Le Chatelier (Paris); by Mr. G. Charpy (Paris); and by 
Professor Belelubsky (St. Petersburg); ‘‘On Mi 
gy Researches on the Deformation of Metals,” by 
. F. Osmond (Paris); ‘‘On Metallograpby,” by Mr. 
E. Heyn (Charlottenburg) ; ‘‘On the Testing of Railway 
Material,” Mr. E. Vanderheym (Lyons); and “On 
the International Iron and S gamers, I by Pro- 
fessor H. Wedding (Berlin). Several | pa ag ealing with 
stone and mortars were also read, and an interesting lec- 
ture on the iron industry of Hungary was delivered by 
Professor Edvi-Illes (Budapest). 


Mr. J. C. Turk, who had charge of the erection of the 
t viaduct across the Gokteik Gorge in Burmah, on 
half of the contractors, the Pennsylvania Steel Com- 
ny, gives an interesting sketch of the work in a recent 
issue of the World’s Work. The approach of the line 
from Rangoon is, he states, through most difficult covatry. 
The line on the east side of the Irrawaddy, up to Maymyo, 
has gradients of 1 in 25, and there being insufficient room 
for curves in some places, switchback reversing stations 
have been necessary, the train zigzagging up the hill. Abt 
one point the train passes along the edge of a precipice 
with a sheer drop of 1500 ft. Maymyo, which is 
halfway between Rangoon and the Go was, he 
states, ten years ago a hornet’s nest of dacoits, but 
is now a thriving village, half European and _ half 
Burmese. In the plains the soldiers of Thebaw, the last 
of the kings, are now building better roads than Mr. 
Turk has seen in his native State of New England, and 
the province, as a whole, is the most prosperous of the 
Indian a The work of erection was accomplished 
by a staff of thirty American workmen, assisted by native 
riveters and labourers. The traveller, with which each 
tower and span was in turn erected, was 225 ft. long by 
60 ft., and had a free overhang of 164 ft, It weighed 100 
tons, and was erected in the first place on the embankment 
at the south end of the bridge. This done, it was used 
to put in place the material of the first of the towers, 
which were bolted together ready for the native riveters. 
As soon as the riveting was fairly well advanced, the first 
span was erected, and the rails laid on it for the 
traveller to be moved forward so as to erect the second 
tower, when the same series of operations were repeated. 
The native workmen, Mr. Turk says, are good at their 
icular trades, but can do nothing outside its narrow 
imits. Bellows men cannot heat a rivet, and a rivet 
heater cannot swing a hammer, whilst for rigging up the 
stagings an entirely different sep of men must be em- 
loyed. As to the English engineers met with, Mr. 
urk says that some few of the subordinates appeared to 
resent the encroachment of foreigners on what they had 
previously held to be their exclusive ground ; but in the 
main the officials he met with impressed him strongly 
with their splendid training and great ability, and their 
amicable attitude to the United States. 


































































MISCELLANEA. 


WE notice that applications are invited for the post of 
Lecturer and Demonstrator in Electrical Engineering at 
University College, Nottingham, at a salary of 200/. per 
annum, to be increased ultimately to 250/.a year. Appli- 
cations must be received before the 1st proximo, as the 
session commences almost immediately. 


The electric railway between Chicago and Joliet, a 
distance of 40 miles, is now almost ready for opening. 
The line is laid with seventy-pound rails, and is ballasted 
with broken stone. The time taken between termini is to 
be 14 hours, and the fare 1s. 8d. The cars to be used are 
- re ing, and will have compartments for luggage and 

reig 


The traffic receipts for the week ending September 8 
on 33 of the principal lines of the United Kingdom 
amounted to 2,101,726/., which was earned on 20,153} 
miles. For the corresponding week in 1900 the receipts 
of the same lines amounted to 2,064,202/., with 19,8854 
miles open. There was thus an increase of 37,524/. in the 
receipts, and an increase of 267? in the mileage. 


A monument has just been erected at Dundee to James 
Bowman Lindsay, a native of the town, who died in 1862, 
and who anticipated at a very early date many of the 
possibilities of electricity which are now becoming the 
common-p! of every-day life. He foretold its use as 
an illuminant and as a motor power. In 1832 he devised 
an electric telegraph, aud in 1834 suggested electric 
welding ; whilst later he made suggestions as to an 
Atlantic cable and as to wireless telegraphy, the date of 
the latter suggestion being 1853. The monument has 
taken the form of’an obelisk, which was unveiled on 
Saturday last, and an oration giving some particulars of 
ewe work was subsequently delivered by Sir W. H. 
reece. 


Last week the French Journal Officiel published a de- 
cree settling provisionally the question of the speed of 
motor cars. The object of these new regulations is to 
prevent such accidents as have of late aroused public 
opinion in France. The decree does not pretend to forbid 
the construction of motor cars capable of making more 
than 30 kilometres per hour (18.64 miles per hour), but for 
the time being directs all its attention to the problem of 
checking exaggerated speed by facilitating the identifica- 
tion of motor cars. Henceforth all motor cars are to be 
divided into two classes—those capable only of a speed 
under, and those capable of a speed over, 30 kilometres 
per hour. The latter must always carry in front and in 
the rear, by night as by day, aspecial number. The con- 
structor must make a declaration as to the speed of every 
machine intended to travel on French roads. Racing on 
high roads seems to be forbidden, but in the open country 
30 kilometres per hour (18.64 miles per hour) will ba 
allowed ; elsewhere not more than 20 kilometres per hour 
(12.43 miles per hour). 


A Local Government Board ae! was held on the 
3rd inst. by Mr. F. H. Tulloch, M. Inst. C.E., into an 
application of the Staines Urban District Council for a 
loan for the construction of sewage filters, which, on the 
recommendation of General Carey, R.E., past Engineer- 
in-Chief to the Local Government Board, are to contain 
— on the same principle as the polarite filters at the 
horley Corporation Sewage Works. These were laid 
down about seven years ago, and continne to produce an 
effinent of so high a degree of purity that the Local 
Government Board have waived their uaual stipulation 
as to the effluent from them passing over land. At 
Staines, although the works have been most carefull 
supervised, and ample tank accommodation provided, 
yet the unsuitable nature of the land has given risen to 
numerous complaints caused by offensive emanations due 
to secondary —— of the tank effinent when on 
the land ; hence it has been found nec to resort to 
artificial filtration through powerfully active oxidising 
beds. There was no opposition to the scheme, and the 
chairman, at the conclusion of the inquiry, pointed out to 
the inspector the urgent need of the loan, and the expe- 
diency of carrying out the improvements forthwith in 
order to avoid further complaints. We are informed by 
the International Purification Syndicate, of Westminster, 
the proprietors of Polarite, that by improved arrange 
ments whereby the sewage is distributed on to the beds 
by means of automatic revolving sprinklers (Candy- 
‘ink patent), labour on the filters is now reduced to 
practically nothing. 
A highly interesting monograph on the trade relations 
of the United States with Canada has recently been 
drawn up by Mr. Osborne Howes, Vice-Chairman of the 
Committee appointed by the Boston Chamber of Com- 
merce to report on this special question. Mr. Howes 
declares that the people of the United States for many 
years held the opinion that they could force Canada to 
petition for annexation by closing to her their markets, in 
the belief that these were essential to her prosperity. The 
result has, however, been that Canada, compelled to look 
abroad, has succeeded in finding other markets for her pro- 
ductions, so thatat the present time she does not sellenough 
to the States, as compared with other customers, to make it 
a vital question whether she does business with them at 
all. It thus follows that, in seeking improved relations, 
the part of petitioner falls to the United States, since 
© is @ most valuable market for American manufac- 
tures, the goods imported into that country from over the 
southern border amounting to about 3/. 10s. a head. The 
attempt to coerce Canada in the manner stated, Mr. Howes 
proceeds, really lead to Sir John Macdonald’s ‘‘ National” 
policy, under which manufacturing interests were built 





Horizontat TuRNING AND Borina Macuine: Esra- 
TUM.—With reference to our description of the above 
machine on 374 of our last issue, Messrs. Hethering- 
ton inform us that we were in error in fixing 10 ft. 6 in. as 
the smallest standard size of the series of machines made 
by the firm, since they make them down to 3 ft, swing. 


gg more of British India 
—that is, territory under the direct control of the 
Anglo-Indian Government and protected native States— 
amounted in 1881 to 258,793,514. In 1891, the corre- 
sponding total had risen to 287,223,431. In 1901, it had 
further advanced to 294,266,701. It will be seen that 
while there was an increase of 33,500,000 between 1881 
and 1891, the corresponding increase between 1891 and 
1901 only amounted to about 7,000,000. Plague and 
famine have ingly done their — Even 
the reduced increase of 7,000,000 duri last ten years 
up by means of heavy protective duties and the Trans- | is also subject to the remark that in the course of that 





InDIAN PopuLaTION.—The 
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pon py Raper for a nega gh years anes con- 
in management of the business. 

the firm will remain enaltered, : — 


continental lines of the States were parallelled by the| period there was an a acquisition of new 
Canadian Pacific line. Mr. Howes strongly recommends ! territory. 
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GERMAN SHIPPING BOUNTIES. 


THERE is no doubt that, of late, a great many 
thoughtful persons have, by the inexorable logic 
of facts, been compelled—often much to their own 
surprise and annoyance—to reconsider the point of 
view from which they regard certain questions of 
politicaleconomy. At least a great many of us are 
not quite so cock-sure as we once were that there 
can be no compromise, no exception, to certain 
well-rounded and complete formule, of, as it ap- 
peared, universal application. One of our favourites 
was that no industry could be brought to a success- 
ful issue by State aid. That is a fine open-air 
policy ; and we have always been unanimous in our 
contempt for ‘‘ swaddling clothes ;” forgetful that 
the bulk of civilised humanity has at one time been 
so swathed, to its great comfort and probable pre- 
servation. 

Shipping bounties have invariably excited our 
derision. We self-supporting Britons regard them 
as ineffective props by which the helpless foreigner 
strives to support an industry our own natural 
heritage. As a rule, doubtless, their practical effect 
in encouraging shipping has been far from propor- 
tional to the money expended, the expectations 
raised, and also, perhaps, to the fears excited. 
Nevertheless, shipping bounties may constitute 
one of the questions worth reconsidering—not, of 
course, with a view to our own adoption of them, 
but to see how we may possibly be affected through 
our rivals abroad. 

It is Germany that is making the most deter- 
mined bid for a larger share in the world’s shipping 
industry, and some interesting figures bearing on 
the question are given in a report recently made 
by Mr. W. Ward, Consul-General in that country.* 
The report is complete only so far as information 
is available, not all the figures bearing on the ques- 
tion having been made public. It would appear from 
this publication that the sum paid by the German 
Government is much smaller than is, we think, 
generally supposed. In the year 1898 the total 
amount of bounties accorded by the State in Ger- 
many, in the form of subsidies, to German shipping 


- companies for postal services was 325,0001., it 


having risen to thatsum from a total of 200,000/. in 


42511889. These figures, however, do not include 
26 | 65,0001. paid annually by the German Post Office 


to the Hamburg-American and to the North German 
Lloyd Companies respectively for the carriage of 
mails to America. 

The amounts are certainly not overwhelming, 
especially when we are told officially that the 
German Government consider ‘‘the annual sums 
to be granted as postal subventions in Germany 


431 | cannot be regarded merely as a payment for ser- 





* Parliamentary Papers, Commercial No. 4 (1901) 
[Cd. 596]. Price 5d. 





vices rendered,” but that they are ‘‘ for establish- 
ing and subsidising German mail steamers between 
German ports and Australia, Eastern Asia, and 
Africa.” This was the declaration made in 1885 by 
a Government memorandum submitted to the 
Imperial Parliament with the Bills proposing the 
subsidies. The results, so far, are characteristic of 
the genius of the frugal German people, to get a 


*| very good return on a very small expenditure. 


There is, however, a good deal more in favour of 
the German shipbuilder and the German ship- 
owner; though, unfortunately for the prospect of 
any exact comparison, we are unable to reduce the 
additional factors to a monetary standard. The 
Customs Tariff Law of 1885 provides certain exemp- 
tions and privileges which materially affect the 
question. For instance, it is enacted that there 
shall be no customs duties on sea-going vessels and 
river craft. That is an advance not favourable 
to the German shipbuilder, however gratifying 
it might be to the shipowner and _ trader. 
Owing to the enterprise of the former, however, 
it is becoming of less importance as time passes, 
Completed vessels are not alone exempt, for 
there is a long and comprehensive list of articles 
that go towards making up a ship and its equip- 
ment that are also Customs free. These include 
materials destined for the construction, repair, and 
equipment of sea-going vessels, including the ordi- 
nary ship’s gear from ‘‘ ropes and rigging, anchors, 
chains, and sails,” down to ‘‘ axes, hammers, nails, 
hooks, and other tools.” 

An important concession is also made by the 
Government in favour of home-built ships by means 
of preferential rates on the State railways for 
material that is to be used in the construction of 
vessels, Mr. Wood tells us that since 1895 ‘‘a 
preference of 1.7 pfennig, plus 12 pfennigs per ton 
per kilometre, was granted in lieu of the ordinary 
rate of 4.5 pfennigs to 3.5 pfennigs, plus 12 pfennigs, 
on the materials in question ‘in order to assist 
German iron industry and shipbuilding.’ ” 

Another form of encouragement to German ship- 
building—again at the expense of the State railways, 
or rather, perhaps, the freighters who use them—is 
given in the shape of preferential rates accorded to 
the German East African Line and to the German 
Levant Line, both of Hamburg. These two com- 
panies are granted ‘‘ largely reduced rates of car- 
riage by all German State railways on goods exported 
from inland places of Germany or through bills-of- 
lading either to Kast Africa or to the Levant re- 
spectively.” 

These things are, of course, as economic heresies 
to the orthodox protection-hating Briton ; whose 
‘orthodoxy is my doxy, and heterodoxy other 
people’s doxy.” It will be seen,- also, how im- 
possible German policy would be in this country, 
where we have no State railways on which. to 
impose the natural burdens of sea carriage, but 
even prohibit our company-owned lines to discrimi- 
nate in freight rates in favour of individua's or 
localities. 

No doubt on first principles it is unfair and 
inexpedient to make one person pay for another 
person’s requirements ; but in a complex state of 
civilisation first principles may sometimes with 
advantage be over-ridden. The Hamburg house- 
builder may with reason complain at having to pay 
3.5 pfennigs for the carriage of a given weight of 
steel joists from Diisseldorf, whilst his neigh- 
bour, the shipbuilder, pays but 1.7 pfennigs for 
plates and angles; nevertheless, it may possibly 
be expedient for the State to countenance the 
arrangement. The house must be built in Ger- 
many in any case; the ship need not be. But, 
it may be said, if the ship can be bought by 
German owners from, say, England, is it not 
better to let it be built abroad, and to direct 
German enterprise into channels where it can be 
employed under greater natural advantages? That, 
no doubt, is a good argument, so far as it goes ; 
but here the analogy of ‘‘swaddling clothes legisla- 
tion ”’—which we naturally resent at home—comes 
in. In 1885 the German steam shipping industry 
was an infant. By —— for a time from the 
keen blast of British competition—through a little 
cosseting, a short period of nursing which infancy 
can justly claim—it bids fair to grow to a vigorous 
youth, even if it has not already reached man’s 
estate. Whether that time has arrived it is for the 
German people to determine ; though from the vast 
dimensions to which the steel manufacturing 
industry of the country has grown, and from the 
fact that the fastest ccean liners in the world are of 
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German build, it would seem that the ‘‘ swaddling 
clothes’ might be well thrown off (lest they prove 
enervating), and that German shipbuilding might 
now be nourished on the strong meat of open 
competition. 

If we turn, however, to the German shipping re- 
turns, we do not find that the fostering care of the 
German Government has resulted in as great an 
increase in shipping as might, perhaps, be expected ; 
and, indeed, as is, we believe, generally supposed 
to have taken place by the British people. The fact 
is, the building of a few imposing and magnificent 
vessels, such as the Kaiser Wilhelm der Grosse and 
the Deutschland, have strongly impressed the public 
imagination. But if we take in the whole figures, 
we find that during the last ten years of which we 
have statistics the increase in German-owned 
vessels has been not much more than 300,000 tons ; 
for the total net registered tonnage in 1889 was 
1,320,721 tons, whilst in 1898 it was 1,639,552 tons. 
These figures are, of course, not large compared 
to our more imposing totals. The Baltic ports 
have shown a considerable decrease, a fact which 
makes the progress of the two great North Sea 
ports, Hamburg and Bremen, more marked, espe- 
cially in regard to steamships. 

Figures bearing upon the total maritime trade of 
Germany are not published, but those relating to 
the two chief ports are available, and these show 
very notable progress. In 1889 there were im- 
ported into Hamburg 93,032,868 cwt. of merchan- 
dise of a total value of 62,279,0381. The corre- 
sponding figures in 1898 were 177,904,566 cwt., 
and 100,743,5061. The exports from the same 
port in 1889 were 47,914,628 cwt., valued at 
60,320,7461.; in 1898 they amounted to 79,251,066 
ewt., the value being 74,668,068). The figures for 
Bremen are naturally smaller. In 1889 the im- 
ports were 27,663,644 cwt., having a value of 
21,876,7281.; ten years later, in 1898, the imports 
had grown to 47,510,450 cwt., their value being 
34,072,991. The exports of Bremen for 1889 
were 15,500,534 cwt., of a value of 14,358,0011.; 
and in 1898 they had grown to 24,997,318 cwt., 
valued at 19,292,6171. 

In the Government return to which reference 
has been made, Mr. Ward gives some important 
and instructive figures, indicating the increase that 
has followed upon State assistance, more especially 
on those routes practically affected, such as China, 
Japan, and Australia. We have not space to 

uote these here, but we would refer those more 
Desatly interested in the subject to the original 
report for details, and will content ourselves with 
quoting Mr. Ward’s final words. ‘‘The figures 
and observations,” he says, ‘‘ which I have sub- 
mitted will sufficiently prove that the direct and 
indirect bounties granted by the State to the several 
German steamer lines above referred to have been 
of very valuable use towards developing German 
trade with the Levant, East Africa, Australia, and 
the Far East. 

Whether State bounties, either in the form of 
direct money payment, or of other concessions, 
are going to th or hinder German commerce 
at large, and the shipping industry in particular, 
is a matter that time will give us matter upon 
which to form an estimate; but whatever 
the result may be, the matter is beyond our 
control. The ultimate and practical issue of 
the whole question is, however, chiefly within our 
own grasp. If the inland German manufacturer 
gets from the State-owned railways a largely 
preferential freight tariff to the shipping port for 
goods he sells for abroad ; whilst on our own rail- 
ways obstacles are ee in the way of British 
products being carried to the coast ; it is evident 
the German will hold a commanding position that 
must turn the fortune of trade war, other things 
being approximately equal. Again, if British ship- 
owners combine and agree to carry foreign-made 
goods—German or Belgian—to distant lands at a 
less cost than they will meget British goods from 
British ports to the same places, it is also evident 
that we put into the hands of our competitors 
another powerful weapon by which our home indus- 
tries can be attacked. Under conditions such as 
these it is but a question of time before the export 
trade of British-made goods dwindles to small propor- 
tions, unless our manufacturers can, by ingenuity 
and skill, provide large compensations in other 
directions ; a thing ever growing more difficult to 
accomplish in these times of universal knowledge 
and rapid transit. What will become of railway 
companies and steamship lines if the export trade 





of the country is seriously crippled is a matter that 
possibly the managers of those enterprises have 
not been at pains to consider; thinking that 
British trade has sufficient flywheel to last their 
ary anda present gain is preferable to prospective 
profit. 

Those who guide the destinies of the nation, 
however, may be expected to survey a wider 
horizon ; itis their duty to consider what steps should 
be taken to preserve to our children the heritage 
left by our fathers. The solution of the question 
is doubtless beset with difficulties, but there are 
few problems more worthy of attention. Some- 
thing has already been done by the Select Com- 
mittee on Steamship Subsidies, which it is to be 
hoped will be re-appointed, so that its labours may 
not be altogether lost. It is not, however, from 
foreign subsidies that we need fear most ; the great 
enemy is within our gates. 





BRITISH COLUMBIAN COAL. 

Coat and copper are the two minerals which 
promise to contribute as much as any to the 
material wealth of British Columbia in the near 
future. There is cause for satisfaction at the pro- 
gress made in gold, silver, and lead production ; and 
on the basis of Geological Survey investigations, 
there is no room to assume that the country has 
come anywhere near the limits of its capacity in 
respect of any of the three. The future of 
coal, at least, is bound up with the advance of 
mining as a whole. But the possibilities of 
production of these two seem to be greater than 
those of the others; and everything points to 
the likelihood of Canada, chiefly by the aid of 
British Columbia’s contribution, attaining a lead- 
ing place as a copper producer, with the judicious 
investment of more capital in its ventures and the 
erection of more smelters. Scattered here and 
there about every annual report of the Minister of 
Mines are references to numerous finds, some at 
least of which must be capable of profitable de- 
velopments. One of the latest places to claim 
attention is Copper Mountain Camp, in the 
Similkameen district. It is notorious that very 
little copper will stain a whole mountain side, 
but the ore in this locality has been found 
to be ‘‘of great extent.” The deposits on 
Vancouver Island remain virtually untouched, 
and they, like the ores of Copper Moun- 
tain and other points, are far richer in metal 
than those which have been worked with such 
success in the Lake Superior district of the United 
States. The coalfields at present producing are 
those of Vancouver Island and of the Crow’s Nest 
Pass. The last have been rendered accessible 
only within the last year by the opening of the 
Crow’s Nest Pass Railway, and in the period urder 
review 206,803 tons were produced, of which 
103,231 tons were used for coke- making, leav- 
ing a net 103,572 tons. In Vancouver the yield 
was 1,383,376 tons, of which 47,353 tons 
were used for coke-making, leaving a net 
1,336,023 tons, and of this 914,183 tons were sent 
abroad. The Crow’s Nest collieries are good for a 
much greater output than those of Vancouver ; but, 
as we have said, they have only just begun serious 
shipments, and the company working the seams 
has been suffering from the many inconveniences 
incident to all new enterprises of this sort, and the 
property cannot as yet be said to be thoroughly 
equipped : a matter which is, however, gradually 
being remedied. The estimates of some engineers 

lace the quantity of coal within this area at 
5 billions of tons, which would admit of an 
output of 25 million tons a year, or 70,000 
tons a day for 1000 years. It is thought, too, 
that the use of the diamond drill in the valleys 
will reveal many as yet undiscovered seams. The 
coal in the seams exposed up to the present is very 
uniform and of pt,“ quality. It is said to be 
the best coking coal in America, the coke possess- 
ing high calorific power and great crushing strength. 
Although only two important districts have been 
developed, coal is found in many other parts of the 
province. Mr. Ronald C. Campbell-Johnston has 
enumerated the moreaccessible. To the west, near 
Fairview, in the Okanagan Valley, he says, there 
are outlying indications at Swan (or Vaseau) Lake, 
at Okanagan Falls, up the north fork of the Kettle 
River, and into the Fire Valley and Okanagan 
districts around Whauchope. In these discoveries 
we have the rims of the coal basins cropping out, 
and boring is now proceeding to locate the deeper 








parts of the basins. Similar indications appear 
again to the west, commencing near the southern 
boundary, at Princeton, in the Similkameen Valley, 
further north on the Tulameen River, near Otter 
Flat, at Gulliford’s Ranch, Coutree, Nicola, Stump 
Lakes, North Thompson River, Hat Creek, near 
the Marble Canon, and to the unexplored north. 
In the Hazelton district, around Babine and 
Stewart Lakes, explorations are going on, and 
surveys for railways are being completed to open 
up a second Kootenay in all its wealth of coal, 
copper, lead, silver, and gold. Dr. Dawson pre- 
dicted this twenty years ago. The coal basins 
here are said to equal the Crow’s Nest basin in 
quantity and quality. Pending the exploitation of 
these fields, the Crow’s Nest coal will do. The 
British and American Admiralties are said to have 
practically proven by hard tests its steam-producing 
powers, and have agreed to substitute it for Welsh 
coal, on completion of a railway along the Columbia 
River to Golden, to transmit it to the coast. 
British Columbia continues to make striking 
progress as a mining country. The annual 
report for last year puts the value of all minerals 
obtained at 16,344,751 dols., as compared with 
12,393,131 dols. for 1899 and 10,906,861 dols. 
for 1898. On the one twelvemonth there is a 
slight decrease in placer gold ; but this is compen- 
sated for by a very substantial increase in lode 
gold, the total yield being 231,089 oz., as com- 
pared with 205,560 oz. Silver, too, shows an 
appreciable improvement—3, 958, 175 oz., comparing 
with 2,939,413 oz., the increase being equal to 39 
per cent., attributable principally to'the activity 
in South-East Kootenay, which turned out 
960,411 oz., against 33,516 oz. in the previous 
year. Over 90 per cent. of the silver production 
comes from silver-lead ores, and a rise in the 
quantity of lead obtained was therefore a foregone 
conclusion. The figures under this head, in fact, 
constitute one of the features of the year, the out- 
put being 63,358,621 lb., as compared with 
21,862,436 lb. in 1899. The report says the in- 
crease has been brought about ‘‘ chiefly by the 
energetic development of two or three mines in 
Fort Steele Division,” although all the lead-pro- 
ducing districts, except Ainsworth, have shown a 
material increase in production. The Slocan Min- 
ing Division has heretofore always held first place 
in the list of lead producers, having an output 
in 1897 of almost 31,000,000 1b.; and although in 
1899 it fell as low as 16,660,910 lb., it has again 
increased in 1900 to 19,565,743 lb., a gain over the 
previous year of 17 per cent. However, the increase 
in Fort Steele Division of from 881,167 lb. in 1899 
to 38,495,079 lb. in 1890 has earned for it the right 
to be considered the lead-producing centre of the 
province. In copper, also, British Columbia is 
making striking progress ; and though it does not 
yet count as a factor of great significance in rela- 
tion to the world’s supply, there is no denying its 
great potentialities. The output was 9,977,080 lb., 
in comparison with 7,722,591 lb. in 1899 and 
7,271,678 lb. in 1898. The Rossland ores appear 
to be pinching out—at any rate, the metallic con- 
tents are much less than they were. The quantity 
shipped in the twelve months increased by 26 per 
cent., but the average yield was no more than 10 lb. 
per ton, against 33 lb. in 1899 ; and as a result the 
copper production was less than half that of the 
preceding period. The Nelson district also reports 
diminished shipments, but this is referred to a 
temporary suspension of shipments by the largest 
producer, ‘pending the installation of new 
machinery, and development of the mine.” The 
situation was saved by the appearance in the field 
for the first time of the Boundary Creek district, 
which accounted for 5,672,177 lb., and by the 
activity among the Coast mines, whose yield was 
2,193,962 lb., an increase of more than 100 per 
cent. So far, iron counts for nothing in relation to 
British Columbia’s mineral. It is only mined as a flux 
for lead smelting, and we are told that ‘‘ the copper 
and other ores carrying an excess of iron, which 
have now been discovered, are rapidly replacing 
this barren flux, with the result that the tonnage 
of iron ore mined is decreasing,” the quantity 
reported for 1900 being no more than 580 tons. 
But there is plenty of ore of good class which will 
no doubt be utilised in time in the establishment 
of an iron manufacturing industry, in conjunction 
with the coal of the Crow's Nest Pass and 
other parts of the province. That time may 
not be so remote as is thought probable. The 
report refers to the excitement created over 
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the discovery of deposits of magnetic ore, chiefly 
in the neighbourhood of the Alberni Canal. The 
provincial mineralogist finds that they consist of 
extensive surface showings of very good magnetic 
ore. The development work was confined mainly 
to surface stripping; and while the surface indica- 
tions were excellent, the depth or permanence of 
the deposits had not been proved by any shaft or 
sufficient tunnel. Says the writer of the report : 
‘‘ Before iron ore will attain any value on this 
coast, it must be proved to exist in sufficient 
quantity and under such conditions for cheap 
mining as to justify the establishment of an 
iron blast-furnace and rolling mill. Such a 
plant requires about ten years’ supply of ore 
absolutely in sight, and such an amount of 
ore will never be shown to exist by surface 
stripping. It is reported, unofficially, that an 
American syndicate has bonded the properties 
referred to, and has this past fall sunk shafts and 
driven tunnels, which continue to give satisfactory 
showings.” This is a very large undertaking, and, 
as must be expected, work will proceed slowly and 
cautiously, so that it will be a couple of years yet 
before sufficient knowledge is obtained of the de- 
posits to justify the establishment of iron works. 
Still, the enterprise is distinctly one of promise. 





THE TRADE OF KOREA IN 1900. 

Korea, which a short time ago was known as the 
‘‘Hermit Kingdom,” is rapidly assuming a position 
of commercial importance. From the report which 
has just been published by the Foreign Office, we 
learn that, in spite of the troubles in China during 
the year 1900, the value of the total trade of Korea 
not only did not. decrease, but actually exceeded 
that of any previous year. This result is explained, 
to a large extent, by the fact that although the 
export of Korean produce to China, which is in 
Chinese hands, decreased, and importations of 
foreign goods by Chinese merchants likewise dimi- 
nished, these disadvantages were more than 
counterbalanced by the stimulus given to the ex- 
port of Korean cereals by the interruption of the 
export trade of Newchwang, and by the demand 
for food supplies for the foreign troops employed in 
military operations in China. 

So far as imports alone are concerned, the figures 
for 1900 were exceeded by those for the year 1898, 
while the Customs revenue for the year fell short 
of that for the year 1897. The large increase in 
the trade of 1900, which occurred chiefly under the 
heading of exports, may therefore be regarded as the 
result rather of exceptional circumstances than of 
the normal development of trade. In the year 
1895 the total foreign trade of the country was 
14,237,161 yen, or 1,542,3591. sterling, while in 
.1900 it was 29,016,230 yen, or 2,901,6231. sterling. 
The latter sum was made up of 20,453,401 yen, 
representing the total foreign imports and exports 
to foreign countries, exclusive of gold export ; the 
export of gold was 3,633,050 yen, and the coasting 
trade 4,929,719 yen. (The value of the yen during 
the year being taken at 2s. 2d.) It will thus be seen 
that the trade of Korea has more than doubled 
itself in the course of six years, and the increase of 
the trade of 1900 over that of the previous year 
was 694,1561. The huge increase under the head- 
ing of foreign exports is distributed over the five 
principal items of the Korean export trade, namely, 
rice, beans, hides, ginseng, and gold, into the details 
of which, however, we need not enter. 

During the year the increase in the import trade 
was very small, as compared with that in exports, 
and what increase has taken place has not been in 
favour of British goods. It is very significant that 
while the heading of cotton goods shows an increase 
of 14,2971. over the figures for the previous year, 
there was a falling-off as regards British importa- 
tions in the case of shirtings of no less than 59,0691., 
and in the case of yarn of 30561.; a small decrease is 
also observable in the item of British sheetings. 
Japanese cotton goods, on the other hand, show the 
following increase: Shirtings, 17311.; sheetings, 
30,4221.; other piece goods, 25,6761.; yarn, 11,3291. 
The Japanese have imitated the strong native 
materials, the pattern and texture of which are 
copied so closely that the imported goods are hardly 
distinguishable from those of native manufacture. 
Japanese shirtings have not only held the place 
they gained, but they are threatening to drive 
British goods out of the market. Woollen goods, 


The trade in metals, machinery, and especially 
in the appliances of mining, although not yet large, 
is rapidly increasing, and the possibilities of the 
future are considerable, and it will be well if 
British merchants and engineers keep themselves 
informed regarding these, for they are certain to 
have many competitors for the trade. While the 
importation of American kerosene oil has remained 
—, stationary during the year 1900, that of 

apanese kerosene has increased to the extent of 
3970/., the principal port of importation for the 
latter oil being Fusan. Reports from that port as 
to the quality of the Japanese oil now imported 
speak of it as having improved very much of recent 
years, although still inferior to the American 
article. Sumatra oil, which was formerly imported 
to a considerable extent, has now disappeared from 
the returns, and the same may be said of Russian 
oil. The question of importing the latter oil in 
bulk, as is done in many ports in the Far East, is, 
however, engaging the attention of a British firm 
at Chemulpo ; and if satisfactory arrangements for 
its importation and storage in tanks can be made, 
it will probably prove a serious rival to both 
American and Japanese oil. It may be interesting 
to note in this connection that in Korea, as in 
Japan, the importation of kerosene oil from the 
United States has given rise to a tinplate industry, 
which was not previously in existence ; the tins in 
which the oil is imported furnishing the material 
for the tinsmiths. 

There was a noticeable increase in the shipping 
during the year, and this increase is the more 
satisfactory in view of the serious interference 
caused by the troubles in China to the regular 
movements of the Japanese steamships, which so 
largely monopolise the carrying trade of Korea. 
As compared with the previous year, the figures 
show an increase in sailing ships of 263 vessels, 
representing an increase in tonnage of 4125 tons, 
and in steamships of 431 vessels, representing an 
increase in tonnage of 23,908 tons. ere, as usual, 
Japan still easily holds her own, though a slight 
increase is noticeable in Korean shipping. 

The Korean Government is slowly organising a 
postal and telegraph service. The former is still 
in a very rudimentary condition. The total mileage 
of telegraph lines now open is 1696 miles, of which 
121 miles represent the extension which took place 
in 1900. The working of the lines gives general 
satisfaction. The total receipts of the Korean 
telegraph administration for the year under review 
were 72,443 yen (about 7244/.), showing an increase 
of 21,000 yen (about 2100/.) over those of the 
previous year. 

The section of the Séul-Chemulpo Railway, 
between Nodol, the station on the Chemulpo side 
of the Han River and Séul, was opened for traffic 
on July 8, 1900, and the whole line has since been 
in working order. The traffic is not yet very great, 
and the surplus income will not go far to pay the 
5 per cent. interest on the 700,000 yen of private 
capital invested, which, under agreement with the 
Japanese Government, the shareholders are to 
receive before any attempt is made to repay the 
loan of 1,800,000 yen (180,000/.) advanced by the 
Japanese Government. Although work has not 
yet been begun on the Séul-Fusan Railway, the 
concession for which was granted to a Japanese 
syndicate in 1898, there are indications that in the 
near future operations will be commenced. Various 
other schemes have been proposed, and it is evident 
that the Japanese are determined to take the lead 
in the development of the resources of Korea, 
which they look upon as supplementary to those 
of Japan, and also because they know that their 
influence in Korea will enable them to make them- 
selves felt in the affairs of China. 

The development of the Gwendoline Mine, ac- 
quired under the Pritchard-Morgan Concession 
from the Korean Government, made steady progress 
in 1900. The reef, which is being worked, contains 
up to 20 per cent. pyrites, holding free and com- 
bined gold ; and when the works have been a 
little more developed, the prospects of satisfactory 
returns are good, The Unsan district, over the 
whole of which the company possesses mining 
rights, has been shown to contain silver, copper, 
and gold deposits, and there are also numerous 
places where auriferous gravel is being worked. 
Anthracite coal has been found at Tensan, 10 
miles north of the Gwendoline Mine, and prospect- 
ing shows that the coal seams extend over a large 
area. At Tangokae (otherwise known as Kim-song), 


mining concession, prospecting work is still being 
carried on, but as yet little practical work has been 
done. Onthe whole, however, the report shows 
that Korea is following the example of Japan, 
although somewhat slowly, and before long we may 
expect results which will have an important bear- 
ing on trade in the Far East. 





SELENIUM. 

Ir is somewhat significant that in the Preliminary 
Report lately issued by the Royal Commission on 
Arsenic in Beer no mention is made of any possible 
part which selenium may have played in the 
tragedy enacted in the closing months of last year 
in the north of England. The position taken up 
by Dr. Tunnicliffe in this matter, although the 
analyses which he produced do not appear to have 
been disputed, has not, as far as we have been able 
to ascertain, gained the support of scientific opinion 
generally. At any rate, the prevailing impression 
seems to be that though it is possible that the 
selenium detected in some of the vitriol used in the 
manufacture of the brewing sugar may have aided 
in producing the subsequent disastrous effects, still 
the arsenic was the main factor in all the cases of 
illness, and undoubtedly the sole factor in a great 
many. Of course, it may turn out that the final 
report of the Commissioners will contain references 
to points which it is considered advisable to keep 
quiet about until some necessary research has been 
conducted ; and we certainly do not wish, on the 
present occasion, to take up any decided position 
one way or the other on this selenium question. 

Some public prominence, however, having been 
attained by selenium in this connection, it seems 
of interest to say a word or two as to its occurrence 
and a. as, to judge by the remarks we 
have heard, the very name was an unknown quantity 
to brewers and the public generally until it achieved 
its recent prominence in the daily press. A very 
brief summary is all that need be given here of 
facts which may be gleaned from any text-book on 
chemistry ; our space will be more usefully occu- 
pied by references to such matters as are scattered 
far and wide in scientific literature, and which are 
not readily accessible. Selenium exists in two allo- 
tropic modifications—the one a black crystalline 
reap and the other a brick-red powder. The 

lack powder, or metallic selenium, is obtainable as 
a granular crystalline mass of 4.5 specific gravity. 
The original source from which it was obtained was 
the lead selemide found at Claucthal, in the Hartz 
Mountains, but a more plentiful and modern source 
is the Spanish pyrites used in the manufacture of 
oil of vitriol, and it is among the acid manufacturers 
that the properties and appearance of the element 
are best known ; that is, as a matter of interest and 
not in the way of business, for the very small 
amount of selenium which finds employment in the 
arts does not act as an inducement to the vitriol 
maker to take up its preparation commercially. 

The fact is that selenium remains to-day, as of 
yore, very much a substance of scientific interest, 
and cannot be classed among those elements which 
minister in any real capacity to man’s needs. 
True, its peculiar electrical effects have been taken 
advantage of by Mr. Shelford Bidewell in the con- 
struction of the photophone, an instrument by 
which light is converted into electricity. But 
neither this nor the one other scientific application 
which we are aware of, viz., its employment in 
connection with certain astronomical instruments, 
can be taken as offering sufficient inducement for 
the acid manufacturer to take up its preparation 
on a commercial scale. An objection, i the way, 
has been taken by some scientists to the name as 
commonly used, because, although it is common to 
talk of metallic sélenium, it is really a non-metallic 
element. For this reason the objectors say the ter- 
mination ‘‘ um,” which is characteristic of the names 
of metals, is inappropriate, and should give way 
to ‘‘selenion.” It is generally ed that scientific 
nomenclature, having been left so much to the 
taste of individual discoverers, is in a somewhat 
chaotic condition, and could be overhauled and 
brought up to date with advantage. However, it 
is not a matter on which we are disposed to wax 
eloquent at the present time, and we shall be con- 
tent with merely drawing attention to the fact that 
differences of opinion exist. Of course, in i 
of the application of this or that chemical substance 
for e purposes, it is not possible to speak too 
exactly ; a certain amount of reservation is always de- 








which are chiefly of British origin, also show a 
slight decrease. 





where a German syndicate has obtained a gold- 





sirable on account of the secrecy which is observed 





414 


ENGINEERING. 





[SEpT. 20, 1901. 





in so many cases as to what chemicals really enter into 

articular manufactures. We are moved to say this 
Conus of the proposal which was made a year or 
two ago to use selenium as an agent in the produc- 
tion of red glass. Whether the proposal ever 
reached the subsequent stage of regular use we are 
unable to say, but a strong claim was made out in 
its favour; the use of selenium, both alone and in 
admixture with cadmium sulphide, obviating, it 
was said, the necessity of reheating and dipping in 
a colouring mixture in the ordinary process of 
making red glass. It wasin the year 1885 that 
Dr. Divers, professor of chemistry at Tokio, pointed 
out that when seleniferous acid is used in the alkali 
manufacture, the rare element passes over into the 
hydrochloric acid in the form of selenium seleno- 
chloride, which in contact with water decomposes 
into elemental selenium, selenious acid, and hydro- 
chloric acid. This detection of selenium in Japanese 
vitriol is interesting, because, presuming that the 
acid was made from local brimstone, it shows that 
whatever safety from arsenic may be experienced 
in the use of brimstone instead of pyritic acid, such 
procedure would prove delusive where freedom from 
selenium was aimed at. Although we are of 
opinion that, as far as the beer epidemic was con- 
cerned, the case against selenium was not made out, 
yet the fact that the acid made from some brands 
of brimstone, at any rate, contain selenium is one 
that should not be lost sight of. It may be men- 
tioned in this connection that it is customary in 
pharmaceutical circles in America to test sulphur 
for selenium. The official test of the Pharma- 
copia is to boil half a grain of sulphur with 
half a grain of potassium cyanide in water, to filter, 
and add excess of hydrochloric acid to the filtrate. 
In the presence of selenium a reddish coloration is 
obtained, the delicacy of the test extending, accord- 
ing to some authorities, to the detection of ;},th of 
a grain. With regard to the toxic properties of 
selenium, although in the recent rise of the element 
into prominence many chemists pooh-poohed the 
idea that it would give rise to any mischief in this 
way, the fact of the poisonous nature of the alkaline 
salts has been clearly established. With regard to 
this point attention may be directed to the work of 
Chabrié and Lapicque (Compt. Rend., page 110), 
the researches of those authors proving that sodium 
selenite is without doubt an irritant poison. A 
subsidiary point to which they draw attention is the 
harmlessness of sulphites as compared with selenites 
when injected into the system, on account of the 
immediate transformation of the former into sul- 
phates. The fact is not without its importance, 
seeing how generally sulphurous acid and its com- 

ounds have come to be used in the brewing 
industry. As we have said, the present-day appli- 
cations of selenium are neither extensive nor of the 
first importance, and the outlook for its increased 
use is not bright. No doubt if an increased demand 
arose, the present price of about 6s. per ounce 
would experience a reduction, as there is evidently 
no lack of raw material. As in the case of arsenic, 
the attention which has been drawn to the subject 
of this article has led to analytical investigations of 
interest and importance, the result of which has 
been to put the detection of these bodies in various 
food products on a secure basis. 





CROYDON ELECTRIC TRAMWAYS 
AND ELECTRIC LIGHTING. 

Tue Borough of Croydon will very shortly open 
to traflic a section of electric tramways through:‘the 
main thoroughfare, connecting Norbury and Purley. 
This first line is 5} miles in total length, about five 
of which are with double track. It forms only part 
of the scheme, further extensions being contem- 
plated for the near future. 

The narrowness of the streets in the central part 
of the town, where the traffic will be greatest, 
forms one of the chief difficulties in the way of a 
successful tramway system in Croydon, and has 
rendered it necessary to lay down a single track at 
the most congested parts. This constitutes a serious 
obstacle to a rapid service; no other course, how- 
ever, could have been adopted under the circum- 
stances ; but it is hoped that the number of turn- 
outs provided will enable a satisfactory schedule to 
be worked. 

The Croydon Tramways Company was formed in 
1870, and for a period of about twenty-eight years 
they worked a system of horse traction, which did 
not give very good general results. It was felt that 
some time might elapse also before the new system, 





with electric traction, showed a profit, and the 
Tramways Committee, under the chairmanship of 
Sir Frederick Edridge, recommended the Council to 
lease the working to the British Electric Traction | 
Company for a period, with the option of taking over 
the working at intervals, the first being at the ex- 
piration of five years. Under this agreement—which 
is somewhat similar to the one adopted for electric 
lighting some years ago—the Corporation provides 
the capital and supervises the work of laying the 
line, which will be operated by the lessees, who pay 
the interest and sinking fund charges, and purchase 
the necessary current from the Corporation. 

The generating plant for traction is located in an 
extension of the electric lighting station of the 
Corporation, in Factory-lane, Croydon, and consists 
of two 600 horse-power Belliss-British Thomson- 
Houston traction sets, and one 1200 horse-power 
Belliss-Electric Construction Company set. The 
engines are triple-expansion, working at 180 lb. 
steam pressure; the steam consumption of the 
smaller sets, with steam at 50 deg. Fahr., super- 
heat, being 214 lb. per kilowatt at full load, and 
that of the larger sets 204 Ib. 

The original station at Factory-lane, Croydon, 
contained three Belliss-British Thomson-Houston 
sets of 120 kilowatts each, alternating current. It 
has been subsequently enlarged by the addition, 
at various intervals, of two sets of 250 kilowatts 
each, and two sets of 500 kilowatts, all alternating 
current, and similar to the three first sets of 120 
kilowatts each. These seven sets are now running 
for lighting purposes. Two steam mains are pro- 
vided—one in the engine-room and one in the 
boiler-house, and any one of the engines can work 
independently of the others, running on the con- 
denser or to atmosphere, as may be chosen. 

When the plant was first started, the necessary 
steam was supplied by three Davey-Paxman econo- 
mical boilers, of 6000 1b. evaporation each; and as 
the station was increased there were added two 
similar boilers of equal capacity; one Babcock and 
Wilcox boiler of 9000 lb. evaporation, then three 
Babcock and Wilcox boilers of equal capacity to the 
first one. Two Danks economical boilers of 9000 Ib. 
evaporation are now being put down. 

The complete plant will therefore contain ten 
sets of engines and generators (seven alternating 
and three direct-current), and eleven steam boilers, 
the total indicated horse-power being nearly 6000. 

Two Green’s economisers work in conjunction 
with the boilers. The boiler-house adjoins the 
engine-room ; the coal stores are independent 
entirely of the boiler-house, but are in direct 
communication with it, the boilers being sup- 
plied with coal through trucks which run on 
a small line. All the coal is weighed before 
consumption in the boilers, and all the feed- 
water is measured. The boilers are fed by 
three Weir feed pumps. (For a description of 
these, see ENGINERRING, vol. lxxi., page 781.) 
One of the feed pumps can be worked at high 
pressure and the two others at low pressure, or all 
the three as high-pressure pumps. They are con- 
nected to the two steam mains; the air pump dis- 
charges in an overhead tank, from which the water 
flows through a Kennedy water meter into the 
suction, or the feed pumps can be supplied direct 
from the overhead tank or from the circulation 
water of the suction main which supplies the sur- 
face condensers. The feed pipes are duplicate, 
one being connected direct with the boiler, and 
the other with the Green’s economisers. 

The four Babcock and Wilcox boilers work at a 
ressure of 180 lb. per square inch, while the 
avey-Paxman boilers work at a 160 1b. pressure, 

and the feed pumps are so designed that they can 
suit either of these pressures, both direct and 
through the economisers. 

The condensing plant is by Messrs. W. H. Allen, 
Son, and Co., Limited, of Bedford, and consists of | 
three sets of Edwards three-throw air pumps, two | 
centrifugal pumps, and four surface condensers. | 
One centrifugal and two air pumps are electrically | 
driven from the traction bus-bars, and one air | 
pump and one centrifugal pump are steam driven. 

The engine-room is provided with two overhead | 
travellers, one of 9 tons, and one of 25 tons, for | 
erection and repairs. It contains also a test tank | 
for testing the steam consumption at any time. 

The tramway and lighting switchboard is placed | 
on a raised platform in the engine-room, and con- | 
tains four a panels arranged for either | 
traction or lighting, two Board of Trade panels, | 














four feeder panels, and two booster panels, all | 


| At the end of ten years the 


fitted with the necessary equipment and meters, 
namely : Weston ammeters and voltmeters, British 
Thomson-Houston wattmeters, cut-outs and light- 
ning arresters, and Elliot recording ammeters 
and voltmeters. Ample space is provided in the 
rear of the switchboard, giving access to all the 
various connections. H 

A special power-board is connected to the gene- 
rator bus-bars. Two negative boosters of 18 and 
25 kilowatts capacity respectively deal each with 
two return feeders. There are four feeders from 
the generating station, a return feeder being laid 
in every case side by side with the positive feeder. 
By this means the maximum drop in. the rails will 
be under three volts, and it is hoped that there 
will be no trouble whatever through electrolysis. 
This is important, asa large number of lead-sheathed 
lighting cables are laid parallel with the route. 

The generating station is directly connected by 
private wires to all the substations as well as to the 
switch pillars. Pilot wires are run to the various 
districts in the town, and all arc lamps, both with 
rectified and with alternating currents, are switched 
off and on from the generating station by the 
selector system. 

The station is completed by a maintenance and 
repair shop, driven electrically. 

Owing to the lack of water at Croydon, three 
Barnard’s cooling towers and ponds have been put 
down ; also two Carrod’s patent water-softeners. 

Every detail has been designed with a view to 
secure the maximum economy in working, con- 
sistent with the highest possible efficiency, and the 
plant throughout is arranged in a most systematic 
manner. It reflects great credit on the Borough of 
Croydon electrical engineer. 





ENGINEERING VALUATIONS. 
(Continucd from page 178.) 
Stream Encines, Borers, AND FURNACES. 

THE principles which rule the depreciation and 
valuation of other fixed plant and machinery also 
largely govern steam engines, boilers, and furnaces. 
Errors affecting boilers and furnaces are easily 
detected. Their comparatively rapid rate of decay 
in many instances, the prominent result of any 
failure, and the necessity thus forced on the owners 
for speedy renovation, compels them, willingly or 
unwillingly, to recognise the deterioration which has 
taken place. Indeed, it may be assumed as a general 
rule that where the waste is rapid, and renewals 
necessary at frequent intervals, no great mistake 
can be made in the amount allowed for deprecia- 
tion, unless it be the result of crass ignorance, or 
intentional endeavour to mislead. But the mistake 
frequently does occur (most probably through ignor- 
ance of the conditions of the trade), when the 
machinery, plant, engines, and boilers are grouped 
together in one sum of capital expenditure, and an 
annual percentage, fixed by the auditors or accoun- 
tants, written off a decreasing balance. If the rate 
assumed is sufficient to cover the wear and tear of 
boilers, it will undoubtedly be more than sufficient 
for lathes and planing machines ; if it is founded 
on the wear of the general machinery, which is 
probably the basis the ordinary accountant would 
adopt, it will be quite inadequate for quickly-wearing 
boilers. This is sufficient reason for subdividing 
the capital assets into groups; it may even be 
rete: 9 reason enough for calculating the waste of 
each machine separately and under due considera- 
tion of the factors which from time to time affect 
its wear and tear. 

Mr. Ewing Matheson, in his valuable treatise on 
‘Depreciation of Factories,” gives an example 
which we venture to transcribe, as it. will serve to 
illustrate very clearly the differences in the two 
methods: ‘‘If a well-made non-condensing sta- 
tionary engine with Lancashire boiler cost, includ- 
ing foundations, 5001., it would be prudent to write 
off 7} per cent. the first year, and 7} per cent. 
annually from the diminishing value, this being 
sufficient if the minor repairs and renewals, such as 
new brasses and fire-bars, be paid for out of revenue. 
k-value will stand 
at 2291. If, then, the cylinder be rebored, possibly 
a new piston supplied, and the boiler renewed by 
the insertion of a new furnace, at a total cost of 


| 801., this sum might be added to the capital value, 


the depreciation rate of 74 P al cent. continuing for 
a further five years until the value is reduced to 
2091. A new boiler would probably then be re- 
quired, costing 2001., and the rate of 74 per cent. 
go on the renovated value of 4091.” It will be 
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observed that Mr. Matheson makes no deduction 
for scrap value, and for purposes of comparison we 
will also avoid such deductions. Assuming the 
first boiler to cost the same amount as the second 
one, the engine would be valued at 300/., with a 
probable life of thirty years, giving a depreciation 
of 101. per annum ; and the boiler at 200/., with a 
probable life of fifteen years, giving a depreciation 
of 131. 6s. 8d. per annum.* The several results 
may be seen in the following Table : 





engines like locomotives which have many of their 
— replaced, and considerable permanent repairs 

one to them, before they are finally worn out. It 
may be assumed, as a general principle, that if the 
annual writing-off should not be greater in the 
earlier than in the later years, it should certainly 
not be less to any considerable extent. The nearer 
approach which is made to an equal annual amount, 
including the expenditure on replacements, the 
more correct will be the valuation of the machinery, 





Mr. Matheson’s Calculations— 
Engine and Boiler. 





Calculations Based on Estimated Periods of U er. 


























Period ia Use. Value, less Engine ex: Buller expected 
depreciation netted | 
— at 7} per cent. Sed pected to last <— i | to last 

per annum. 30 years. | 15 years. 

oS £ £ 8. 4. 

Purch se 500 | | 300 200 0 0 
| — | Depreciation, 10 years | Depreciation, 10 years 

10 years . sae 229 | a6 107. perannum .. 100 at 137. 6s. 2d. per ann. | 133 6 8 

| repairs 80 —_— (—— 

| ™ ——s| £00 | 6613 4 

| 309 Pd . ; * Add permanent repairs | 20 0 0 

. | — permanent repairs —_—— 

Ib years. | 209 — 8618 4 
| Add new boiler.. 200 260 Depreciation, 5 years at 

| a | Depreciation, 5 years at 171. 6s. 8d. per anv... 8613 4 
409 137. per annum ; 65 Add os Pym = 
| | _ cti cost, as be- 

s0years | we | 165 artnet fee ee 

} Depreciation, 15 years ; stencil 

at 13/. perannum .. 195 200 0 0 
| Depreciation, 15 years 

at 137. 6s. 8d. per ann. 200 0 0 














Now one or two points are deserving of attention 
in connection with this Table. The reduced values 
of the engine and boiler at the end of ten years 
will be: By the first, or percentage method, 2291. ; 
by the second, 266]. 13s. 4d. At the end of fifteen 
years, 2091. by the first, and 195]. by the second. 
And at the end of thirty years, 126!. by the first 
method, whereas by the second the book value has 
entirely disappeared. It is evident that the first 
form gives a more rapid reduction of value in the 
earlier years than the second one effects ; but this 
advantage disappears as time progresses, and is 
eventually reversed. But is it really an advantage, 
or is it really correct to imagine that the engines 
and boilers or other machinery of a factory deterio- 
rate in value during the first few years of working 
at a higher rate than they do in later years? Jt 
must be remembered that here we are not dealing 
with any question of the provision of funds for 
repairs or replacements, although such funds are, 
by the mere process of writing down present values, 
provided for replacement of machines worn out ; 
yet our immediate object is to ascertain the selling 
value of a machine as part of a going concern, and 
fixed in position ready for working, at any given date. 
The probabilities are rather in favour of increase 
of depreciation with lapse of time, because, in addi- 
tion to the ordinary wear and tear, there is the 
nearer approach of an improvement being thrown 
on the market through the consummation of the 
researches of engineers in various factories all 
over the world. From this point of view it 
would seem that equal annual instalments written 
off will yield the nearest approach to an equitable 
valuation. 

The additions for repairs also require a little 
more consideration. Were the engine and boiler 
at the end of the first ten years of the value of 
2661. 13s. 4d. in a going concern, as shown by the 
second method? If not, then too long a life must 
have been accorded them, and the annual writing- 
off has therefore not been sufficient in amount. 
We have estimated the boiler to last for fifteen 
years without replacement ; but at the end of ten 
years it required repairs in the nature of partial 
replacement to the extent of 201. This we added 
to its value, but did not find any increase of life ; 
the expenditure merely enabled the boiler to be 
used for the term originally anticipated, namely, 
fifteen years. In aie therefore to avoid any 
balance existing at the expiration of that period it 
was necessary to increase the annual decrement 
by 41. Exactly the same condition arose in the 
case of the engine, where the additional decrement: 
at the end of ten years was 3/. per annum. It will 
readily be seen that an irregularity like this may 
assume serious proportions when it extends over a 

e number of machines, or when it includes 





* We are here taking Mr. Matheson’s estimate of 
fifteen years as the assumed life of the Lancashire boiler, 
but we need scarcel 
ally well made 
longer life than this, 


say that many such boilers, origin- 
properly looked after, have a far 





taken as part of a going concern, at any given 
period. 

The estimation of the proper allowance for the 
depreciation of steam boilers is a matter which 
really requires careful consideration in each indi- 
vidual case, as it depends so largely on special 
conditions such as whether the boilers are worked 
easily or to their full capacity, the character of the 
water used, the nature of the supervision exercised, 
and so on. We have known well-designed and 
well-made boilers ruined in three or four years by 
improper use, while in other cases we know of 
boilers which have been in use for twenty years with 
comparatively few repairs, and which are still in 
excellent condition. In the case of moderate-sized 
or small boilers forming part of the plant of works 
not employing skilled supervision, it is probable 
that we over-estimated the life of the boiler in the 
calculations we have madejin the above Table ; it most 
probably would not last fifteen years without some 
more extensive repairs than those usually charged 
to trade account under that head. If it be assumed 
that it could last fourteen years without undertak- 
ing these © ger repairs, though necessarily 
at considerable risk, then the annual deductions 
will be much nearer equalised ; thus : 


£ ad. 
Original cost... =... eG bey | ean ee 
10 years’ depreciation at 14, 5s. 94. 
per annum .., aS si is 142 17 6 
Value at end of ten years ... 57 2 6 
Add repairs ... Re 2 0 0 
77 26 
Depreciation, 5 years at 15/. 83. 6d. 
per annum... ak ae a i Stee oe 


The initial difficulty consists in fixing the period 
for which the evgine or machine will last without 
extensive or replacement repairs being effected. 
Such period must be equal to the time it would last 
if run to actual destruction under such conditions, 
and it must be re-estimated, on the same basis, each 
time such repairs are done to it. A locomotive 
affords one of the most striking expositions of this 
difficulty. During its working life the wheel tyres 
may be renewed three or four times, its boiler shell 
twice, and its tubes and firebox three times or more, 
whilst the repainting and minor repairs, considerable 
items on such a motor, may be done even more fre- 
quently. Again, where such engines are recklessly 
or carelessly worked, attended by inefficient drivers 
and firemen, and imperfectly cleaned out at night, 
and at the week ends; where slight repairs are 
scamped, or neglected until some breakdown 
compels attention, and larger repairs are either 
deferred until too late for much practical good, or 
left altogether undone; the working life must 
of necessity be much shorter than on a care- 
fully managed and fally equipped English rail- 
way. The former conditions are those which, un- 
fortunately, rule in many constructive contracts, 
on colliery and iron works lines, and in other like 


| undertakings ; and the engineer in charge of them | 





must therefore be B vag pt for widely different 
calculations, and make vastly different allowances, 
to those which would guide him on a well-conducted 
public line. On the cther hand, some public bodies, 
such as the officials of the Royal Dockyards and 
Arsenals, or municipal corporations, having no 
profit or loss account to present, will from time to 
time effect such extensive repairs and renewals to 
their machinery as to practically maintain it at, or 
near to, its full purchase value. The diverse 
problems thus presented to the engineer are ex- 
tremely perplexing, and make it impossible to fix 
any arbitrary rate — to all cases, or even to 
all portions of the plant belonging to the one firm 
or corporation. The record of the whole of the 
plant in a schedule, each item of which is con- 
sidered separately, and with due regard to its own 
particular circumstances, will, however, reduce 
these difficulties to a minimum. 

In certain trades, where legislative enactment, 
or the authority of trade unions, limit the hours 
of labour, there is a tendency to employ double 
shifts, so that some part of the machinery may be 
kept at. work during the night as well as by day. 
Such extra user must be allowed for in estimating 
the life of the machinery, and the waste of that life 
which has been accomplished ; but in the case of 
stationary engines and boilers worked under such 
conditions, even more must be allowed for than the 
additional time employed. Where two drivers are 
engaged, even under the most favourable circum- 
stances, there will always be sufficient friction and 
jealousy to cause some neglect of the engines, 
whilst the boiler, unless supervised by some control- 
ling authority, will undoubtedly suffer more or less 
through want of proper cleaning and examination. 
The inspection by insurance companies, now so 
generally adopted, will not prevent an undue 
amount of decay; it will only prevent the boiler 
being worked when it has prematurely arrived at a 
dangerous condition. 


(To be continued.) 








NOTES. 
Tue Waste or SHIPPING. 

A RETURN of vessels of all countries lost or broken 
up during the first half of the present year has now 
been issued by Lloyd’s Registry. As usual, the 
British Empire shows the largest loss of steam 
tonnage, viz , 42,295 gross tons; but as the total 
steam tonnage owned in the empire is 12,149,090 
tons gross, the percentage is only 0.35; whilst out 
of 8,192,938 gross steam tonnage owned by the 
remaining civilised countries of the world, 46,321 
gross tons, or 0.55 per cent., were lost. In taking 
the United Kingdom alone a still better showing is 
made, since, out of a total of 11,513,759 tons, but 
29,448 tons, or 0.26 per cent., had to be removed 
from the register. Out of 70 steamships lost in the 
half-year, collisions were responsible for 10, whilst 
another 10 have been reported as missing, and 35 
as wrecked. Apparently, the loss is greatest 
amongst the smaller steamers, since, whilst the 
average size of steamers of the world, taken as a 
whole, is about 1450 tons, the average of those 
removed from the ree aa! is 1260. This is, of 
course, to be expected, as for several reasons new 
ships average a greater displacement than their 
predecessors ; and, in facing the perils of the seas, 
have the advantage of youth combined ‘‘ with all 
the latest improvements” in materials and ma- 
chinery. The loss of sailing ships was much greater 
during the half-year than that of steamers, amount- 
ing to 136 vessels out of a total of 10,815 ; but the 
gross tonnage was less, being but 77,776 tons gross. 
Speaking roughly, the percentage of loss in sailing 
ships is some 24 times what it is in the case of 
steamers. 


Execrric Tramways at CoPpeNHAGEN. 


Few European cities havea more perfect system o 
tramways than Copenhagen, where electric working 
is now about to be universally adopted. One of the 
companies introduced overhead electric working a 
year or two ago, and the system works admirably ; 
the other and much larger company depended upon 
horse traction, with the exception of one line, 
where electric accumulator cars are in use ; but the 
latter have caused much dissatisfaction on account 
of the unpleasant smell in the cars. The company 
has been desirous of introducing overhead wires on 
all their lines, but the authorities have placed 
various obstacles in their way. They want an 
underground system in the inner town, on the one 
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line, where accumulator cars are in use; but in 
the outer town overhead wires may be used. The 
company, naturally, wanted to have the overhead 
wire system on all the lines; and the corporation has 
now abated its demand, inasmuch as the company has 
been allowed to substitute overhead wires for the 
accumulator system, with the limitation that this 
line, in the inner town, had a closed overhead 
system, which, of course, necessitates double the 
number of wires. With regard to the underground 
system in the other parts of the inner town, no 
altered decision has as yet been arrived at. The 
company fights for the overhead system, which is 
cheaper both to build and to work; but the cor- 
poration has been afraid of the deteriorating effect 
upon the corporation’s numerous underground iron 
pipes by the return or vagabond currents. Recent 
experiences from some 90 German towns tend, 
however, to show that the earlier and somewhat 
alarming = saa from American towns have been 
exaggerated. 


Tue Boarp oF TRADE AND MUNICIPALISM. 


The Board of Trade has been very tender towards 
the feelings of municipal corporations. It gives 
them the first offer in the matter of electric lighting 
and tramways, and it allows them years in which 
to make up their minds. If they announce their 
intention of taking action, it accepts the resolution 
for the deed, and sits quietly during long periods 
of procrastination. Butthere is a limit to its com- 

laisance, as the City Council of Newcastle has 
ately discovered, for it has overruled their objec- 
tion to allow the Newcastle-upon-Tyne Electric 
Supply Company, Limited, to extend their three- 
hase power system, which has its head-quarters at 
Sabass Bank, * into the area which it lights. The 
basis of the objection is to be found in a report of Mr. 
W. M. Mordey, who advised the corporation that 
the introduction of another system into their area, 
which had already two systems, would so compli- 
cate the situation that it would be extremely diffi- 
cult for the corporation to effect a purchase of the 
supply arrangements when the remaining twenty 
years, under the provisional order, expired. The 
council therefore determined that, as far as they 
could influence the matter, the citizens should be 
debarred from the advantages of electric power 
supply for the next twenty years, in order that they 
might make a cheaper bargain at the end of the 
period. This is municipalisation.with a vengeance, 
for it must be remembered that, according to the Act, 
the corporation will only have to buy the plant at its 
actual value, without any regard to its earning capa- 
city, and will probably make a very good purchase. 
They will succeed to a large business, created at 
great cost, absolutely for nothing; and yet because 
the new supply station is outside their jurisdiction, 
they prefer to deprive the city of the advantages of 
cheap power for years. We are glad that the Board 
of Trade has interfered, and we hope their action is 
an augury that in the future they will more often 
discriminate between the meeds of the citizens and 
the ambitions of the councillors. 


Tue STRENGTH oF Masonry. 


A most elaborate series of experiments on 
masonry arches was carried out some few years 
back by the Austrian Association of Engineers 
and Architects. These experiments showed pretty 
conclusively that the same laws of elasticity were 
applicable to the calculation of masonry arclies as 
to metal ones, and thus removed the design of 
such structures from the region of almost pure 
empiricism in which it had been left by previous 
investigators. The working stresses permissible, 
however, still remained an open question; and 
the Society accordingly have supplemented their 
previous work by a series of experiments on the 
strength of different classes of masonry. Blocks 
were prepared of stonework and concrete, both 
ordinary and armoured, and of brickwork. These 
blocks measured 1 ft. 8 in. by 1 ft. 8 in. by 
3 ft. 4 in. high, and were crushed in a large 
hydraulic press, the load at which the first si 
of failure appeared being noted as well as the 
ultimate "ey j A few experiments were made 
with eccentric loading ; but it was found that the 
ultimate resistance was practically as great as 
when the load was carefully centred. This, of 
course, has long been known to be true in the 
case of plastic metals, like mild steel; but it 
was not thought that masonry had any euch 





* See TRACTION AND TRANSMISSION, August, page 291. 





similar power of accommodating itself to cir- 
cumstances ; though it is true that the stability 
of the famous Bear Valley Dam in California has 


been attributed to an action of this character. | 


Portland cement mortar was used throughout, better 
results being obtained with a mixture of 1 part 
cement to 2 sand, than with one of 1 part cement 
to 34sand. The armoured concrete was reinforced 
with 4 in. steel rods, parallel to the height of the 
block, arranged along each face at intervals of 
22 in. to 3 in. These were bound together with 
a horizontal lacing of }-in. wire. It was noted 
that in all cases the lines of cleavage at failure did 
not follow the joints of the masonry, but passed 
across them as if the structure was homogeneous. 
The committee conducting the tests conclude that, 
with really first-class workmanship and careful in- 
spection, masonry may be safely loaded far in excess 
of what is now usual. We give below averages of 
some of the results obtained : 
Tons per 
Square Foot. 
Granite ashlar in mortar, 1 part cement, a. 


Concrete, 1 part cement, 5 broken stone _ 


” ” 39 ” 
9 ” ” 99 eee 46 
Armoured concrete, 1 part cement, 3.5 
broken stone ie abe ae ie 
Clinker brickwork in mortar, 1 part 
cement, 2sand ... a - ‘ee 
Common building brick in mortar, 1 part 
cement, 2sand ... es ae — 


250 
230 
105 


Tue Taytor-WuHite Process or TREATING 
Too. STEEL. 


A recent issue of the Journal of the Franklin 
Institute contains a paper by Mr. Charles Day de- 
scribing the Taylor-White process of treating tool 
steel. Tools thus treated will stand a yellow heat 
without losing their temper, and it is possible 
with them to take cuts at such a speed that the 
chips turn blue. The steels used are of the self- 
hardening type, which have been in use for many 
years. The makers of these steels have, how- 
ever, always cautioned users not to heat the 
metal above a cherry red in forging it, or the 
steel, they stated, would be ruined. This state- 
ment was tested very thoroughly by Messrs. 
Taylor and White at the works of the Bethlehem 
Steel Company, and it was found that, though 
founded on fact, it did not contain the whole truth 
as to the matter. In short, it appears that certain 
of the self-hardening steels, though injured if 
heated to and cooled from a temperature between 
1550 deg. and 1700 deg. Fahr., became highly 
efficient if heated to a still higher point, the maxi- 
mum efficiency being obtained when the tempera- 
ture was such that the metal would crumble if 
struck. The Taylor-White process therefore con- 
sists in heating the steel to about 2000 deg. Fahr., 
and subsequently cooling it in a particular way 
dependent somewhat on the class of steel used. 
In general, however, the steel heated above 
2000 deg. Fahr. is rapidly cooled down below 
16550 deg. in a lead bath, and the cooling is then 
finished at a slow rate in a bed of lime. It is then 
reheated to a temperature of between 700 deg. 
and 1240 deg. Fahr., and maintained at this 
heat for about ten minutes, which is said to still 
further increase the efficiency of the tool. When 
finally cooled from this temperature, about ;4 in. of 
the surface should be removed by grinding, though 
this is not necessary if the surface has been pro- 
tected during the heat treatment by an appro- 
priate flux. The effects of the treatment ex- 
tend well back from the point of the tool, 
and it can be ground again and again, until so 
weakened that reforging is needed. In carrying 


-out the heat treatment, it is necessary to regulate 


temperatures within narrow limits ; but if this is 
done, the results obtained are remarkably uniform. 
The steels most suited to the process contain 1 per 
cent. of chromium and about 4 per cent. of tungsten ; 
though if very hard metals are to be cut, the 
chromium may be raised to 3 per cent., and the 
tungsten to 6 per cent. or more. In the course of 
the experiments, which have resulted in this inte- 
resting process, some 200 tons of forgings were cut 
up. The tools prepared in the manner stated are 
not suited for taking finishing cuts ; but if used for 
heavy roughing cuts, they give remarkable results, 
as cutting speeds of 60 ft. to 70 ft. per minute 
become practicable. Many machine tools, however, 
are not geared up sufficiently to permit of this, as 
the belt slips, and in other cases an engine power 
which has been quite adequate to the operation of 





a number of lathes at the old rates of output, has 
had to be increased to see with the much greater 
7 piaaa rendered possible by the Taylor-White 
tools. 


Sreet-Makine anp Navat Construction IN 
JAPAN, 


From the newspapers received from Japan 
we learn that Mr. Wada, the director of the 
Imperial Steel Works, at Wakamatsu, recently 
entertained to dinner, in the Imperial Hotel, 
Tokyo, the members of the Japanese Government 
and the representatives of the foreign Powers in 
Japan, and others who had assisted, either directly 
or indirectly, in founding the works, for the purpose 
of informing them regarding the progress which had 
been made, and the immediate prospects of the 
undertaking. The works were commenced in April, 
1896, and in February of this year they made a 
partial start with the manufacture of pig iron, while 
in May they made a beginning with the manufacture 
of Siemens’ steel to the amount of about 40 tons 
per day. At the end of June, two of the five rolling 
mill plants having been completed, a beginning was 
made in the production of medium and small rails 
and plates. The rest of the plant is expected to be 
completed by the end of this month, and the manu- 
facture of large rails and other heavy materials will 
be started at once. At first some accidents occurred 
in the working, arising from the want of experience 
of those in charge, but now everything is going 
on smoothly, and pig iron was being turned out to 
the extent of 100 tons per day, the ore used being 
that obtained at Kamaishi, Mimasaku and Taya 
(China). In fact, the works have been so placed that 
the mineral resources of China are as available as 
those of Japan, and already the Japanese obtain 
considerable supplies of iron ore from China. 
Their ambition evidently is to supply not only their 
own wants, but also those of the Chinese. So far, 
the experiments at Wakamatsu have proved the 
efficiency of the works ; and the director is confident 
that 90,000 or 100,000 tons of steel can be produced 
in a year when all the arrangements have been 
completed and operations are carried out to the 
full extent. Moreover, he believed that in a com- 
paratively short time a good profit would be realised 
which would give an ample return on the capital 
invested. The failure of contractors to finish their 
work within the stipulated time had constituted 
a serious drawback in making the preliminary 
arrangements of the works, but with patience 
most of the difficulties had been overcome. In 
connection with steel making in Japan it is in- 
teresting to note that it is stated, on what seems 
to be good authority, that the Japanese Government 
is about to launch a scheme of naval development 
which will exceed that of 1896, which brought a 
considerable number of orders for warships to this 
country. It is understood, however, that it is the 
ambition of the Government that all the ships 
embraced in the new scheme shall be built in the 
Government or private yards in Japan, and some 
of the works are being extended in view of the 
orders which are expected. The steel works also 
are to be developed so that they may undertake the 
production of armour-plates, but it must take a 
considerable time before they can hope to succeed 
with the heaviest class of armour-plates. The 
reason for the new naval programme is not only 
the wish to encourage the manufacture of steel in 
Japan, but also to show Russia that Japan is 
determined to keep herself in a position to hold her 
ae should a crisis take place in affairs in the Far 

st. 





Cuit1an Rat.wars.—The Chilian Government has en- 
tered into a contract with . J. Harding for surveys 
and plans for a line to the north of Chili. The proposed 
line, if carried out, will be about 650 miles in length. 


Ruopestan Rartways.—Projected extensions towards 
the Zambesi, Gwelo, Salisbury, and the Gwanda goldfields 
have been impeded by the war, and the consequent inter- 
ruption of communications ; large quantities of material 
have been detained in Cape Colony. In spite of all diffi- 
culties, however, the work has never stood still. The 
widening of the line between Rhodesia and Beira had 
only commenced at the outbreak of hostilities. The con- 
version was accomplished during the war under circum- 
stances of exceptional difficulty and pressure, the line 
being at that time the sole channel of supply for the civil 
population of Rhodesia; while the Rhodesian Field Force, 
under Sir Frederick Carrington, was entirely dependent 
upon it for the conveyance of men, horses, equipment, 
and stores. The earthworks for a line between Salisbury 
and Buluwayo have been steadily pushed forward from 
both points. 
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THE BRITISH ASSOCIATION. 
Address to the Mechanical Science Section,* 
By Colonel R. E. Crompton, M. Inst. C.E., President 
of the Section. 

AT this the firs) meeting of the British Association in 
the new cent I wish to lay before you some of the 
interesting problems presented by recent developments in 
means of locomotion on land which demand the best 
thoughts, not only of our engineers, but of every one 
interested in the improvement in means of travelling and 
in the more rapid transit of goods. 

During the seventy years which have passed since the 
introduction of railways, in nearly every country passenger 
and goods traffic has developed itself to such an extent 
that almost every one is interested in these questions; 
and of late years our attention has not been confined to 
railways only, but, owing to the invention of the cycle 
and motor car, has also been directed to travel on our 
roadways, which during the first fifty years of the railway 
era had somewhat fallen into disuse. I am not able, 
being limited to the length of this address, to deal with 
many of the interesting questions affecting our long- 
distance railways other than by referring to the probable 
early introduction of railways of a new vd gar seryes 
to attain a speed of 120 miles per hour and Worked by 
electrical power. The railway race to Scotland of a few 
years back attracted the attention of the managers of 
American and Continental railways to railway speed 
questions, and we have seen during the last few years 
so great improvement ia the speed of the trains and the 
comfort of the passengers in these countries, that it 
appears that England has already been beaten in the matter 
of extreme railway speed, although it is probable that our 
railways still provide a larger number of rapid trains than 
either the American, German, or French do. But whether 
it be in England or in the countries I have mentioned, it 
appears that, after all, the speed-limit of railways of the 
present system of construction is reached at about 65 or 
70 miles per hour. Higher s on level runs has un- 
doubtedly been recorded, but it is not probable that any- 
thing greatly in excess of 70 miles per hour will be reached 
until our railway managers initiate an entirely new 
system of construction. The high-speed service that is 
now in contemplation, not only in England but in 
America and Germany, intends to attain speeds of over 100 
miles per hour by providing electrical means of haulage 
sufficient to propel light trains consisting of one, or, at 
the most, a few cars; and in order to render this service 
successful, to run these light trains at shorb intervals of 
time, so in effecting this high speed the railways will 
give a service which more nearly resembles the tramway 
service than our present topes of heavy express trains at 
infrequent intervals. This high- _ service of light 
trains at frequent intervals is well suited to electrical 
haulage, as it works generating machinery situated at 
fixed points to the best advantage and enables the best 
return to be obtained from the necessarily heavy capital 
cost of copper in the conductors which transmit the 
energy along the length of the line, as itis evident that 
if the s be sufficient to insure that each section of the 
line only carries one running train, the custs of the con- 
ductors will be in proportion to the weight of that train. 

Great advances have al: M m made in adapting 
electrical traction to long lengths of railways. The wor! 
already done by Brown, Boveri, of Baden, in Switzer- 
land, at first on the mountain railways and afterwards on 
the Burghdorf-Thun full-gauge line, the experimental 
work of Ganz and Co., of Budapest, and of Siemens and 
Halske at Charlottenburg, have already shown that the 
power problems are nearly all of them solved, so that we 
may feel confident that electrical engineers will very 
shortly surmount any power difficulties that still remain. 
But this high-speed railways problem at present presents 
certain unknown factors which can only be satisfactorily 
determined by the actual testing and working of the lines 
when carrying passengers. I refer to those which d 
with the increased oscillation, vibration, and noise to be 
expected from the extreme speeds. These matters must 
be met so as to give sufficient comfort and protection to 
the passengers, for if passengers are rendered uncomfort- 
able by the extreme speed, the service can never become 
popular, and on this last ——_— depends the most impor- 
tant question of all, viz., the extent to which the travelling 
public are likely to make use of a high-speed railway ser- 
vice. In attempting to forecast this matter, although we 
meet many business men who think it would be an un- 
doubted advantage if the journeys between important busi- 
ness centres —e half the time they do at present, in 
the United Kingdom there are only a few journeys of suffi- 
cient length to make saving of time of great importance, 
but the case is far different in America and on the Con- 
tinent, where the business centres are much further apart 

than they are here. I, as an English engineer, foresee 
that this eee question will cause our English 
engineers to at a disadvantage as compared with 
American and Continental ones, for it appears likely that 
the number and mileage of high speed railways is likely 
to be far greater in America and on the Continent than 
in the United Kingdom. Before I entirely leave the 
subject of very oo “pm railways, a rather curious 
speculation presents itself tous: this is, whether the need 
for rapid communication between town and town may 
not eventually be supplied by high-speed motor cars on 
roads s) ly prepared for them. Mr. Wells, in his 
interesting forecast in the Fortnightly Review, seems 
to think that the time is not far distant when all 
Passenger traffic will be carried on special on 
motor cars. That the advantages of carrying your family 
and loading up your belongings at your own door, in your 


* Read $ th . o,: . 
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own or a hired car, and transporting them without any 


change or handling of your baggage right up to the point 
where your journey ends, will be so great that even for 
comparative long journeys travellers will bin it to the 
railway, and that our railways will eventu = relegated 
to carrying minerals and heavy goods. But, without 
going so faras Mr. Wells, it doas seem probable that if 
only a few apie require to travel between two 
business centres such as Manchester and Liverpool, and 
to occupy only half the time from door to door at present 
taken by the railway and the two terminal cab rides, it 
might be better to provide one of Mr. Wells’ improved 
roads on which private owners could run their own cars. 
paying toll for the road, and on which a public service of 
cars would provide for those who did not own cars 
ves. 

I now propose to deal at somewhat greater length with 
what I think is a most important problem in locomotion, 
viz., that caused by the congestion of street ¢ in our 
towns, and by theundoubted difficulties which existin carry- 
ing our workers to and from their homes in the country to 
their places of employment in our towns. A large pro- 
— of the workers who, during the latter half of the 

t century lived and worked in the country, are now 
working in towns, although some of them still live out- 
side in order to obtain the advantages of lower rents and 
of a healthier life for their families, and this last class is 
likely to largely increase, Those who have been respon- 
sible for the enlarging and improvements of our towns 
have done so much to make town life preferable to coun- 
try life, that the country is gradually being depopulated. 
The results we see in the increasing difficulties which the 
town authorities find in dealing with the water and sewer- 
age questions, and in the increasing mass of vehicular street 
traffic, which makes some of our cities veritable pande- 
moniums. Luckily, it seems that we are likely, through 
the skill and en of our engineers, to meet these diffi- 
culties in more than one way. The cycle, which com- 
menced as an amusement and went on as a fashionable 
craze, has now settled down into being the poor man’s 
horse. The number of our working population that use 
the cycle for going to and from their work is already very 
large and is steadily increasing, and their use of the roads 
must be considered. Then came the motor car, developed 
in France to such an amazing extent, and which seems 
now likely to be developed to an equal extent in this 
country. After many years of objecting to the use of the 
overhead trolley system, our town authorities seem now 
to have determined that the oniy way of relieving street 
traffic is by an enormous development of electrical tram- 
ways, and on all sides we find the large towns rivallin 
one another in the extent of the tramway systems whic 
they have either acquired or are laying down for them- 
selves. It seems opportune now to point out that a great 
deal of mischief may accrue by this indiscriminate use 
of tramways; and for those who are considering these 
matters, I bring forward a few facts which are worthy 
of notice. Of course, in new countries, or in new 
towns in old countries, where the roads are rough 


them- 


and bad, anything in the nature of a tramway using| T 


rails is an improvement on a roadway; but when we 
are dealing with cities which already possess well laid- 
out and well-paved streets, on which all kinds of wheeled 
traffic can be carried on with a minimum of rolling resist- 


ik | ance, it seems wrong, from an engineering point of view, 


to break up the surface of these streets for the purpose 
of laying tramways, and for the following important 
reasons: Traffic carried on a roadway ps? vehicles, whether 
horse-drawn or = cycle or motor car, differs from traffic 
carried on rails chiefly in that the former vehicles 

an important power, viz., that of overtaking, which is 
not possessed by the latter ; that is to say, that vehicles on 
the plain road surface can overtake a stopping or a slower 
vehicle going in the same direction without interferiog 
with other vehicles, whereas on rails the vehicles going 
one way must always remain in the same relation to one 


ea] | another, so that the speed of vehicles on rails must always 


be regulated by that of other vehicles going in the same 
direction. Street tramways, for instance, must stop to set 
down and take up passengers; this limits the speed 
average and the number of vehicles per mile of track, 
for if there be not sufficient intervals between the vehicles, 
they would have to stop and start nearly simulta- 
neously. Thus the carrying capacity of the best modern 
electrical —— is limited by this want of over- 
taking power. have made careful inquiry from 
those who have { experience in tramways, not only 
in this country, but in America and on the Continent, 
and I find that it is generally admitted that the maximum 
carrying capacity of an electrical tramway in one direc- 
tion is 4000 passengers per hour carried past any given 
point. I find that a full-gauge suburban or metropolitan 
railway, crowded to its fullest extent, cannot carry more 
than 12,000 passengers per hour. Now, most of us have 


often seen large crowds taken away from a point of at- | sta 


traction by omnibuses and horse-drawn vehicles, and 
have noticed: that the crowded omnibuses almost touch 
one another, and yet can go ata fair rate of speed. In 
this case at eight miles per hour speed 14,000 passengers 
can be carried from a given point per hour. 
Up to the present a public motor-car service has not 
yet | Ad installed of any magnitude to enable ue to com- 
the carrying capacity of motor-cars with that of 
pcee-denwis omni but owing to the reduced length 
of motor-cars compared with that of omnibuses, and on 
account of their ter 8 and greater control, motor- 
cars can now be built to deal with great crowds at an even 
higher rate per hour than that noted above. It appears 
certain, therefore, that although the provision of electrical 


tramways is undoubtedly an economical means of carry- 
i cannot be laid in 


ing gers, yet these tramways ; 
existing thoroughfares without a reducing the 
total road-carrying capacity at times of heavy pressure 





of traffic; and it appears likely that either for the daily 
transport of workers to and from their homes to of 
employment, or for taking great crowds out into the 
country ac pana Tp purposes, a motor-car service carried 
out on “made roads will compete favourably with, 
and in many ways may be preferable to, tramway 
service 

Ip must be remembered that the laying of tram rails 
not only blocks ordinary traffic, but in our most crowded 
streets it introduces dangers to all wheeled vehicles not 
on rails—motor cars and cyclists—by the skidding of the 
wheels when they cross the line of rails, and these dangers 
are daily causing, and are still likely to cause, very serious 
accidents. 

The increased road and street traffic, and the develop- 
ment of new means of road locomotion, have made impera- 
tive some modification of our existing system of way 
administration. Cycles, motor cars, and electrical tram- 
cars have been invented and put on roads which are 
maintained and worked exactly as they were seventy 
years ago at the commencement of the railway era, when 

population of the Uni Kingdom was half its 
present figure, and that of the large towns one-tenth of 
the present figure. During the 150 years previous to the 
railway era the ancient tracks were gradually improved 
into tolerably efficient roads for coach and wagon traflic ; 
but after the introduction of railways there was a com- 
plete cessation of improvement, as for 50 years after the 
railways started the old roads were equal to the farmers’ 
and local traffic which the railways lett for them ; but for 
the last 20 years the roads near to the great towns have 
been inadequate, and now that the cyclist and motor- 
carist travel over the whole of the roads of the country, 
the neglect of our ancient roadway system is very 
apparent, 

Although the urban populations have so greatly in- 
creased, the old coaching roads are still the only ones that 
exist ; no main roads parallel to the old ones, or alterna- 
tive to them, have ever been made. Towns which are now 
joined by railways grew out of small rows of houses built 
facing the main road; in fact, in many cases the 
made the town. During the early part of the railwa 
era, when the roads were so little from coaching fall- 
ing into disuse, encroachments on the roadway tocktipines in 
and near the towns, such roads being nowactually narrower 
and lesssuitable for traffic than in thecoaching days; so that. 
these towns which owe their existence to these ways 
now put every impediment and hindrance to their use by 
the travelling public. What-is needed is that towns 
situated on our main through roads should provide 
alternative routes, so that through travellers could, if 
they desired, avoid the crowded streets of the- town. 
One method of | aig oa such relief roads would be 
by by-laws providing that all building estates should 
set aside land for main roads. The building estates 
which are developed around our great towns never provide 
a road which can be used as a main line of thoroughfare, 
although by their very act of building additional houses 
they cause additional congestion to the main roads. 
They lay out their roads to obtain quiet for those who 
live on the estate, and take every possible means to 
prevent their estate roads from taking a share of the 
main thoroughfare traffic, 

_ Parliament must take in hand an improved administra- 
tion of our highways by a comprehensive scheme. Far 
too many ancient main lines of thoroughfare, already too 
narrow for the traffic which is on them, are being blocked 
by having tramways laid on them ; these cause the deve- 
lopment of building estates, which throw additional 
traffic on to thess thoroughfares. Apart from the roads 
themselves, the complicated conditions of street and road 
traffic demand careful regulation. Street traffic should be 
carried, as far as possible, by lines of vehicles driven as 
nearly parallel to one another as possible. The rule of 
the road, as it is called, and which is embodied in an 
Act of Parliament, 5 and 6 of William IV., which is 
commonly called the Highways Act, says that every 
vehicle is to keep as close as possible to the left, or near 
side of the road, except when overtaking another vehicle 
going in the same direction, and then it is to keep to the 
off side of the overtaken vehicle as closely as possible. As 
a matter of fact, everybody knows that this rule is habi- 
tually neglected by drivers, who, whenever they get a 
chance, drive down the centre of the road, so that others 
who overtake them dare not do so on the wrong or 
near side, but must pass out far to the off side of the 
road, and consequently interfere with the traffic comi 
in the o posite direction, This neglect of the rule o 
the cond causes @ great waste of s immediately 
behind every vehicle, and is one of the chief causes 
of the limited carrying capacity of the streets in cities 
where the police do not attend to this important matter. 
It can be remedied by the existin ice regulations 
being adhered to and insisted on A fixed-point con- 

tables, or by constables moving about on motor cars or 
bicycles. Slow-moving and frequently-stopping vehicles 
are another cause of conges' C. great deal 
might bs done by arranging that during certain hours 
much of the slower moving traffic is shunted into alterna- 
tive routes, so as tobe kept by itself. An increase in the 
speed of the street traffic is desirable; for the faster the 
vehicles travel the less the street is occupied by them. 
Motor cars can safely travel at 16 miles an hour, and 
therefore need only take half the time and occupy onl 
half the street surface that an omnibus does when travel- 
ling at 8 miles hour. Such high gs as these, 
which are desirable and perfectly safe for motor cars, 
cannot, however, be obtained unless some ations are 
made as to the use of the roadways by foot passengers. 
There is no rule of the road for foot passengers—the 
pass one another on the footpath, or vehicles in the Poo | 
way, just as Lew 4 please. No driver of a vehicle in the 
road who sees a i 


‘oob passenger stepping into the roadway 
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can ever tell with ‘certainty what his movements will be. 
It will be no hardship to foot passengers to insist on their 
movements being regulated. — : : 

Much has been recently said and written on the subject 
of motor cars and motor wagons. Ib is generally ad- 
mitted that there will be considerable scope for engineer- 
ing skill and capital in their improvement and construc- 
tion. It is by no means an easy problem to put into the 
hands of the public such a complicated piece of mechanism 
as a self-propelled carriage which has, in most cases, to be 
managed and driven by men who have had no special 
mechanical training. Motor cars to be universally suc- 
cessful must be made so as to reduce to a minimum the 
liability to break down; repairs must be limited to the 
replacement of worn or damaged parts by other parts, 
which must be supplied by the manufacturers so that they 
can be readily putin by the unskilled users. That this 
can be done is shown by the success and universal use of 
typewriters, sewing machines, and bicycles: all of these 
are really complicated pieces of mechanism, but they 
are now in general use and in everyone's hands. In 
these cases, however, the organi manufacture of 
machines with thoroughly interchangeable parts, or com- 
ponents as it is the fashion to call them, has only been 
developed after thetype of machine had settled down, and 
this up to the present cannot be said of the mobor car or 
motor wagon. Up to the present the development of 
these cars has gone on on several lines. The development 
in France, which so far has led the world, has been 

rincipally in the direction of the use of light motors 
deen by petrol spirit. ain, to France we owe the 
flash boiler of Serpollet, which assists the use of steam 
engines for this purpose. 

Abt first sight steam, with the complications of boiler 
engine, and condenser, does nod appear likely to com- 

ete favourably with the simpler spirit motor, but for 
Roowlar vehicles, where steady heavy pulling power is of 
importance, up to the present no internal combustion 
motor has competed with it. The Americans, with their 
usual skill and power of rapidly organising a new manu- 
facture, have already turned out a very large number of 
steam-driven motor cars, which are so largely in use in 
unskilled hands that it shows that they have already 
solved the problem to some extent. 

The directions in which the two classes of motors re- 
quire further development are, for the internal combus- 
tion motors, the satisfactory and inodorous use of the 
heavier oils, and in this, perhaps, Herr Diesel may help 
us with his wonderfully economical. motor improvements 
in the clutch mechanism, for with all internal combustion 
engines up to the present it has been found impossible to 
start the motor when coupled to the driving-wheels of 
the car; and in the case of the steam motor the sim- 
plification of the boiler, the boiler -feed mechanism, 
the inodorous and noiseless burning of heavy oils as fuel, 
improved condensers, methods of oe the pistons 
om valves so as to avoid oil passing back to the 
boiler with the condensed water, and the rendering 
of all processes of boiler-feed and fuel-feed mechanism 
completely automatic, so as not to require the atten- 
tion of the driver. On points common to both 
classes, although much has been done, further improve. 
ment is required in the methods of transmitting the 
power from the motor to the driving wheels. In the 
case of the steam cars, where this has been done by single 
reduction, using chain, pinion, and sprockets, very efti- 
cient and noiseless transmission has already been ob- 
tained, but up to the present in most of the internal 
combustion engines where more than two cylinders have 
to be employed, it has been found necessary to arrange 
the am ars of the motor at right angles to the axle of 
the driving-wheels, so that part of the transmission 
having to be throngh bevel gear, this part has up to the 
present always been noisy. In the providing of noiseless 
and efficient chain driving, the manufacturer of cars has 
gained greatly by the high degree of perfection to which 
these chains already attained for bicycle work. ; 

The recent great road races which have taken place in 
France, and elsewhere, have shown that the motor car can 
be driven safely at a very high speed, already reaching 
in some cases 70 miles an hour ; but to render this capacity 
for high speed useful, not only must spscial roads be pro- 
vided on which these high-speed cars can travel without 
danger to others and with least slip and wear and tear of 
tyres, but a great deal requires to be done in the improve- 
ment of the pneumatic tyres, which at present get ex- 
cessively hot, and therefore damaged by these high-speed 
rans. Abt these high s s the mechanical work done on 
the material of which the outer covers of pneumatic tyres 
are composed is excessively high. It can probably be 
raduced by incrensing the diameter of the wheels, but, of 
course, at the cost of increased weight and, to some 
extent, of stability, for the side strains on the wheels of 
these cars when swinging round curves of sharp radius 
are ver at. : Sete 

Anot o direction in which mechanical invention is re- 
quired for the wheels of motor crrs and wagons is a shoe- 
ing or protection of hard material of easily renewable 
character, which can be firmly ard safely attached to the 
outside of the tyre covers to take the wear and cutting 
action caused by _ driving strain and by the action of 

e brakes on sudden stops. : 
nthe late R. W. Thomson, of Edinburgh, made good 
progress some 30 years ago in providing steel shoeing for 
the solid rubber tyres he then used, and the problems of 
providing the same for pneumatic tyres ought to be no 
harder than those he then successfully encountered. ; 

One of the topics which has been most strongly dis- 
cussed during the last year, has been the position which 
this country folds relatively to other countries as : 
‘ew 
ahead of the world in 
branches of mechanical engineering, but owing to 


ite commercial supremacy in engineering matters, 
years back we were uni oubtedly 
most 


the huge development of mechanical engineering in 
Awerica Germany, we are certainly being run very 
hard by these countries, and every one is looking for 
means to help us to regain our old position. In endea- 
vouring to learn from America we see that, although 
the workmen in that country receive higher wages than 
they do here, and although the cost of some of the 
materials is higher than it is here, their manufacturers 
manage to deliver engines, tools, and machinery of all 
classes of excellent quality at a price which ap to 
our manufacturers to be marvellously low. When we 
look into the matter we find that the chief difference 
between the manufacturer of America and the manufac- 
turer at home is that, whether it be steam engines, tools, 
agricultural machinery, or electrical. machinery, the 
American invariably manufactures goods in large quan- 
tities to standard patterns, whereas we rarely do so here, 
at any rate to the same extent. Where we turn out 
articles by the dozen, the American turns them out by the 
hundred. This difference in the extent to which an article 
is reduplicated is caused by the Americans having realised 
toa far greater extent than we have the advan of stan- 
dardisation of types of machinery. They have felt this so 
strongly that we find in America that work is far more 
specialised than it is here, so that a manufacturer, as a 
rule, provides himself with a complete outfit of machi- 
nery to turn out large numbers of one article. He lavishes 
his expenditure on special machinery to produce every 
part sufficiently accurate to dimension to secure 
thorough interchangcability ; consequently the cost 
of erecting or assembling the parts is far less than 
it is here. One reason why the American manu- 
facturer has been able to impose on his purchasing 

ublic his own standard types, whereas we have not 

en able to do so, is that very rarely in America does 
a consulting engineer come between the manufacturer 
and the user; whereas here it is the fashion for the 
majority of purchasers of machinery to engage a consult- 
ing engineer to specify and inspect any machinery of 
importance. By this I do not impute any blame to our 
consulting engineer ; he considers the requirements of his 
clients, and insists that they are to be adhered to as closely 
as possible; to him the facility of the production of 
articles in large quantities is of no moment. In America 
it seems to be understood by the purchaser that it is a 
distinct advantage to everyone concerned, both manu- 
facturer and purchaser, that the purchaser should to some 
extent give way and modify his requirements so as to 
conform with the standard patterns turned out by the 
manufacturer. Although manufacturers all hope for this 
simplification of patterns, yet, for the reasons I have 
given, it will b2 some time before their hope is realised. 
But on other matters it is quite possible for manufacturers 
to combine so as to obtain some standardisation of parts 
which they manufacture, which will reduce costs and be 
of advantage to ene” ig concerned. Many- years ago 
Sir Joseph Whitworth impressed on the world the im- 
portance in mechanical engineering of extreme accuracy, 
and of securing the accurate fit and interchangeability 
of parts by standard gauges. 
being so widely known and taught, how seldom it has 
been acted upon to the extent that it should be. 
We — ourselves on having all our screws made 
of Whitworth standards, and yet how many of the stan- 
dard bolts and nuts made by different makers fit one 











another? I myself have sat on a committee of this 
Association, which was called together twenty years ago, 
with Sir Joseph Whitworth as a member of it, to fix on 
a screw gauge which would be a satisfactory continuation 
of the Whitworth screw gauge down to the smallest size 
of screw used by watchmakers. It has taken all these 
ears to carry out the logical outcome of Sir Joseph 
hitworth’s original idea, viz., the providing of standards 
to be deposited in care of a public authority to act as 
standard gauges of references. The complete inter- 
changeability of parts which I have above referred 
to, and which is so desirable in modern machinery, 
can, of course, be obtained within the limits of one 
works by that works providing and maintaining its own 
standards to a su fficient degree of accuracy. Bub if the 
articles be such as watches or bicycles, motor cars, &c., 
it is very desirable that all parts liable to require replace- 
ment should be made by all manufacturers to one standard 
of size ; and in order that the gauges required for this 
purpose should all bs exact copies of one another, it is 
necessary that they should be referable to gauges deposited 
either with the Board of Trade, or with some body specially 
fitted to verify them and maintain their accuracy. 

Up to the present the Board of Trade has dealt with 
the simple standards of weight, capacity, and length, but 
in other countries Nati Standardising Laboratories 
have been provided, viz., by the Germans at their Reich- 
sanstalt at Charlottenburg, and with the —— results ; 
here at last, through the exertion of the Council of the 
Royal Society, our Government has been moved to give a 
grant in aid and to co-operate with the Royal Society to 
establish a National Physical Laboratory for this country. 
About ten years ago Dr. Oliver Lodge gave the outlines 
of a scheme of work for such an institution. Later Sir 
Douglas Galton, in his Presidential Address to this 
Association, called attention to the good work done by the 
Germans, and the crying need that existed for such an 
institution in this country. The matter has since pro- 
gressed, A laboratory is already in existence, and will 
soon be at work, at Bushey House, Teddington. Itis a 
large residence, which was once occupied by the late Duke 
of Clarence and afterwards by the Duc de Nemours. It 
will make an admirable laboratory, as it has large and 


lofty rooms and a vaulted basement in which work can be | durin 
carried on when it is important to secure the observer | acco: 


against changes of temperature. 
The aims of a National Physical Laboratory have | 


But in spite of his idea |, 
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lecture at the Royal Institution, gy: he points 


out how little science has, up to the present, come 
to be ed asa commercial factor in our com. 
mercial world. The position of manufacturers of all 
classes mus) helped and improved by a well- 
considered series of investigations on the properties of 
materials, measurements of forces, and by the careful 
standardisation of and granting certificates to measuring 
apparatus of all classes. Until the question is fairly 
faced and studied, few manufacturers realise how help- 
less individual effort or individual investigations must be, 
when compared with comprehensive and continuous 
investigations which can carried on by a national 
laboratory so as to deal with the whole of each subjecb 
completely and exhaustively, instead of each investiga- 
tion being limited by the temporary need of each manu- 
facturer or user. ; 

As an example, Dr. Glazsbrook showed how much has 
been done at Jena, and afterwards at the Reichsanstalt, 
in the development of the manufacture of glass used in 
all classes of scientific apparatus. The German glass 
trade has benefited enormously from these investigations. 
The microscopic examination of metals, which was begun 
by Sorby in 1864, has been much worked at by individual 
investigators in this country ; but its further development, 
which is*probably of enormous importance to arts and 
manufactures, is clearly the duty of a National Labora- 
tory. We owe much to the investigations of the Alloys 
Research Committee of the Institution of Mechanical 
Engineers; but, again, this is work for the National 
Laboratory. As regards the measurement of physical 
forces, how little is accurately known of the laws 
governing air resistance and wind-pressures, and the 
means of measuring them. Who can formulate with any 
certainty a law for the air resistances likely to be met 
with at speeds in excess of eighty miles an hour, the 
importance of which I have already noticed ? 

I have already alluded to the verification, care, and 
maintenance of ordinary standard gauges of accuracy. 
In this electrical age the accuracy of electric standards is 
of supreme importance. 

These are only a few of the directions in which we can 
foresee that the establishment of a National Physical 
Laboratory will be of the greatest use and assistance 
to our country in enabling it to hold its own in scien- 
tific and engineering matters with its energetic rivals. 
The work has been commenced on a small scale, but 
it is to be hoped that its usefulness will become at 
once so evident and appreciated that it will soon be de- 
veloped so as to be worthy of our country. 





_ Locomotives ON Rattways.—The number of locomo- 

tives upon the twenty principal English, Welsh, and 
Irish railways at the close of June this year compared 
as follows with the corresponding number of engines 
upon the same systems at the close of December, 1900 : 


June, 1901. Dec. 1900. 

Engines. Engines. 
Belfast and Northern Counties 7. 73 
Great Central .. va a 85% 848 
» Eastern .. ade 1,054 1,041 
» Northern eo a 1,260 1,251 
»» Northern of Ireland .. 151 147 
» Western.. si se 2,023 1,988 
», Southern and Western ‘ 261 201 
Lancashire and Yorkshire .. Ae 1,331 1,318 
London, Brighton, and South Coast 494 489 
Pm and South-Western a0 733 733 
a and North-Western ae 2,485 2,475 
» » Tilbury, and Southend .. 62 62 
Metropolitan .. mn Me 89 83 
- District 54 54 
Midland .. ye . 2,655 2,615 
> Great Western 129 127 
North-Eastern .. ee ‘a 2,131 2,121 
North Staffordshire .. S5 163 161 
South-Eastern and Chatham 728 697 
Taff Vale.. os as 198 198 
Tota .. 16,933 16,682 

It follows that 251 additional locomotives were placed 


upon the 20 systems in the first half of this year. It 
should be observed that in the case of the Great Southern 
and Western, the considerable increase in the number of 
engines returned by that company was due to the absorp- 
tion of the Waterford, lane, and Western by the 
Great Southern and Western system as from January 1, 
1901 ; the actual expenditure made by the Great Southern 
and Western for additional engines in the first half of 
this year was 91917. The corresponding expenditure 
made by the Great Central in the past six months was 
19,890/.; by the Great Eastern, 32,865/.; by the Great 
Northern, 20,362/.; by the Great Northern of Ire- 
land, 11,200/.; by the Great Western, 76,566/.; by the 
Lancashire and Yorkshire, 20,471/.; by the London, 
Brighton and South Coast, 15,916/.; by the London and 


| North-Western, 24,568/.; by the Metropolitan, 20,184/.; 


by the Midland, _131,284/. and by the Midland Great 
The expenditure made for new engines 
by the North-Eastern, the North Staffordshire, and 
the South-Eastern and Chatham cannot be given, 
as these companies return the outlay for new en- 
gines in the expenditure made for new working stock 

merally. It will be observed that the Belfast and 

orthern Counties, the London and South-Western, the 
London, Tilbury, and Southend, the Metropolitan Dis- 
trict, and the Taff Vale did not incur any expenditure 
for additional engines for the first half of this year. The 
proportion of the additional outlay for locomotives to the 


| number of new engines placed upon the various sytems 


-year varied, of course, in. each case, 
ing to the nature of the new engines built. The 
ete cost of the five new Em type express engines 
placed upon the London, Brighton, and South Coast in 


the past hi 


been well put forward by Dr. Glazsbrcok in a recent | the first half of this year was 3183/. 
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RECENT IMPROVEMENTS IN THE LIGHT- 
ING AND BUOYING OF THE COASTS OF 
FRANCE.* 


By BaRon QUINETTE DE RocHEMonT, Inspecteur-Général 
des Ponts et Chaussées, Directeur du Service des 
Phares, M. Inst. C.E. 

THE ge gern of Lighthouses and Beacons in France, 

under the able direction of the late and regretted M. 

Bourdelles, introduced many improvements in the 

lighting and buoying of coasts. is eminent engineer 

gave much attention to all the different branches of the 
service, and in most of them he made. improvements, 
some of which, of considerable importance, have since 
been adopted in other countries. 
en chef des Ponts.et Chaussées, and MM. de Joly and 

Blondel, ingénieurs des Ponts et Chaussées, on the staff 

of the Central Department of Lighthouses and Beacons, 

have been valuable assistants to Inspecteur-Général Bour- 
delles ; and credit: is due to them for an important share 
in the results that have been obtained. 

One of the chief improvements has been the adoption 
of feux éclairs, or lightning lights. With this new device 
the maximum efficiency of the illuminating apparatus is 
obtained ; whether the illuminant be oil or electricity, it 
ha rise to quite a series of new types of appliances 
used in connection therewith. Again, the luminous 
efficiency of the optical apparatus has been increased by 
improving the focal precision, and by keeping the charac- 
teristic or effective divergence within aenee tad The 
generating stations for electric lighthouses, built until 
quite recently on old-fashioned lines, have been brought 
up to date with all modern improvements. The adoption 
of incandescent burners for compressed gas or petroleum 
vapour has been a great step in advance. Not only has 
the intensity of the light been increased, but a light with 
a wick and ordinary mineral oil can now be made to burn 
continuously night and day for three months, with only 
occasional examination at long intervals of time. These 
permanent lights can have all the characteristics of super- 
intended occulting or flashing lights. The adoption of 
permanent lights has enabled points of secondary import- 
ance to be lighted under economical conditions, and has 
thus efficiently filled a gap in the system of maritime 
illumination. Other permanent lights, in the form of 
illuminated buoys fed with oil-gas, cove been adopted on 
an extensive scale, either to increase the protection at 
dangerous points and as substitutes for certain lightshi 
or for lighting winding and shifting channels ; also for 
supplementing the indications afforded by leading lights 
or sector lights, or for pointing out the position of works 
in construction at the entrance of harbours. 

Investigations have been made to determine in each 
particular case the shape, the stability, and the method of 
mooring suitable for these buoys; and these have led to 
the adoption of certain ead which have proved satisfac- 
tory in practice. Considerable improvements have also 
been effected in the construction of lightships, for they 
are now shaped, and the weight distributed, so as to 
greatly increase their stability. In place, moreover, of 
the old catoptric appliances, powerful lenticular appara- 
tus, with incandescent gas as an illuminant, are pln soe 
instead. This apparatus is in the form of a compound 
pendulum with very slow oscillations, so that it is almost 
unaffected by the rolling and pitching of the vessel. 
Experiments have been made, under the most varied con- 
ditions, with a view to determine the best system of com- 
er sounding — These experiments have 
ed to the adoption of definite t and they have 
demonstrated that an air pressure of about 2 kilogrammes 
(28 Ib. per square inch) is the most suitable for sirens. 
These experiments have given satisfactory results, which 
have established the contrivances adopted for causing the 
instantaneous action of sound in signals, situated at great 
distances from the lighthouse containing the engines and 
the custodians. 

Attention has also been paid to the various questions 
relating to the utilisation of lighthouses for nautical pur- 
poses. Systematic observations have been carried out on 
atmospheric refraction near the horizon, and its effect 
upon the geographical range of lighthouses ; and observa- 
tions have also been made upon the depression of the sea 
horizon. Investigations as to the precision of leading 
lights have also been taken up again, and have led to 
practical modifications of the old rules governing their 
establishment. Important innovations have been intro- 
duced in the construction of isolated works at sea, and 
especially in beacon towers. The Lighthouse Department, 
moreover, responsible for the erection of many remarkable 
works, has recently built several towers of great height, 
which are of interest for various reasons. The Coubre 
Electric Lighthouse is a specimen of an economical high 
tower ; the Eckmiihl Lighthouse is one of the finest works 
of its kind ; and the lighthouse now in course of construc- 
tion on Vierge Island will be the highest in the world, as 
its height when finished will be 75 metres (246 ft.). 


INCREASE IN THE ILLUMINATING Power or LIGHTHOUSES. 

The illuminating power of lighthouses has been increased 
by : (1) Increasing the intrinsic brightness of the luminous 
source ; (2) greater rfection in the manufacture of the 
— Pk pee ; 8) sca nar. the wr ed oy — 
panel id increasing their surface and power by employ- 
ing fightnine rena g power by employ 

Lhe brightness of the beam from a lenticular panel is 
proportionate to the intrinsic brightness of the luminous 
i. at the burner, and not to the luminous intensity. 
i © mean intrinsic brightness of flames produced by oil 
amps increases only to a slight extent with the size of 








* Paper read before the International Engineerin; 


. Ribitre, .ingénieur | 


the flames ; consequently, the light efficiency diminishes, 


whilst the ex 


is greater, and the service:more irk- 


some. The illuminating power of lighthouses can there- 


fore .only be improved to a slight extent by increasing 


the number of wicks: 


The adoption of Aiier incandescent burners for com- 


Pp gas -and 
ae to effec 
lighting by acetylene gas will 


troleum vapour has enabled a great 
in practice. Incandescent 
robably give even better 


results, at any rate, as regards light efficiency ; acetylene 
lighting, however, is only at present in its experimental 


stage. ~The trial 


8 carried out at the central li 


thouse 


works have been sufficiently thorough ‘to enable this 
method of lighting to be shortly applied to the Chassiron 


Fig.t. 
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Lighthouse in the Charente-Inférieure. Electric light, 
which has a far greater intrinsic brightness than incan- 
descent light, has only been adopted in the thirteen most 
important lighthouses protecting the principal headlands, 


on account of the great expense it entails. 
The intrinsic 
various systems of 


follows, expressed in carcels per 


brightness, in a horizontal direction, of 
f fightin employed in lighthouses is as 
uare centimetre of the 


mean horizontal focal plane of the luminous source : 


Burner with mineral oil and 1 wick 

2 wicks 
3 wicks 
4 wicks 
5 wicks 
6 wicks 
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ess, Glasgow, 1901. Section IL. ; 
Maritime Works, Section II. ; Waterways an 





oil gas 


Incandescent lighting wi 


we 





th compressed 


Carcels.* 
0.35 
0.50 
0.80 
0.95 
1.10 
1.18 


2,00 


_| gas and 


. . to. 

Incandescent lighting with petroleum Carcels.* 
vapour Sed dia = aa gs it 2.50. 
Incandescent lighting with acetylene ... 4.00 
Crater of the electricare .. .. ... 900.00 


* 1 carcel = 9.5 candles. 


The luminous efficiency of the optical apparatus has 
been. considerably increased within recent years. The 
efficieney depends on two t es, namely, focal precision, 
and the characteristic or effective divergence. New 
methods of measuring these have been applied, not only 
at the works, but also for testing purposes. It has there- 
fore been ible to keep allowances for errors within 
narrower limits than heretofore. ‘Inthis manner, and b 
renewing or improving their machinery or plant, Frenc 
manufacturers have arrived at a very:high standard of 
excellence in the manufacture of optical apparatus. Even 
with such sources of light as the electric are or the Aiier 
burners, it has been possible to obtain compact and 

lar luminous beams. . 

xperience has shown that there is no advantage in pro- 
longing the duration of the flash beyond one-tenth of a 
second, which is about the minimum time required for 
full pereeption, and that an ave interval of five 
seconds between’ the flashes is sufficient to enable 
seamen ‘to get their bearings. By reducing the dura- 
tion of the flashes, as far as possible to the time actu- 
ally required for the full perception of their luminous in- 
tensity, it been possible to construct the optical 
apparatus with a small number of lenses of large surface, 
and consequently of great power. This new optical ap- 
paratus is much less bulky and cheaper than the cor- 
responding ge of the old types. The period of 
revolution of thi agpenee S ee rapid, occupy- 
ing only from 5 to 25 seconds. This unprecedented speed 
especi for first-order lighthouses, is obtained b 
means of simple mechanical contrivances and light clock- 
work mechanism. 

In the case of lights with flashes at Bs, mga intervals, 
the optical apparatus has even been e with a single 
set of lenses, covering a semicircle in plan, the hinder 
half of the rays being thrown back into the luminous 
beam by a reflector. This arrangement utilises two- 
thirds of the total light, and gives an efficiency that had 
never been attained in flash lights; but, owing to the 
velocity of rotation required, it is necessary to give the 
beam a large horizontal divergence. With two sets of 
lenses, each occupying a semi-circle, half the total light 
can be utilised ; and this type of apparatus is suitable for 
lenses with a long focal distance. 

The new type of light, with flashes at regular intervals, 
does not require an apparatus with four sets of lenses, 
except for electric lighthouses with a very small luminous 
source, or for lighthouses illuminated with incandescent 
petroleum vapour. Nevertheless, as a precau- 
measure, the first experiments in France were 
out with optical apparatus with four panels. 
Similar Lg have been designed for group-fiashi 
lights. he lightning lights are exceedingly powerful, 
and within recent yéars they have been extensively 
adopted. They are now too well known to require that 
their advantages should be pointed out. 

The Table on 421 shows the increase that has 
taken place in the illuminating power of lighthouses. 

Although the increase of the intrinsic brightness of tha 
luminous source exercises the principal influence in in- 
creasing the illuminating — of lighthouses, it is never- 
theless necessary to consider to some extent the dimen- 
sions of that source. In fact, these dimensions, for a 
ere focal distance, determine the divergence of the 
uminous beams, and, consequently, the duration of the 
flashes. The greater the luminous source for the same 


tiona 
carri 


or the less may be the number of panels ; and the greater 
also is the luminous efficiency for the same focal precision. 
We may therefore expect further improvements in this 


direction, resulting in increased luminous power by means 
of larger incandescent mantles than those (0.03 metre 
1.18 in.) in diameter) hitherto in use. The Lighthource 


partment intends shortly to introduce mantles 0.045 
metre (1.77 in.) in diameter, with suitable burners for 
incandescent lighting, either by petroleum vapour or 
acetylene. 

Execrric Licuts. 


The illuminating power of electric lighthouses is so 
great that there is no occasion to seek to increase it ; 
nevertheless, some important improvements have been 
made in this method of lighting. In lighthouses with a 
single set of ame y a tus, such as those of La Héve 
and of the nd of Yeu, there are three powers of light, 
produced by currents of 25, 50, and 100 amperes at 45 
volts. In lighthouses with a double set of optical appa- 
ratus, such as at Eckmiihl and Créac’h, there are only 
two powers, produced by currents of 25 «nd 50 amperes 
each. The power of 25 amperes, with which the effi- 
ciency ofthe optical apparatus is comparatively feeble, 
owing to the extreme smallness of the light,.is only used 
during very clear weather. With a double set of optical 
apparatus, the two arcs of 50 amperes are almost in con- 
stant use and absorb the whole power of the two dynamoz 
which have hitherto been employed. 

In order to have one machine in reserve, and also to be 
able to couple up both machines and obtain two ares of 
100 amperes for use in thick weather, a new type of 
diphase alternator of 5.5 kilowatts has recently been de- 
signed and tried. This alternator consists of an sqht-pole 
field magnet formed of thin iron sheets, surrounded by the 
exciting coils ; of an armature also formed of thin iron 
sheets; of three rings and brushes for collecting the 
current; and of a continuous-current exciting dynamo 
which is carried on one of the . The arthature is 
provided with sixty-four ves, con ight wires 





of 3:3 millinietres (0.13 im.) diameter, peers nh groups 


‘ 


intrinsic brightness, the greater may the focal distance be, - 
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of four in parallel. The coiling is arranged in two layers 
formed by two superposed windings with a phase differ- 
ence of one-fourth period each containing all the spirals 
in series. The two circuits thus closed, terminate in three 
insulated bronze rings, against which three brushes rub, 
capable of receiving a current of 75 amperes without 
heating or emitting sparks. The intermediate ring con- 
stitutes a pole in common. An electromotive force of 
at least 85 volts is obtained on these circuits when normally 
excited in open circuit, the voltage being. automatically 
reduced to about 45 volts when there is a 50-ampere cur- 
rent at the regulators. The heating, when working with 
anormal load, does not exceed 40 deg. Cent. (104 deg. 
Fahr.) above the temperature of the surrounding air. If 
one of the lamps is put out of use, mutual reaction 
between the two circuits does not cause the current 
in the other lamp to vary more than 10 per cent. The 
efficiency when working with a full load is not less than 
80 per cent. The exciter is a small Gramme machine 
witha toothed armature, fixed to the same shaft, and 
self-exciting when shunt wound. It is easily self- 
excited ; and by means of a rheostat the electromotive 
force of the alternator can be easily controlled. __ 

The old pattern of electric arc regulator, which had 
only one rod for conveying the current, caused the carbons 
to burn unsymmetrically and to produce uneven shadows. 
To remedy this, a much lighter and more exact meee 
with two symmetrical rods has been designed. By em- 
ploying aluminium, the weight, which formerly exceeded 
40 kilogrammes (88 lb.), has been reduced by more than 
50 per cent. 

The new regulator (Fig. 1) consists of a box with two 
glazed sides, which contains the mechanism. 


Fig.3. 



































Three | 


overcome the objectionable condensation which occurs 
when coal gas is used, even at low rome te the Pintsch 
gas, which is already in use for lighting buoys, has been 
adopted. This gas can bear a pressure of 10 or 12 kilo- 
grammes (140 lb, to 168 lb.) without condensation, so that 
it can be stored in small portable reservoirs. : 

The burner (Fig. 2) employed consists of a vertical tube, 
with a Bunsen burner and Aiier mantle at the top; an 
ejector for the compressed gas is placed at the bottom of 
the tube. For proper combustion the volume of air sup- 
we to the mantle must be eight times that of the gas. 

he pressure of the gas is 0.16 kilogramme per square 
centimetre (2.24 lb. per square inch) ; the rate of consump- 
tion of gas is 160 litres (5.65 cubic feet) per hour, and 4.5 
litres (274.6 cubic inches) per hour per carcel. A regulator 
supplies the gas at constant pressure, so that a luminous 
source of almost constant intensity can be obtained, 
with occasional instead of constant supervision. This 
system has been adopted for several first-order lighthouses 
(Chassiron, Ile de Sein, Tle de Groix), for the Ar-men 
lighthouse out at sea, and for the Ailly lighthouse. 

The necessity of building works for supplying the oil gas 
has limited the application of incandescent gas lighting 
to a few important lights. The Lighthouse Department 
therefore has endeavoured, with success, to obtain the 
same advantages, for a slight outlay, by substituting 
petroleum vapour for incandescent lighting. The burners 
employed are all made on the same principle, but their 
arrangements differ slightly according to the type of | 
lighting apparatus for which they are intended. This | 
principle consists in injecting the liquid petroleum into a 
vaporiser, heated by the mantle ; the vapour then passes | 
into the Bunsen burner of the mantle, after mixing with ' 
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Petroleum Vapour. 


for Oil Gas. 
guiding 
isolated, and the two outer ones are connected together 


by a cross-piece. These uprights are slit vertically, and 
have brushes which convey the current to the sliding 
rods. These bronze rods slide up and down these up- 
rights; the two outer rods are connected at each ex- 
tremity by a cross-piece ; the upper cross-piece has a 
carbon-holder which is designed so as to enable the upper 
carbon to be fixed in position; the central rod carries an 
ordinary carbon-holder. Clockwork mechanism with a 
regulating electromagnet moves the rods simultaneously, 
and controls the movements, of the carbons so that they 
are displaced at the same rate as they are burnt. The 
light can be shifted up and down ; and the lower carbon 
can be brought into contact with the upper one at the 
moment of lighting. 

It is by improvements suchas have been described that 
it is possible to obtain that greater precision of the optical 
apparatus which plays such an important part in electric 
illumination. 


INCANDESCENT LIGHTING WITE COMPRESSED GAS OR 
PETROLEUM VAPOUR. 

The light given by Aiier mantles, heated by gas to in- 
candescence, has such great intrinsic brightness, that the 
Lighthouse Departinent has been induced to try this 
system of illumination. 

Incandescence with low-pressure gas only gives a com- 
peer feeble intrinsic brightness. Compressed gas must 
»2 used in orderto obtaina greater intrinsic brightness than 
that afforded by the largest petroleum burners in use. With 
compressed gas, the quantity of gas supplied to the mantle, 
and the rate of combustion, vary in proportion to the pres- 
sure; whilst the dimensions of the incandescent Fight 
remain unaltered. The temperature of the mantle and its 
intrinsic brightness are therefore gradually increased. To 


uprights are fixed to the box; the central is|the air required for combustion. 





In starting, the 
vaporiser is heated by a spirit flame to the required 
"it ths oe ol plies h 
the type of optical apparatus permits, the vaporiser 
is made in the form of an inverted U (Fig. 3), with its 
extremities placed as near as possible to the mantle. 
When the optical apparatus does not permit of the above 
arrangement for the vaporiser, or where a fixed burner is 
employed, the optical apparatus being alone movable, the 
tube conveying the petroleum is placed against the 
vaporiser (Fig. 4). he two tubes thus cast a single 
shadow, which can be thrown into the dark are of light- 
ning lights with group flashes, or into the landward are in 
the case of the old type of apparatus. The adoption of 
larger mantles and of vaporisers with flattened tubes, now 
on trial, will tend in future to limit the use of burners of 
the type represented on Fig. 4. These burners only re- 
quire the addition of a petroleum reservoir of a minimum 
capacity of 4 litres (244 cubic inches), which is connected 
with another reservoir of at least double the capacity, 
filled with air at a pressure of 6 kilogrammes (84 Ib.) 
(Fig. 5). A lator maintains the pressure of the air 
upon the petroleum to at least 2 kilogrammes (28 Ib.). 
e consumption of petroleum is as low as 4 grammes 
(0.147 oz.) per hour per carcel of light intensity in the 
mantle. consumption of 5 grammes (0.175 0z.), how- 
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Tady (Ile de Groix), of Palais ( 


| necessar 





ever, is assumed in practice, and this is much lower than 
that of any lamp hitherto employed. The total rate of 
consumption per hour is therefore 175 grammes (6.172 0z.). | 
Petroleum vapour is employed as an illuminant for the | 
lighthouses of Four (Finistére), of Roches Douvres, and of | 
the Grand Charpentier, all of which are situated out | 
at sea; for the leading lights of Graves, St. Georges, | 
Trézien, and St. Mathieu, and for the flash-lights of the | 
Island of Batz, of Kermorvan, of Poulains, and of Camarat. | 
This illuminant will also be adopted for the lighthouses of 


Cape Béar, of the Mont St. Clair, and of the Ile Vierge, 
now in course of construction. 


Incandescent gas lighting, when no special gas works are 
uired, is not much more expensive than lighting with 
ree-wick burner; and even when special works are 
necessary it is more economical than a five-wick burner. 
The annual sg for gas lighting does not exceed 
1800 franes (72/.) with gas works, or 800 francs (32/.) with- 
out works ; for petroleum vapour lighting it amounts to 
650 franes.(26/.). These figures show at a glance the ad- 
vantage, from an economical point of view, of the system 
of incandescent lighting. 


PERMANENT LIGHTS. 


The Lighthouse Department has taken steps to protect 
navigation by illuminating the beacon towers and shoals 
out at sea, where the erection of ordinary lighthouses is 
precluded on account of the expense. This has been 
carried out by means of small single-wick lights with ordi- 
nary mineral oil, which can burn for several months with- 
out having to be attended to. The wicks used for this pur- 
pose are specially prepared, the surface of the wick being 
evenly coated with a thin layer of carbonised tar, the 
operation being termed crodtage, or caking. The lumi- 
nous intensity of these lights, which is equivalent at the 
outset to two carcels, diminishes gradually till, at the 
end of two months, it is only equal to one carcel. Excel- 
lent results are obtained, but, like all unattended lights, 
they afford less security to navigation than the ordinary 
ones. The’ total consumption of oil, including the waste 
from the overflow, is from 35 to 40 grammes (1.234 oz. to 
1.411 oz.) per hour. This system of permanent lights was 
first applied to a number of fixed lights. It was subse- 
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the pier-heads of Port 
lie Tle), of Turballe, of 
Cette, etc., which are inaccessible during rough weather ; 
and for illuminating the beacon-towers of Morées 
(situated near the approaches of St. Nazaire), of the Trois 
Pierres (entrance of Lorient), of the Vinotiére (near 
Brest), and of the Vieux-Moines ; also for the lighthouses 
of Haut-Banc-du-Nord (Ile de Ré), and of l’Ile Harbour 
(Bay of St. Brieuc), which are situated out at sea. This 
system has been applied to such an extent that it was 
to give a lights all the characteristics of 
attended lights. This has been effected by adopting the 
system of flotation in a mercury bath, employed with 
hghtning lights, which enable the apparatus to be easily 
a. ‘ : . a 
With light optical apparatus, the power requi or 
the sort: at ordinary s den’ not exceed 1250 
grammes-centimetres (0.09 foot-pound). Consequently, 
a battery which has only to be recharged at long in- 
tervals suffices to rotate the apparatus. This battery 
pean a Gramme ring which revolves between the poles 
of two permanent magnets ; the Gramme ring, in its turn, 
rotates a central vertical shaft connected with the optical 
apparatus. The average velocity of rotation is only one 
revolution in ten seconds; and owing to the very slow 
speed it is necessary to employ a large number of very 
fine wire coils of great electrical resistance. The appa- 
ratus has, consequently, very little stability in working ; 
and to increase this the armature is provided with a 
series of copper rings, in which Foucault currents are set 
up, having a strength approximately proportionate to the 
8 , which act as a sort of electro-magnetic brake. In 
this way the resistance increases automatically with 
the speed; and any accidental slowing down 1s 
avoided, as immediately there is a tendency to reduce 
speed, the resistance is diminished to a correspond- 


uently adopted for illuminatin 
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THE ILLUMINATING POWER OF- FRENCH LIGHTHOUSES. 
Width of the 
Lighthouses. Characteristics. as Date. Focal Distance. (Panels in Terms of ney ot REMARKS, 
| " | theCircumference. gh 
LicHTHOUSsES ILLUMINATED WITH OIL, 
| . . Carcels.* 
Ile de Batz ..| White, prolonged flashes, regular (1 min.).. .-| Burner, 5 wicks..| 1878 0.92 m. (36.22 in. 5,182 Lower and mirrors. 
Ailly - o ” ” ” ” ).. ” ” 1873 0.92 ” (36.22 ” i 6,199 Ca' ic 
Contis ee ~— ” ” ” (30 sec.).. ” o” 1873 0.92 ,, (36.22 ,, vs | 4,085 ” ” 
Chassiron .. . ” ” ” qo ,, ).. ” 6wicks..| 1891 | 0,92 » (36.22 ,, } } 7,000 ” , 
po eee ‘a és 6 re he » | 1884 | (0883), (2.99 7 | 16,000 to 22,000 Hyper-radiant apparatus 
LIGHTHOUSES ILLUMINATED BY INCANDESCENCE. 
Chassiron .. ..| White, prolonged flashes, regular (10 secs.) Tocandescent | 1895 0.92 m. (36.22 in, | 18,000 Old % 
Hie de Seine it fie Seas lightaing light, ‘ group flashes Gs ont ig 1897 0.92 e ei i | 35 000 optical sucha first sags 
Ailly .* .- ” ” ” ” ” ’ 0.70 ,, 56 ’ | 50,000 Double set of new optical appara‘ 
TedeBatz.. .| 5, oo Se £7 ) Mpetroterima! 1900 | oon” (36.82 " i 25,000 o first order. 
Ile Vierge .. ‘ x ae regular (10 secs,) .. pee ae 1901 9.70 ,, (27.56 ,, t | 60,000 Double set of new 
Chassiron .. é » prolonged flashes, regular (10 secs.) »» acetylene | 1902 0.92 ,, (86,22 ,, ) + 36,000 Old optical apparatus, first order. 
LicHTHOusES ILLUMINATED BY ELECTRICITY. 

Oalais sie ..| White, prolonged flashes, 4 group flashes (15 s2c.)| Electricarc ..| 1883 0.30 m. (11.81 in. wy 90,000 
Crérc’h ee ee} » ” ” (10 ” ” - 1888 0 30 ” (11.81 ” | } 350,000 to 650,000 
Li Héve .. ..| White, lightning light, regular (5 sec.) + a --{ 1893 0.80 ,, (11.81 ,, ) | 1,000,000 to 2,000,000 
Griz-Nez .. . | =e ” 9 oD oe vel ” -.| 1899 0.30 ,, (1L81 ,, )| + 1,500,000 to 3,200,000 | Double set of optical apparatus. 
Gane. ag *, 2 group flashes (10 sec.) “| é «|: 1901 | 0.80,, (L814, ) | 3 1,500,000 to 8,200,000 a see $5 


| | 





ing extent. The battery is composed of four or five 
Labaude and Chaperon cells of 600 ampere-hours capa- 
city, coupled in series. These cells have a fairly constant 
electromotive force of 0.80 volt at the outset ; after a few 
hours the voltage falls to 0.65 volt at the terminals, and 
to 0.60 volt.at the end of the discha The resistance is 
0.04 ohm at the commencement of the discharge, and 
about double that amount at the end. The capacity is at 
least 300 watt-hours, with an electromotive force of 0.65 
volt. Assuming a rate of consumption of about 0.100 
watt-hour per cell (0.150 a. x 0.65 v.), the discharge will 
continue for 3000 hours, or 125 days. As the electromo- 
tive force at the terminals is reduced by about 20 per 
cent. from the commencement to the endof the discharge, 
care must be taken to recharge each cell in rotation, and 
at stated intervals. This keeps the electromotive force 
fairly constant ; and the Bones of the apparatus is only 
affected by variations in the passive resistance. In fact, 
the stability in actual working is such that there is only 
a variation of three seconds, more or less, in.the ten seconds 
arranged for each revolution of the optical apparatus. 

This arrangement has been adopted to characterise 
occulting lights, such as those of the Roche Mengam 
(Goulet de Brest), and of Men-Hir (near Penmarc’h), or 
lightning lights with regular flashes, such as those of the 
Tle Saint Marcouf, or lightning lights with two or three 
group flashes, such as those on the jetty of the commer- 
cial port of Cherbourg, and those of: Ville-es-Marten 
{groups of two flashes} of the Horaine de Bréhat, of 

Valde, and of Corn-Carhai (groups of three flashes). 

The luminous power of permanent lights averages 100 
carcels for regular lightning lights, from 85 to 60 carcels 
for lights with groups of two or three flashes, and 8 
carcels for fixed lights. 


LIGHTSHIPS, 


_ The Lighthouse Department has within recent years 
inaugurated a new departure in lightship construction. In 
the first place it was found that the period of oscillation of 
the waves, which materially affects the stability of a 
lightship, is fairly constant at each site of ere ye. 
Endeavours were’ consequently made to diminish the 
amplitude of oscillation of lightships: 1. ~ eliminating 
synchronism between the period of oscillation of the 
lightship and that of the waves acting upon it. 2. By 
reducing the rolling produced by the waves, by the addi- 
tion of side keels to the vessel. This was done, in 1890 
and 1891, on the Dyck and Ruytingen lightships, of 290 
and 338 tons displacement respectively. The period of 
roll of these lightships has been prolonged to four seconds; 
whereas the period of oscillation of the waves at the site 
is two and a half seconds. The period of four seconds 
has been arrived at by reducing the leverage of the meta- 
centre in cross-section to less than 0.8 metre (2.624 ft.), 
and also by increasing the transverse moment of inertia 
by placing sic pe ballast as far distant as possible from 
the longitudinal axis of the ship. The reduction or rapid 
cessation of the oscillations is produced by adding three 
keels to the vessel, the central keel being 1 metre (3.28 ft.) 
deep, and the side keels 0.75 metre (2.46 ft.) deep. The 
increase of stability thereby obtained is very marked. 
It has been still further increased by a the other 
parts of the ship so that the waves have less effect upon 
it, and so that a greater force is required to incline the 
ship to a given angle, than was necessary with former 
types of he rac This has been obtained by. building 
recent lightships with a reduced section at the water 
line, and with a lower centre of gravity, the displacement 
and periods of roll remaining the same. Thé draught of 
the vessels has consequently been very much increased ; 
and the ballast consists of pieces of cast iron attached to 
the central keel outside the vessel. 

These arrangements have been tried on two new light- 
ships, the Talais and Snouw, which, being less exposed, 
could be made smaller than the Ruytingen lightship, 
with 100 tons and 130 tons displacement. respectively. 
The trials made with these vessels confirmed al cael. 
sions as to their stability, but they also showed that the 
Snouw was too small to withstand the waves of the open 
sea. Heavy waves swept its deck; and although the 
do not affect the vessel’s stability, they render the wor 
of the crew very trying. It is proposed, however, to 
remedy this by lengt ening the hull, 








* 1 carcel =-9.5 candles. 


The information afforded by these various trials and 
experiments has been utilised for the design of the light- 
ship which is to be moored on the ‘‘Sandettié.” These 
designs have been made by the Central Lighthouse De- 
partment, assisted by Mr. Terré, ingénieur en chef de la 
marine (see page 410). Aseriesof observations taken during 
three consecutive months (July 11 to October 31, 1900), at 
the site es ig for the new lightship, show that the 
motion of the sea at this point is precisely similar to that 
at the anchorage of the Ruytingen lightship, and that the 
half period of oscillation of heavy wavesis about two and 
a half seconds. The ae dimensions of the Ruy- 
tingen lightship, which has afforded satisfactory results, 
have therefore been taken as a basis, and modified, where 
necessary, in accordance with the results of the observa- 
tions and experiments referred to above. The main 
—— of the vessel have, consequently, been fixed as 
‘ollow : 


Length over all... tos ...35.00 m. (114 ft. 10 in.) 
Width at the water-line oot ep CR a Sead 
Depth from deck to bottom of 

hold at centre ; ae OS COS Sie 
Depth from water-line to 

bottom of hold at centre ... 3.60,, (11,, 94,, ) 
Projection of the keel and 

false keel inthe middle... 1.00 ,, { 23) 
Mean draught, when loaded... 4.60 ,, (15,, 1 .,, ) 
Depth of side keels at centre 0.80 ,, ( 2,, 74,, ) 
Displacement... ae a. 342 tons 


The metacentric leverage transversely is 0.393 metre 
(1.29 ft.), and 30.36 metres (99.58 ft.) longitudinally. The 
hull is divided into six compartments by five watertight 
partitions across the ship. The two compartments at 
either end are separated into an upper and a lower 
chamber by a wooden deck. The compressed-air reservoirs 
for the sounding —_ and the gas reservoir for illumina- 
tion are placed in the third compartment from the bow ; 
the boilers, the machinery for the sounding signal, and 
the coal bunkers are in the fourth compartment. The 
crew’s quarters are in the second compartment, and the 
officers’ quarters are in the fifth. The latter contains 
water cisterns of a capacity of 10 tonneausx (2200 gallons). 
The end compartments, fore and aft, are used as store- 
rooms for sails and ropes. The captain’s cabin, the 
chamber for the sounding signal, and the cook’s ve d 
are placed on deck ami ips, where the gangways lead- 
ing down to the four central compartments are also situ- 
ated. The lantern is carried on a hollow iron mast of 
0.75 metre (2.46 ft.) internal diameter ; access is provided 
by two doors in the mast—one on deck level and another 
in the machinery room. _ The sails consist of a jib and 
mainsail, the latter hoisted along an iron upright parallel 
to the mast, and of a jigger attached to a special mast. 
There are four anchors: a mushroom anchor weighing 
2000 kil mmes (4400 lb.), two anchors of 700 kilo- 
grammes (1540 1b.) for the catheads, and « cast-iron sinker 
of 120 kilogrammes (264 Ib.). St ge 

The mooring cables are 0.042 metre (1.654 =) in dia- 
meter, and 300 metres (984 ft.) long. ‘Two steel hawse- 
holes are provided in the bulwarks for the sheet anchors. 
Another cylindrical hawse-hole, in the centre of the bow, 
connected with the stem slightly above the water-line 
when loaded, is provided for mooring the ship. The 
lightship has two small lifeboats, 6 metres (19.68 ft.) and 
5.75 metres (18.86 ft.) long respectively, provided with 
air chambers. cre ! 

The illuminating portion consists of a swinging. optical 
apparatus for a lghtning-light, giving out white es 
at regular intervals of five seconds. The optical appa- 
ratus, which has four panels of 0.25 metre (9.84 in.) focal 
distance, is provided at the lower part with a rod carrying 
a counterweight. This rod is fixed by means of a Cardan 
joint, below the apparatus, in the centre of a horizontal 
ring rolling on steel ball bearings and operated by the 
rotating machine. Another counterweight is placed at 
the top of the yay This apparatus weighs 700 kilo- 
grammes (1540 Ib.), and is so designed that its centre of 
gravity is 0.015 metre (0.591 in.) below the point of, sus- 
pension. . Under these conditions, the period of a —— 
oscillation of the apparatus is about 8 seconds. e 
difference between this and a half period of the roll of 
the ship is such that the divergence of the apparatus 


from the vertical is less than 5 deg. to-6 deg., and the 


veyed through a pipe running up the mast, and when it 


small tube, which turns exactly at the same rate as the 
apparatus, by means of a train of wheels operated by the 
rotating machine. This s tube is connected by a 
rubber pipe to the lower rod of the apparatus, which has 
a hole running up the centre for the of the gas to 
the burner. The illuminating power is carcels. The 
gas is stored in three reservoirs, which are tested at a 
ressure of 8 kil mmes (112 lb.) ; two of the reservoirs 
ve a capacity of 6300 cubic metres (8240 cubic ards), 
eo third a capacity of 5200 cubic metres (6801. cubic 
yards). 

In addition to the illuminating apparatus, the lightshi 
has to be provided with plant for the soundin ro. This 
comprises two boilers with distilling plant, self-condensers, 
and air-compressors ; and a single siren worked by com- 
pressed air, with reservoirs and accessories. The boilers 
anc condensers are also used for working the steam wind- 
lass on board. These boilers are of the type adopted for 
the 50 horse-power ones of scouting or despatch steam 
launches of the French 
box, a direct flame, with forced draught by means of a 
steam jet into the flue, and a distilling boiler tube. The 
self-condensers have a single-cylinder steam engine, which 
operates an Po , two feed pumps, the pumps for the 
recuperator of distilled water, and the centrifugal pump 
for maintaining the circulation of the water. The air- 
compressing plant consists of a steam engine working a 
compressing pump with two pistons, and a Pp for 
maintaining the circulation of the sea-water. e com- 
pressing pumps’ are designed to work at will, either at 
a pressure of 15 kilogrammes (210 Ib.), or at 2 kilo- 
grammes (28 Ib.). 

_ The sounding si is a single-note si requiring 400 
litres (14.12 cubic feet) of air per second ; the pitch of the 
note corresponds to 330 vibrations per second. The 
rotating machine causes the siren to emit a sound of three 
seconds’ duration, alternating every 90 seconds with a 
series of three notes, each of three seconds’ duration, with 
intervals of three seconds between each note. There are 
two reservoirs for storing the necessary air for starting the 
a —— instantaneously ; they have each a capacity of 
8150 cubic metres (10,660 cubic yards), and are tested at a 
pressure of 15 kilogrammes (210 Ib.). 

The Sandettié gga 3 and accessories will cost 
340,000 franes (13,600/.). This estimate is arrived at as 


follows :— 
: Spe Frances. £ 

Hull, including cable and 

anchor gear, etc. a ... 225,000 (9000) 
Optical apparatus and gas reser- 

voirs oH a Sh ... 33,000 (1320) 
Boilers and self-condensers ... 30,000 (1200) 
Sounding signal apparatus and 

air reservoirs... ae ... 22,000 (880) 
Air compressors ... 17,000 (680) 


Erection, and various items... 13,000 (520) 


The crew will consist of a captain and a mate, who will 
succeed one another on board every alternate fortnight ; 
12 seamen, eight of whom will be on board and four on 
land, so that- each seaman will in turn spend a month on 

and a fortnight on land ; two mechanics to attend 
to the engines, who will succeed one another on board in 
rotation every 15 days. 


Bracon-TOWERS IN CONCRETE AND IN NEAT CEMENT. 


Apart from the action of the wind, towers which are 
very exposed are shaken by heavy waves. This gives rise 
to the vibration and noise which are produced by any 
violent impact. It is quite logical to consider these 
as the effect of the impact of waves upon the tower, 
because an appreciable part of the kinetic en of 
the waves in a very short interval of deem been 
absorbed and converted into molecular work in the tower. 
The theory of impact tells us, and practice confirms this, 
that the resistance of a body to a shock depends princi- 





pally upon its total mass, and also that the more homo- 
geneous a body is, the greater is its resistance. Looking 





illumination is not affected thereby. ’ The illuminant for’ 
incandescent lighting is compressed oil gas. It is con-' 


reaches the top it passes through a mercury joint into a’ 


Navy ; they have an internal fire-: 
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at the question from this point of view, in which the 
essential factor of resistance is the whole mass of the 
tower, we find it advisable to build the latter in the form 
of a monolith. 

Thus, instead of building the most recent French light- 
houses at sea with ashlar masonry, the method adopted 
has been to employ small stones set in Portland cement, 
with a facing of small pick dressed stones. Similarly, 
beacon-towers which were formerly built with ashlar 
masonry, and subsequently with small stone and ordinary 
masonry, are now constructed ‘of concrete or of neat 
cement deposited within framing. This simplified method 
of construction is economical and rapid ; and, moreover, 
it increases the resistance of the work to the principal 
stresses to which it is subjected. When it is advisable or 
necessary to accelerate the work of construction, the ex- 
a can even be reduced by employing neat cement. 

e framing within which the concrete is deposited, when 
the work is done above water, consists of eight cast-iron 
corner-pieces, with boards inserted between them. These 
corner-pieces are securely bolted together, and form, with 
the intermediate planking, a framework sufficiently 
strong for secure construction, on condition that the 
framing is raised from time to time as the work 
p s, and that the portion above the deposited 
concrete is left as low as possible. All the corner- 
pieces are identical in shape; they are 0.44 metre 
(1.44 ft.) high, and weigh from 60 to 70 kilogrammes 
(132 Ib. to 154 lb.). The framing for beacon-towers can 
thus be made to any required size with the same plant, 
by merely varying the length and spacing of the eight 
corner-pieces, and employing intermediate planking of 
suitable length. 

The cement is deposited under water by means of a sail- 
cloth skip, opening at the bottom. The skip has orifices 
which ew the water to enter through the lower part, as 
the cement is deposited. This arrangement enables the 
wetted cement to pass out of the skip when it is opened, 
without being soaked or washed away by the sea water. Se- 
lected blocks of granite, f ents of cast iron, and pieces 
of pig iron are solidly imbedded in the centre of the work, 
to counterbalance the comparative lightness of the neat 
cement; this increases the total weight of the tower, 
without affecting its homogeneity outside the central 

ortion. Mortar made with sand should be used in pre- 
erence to neat cement for those portions of the work 
which are left out of water sufficiently long by the fall of 
the tide. Rubble stone and shingle can be added for the 
part of masonry above high tide. 

‘ The mass of beacon-towers is increased by making them 
larger, and by increasing their specific weight. During 
recent years the increase in volume has been obtained by 
making the towers higher, in preference to increasin 
their diameter. These ms are fairly often rai 
about 10 metres (33 ft.) above high water, thereby in- 
creasing considerably their resistance to the action of the 
waves and their visibility ; and they can, if desirable, be 

rovided with a permanent light. The little towers of 

a Grand Vinotitre and Les Vieux-Moines (Finisttre) 
have been built in this manner. 





POWER REQUIRED TO DRIVE A MARINE 
ENGINE WORKS.* 

By Messra. JAMES CriGHTON and W. G. RIDDELL, 

of Glasgow. 

Ir is not the intention of the authors to attempt to 
describe a model engine works: or driving plant, but 
rather to enumerate and show the result of a few improve- 
ments which have been adopted by the firm with which 
they are connected. 

About three years ago it was decided to rearrange the 
works in a thorough manner, and to fit up a new power 
installation. The works had gradually grown during 
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upwards of thirty years, and most of the buildings were 
in excellent condition and in no need of reconstruction. 
The problem to be solved, then, was how to lay down’ an 
economical driving plant which would conform to the 
existing conditions, and which would not lead toan un- 
necessary sacrifice. At that time the motive power of 





* Paper read at the International Engineering Con- 
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the works consisted of one marine type boiler working at 
80 Ib. pressure, and supplying steam to three vertical 
compound engines for pen de machinery, and one ver- 
tical popes engine for lighting purposes. The points in 
favour of so many units were the saving in steam when 
running one or two machines at night, which might be 
driven by one of the small engines; and also the fact that 
in the event of a breakdown of one engine, the other 
parts of the works were not affected. ; 

It was, however, decided to put ‘in one engine capable 
of driving and lighting the entire works, and to meet the 
difficulty of late work by driving those machines, which 
experience showed were the most likely to be needed at 
night by motors which could be connected with current 
from the Glasgow Corporation. The engine was made to 
a simple design, in order to make the fear of a breakdown 
very remote. A cylindrical marine boiler, designed to 
work under either forced or natural draught, was selected 
as the most, suitable type, and has proved itself both 
economical and reliable. The position of the power 
station was fixed to a certain extent by circumstances. 

The works are situated in a busy F gpa of the City of 
Glasgow, where ground is:costly and economy of floor 
space essential. There is no direct communication with 


any railway, so that all material has to be carted to and | pow 


from the works. Close proximity to the street was there- 
fore an important factor in settling the position of the 
boiler. The position chosen was between the engine and 
boiler departments, and as the difference in the floor level 
of these ma raed is about 6 ft., the boiler was placed 
on the lower level, and the coal tipped over into a bunker 
in front of it (Fig. 1). The ashes were returned by an 
hydraulic hoist to a receiver raised above.on the higher 
level, under which a cart might be filled automatically. 
The engine (Fig. 5) was p 








as near the boiler | 


Exhaust, to Atenosphere 
10° Bore 


henomenal results did not prevent the weight of the 
stad burned at the tests from being apparently less than 
the weight passed over the weighbridge. The difference 
was sometimes as great as 5 per cent., after deducting coal 
used for keeping up fires:at night and for ening oe at 
the inning of the week. Measuring was therefore 
discontinued, and the weight of coal passed over the 
weighbridge taken as the amount burned. The water 
meter was read at stopping time each Saturday, and 


continuous weekly returns showing the cost per 100 
gallons of water evaporated were e up from the figures 
thus obtained. 


The tabulated tests of the boiler were made when the 
alterations to the aves pam were incomplete, and the 
amount of steam requi was greater than is used in 
ordinary circumstances. It is probable, however, that, 
owing to additions to the works and new machine tools, 
the quantity of water evaporated at these tests will ulti- 
mately be required. Now that all the power in the works 
is derived from one engine, less steam is being used, and 
the rate of combustion per square foot is less and the 
efficiency slightly greater. Notwithstanding this, the 
tests taken at the higher rate of combustion have been 
used in this paper as the basis for calculating the cost of 
er as, in course of time, the conditions prevailing at 
— tests will be the normal working conditions of the 

er. 

Trials of the boiler were carried out for four consecutive 
weeks, with a different kind of coal each week. The coal 
was tested daily during the four weeks with a Thomson’s 
oxygen calorimeter. uring the first week the cheapest 
quality of coal which would give the required amount of 
steam was used. This cost 8s. 10d. per ton, and goes by 
the local name of ‘‘ washed singles.” It had a low calorific 
value of about 10,000 British thermal units per pound. 


Fig4. 























Exhaust from 
Engune 10 Bore 
( 

Cock regu 
































Donke nage acs 
through ‘Meter to Bo Ss own Sud ly 
2/2" Bore auy , 
X Bye-pass arrangement 
her. 
(7027.C.) —— shew cling 


as possible, with the crankshaft parallel to two of the main 
lines of shop shafting. Two dynamos were laid down for 
lighting and driving purposes, and these and the lines of 
shafting were connected to the main engine shaft with 
belts, and all so arranged as to be easily disconnected. 
Motors were laid down to drive all outlying shafting. 

The existing conditions having been treated in a 
general way, the driving plant will now be described 
in detail. The boiler (Figs. 1 and 4) is of the 
cylindrical marine type, 13 ft. 6 in. mean diameter by 
12 ft. 6 in. long, and is fitted with three Morrison suspen- 
sion furnaces 3 ft. 1 in. inside diameter by 8 ft. long. 
The working ge is 200 lb. per square inch. . The 
firebars are 5 ft. long, and the grate area is 46.2 square 
feet. . There are t separate combustion chambers 
and 316 tubes 24 in. external diameter by 8 ft.- long. 
The total heating surface is 2040 square feet, being 
44.2 times the grate area. The length of the chimney 
above the firebars is 65 ft. A 60-in. fan is pro- 
vided. to blow air into the furnaces through fronts 
of the Howden t and the boiler tubes are fitted 
with retarders. The boiler is cove all over with 
non-conducting material,-and the loss from radiation is 
so small that 3 ewt. to 5 cwt. of coal is sufficient to keep 
up the steam pressure during the night when the engine 
is not. working. . A Craig’s combustion tester is kept in 
the boiler-room, by means of which the mtage of 
carbonic acid gas-in the uptake may be at sight, and 
the air supply reduced to the point where efficiency begins 
to decrease. The-feed-water is heated by exhaust steam, 
and enters the boiler through a Kennedy water meter at 
a-temperature of -205 deg. Fahr. The arrangement is 
shown in Fig. 4. 

Numerous evaporative tests were carried out with 
different kinds of coal. The coal and ashes were measured, 
and the capacity of the measure was frequently tested, 
and the water meter was read at regular intervals. It 


was, however, found that even the absence of a desire | 





The rate of combustion was fully 40 lb. per square foot of 
grate per hour, and when burning this quantity great 
volumes of black smoke were given off. 

‘“Washed doubles” or “nuts” was the next quality 
tried. It costs 1s. per ton more than ‘‘singles,” and had 
a slightly higher calorific value; but its evaporative 
power was not worth the extra 1s. p 

The third test was made with ‘‘steam coal triping” at 
10s. 6d. per ton. The great defect of this coal was the 
large proportion of fine dust contained in it. An air 
pressure of § in. had to be maintained in the ashpits in 
order to burn it quickly enough, and this carried the dust 
away before it was burned. ft lodged in .crevices of the 
smokebox, where it took fire and did damage. 

The fourth and last coal tried was steam coal at 11s. 6d. 
This coal had a calorific value of 14,320 British thermal 
units, and gave all-round satisfactory results. The cost 
of evaporation was slightly higher with this coal than 
with ‘‘ washed singles ”—7.49d. per 100 gallons against 
7.36d. per 100 gallons, but this was more than saved in 


| wages. One fireman was able to attend to the boiler all 
| day when sayy oyeeny coal, but had to be relieved when 
t 


les, 
tter. 


firing si e rate of combustion being so much higher 
with the 

_ In Table I. ( 424), a deduction of 2 tons was made 
in each case from the weekly coal consumption when 
finding the rate of consumption per square foot of grate. 
This is the amount used for keeping up steam at night 
and lighting the fires at the beginning of the week. 
The total weekly consumption was the weight taken in 
finding the other figures. It may be added that, after 
allowing for the error in measuring the coal, an equiva- 
lent evaporation of 11.5 Ib. from and at 212 deg. Fahr. 
was frequently maintained for several hours at a time, but 
the losses due to stop for meal hours and cleaning 
fires reduced this to the — given in the Table. The 
grate area of the boiler is 46.2 saan feet, and the heating 
surface 2,040 square feet. The feed temperature was 
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are driven direct by means of belts from pulleys on the main 
engine shaft (Figs. 2 and 3, page 423). Another belt is 
taken from the flywheel on the engine crankshaft to a 
countershaft, which countershaft in turn drives the elec- 
tric generators. The generators are two in number, of 
the Schuckert type, designed for 110 volts and an output 
of 70 kilos each, which may be used alternatively for 
lighting and power. From a series of trials it was found 
that the engine was aan 147.27 indicated horse- 
power when driving the electric lights alone. This repre- 
sented a mechanical efficiency at the generator terminals 
of 0.68, which may be considered fairly good, seeing that 
the engine was only working at slightly more than half 
load, and including, as it does, the losses in friction of the 
engine itself, dynamo countershaft, and dynamo. 


TABLE I. 





| 
Washed 

bl 
Kind of Coal. ow | 





Coal burned per week .. tone 
» square foot of 
g) per hour.. bh , 
Percentage of ash in coal a | 
Total water evaporated per | 
week .. oe «» Ib, 716,000 | 718,300 | 715,400 
Water evaporated per pound 
of coal actual .. hee 
Water evaporated per pound 
of coal from and at 21 deg. 





6.76 | 688 | 7.9 


8.36 
6.58 | 


650 
& 


9.7 
7.1 


7-16 | 7.29 
foot hea‘ ° 6.55 | 6.47 
Temperature of uptake | 

deg. Fahr. 63) | 635 

Air pressure in ashpits.. in. i 4 

Cost of carting away ashes } 
10.6 | 83 | 
Cost of fuel for evaporating 

1000 Ib. water .. -.pence| 6.99 7.65 
Total cost of 1000 Ib. steam, in- | 
cluding cost of water, coal, 


and cartage of ashes pence 7.46 


7.49 








8.02 | 


7.36 | 


1 





In order to find the power absorbed by the line shafting 
in the works a series of trials was carried out. At the 
first trial only the line shafting and loose pulleys were 
run. The machines and countershafts were run alon, 
with the shafting at the second trial, and the final tri 
was made with the machines ye 4 their normal rate. 
The average diameter of the line shafting in the works is 
3} in., and itss is from 140 to 150 revolutions per 
minute. Itrunsinwhite metal self-oiling pedestal bearings, 
spaced about 12 ft. apart. The total length of line shafting 
in the works (Figs. 6 and 7) is 2300 ft., and the weight 
is 37 tons 8ewt. 2qr. The engine indicated 61.75 indi- 
cated horse-power at the first trial, 141 indicated horse- 
power at the second, and 310 indicated horse-power at 
the third. From these powers it Will be seen that the 
line shafting absorbs 29.3 per cent. of the total power, 
the countershafts and machines 67 per cent., and that 
only 33 per cent. is actually applied to the cutting tools. 

Before instituting 4 comparison between the old and 
new systems of driving the works, it may be well to 
enumerate briefly the various units which made up the 
old installation. These were : 

1. A marine type boiler working at a pressure of 80 Ib. 

er square inch. The feed water for the boiler was 
coos to 205 deg. Fahr., as in the new boiler. 

2. Three compound non-condensing engines, indicating 
collectively 151.2 indicated horse-power for driving pur- 


3. One compound non-condensing engine for lighting 
purposes, of 64.66 indicated horse-power. The boiler 
evaporated about 6.75 lb. of water per pound of coal, and 
the engines.used 43.8 lb. of water per indicated horse- 
power per hour. This gave an average coal consumption 
of 6.4 Ib. of coal per indicated horse-power. In calculat- 
ing the cost of a horse-power for a year, the coal used for 
raising steam for smithy hammers and blowing engines 
has not been taken into account, but the steam for electric 
lighting has been charged in each case, as it was almost 
impossible to obtain accurate figures without doing so. 
The proportion of steam used for smithy hammers was 
onl by rt | the smithy under normal conditions for 
three nights of 12 hours The blower engines were 
also run at their normal s; during this test. It will be 
seen that the power for electric lighting is much age 
in the new than in the old system, and it may be con- 
tended that the greater efficiency of one horse-power in 
the new system of driving is partly due to the better- 
lighted workshops; but this is a refinement into which 
the scope of this paper does not permit of investigation. 

It now remains to be shown by how much the new 
system is better than the old; in other words, at how 
much smaller cost it produces work. Since the power in 
an engine works is expended in removing material from 
rough castings and forgings, « figure may be found by 
which different systems may be compared ; the system 
by which a given weight of material is removed at the 
smallest cost being the most efficient. In order to make 
the grounds of comparison similar, the cuttings produced 
by machines whose scrap is not in pees to the power 
expended—such as shearing machines and band saws— 
are not taken into account, but the — of all turnings, 
&c., for a fixed period is divided by the cost of 1 horse- 
power for the same period, and a money value for the 

wer per ton removed can thus_be obtained. 


ollowing Tables, IIT. to V., it will be seen that the cost of | dation 


removing 1 ton under the old 

5.212. and under the new system 2. D : 

by the new — of 52 percent. Notwithstan 
ear 


saving, it is 


system of driving was 
de., showing a maton 
e 


er cost of 1 indicated horse-power will be much further 


uced. 
It is hoped that the figures given may help to provide 
a basis on which to calculate the relative efficiency of the 
driving plant in similar works. 


TaB.e II.—Cost of One Indicated Horse-Power per Year 
of 3000 Hours under the Old — 
7 


Coal—1545 tons at 11s. 6d. 888 
Wages for steam raising 176 2 
sé engine tending ... 194 1 
80 10 
23 1 


8 
per ton 


Maintenance of engines and boilers 
= waste and 133 al stores mugs. 6 
ater—2, 172,133 ons at 30s. per 
100,000 gallons rae Ke a 32 8 
Cartage of ashes 11 11 
Total ... 1406 15 6 
__ 14062. 15s. 6d. 
Mean I.H.-P. 165.2 


TaBLE III.—Cost of One Indicated Horse-Power per Year 
of 3000 Hours Under New System. 


os cocoons 


= 8.5/. per I.H.-P. per year. 


~ 
Bw 
2 


Wages for steam raising... 
ee engine tending ... io 
Maintenance of engine and boiler... 
Oil waste and sundries oa ee 
Water—2,750,000 gallons at 30s. per 
100,000 gallons aye = 
Cartage of ashes 


Coal—1360 tons at 11s. 6d. per ton 


Bees 
o Scoceco 


= 
o=_ 
~ 


1178 19 0 


11787. 198.0d. _ 4.341. per I.H.-P. per annum. 


Mean I.H.-P. 271.3 — 
TaBLE [V.—Old System. 
Material removed per annum is 
% 5»  perindicated horse- 
power per annum ... 153 SE 
Cost of removing 1 ton of material 


TABLE V.—New System. 


Material removed per annum : 
»» perindicated horse- 


.245 tons 

161. .., 
5.21 

7 tons 


1.74 ,, 
2.481 


power perannum!... ... ... 
Cost of removing 1 ton of material 





LIGHTING OF THE CHINESE COAST.* 


By Mr. J. R. Harpine, M. Inst. C.E., Engineer-in-Chief 
to the Chinese Imperial Maritime Customs Service. 

Tue lighthouse service of China is a department of the 

Chinese Imperial Maritime Customs, which institution 
has, under the able administration of Sir Robert Hart, 
become practically the International Civil Service of the 
country, embracing within its comprehensive grasp many 
important undertakings other than the collection of 
revenue. 
_ The paper is divided into the following seven sub-head- 
ings: 1. Commencement of lighting the coast. 2. De- 
scription of the more important lights in chronological 
order. 3. The lighting of the Yangtze. 4. Fog-signalling, 
oil storage, &c. 5. Staff. 6. Buoys and beacons. 7. Con- 
struction and maintenance. 

1. When Sir Robert Hart first joined the Customs 
Service in 1859 the coast was caper oJ unlighted, and 
the work of establishing suitable safeguards for shipping 
was only commenced in earnest in 1869, in which year 
Mr. D. Marr Henderson, M. Inst. C.E., was appointed 
engineer to the Lighthouse Department, in which service 
he remained until 1898. 

The designs for most of the lights on the Chinese coast 

were prepared by Mr. Henderson, and their erection was 
carried out under his direction. 
_ 2. A brief description is given of all the lights of any 
importance on the Chinese coast, and plans of the various 
stations accompanied the paper, with a chart showing 
the positions and characteristics of the lights. Among 
the most interesting stations are : 

Breaker Point, about 30 Miles South of Satow.—The 
tower, which is 120 ft. in wan 3 to the lantern vane, was 
designed by Mr. George Rendel, and consists of a wrought- 
iron cylinder or tube, made in sections and bolted together, 
containing a spiral erg 4 The tube is enlarged at 
the top toa diameter of 12 ft., to form a service room, 
and to carry the lantern, and it is stayed with eight large 
wrought-iron stays, arranged in pairs, braced together, 
and secured to anchor bolts embedded in Portland cement 
concrete. The tower was cheap, easily erected, and, what 
is even of more importance on the Chinese coast, easily 


| transported and landed. The light is first-order dioptric 


white occulting, the occultations being produced by an 
iron cylinder o' slightly larger diameter than the burner, 
alternately raised and lowered by a suitable clockwork. 
South Cape of Formosa.—The interest attached to this 
station lies in the fact that it was built in a part of the 
island inhabited solely by savages, and had, in con- 
sequence, to be fortified. The lantern was protected 
steel revol screens, and on the gallery of the tower, 





| 


which was of cast iron, a e gun was mounted on 
racers. Round the base of the tower was built a wrought- 
iron en or fort, communicating by bullet-proof pas- 
sages with all the rooms in the keepers’ dwelling-houses. 


From the | Both fort and tower were fitted with suitable accommo- 


for the staff in case of siege, had water-tanks in 


* Abstract of paper read before the International Engi- 
i Eawoee, 1901. Section III.: Water- 





that when the surface condenser is fitted | ways and Maritime Works. 


the basement, and were supplied with a stock of provisions. 
The station was further protected by a loop-holed wall 
and a dry ditch, flanked by two small towers or caponiéres, 
armed with 18-pounder cannon. 

Pei-yii-Shan.—A_ fine hyperadial light, floated on mer- 
cury, showing double flashes every half-minute. 

A description is given also of a composite lightship, 
110 ft. long by 25 ft. beam,,which has been recently built 
in Shanghai, and which shows a trip white flash, and is 
fitted with a powerful double-noted fog siren, operated 
by two 94 horse-power Hornsby-Ackroyd oil engines. 

3. The Yangtze, which is probably the third largest 
river in the world, is navigable for deep-draught steamers 
up to Hankow, a distance of 629 miles ; for light-draught 
steamers to Ichang, a further distance of 370 miles; and 
for special steamers as far as Chungking, another 400 
miles, and perhaps even further. - 

The lighting is carried out with sixth-order lens 
lanterns, hoisted on suitable masts on shore, or on native 
—_ fitted as light boats, and attended to by native light 

eepers. 

as buoys on Pintsche’s system are now being provided 
for use in the Yangtze, and it is hoped that some will 
be in — early next year. 

4, Fog-signalling is undertaken mostly with cast-iron 
cannon, but four of the most important shore stations 
and three of the light-vessels are provided with sirens. 
A Table is aren showing the average number of hours of 
tog Suriae the year at various points on the coast. 

he stations are supplied with water by large under- 
ground cisterns, which are filled with rain-water from the 
roofs. This system of water supply has been always 
found to be pure and sufficient. e mineral oil used for 
the burners! is not stored in bulk in tanks, but in its 
original tins and cases in specially isolated oil stores. All 
the buildings in the Chinese lighthouses are erected at 
some distance from the towers, in order that the latter 
may not suffer in case of a fire occurring in any of the 
quarters. : 

5. The more important coast lights are in charge of 
foreign keepers, whose pay ranges from about 18/. to 91. 
amonth. The river lights are manned by native keepers, 
whose monthly pay ranges from 3/. 15s. to 15s. 

6. Whistling and ordinary buoys are in use, and 
a Wigham’s buoy light has been experimented with. A 
considerable number of gas buoys on Pintsche’s system 
are now under order, and should be watching early next 
year. 

Portland-cement concrete sinkers are now being used to 
moor the buoys with, and are found to be very econo- 
mical. Buoys and beacons are all coloured on a uniform 
system. : iF 

7. The paper concludes with a description of the 
management of the service, at the head of which is Sir 
Robert Hart, Bart., G.C.M.G., the Inspector-General of 
Chinese Customs. The engineering is carried out by an 
engineer-in-chief, assistant engineer, and staff, and the 
mig sn. and surveying work is under the control 
of a coast inspector, the latter and the engineer-in-chief 
working in consultation regarding the selection of sites 
for lighthouses, &c. There are at present ninety-eight 
lighthouses, four light-vessels, twenty light-boats, eighty- 
eight _— and seventy-eight beacons under the manage- 
ment of the service, besides seventeen lights on the coast 
in the hands of foreign nations. 





CaTALoGuEs. — Megsrs. J. H. Williams and Co., of 
Brooklyn, New York, have issued a small pamphlet illus- 
trating a large variety of-drop-forgings both of simple 
and of complicated pe, which have been turned out 
by the firm since its incorporation.—The English Electric 

anufacturing Company, Limited, of Preston, Lan- 
cashire, have republished in pamphlet form a detailed 
description of their type of electric tramway motor, which ~ 
originally oneeeed in-the Electrical Review.—The Atlas 
Company, Limited, of 38, Leadenhall-street, London, 
E.C., have sent us a copy of their new catalogue of re- 
frigerating and ice-making machinery. This firm, we learn, 
have also taken up the S¢hmidt system of working engines 
with superheated steam.—In connection with their ex- 
hibit at Glasgow, the General Electric Company, Limited, 
of London and Manchester, have issued a small pamphlet 
describing the various objects of interest to be seen at 
their stand. These range from a dynamo and engine 
down to electric lighting sundries.—Messrs. Jessop and 
Appleby Brothers, Limited, of 22, Walbrook, E.C., have 
sent us a catalogue of the electric cranes and hoisting ma- 
chinery which are now a speciality of the firm.—In their 
record of recent constructions just issued, the Baldwin 
Locomotive Works, of Philadelphia, give a short history 
of the Wootten firebox, which, more or less modified, has 
now become so popular in the United States. Some 
of the more recent engines of this type have grates 
a ting 50 square feet in area, and a heating surface 
of over 3000 square feet.—Messrs. G m, Morton, and 
Co., of Black Bull-street, Leeds, have sent us a copy of a 
new catalogue illustrating conveying plant erected at 
various gas works, factories, and electric light and power 
stations a the country.—-The Hilles and Jones 
Company, of Wilmington, Delaware, U.S.A., have issued 


by |a new catalogue of bridge works and shipyard tools. 


These include punches, both of the single and multiple 
types shearing machines, and bending Oe eens 
rolls.—Messrs. Merryweather and Sons, Limited, of 8S, 
Long Acre, W.C., have issued a small catalogue devot 

to various applications of their so-called “India” pump, 
which is a pattern designed for use with hand power.— 
Amongst the recent publications issued by the British 
Thomson-Houston Company, Limited, of 83, Cannon- 
street, E.C., are two: respectively with small 
direct-current motors and with alternate-current gene- 





rators, 
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INDUSTRIAL NOTES. 


Tue report of the general state of the labour market, 
as given by the Labour Department of the Board of 
Trade, was based ‘on 2420 returns, namely, 1710 from 
employers, 586 from trade unions, and 124 from other 
sources. It states that employment in the past month 
shows an increase in the percentage of unemployed, 
compared with July, but this is largely due to the usual 
seasonal decline in the printing ss other trades. The 
iron and coal trades were fully as well employed as in 
the previous month. Compared with a year ago, most 
of the important industries show a decline. During 
August there was a fall of wages affecting a consider- 
able number of coal miners. 2 the 142 trade unions, 
with an aggregate membership’ of 543,971, making re- 
turns, 21,025 (or 3.9 per cent.) were reported as un- 
employed at the end of August, compared with 3.4 
per cent. in July, and with 3.0 per cent. in the 138 
unions, with a membership of 534,331, from which 
returns were received for August, 1900. 





In coal-mining employment in the four weeks ended 
August 24 showed a marked decline in the average 
number of days worked per week, as compared with 
a year ago, but an increase in the number employed. 
As compared with July, there is a slight increase in 
the average number of days worked. At collieries at 
which 427,068 workpeople were employed, the pits 
worked on an average 4,91 days per week during the 
four weeks ended August 24, as compared with 5.43 
days a year ago. 

In iron-mining = is practically unchanged 
as compared with July. As compared with a year 
ago there is a slight increase in the average number of 
days worked, but a decrease in the number of work- 
people employed. The average number of days 
worked by 12] iron mines and open works, at which 
14,585 workpeople were employed in the four weeks 
ended August 24, was 5.62 per week, as compared with 
5 58 in the four weeks ended July 27 and 5.55 days a 
year ago. 

In the pig-iron industry employment has continued 
to improve, although still.much worse than a year 
ago. Returns relating to the works of 115 ironmasters 
show that 317 furnaces, employing about 22,100 
workpeople, were in blast at these works at the end 
of August, as compared with 309 at the end of July 
and 371 a year ago. 





In iron and steel manufacture employment shows 
an improvement as compared with a month and with 
a year ago. At 202 works covered by the returns, 
employing 79,323 i gprs sage in the week ended 
August 24, the total volume of employment (taking 
into account both the number employed and the 
number of shifts worked) shows an increase of 0.5 per 
cent. as compared with July, and of 2.5 per cent. 
a3 compared with the corresponding period a year ago. 

In the tinplate trade the improvement shown in 
July has been fully maintained during August, and 
although many mills are still not working, employ- 
ment is as good as a year ago. At the end of August 
349 mills were at work (including those engaged iu 
the manufacture of blackplates), compared with 347 
mills at the end of July and 349 a year ago. The 
number of workpeople engaged at the mills in opera- 
bo = the end of August is estimated to be about 

7,400. 





Employment in the engineering and metal trades is 
ecarcely so good. The percentage of unemployed union 
members at the end of August “was 3.5, compared 
bb in July. . The percentage for August, 1900, 
was 2.8, 

In the shipping trades employment has fallen off. 
The percentage of unemployed union members at the 
end of August was 3,7, compared with 3.0 in July, and 
2.lin August, 1900. 

Employment in the building trades has continued 
to improve. The percentage of unemployed union 
members among carpenters and plumbers at the end 
of August was 2.7, compared with 3 per cent. in July. 
The percentage for August, 1900, was 1.8. 





In the furnishing trades employment has still further 
declined. The — of unemployed union mem- 
bers at the end of August was 3.5, compared with 
3.1 per cent. in July and 3 per cent. in August of 
last year, 

_ Employment in the printing and bookbinding trades 
18 quiet, as is usual at this season. The percentage of 
unemployed union members at the end of August was 
6.5, compared with 4 per cent. in July and 5.6 per 
cent, in August, 1900. Employment in the psper 
trades shows but little change. The percentage of 
unemployed union members at the end of August was 
2.7, compared with 2.8 per cent. in July and 3 per 
cent. in August, 1900. In the leather trades employ- 
ment has continued to fall off. The percentage of - 
employed union. members at the end of Au; was 
2.9, compared with 2.3 per 


cent. in July and 2.1 per 
cent. in August of last year. 








.. Employment in the glass trades shows a slight fall- 
ing off when compared with last month. Compared 
with last year there is also a decline. 





Employment in the spinning branch of the cottén 
trade shows a slight decline, but is still fair; in the 
weaving branch. it remains. slack. Information re- 
specting factories employing about 71,000 women and 
girls shows'that 80 per cent. of those in spinning mills, 
and 64 per cent. of those in weaving factories, were 
working in factories giving full employment through- 
out the month, to be compared with 81 and 65 per 
cent. respectively, in July, and with 70 and 67 per 
cent, respectively a year ago. Employment in the | 
woollen trade is moderate. In the worsted trade it 
continues slack. In the hosiery trade it shows a 
further decline, and is slack. 





Agricultural labourers have been, generally speak- 
ing, well employed during August, chiefly at harvest 
work. The demand for extra labour for harvest has, 
however, been unusually small, and some casual 
labourers have been in irregular employment. 

During the five weeks ended August 31, the number 
of labourers employed daily at all the docks and prin- 
cipal wharves averaged 16,490, as compared with 
16,652 in July and 14,993 in the corresponding period 
a year ago, 





Thirty-two fresh disputes began in August, 1901, 
involving 10,129 workpeople, of whom 6544 were 
directly and 3585 indirectly affected. The corre- 
sponding number of disputes in July was 28, in- 
volving 8148 workpeople, and in August, 1900, 32, 
involving 9334 workpeople. Of the disputes in 
August, 1901, three occurred in the building trades, 
ten in the mining and quarrying industries, eight in 
the metal, engineering, and shipbuilding trades, six 
in the textile trades, and five in other industries. Of 
the 40 new and old disputes, involving 11,134 work- 
people, of which the definite result is reported—nine, 
involving 4237 persons, were decided in favour of the | 
dongs eighteen, involving 3765 persons, in| 
favour of the employers; and eleven, involving 2732 | 
persons, were compromised, 

The changes in rates of wages reported during | 
August affected 103,419 workpeople, and the net 
effect of all the changes was a decrease averaging 
2s. 2d. weekly per head. Of the total number, 2065 
received advances averaging ls.-6}d. per week, and 
101,364. sustained decreases averaging 23. 27d. per 
week. The net result of the changes reported in the 
previous month (July) was a decrease averaging 
1s. 1}d. per head in the weekly wages of 272,768 work- 
people, and during the corresponding month of last 
year (August, 1900) the net result was an advance 
averaging 23. 9d. per head in the weekly wages of 
333,680 workpeople, 

There was no advance of great importance in 
August. The principal decreases reported were those 
affecting 93,820 colliery workers in Scotland, Northum- 
berland, and Forest of Dean, 4000 shale miners in 
Scotland, 1,170 steel workers in Cleveland, and 1,288 
coal trimmers on the Tyne. 

Changes affecting 83,820 workpeople were arranged 
by arbitration or conciliation, and changes affecting 
1740 work le took effect under sliding scales. 
Changes affecting 679 workpeople only were preceded 
by disputes causing stoppage of work, and the 
remaining changes, affecting 17,180 workpeople, were 
arranged by direct negotiations between employers 
and workpeople or their representatives. 








The steel strike in America has collapsed, and the 
Trust has won. Some sections of the men, how- 
ever, still hold out. The attitude of the strikers at 
McKeesport is very ee rig“ refuse to 
accept the settlement arranged by Mr. Shaffer, and 
declare that they will neither go to work nor allow 
others to resume. The situation is regarded as the 
most critical since the strike began. Mr. Shaffer has 
not notified the Pittsburgh lodges of the settlement. 
A large force of police was in readiness at McKeesport 
in expectation of an attempt by one party of the 
strikers to prevent a resumption of work. There was 
a large mob ; but the police measures were effectual, 
and the men were dispersed without violence. Five 
thousand men retu to work at the National Tube 
Company’s mills without being molested. 


The Ironworkers’ Journal for the current month 
contains a report of the half-yearly meeting of the 
North of England Conciliation and Arbitration Board 
for the manufactured iron and steel trade. Both the 
president and vice-president concurred in stating 
‘*that never before in the industrial history of the 
country had the principles of conciliation and arbitra- 
tion—of reason and argument—been so widely advo- 
cated and adopted as at the present time.” The 
meeting was congratulated upon the fact that other 
rates toed copied their example in the formation of 
conciliation boards. The Standing Committee had: 
met four times this year up to the date of the meet- 





ing, and the sub-committee: had dealt with a special 
case referred to it. Ail disputes were adjusted with- 
out friction; a fact which ks volumes in favour of 
the system adopted by the North of: England Board. 
There was no change in the tates of wages at the last 
ascertainment, the wages continuing the same to the 
end of the present month. At a recent-meeting of 
the Standing Committee the dispute at the Consett 
Works was considered ; and after both sides had been 
heard—representatives of employers. and workmen— 
it was agreed that the wages of the men in dispute be 
reduced 5 per cent, immediately, and a further 24 per 
cent. from the first pay-day in October. Reports are 
also pe of the meetings of the Midland Wages 
Board, when it was decided not to claim a reduction, 
in consideration of the action of the operatives in not 
claiming an advance on a previous occasion. Wages 
remain the same until October 5, 1901. 


The report of the Associated Blacksmiths for the 
current month states that ‘‘ trade prospects still con- 
tinue good, and from advices received from our branch 
correspondents the outlook is encouraging.” It 
further states that ‘‘new shipbuilding orders are 
being given out, and that there is a larger amount of 
— under construction than there has been at any 
period during the present run of prosperity in the 
shipbuilding industry.” ‘* The German and American 
shipbuilding is equally good,” it adds. As regards the 
United States, the report oo that shipbuilding yards 
are springing up all along the seaboard, equipped at 
immense cost with the best and newest machinery for 
rapid production. The report refers-to this as a big 
spurt in the race of competition. Recurring to home 
industries, the report. states that the locomotive, 
stationary engine, and general maching industries are 
busy, as also are the railway-wagon, bridge-building, 
and iron-roofing trades. orkmen generally, espe- 
peer members of the Smiths’ Union, are urged to 
avail themselves of the present prosperity in trade to 
put in full time wherever possible, and thus provide for 
the rainy day which is sure to come. Reference is 
made to the severance of the society from the Trades 
Union Congress, after an official connection of twenty- 
six years. The cause was a dispute with another union, 
the Smiths. refusing to recognise the award of the 
Parliamentary Committee. The votes of the members 
endorsed this view: only five members voted in favour 
of accepting the decision of the Parliamentary Com- 
mittee. 


The report of the Operative Cotton Spinners for the 
current month shows a further slight decline in mem- 
bership. On this point the secretary severely blames 
those who, while taking advantage of what the union 
does for them, keep aloof from the association and 
refuse or neglect to contribute to the funds. It is 
hinted that the society may have to take steps to force 
outsiders into the union, by refusing to work with non- 
union men, the action of the coalminers being cited as 
an example to be followed. It is to be hoped that the 
policy foreshadowed will not be entered upon, as it 
will evoke a feeling of irritation ; and, perhaps, end in 
diszolving the Joint Committee, which has done, and 
is doing, such good work. The united membership is 
now 13,648, six fewer than a month , and 644 
fewer than a year ago. Twelve cases of dispute had 
to be dealt with in the month; in two of these the 
operatives came out on strike, the members being paid 
ll. per week, and 2s, 6d. per child under 13 years of 
age, until the dispute ends. There were 23 accident 
cases in the month, the permanent grant being given 
in two or three of these cases, There-were also ten 
cases under the Compensation Act, the claims @s to 
which were duly sent tothe employers. In nearly all 
instances these are mutually arranged, according to 
the scale fixed by the Act, In i ge of the increasing 
outlay the funds have inc by 611/. 17s. 3d. in 
the month. The sum of 3891. 13s. 4d. has been added 
to the superannuation fund, which now amounts to 
23751, 5s, 4d. 





The report of the National Union of Boot and Shoe 
Operatives states that there are no signs of better 
trade in this industry, It further states that most 
industries, except those connected with shipbuilding, 
‘‘ show a downward tendency.” Fortunately, disputes 
have been few, and not serious. The only one of mag- 
nitude isat Ayr, in Scotland. The report points out 
that the employers and workers are at hopeless vari- 
ance as to the basis of the dispute, © amounts 
vary from 80 to 100 per cent., according as the state- 
ments. are made by the employers or the workmen. 
Itadds: ‘‘Surely it should not be too biga task for 
those on the spot to be able, if they so desired, to 
prove which is right.” The employers state their 
willingness to pay the same prices, and work on the 
same conditions, as those of employers in a neighbour- 
ing town ; but when the question of bmg arise 
they widely differ. A dispute in London has brought 
about a curious complication. _The employer is said 


to be the or of the Employers’ Association, and 
also secretary of the Conciliation Board; and he 
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refuses, it is alleged, to call the latter together. The 
union: intends, it is said, to make a claim upon the 
Guarantee Fund in this matter. The union had once 
to pay; now the officers think that the employers 
should. The matter, however, will have to come 
before the Arbitration Board before any further steps 
can be taken. 

The London Trades and Labour Gazette, which is | 
the organ of the London Trades Council, protests 
against ‘‘ being led into the fatal mistake of entering | 
into a long and costly conflict of legal quibbles, fritter. | 
ing away the unions’ money,” and the time of those | 
who conduct the business of the unions. The protest 
is opportune. The Trades resolved to fight 
a test case through the Courts, which might be a very 
costly affair, and all the employers’ federations of the 
country would combine to defend themselves, for the 
real question at issue would be the right of picketing. 
The London Trades Council insist upon legislation as 
the only way in which matters can be set right. It 
the trades only desire to exercise the right of ‘* obtain- 
ing or giving information,” there ought to be no great 
difficulty in amending the law. - But men set as pickets 
seldom stop at that exact point. This is the real 
difficulty in all labour disputes. 








Dr. John E. George, of the North-Western Univer- 
sity, inthe United States, has written an article in 
Public Policy on the economic conditions of the 
machinists’ movement for a uniform nine hours’ day 
throughout the States, with the stipulation that the 
old rate of wages shall be paid, or, as he puts it, ten 
hours’ pay for nine hours’ work. The professor thinks 
that the economic conditions are such that a uniform 
working day and rats of wages is not, at least at pre- 
sent, possible throughout the States. But he favours 
the growing tendency towards collective bargaining 
between employers and workmen, by and through the 
associations respectively representing them. He a'so 
believes that more peacefa methous will prevail in 
the future in the settlement of labour disputes. 








THE CORRECT TREATMENT OF STEEL.* | 
By Mr. O. H. Ripspatx, F.1.C. (Middlesbrough). | 


Section I.—PRELIMINARY REMARKS. | 

Tux ultimate requirement of steel} is that, when manu- 
factured, it shall in every respect satisfy the purpose for 
which it is intended; and provided it does this thoroughly, 
it matters nothing what its composition is, or how it has 
been treated. 

If it does not, the questions arise@Why does it not? 
Who shall take steps to remedy it? And, What shall 
those steps be ? 

Although we are still far from understanding the 
causes in detail in every case which may produce a certain 
conditiont in steel, much has been learnt during the last 
few years on these questions; but (as one correct prin- 
ciple actually practised is worth ten reposing in the brains 
of scientific men) how many of those who handle steel 
are making full use in practice of what is known as to 
the effects of various treatment ?§ If not, is it not because 
our science has not been sufficiently made to face practice, 
and should not these subjects be discussed more with 
this in view ? 

The writer has considered these questions in order to 
see how our present knowledge, so far as he knew, was or 
could be applied to practice in different manufactures, 
and what further investigation was needed next ; and he 
offers the following remarks (though with considerable 
diffidence) in the hope that, though they reveal no new 
facts, they may be of imterest and of some good, if only 
in showing up some of our deficiencies and limitations. 
The subject is one in which for years he has always 
taken the greatest interest, and striven to study im- 
partially ; he therefore trusts that, although associated 
with steel manufacture, he will not be ed as speak- 
ing from a maker’s point of view; he is only wishful 
that the available knowledge may be turned to practical 
account. 

Steelmakers have, perhaps, to consider these questions 
more, only because, if any trouble does occur with the 
—_ before it is finished, it is almost always referred to 
them. 





* Paper read before the International Engineering 
Con, Glasgow, 1901. Section V.: Iron and Steel. 

+ The writer in the main has in mind soft steel (such 
as he has dealt with in his previeus ‘papers, ‘‘ Brittleness 
in Soft Steel,” May, 1898, and “‘ Practical Microscopic 


> August, 1899), though the remarks apply | pera 


Analysis, 

las ord all steel up to 0.40 per cent. or 0.45 per cent. 
carbon, and these harder varieties are specially mentioned 
in places. He does not refer to steel of any one make or 


process. ‘ ‘ ; at 
t It is always desirable, in order to give convincing 
evidence as to cause, to be able to reproduce the effect 





at will from conditions of actual practice. This (for want 
of opportunity for minute observation of the daily condi- 
tions of practice over a long period) it may not always be 
possible to do, although the general direction may be sug: 
gested. Generally, however, this is not regarded as suffi- 
ciently convincing. 





shy “ irentment ” is meant oumything wee it under 
goes (as cont: inct-te composition),.whether physical, 
mechanical, &c. reg 


the: 


But where can steel users, wishing to avail themselves 


of the existing knowledge on the effect that treatment 


has on steel, find the principles succinctly stated and 


clearly connected with their application in practice? The 


literature on the subject is confined to Pees which 
appear scattered over the age ace of the different 
societies, the information often being expressed only in 
scientific terms, and not clearly pushed to a practical 
issue. Hence the subject is not forced on the notice of 
men too busy to study and collect all these, and they 
do not connect them with or apply them to their own 
practice. 

The ag of this paper are, therefore : apes 

1. To help those who handle steel by describing in 
simple practical terms such fixed principles as are known 
up to date, and in what direction they may be applied in 
practice. : 5 

2. Toobtain discussion on and information concerning : 

(a) Various trade processes, and : 

(6) The limitations of the control which maker and 
user respectively possess over the properties developed 
by material. : ; 

3. To formulate certain views in order to obtain an 
expression of opinion upon them, in the hope that such 
as are publicly endorsed by this Institute may be hence- 
forward regarded as a standard for makers and users 
alike to refer to. At present, each one sets up his own 
standard, viz., exigencies of trade. 

The view refe to are: 

(a) As to the degree of responsibility of maker and 
user respectively for normal results obtained; together 
with a classified list of the indications that shall be 
accepted as determining their source. 

(b) As to certain tests which material ought and ought 
not to be reasonably expected to stand after given treat- 
ment. 


DiacraM I.—Effect of Treatment v. Composition on 
Twist Tests in Wire. 
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The difference in twisting between two members of a pair is a 


measure of the effect of the difference in composition. 
* Required much less force to than ‘‘ A,” and gave many 
more twists before breaking. 


The writer, though endeavouring to show by specific 
instances how, to the best of his belief, the principles may 
be applied or how certain effects have been brought about 
in practice, does not intend to we dogmatically that 
any given procedure will always produce the same results ; 
each particular case must be considered in conjunction 
with all the conditions, and these cannot always be main- 
tained constant ; so that, though nominally the same, what 
occurs one time may not another. Even if the sugges- 
tions made are in some cases impracticable or incorrect, 
josie they serve as a starting-point, and give rise to 

isoussion, some good should result. 

In describing temperatures, the writer fears he will have 
to risk —— old-fashioned, and bringing down 
censure on himself from those who advocate exact tem- 

ture as measured by a pyrometer, for not discarding 
such ‘fobsolete terms” as ‘“‘dull red,” ‘‘cherry red,” 
“‘yellow heat,” &c.* Practical men whose eyes are 
trained by experience know what appearance these give 
in varying light, such as sunshine, or at night, and can 
age em quite as nearly as the temperatures themselves 
can ted. 


of 


An ingot furnaceman has to judge the right d wnt 


heating in all sorts of lights, day and night, at 
of the year. 

_ We may know what temperatures we want and what is 
right w 
ture in degrees centigrade: as we have no means of pyro- 


__* When used, they are all referred to as wun ine dull 








hen we see it, and yet not know the real tempera- | 


ul 


metrically measuring the temperature of a bloom in the 

process of rolling.* alee 
We cannot fix exactly what the finishing temperature 
should be, either in degrees centigrade or colour aga 
mass 0 


ture, for steel of any given carbon ; as besides the 
the section and cooling facilities, the p for which 
wan and hence the degree ‘rolling Iness most 


suitable, has to be known. : 

The simplest and the only proper way is to let the men 
who have to judge the temperature in daily tice try 
pieces at two or three varying temperatures (which they 
can recognise for themselves), follow: them: through, and 
make my mechanical tests, and then adopt the tem- 
perature that gives the best results. 

A good man will quickly be able to keep to the proper 
temperatures. A man who cannot is not fit for the job, 
“ ' could not either with a pyrometér or if told in terms 
of colour. 


Section II.—Tue Errect THAT CoMPOSITION AND 
InrTIAL TREATMENT HAVE AS COMPARED WITH SUBSE- 
QUENT TREATMENT ON THE ULTIMATE PROPERTIES OF 
THE STEEL. fio 

A.—Considered Generally, 
; what is Po: 
Composition, and all the. treatment that an article re- 
ceives, each have an effect on it at some period, but the 
influences most powerful in determining its final charac. 
teristics are frequently the latter processes, and these may 
completely outweigh all others. 
It has been usual in the past, and still is in many 
quarters, to consider that the qualities steel 

are dependent mainly on its composition, so soa so that 

the term ‘‘ quality” has become almost synonymous with 

‘*composition ;” but recently it become more and 

more apparent that this is not'so, and that, except within 

narrow limits of treatment, composition plays an_insig- 
nificant part in insuring given qualities.+ lection of 
the most suitable composition may slightly widen the 
range of treatment that it will bear and yet give the re- 
quired results, but it is not possible to produce a steel 


and with Reference to 
ssible. 


which is impervious to treatment. The maker controls 


"| the initial treatment and the composition, but generally 


the influence of those is only transmitted a very short 
distance through the subsequent working-up processes, 
being completely upset on reheating and re-rolling ;} 
thus in ordinary practice a maker can do very little which 
will materially affect the steel after working up. Thus, 
unless treatment only had a quite minor effect, say 5 per 
cent. of the total, or unless the effect of the working-up 
rocesses was always definite and fixed, and did not vary 
more than 5 per cent., the maker could not reasonably 
be held responsible for the subsequent behaviour of 
material, provided it was right when sent out by him. 

After it has been further worked, the only way to set 
an approximately true basis for comparison of the effect 
of composition in pieces in which it differs is, first, by 
reheating to redness and letting cool slowly, to remove 
all hardness which may have been induced by treatment. 

As an instance, many years ago, when endeavouring 
to find whether hard spots in wire were due to local 
variation in composition (which never was found to an 
extent exceeding the possible error of analysis), the 
writer took pieces of ,4-in. wire rod of ‘‘soft” quality, 
with carbon 0.10 per cent., manganese 0.40 per cent., 
hooked them to others of ‘‘medium hard” quality, carbon 
0.25 per cent., —— 0.80 per cent.,§ and whilst the 
end of one was held in a vice, twisted the other. Thus, 
whichever was the mechanically softer was bound to twist 
more than the other (see Di m 1). 

_When the basis of treatment in each case was equal, 
viz. (A) tested in the state as received (with the harden- 
ing effect of rolling unremoved); (B) and also after re- 
moving the hardening effect by heating as just described, 
the ‘‘medium hard” wire showed, as would be expected, 
less twist than the “‘soft” wire (about half). But a piece 
of the “‘soft” wire with the hardening effect of rolling 
unremoved (as in A) would twist the chemically harder 
wire from which the hardening effect of rolling had been 
removed (as in B) through a number of turns, without 
being itself in the least twisted. That is to say, rolling 
had imparted greater hardness to the ‘“‘soft” wire than 
an extra ne cent. of carbon and 0.40 per cent. of 
manganese, without the hardening effect of rolling, could 
impart to the “harder” wire, though it contained alto- 
gether double the percentage of hardening bodies that the 


‘soft ” wire did. 
(To be continued.) 





_ [RRIGATION IN THE Nig Vaiey: Erratom.—Owing to 
a audition, we regret to state that two errors are 
to be found in our report of the discussion on Mr. Will- 
cock’s paper, published on mee of our issue of Sep- 
tember 6 last. Thus, the gentleman referred to by Mr. 
| Vernon Harcourt, was Mr. Russell Aiken, and not “‘ Mr. 
| Hakin,” as printed; and the source of the Blue Nile in 
| Abyssinia is Lake Tsana, and not ‘‘Sennaar.” Similarly, 
the other lake should be Lake Dembea, and not ‘‘Debea.” 


rE Journal of the West of Scotland Institute, January, 
1900, No. S containing discussion on A. Campion’s paper 
on “The Heat Treatment and Microstructure of Steel.” 
| See writer’s remarks. 

+ See the writer’s paper on “‘ Brittleness in Soft Steel,” 
Journal of the Iron Steel Institute, 1898, No.1. The 
| same pieces of steel gave various opposite qualities by 
treatment only. 4 
¢ Coarsely crystalline billet on reheating and rolling 








| yielded fine-grained fibrous rods, and fine-grained piece 
|of same billet gave coarse-grained rods 
| treatment. 3 : 

§ The other constituents did not differ. - 
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COOLING CYLINDERS OF INTERNAL 
COMBUSTION ENGINES. 

The Cooling of the Cylinders of High-Speed Internal 
Combustion Hngines, and its Effect wpon the Power 
Developed.* 

By Professor Hetx-Suaw, LL.D., F.R.S. 


_IN response to an invitation to bring some subject which 
might be of interest before the present Engineering Con- 
grese, ib occurred to me that there was one which, though 
at the present time exciting attention chiefly nena 
automobilists, has (in the rapid development in the 
powerfulness of small high-speed oil and spirit engines) 
a direct interest for engineers in general. This subject 
is the overheating of the cylinders, and its prevention. 

In comparatively large, slow-running, stationary oil 
or ges engines it 1s easy enough to have a water-jacket 
with one or two fairly large tanks of cooling water; but 
upon a motor car, where weight is a prime consideration, 
the matter of cooling is one which causes great trouble, 
and the provision for which has involved arrangements 
of great ingenuity. 

In quite small motor vebiclez, such as motor bicycles 
and tricycles, and even the small voiturette—that is, with 
engines up to 3 horse-power, the movement of the vehicle 
through the air, or the provision of a revolving fan, is 
taken advantage of for the purpose of cooling the cylin- 
ders by air, the cylinders being provided with a small 
number of webs for this purpose. In a French engine 
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which I tested a short time ago, four cylinders, nominally 
of about 3 horse-power each, revolved at a high aoe in a 
horizontal plane round a fixed crankshaft ; and after some 
hours’ run in @ heated workshop, it was ible to bear 
the hand upon the outside of the cooling ribs of the 
cylinders, although upon standing the heat was rapidly 
conducted outwards. Certain constructional defects in 
the engine prevented the full power being obtained ; and 
it cannot be known until these are remedied whether the 
air cooling is really effective in this type of engine. __ 
With small engines air-cooling is fairly effective in 
quite cold weather, but in hot and dry weather (which 
is, of course, chiefly the time when motor vehicles are in 
requisition) even small engines of little more than 1 horse- 
power rapidly become heated, with a corresponding fall- 
ing off in propelling power, ultimately stopping alto- 
gether. No doubt, by careful management in the way of 
continual a in the admission of gas into the car- 
buretter, and great watchfulnees in taking advantage of 
every descent of a hill to cool the cylinder, and, further, 
by being content with a moderate speed of the engines, 
an air-cooled cylinder of 2? to 3 horse-power can be kept 
cool even upon a fairly hot day. I have, however, recently 
had some experience with two tricycles, one having 
2? horse-power engine, air-cooled, and another with a 
water-cooled head of the same power, the latter being the 
most recent type of De Dion motor, in which a small tank 
of water is carried behind the saddle, and a small radi- 
ator through which water circulates by gravitatior, 
is employed. I have no hesitation in saying that the 
Power developed in the latter case has been very much 
greater than in the former; while there is no compari 
whatever in the distance which can be covered on a hot 
day by the two machines, to ow nothing of the satis- 
faction of being able to ride mile after mile at a high 
speed, without the slightest anxiety about climbing any 
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hills which may be met even in such a ride as from 
Carlisle to the Hast of Fife. 

I have had a similar experience with regard to my two- 
cylinder New Orleans voiturette. _ This voiturette, in 
spite of many defects such as are to be found in most 
motor cars, is a fast little car, and the air-cooled 
cylinders, which have a fan revolving between them, can 
in quite cold weather, or even with an abnormal amount of 
care in hot weather, be made to run very well. In hot 
weather, however, I have experienced so much annoy- 
ance with the heating of the cylinders upon a long run, 
that I first of all adopted the plan of allowing water to 
drop upon the aie-cbolad cylinder head from a reservoir 
when I found the cylinder was getting hot ; but afterwards 
decided to replace the air-cooled heads with water-cooled 
heads. Since doing,this, I have never had any trouble 
whatever with the heating of the cylinders, or experienced 
any diminution in power from this cause. On one of the 
hottest days of the year, this voiturette went about a 
hundred miles, and returned a few days later, without 
my experiencing any trouble, at any rate from this 
cause. A number of communications have reached me 
from ple who have evidently experienced trouble 
with those cars, asking for details of the water-cooling 
arrangement; and ip may therefore be interesting 
to briefly describe the details which are illustrated in 
a diagrammatic way in Fig.1. The hollow water-cooled 
head, ther with valve chambers B B, which are in 
one solid piece, —- the ordinary ribbed head and 
valve chamber. The hot water rises directly from the 
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centre of the top of the cylinder head by the ve C, dis- 
charging at the top of the copper cylinder D D; while 
the circulation is maintained by the descending water 
passing out at the bottom of the copper reservoir by the 
pipes E E through a vay od coil, which is shown in plan 
at F. The circulation through one cylinder is entirely 
separate from that in the other, and complete in itself ; 
both having, of course, # common reservoir in the copper 
cylinder D D, the level of water in which is sh 
means of a water gauge H. ; 

It is interesting to notice when the engine starts how 
a warm layer can be felt b _—— the hand on the top 
of the copper cylinder, at le all the rest of the system 
remains quite cold ; and how, as the engine continues to 
work, the zone of heat travels downwards, showing how 
the hot water rises immediately, and remains on the 
top, and indicating the perfect nature of the circulation. 
Tt was on a large car where I first saw a similar system 
of circulation employed by Mr. Estcourt, with most 
satisfactory resulte. : 

In view of all the trouble I have seen, and experienced 
myself, with cars in which pumps are used, as they gene- 

y are, it seems a pity that circulation by means of 
gravity cannot always be employed. : 

Both with the tricycle mentioned and with the above 
voiturette, the water on a hot day, during a long run, is 
for considerable periods at a time on the boil, without the 
power in any = my oe | to a iably diminish ; 
whereas, on the other d, I have been on larger cars 
where, owing to the defective working of the pump, the 
water was not circulating properly, and a ble 
amount of steam was being formed. In the latter cases 
the fell off in a very serious manner, alt h the 


own by 


air-cooled motors. It is clear, on a little consideration, 
that the rate at which water is boiling off, and not the 
actual fact that water is in contact with the cylinder 
walls, must be prvely » measure of internal heat of the 
cylinder. On the other hand, amongst those who are 
accustomed to drive motor cars, there is generally a feeling 
that the engines work best at a certain temperature, some- 
where between that at which the water boils off and the 
cold state at which the engine actually starts. I have 
not been able to find that there exist apy actual data upon 
this subject ; and it seemed to be a ciently important 
matter to be worth making some ge upon, I 
therefore, with the assistance of Mr. Gill, B.Sc:, engineer- 
ing student of the University College of Liverpool, experi- 
agg upon the 6 — engine represented in 
rig. 2. engine, w magnetic electric igni- 
tion, was fitted with two thermometers: A measurin the 
water at entrance, and B that at exit. C is a tank which 
was used when the water was allowed to remain at 
boiling point; but otherwise the two pipes were not 
pana = bere two harap the lapgaes ye = 
ept at the temperature wing @ sufficien 
rapid flow of water through the ‘yheaae jacket. D A 
the flywheel upon which a dynamometer brake acts, so 
that the power can be accurately tested. A series of five 
trials were made, four with the water at different tem- 
peratures, and the fifth with glycerine circulating in the 
cylinder jacket and tank instead of water, to obtain a 
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definite conclusion can be arrived at on this subject. — 
is interesting:to note that Mr. Dugald Clerk, in reply 
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careful i 
there were several engines u 
capable of developing more t! 
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higher eae f point and a higher temperature of the 
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The general result of these trials is given in the follow- 


ing Table and plotted in Fig. 3, in which the ordinates 
represent brake horse-power (which, it will be seen, under 
the best circumstances never exceeded about 47), whereas 
the absciss represent the temperature of the water at 
exit. I have kept the two series of boiling off experi- 
ments separate from the other three, but the plotted 
results indicate the same general result : 


Summary of Tests. 











Brake 
Trial | Temperature | Temperature 4 
Number.| of Entry. of Exit. ne Revolutions. 
deg F. deg. F. 
1 66.2 77.0 4.775 1086.3 
2 64.4 131.0 4.47 1084 0 
8 64.4 212.0 3.97 903.0 
4 212.0 212.0 4.07 925.6 
5* 253.4 253.4 3.937 906.0 

















* With glycerine. 

Nos. 4 and 5 were boiling-off experiments. 

The general nature of these experiments is immediately 
obvious, and indicates a aes in brake horse-power as 
the temperature rises, the b: hors2-power between the 
two extremes of temperature having fallen from 4.775 to 
3. < ——— of about 17 per cent. veer 

series of experiments pa pera roughly s - 
ing, about ten observations, and wis conducted as care- 
fully as possible ; but, at the same ‘ime, the difficulties 
perature and speed of 
the engine were sufficiently great to make it undesirable 
to attempt to produce any ma’ tical statement from 
these results; and further and more elaborate experi- 
ments will be required of temperature, taken in conjunc- 
tion with the actual quantity of water , before an A 


to a letter from me asking for information, appeers to 
have obtained with a slow-running gas engine slightly 
greater efficiency at the higher temperatures; but, of 
the foregoing experiments only deal with actual 


I have not attempted to discuss the actual cause or 
rature of 
this is due to lubrication 


the cylinder rises. he 


allows the piston rings to leak, or. whether 


atter for an interesting 


The advances in the construction of these high-speed 
and the rapidly increasing 
from them, warrants their 
Thus, in the recent Paris-Berlin race 
light motor . vehicles 
50 horse-power with, 


study. 


horse power. When it is remembere 
merely the equivalent of the steam 
engine and boiler, it will ne eae < 

cooling. -eylinders, 
problem, 
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THE DORTMUND AND EMS CANAL.* 
By Herr Recierunes anp Bavratn HERMANN. 
(Concluded from page 379.) 

Locks.—Among these, two deserve particular notice ; 
namely, those at Miinster and Gleesen, each with a fall 
of 6.20 metres (204 ft.). Both locks have side ponds, in 
order to economise the water required for locking, and to 
keep this quantity down eo prceager ef in proportion to 
that required for working all the other locks, regardless of 
their higher falls. Each of these two locks has two pairs 
of side ponds built at different levels. In the case of the 
Miinster lock the area of a pair of side ponds is one and 
a half times the area of the lock chamber, and the saving 
of water for locking amounts to per cent. Each pair 
of side ponds of the Gleesen lock have the same area as 
the lock chamber itself, and the saving in water amounts 
to 50 per cent. To save time, however, the flow of water 
from the side ponds is shut off when a difference of 15 
centimetres @ in.) is reached between the water levels in 
the locks and the side ponds ; and the saving in water is 
consequently reduced to about 52 and 47 per cent. respec- 
tively during ordinary working. The pairs of side ponds 
are arranged symmetrically on either side of the centre 
line of the lock. : 4 

The filling and emptying of the locks is effected by 
culverts, one on either side, formed in the side walls of 
the lock, and each having a sectional area of 3.32 square 
metres (353 square feet). Each culvert is connected with 
the lock chamber by seven pipes, having an aggregate 
sectional area of 3.71 square metres (40 square feet). They 
are oval in section, and open out into the bottom of the 
lock chamber, and are fixed at intervals along the 
lock. Communication between the side pond and culvert 
is effected by cylindrical valves of 1.80 metres (6 ft.) dia- 
meter. The connection between the culvert and the 
high-level or low-level reach can be shut off by sluice 
gates working on rollers ; the side ponds can be filled or 
emptied in five minutes. To do this, the gates, sluice 

ates, and cylindrical valves are worked by electric power. 
Cleotricit is generated by a turbine, which in the case 
of the Munster lock is driven by the water for locking, 
flowing from the upper to the lower reach. The dynamos 
are assisted by an accumulator. The gates are circular 
curves in plan ; they are made of steel plates, strengthened 
by horizontal girders and — framework. The junc- 
tion between the gate and the hollow quoins and pointing 
sill is made water-tight with strips of timber. : 

The power required to work the sluice-gates shutting 
off the water from the upper reach is 5.2 horse-power ; to 
open the low-level sluice-gates, 3.4 horse-power ; and to 
shut them, 7.2 horse-power ; to open or shut the lock- 
gates, 6.7 horse-power ; and to work the cylindrical valves, 
4.3 horse-power. The same arrangement of culverts with 
openings in the bottom of the lock chamber has also been 
adopted for the 67-metre (220-ft.) locks, and the 165-metre 
(5414-ft ) locks for barge-trains, which were built with 
vertical side walls to save water in locking. The long 
locks for barge-trains along the Ems, where the water 
used for locking has not to be restricted, has massive 
heads in masonry, with culverts formed in the walls, but 
their chambsrs have sloped sides, pitched with blocks of 
basalt. To insure the a barges in lock chambers 
with sloping sides, they are kept off the slopes b vertical 
piles, driven along the toe of the slopes and firm — 
together. Experience has already proved that this pile- 
work will require constant care, and will be very costly 
to maintain. The construction of the gates is the same 
in all the locks. The arrangement of the sluice-gates 
working on rollers is also the same everywhere ; but 
wherever the fall is small, both lock-gates and sluice- 
gates are worked by hand. : : 

The average time required for passing a barge a 
a short lock is 16 minutes; and, on the average, 
minutes are required for passing a train of barges through 
one of the long locks, pen in both cases the time 
taken for getting into and out of the lock. ‘ 

Weirs and Sluices.—In the canalised Ems the water is 
held up in four deep-water reaches by needle weirs. The 
needles are pine spars. 9 centimetres (34 in.) thick, and 
each of them is provided with the necessary hooks, by 
means of which it can be placed in position or removed 
independently of the other needles. This arrangement 
may be recommended, becaase the gradual rise of the 
water allows of ample time to remove the needles one by 


one. 
At Herbrum there is a set of six sluices of 8.5 metres 
(28 ft.) span each. These were necessary owing to the 
necessity of making provision for shutting out the water 
in the lower reach, which occasionally rises higher than 
the water-level in the upper reach. The sluices work on 
rows of rollers, in a manner similar to that adoped on the 
Manchester Ship Canal (Stoney sluices). But instead of 
being hung on wire ropes, the sluice gates on the German 
Gans are worked by a rack and pinion, by which the 
downward movement can be better controlled. : 
Stop Gates.—For the purpose of dividing the canal into 
isolated reaches, stop gates of an entirely novel construc- 
tion have been adopted. It was consid necessary to 
introduce such gates, because every embankment of any 
great height, leading through a valley, forms a constant 
source of ee gt and it was originally thought advisable 
to isolate such lengths on high embankments by placing 
self-acting stop-gates at every change from cutting to 
bank, so that at the moment of danger the gates should 
automatically confine the emptying of the canal to the 
reach intercepted between two gates. As, however, the 
greatest care was subsequently bestowed — making 
these very lengths perfectly secure, regardless of any 
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oscillate in slits in the side aie and carry counterweights, 
which automatically change their positions while the gate 
is being swung round, and thus control its movement. 





expenditure that might thereby be incurred, and as the 
method of Poe ee proved entirely successful, there 
was no longer any necessity for stop-gates for the isolation 
of these lengths. Yet, to provide additional security, 
stop-gates were put in everywhere in conformity with the 
original scheme; but it was no longer considered neces- 
sary to make them self-acting. The purpose for which 
the stop-gates on the Dortmund and Ems | were 
adopted was to be able to isolate a canal reach in the 
shortest possible time, with a small expenditure of motive 
power. hen not in use, they were not to interfere in 
any way with the navigation. On future canal exten- 
sions, especially on reaches of age uninterrupted length, 
stop-gates will most probably be placed systematically at 
regular intervals, say about 10 kilometres (63 miles) apart. 
Besides their value in preventing serious accidents, and 
their ordinary use in dividing the canal into short reaches, 
when in case of repairs they makeit possible to run off the 
water from such a short reach, stop-gates will also 
found useful on very oe 4 and almost straight stretches 
of canal, because in such a case they can be used for 
breaking the swell produced by strong winds blowing 
along the carial. Under special conditions, during strong 
gales, there is'a possibility of the level of the surfaca of 
the water being raised as much as a centimetre in a kilo- 
metre (§ in. ina mile). The eo gree of this might 
be serious, and its occurrence should be avoided if pos- 
sible. Another reason for dividing long stretches of canal 
into short lengths is for the better control of the 
water level in individual reaches at the time of heavy 
downpours and floods, when any dangerous rise in 
the water level caused by natural drainage can be 
prevented by draining off the surplus water from 
the canal. At the site selected for a stop-gate, the 
canal was enclosed between two parallel vertical walls, 
leaving a passage 18 metres (59 ft.) wide between 
them. This oe og is closed by a curved steel ae 
consisting of a single skin stiffened and strengthened hy 
@ suitable framework. When not in use, the gate is 
swung out of the water (round a horizontal axis), and 
stretches like a hood or shield across the formed 
by the two parallel walls, and at a sufficient height above 
the water to “ the necessary headway for barges pass- 
ing underneath. It is moved by two arms resting on a 
pair of trannions revolving in bearings bedded in the 
The arms are prolonged downwards, and 


When the gate is being opened or shut, the whole mass 
in motion is always in perfect equilibrium in every posi- 
tion the ~ may assume. Various experiments were 
made with these gates, which gradually led to a more 
and more simple construction of the apparatus, until a 
form was finally arrived at of both gate and machinery 
for moving the same that perform in a satisfactory manner 
the work for which they were designed. 

The stop-gates and the poenery for working them 
were made by the Gute Hoffnungshiitte of Sterkrade. 
Each stop-gate is closed by an attendant, who lives on 
the spot, and is bound to shut the gate immediately on 
receiving a warning signal, by the ringing of an electric 
bell, from the ——s officer in charge of the adjoinin 
canal section. Culverts are provided in the side walls o 
each —o by means of which it is ible to adjust 
the level of the water in the two reaches separated by 
the gate. 

Culverts and Syphons.—The watercourses crossing the 
canal, where it was nob ible to divert them or lead 
their water into the canal, were carried under the canal, 
either with their bottom levels unaltered wherever there 
was enough headway to do so, or otherwise in ane. 
Up to 0.90 metre (3 ft.) diameter the pipes under the canal 
are of cast iron, and beyond that sizo of riveted mild 
steel plates. The largest diameter was 1.34 metres 
har 5 in.) According to the quantity of water to be 

ischarged, there were several pipes laid side by side ; 
in one case as many as six pipes. _ 

The 5 apt Louies are carried through walled cul- 
verts. © largest of these culverts has a sectional area 
of 59 square metres (635 square feet), and carries the 
River Emscher under the canal. These walled culverts 
were carried out with the utmost care, both as regards 
materials and workmanship. The slightest neglect in 
this respect may lead to serious interruptions of traffic. 
When any slow-setting mortar is used for the masonry, 
no water is allowed to pass through the culvert on any 
account, not even temporarily during the construction of 
the works, if, as in the case of syphons, the water is likely 
to exert an upward pressure against the arched roof, unless 
there is a sufficient weight of earth and water above the 
arch to counteract the upward pressure. 


Water Supply for the Canal.—In calculating the quan- | ° 


tity of water required for feeding the canal, it was 
assum at the loss of wa rough. evaporation an 
ed that the loss of water through t d 
weer would amount to 8 litres per second for every 
ilometre of canal (2.83 gallons second eg mile). At 
the outset, after the canal had been o or traffic, this 
loss was found to be 10.4 litres (3.68 gallons) or 1.56 cubic 
metres ay gallons) for 150 kilometres (934 miles) of canal 
in round figures. To this quantity to be added the 
amount lost through locking at the end lock. The total 
amount thus required for replenishing the canal is sup- 
ied by @ pumping station on the banks of the River 
pps, where the feed water has to be raised to a height 
of 15.75 metres (519 ft.). At the $ time there are 
three centrifugal pumps driven by steam power, each 
pump being capable of raising 0.88 cubic metres (194 
gallons) persecond. Each pump is driven by a 400 horse- 
power engine. Although two pumps are sufficient to do 
the ordinary work, it is to set up a fourth pump 
of the same size as the o in order to have ample 
pumping power in reserve for all possible contingencies, 





be | level 50 centimetres (1) 





in case there should be an i call upon the 
pamping ope y as, for example, in case of having to refill 
ong lengths of canal which, for some reason or , had 
to be emptied. Besides the water supplied by the pum 
the canal is also fed by natural watercourses, which it has 
been possible to utilise for that purpose. Although the 
area naturally drained by these watercourses only amounts 
to about 60 square kilometres (23.17 square miles), which 
is comparatively small, the water derived from this supple- 
er source forms a valuable addition to the quantity 
which has to be pumped. It may be assumed that, on 
the ave' for four months in the year the quantity 
supplied by these watercourses is sufficient to keep the 
canal replenished without pumping. During exception- 
lly web seasons especially they are able to increase con- 
siderably the volume of water which can be stored in the 
canal to make up for any deficiency in the supply during 
the dry season. This can be done by raising the water 
i ~ in the two long reaches of 
67 and 37 kilometres (414 and 23 miles) ee: The 
summit reach, the water level of which is 70 metres 
(230 ft.) above zero, is fed from the main reach by two 
pumps, each of which can raise 250 litres (55.3 gallons) per 
second. . On an average, during the summer months, the 
water lost from the canal through evaporation and per- 
colation amounts to a depth of 27 millimetres (1.063 in.) 
daily. As the greatest total loss by evaporation amounts 
to 22.3 centimetres (8¢ in.) during the month of August, 
that is, 7.2 millimetres (,/, in.) per day, this leaves about 
20 millimetres (¢ in.) per day for the amount lost by per- 
colation per day; which quantity, ib is expec will 
diminish as the canal gets more and more watertight in 
the natural course. . 

Off-lets.—In order to drain off any surplus water that 
may find its way into the canal during extraordinary 
heavy rains, off-lets have been provided in suitable places, 
the positions of which have been fixed with due regard to 
the situations of the stop-gates. The off-leb of the 
largest size on the midland reach can discharge 13 cubic 
metres (2861 gallons) per second from the canal into the 
River Ems. ll the off-lets together can drain off 
27 cubic metres (5492 gallons) per second from the canal. 
The large off-let on the midland reach, in conjunction 
with the two stop-gates provided there, proved very 
useful on the occasion of a breach of the bank in 1899. 
With their help it was found possible to lower quickly 
the water level in the reach lying between the two stop- 
gates in — having a length of 11 kilometres (7 miles), 
sufficiently to prevent any serious damage, as the flow 
from the breach could be stopped in a comparatively 
short time. It was found possible to do this without 
drawing off any water from the reaches lying beyond 
the stop-gates. 

Canal Ports.—There are many ports along the canal 
for the interchange of traffic. There are large ports at 
the commencement of the canal at Dortmund, and at its 
termination at Emden. Dortmund has spent 5} million 
marks (275,000/.) on establishing a port suitable for eve 
kind of traffic. The port is woeualy well equipped wit 
the necessary appliances for loading coal on a large scale. 
Before the end of this year Emden will be connected with 
the sea by a well-lighted channel 10 metres (33 ft.) deep at 
high water. To enable large sea-going vessels to load 
and unload that cannot pass through the lock on account 
of their deep draught, extensive quays and wharves have 
been constructed outside the lock, with electric coal ti 
goods sheds, and railway branch lines and sidings. Th 
the inner harbour, with a depth of water of 6.5 metres 
(214 fb.), there are extensive quays and wharves which 
will accommodate industrial establishments of every de- 
scription. Bonded warehouses also are to be constructed 
shortly in the outer harbour. Besides these two large 

rts a dock has been constructed at Miinster 800 metres 
{2625 ft.) long by 60 metres (197 ft.) average width. There 
is also a large port at the Herne terminus of the canal. 
The boats at Dortmund and Miinster have been built 
with a Government subsidy, but are worked by the muni- 
cipalities of the two towns. There are also ports at Leer 
and Papenburg for the accommodation of the sea-going 
trade. The other ports, especially the greater part of 
the smaller ports along the canal, are fiscal establishments. 
These ports, or rather wharves, are formed by widening 
out the canal on one side at the points in question by 
about 10 metres (33 ft.) for one or more boat-lengths. To 
provide berthage for from four to eight vessels, triangular- 
shaped basins have been hollowed out, in which ships 
can be swung round. Private owners also are permitted 
to establish such wharves or docks, with Government 
sanction, and no charge is made for loading or unloading 
ca at any of these private landing-places. - At all 
public quays and wharves a charge of two, four, or six 
pfennig (.24d., .48d., and .72d.) per ton is levied on all 
———. according to the three of tariff. No vessel 
is allowed to load or unload anywhere else along the canal, 
except at a wharf or in port. 


Cost. 


The law authorising the construction of the canal 
sanctioned an expenditure of 64.68 million marks 
(3,234,0007.) for the canal. By a supplementary grant 
this sum was subsequently raised to 79.43 millions 
(3,971,500/.) The first grant was sanctioned in 1886, the 
work was begun in 1893, and on August 11, 1899, the 
canal was opened by the Emperor. 

The various items of expenditure was in round figures 


as under : 
Marks. £ 

Purchase of land.. a -. 82 million = 410,000 
Earthworks and slopes .. -- 234: 4, = 1,170,000 
Maintenance during construc- 

tion .< ea es oo. we “me 
Locks, bridges, &>. on -- 22.8 , 1,140,000 
Subsidiary works, ports, &c. .. 5.8 ,, = 265,000 
Reservoirs, pumps, &. .. peas & » = 55,000 
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Marks £ 
Engineering, &c. .. és -- 6.8million = 340,000 
General expenses: Protecting 
slopes, clay paddling, and un- 
foreseen contingencies «- 105° ,, = 625,000 
Total .. - 79.4 ,, = 8,970,000 


This sum is for a length of 252 kilometres (156? miles). 
The expenditure was consequently about 316,000 marks 
per kilometre (25,4387. per mile). 

Particulars of Cost.—One kilometre of artificial canal 
between Herne-Dortmund and Gleesen 359,500 marks per 
kilometre (28,9407. per mile) ; 1 kilometre of river canal- 
isation between Meppen and Herbrum 176,000 marks per 
kilometre (14,1687. per mile). 

The following schedule of prices will also be of interest : 


Pp of one hectare of land, in- Marks. 

cluding all incidental expenses .. 4,700=95/. per acre. 
One cubic metre of earthwork, in- 

cluding dressing and sodding and 





soiling slopes .. be PS -- 0.94=8 62d. p. cb. yd. 
Olay-puddling bottom and sides of 
1 kilometre of canal .. “a .. 65,000 = 52327. per mile. 


Protecting sl medal ws 
ro ing slopes per kilom. of cana to to ‘ 
80,000 2415 
Marks. £ 
Canal liftat Henrichenburg .. 2.6 millions = 130,000 
Each masonry lock of 67 metres (220 ft.) 
available length be Se -. 810,000 = 15,000 
Each masonry lock of 165 metres 
(542 ft.)available length .. -- 500,000 = 25,000 
Exch lock with masonry heads, but 
lock-chambers with sloped sides, 165 
metres (542 ft.)long .. o% -- 359,000 = 17,500 
Each lock with side Y gpm with 6.2 
metres (203 ft.) ,» and electric 
working .. or ‘- a .. 670,000 = 83,500 
Each needle weir .. - 170,000 = 8,600 
Sluices at Herbrum i on .. 840,000 = 17,000 
Aqueduot across River Lippe .. -. 650,000 = 32,500 
ae ‘i Stever .. . 434,000 = 21,700 
- aa Ems .. -. 990,000 = 45,000 
Road diversion and crossing under 
canal at Olfen, width of road 8} 
metres (26} ft.) .. i de -. 110,000 = 65,500 
One road-bridge across canal on steel 
girders : 
Width of road, 4.5 metres = 143 ft. 25,000 = 1,250 
‘a 65 , =18, 28,000= 1,400 
e 70 4» =38 , 4£0,000= 2000 
ie 8.0 , =26},, 42,000= 2,100 
Stop-gates, each .. se es -- (90,000 = 4,500 
Pumping station on River Lippe -. 750,000 = 37,509 
River Inspector’s service yard.. -- ° 15,0009= 760 


ADMINISTRATION, 


The administration of the canal bebween Dortmund 
and Papenburg, including the branch to Herne, a total 
length of about 239 kilometres (1483 miles), is subject to 
the authority of the Chief Governor of Westphalia ; that 
of the canal below Papenburg to the Government Chief 
in Aurich. The navigable portions of the Ems and the 
River Hase are also Sag to the first-named authority. 
The portion under the Chief Governor of Westphalia is 
divided into two sections, each under a divisional Chief 
Inspector of River and Canal Works. The upper divi- 
sion, 149 kilometres (924 miles) long, is divided into ten 
sub-divisions ; the lower division, 89.5 kilometres (554 
— — into five sub-divisions, each under a River 

ns r. 

he annual cost of maintenance of the canal as far as 
Emden amounts to about 800,000 marks (40,000/.), in- 
cluding the salaries of the engineering staff. The canal 
tolls are collected according to three different classes of 
tariff. The length along the Ems between Herbrum and 
Emden is toll free. On the reat of the canal, between 
Herbrum and Dortmund, the following are to be the 
charges till April 1, 1905, for the whole length of 215 kilo- 
metres (1334 miles) : First-class goods, 50 pfennig, or 6d. 
per ton ; second-class gi 25 pfennig, or 3d. per ton; 
third-class goods, 10 pfennig, or 1}d. per ton. On an 
after April 1, 1905, the tolls to be levied per ton will be 
70, 59, and 30 pfennig(8.4d., 6d., and 3.6d.). Forshorter 
distances the charges are reduced in proportion to the 
length traversed by the sry The tolls are reckoned 
on the net cargo. Empty nges pay for one-tenth of 
their carrying capacity on the e charged for third- 
class goods. 


Mope or WorkKING THE TRAFFIC. 


After mature consideration it was decided, in view of 
the uncertainty about the amount of traffic that might be 
expected, not to adopt at the outset any kind of central 
working of the canal traffic—for which purpose electric 
towage was contemplated—but to allow the to 
navigate freely and use steam ae. Smaller craft can 
Ds towed by horses, a towing-path being provided for the 

The cross-section of the canal allows of the passage of 
—_ 67 metres (220 ft.) long over all, with 8.20 metres 
(27 ft.) beam, and drawing 2 metres (6 ft. 7 in.) of water. 
Such a craft has a carrying capacity of about 950 tons. 
For the majority of new barges, specially built for work- 
ing on the new canal, these maximum dimensions have 

adopted. The were originally built with 


8poon-shaped prows and poops, but as some difficulty was 
experienced in steeri rges fashioned in this way, 
straight posts were subsequently adopted, first aft, and 
later both fore and aft. The proportion of the area of 


the wetted cross-section of the largest make of barges 
to that of the canal is only 1:382. I will depend 
on the experience to be gained in working the traffic 
by towage, whether full use is to be made sti 
further of the maximum issible draught of 2 
metres yh “J — = “4 - will ba more advan- 
juce raug! y carrying less cargo. 
ost of the largest barges are towed by tugs, but some 


of the same tonnage carry their own engines. This 
latter kind of craft are specially intended for local traffic 
and for carrying better-class For transporting 
heavy masses, mtn without her own engines will con- 
tinue to be in demand. No difficulty has been experienced 
hitherto in towing a train of two and even three large 
barges with a single tug. Another variety of b 
specially built for service on the new canal, has only a 
1 of 40 metres (132 ft.) by 7.5 metres (244 ft.) beam, 
and 1.90 metres (6} ft.) draught, with a carrying capa- 
city of about 400 tons. For — purposes this 
kind of craft seems to be also well adapted. 

For all cargo boats an average speed of 5 kilometres 
(3.1 miles).an hour is prescribed, but single steamers may 
on exceptional occasions travel at a greater speed by 
special permission of the canal authorities. In case of 
steamers, the bottom edge of the screw must be at least 
0.75 metre (24 ft.) above the canal bottom. This precau- 
tion has been taken in order to prevent any injury to the 
canal bottom, which on embankments with puddled clay 
bottoms might haye serious consequences. 

The use which the sea-going lighters from the North 
Sea and the Baltic have made of the canal has been of 
special advantage to the development of its traffic. Very 
soon after the opening of the canal, a brisk over-sea trade 
was develo especially with Bremen, and also with 
Hamburg, ides certain other Baltic ports as far as 
Danzig and Memel. The congo lighters using the 
canal are also of two special sizes. The larger ones have 
a length of about 60 metres (197 ft.), 8 metres (263 ft.) 
bsam, and are loaded for trips by sea till their draught 
amounts to 2.50 metres (8t ft.). After unloading part of 
their cargo to make them lighter, and thus to reduce their 
draught to 2 metres (6 ft. 7 in.), for the trip up the canal, 
they will still carry from 700 to 800 tons. The smaller 
lighters are 40 metres (131 ft. long), with 7 metres (23 ft.) 
beam, and drawing 2 metres (6 ft. 7 in.), and they carry 
about 400 tons. these barges carry sailing tackle for 
emergencies; but, under ordinary conditions, they are 
exclusively towed on their trips across the seas. In 
favourable weather, a tug of 250 to 300 horse-power can 
tow lighters. An average trip from Bremen to Miiuster 
occupies eight or nine days, and one from Hamburg to 
Miinstar from ten to fourteen days. The time spenton a 
voyage from the Baltic ports depends on the wind and 
weather. 

Even Dutch and Belgian ports, especially Rotterdam 
and Antwerp, begin now to send traffic into the canal to 
Miinster and Dortmund. The barges used for this pur- 
pose are the Dutch coasting and canal vessels ca 

‘tjalken.” They travel along the Dutch canals which 
are in communication with the Dortmund and Ems Canal 
at three points, namely, at Delfzyl, Haren, and Hane- 
kenfaehr vid the Groningen Ship Canal, the Haren and 
Reutenbrock Canal, and the Ems and Vecht Canal. 
The principal import goods carried on the canal are 
timber, corn, and ores. Of the latter, the Swedish ores 
from Lulea and Oxelsund occupy the foremost place. The 

rincipal export goods carried in mass are iron and coal. 

he traffic returns for 1900 show a total of about half a 
million tons, which figure will probably be doubled this 


year. 

In conclusion, the Dortmund and Ems Canal is only 
the first portion of the prove great canal route 
between the Rhine and Elbe, and the full value of the 
hew waterway will only be realised when the whole pro- 
posed network of canals is carried out. Until then, its de- 
velopment will mainly depend upon the further develo 
ment of the pore of Emden, and the improvement of the 
route from Emden to the sea. Both these schemes are 
conceived in a bold spirit, and are being pushed forward 
with great energy, so that there is a fair prospect of their 
bsing completed this year and brought to a successful 
issue, 





GRAPHIC ANALYSES OF PROPELLER 
REACTIONS.* 
By Mr. J. Mttten ADAM. 


Part I. 

AN endeavour is made in the paper to concentrate 
attention on the propeller and the fluid which passes 
through it as a conservative system. : 

Although apparently an elementary inquiry, it may be 
useful to examine, and, if possible, to define the reac- 
tions produced in a fluid by a rotating screw. 

The difference between the screw pitch and the re- 
sultant ship speed provides the angle of incidence 
without which no energy would be usefully expended. 

This angle of incidence is immediately taken by the 
leading edge of the blade with a certain shock, and a 
reduced pressure of the reverse, which at high speeds 
results in tip cavitation, a phenomenon apparently 
similar to vena contracta. Attempts to adopi gaining 
pitches have not been successful, a because the 
radial component is ii thereby, and also because 
an acceleration uniform from tip to Coes is not possible 
in a helical vane in which, by construction, the tip sub- 
tends a much smaller angle of rotation than the root. 

A feature of the helical screw, therefore, is its essen- 
tially non-gaining pitch, and this latter element is neces- 

for high efficiency. When waves roll on shelving 
pos at low angles, they immediately break in impotent 
foam ; but in several places on our coasts, owing to a dif- 
ferent formation of rock, the water under similar impulse 
is deflected upwards in an unbroken column 30 ft. or 40 ft. 
high, and a little consideration will lead us to deduce 
the form of surface most favourable to the latter result. 

A particle escaping from the impact of a narrow inclined 
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plane — moving wy in a straight line at right 
angles to its length—will move according to Newton’s 
second law in a 8! ht line, and the direction will be 
determined by the le of incidence at first contact, and 
will indicate the resultant direction of the oblique force. 
This resultant may, firstly, be resolved into two compo- 
nent forces: A, at right angles to the path of the vane 
Sal Ee pene! On. the path, Sepnemetiag tae leertin ol 
an 4 to the path, represen’ e inerbia o 
the mass, 1 Saat Sk Nese: ees eee wee 
resistance. If, now, we take account of the length of the 

e, we form a conception of two sheets of force, A and 

, characterised as above. 

Let the inclined plane be pivoted ab one end and the 
free end moved through an aro, then the component sheets 
become A, parallel with the axis, or for our present pur- 
pose, effective ; and B, at right angles thereto, tangential 
to the arc—but in this case tangential only for an infini- 


tesimal instant of time, and with varying magnitude 
falling to ni at the axis, and each neg in reaction 
still retains its direction in a straight line. Let the plane 


or vane be twisted to co relate the angle of incidence to 
the radius, then the force becomes extra tial, because 
every arc is bounded on its outer edge by an arc whose 
angle of incidence is somewhat less steep. Remembering 
that to compel a mass to describe a curved it must 
be acted on by a force directed towards the centre of 
curvature, the helical screw no restra' 
element opposing tangential and therefore ‘centrifugal 
escape of energy, but adds a ucemend 
thereto. 

Let us consider a rotating disc to consist of a sheet of 
radii, and a uniform system of tangents to be su 
on the same plane and extended to infinity. Then, as a 
component, B may be characterised as a plane of forces 
perpendicular to A, but with a definite direction equi- 
valent to the converse of a couple. B may now be com- 
pared to the case of uniform motion in a circle. 

For this purpose let two components of resistance to 
the force B be ¢ circumferential, and @ at right angles 
thereto or diametrical. If d, acting’ along the radius, be 
directed outwards from the centre, the stress would fall 
within the circumference of the disc and eg op to a 
moving force directed toward the centre of the circle, 
altering the direction but not the magnitude of the velo- 
city, and therefore absorbing no power. _ 

But we have seen that the resultant direction of dis- 

lacemeut by the angle of incidence of the helical screw 
is extra tangential. d, therefore, as a component resist- 
ance acting along the radius, is directed inwards toward 
the centre, and the reaction falling without the circle is 
occluded from c. 

The value of c, therefore, as a resistance appears to be 
diminished by the recession of the tangent ti h each 
quadrant of rotation with a definite loss of pressure. 


Part IL. 


Let an immersed hollow cone be rotated in its axis; ib 
is obvious no energy will be expended beyond overcoming 
skin friction. Let the cone be divided and its axis. in- 
clined on the plane of division to the axis of rotation 
(these axes intersecting at the apex) ; let as ee be 
the leading edge, and a reactive surface will emerge 
having several peculiar features. og 

Obviously also the greater the inclination, as the 
perigee approaches the ‘‘shaft axis” the more pro- 
nounced will be the reactive surface; or, in other words, 
the greater will be the potential pitch ratio, yet the apogee 
edge will continue nil pitch through every having 
a tangent which is common to an arc of gyration. 

The pitch lines of a rotating half-cone correspond to the 
figure of cylinders concentric to its shaft axis intersecting 
the conic surface, and on development are seen to be 
symmetrical curves of increasing pitch from zero to 
apogee, with ——e acceleration, and therefore equal pres- 
sure over the whole surface. 

Every pitch line so defined is identical in form, differing 
only in scale of magnitude, and perfectly co-related to 
the radius, and all contiguous lines produced by a rotary 
movement are therefore identical in direction, so that the 
resulting current is homogeneous over the whole surface. 

A remarkable feature of these lines—distinguishing 
them from those of a helical screw—is that every aro is 
bounded by an arc whose angle of incidence is much more 
steep ; so that the theoretical or cylindrical stream line is 
also the path of least resistance to a fluid escaping from 
the impact of this surface. 

The required vane will be found on this surface, and its 
position will be rigidly determined by the respective 
pitches required for the leading and following edges, 





Pressep Steet Cars.—An order for 10,000 pressed steel 
cars was recently placed with the Pressed Steel Car Com- 
pany of Pittsburg, by the Baltimore and Ohio Railroad 
Company. About 7000 of the cara have been delivered, 
and the remaining 3000 are being turned out at the rate 
of 65 per day. 


Ro.tirne Stock oN THE NORTHERN OF FRANCE Ratiway. 
—In the course of last year, two additional compound loco- 
motives with tenders were placed upon the Northern of 


France system, as well as 198 carri and 
1600 trucks and vans of various Kinds. The following 
additional rolling stock has been in course of construction 
this year for the Northern of France Company: 63 com- 
pound four-cylinder locomotives, 30 ma 15 eight- 
sae gn led shunting engines, and 3868 trucks and 
vans of various kinds. Some express speciall 

ordered by the Northern of France Com ide 





4 
, to provide 

for traffic anticipated in connection with the Paris Uxhibi. 
tion of 1900, proved highly successful ; and 
18 more engi the same 


the com 


has ordered type, subject t0 





a few modifications of 


il suggested by 


experience, 
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‘“‘CHEAPER RAILWAY FARES.”* 
By Horace Bett, M. Inst. C.E. 

On no subject is opinion so frequently and s ly 
expressed, both in private and in public, than on the 
need for cheaper railway fares. It cannot be contend 
that this is mere British grambling, since, if it means 
anything at all, it implies that, on existing conditions, 
the mass of the people cannot afford to travel as often as 
they would do on more reasonable terms, or, in other 
words, on terms more suited to their means. The question 
is one mainly of third-class fares, for it is from this source 
that quite 90 per cent. of passenger receipts are derived 
at the present day. The second class must be reg: 
as a moribund institution, while the first class is, on 
most lines, unremunerative, and is maintained, in great 
measure, as @ politic concession to a small but influential 
body of customers. The movement in the direction of 
one class is already well defined. Its complete success, 
coupled with low fares, on tramways, on omnibus routes, 
and lately on the Central London Railway, affords 
unmistakable signs of what we are coming to in the near 


future, in serving nine-tenths of the travelling public. hi 


Yet, in spite of these and other obvious indications of 
change, our home railways still adhere stubbornly to the 
‘‘ parliamentary” minimum fare of 1d. per mile for all 
but cheap trips and ‘‘ week-end ” excursions, and ap 
rently a the broad hint which the profitable 
results of these deviations from the standard charge 
afford, viz , that by reducing the ordinary fare to, say, a 
4d. per mile, they would probably, if not certainly, get 
three persons to travel where they now get but one. 
They appear to consider the 1d. a mile a ‘‘ bed-rock,” ani 
that any departure from it is to be regarded more as a 
benevolent concession, or hazardous, if not reckless, 
transaction, than as sound and lucrative business. At 
the time that the “ parliamentary ” fare was established, 
now more than 50 years ago, it was vehemently opposed, 
and mainly on the ground, then largely prevalent, that 
the ‘‘cost of conveyance” was a fixed figure. It was not 
then seen, as it is now, that, far from being fixed, the 
cost of moving passengers, or hauling goods, varies up or 
down with the volume of traffic dealt wisb. Every t 

in railway policy now knows as the alphabet of his 
business that if it costs, say, 2 to move 100 passengers, it 
does not cost 5x to move 500. The 1d. a mile has long 
since been found to spell anything but ruin. No railway 
manager would for a moment think of increasing it. But 
how many of them can see the mine of wealth which lies 
waiting for those who will materially reduce it? 

The absence of systematic and detailed statistics for 
the railways in the United Kingdom in a large degree 
accounts for the timidity, or, we may call it, conservatism, 
of their management. There are probably but few of 
our railway managers who are in a position to unhesi- 
tatingly quote the prime cost of moving a passenger or a 
ton of goods, as derived from the operations of any 
single year, or could do more than guess at the cost of 
running expenses per train-mile; while the outlay per 
passenger-mile, or per ton-mile, which would include 
charges shown apeney for each department, would be 
to him no more than as a dream of perfection, or perhaps 
as a nightmare of embarrassment. Yet, if we turn to 
the statistics annually offered for the American railways, 
or, better still, for the Indian railways, we find that for 
each system, under separate administration, there is an 
invaluable review of its yearly operations, in every 
detail, and for each department, and in a form so clear 
as to render the results on any one line readily com- 
parable with those of another, It is due in great measure 
to these statistics that the rates and fares on Indian 
railways are probably the lowest in the world, and at 
the same time eminently profitable. Taking as an instance 
the East Indian Railway, the figures for 1899 show that 
in this year the line carried a total of 184 million pas- 
sengers, of which 17 millions were of the third or lowest 
class ; that the average number of ers in a train 
of all classes was 228; the average distance travelled was 
61 miles; the cost of hauling one passenger one mile was 
one-eighteenth of a penny, and the fare charged one-fifth 
of a penny per mile—all debits included. Now, it may 
be readily allowed, in comparing the fixed charges (for 
operation only), and the running charges on this line, 
with those of some of our leading — lines, that the 
East Indian has some points in its favour; but these, 
after all, are as — - face of the fact that if the 
average income of the third-class passenger in England 
is taken, say, at 15/.a month, that of the same class in 
India may be taken, and liberally, at not more than 153. ; 
that.is to say, that in order to induce any passenger 
traffic at all, and one that was worth considering, the 
Indian railways have had to come down to rates which 
the English railway manager would have imagined 
mpossible, They have found, however, thab by moving 
very numbers at very low fares, the result is most 

fitable ; and, in face of such figures a3 are given above, 
it is but reasonable to ask whether the 1d. a mile must be 
continued as the standard fare in the United Kingdom, 
¢e¢., for ordinary journeys. The reply might be that the 


ld. pays, and that any materially lower fare may not. 
Yet against this we have the fact that fares approxi- 
mating to a ntral 


. a mile, or, indeed, less, on the 

London, the District Railway, and the Glasgow Tram- 
ways, are, with large numbers, not only possible in a 
fiscal sense, but that, in the face of keen competition, it 
is the only way of getting the traffic. From such facts 
it seems fair to expect that if the 4d. a mile was adopted 
qeenly on English railways, for all journeys, instead of 
the 1d., 
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that thousands, or rather millions, would largely | of 





increase the number of their railway journeys, and that, 
moreover, an entirely new stratum of travellers would be 
reached. It is further to be remembered that a develop- 
ment of passenger traffic is now well understood to bring 
with it a corresponding improvement in goods traffic. 


ed |. Ibis not overlooked that the settlement of this question 


is no small matter, for it must be tested fairly, and ona 
sufficiently large scale; while the experiment may, or 
perhaps must, involve a considerable expeniiture on 
additional rolling stock for at least main lines. The area 
on which the experiment would seem at first most likely 
to prove successful is on the railways serving the seaboard 
round London. There lies a field for the enterprising 


ed | manager such as exists nowhere else in the world—a cit 


of, let us say, five millions of sea-loving people at one en 
and the cea at the other. Yet there we find, at any rate 
for the third-class nigeen. ag a poor and unpunctual ser- 
vics ; a class of rolling stock which, until quite lately, was 
almost the worst in the country ; and fares which, to the 
bulk of the people, make a visit to the seaside a rare 
luxury; while it should, and could, be the commonest 
holiday jaunt for the Londoner. With fares reduced to a 
alfpenny a mile, with a fast direct service, and with 
ordinarily decent carriages, thousands upon thousands of 
people, who now perhaps go down to the sea once in 
the year, would come to regard such a trip with but little 
more hesitation than those who now fill the Pullman cars 
t>2 Brighton and elsewhere. What can be more obviously 
prohibitive to the great lower and lower middle class than 
the present ordinary return third-class fares to Brighton 
83. 5d.), to Dover (12s. 11d.), to Margate (12s. 4d.), or 
astings (10s. 1d.)—all at the inevitable penny a mile, 


dj|aad none of the places much more than 70 miles from 


London. Ata halfpenny rate, and with an ample service 
of quick through trains, the present passenger traffic could 
probably be quadrupled, more especially if facilities for 
through booking were arranged with the District Railway ; 
indeed, it is more than likely that it would pay to make 
entirely new direct lines—electric possibly—for no other 
= than to serve a through passenger traffic between 

ondon and the sea c2ast. But for the railways round 
London, at least, the halfpenny fare need not be confined 
to seaside traffic. It would effec) a great development 
of subur dan traffic, more especially on the shorter distances, 
and induce a far greater movement of the rural popula- 
tion to and from towns and villages from distances of 50 to 
60 miles from the metropolis—a movement which is now 
inconsiderable, and which would well repay better atten- 
tion on the part of railway men. 

Conservatism appears to be the key-note of the policy 
of our railway companies. They seem to say: ‘‘Our 
officials and our workpeople get their pay, the board gets 
its fees, and the shareholders their moderately 
dividend. What more do you want?” The “more” 
that is wanted is some attention to the claims of the 
British public, more regard for the interests of the 
shareholders, some attempt to shake off old-fashioned 
ideas, and to strike out in new directions. In any suc 
attempts they should recollect that every small advan- 
tage which the third-class passenger now has, as com- 
pared with his position 50 years ago, has been simply 
wrung from the companies against their vehement opposi- 
tion, and yet not one of these would now think for a 
moment of returning to the old régime. The ‘‘par- 
liamentary ” train was discouraged by making it almost 
impossible for the third-class passenger to effect any long 
journey in daylight, even although he was expected tostar) 
at cock-crow, and was made to get out and wait a5 junc- 
tions ; though even when his train arrived there might 
be no room for him. Conveniences of any kind, even for 
refreshment, were not even contemplated for this lowly 
type of traveller. a when the Midland Company, 
in 1872, boldly sta to carry third-class passengers by 
all trains, the other companies, especially the Great 
Western, lag behind for a long while; and even to 
this day the South-Eastern and Chatham companies run 
some trains either with first and second only, or with an 
extra charge for third class. Again, the substitution of 
two classes for three, proposed or advocated by Mr. 
Gladstone so —— as 1874, which has already been 
amply one to oth politic and profitable, has not 
as yet n adopted generally, though it grows a 
So it is with the reduction of fares: the fare and a half, 
and the single fare—or. in other words, the 4d. per mile 
—are already well to the front for trips and excursions, 
but for these gi Al though they show without doubt that 
fall trains at these rates are distinctly remunerative. 
There are, in fact, but few lines on which the actual cost 
of carrying passengers in full trains can be much more 
than half a farthing per head per mile; yet, though our 
railways have taught us to travel, they have not learnt 
their own lesson, which is to offer the necessary induce- 
ments to extend the habit. They go on with the same 
old ‘‘penny-a-mile ” as if there was divine revelation in 
the figure, and as if our railwa is were nob men of 
business, but mere ornamental pluralists. In some cases, 
if not in many, the boards are held down by the inertia 
of their managers—as was notoriously the case on 
the Great Western, when in the able but very con- 
servative hands of Grierson. His type is, unfortunately, 
still too common ; and for the reason that, by the time 
a@ man has worked up from the bottom of the ladder 
to the position of manager, he has too generally and not 
unnaturally lost his vigour and the spirit of enterprise, 
His policy is to let well alone. The better or the best may 
be left to others to try for. On the other hand, there are 
doubtless many younger men who, if given reasonable 
latitude of action, would soon show that the true policy 
the administration of a railway is, as much as in an 
other industrial undertaking, to venture, to move for 
even if slowly ; and to be content, not merely when they 
have met a demand forced on them, but when they have 
introduced facilities which will induce a further demand. 








One acknowledged difficulty in one out a general 
and considerable reduction in third-class fares lies in the 
want of sufficient yard and platform accommodation at 
many of the older principal stations, and especially in 
London, if, as is almost certain, the $d. per mile fare led 
to trebling the number of travellers in the third class. 
At many of the smaller stations, as, for instance, on the 
Brighton and the South-Eastern and Chatham lines, the 
same difficulty would be experienced, though this diffi- 
culty is, after all, almost entirely one of money, and is one 
that can be met ually and tentatively as the demand 
develop:. A similar but a less immediate obstacle 
will be found in the need for a large increase in the rolli 
stock. But neither these nor other difficulties woul 
stand in the > for long, when experiment had satis- 
factorily established that the reduction of fares would be 
profitable. 





THE METRIC SYSTEM. 
The Adoption of the Metric System in our Workshops.* 
By Mr. ArtTHuR GREENWOOD, of Leeds. 

Wirs the object of obtaining an expression of opinion 
of those connected with the mechanical engineering 
trades now assembled in Congress at Glasgow, the writer 
has ventured to express his views as to whether the time 
has not now arrived when some steps should be taken 
towards the adoption in our workshops, in a more or 
less complete form, of the metrical system of weights 
~ 3 oancmpieomm now generally in use on the Continent 
of Europe. 

At the risk of possible opposition, he is prepared to 
avow that, after a not inconsiderable experience in 
international trade, in which he has been parsonally 
engaged in pushing the sale of British machinery in 
foreign countries, in opposition to machinery made 
abroad, he would gladly see the adoption by this country 
of the metric system in its entirety—money, weights, 
and measurements, as established in France in 1799. 
Being, moreover, a Free-Trader in the widest sense of the 
word, he would not hesitate to adopt from the foreigner 
anything that is better than can be found at home. 
Possibly there may be some prejudice in favour of the 
French system arising from the fact of education in that 
country, now, unfortunately, more than 40 years ago, which 
made a strong impression upon him, in the facility of 
learning the metric system as taught in French colleges, 
as compared with his earlier experience at school in 
England, in endeavouring to master the British weights 
and measures. The former is’ mastered with very little 
trouble, and is so simple and self-evident that it remains 


good | lastingly impressed upon one’s mind, whilst the latter is 


so complex and irrational that, although one may suppose 
it to be possible of acquisition, unfortunately it does nob 
remain impressed on one’s mind, seeing how often in after 
life one has to refer to books when it is necessary to make 


h | a calculation outside the run of every-day work. 


It would possibly be wiser to eliminate from this 
discussion the question of money and een ong’ standards, 
as being a subject of which we mechanics know little, 
leaving it to be settled by those who make more of it, 
and consequently may be assumed to know more about it ; 
although it must be admitted that a system which 
enables one to use the current coins of the realm as 
standards of weights and measurements offers advan- 
tages that the humble mechanic would at times appreciate. 

In the first place it will be expedient to consider what 
advantage would accrue to the mechanical engineering 
trade of this country by the adoption ‘of the metrical 
system. If this country could afford, or if it were 
possible, to build a round its Empire, and the 
engineers were to devote themselves simply to the manu- 
facture of engines and machinery required in its own 
workshops an Sestenvn, Soe selling nor desiring to 
sell anything outside the Empire, there would be no 
reason why they should not continue to muddle on with 
feet, inches, sixteenths, thirty-seconds, and hundred- 
weights, quarters, pounds, &c., for all time, wasting the 
energies of the student in endeavouring to comprehend 
our lequin system, or rather collection, of standard 
weights and measures, instead of giving them instruction 
that would be of permanent use to them ; and employing 
hundreds of unproductive clerks in our offices when tens 
would suffice. It would be our own affair, and our own 
insular privilege to continue, if we thought fit, a system 
which has been condemned by most nations of the earth, 
and who might probably continue to laugh at our pecu- 
liarities and prejudices. Bub it may be assumed that the 
British mechanical engineer cannot afford, and has no 


desire, to be content with any such position. He is 
determined to-continue the efforts he has up to now 
successfully made, in spite of what has been lately said 


and written as to his decadence, to push his manufactures 
in every market in the world. He has to meet com- 
petitors from America, Germany, and France in the 
countries of Europe and elsewhere where the metric 
system is universal. Germany has followed the lead 
of the Latin countries, and has abolished her many 
standards of feet, and Austria hasdone the same. Russia 
continued to honour us for years by using our standards, 
and still does so to some extent, but in Russia before 
very long the metric system will be as general as it is in 
Germany, thanks very largely to German propaganda 
in that country. If the British mechanical engineer 18 
to hold his own in these markets, it is imperative that he 
should offer goods to conform to their usages in dimen- 
sions and weight. The writer would poe to those 
of his engineering colleagues who have doubtless found 
themselves in the same desperate position he has found 


* Paper read before the International Engineering 
Congress, Glasgow, 1901. Section I[I,; Mechanical. 
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himself, provided with a drawing of an elaborate ma- 
chine carefully scaled to 1 in. or 14 in. to 1 ft., and with 
probably a very eo knowl of the age of 
the country with which he desires to transact business, 
and endeavouring to answer the numerous questions of 
an inquisitive and intellectual foreigner who wants to 
know the dimensions in millimetres and weight in kilo 
grams of particular parts of the machine. Under such 
circumstances the wonder is that orders could be obtained 
at all, and considering the disadvantage under which 
he has shown his wares, success in obtaining orders can 
only be considered a tribute to excellence of design. True. 
experience has taught many engaged in Continental 
trade to have plans drawn to tenth scale, thus somewhat 
mitigating the difficulty here alluded to, but no one can 
ibly maintain that the seller’s position would not 
oer been wonderfully improved, and his own and his 
rospective purchaser's temper less sorely tried, had he 

n provided with drawings in metric scale, and with 
weights indicated in kilogrammes instead of tons and 
hundred weights. ; j 

From consular reports we hear from time to time of 
England losing orders for hardware and textile goods, 
owing to manufacturers not troubling to make them in 
accordance with the standards of other countries, and we 
do not hesitate to condemn their want of enterprise and 
old-fashioned practice, and point out to them that it is no 
wonder that Germans, for instance, who, above all 
nations, endeavour to offer goods to meet the wants of 
other countries, are obtaining trade that heretofore came 
to this country. The writer could quote numerous cases 
of orders from France, Germany, Russia, Japan, and 
South America, that might have come to England, in- 
deed would have come, but for the reason that the pur- 
chasers preferred buying machinery which admittedly 
was not 80 g or 80 suited to their requirements, but 
which conformed to their metric system. Is it not there- 
fore beyond doubt desirable, from the point of view of 
international trade, that engineers should adopt the 
system of their customers ? 

It will egos 4 be advanced that America, who is 
likely to Britain’s test competitor in many of 
these markets, still continues the foot and ton standard. 
This is certainly the case, but she has in addition univer- 
sally ado the decimal division of inches and tons, 
and, judging from what appears in American engineer- 
ing journals, manufacturers there are being — to 
adopt the metric system, and that if, as is undoubtedly 
the case, she really intends to grapple with the trade of 
Continental Europe, it may safely be predicted that 
before long she will avail hersslf of the additional advan- 
tages to be gained by offering goods made in accordance 
with the standards of the desired customers. 

Assuming, then, that for the purpose of foreign trade 
the metric system would be of use to mechanical engi- 
neers, it becomes necessary to determine the difficulties 
standing in the way of its adoption, and whether these 
are due to the system itself. This is certainly not the 
case, as anyone who has tested it must admit it is sim- 
plicity itself. American and English critics have ad- 
vanced the plea that the fault of the system is the unit ; 
the millimetre is too minute, the centimetre is not large 
enough, and the metre is too large, and that there is 
practically no convenient substitute for a foot or for an 
inch. With due respect to the gentlemen who have ex- 
pressed these objections, they might be placed in the 
same category as a distinguished member of the House of 
Commons to whom the writer was endeavouring some 
years ago to explain the oe icity of the metric system, 
and how calculation and book-keeping generally would be 
simplified by its adoption as compared with the present 
— of hundredweights, quarters, pounds ; and pounds, 
shillings and pence. - His reply was: ‘‘ What does it 
matter? You can have your ready-reckoner for a few pence 
—that does all that for you.” These objections, to the 
author’s mind, are not real, and may be put down to 
prejudice, and that conservative feeling so strong in the 
— Saxon breast. 

16 one serious objection is the cost and trouble of 
making the change, but this is a difficulty that can be 
overcome if time is taken to bring about the change. Our 
legislators, so long ago as 1864, made its use permissible, 
and it is for the leaders in the various trades most con- 
cerned to take the next step, and certainly to no trade 
18 16 80 important as to that-of the mechanical engineer ; 
and it is for him to attempt its introduction in, at any 
rate, one of the branches of his business that is most con- 
nected with foreign trade. It is simply a question of 
rules, callipers, standards, drills, and reamers, which, 
after all, is nob very serious. The equivalents can 
made from existing standard leading screws in lathes by 
means of change-wheels. 

The mention of screws at once calls attention to the 
most serious part of the suggested change ; but that diffi- 
culty can be easily met. It would be worse than folly to 
attempt at present to change the standard pitch and form 
of screw threads so admirably standardised by Whitworth, 
and so widely adopted, until a better standard is agreed 
upon to put in its place. 

Much as one would wish to see the metric system 
adopted in its entirety, it would be well at present not to 
advocate any departure from the Whitworth standard 
thread. The two systems can and do work admirably 
together side by side in many shops in France, Germany, 
Russia, and Sweden. France attempted to establish 
& metric system of screws, and has not been successful, 
for in the majority of her shops the Whitworth standard 
remains. She, Jike America, attempted to alter the form 
of thread, and ign the rounded top and bottom, so 
admirably established by Whitworth. The screw ques- 
tion should be left to be settled, as it must be ere long, b 
- establishment of an international standard, the sal 
of an international congress, for which the common sens 





of engineers—foreign and British—must before long see 
the necessity. Meanwhile, things can go on as they are, 
and probably Whitworth’s will survive as the fittest, until 
some congress establishes a system which should, of 
course, be metric in pitch, but, leb us hope, Whitworth 
in form of thread. 

Much has been said lately about the metric system 
being made compulsory. Parliament has made it permis- 
aible, private initiative should demonstrate that it is prac- 
tical and advantageous, and should then call upon Parlia- 
ment to make it compulsory ; but, above all, give time, as 
with the French. It would be a mistake to say two yeara 
—a period that has been advocated. Twenty years would 
be nearer the period in which to make it compulsory, bub 
doubless it would be generally adopted long before that 
time for that best of all reasons, viz , self interest. 

It was suggested at the commencement of this oo to 
leave the monetary standard alone. but a plea might be 
advanced that whatever unit is ultimately adopted, it 
may be decimally divided, as has been done by practically 
all nations. 

The object of this paper is to put forward a claim for 
the aes of the metric system for weights and mea- 
sures, the latter term applying also to lineal measures and 
surface, and to measures of capacity. Special standards 
for Say articles in particular districts should be 
abolished, and the sale of precious substances and drugs 
at the rate of 5760 grains to the pound, and steel, beef, 
and sugar at 7000 grains, should cease. Civil engineers 
should give up expressing in yards, chains, and furlongs, 
and adopt a metre standard; and our surveyors abandon 
their rods, poles, perches, roods, and acres, and express 
themselves in ares, and the litre be substituted for gills, 
ong quarts, and gallons. Solid cubic measures should 

known as steres, and let mechanical engineers adopt 
the metre and the gram, instead of our present confusion 
of quarter-inches and sixteenths, and our pounds and 
their perplexing multiples. 

At the same time these measures should be adopted 
with their eer Bony French names, and thus avoid the 
confusion that has been made in Germany by attempting 
to hide the French origin ; and it would be a graceful act 
to _—— the French origin of the metre standard, 
and nothing could be simpler, than their adoption of 
Greek derivatives of Deca, Hecto, Kilo, and Myria, for 
the multiple of units, and the Latin ones of Deci, Centi, 
and Milli, for the division of the units. 

The scientific world has adopted the metric system, 
even erent ‘ay upon it for chemical and other purposes 
of research; and having to meet smaller divisions, it 
has by international conference adopted the micron as 
the one-millionth part of the metre. Let us follow our 
scientific leaders in this respect, and also in their adoption 
pel system of Celsius for our standards of heat and 
cold. 

In conclusion, the author would like to add briefly his 
own experience of the metric system. For the past 
twenty-five years the metric calliper gauge has been often 
quite as familiar in the tool-room at the Albion Works 
as the inch one, and very little difficulty has been met with 
from the men, who soon learn to work one system as well 
as the other. In the engineering works in Russia, in 
which he is interested, both metric and English standards 
are used, and little difficulty is experienced in their joint 
use. In Russia the standard is in a transition stage, and 
everything would point to the prevalence of the metric 
system in a short time. At thenew workshops just com- 
pleted at the author’s works in Leeds, for the manufacture 
of the De Laval steam turbine, the metric standard has 
been adopted in combination with the Whitworth stan- 
dard of thread. 





THE STEAMBOAT EQUIPMENT OF 
WARSHIPS.* 


By E. C. Carnt. 


To-pDAy, when steam ships are universal in the 
navies of the world, it is — in the proper order of 
—— that some of the small craft attached to and carried 
by the various classes of warships should be similarly pro- 
pelled; but in order that the development of the modern 
steamboat equipment of warships may be followed, it 
seems necessary to refer back to the time when steam was 
in its infancy for warship pur 

When we consider that before the introduction of 
marine steam engines, generations of sailors in sailing 
ships, equip with boats propelled by oars and sails, 
h made history, and were able to execute difficulo 
manceuvres in war time, it is quite pe to understand 
that naval men were likely to be self-reliant, and in no 
need, so far as they could see, of the introduction of steam 
propulsion either into ships or boats. When we add to 
this spirit of self-reliance their innate dielike, due to the 
cleanliness to which they had been accustomed by years 
of routine, to soil the spotlessly clean decks of the ships 
and their no less clean boats by the coal, soot, and ashes 
which accompanies steam engines and boilers, it is not a 
matter of surprise that the application of steam as the 
means of propulsion to both ships and boats made slow 
progress in the early days, and that up to the year 1865-6 
we find the steam launches in use in the British Navy 
were few, and those few slow and heavy. They were 
42 ft. long, about 11 ft. beam, and had a fiom § of 74 
knots; the hulls were built in the Royal Dockyards, and 
the machinery was built by firms of the standing of John 
Penn, Maudslay and Field, J. G. Rennie, &c. 

The arrangement of machinery was twin-screw, one 


engine being placed on each side of the boiler firebox. | 86 
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The boiler was generally of a modified locomotive type, 
although a return-tube boiler with flattened sides was 
sometimes used. 

The weight of machinery with steam up was about 
4 tons, the indicated horse-power 30 to 35. 

These boats were attached to dépéts, and were carried 
at sea by the largest class of shi They were princi- 
pay used for communicating with the shore, from ships 
ying in the outer roadsteads of naval ports. 

They are very useful, durable boats, and most of them 
ended their careers towing lighters of stores, and takin 
working parties to and from men-of-war fitting out 


repairing. 
he rowing and sailing boats which formed, in addition 
to these steam launches, the equipment of the larger vessels, 


and in the smaller vessels the entire boat equipment, had 
in the meantime been brought to a high pitch of perfec- 
tion, particularly as the small sailing lifeboats 
which were a ed to nearly every ship in the Navy ; and 
in this connection I trust it may not be consid out of 
place for me to mention the name of Mr. John White, 
of Cowes, Isle of Wight, who had, among other life-saving 
appliances for use at made a special study of the 
manufacture of sailing lifeboats of such dimensions as to 
be easily carried at davits in all of ships. 

These sailing lifeboats form the first step towards the 
evolution of the modern steamboat for warships. The 
next step, viz, appl ing steam machinery to these 
already satisfactory lifeboat hulls, was also taken at Cowes 
by Mr. John Samuel White, who carried out in 1864 
a series of experiments with one of the small lifeboats 
built under his father’s patents. Oushers, no doubt, wera 
fitting machinery to small lightly-built boats about the 
same time ; but the experiments above refe: to hada 
definite object, viz., the development of a steamboat for 
naval purposes, to meet as far as possible all conditions of 
service, whether in fine or stormy weather. 

The engineers associated with Mr. White in carrying 
out his ideas were Messrs. iss and Oo., of Birming- 
ham, who, up to the year 1889, constructed the machin 
for all the boats built by Mr. White (about 830 in nomber 
The results of these experiments were embodied ina 
steam life-cutter 24 ft. n length, built for the yacht of the 
then Marquis of Hastings. 18 boat attracted the atten- 
tion of the naval authorities, and an order was given to 
Mr. White to build a 27-ft. life-cutter for service with 
H.M.S. Sylvia, for surveying work, a form of boat work 
which is of a — arduous nature for peta A tg The 
boat was 27 ft. long; the boiler pressure, 65 Ib.; revolu- 
tions of engines, 278 per minute ; and the indicated horse- 

ower, 135. The s was about 7 knots. When this 

t was delivered to Portsmouth Dockyard, various 
experiments were carried out, as she was a new type, 
with a view to ascertaining her ‘‘lifeboat” qualities. 
She was allowed to fill from the sea, and in this condition 
she still floated, with machinery, coal, and crew in place. 
It was also found impossible to capsize her by com 
means. The reliability of these harbour tests was con- 
firmed on actual service soon afterwards, Whilst cross- 
ing a bar on the East Coast of Africa she was filled by a 
heavy sea, but did not sink or turn over. The boats of 
an American man-o’-war, which were crossing the bar at 
the same time, were capsized, the crews being thrown 
out of their boats. The Sylvia’s boat saved the crews. 

The next step taken towards our modern naval steam- 
boat was the building by Mr. White of a 36-ft. single- 
screw life-pinnace, with a total weight of machinery not 
exceeding 40 cwt.; this boat was completed and tried in 
1867. She was called Steam Pinnace No. 2. 

The results were briefly as follows : 


Boiler pressure 70 Ib. 
Revolutions 7 Sie 289 
Indicated horse-power ... 31.29 
Speed ie a ae 8.322 


The engines were vertical, non-condensing, with two 
6-in. cylinders by 6-in. stroke, exhausting through a silenc- 
ing tank into the funnel. The boiler was of circular launch 
type, with wet bottom’furnace. She was equal in towin 
power to the 42-ft. service launchesof the old type; and wit 
all weights on board, and filled with sea water, she sustained 
afloat thirty men, whose united efforts rushing from side 
to side on the thwarts failed to capsize her, there being 
still a considerable surplus of buoyancy, even when in this 
condition. These trials had, no doubt, a great infiuence 
in the selection by the Admiralty (of that date) of this 
type of boat for all future steam cutters and pinnaces for 
the Navy ; and until 1878 these boats remained the stan- 
dard for warships’ steam beats, slight modifications in 
over-all dimensions being made from time to time, to suit 
the requirements of the service. I belicve there were 
some 300 of them built, and many are still running. 

In 1878 a desire for ixcreased speed led to two boats, 
each 48 ft. long, being built, one twin-screw and one 
single-screw. The engines were compound; forced 
draught on the close stokehold principle was applied to 
the boiler, a surface condenser of the inside type was 
fitted, the circulating pump being worked off the engine 
shaft in conjunction with an air pump. nsiderable 
increase of power for the same weight of machinery was 
obtained by these means, and the speed of the boats in- 
creased. The two boats referred to were officially tried 
and accepted, with results as follows: : 

In February, 1880, the twin-screw boat obtained a 
speed of 13 39 knots, with a collective indicated horse- 
power of 121.22. : : 

In Avgust, 1880, the single-sc-ew boat obtained a 
speed of 12 148 knots, with an indicated horse-power of 


9. 

The speed of the ‘‘ Service steamboat” being now (1880) 
brought up to 13 knots, it was next considered, in view 
of the development of the Whitehead torpedo at this 
date, and the advantage which rapid power of manceuvring 
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would give a vessel armed with this weapon, how to 
improve these qualities in these fast little pinnaces, with a 
view to utilising them in connection with torpedo work. 

The ‘‘double-rudder turnabout boat” was evolved and 

atented by Mr. White; and in 1881-2 a single-screw 48-ft. 

fitted with this system was purchased by the Govern- 
ment, and formed part of the boat equipment of H.M.S. 
Inflexible in her first commission. 

The effect of the turnabout principle is remarkable, 
and.is readily appreciated by those who witness the 
handiness of a boat so fitted at all rates of speed either 
ahead or astern. 

To reduce the comparison of boats fitted with ordinary 
rudders and those fitted with double-balanced rudders, 
which form the turnabout principle, to figures, we will 
take the following records : 


Type of Boat. Ordinary. Turnabout. 
Length of boat... 48 ft. 56 ft. 
Engines ... Single-screw, Single-screw 

full power 
To Starbd. Port. 
Angle of rudder 40deg. 40 deg. 45 deg. 
Full circle time... 1m.2L8, 1m.19s. 288. 375. 
Number of reyo- 
lutions percircle 508 456 182 177 
Diameter ofcircle 170 yards 153 yards 126 ft. 


Thus the shorter ordinary boat wishing to turn a circle 
at full power requires four times the room to turn in, and 
occupies more than twice as long a time in turning than 
the turnabout boat. 

The next departure (in 1883) was to increase the length 
of the 48-ft. boats to 56 ft., and the beam to 9 ft. 6 in. 
(these dimensions bring us to the present day, as the 56-ft. 
vedette boat is the largest boat carried by first-class ships 
now), the double-rudder system was retained, a single 
ecrew was fitted. 

_In December, 1883, one of these 56-ft. boats was offi- 
cially tried on the measured mile in Stokes Bay; the 
indicated horse-power developed was 142, and the speed 
15.562 knots, with 385 revolutions per minute, the boiler 
pressure was 125 lb. per square inch, and the air pressure in 
stokehold 2.75 in. of water. The coal carried was 6 cwt. 


This class of boat was known in 1883 as ‘‘ Torpedo- | Sloops 


Boats wood.” They were fitted with side dropping —_ 
for Whitehead on and with their relatively high 
speed and extreme handiness were not to be despised 
when taking part in a night attack. 

Torpedo warfare was now attracting great interest, and 
the steel second-class torpedo-boats built by Messrs. 
Yarrow and Thornycroft were designed to form part of 
the steamboat equipment of the first-class iron of 
special torpedo dép6bt ships, and cruisers of the Leander 
type. These little craft, weighing about 12 to 14 tons, 
were hoisted into the ships, to which they were attached 
by means of specially-arranged derricks and boat-hoisting 
engines, and were stowed in crutches on each side of the 
funnel casing. 

Steel torpedo-boats, however, rapidly increased in size 
and speed, and were deemed capableof accompanying a 
fleet at sea ; and as the second-class boats were nob suit- 
able for the general work of the ships to which they were 
attached, they were gradually discarded as part of the 
boat equipment, and en boats are carried instead ; 
these are better sea boats, are all-round working boats, 
and can do the special service for which the second-class 
boats were intended. 

The derricks and boat-hoisting engines originally pro- 
vided for the steel second-class torpedo-boats have been 
retained and developed, and are now fitted to all classes 
of ships carrying heavy boats. 

The experimental ‘* torpedo-boat wood” having justi- 
fied her construction, the title was allowed to drop out 
as regards boats carried by ships; and as ships increased 
in size the 56-ft. dimensions was retained, and the boats 
included under the head of ‘‘ Vedette Boats.” 

From 1883 onward, the progress made in marine engi- 
neering and shipbuilding has been reflected on the % - 
signs of the small craft under review. Changes have 
poawly been made in the 56-ft. boat design, the hulls 

ave been modified, a rifle-proof conning tower has been 
fitted forward, the side air-casings or lifeboat principle 
has been abolished, and the boats divided up into water- 
tight compartments by bulkheads. The engines an 
boilers are cased over, and the boat decked in right aft 
to the cockpit. The indicated horse-power has been in- 
creased, water-tube boilers. substituted for the locomo- 
tive type, and as a result the 56-ft, service vedette 
boat of to-day will travel at 16 knots, while developing 
250 indicated horse-power, carrying a load of twelve 

rsons, and with 25 cwb. of coal in the bunkers. 
The weight of machinery with steam up being 7 tons 
15 cwt. The turnabout principle has been retained, 
and this very fast handy t of boat might easily 
be called the ‘“‘hansom cab” of the fleet, as com- 
pared with the next size, the useful, hardworking, ‘‘four- 
wheeler” 40-ft. pinnace. This hoat is a deadwood boat 
as distinct from a ‘‘turnabout,’ has a specified indi- 
cated horse-power of 75, and obtains a speed of about 


knots. 

It is decked in and machinery cased over as far aft as 
the cockpiv; the lifeboat principle of air-casings is dis- 
carded except in the forepart, abaft the collision bulkhead; 
the boat is, however, divided into water-tight compart- 
menis by bulkheads carried right up to the deck. The 
engines run at 500 revolutions, the boiler is of water-tube 
type, and is worked under forced draught on the closed 
stokehold system, aseparate fan engine being fitted. The 
engines are surface-condensing, a pipe condenser being 
placed outside the boat close to the keel. These boats 
are fitted with offensive weapons, torpedo-dropping gear, 
and a small gun. j i > 3 
In flagships, a modified 40-ft. pinmace is carried as a 








barge for the Admiral Commander-in-Chief, unless the 
flagship has no boat-hoisting derrick, as in second-class 
cruisers, when a 32-ft. only is carried. _ 

The barges are more ornamental than the pinnaces, and 
have no armament fittings. The other standard steam- 
boats are the 32-ft. cutters and 32-ft. ae 27-ft. cutters 
and 23-ft. cutters. These, from the 32-ft. boats down- 
wards, greatly resemble the 32-ft, lifeboat pinnace built 
in 1867: except that the lifeboat principle is not always 
followed, although the steamboats of the new ‘‘ Victoria 
and Albert” are on the old lines, and lifeboats through- 
out, 

The surveying boats are also lifeboats. 

. bane Papa nage A of ae various sizes me paste has been 
rought up to date, the engines compounded, a pipe sur- 
face condenser fitted outside the boats ; and a fan worked 
by a steel spring belt from the main engines discharges 
air into the ashpits. The boilers are of much the same 
type as the 1867 boats, but, working in conjunction with 
condensed water, are more efficient and last longer than 
in the old high-pressure days. et 

The noise of the funnel exhaust, together with its 
occasional shower of sooty water from the top of the 
funnel, are things of the ~. . 

The establishment of ts of the various classes of 
ships in the British Navy is as follows : 


Pinnaces. | Barges. Cutters. 
| | 


23 Ft. 


32 Ft. 27 Ft. 


l | 
40 Ft.|40 Ft./32 Ft. 
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With the construction in this country of warships for 
foreign navies, a gran of equipment of steamboats 
is brought forward, and we find the Japanese Navy 
adopting two 16-knot 656-ft. vedette boats and an 
open moh 02 the steamboat equipment for the battleship 
ar building at Barrow by Messrs. Vickers, Sons, 
an xim. 

The Russian Government require two 56-ft. vedette 
boats and two 40-ft. pinnaces for a vessel building for 
them in France. These four boats are of steel, and very 
fully equipped. 

The Austrian Government use a 47-ft. wooden turn- 
about boat with a speed of 11 knots, and are now adopt- 
ing a specially fast wooden vedette boat 56 ft. in length. 

n connection with the vessels recently built by Messrs. 
Armstrong, Mitchell, and Co. for the Japanese Navy, 
four 56-ft. vedette boats were required. 

Messrs. Armstrong, being always in the front where 
speed is wanted, asked us to consider the possibility of 
giving these four boats a speed of 174 knots under certain 
specified conditions. 

These required careful looking into, and the final desi, 
became a 56-ft. boat, with a ram bow which increased the 
water-line length about 9in. __ 

The hull was very carefully lightened consistent with 
durability where possible, and the total weight of machi- 
nery kept down to 8 tons. The engine was compound, 


with axe cylinders; a water-tube boiler of our own 


type, with a working pressure of 190 lb., was fitted. _ 

Oa our own private trial the boat gave us an exhibition 
of speed that we scarcely hoped for, viz., 194 knots. The 
engines developed 320 indicated horse-power at 565 revo- 
lutions without vibration. _ 

A series of progressive trials were carried out with this 
first boat, the results of which are plotted on the curve 


d | attached on the official trials of the four boats, with the 


load conditions as specified, the means results were as 





Indicated | 





Revolu : 
_— | Horse- Speed. | Date. 
tions. | Power. | 
Nos. 1. 548 | 297 | 18.322 | May 2, 1900. 
ugh 540 297 . | 181 May 2, 1900. 
hee % 538 302 | 1825 | June 6, 1900. 
ve 543 | 292 «| 18.32 | June 6, 1900. 





These four boits are, we boalieve, the fastest vedette 
boats in the world. 3 

We are — similar boat for the Austrian Govern- 
ment; this will shortly be completed, and we anticipate 

ually satisfactory results. 

ou will notice that even so far back as 1864 the revo- 

lutions of the —- were high (278 per minute), and 
that they have still increased until at the maximum speed 
of the four boats for the Japanese Navy we are running 
at 565 revolutions per minute, with an open two-cylinder 
compound engine, with carefully samanel halaman weights 
on two cranks at right angles to each other. i 

Familiarity and eo a with such fast-running en- 
epee 7 nee Messrs. Belliss and Co. (now Messrs. 

an 


Morcom), who, as we have seen, constructed 
all the machinery for Mr. White’s boats (up to the year 
wes in con- 


1899, when an engine works was started ab 








nection with the ship and boat-building shops) in the 
direction of their ‘‘ Quick revolution electric light ma- 
chinery ;” a later development of which is closing in the 
engine and applying forced lubrication to the i 
with a view to running for long periods at a high number 
of revolutions without excessive wear and tear. This 
class of machinery is doing its work satisfactorily for 
electric light stations and on shipboard ; now & 
30-knot torpedo-boat destroyer, built by the Palmer Ship- 
building Company, of Jarrow-on- Tyne, fitted with a 
forced lubrication system, and with engines closed in, is 
about to be officially tried in the Solent. 

We have looked into this class of machinery for the fast 
vedette boats, and have a design ready for use ; but as we 
are already running up to 560 revolutions with an open 
engine, it will probably be some time before this number 
will need to be increased ; and as the matter of wear and 
tear is hardly one which seriously affects boats with small 
coal supply and running short trips, it becomes a ques- 
tion whether it is necessary to close in a small engine and 
make it less accessible for examination. . 

The Admiralty boats are all built of teak, and un- 
doubtedly this is a most serviceable wood for all con- 
ditions of service and exposure to tropical weather; but 
in all the early boats ny was invariably used, 
and we now prefer it for high-speed boats, as it makes, 
size for size, a lighter hull, and may be considered, for 
all practical purposes, equally durable. 

an ee of = a og wv agg hoe 7 ay eee into 
possession of one of our o! ts, built of mahogany 
30 years ago, recently asked us to fit new machinery to 
her as the hull was perfectly sound. 

T am afraid this paper must seem, to many of the gentle- 
men present who are occupied with large undertakings, 
rather of the order of light literature ; but when we con- 
sider that it is in these fast small craft that future 
Admirals who may command enormous fleets first gain 
their experience (as ‘* Midshipmen of a boat”) of inde- 
pendent command, and learn to dle a vessel under 
steam, often in very close quarters, the subject is not an 
unimportant one ; and this 37 years’ work, developing 
from a 7-knot 27-ft. steam lifeboat cutter to a 19 knot 
56-ft. vedette boat, has given an up-to-date steamboat 
equipment, and the opportunity to provide for young 
Naval officers the best possible school in which to lay the 
foundation of those qualities of nerve and rapidity of 
thought and action so essential to the successful carrying 
out of Naval operations.* 





LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 31st ult., Messrs. R. C; and Sons 
launched from their Tees dockyard, Middlesbrough, a 
steel cargo steamer named the Barendrecht, and measur- 
ing 341 ft. 3 in. in “ev over all, 47 ft. beam, and 
28 ft. 64 in. depth moulded, The machinery will ba 
fitted by Messrs. Richardsons, Westgarth, and Co., 
Limited, the cylinders being 24 in., 38 in., and 64 in. in 
diameter by 42 in. stroke, steam being supplied by two 
extra large boilers working at a pressure of 160 Ib. to the 
equare inch. 





Messrs. Ramage and Ferguson, Limited, shipbuilders, 
Leith, have just completed the twin-screw tug Helen 
Peele, for the service of the Royal National Lifeboat 
Institution ab Padstow, Cornwall. The vessel has been 
built to the plans and under the superintendence of Mr. 
G. L. Watson, naval architect, Glasgow, and is of the 
following dimensions : Length, 95 ft. ; breadth, 19 ft. 6 in. ; 
and depth moulded, 11 ft.6in. The machinery consists 
of two sets of compound surface-condensing engines, 
with cylinders 11 in. and 22in. in diameter by 15-in. 
stroke, steam being supplied by a boiler working at 
100 lb. pressure. On the trial = in the Firth of Forth 
the guaranteed speed was exceeded by one knot. Captain 
Nepean, chief inspector of lifeboats, represented the 
Royal National Lifeboat Institution at the trials. 





ARGENTINE Rartways.—An electric tramway is about 
to be constructed from Quilnes to Buenos Ayres by 
Messrs. Bemberg and Co. The line will be about 144 
miles in length. : 





Tue Suzz Canat.—The transit revenue collected by the 
Suez Canal Company in the first eight months of this 
year was 2 671,394/., as compared with 2,361,511/. in the 
corresponding —_ of 1900. The number of ships which 

wand een the canal to — 31, this year, was 
2438, a compared with 2266 in the corresponding period 
te) ; 





Buenos Ayres GREATSOUTHERN RaILway.—The Buencs 
Ayres Great Southern Railway Company, Limited, is 
pushing forward work as rapidly as possible on its Pringles 
extension, but there is now little PF aap go of the line 
being opened to Pringles by the close of the year. The 
line is expected, however, to be opened up to Fortin 
Pavin Station, and perhaps beyond, in time for the 
wheat traffic of the coming season. 


Gas at Parts—The revenue collected by the Parisian 
Company for lighting and heating by gas in July was 
202,205/., as compared with 211,490, in July, 1900, show- 
ing a decrease of 9285/., or 1 39 per cent. he aggregate 
revenue collected by the company in the first seven months 
of this year was 1,937,123/., as compared with 1,966,945/ 
in the corresponding period of 1900, showing a decrease of 
29, 8227., or 1.52 per cent. 


* [The is accompanied by seven appendices, 
which our an ned not permit us to reproduce.—Eb. E. ] 
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FOREIGN COMPETITION IN SHIPPING 
AND SHIPBUILDING. 


Tue progress made by some of our industrial 
competitors in shipbuilding and shipowning is very 
considerable, and its influence in the diversion of 
commerce is still more marked than statistics sug- 
gest. So long as the shipper has sufficient cargo 
for one, or even several ports consecutive upon an 
ocean route, to fill a ship of moderate size, it may 
be just as convenient to charter a ‘‘tramp” 
steamer belonging to any nation, always provided 
that the freight is low enough, and the British 
*‘tramps” are excellent in this respect. But with 
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the beginnings of foreign commerce, the general 
experience is that the consignments are compara- 
tively small, and that much canvassing over a wide 
area 1s necessary to secure & complete cargo even 
for a series of ports. In such a case it is of great 
importance to have trading steamers as distinct 
from the ‘‘tramp,” and that these steamers shall 
leave the manufacturing country at regular intervals, 
80 as to distribute at stated periods. It will 
be recognised that, hitherto at all events, Britain 
has held an advanced lead, and that foreign nations 
have commonly had to send their foreign goods vid 
London or Liverpool, to the disadvantage of the 
growth of their trade. The transshipment necessary 
in such case is not only costly, but results in 

reakage, as well as inconvenience. Germany fully 
a this a few years 860, and the results 
been very striking. At the present time she 


Brite many, sailin across the Atlantic. as 
ritain. She 
the Far East, 


has a splendid fortnightly service to 
her ships call at convenient ports, 





GREAT BRITAIN 
Ds ee em OR 
GERMANY = 
UNITED STATES 





whence coasting vessels, as well as river steamers, 
distribute the German manufactures locally; 
indeed, the principal communication with Siam, and 
practically the whole local trade, is now in 
the hands of the Germans. India, China, Japan, 
and Australia have arrivals from Germany 
every fortnight. There is a large subsidy for 
maintaining these services, which are conducted by 
the Hamburg-American and North German Lloyd 
companies, working conjointly. Recently a new 
contract was en into for a service which 
will embrace not only the East Coast of Africa, as 
hitherto, but also the West Coast; and larger and 
fasters steamers are being built for the purpose, 


MERCHANT FLEETS OF THE WORLD. Fig. Zz. 





Year 1/900. 
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under asubsidy which will insure a return upon the 
capital involved. The East African steamers have 
been running monthly for some years, and it is an 
evidence of the advantage of such com- 
munication that the value of s carried has in- 
creased in seven years from 610,000/. to 1,956, 950/. 
sterling, of which 300,000/. and 955,000/. respec- 
tively were German manufactures. Thereisalso a 
regular service to the West Indies and South 
America, and it will be seen that although the 
German Merchant Navy is now only one-fifth in 

int of tonnage that of the British Merchant 

avy, its effect on the distribution of consign- 
ments of erin goods is greater than mere 
compari of tonnage suggest. 

The French fleet has not been materially in- 
creased, notwithstanding heavy subsidies, although 
the Messagdries Maritimes and the French Trans- 
Atlantic Company have done great service in the 
promotion of French foreign trade; both have 
their own shipbuilding yards—inadequate as regards 








the former company—and beyond these establish- 
ments little is done in merchant shipbuilding, a. 
result in measure due to the high rotective 
tariffs, which are not fully com ted for by the 
shipping and shipbuilding subsidies. 
the United States, on the other hand, there- 

seems every prospect of a new subsidy scheme 
being brought forward, as it is recognised that 
much good might accrue from regular sailings to. 
foreign ports. The only distinctly American lines 
are those to Southampton, and another across the 
Pacific ; and Americans reproach themselves with 
the surprising fact that only 13 per cent. of the 
foreign — trade, and 7 per cent. of the foreign 
export trade, is carried in American v ; whereas 
in the days of the old wooden sailing-ships, 25 per 
cent. to 30 per cent. was the average: the decrease 
has been very gradual. The increase in American 
merchant shipping in recent years has been largely 
on the Lakes and in the coasting trade of the 
United States. But a new period is at hand, when 
the United States will endeavour to gain the same 
position with a modern merchant fleet that she once 
enjoyed with her famous wooden sailing ships. 

Diagram Figs. 1 and 2 illustrate by a series of 
flags the growth of the principal merchant fleets 
of the world during the past ten years. In this 
diagram it is assumed that three cay ag tons 
are only equal to one steam ton; thus the diagram 
is on the basis of steam to! and is conse- 
quently a more accurate measure of the carryin 
capacity of the — fleets than if sailing an 
steam tonnage had been reckoned of equal import- 
ance. Reckoned on this basis, the British tonnage 
has increased from 8,584,600 to 11,700,000; the 
German to! e has increased from 1,146,000 to 
2,116,000 ; and the United States tonnage from 
952,900 to 1,131,151; the only other increases 
worth noting are those of Norway, from 693,000 to 
1,056,600 ; of Russia, from 246,500 to 476,900; and 
of Sweden from 279,900 to 456,000. Generallyspeak- 
ing, each nation has considerably increased its carry- 
ing capacity, although in varying proportions. The 
TaBLE I.—Reckoning Sail and Steam Tonnage as Equal 

the Tonnage in 1890 and 1900 was as Follows ry 














— | 1890. 1900. 
No. tons. No. 
United Kingdom 9167 |10,241 856 | 8914 | 13,241,446 
British Colonies me --| 2004 | 1,855,250 | 1924 | 1,019,808 
America, United States of ..| 3272 | 1,823,882 | 2820 | 2,035, 
Austria-Hungary “< -.-| 368 | 269,648; 270) 416,084 
Danish .. ‘a 808 | 280,065) 802) 519,011 
Dutch 544 | 878,784; 406 530, 
French 1380 | 1,045,102 | 1214 | 1,350,562 
German .. 1876 | 1,569,311 | 1710 | 2,660,033 
Italian .. 1655 816,567 | 1176 983,655 
Norwegian 8369 | 1,584,355 | 2880 | 1,640,812 
Russian .. 1181 | 427,336 | 1246 | 720,901 
Spanish .. | 883 | 534,811 | 697 | 604, 
Swedish | 1470 475,964 | 1433 | 637,272 











vast value of the shipping trade of the world may be 
indicated by an approximate estimate. In a com- 
putation of the exports of all the we 
countries in the world, it is found that the value 
of all the exports from the contributing countries 
in 1886 increased in value by over 200,000,000. 
sterling by the time they became imports at their 
destination ; and while some part of this increase 
may be due to ng insurance, &., a large 
proportion is to accounted for by transport 
charges. In 1898 the corresponding advance—a 
rough measure of the value of the world’s 
transport trade—was 228,000,000/. sterling. The 
increase here is at a much less percentage than 
the addition to the volume of trading, indicating 
much cheaper transport. It becomes of interest 
to ascertain whether or not Britain’s share of this 
great transport trade is a relatively increasing 
or a d ing quantity. The only method of 
arriving at such a result is to take asa basis the 
tonnage of merchant ships entering into, and clear- 
ing from, the harbours of different countries. 
This is shown by two contrast diagrams (Figs. 3 
and 4) in which the totals are given on a 
line divided to indicate the total tonnage, the 
tonnage owned by the country itself, and the 
tonnage of foreign ships other than British. 
The years compared are 1880 and 1899, In 
the case of the United States, the British pro- 
portion has in twenty years increased from 51 per 
cent. to 57 per a of the a er sere ton- 

e frequenting American ving gone up 
free 15,000,006 to 26,000.00. The German ton- 
nage has increased from 2} millions to 4,614,000 
tons; but with the exception of Norway and 
Sweden, the other increases are barely propor- 








434 


ENGINEERING. 








[Sept. 27, 1901. 








tionate to the total. As regards the shipping in 
French ports, our proportion in twenty years has in- 
creased from 40 to 47 per cent., while the home ton- 
nage has decreased by several points. In the case of 
Germany we find that a very considerable increase 
has been made in the total, and that the home 
tonnage has more than kept pace with this increase, 
the proportion having gone up from 39 to over 
44 per cent., while Britain’s proportion has con- 















Britains OvERSEA Snippins Worx 


20 


ogee, Fig. 5, ~~ oe ooapeg ninning or 
clearing with cargoes (excluding ships in ballast), 
and indicates the total British a 
riod of fifteen years. The 
er explanation. 





foreign owned, for a 
i needs no f 
iagram, Fig. 6, shows the nationality of the 
steam vessels which have thus entered into, or 
cleared from, British ports during fifteen years ; it 
refers only to steam vessels, as British owners have 
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result of the recent extended use of wood pulp for 
| papermaking. The Danish and Dutch advance is 
accounted for by the large amount of dairy produce 
being sent from those countries; and here it may 
_ be said that the steamers engaged in this trade are 
largely run by dairy associations promoting this 
particular trade. 

Another way of indicating the relative progress 
of steam shipping is by showing the proportion of 
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rz) 
siderably decreased—from 37 to 32 percent. As 
regards Russia, it will be seen that our position has 
improved, but that Ituly has captured the larger 

roportion of the augmented tonnage frequenting 
oa own ports, the ratio of Italian tonnage having 
increased from 34 to 44 per cent., while ours has de- 
creased to 26 per cent. In the Belgian tonnage the 
foreigner has made greater p than ourselves, 
due largely to German ships, while in Sweden and 
Norway we fail to hold our position ; in respect to 
Holland our position has barely kept pace with the 
total tonnage. 

As to Britain, it may be said that the foreign 
tonnage frequenting our harbours has in twenty 
years increased from 17} to 35 million tons ; if we 
eliminate ships in ballast and take only sailing and 
steam vessels with cargoes, the increase is practi- 
cally in the same proportion, ~e* to 274 million 
tons. Of the total increase in fifteen years, of 
25,000,000 tons of shipping entering or leaving 
the United Kingdom -wi 
is due to the foreigner and barely 12,000,000 
to the British ships. Of all shipping in our har- 
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bours in 1880, 29.6 per cent. carried 
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cargo only, 13,000,000 | all 
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(From Board of Trade Tables, N° 278 Page&&9.) 





practically discarded sailing vessels, so that for 
most purposes steam vessels compete more aggres- 
sively with British owned ships. The increase in 
all cases, it will be seen, is marked, The drop 
in the United States line in 1898 was due to 
the war, which necessitated the American line 
steamers being enlisted for service as cruisers. 








while now the proportion is 34 per cent. 


The Norwegian and Swedish increase is largely a 











tonnage owned by the respective Powers passing 
through the Suez Canal, the gateway between 
the Western and Eastern countries. This is 
indicated in di , Fig. 7, which shows, for 
ten years, the total tonnage of ships of all 
nationalities passing through the » as W 

as the tonnage of vessels of British, German, 
French, and Dutch nationalities. It will be 
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seen that so far as general trade is concerned 
we hold our own. 
Coincident with development of home tonnage 
for home requirements, there has been a steady 
aim in competing countries to develop the ship- 
building industry. The tendency during the past 
decade to increase naval armaments has enormously 
assisted this, for patriotic reasons have suggested 
the building of those warships at home; at the 
same time the great shipowning companies were 
encouraged—a stronger word might even be used 
—to have their vessels built at home. Existing 
shipbuilding yards have thus been largely deve- 
loped to undertake a class of work which fifteen 
years ago was unknown to them. Formerly all 
large passenger steamers for Germany, Austria, 
America, and other countries were built in Great 
Britain, and it was the rule that complete drawings 
had to be supplied with each ship. It might be easy 
from this source to trace the evolution of the large 
ships built by some of our industrial competitors, 
but, at the same time, it must be frankly admitted 
that there have been, particularly in recent years, 
departures which. suggest distinct originality. At 
the Loge time our greatest competitor in ship- 
building is Germany ; this is due in some measure 
to the combination of cheap labour with efficient 
machine tools; in fact, some of the works of 
Germany are at least as well equipped as those on 
the Clyde. Without entering into details, it may be 
said that wages are lower. The engineers, for 
instance, working on the construction of the great 
Atlantic liners are paid about half the hourly rate 
obtaining in some establishments in this country ; 
and although the economy or efficiency of the 
labour may be less, the total labour cost of work is 
under that ruling in this country. In America, 
on the other hand, wages are higher, and since 
labour-savirg machinery can enter into the c-st of 














building ships only to a more or less restricted 
extent, the labour cost of a ship is greater, probably 
from 10 per cent. to 15 per cent. Material, on the 
other hand, is cheaper in America ; and wherever 
it is possible machinery has been adopted to a 
greater extent than in this country. In spite of 
high labour, new shipbuilding yards are being in- 
stalled in the United States, for the execution of 
Government, as well as of private, contracts. 

It is difficult to obtain accurate comparative data 
on the relative cost of ships, because of the great 
variations in design, and the fact that the ocean 
steamer of British build differs much from the 
coasting or lake steamer as constructed in America. 
Lake steamers are efficient cargo carriers. The 
largest of these carry 7900 tons, and, fitted with 
quadruple-expansion engines supplied with steam 
from water-tube boilers, costs at present from 91. to 
101. per ton of deadweight, while 3000-ton steamers 
cost from 111. to 111. 10s. per ton. In this country 
the ocean ‘‘ tramp,” to take 4000 tons at 9 knots, 
costs 10/.; the 6000-ton 10-knot steamer, 9/. 10s., 
and the 10,000-ton 11-knot steamer, 12/. per ton 
deadweight carrying capacity ; so that, even allowing 
for the lighter‘ scantlings, the American lake ship 
is not much costlier than the British steamer. In 
the Lake districts, where there are special facilities 
in the way of steel and coal, the only chance of 
competition at present with British builders appears 
to be in the event of a trade being develo be- 
tween the Lakes and the Atlantic; a practice 
already inaugurated. The canal lock which limits 
the dimensions for vessels to trade between the 
inland Lake ports and the Atlantic is 270 ft. long, 
45 ft. wide, and 14 ft. deep. 

In the prices given above there has been an ad- 
vance of 50 per cent., so faras Britain is concerned, 
as compared with those of a few years ago, largely 
owing to the cost of labour, not only in the A od 


building yard, but at the steel works.; it is doubtful 
if in the immediate future labour rates will recede 
to their former level. It is interesting to note the 
relation of the cost of labour to the total cost in 
regard to British ships. Table II. indicates 
such costs now and ten years ago for different 
classes of ships constructed at works which are 
amongst the best in this country, so far as_machi- 
nery and management are concerned. It should be 
noted that wages have considerably increased 
during the ten years referred to, so that in the com- 
parison some allowance must be made for this, 
where the intention is to ascertain the effect of im- 
proved mechanical appliances towards the ter 
economy of labour. In the case of the hull there 


Fig.2 
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seems practically no change, the slight increase 
shown in several cases being probably due to the 
higher rate of wage, Generally there has been a 
slight decrease in the labour cost of the engines, 
which is, perhaps, the result of the introduction 
of automatic machine tools and increased cutting 
speeds in lathes and the like. But in the case of 
boilers there is no marked improvement. Modern 
high pressures demand more careful workmanship, 
so that the labour bill is necessarily higher. 

Commendation may here be expressed for a 
practice now being introduced in one or two of the 
American works, where a mathematician is specially 
engaged to work out formulz for establishing the 
ioaath of time necessary for any job in the machine 
shop ; the needed speed, cut, and traverse being 
thus ascertained, the machine-man, when he gets 
the job, has these data given him, and is thereby 
informed of the time a job should take, and how it 
may be accomplished within that time. The result 
is said to bea marked economy. « 





The limited application of machinery possible in 
the building of the ship has till now militated 
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against the extension of the American merchant 
marine ; but should Congress pass a subsidy Bill, it 
will compensate the shipowner for the higher capital 
charge involved in building in the States owing to 
dearer labour, and there will then be every prospect 
of a great extension in American merchant shipbuild- 
ing in the immediate future. At present there are 
about ten yards on the United States seaboard 
capable of producing the largest vessels, besides a 
number of firms who have facilities for moderate- 
sized steamers, so that the economic condition is 
the only obstacle to pronounced success. This is 
being improved by the extensive additions to the 
American Navy now decided on and under con- 
sideration. 

TaBLE II.—Showing Labour Cost in Ship Construction, 




















Cost of Labour in Relation 
to Total Cost. 
tae Date. 

Hull. Engines. | Boilers. 

| percent) percent |per cent 
Channel passenger steamer) 1690 41.7 28.4 38.6 
vi ae a 1900 41.6 28.8 80.7 
Cruiser.. é 1887 42.3 | 29.4 88 8 
eee 1809 | 466 | 20.4 | 85.2 
Battleship 1891 46.8 21.8 40.0 
ss ¥ 1897 49.6 24.7 41.5 
Cargo steamer 1889 88.2 23.8 85.0 
1960 401 | 22.7 | 80.9 
Paddle steamer .-| 1891 40.9 | 82.5 | 87.8 
” ne -»| 1898 42.0 80.5 | 388 

| 





In Germany there has been a steady advance in 
the number of shipbuilding works, as the following 
Table indicates : 

Table Showing Growth of Shipbuilding in Germany. 








,... | Number of | Number of | Shipbuildin 

Yous, | Works. Workers. Slips. ‘ | Docks. 
1870 | 7 | 2,800 16 2 

1880 | 18 8,500 47 9 

1990 | 2 21,800 108 17 

1900 | 89 87,750 154 27 





Simultaneously with this increase in the number 
of such works, there has been a material growth in 
auxiliary industries, particularly in the production 
of steel plates for shipbuilding, which are now 
exported to the Clyde and elsewhere. Again, 
although raw material is admitted to Germany free 
of duty, the quantity imported in 1899 was only 
39,000 tons, as compared with 52,000 tons in the 
preceding year ; at the same time the total tonnage 
of steel actually used had increased from 69,000 
to 85,000 tons. 





THE BRITISH ASSOCIATION. 
(Continued from page 404.) 
THe ENGINEERING SEcTION. 

Section G met again on Monday, September 16, 
the President, Colonel Crompton, occupying the 
chair. The first paper taken was a contribution by 
Mr. Killingworth Hedges on 


PrRoTEcTION FROM LIGHTNIN. 


The author compared Continental and American 
practice, and gave an account of his rearrangement 
of the system used at St. Paul’s Cathedral, where 
the conductors, erected as recently as 1872, were 
found to be totally inefficient, both as regards the 
conductivity of the joints and the resistance of the 
earth connections. Inthe plan recommended, both 
for this installation and for the more recent one at 
Westminster Abbey, the number of ordinary con- 
ductors from air to earth had been greatly increased ; 
and, besides these, horizontal cables were run on 
the ridges of the roofs and in other prominent 
positions so as to encircle the building, being inter- 
connected to the vertical conductors wherever they 
cross one another. The horizontal cables were 
furnished at intervals with aigrettes, or spikes, 
which were invisible from the ground seal, and 
designed to give many points of discharge. At the 
same time they, in conjunction with the cables, 
would receive any side flash which might occur 
should any portion of the res oc a direct 
stroke of lightning. The unreliability of soldered 
joints for conductors, whether of cable or ta 
led the author to design a special joint box. Owing 
to the difficulty of sinking an earth plate of sufficient 
area, on account of old foundations at St. Paul’s, a 
tubular earth had been designed. It needed little 


space, and had the advantage that, if a suitable 
moist ground were not obtainable, the desired low 
electrical resistance could be attained by leading a 





tube in connection with the rain-water pipes, so 
that a portion of the rainfall was diverted to the 
tubular earth. The author alluded to the immense 
amount of damage to property annually occurring 
which might be prevented if efficient conductors 
were installed. He mentioned that instead of every 
church having its lightning conductor, not 10 per 
cent. were so provided ; and in the case of other 
public buildings the percentage was not much larger, 
the reason in the case of the former class of build- 
ings being that a vicar wishing to safeguard his 
rena has usually to pay the cost out of his own 
et. 

P'The discussion on Mr. Hedges’ paper was opened 
by Mr. Currie, who said there appeared to be a 
change of front in regard to the manner in which 
lightning conductors should be fixed. Formerly it 
was considered they should not be in contact with 
the building. The Lightning Committee then said 
they should follow the building line, but now Mr. 
Hedges had gone back to the first-named plan. 
He would be glad to know which architects should 
advise. 

Professor Jamieson gave details of laboratory 
experiments, and illustrated by means of the black- 
board certain principles in regard to the action of 
lightning. He would be glad to know why rods 
should be preferred to flat strips for conductors. 
Another speaker gave instances of bad earths he 
had met with. 

Mr. F. G. Bailey pointed out that the author 
had said that architects, as a rule, treat the question 
of lightning conductors in a very brief manner, 
and in their specifications seldom say anything as 
to the way in which they are to be run, or of the 
necessity for good joints and good earth connec- 
tions. The speaker thought it would be hopeless 
to expect architects to pay more attention to the 
matter until electricians and engineers had decided 
what should be done. As yet the practice was far 
from being settled. There was no proof that all 
these elaborate copper strips were necessary, for 
no case was on record of copper rods having fused. 

The author, in reply to the discussion, said that 
Mr. Currie was quite right in regard‘to the change 
in practice. He had recommended keeping. the 
conductor away from the building, because that was 
the plan followed on the Continent, where lightning 
storms were much more frequent than in this 
country. It was very difficult, in following the 
shape of a building, to avoid corners and sharp 
turns, which would prevent the current from follow- 
ing the conductor. In a case in which a chimney 
had been struck at Wallsend, the lightning went 
to the chimney first, then to the conductor, and 
after that back again to the chimney, knocking 
part of it down. He had preferred round rods to 
flat strips, on the authority of Dr. Oliver Lodge ; 
and agreed that architects might get puzzled if first 
one thing were recommended and then another. 
He would, however, prefer not to lay down any 
rules as absolutely definite until more results were 
brought in from the various persons who were 
making observations all over the country. It was 
in order to get these data that the Lightning Com- 
mittee had been constituted. 


Toe ComMERCIAL ImporTANCE OF ALUMINIUM. 

A paper by Professor E. Wilson on the ‘*Com- 
mercial Importance of Aluminium” was next read 
by the author. This paper we publish on 
page 464. After referring to the great increase in 
the production of this metal, the author proceeded 
to state that as far as was known aluminium 
existed nowhere uncombined in the metallic state, 
and its production was essentially a chemical 
operation. Aluminium could be used to produce 
an enormous number of alloys, some of which, con- 
taining 1 to 2 per cent. of other metals, combined 
the lightness of aluminium with greater hardness 
and strength. Other alloys, containing from 90 to 
99 per cent. of other metals, exhibited properties 
of those metals, but much improved for certain 
purposes. The purest aluminium obtained com- 
mercially contained traces of iron and silicon ; since 
the weight of a given volume of a metal might 
govern its financial value, copper being 3.37 times 
as heavy as aluminium. The prices of metals 
fluctuated very much, but taking copper at 70/. and 
aluminium at 1301. per ton, aluminium was consider- 
ably cheaper than copper. The use of aluminium 
as a conductor of electricity was engaging the atten- 
tion a cag very much at the present time, 
and y large quantities of it had been used. 
Weight for weight the conductivity of this aluminium 








was double that of copper, or, for equal conduc- 
tivity, half the weight of aluminium would be re- 
quired ; or fora given length of conductor carrying 
the same electric current with the same loss—that 
was, the same fall of potential—the relative weights 
would be as one of copper to half of aluminium. 
This necessarily involved a great saving in trans- 
port, and there was the additional advantage that 
fewer and lighter poles were required for erecting 
overhead conductors. It had been urged against 
aluminium that it gave trouble in jointing. The ordi- 
nary metals were strongly electro-negative to alu- 
minium, so that if other metals than aluminium were 
used in jointing, galvanic action would occur in the 
presence of moisture. In power transmissions 
mechanical joints had been made with success ; 
but, with proper precaution, aluminium wire could 
be welded either by the use of the blow-lamp or 
electrically. Aluminium could be melted in plum- 
bago or sand crucibles without becoming brittle or 
taking up silicon, provided that the temperature 
did not much exceed 626 deg. Cent. or 1160 deg. 
Fahr., its melting point. The shrinkage of pure 
aluminium was .20in. to the foot, as compared 
with .187 in. for copper. The addition of alu- 
minium to iron or steel had the great advantage of 
keeping the metal more fluid in the ladle, thus 
saving by the avoidance of blowholes. At high 
temperatures the metal decomposed nearly all 
metallic oxides, and prevented blowholes by com- 
bining chemically with the gas which formed the 
holes. Its action was stated to be about twenty 
times as powerful as silicon, and the resultant 
steel was superior in toughness and ductility. 

The discussion on Professor Wilson’s paper was 
opened by Sir W. Preece, who said that, in common 
with many other engineers engaged in the practical 
application of electricity, he had devoted a great 
deal of attention to aluminium, because he felt 
that if all the merits claimed for it were well 
founded, it would be of immense service for ex- 
tending telegraphs through new countries. For 
telegraphic and telephonic purposes they had been 
trying for several years to get the proper stuff 
manufactured which would withstand the variable 
strain to which the wires were subjected in 
storms—snowstorms particularly. In South Africa 
thousands of miles of telegraph wire had to be 
carried on the backs of negroes, and it was a very 
great point to save weight. But although there 
were a good many miles of aluminium wire worked, 
up to the present the success had not been such as 
to give any cheerful hopes of its ultimate use. He 
did not know why it should be so. The manu- 
factured wire drawn dgwn to the sizes required 
for telegraphic pur was not uniform in its 
texture, and it had not, up to the present, suc- 
ceeded in withstanding the strain of air pressure 
like iron or copper. He looked upon that as 
entirely a defect of the manufacture, and not a 
defect of the material itself; and he was sure it 
was only a question of time to get it thoroughly 
cured. The question of joints had been entirely 
solved in telegraph wires, and would be in all other 
applications. ey had only to wait for improve- 
ment in manufacture of the material. 

Professor Barr pointed out the difficulty of solder- 
ing aluminium. He understood that the operation 
was carried out in a bath of solder, the parts having 
to be scraped clean, and kept from contact with the 
air. It was a misfortune that the coefficient of ex- 
pansion was high and that the metal would so 
readily take permanent set. Good castings could, 
however, be made. Another speaker said that Mr. 
Wilson had attributed the good effect of aluminium 
in molten iron and steel to be due to the reducing 
action causing gases to be absorbed. He, however, 
was inclined to attribute the result to the absorp- 
tion of nitrogen. 

Mr. Nichol Brown said that the author’s estimate 
of 500,000 tons of copper being produced a year 
was about right. When he (the speaker) first went 
into the trade, some years ago, the quantity was 
about 100,000 tons; but if there were only the 
same use for copper now that there was then, the 
demand would only be about 150,000 tons at the 
present time. That was to say, the greatly- 
extended demand had come from new uses, an’ 
of these the applications for electricity were 
the chief. This pointed to the fact that unless 
more copper were discovered the price would 
goup. He doubted if aluminium could be bought 
at 1301. per ton. He thought the price was more 
nearly 1501. a ton. 

Professor Jamieson had heen told by the trade 
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that it was very difficult to know what solder to/described, and illustrated by lantern slides, a|component. Their average amplitude is also equal 
use for aluminium. Ina ship upon which he had | number of bridges in the provinces of Szechuan|to that of the longer component. This indicates 


made a voyage 90 per cent. of the cooking utensils 
were of.aluminium. Another speaker referred to 
the rapid manner in which aluminium was corroded 
in salt water. 

Colonel Crompton, in closing the discussion, said 
that-he had -used-a-good..deal of aluminium,-_in.the 
form of tubes, and also. in the form of sheets, and 
he did not find that they could obtain in practice 
with any certainty aluminium having the strength 
and elasticity given in the Rye When they 
applied to those. who supplied aluminium tubes, 
and asked them to give some guarantee of what 
their power would be of .withstanding mechanical 
stress and vibration, the manufacturers insisted 
upon a thickness so far in excess of what would be 
necessary in copper and in still harder. and tougher 
alloys, that, practically, the saving in weight was 
so small, it was not worth while incurring the 
risks of using the lighter metal. When they dealt 
with a metal such as copper they could have tubes 
excessively thin and excessively durable. The 
question of the use of aluminium as a conductor 
was of the highest commercial importance ; but 
there seemed to be. some ,uncertainty in its 
production, which was a great stumbling-block to 
its use in that direction. Any of the remarks he 
made were not in the direction of discouraging the 
producers of aluminium, but were simply intended to 
get authorities to look into the causes of the failures 
which occurred, and which ap ed to be the real 
bar to the extended use of aluminium. In South 
Africa they had found aluminium utensils a great 
boon, and the metal served a useful purpose in 
regard to electric conductors, as it kept the price 
of copper in check. All present were anxious for 
the success of aluminium, but it was best to look at 
the facts clearly. It would be a great thing if 
the chief stumbling-block, the uncertainty of the 
product, could be removed. : 

In replying to the discussion, the author said 
that the unreliability of aluminium was chiefly a 
defect when used for telegraph purposes, and not 
when it was utilised for the making of larger 
cables for power distribution. He thought that 
was due to the relatively higher wind pressure on 
the smaller wires. In regard to what Professor 
Barr had said, it was doubtless a difficult matter 
to solder aluminium effectively, but it could 
be done. The operators must, however, be 
well trained. The most troublesome task was 
to prevent the formation of oxides, but with 
practice this could be guarded against. The 
question of thermal properties and permanent 
set was important and interesting. No doubt 
the expansion co-efficient was very great. He was, 
of course, not certain that the explanation he had 
given of the way aluminium affected iron and steel 
castings in getting rid of blow-holes was the true 
one, but his knowledge of metals led him to think so. 
What was said about the absorption of nitrogen was, 
however, of interest. In regard to the relative de- 
mands for copper and aluminium, he would point 
out that if the use of the latter metal were doubled, it 
would only equal 2 per cent. of the consumption of 
copper. There was evidently, then, a large field for 
aluminium without much affecting the copper 
supply. The tests he had. quoted did not give the 
inconsistent results mentioned during the discus- 
sion. The experiments had all been most carefull 
made in Professor Capper’s laboratory at King’s Col- 
lege, London. In joining aluminium wires great care 
must be taken not to introduce any other metal. 
He had no data as to whether a soldered joint 
would last, but he considered it would be bad 
policy to expose it to air. He would not recom- 
mend aluminium for marine construction, unless it 
could be so well painted as to keep the salt water 
from it. It must have absolutely complete protec- 
tion, as the chlorine gases evolved from the salt 
water would soon eat the metal away. He did not 
see any reason why such different results should be 
obtained from different samples of tubes, as the 
process was now well under control. Colonel 
Crompton here said the makers would not guarantee 
certain specified results unless the thickness of 
metal were so increased as to render the lower 
specified gravity of the metal of little benefit, 
because there was such a small saving in total 
weight as to be hardly worth considering. 


CurInEsE BripGEs. 
_ A paper by Mr. R. Lockhart Jack on ‘‘ Bridges 
in Northern China” was next read. The author 








and Yunnan, in Western China. There was, he 
said, reason to believe that the form of the 
bridges found in these provinces was evolved 
locally, although much of the decoration was 
distinctly of Indian origin, and was, no doubt, 
introduced with..the..Buddhist faith. The Chinese 
had learned to use their materials with considerable 
skill, and a aon investigation of their handi- 
craft possibly would reveal whether they had 
developed a formula for their guidance or whether 
by long experience their bridge builders had 
learned to turn out good work by empirical 
methods. The subject as a field for scientific 
investigation was untouched, and would certain] 
yield results of great interest when compared with 
medieval and modern work in Europe. 


Recorpine SounpINcs BY PHOTOGRAPHY. 


Mr. J. Dillon next described, by.means of dia- 
grams and black-board sketches, an apparatus he 
had devised for taking and recording soundings. 
He said that hydraulic and other engineers had long 
been considering the most suitable form of a ma- 
chine for ascertaining and recording the depths of 
rivers, harbours, and other waters. For some years 
he had been engaged in perfecting a machine for 
this class of work which was attached to a boat. It 
enabled the user todo much more work with greater 
accuracy by reading off or recording from a movable 
scale the variable depths. of water the boat. was 
passing through. 
working by means of charts and diagrams, and then 
showed how the records could be:photographed. 

A very brief discussion followed, in which ..one 
speaker asked if the apparatus had been used. for 
any important work and whether the speed of ten 
knots as mentioned by the author had been reached 
in practice. In reply, the author said he had tried 
the invention ina river abroad and had used it at a 
speed of three miles per hour. 


THe Heicut or WAVES. 

A paper by Mr. Vaughan Cornish on the size of 
waves at sea was next read. Theauthor said theheight 
of the ocean waves in deep water, far from land, 
has been determined with fairly concordant results 
by independent observers. The values which we 
quote are the average of the heights of a number 
of successive waves, 


Heights in Feet. 
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Wilson | 











—_ Desbois. Paris. | parker, | Mean. 
Hurricane .. 28.54 25.43 | 28 | 27.392 
Strong gale .. 20.64 16.57 | 23 | 20.07 
Gale .. oe 15.42 a 14 | 14.71 
Strong breeze 10.83 ee | 8 9.415 





These values are only about one-half of the 40 ft. 
or 50 ft. which experienced seamen frequently 
state to be the size of the waves met with in 
strong gales in the open ocean. The author has 
observed during gales in the North Atlantic that 
waves of a larger size recur at short intervals, and 
that it was these which riveted the attention and 
which were dangerous. He thought that it was the 
average size of “‘ ordinary maximum ” waves which 
were commonly estimated by seamen at 40 ft. to 
50 ft., and he suggested that it is desirable to record 
in future not only the general average height, but 
also the height of the ordinary maximum waves. 
This practice would do away with much of the ap- 
parent discrepancy between the accounts of the size 
of waves at sea, and would give some notion of the 
simultaneous differences of roughness at different 
points. The highest waves in deep water are recorded 
during storms, but the longest are the swells en- 
countered in a calmer atmosphere. At sea, where 
the ship rises and falls, and there is no fixed object 
to provide a datum line, crests and troughs are 
judged less by actual elevation than by convexity 
or concavity of the water’s surface. When the pro- 
files of two waves of nearly equal amplitude, but of 
very different wave length, are combined, the result- 
ing wave line presents a series of inequalities, the 
wave length of which is fairly regular, and equal, 
on the average, to that of the shorter component. 
The author illustrated by sketches on the black- 
board that when the two combining waves of very 
different wave length are of equal steepness, the 
combination appears as a series of inequalities, 
which,. although displaying minor sinuosities of 
outline, have the wave length of the longer 





He explained the method- of. 





that a swell even of great amplitude is not directly 
measurable in a storm ; that a great swell scarcely 
affects the recorded average height and length 
of the shorter storm waves, but that it can cause 
irregularity of the kind referred to in the last sec- 
tion ; and, further, that-the appearance.of the water 
may ceange somewhat suddenly from that of an 
irregular short sea to that of an irregular long swell, 
the longer component being the dominant wave. 

There was no discussion on this paper, and the 
Section then adjourned. 

Wednesday, September 17,. was the last. day 
on which the Mechanical Section met. The. Pre- 
sident, Colonel Crompton, again occupied the chair. 


Smatt Sorew Gavags. 

The first business was the presentation of the 
report of the,Committee on small screw gauges. 
No copy of this report was distributed, although it 
had been printed. 

A PortaBLe RaNnGE-FINDER. 

Professor George Forbes read a paper. on ‘‘A 
Folding Range-Finder for Infantry.” ‘The author 
stated that the instrument shown’ belongs to the 
class known as a.‘ one-man portable-base range- 
finder.” ‘It possessed great accuracy up to 3000 
yards. It is founded upon the pi idea of 
Adie, whose instrument was liable to errors. Barr 
and Stroud, of Glasgow, and Zeiss, of Germany, 
have brought range-finders with short bases to 
great perfection, as they could give all the accu- 
racy required. Our Navy is fortunate in being sup- 
plied with the Barr and Stroud instrument. ; The 
mekometer is the instrument. now used by our 
infantry, and it has done admirable work; but a 
one-man instrument which allows the observer to 
‘be under cover, and which is applicable to moving 
objects, is needed. It must be of good form, con- 
venient to handle, and extremely portable in shape, 
length, and weight. It should be useable without 
a stand, and the magnifying power of its telescope 
should certainly not exceed 12 diameters. Itshould 
have an accuracy so great that even at 3000 yards 
there should be no possibility of an error exceeding 
2 per cent. in the hands of an average man.. Its 
use should be attainable after a short training by 
an average man,not accustomed to optical instru- 
ments. It should’ not require too much care, and 
should even be able to stand moderate rough usage. 
It is desirable that if it ever gets out of adjustment, 
the fact should be immediately apparent. It should 
work well on badly -lighted objects and -those 
affected by mirage. These conditions are: based 
upon the War Office specification, and the instru- 
ment shown at the meeting embodied the inventor’s 
desire to meet them. The instrument consists of a 
folding aluminium base, 6 ft. in length, and a field 
glass. The base is a square tube hinged at its 
middle ag Each part of the base has at each end 
a doubly reflecting prism. The rays of light from 
a distant object strike the outer pair of these four 
prisms, are reflected at right angles along each tube; 
and are then reflected at the two middle prisms 
into the two telescopes of the binocular fixed to the 
base in directions parallel to the original rays inter- 
cepted by the outer prisms. It is the measurement 
of the angle between these rays that tells the dis: 
tance of the object looked at. This angle is 
measured by two vertical wires, one in each tele- 
scope, seen by the two eyes. One of the wires is 
fixed and the other is moved by a micrometer screw 
until the two wires appear as one, and the object is 
seen distinctly. eer the distance accurately 
to 2 per cent. at yards. But stereoscopic 
vision gives far greater accuracy. The wire seems 
to stand out solid in space, and the slightest turn 
of the screw causes the wire to a to be nearer 
or farther than the object looked at, and when 
the wire appears to be exactly the same distance, 
the micrometer reading gives the distance with 
an accuracy far greater than that attained by 
observing the duplication of images on the retina. 
The author proceeded to refer at greater length to 
the accuracy of stereoscopic vision. Dr. Wolf, of 
Heidelberg, had a stereoscopic comparator for de- 
tecting the motion of the stars from photographs 
taken at different dates. With this instrument 
the author had observed the movement of some of the 
stars at right angles to the sun’s motion by means of 
two photographs taken at intervals of four years. 
The nearer stars appear with this gigantic base to 
stand out distinctly nearer than the others in the 
stereoscope, although no micrometer with the same 
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CONSTRUCTED BY MESSRS. 
















magnifying power could detect the parallax. The 
base weighs 3 lb., and the binocular weighs 1 lb., 
and magnifies twelve times. 

The discussion on Professor Forbes’ paper was 
opened by Professor Stroud, who said that he and 
Professor Barr had been engaged for a long time 
on range-finders, but had not succeeded in getting 
an instrument so light and portable as the one 
shown. Their instrument was larger and more 
accurate. He did not consider the range-finder 
described would be useful for marine work. . He 
thought that coincidence adjustment would be more 
accurate than stereoscopic adjustment. 

Professor Barr joined with his partner in con- 
gratulating the author upon his paper. It was 
unfortunate that it was impossible to discuss the 
matter without comparing the range-finder which 
was the subject of the paper with the instru- 
ment he and his partner had introduced. The 
latter was the only one.of the same .kind which 


had -preceded: the present form, and, therefore, 


comparison ‘was inevitable. - At, the present time 
almost every large ship in whe Navy had two of 
the Barr and Stroud instruments, and over 400 had 
been supplied. He did not agree, as had been 
stated, that the success of. their range-finder was 
due to accuracy of workmanship. A good engineer 
endeavoured to devise a machine which should not 
need extreme accuracy for success. The defect of 
the range-finder described by the author was its very 
small field. The centre of the object might be 
clearly defined, but the other parts would have less 
light in the image. The military authorities very 
much wished for an instrument that could be used 
as a telescope to pick up an object. He would also 
prefer prisms soas not to need silvered surfaces. 
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Dr. Henderson referred to the error of 2 per 
mentioned by the author, and 
made in the 


He did not agree that binocular vision was so accu- | 
rateas the method of single coincidence. In the | cent. at 3000 yards, 
Barr and Stroud finder one eye was on the object considered that some error had been 
and the other on the scale. ! calculation. 
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Colonel ee age said that having lately been 
engaged in South Africa, where he had to place the 
largest guns yet used in the field, he had had some 
experience in the need of range-finders. The supply 
was contemptible, and they invariably found them- 
selves without the necessary equipment in this 
respect. It was usual for the artillery officer to 
take a bicycle and ride across country, carrying a 
theodolite, and in this way the district was portioned 
out and definite ranges plotted on a map. The reason 
of the breakdown in the equipment was afterwards 
known. It is the Service custom to place a range- 
finder on the end*guns of a battery only. When 
the big guns were sent to the front, this usual rule 


was followed, although the ly to be used 
singly. He had a etimtinte fl 5c 


é experiments himself some 








| years ago when he was in the Army, and could bear 


witness to the accuracy of stereoscopic vision. 
One of the requirements of a range-finder was that 
it should not be affected by mirage. It was often 
easy enough to get the range from hill-top to hill- 
top ; but when the observation had to be made 
over a mountain side, it was often impossible to 
lay the gun or to point rifles. The extreme range 
of the modern rifle was about 2000 yards. At the 
outer end of the range it was more important to 
secure accuracy than at the nearer positions, because 
at the first part the trajectory was flat, but towards 
the end the bullet drops rapidly. 








Professor Forbes, in reply, said he was glad that 
Messrs. Barr and Stroud were working on different 
lines. Their instrument was admirably fitted for 





use on board ship, but he would not advise the 
one described in the paper for marine work. In 

ard to what had been said about the size of the 
field and the reflecting prisms, he could only say 
there were many things that might have been 
altered or added to with advantage ; but he had to 
work to a specification framed to meet certain 
general conditions. aes a 


Tae Maxine or Type. 

“Mr. Mark Barr next read an interesting paper on 
‘*The Manufacture of Type.” After referring to 
the early history of type-making, the author went on 
to say that the obvious oe in this field is 
that the mechanic shall provide a means for accu- 
rately reproducing, in steel of minute dimensions, de- 
signs which are made in the freer medium of pencil or 
crayon in large size. It is the place of engineering 
to thus put the capable modern designer in touch 
with the required pruduct.. Type is cast in a metal 
mould arranged in a simple automatic machine 
which produces thousands of piecés a day. The part 
of the mould which forms the printing character is 
called the matrix, which is © in copper or brass. 
At first matrices were carved or engraved by hand. 
Then steel punches were made from which the 
matrices were stamped or sunk; 

The carving of the character in relief is done 
in an engraving machine. But it is necessary to 
use an accurate pattern of ‘large size. It might 
be imagined, upon one’s first contemplation of the 
problem, that some kind of pantograph could be 
used to carve the punch direct, in reduced copy, 
from the original drawing. But this is out of the 
question. The punch must be in relief with sloped 
sides, whereas the drawing is a mere outline on the 
flat. The letter must be in relief in the third 
stage. . The first method of making patterns is to 
trace out the character ata fixed depth in wax or 
clay. The new process entirely dispenses with wax 
and electro-plating, and produces in 30 minutes a 
pattern cut direct from solid brass. The difficulty 
was to design a pantograph which would carry a 
direct-cutting tool without undue vibration, and 
which, at the same time, would be easy to work. 
The author overcame this difficulty by making the 
parts very heavy and rigid and by using ball bear- 
ings of extreme accuracy and hardness throughout 
the machine. He further increased the rigidity by 
inserting a steel straight-edge or guide-bar which 
keeps the main fulcrum, the copying wel and the 
tracing end in alignment. And y e use of this 
bar it was possible to support the weight of the 
tracing end of the linkage. Further, it was possible 
to dispense with the long link and to thereby 
bring the operator nearer to his work. 

The cutting-tool has approximate tractrix-formed 
bearings of steel on steel, and the speed of running 
is about 25,000 revolutions per minute. A quick- 
acting magnetic clutch is used for starting and 
stopping. The drawing is traced round by a short 

t, the diameter of which is homologous with the 
iameter of revolution of the copying cutting-tool. 
The difficulty was immense in the beginning, when 
it was attempted to carve rapidly in solid brass. A 
large amount of superfluous material had to be re- 
moved in order to leave the design in relief on a 
smooth plane, and the wear on the tool was prohibi- 
tive. But the difficulty was overcome in a verysimple 
manner; two brass plates were soldered together 
under about 30 tons pressure, thus making a 
‘* sandwich ” of perfect flatness, and without elastic 
irregularities. The top plate was of special brass, 
equal in thickness to the required relief of the 
character. The sandwich plate bir put in the 
pantograph holder, the cutting tool (which isa steel 
prism of rhomboid section) sinks just through the 
top plate, and is free to move without end-cutting in 
the licen in obedience to the motions of the tracer- 
end of the linkage. Rivets are put through the 
letter in several places, and the superfluous brass 
falls away upon heating the fg A special brass 
alloy was necessary in order that the high-speed 
tool would cut freely and without burr. It took 
eight months to get the right kind of brass, but 
finally a very simple alloy was obtained which 
actually cuts without a vestige of burr or rough- 
ness. But the author found that in the oe 
necessary for the soldering, the brass became so 
as to break every tool. Then a special solder was 
made which melts in boiling water, and the difficulty 
disappeared. A solder ‘which melts at 222 deg. 
Fahr. was ultimately used. 
By means of lantern slides the. author illus- 





trated some of the machines he had designed for the 
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work in question; amongst them the hydraulic 
press used for soldering, a milling machine with a 
special form of cutter, and an extremely accurate 
grinding machine. It may be added that by the 
old hand method the average time for cutting a 
— suitable for good printing was six to eight 

ours. By the machine system the average time is 
from 30 minutes to 1 hour. The average cost per 
spre by the hand method was from 7s. to 10s. 

y the new system the year’s production of punches 
has shown the average cost per punch to be 
about 1s. 3d. 

The paper was of considerable interest, and we 
hope at a future date to be able to place before our 
readers fuller details of the beautiful machine-tools 


described. 
Caatn-Drivina. 

A paper entitled ‘‘Some Recent Developments 
in Chain-Driving” was next read by Mr. C. R. 
Garrard. After referring to the requirements 
of chain driving, and the engineering prac- 
tice in regard to loads on bearings, the author 
pun out that an ordinary bicycle chain takes 
oads from zero to 600 lb. The pressure per 
square inch reaches 11,765 lb. When the load on 
the chain is only 400 lb., then the pressure is 
7843 lb. per square inch. This pressure cycle- 
engineers have succeeded in showing to be per- 
fectiy possible and practicable, and are able to lay 
out a driving chain so that it will give way practic- 
od all over at once. If laid off with a bush suit- 
ably made, and the rivet or stud is correctly formed 
and hardened, the bearing surface will not suffer ; 
it will improve with use. The author stated he 
was convinced that bearing surfaces of extremely 
highly carbonised steel, correctly treated, give 
the best result outside the jewelled holes of the 
watchmaker. After speaking on the subject of 
ball-bearings, the author said that the most severe 
conditions in chain-driving to be met with occur in 
bicycle chains. The best observed result in his 
experience was 5000 miles, ridden in 50 days net, 
without it being necessary to adjust thechain. This 
chain was exposed. 

In the construction of the modern roller chain 
none of the hardened parts are in tension, it being 
all on the side links; they are generally made 
from cold-rolled Siemens steel, showing 60 to 65 
tons per square inch in the cold-rolled state. The 
rollers are generally bored and turned from bright 
drawn rods, and hardened usually by case-harden- 
ing. Sleeves are sometimes made the same way 
as rollers, sometimes swaged up from cast-steel 
strip and hardened. 

he rivets or studs in the author’s works are 
made from carbonised wire; the outer surface, to 
a depth of about one-sixth of the diameter, is 
highly carbonised, whereas the centre portion is 
soft low carbon steel. One of the greatest diffi- 
culties to overcome is to fasten the parts together 
substantially, so as not to have wear taking place 
where it is not intended. In the case of a chain 
‘‘ stretching,” it will be found that the parts that 
were intended to be driving fits and rivetted up tight 
had become loose. It is only quite recently that 
it has been possible to harden the wearing surfaces 
intensely hard. 

In case-hardening, ‘‘ crystalline” or ‘‘fine” grain 
can be produced as required. To get the hardest 
surface, animal charcoal is used, and the articles 
are heated in a closed pot to very nearly 1000 deg. 
Cent., the time being proportionate to the depths 
desired. Seven hours will produce ;j; in. deep in 
suitable mild steel. If the articles be. plunged 
straight into cold water, there will be found on 
fracturing a crystalline grain. If the articles be 
heated a second time without any carbonising agent, 
giving them merely time to get to the heat one 
would heat cast steel, taking them on the risin 
heat and quenching them again, there will be foun 
a very much finer grain.in tie fracture, and the 
surface is much harder. 

Some wear is inevitable, but one may set out a 
chain drive with solid wheels so that the relation 
will remain true until the chain is worn right away. 
To Mr. Hans Renold, of Manchester, belongs the 
honour of pointing out the way to accomplish this. 
The chain wheels when new are made greater in 
pitch than the chain ; then, to get the chain around 
the wheel or sprocket, gaps are made wider than 
the rollers require. In order to explain his mean- 
ing, the author considered the sprocket opened 
out as a rack. When new, the two end rollers 
press against the sides of the end tooth spaces 
towards the middle, i.c., the chain is shorter than 





the rack by the amount the gap is wider than the | 
roller. When the chain becomes elongated enough, | 
it will be longer than the rack, and the rollers in | 
the end spaces will press against the outer surfaces | 
of the last tooth spaces. In either of these cases | 
of extremes there is no backlash; but during the) 

riod intervening there would be lost motion or 
aktash. 

The author next proceeded to discuss the ques- 
tion of roller chain as against the plain block chain. 
He pointed out that in the latter, when the block 
enters the tooth space it goes to the bottom of the 
space at one side of it, and during about half a 
revolution it has to creep under pressure to the 
other side of the gap or space, then the chain 
straightens itself and takes it out of the tooth. 
The tooth and the block have very small areas of 
contact ; the outside of the block or roller is in the 
best position for catching grit. The roller has the 
same dirt and grit to contend with, and the same 
very small area of contact, but the movement does 
not take place between the outside of the roller 
and the tooth ; the roller sticks and binds on the 
tooth under the pressure, and its larger and better- 
protected area has the movement during the creep 
under pressure. 

The discussion on Mr. Garrard’s paper was opened 
by the President, who said that the author had 
prepared this contribution at his special request, 
as he considered that chain-driving had a great 
future before it, and by its aid many things would 
be done that had before been out of the range of 
engineering practice. 

Mr. Mark Barr said that no doubt many engi- 
neers present had not realised how much there was 
to consider in the design of driving chains. The 
author had said, in regard to the use of ball-bear- 
ings for electric motors, dynamos, &c., that when 
the speed is high the noise is intolerable, and he 
had had to remove many sets, and a fast light line 
shaft had to have its ball-bearings removed for the 
same cause. This shaft took 10 per cent. more 

ower to drive it without the ball-bearings. Mr. 
r, referring to this, said that if balls in bearings 
were too large, noise would be inevitable ; to run 
silently they must be small, but this involved bad 
mechanical design. The author had also said that 
ball-bearings are eminently suited for thrust, and 
had given an instance in which, by the substitution 
of balls, 4 horse-power was saved on one drill press 
when making 1-in. holes in the solid. Mr. Barr, 
commenting on this, said he preferred thrust- 
bearings to be of the tractrix form. 

Lord Rosse — out that driving chains 
by wear were liable to get out of pitch. Sir 
Frederick Bramwell next asked how it was known 
that the wear took place on the slack side of a chain. 
He anticipated it might be so, but what was the 
proof? He would ask what was the limit of speed 
in a chain drive such as the author described ? 

Colonel Crompton said he had been interested 
many years ago in chain-driving, in connection 





with the design of traction engines. Asa bicyclist, 
later, he had also been brought into contact with 
the subject, and now again as a designer of military 
tractors he had to consider the problem in another 
aspect. What Lord Rosse had said about chains 
stretching and getting out of pitch was true up to 
two years ago; but chains now made did not go 
out of pitch at all. He had ridden a bicycle for 
2000 miles with the same chain, and the pitch was 
the same at the finish as at the start. * He hoped 
he had helped to improve matters in this respect. 
It was evident that it would be undesirable to oil 
chains on the outside, as the lubricant would 
cause grit to adhere, and the mixture would 
form a grinding medium that would work into the 
rollers. In order to get over this, the lubricant 
should be of a nature that would not allow grit to 
get in. He had concluded something of a metallic 
nature would be best, and had therefore made a 
mixture of flaked graphite worked up with tallow 
and beeswax, po parts of each. ‘The chain was 
made hot and immersed in the melted lubricant, 
which would run in between the roller and the 
sleeve. When cold it would be extruded at the 
ends of the roller very gradually, and would 
form a dust-excluding vehicle that would last for 
months. That was.one way, and Mr. Garrard in his 
paper had shown another. In answer to Sir Frede- 
rick Bramwell, he had known cases of light chain 
driving up to a speed of 1400 per minute, and that 
without undue noise. The American locomobiles 
now often seen running so noiselessly had high- 





speed chain drives. For war-tractors noiselessness 


was a great thing, for it would be manifestly impos- 
sible to surprise an enemy by a machine that could 
be heard over half a county. The efficiency of the 
chain drive was a great point in its favour, 
reaching, as it did, sometimes to 97 percent. If 
ordinary gear gave but 60 per cent., there would be 
a saving of not far from 30 per cent. in the size of 
engines. If power transmission could be obtained 
with such small losses, it would revolutionise the 
use of machinery. The wonderful improvement in 
the manufacture of power chains had been reached 
by perfecting details of practice, by perfect machine 
aol: and by the proper selection and treatment of 
steel. This great advance was due to the rivalry 
of two men: the author of the paper and Mr. Hans 
Renold. It was a most pleasing incident in the 
proceedings of the Section to see Mr. Garrard 
exhibiting his rival’s productions, and so fairly 
giving him credit for the good work done. 

In replying to the discussion, the author said 
that in small chains they recognised no limit to 
speed, but with large chains the case was different. 
The critical point arose when the links commenced 
to hammer on the bottom of the tooth space of the 
sprocket wheel. In small chains the distance was 
small and the parts light. In answer toa further 
question by Sir Frederick Bramwell, the author said 
that effect would be less noticeable in vertical running 
chains, although there would be the same tendency. 
The method of lubricating described by the Presi- 
dent of the Section had produced wonderful results. 
He, Colonel Crompton, Thad lubricated larger chains 
by drilling a hole in the rivet. The author hoped 
to do that with bicycle chains, so that there would 
be no lubricating from the outside. 


Harpness oF MATERIALS. 


A paper on ‘‘ The Measurement of the Hardness 
of Materials,” which was to have been read by Mr. 
T. A. Hearson, was not presented, owing to the 
absence of the author. This is to be regretted, as 
the subject is one of interest, and a good discussion 
on it would be valuable. 


Tue Criticat Point or Rotiep Joists. 


A paper on “* The Critical Point in Rolled Steel 
Joists” was next read. The author pointed out 
that in rolled steel joists for floors the two 
elements which determine the section to be used 
with a given load per square foot of floor area 
are the stress per square inch produced by the 
load, and the deflection produced by the same load. 
At first, particularly with small spans, it is the 
stress per square inch which is the governing ele- 
ment ; this stress must not exceed safe working 
limits. As the span is increased the deflec- 
tion becomes the ruling element, the stress per 
square inch falling into the background. The de- 
flection must not be sufficient to crack the ceiling 
where there is one, nor sufficient to be unsightly 
where there is none. Theauthor exhibited diagrams 
with two curves shown. The first was the curve of 
a given maximum stress, and showed the loads a 
steel joist would carry for various spans. The other 
curve gave the loads which produce a deflection 
which is a constant given fraction of the span. The 
curves cross each other, and the point of crossing 
the author called the ‘‘critical point.” At this point 
the distributed load produces the given stress and 
given deflection. Before the critical point is reached 
the load produces the specified stress, but is in- 
sufficient to produce the limiting deflection ; after 
the critical point is passed, the distributed load 
produces the specified deflection, but is insufficient 
to produce the specified stress ; in other words, the 
limit of deflection is reached before the limit of 
stress. Examples were given of various sizes of 
steel joists with the limiting stresses and deflections. 
Generalising, up to the critical point the stress 
curve is the more important ; beyond this the de- 
flection curve is more important. The two im- 
portant parts of the curves taken together are called 
the curve of loads. 

The formula used in drawing the curves was 
given, and examples were quoted. 

There was no discussion on this paper. 


Atr CURRENTS IN CHURCHES. 


The last paper read in this Section at the meet- 
ing was by Mr. J. W. Thomas and was on ‘“‘ Air 
Currents in Churches.” The author pointed out 
that down draughts were not continuous in high 
buildings, but that the cold air falling from the top 
compresses the layer of air beneath, and, owing to 
the elastic properties of air, it remained stationary 
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near the floor of the building for some seconds, and 
afterwards an ajr current was formed, the result 
being that alternating air currents were produced 
at intervals of about halfa minute. The pressure 
of the outer air when falling down a building at 
freezing point caused the pressure of the air inside 
the building to be increased greatly, whilst during 
the up-current the pressure was reduced to its 
lowest limit. Alternating air currents upset the 
ventilation of high buildings with too much top 
exit space, and caused the products of respiration 
to be breathed over again. The author's remarks 
were illustrated by wall diagrams showing the 
effects referred to. 

This brought the proceedings in the Section to a 
close. 

Next year’s meeting of the Association will be in 
Belfast, on September 10. 

(To be continued.) 





BLEACHING PLANT AT THE 
GLASGOW EXHIBITION. 


One of the largest and most interesting stands in 
the Machinery Hall of the Glasgow Exhibition is 
that of Messrs. Mather and Platt, Limited, the 
well-known Salford firm; it measures 112 ft. long 
and 22 ft. wide, and the fifty odd items shown 
are remarkable for their variety, including bleach- 
ing plant, water-softening and filtering appliances, 
sewage farm equipment, electric generators and 
motors, pumps, and steam heating plant ; and each 
item displays some originality in design or arrange- 
ment. In our general review of the Exhibition we 
had occasion to notice several of these exhibits, 
and at the time promised to return to the subject 
and to illustrate several of the important manufac- 
tures on the stand. At present we propose to deal 
with the complete set of bleaching plant, which we 
illustrate on pages 438, 439, and 442. Fig. 1 is an 
engraving prepared from a photograph taken at the 
Exhibition, and shows the whole plant, a plan of 
which forms Fig. 2. One important departure, as 
compared with other systems, is that the grey cloth 
is bleached in the batch instead of in the fold. The 
plant consists briefly of a wagon with roller (Fig. 3 
illustrating the method of winding); of a saturating 
bath, where frictional rollers, as shown in Fig. 2, 
rotate the batch; of a turntable and capstan for 
moving the wagon and passing it into the boiling 
kier, which is shown in perspective by Fig. 4, 
while a double kier is shown in cross-section by 
Fig. 5; and finally of a chemicking, souring, and 
washing bath, shown in perspective * Fig. 6. 

This plant, which has been patented by Mr. 
William Mather, promises to play an important part 
in the development of the bleaching industry, espe- 
cially in connection with the treatment of the finer 
classes of textile goods, seeing that it provides for 
the treatment throughout in the full open width 
instead of making the cloth into a crumpled rope 
and passing it in this condition these a very 
large number of mechanical operations, as is done 
almost universally at the present time. Such a 
system of bleaching has long been sought after for 
all kinds of heavy goods, which are injured perma- 
nently by being creased, as well as raised goods and 
those having a pile face, also for the finer kinds 
of woven fabrics with a floral or other figure pro- 
duced in the jacquard loom. This desideratum has 
been the occasion of the expenditure of very large 
sums in experiments and trials on a large scale. 
The system now introduced breaks new ground and 
marks a departure in principle from anything that 
has been attempted Seies, and its development 
will be watched with interest. 

_ The dominant feature of the system is that the 
liquors are made to pass through the cloth instead 
of the cloth through the liquors, and the mechanical 
details by which this is achieved are ingenious. In 
the process under notice the cloth is treated at its 
full breadth from the dry “grey” state to the full 
‘bottom ” white bleach, and this without handling 
the goods mechanically, or passing them through 
any running machinery. All the operations, as 
already stated, take place in the batch form, so 
that the goods are perfectly protected from mechani- 
cal injury, and no pulling or distortion of the 
fabric is possible, and goods bleached by this pro- 
cess are, in consequence of the method of operating, 
wider, heavier, and thicker than when bleached in 
the rope state, and are, of course, entirely free 
from stripes or band marks. As practically no 
running machinery is required, there is very great 





economy effected in power for driving, the expen- 
sive renewal of washing machine bowls is entirely 
obviated, and the saving of water very great, 
amounting to about 75 per cent., owing to the 
effective method of circulation adopted for washing. 
The labour of the bleach works is also reduced to 
a minimum. The economy in space will be seen at 
once from the general plan (Fig. 2) ; and to demon- 
strate on a practical scale the results that can be 
obtained from the new system, we understand 
that Messrs. Mather and Platt, Limited, have put 
down a complete bleaching plant in a special build- 
ing at their own works, to be worked continuously, 
bleaching cloth for their clients in their own pre- 
sence, 

The process of working consists generally in 
saturating the cloth through the machine shown 
by Fig. 3, with a solution of hot alkaline liquor. 


Fig 6. 
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In this machine the cloth is wound on to a batch of 
large dimensions, with one edge of the cloth in con- 
tact with a perforated suction end plate. The end 
is double-plated, with a space between forming a 
suction chamber, while the periphery is geared to 
facilitate the rotating of the batch in the kier, &c. 
Only the inner plate is perforated, as shown. The 
roller and end plate, with the suction chamber, are 
carried by a special wagon, as shown in Figs. 3 
and 4, The batch, when completed, as shown in 
Fig. 4, is about 5 ft. in diameter, and contains 
approximately three-quarters of a ton (dry weight) 
of cloth. This batch of cloth, saturated with hot 
alkaline liquor, is run into the patent kier shown 
in Figs. 4 and 5. 

This apparatus, it will be seen, is of the hori- 
zontal type, with the well-known valve door, which 
is capable, without the screwing up of any bolts, 
of making a joint perfectly steam tight against 
40 lb. working pressure per square inch. After 
running the wagon or wagons into the kier, the 
door is closed, the circulating liquor is admitted 
and then caused to circulate through the mass of 
cloth by means of the centrifugal pump placed under- 
neath the kier and with suitable pipe connections, 
the whole of the batch being submerged in liquor. 
The principle of action is that this liquor is 





drawn from the suction chamber behind the per- 


‘the cloth was previously forced tightly in contact. 
The batch, with its perforated erp is slowly 
rotated during the whole time of boiling by the 
gearing shown in Fig. 5; a very powerful circu- 
lation of the liquor takes place my cama 
between the convolutions of the batch from selv- 
edge to selvedge with absolute evenness. After 
boiling, the alkaline liquor is let off, water 
admitted, and the cloth is thoroughly cleansed 
before removal from the kier; the door is then 
raised, and the wagon or wagons, with the cloth, 
drawn out and taken on the rails laid down for 
the purpose, to the adjacent open-width chloring, 
souring, and washing apparatus (Fig. 6, page 442) ; 
a handy jib crane transferring the batch from the 
wagon to the apparatus in which the whole of the 
subsequent operations of bleaching are performed. 
This open-width apparatus is provided with a 
perforated plate and suction chamber, as well as 
with the arrangement for causing the batch to 
rotate slowly as described in connection with the 
kier. The suction chamber is at one end, with a 
central bearing recess; while at the other end of 
the bath there is a bearing which is capable of 
longitudinal motion by screw and hand wheel 
placed outside, and by this the batch is forced 
close up against the perforated disc of the suction 
chamber. As in the kier, the batch is rotated 
whilst the liquor is being circulated. The whole 
of the fittings are of special material that is not 
acted upon by acids or alkalies, and in this open 
apparatus the operations of chemicking or chloring, 
washing, souring, and the final washing are per- 
formed without removal and without a moment's 
loss of time. A powerful centrifugal pump effects 





the circulation of the liquor. 
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When the final washing has been performed, the 
batch is lifted out of the cistern and is placed on 
a simple wagon, which takes it to an open-width 
squeezing machine, through which the cloth is 
passed for a final squeeze as it runs on to the drying 
cylinders, thoroughly bleached, with its surface and 
texture uninjured, and after having been under 
treatment in the bleach-house for only about 14 
hours, 

We should mention that the apparatus is not 
only used for bleaching, but is applicable for dyeing 
many classes of colours where s in sufficient 

uantities require to be treated ; and at the Glasgow 
ibition a number of piecesare shown dyed with 
perfect evenness in the same apparatus in which they 
were bleached. We show in Fig. 7, page 442, a special 
type of kier on the same principle as that described 
above, but of a simpler nature and obviating the 
use of wagons. In this arrangement the cloth is 
wound on to a centre inside the kier, passing at 
the same time through the hot liquor ; the cover 
is then secured, and the circulation performed in 
the same manner as in the wagon type of kier. 
After boiling and washing, the goods are drawn out 
of the kier ready for the next process. This type 
has been employed very considerably for linen 
bleaching, and has given satisfactory results in the 
saving of time effected and in the quality of work 





forated. plate at the end of the batch, against which 


produced, 
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THE MERIDIONAL RIFT ON THE 
UGANDA RAILWAY. 


Tue Uganda Rsilway* has to cross the great meri- 
dional rift which runs nearly north and south at 
about the thirty-sixth line of longitude. This rift 
is bounded on the east by the Kikuyu escarpment, 
and on the west by the Mau escarpment. It hasa 
width of 25 to 30 miles, and extends north and 
south beyond British territory, its length being 
several hundred miles. The floor of the rift is by 
no means level, but rises from the south at a 
gradual slope to the saddle at Longonot. After 
several undulations it slopes downwards again to 
the north, past Lake Baringo. The Uganda Rail- 
way, between the 362nd and 375th miles, de- 
scends the Kikuyu escarpment and reaches the 
floor of the rift, and then it ascends—the fall 
being between 2000 ft. and 3000 ft.—the Mau 
escarpment. The descent involves some heavy 
work, including eight viaducts and several heavy 
rock cuttings; and in order to avoid the delay which 
would have occurred to the advancement of the 
rails while these works were being carried out, it 
was decided to at once descend by means of haulage 
inclines to the floor of the rift, whence a surface 
line could be laid to mile 375. These inclines have 
now been in use for nearly eighteen months, and 
have transported the permanent way and material for 
200 miles of railway beyond, as well as all the food 
and necessary supplies for over 10,000 men em- 
ployed in the construction of the railway. The 
permanent line will be completed in the course of 
the next three months, when these inclines will be 
taken up. 

As the matter is one of great interest, we take 
the opportunity to publish, on our two-page plate 
and ss on the opposite page, views of the inclines, 
together with a plan and sections (Figs. 1 and 2). 
Fig. 4 on the two-page plate shows the top incline 
on a gradient of 1 in 7; this is entirely worked by 
gravity, all the load being down-hill. The brake 
gear is fixed at the top of the incline, the loaded 
wagon bringing up the empty one. 

The two next inclines have maximum gradients 
respectively of 1 in 2 and 1 in 1}, and, as there are 
several changes of gradient, it was considered ad- 
visable to have a winding engine, so that it would 
be possible to bring up a heavy load, such as a 
locomotive. In practice it has been found advisable 
to work the inclines with the engines always in gear, 
as otherwise, without a very considerable preponder- 
ance on the descending load, the drivers frequently 
allowed the load to travel at a dangerous speed. 

Fig. 3, page 443, shows the winding engine and 
brake-gear at the head of 1a incline ; a wagon of 
rails is standing on the level ready to be placed 
on the incline. — 

On these inclines 14 and 18 the wagons are placed 
on carriers, which run on a 5-ft. 6-in. gauge ; and 
Fig. 5 on our two-page plate shows a loaded carrier 
just approaching the pit, whence the wagon will be 
shunted off on to the 155 ft. of level that connects 
la incline with 18 incline. The platform rigged out 
at the side of the carrier is for the convenience of 
the staff working the traffic. 

Fig. 6 shows the same incline with a descendin 
load near the middle. Fig. 7 is a side view an 
shows the carriers near the middle of the incline. 

Incline 1s is worked in exactly the same way as 
1a, and a general view of it is shown in Fig. 8. 

The changes of gradient on these two inclines 
were introduced to save work, as large embank- 
ments on such a steep slope would have been 
practically impossible, and would have necessi- 
tated heavy masonry walls. The maximum and 
minimum grades were so arranged that the rails on 
the carriers should never be at a greater inclina- 
tion than 1 in 7, and no trouble of any sort has 
been experienced in working them. They are 
capable of passing a much greater traffic than has 
to pass over them, and are therefore only worked 
during the hours of daylight. 

The bottom incline No. 2 is worked in the same 
way as the top one, No. 3—by gravity—and termi- 
nates at the Kedong Station in the Kedong Valley, 
as this portion of the rift is called. Fig. 9 is a view 
of the escarpment from near the bottom of this in- 
cline, and shows also inclines 1B and 14. The brake 
gear and clip drums for working the inclines were 
manufactured by Messrs. Fowler and Co., and the 
steel wire ropes by Messrs. Bullivant and Co., under 





* See ENGINEERING, vol. Ixviii., page 161. 





BLEACHING PLANT AT THE GLASGOW EXHIBITION. 
CONSTRUCTED BY MESSRS. MATHER AND PLATT, LTD, ENGINEERS, MANCHESTER. 
(For Description, see Page 441.) 
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TEMPORARY INCLINES ON THE UGANDA 


(For Description, see opposite Page.) 


RAILWAY. 
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Fic 3. Wuixpixa ENcINE AND BRAKE AT HEAD OF THE No. 14 INCLINE. 


the direction of the consulting engineers to the 
Uganda Railway Committee, Messrs. Sir A. Rendel 
and Co. 





s 
FIREWOOD MACHINERY. 

On page 435 we illustrate a machine for splitting 
firewood which has recently been designed and 
manufactured by Mesers. M. Glover and Co., saw- 
mill engineers, of Holbeck-lane, Leeds, and which we 
lately had an opportunity of seeing in operation. As 
will be seen by the engraving, it is a double-sided 
machine, having a heavy flywheel, which is placed on 
th2 top, that being the position preferred, as it is found 
to materially help in delivering a solid blow through 
the knives, a necessary condition when hard or 
knotty wood has to be split. The knives are below, 
and are worked by connecting-rods. 

With this powerful machine hard wood can be split 
with facility and knots can be cut through without 
waste of wood. It is especially effective with hard 
and cross-grained Australian or New Zealand wood, 
= can - Porat Aeoe thin or thick sticks. For 

ealing with dirty or barky wood, sleepers, or wagon 
wood containing Bolt soli, &e., which cut up with a 











proportion of short sticks, Messrs. Glover and Co. 
attach a patented screening arrangement, which is 
shown in position in the ‘engraving. It consists of 
long troughs fitted with live rollers so canted that 
they throw up the sticks and allow the dirt and waste 
pieces to pass between, the longer sticks being car- 
ried on and delivered at the end of the trough, or are 
conveyed to an ingenious bundling machine. 





ENGINES OF THE S.8S. ‘‘ FLESWICK.” 

WE illustrate on page 450 a set.of compound engines, 
supplied by Messrs. McKie and Baxter, of the Cope- 
aan Works, Govan, for the s.s. Fleswick, a coasting 
steamer ‘built recently by the. Ailsa Shipbuilding 
Company, of Troon. The Fleswick measures 179 ft. 
in length, by 27 ft. 10 in. beam, by 13 ft. 104 in. deep. 
The engines have cylinders 21 in. and 47 in. in dia- 
meter by 33 in. stroke, and on trial gave the ship a 
speed of 104 knots, when carrying 770 tons of cargo. 
It is claimed that for the coasting trade, with the 
boats constantly in and out of port, compound en- 








gines are, on the whole, more satisfactory than triple- 


general character of the engines is well shown in 
our engravings, As will be seen, they are of a type 
which has become the makers’ standard for the smaller 
class of marine compound engine. The cylinders 
are supported on the one side by columns cast 
on the condenser body, and at the front by separate 
cast-iron columns. The valve chests for both cylinders 
are readily accessible, and the feed, circulating, and air 





(6904.C.) 
pumps are all driven by the usual beam from the low- 


pressure crosshead. The special feature of the engines 
is to be found in Baxter’s patent steam starting and 
reversing gear, which is shown in detail in Fig. 3. Its 
place on the engine is between the back columns 
as shown in Fig. 2, and the piston-rod of the reversing 





expansion ones, as they cost less to maintain. The 





cylinder is diréctly connected to an arm on ths 
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weigh-bar of the reversing gear, as shown at A 
in Fig. 3. A peculiarity of the steam. cylinder of 
this reversing engine is that it has distinct sets of 
ports for the inlet and exhaust. The latter opens 
into the cylinder at some distance from the covers, 
Tocheck the motion of the piston, the steam cushion 
is relied on in place of an oil or water cylinder, such 
as is common in direct-acting steam gears. An ‘‘ over- 
taking motion” or floating lever is fitted to the 
valve which shuts off.steam from the cylinder at 
any position of the links. This is obtained. by 
coupling the rod B from the controlling handle, not 
direct to the valve spindle C, but to a lever D pivoted 
at E on the link F, one end of which rotates on a pin 
in the cylinder casting, whilst the other is connected to 
the valve-rod. 1n the position shown, steam is shut off 
from both ends of the cylinder. By moving up the rod 
B, however, the valve is raised, and steam admitted 
above the piston through the central port. As the 
piston goes down it raises the rod G; and this by means 
of D and the connecting links bring back the valve to 
its original position, and shuts off the supply of steam. 





THE EFFLUX OF STEAM. 
Experiments on the Escape of Steam Through Orifices.* 
By M. A. Rareavu, of Paris. 

(Translated ‘from the French.) 

Tux calculation of steam turbines depends upon the 
knowledge of the laws which determine the escape of 
steam through converging or converging-diverging ori- 
fices. In order to verify exactly the formule for the 
escape of steam, the author undertook, in 1895-6, at Sb. 
Etienne, a series of experiments on this subject, accord- 
ing to a method which gives the greatest possible preci- 
sion. A short indication of these experiments has been 
given in the report on steam turbines which the author 
had the honour to present last year at the International 
Congress of Applied Mechanics in Paris. But at this 
time he had not yet completed all the calculations of the 
results of his experiments, whereas now he is able to give 
an account of the results. They differ a little from those 
aaa provisionally announced at the Congress of 
1 


Those investigators who experimented before and since 
the author, namely, Minary and Résal in 1861, Peabody 
and Kunhard in 1890, Parenty in 1891, Miller and Read 
in 1895, and Rosenheim in 1900, have all used the same 
method, which consists of condensing in a surface con- 
denser the steam, which escapes by the orifice, for a suffi- 
ciently long period, and then weighing the condensed 
water. But this method, beyond Coes very laborious, 
cannot give great precision, ause, in the first place, 
it is very difficul) to keep constant the initial steam 
pressure (pession d’amont), P, during the whole of the 
experiments, and the steam, being never absolutely dry, 
the water which it carries with it is weighed with the 
condensed water, so that the results found must be 
generally over-estimated. 

The author therefore proposed to remove these causes 
of error so as toobtainexactresults within two-thousandths, 
and to use, besides, sufficiently large orifices to deliver 
up to more than 900 oy oom pe of steam per hour 

He has reached the desired result by condensing the 
steam in astream of water with the use of an ejector- 
condenser, and by measuring the total yield of water and 
the initial and final temperatures of this stream. Thus 
he was able to make all the readings at the same moment, 
as soon as constant conditions were obtained ; and each 
experiment did not last more than one or two minutes. 
It has been possible thus, without much trouble, to make 
more than 140 observations under the most varied con- 
ditions. 

Fig. 1 represents diagrammatically the apparatus em- 
ployed. A is the ejector-condenser which receives steam 
through the pipe B, and cold water by the pipe C. The 
hot water containing condensed steam escapes by the 
pipe D into the sheet-iron chamber E, where the air 
separates out; then it goes out through the converging 
orifice F at a pressure measured by the water gauge h h. 

The rise in temperature of the water is measured by 
the thermometers e and f uated to twentieths of a 
degree, and previously calibrated in comparison with a 
Baudin thermometer. 

The nozzle to be tested is placed within the pipe at I. 
It receives the vapour through the pipe H, 50 millimetres 
in diameter, and throws it into the large pipe B, of 120 
millimetres in diameter. The initial pressure P (« /’amont) 
was measured by one or other of the gaugesa orb. The 
resultant pressure p (@ ?’aval) was measured by either the 
metallic pressure gauge m, or the mercury gaugecd. _" 

The steam arriving from the boiler by the pipe N, 
rushes with centrifugal force into the separator J, on 
account of the partial vacuum therein, and the small 
quantity remaining can be measured by the specially 
arranged apparatus L. roe. : 

The author was thus assured from the beginning of his 
experiments that the quantity of water passing the sepa- 
rator never exceeded two to three-thousandths ; and as the 
error due to this method could not exceed a quarter of 
this amount, or an insignificant figure, he has neglected it, 

The pressure before passing the nozzle could be regu- 
lated at will by means of the cock K ; a special valve, 
actuated by the crank g, enabled the pressure p (aval) to 
be fixed at any desired amount above the lowest pressure 
caused by the ejector-condenser. The author has thus 
been able to operate through a long range of pressures, 





* Paper read before the International Engineering 
Congress, Glasgow, 1901. Section III.: Mechanical, 





from 0.10 to 12 kilogrammes per square centimetre. The | a} and a’ b' have been drawn on Fig. 2. These differ from 
rate of flow through the water orifice F had been pre- | the theoretical line by 1 per cent. more and less respec- 
viously measured with great care by means of the barrel | tively. The line C D corresponds to Grosshof’s formula 
uated along the tube &, k. I = 15.26 P0.9006, 
he author has experimented successfully upon a thin- arene : 
walled orifice, and upon three converging nozzles having| The correspondence between the theory and the prac. 
respectively a diameter at the narrowest part of 10.49, | tice is satisfactory. It is the same when the subsequent 
15.19, and 24.20 millimetres (0.41 in., 0.59 in., and 0.95 in.). | pressure p (aval) exceeds 0.58 P, in which case the con- 
Without entering into detail of the figures involved in | sumption of steam depends on the two pressures p and P 
these calculations, Fig. 2 gives in graphic form the results | simultaneously, whilst the consumption depends on P 
obtained with converging orifices, in all cases where the | only if pis less than 0.58 P. 
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Fig.2 COMPARISON OF EXPERIMENTS ON CONVERGING ORIFICES AND THEORETICAL CALEULATIONS . 
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subsequent pressure p (aval) was less than 0.58 of the| In the latter case the consumption may be very exactly 
initial pressure P. The points indicate the ratio piate represented by the formula 


of consumption in grammes per second and per square I = P(15.20— 0.96 log. P), 
centimetre of orifice, at the absolute pressure P (d’amont) | I being the consumption in grammes per second and per 
- ———— per square centim tre for different values —— centimetre of orifice, and P the initial pressure in 
. ilogrammes per squ . 

There are fifty-nine results which Be. itr ye to the ras wsciteaiepstct ie isk 
a og — ho — A B, — Bgeoe es ; 
tables he thermodynamical formula, assuming that) parpwi Locomorives.—Continued activity is noted 
the a or seg _ a — to ve eo in the Baldwin Locomotive Works, Philadelphia, all the 
eed 2 per . The © f gamer oy 0 no a Y| departments being on full time. During the first six 
io inmamn’ ~ cage “ nam oe t re | months of this year the company completed 652 locomo- 
ioslaat sahedaal on. This diff om gh ang 4 © theo: | tives ; this, compared with the first six months of 1900, 

; y ue to the | during which less than 600 w leted, shows @ 
displacement of the thermometer zeros (of one to two tenths | -markable increase. A new neskhiotie now under 
of a degree) during the course of the trials. It will be constraction at Sixteenth and Spring Garden Streets 
observed that this would not exceed 3.5 thousandths, if one will, when completed, afford facilities for a further in- 
assumed for the theoretical calculation a value 428 for the | (rease of production. Recent deliveries include ship- 
mechanical equivalent E, which is now admitted ; for the | ents to Epis ns of the important railway systems of 
formula of the speed of escape includes ,/29 E asa factor. | the United States; and twenty-three engines special 

The scale of ordinates in the figure is contorted on | type have been shipped from New York by the steamer 
account of the method of recording small differences. To | Knight of St. George for the New Zealand Government 
show clearly the value of the differences, straight lines | railways. 
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CANADIAN AGRICULTURAL MACHINERY. 
Agricultural Machinery in the Canadian Pavilion at the 
; Glasgow International Exhibition, 1901.* 
By Mr. G. Harwoop Frost, B.A.Sc., Smith’s Falls, 
Ontario, Canada. 


AGRICULTURE is the art of cultivating the ground, and 
obtaining from it the ucts necessary for the support 
of animal life. It is the oldest occupation of which we 
have any record, being mentioned in the earlier parts of 
the Bible, where we are told of certain persons being 
tillers of the ground and others being shepherds. The 
herding- of sheep was confined to the mountainous dis- 
tricts, where the natural growth of grass afforded plenty 
of pasturage, and tilling the soil was carried on in the 
well-watered valley districts, where the periodic over- 
flowing of the rivers fertilised the land, and forced an 
abundant crop with little manual labour after the ground 
had been prepared for seed and the seed sown. Hence 
the processes of agriculture originally employed were ex- 
tremely simple, being confined to merely preparing the 
ground without any effort to stimulate its productiveness, 
and the plough was practically the only implement in use. 
To-day, by the use of mechanical appliances, the farmer 
prepares vast areas of land in a short time, sows the seed, 
stimulates the growth of the grain, and forces the maxi- 
mum yield that the land is capable of ; he opens up to 
cultivation barren wastes and unbroken tracts covered 
with coarse prairie grass ; and he harvests the crop with 
a rapidity undreamed of even 50 years ago. | : ; 

The process of agriculture may be divided into its 
several classes, as follows : 

1. Preparing the ground for the seed by means of 
ploughs and harrows. y 

2. Sowing the seed—broadcast seeders and drills. 

3. Cultivation and care of the growing crop—cultivators 
of various kinds, horse-hoes, weeders, thistle-cutters, &c. 

4. Harvesting the crop—mowers, tedders, rakes, and 
loaders for hay, self-binding harvesters and reapers for 
zrain. . 

. 5. Preparing the crop for use—threshers and other 
machines. 3 

In the Canadian Pavilion at the Glasgow International 
Exhibition, Canadian implements for the first four pur- 
poses are represented by the products of six factories, 
namely, the Massey-Harris Company, Toronto ; the Frost 
and Wood Company, Smith’s Falls ; the Noxon Company, 
Ingersoll ; David Sixwatt and Sons, St. Mary’s;.all of 
which manufacture a large variety of implements; and the 
Verity Plow Company, and .the Cockshutt Plow Com- 
pany, both of Brantford, which are devoted exclusively 
to the production of ploughs. j 

The earliest implements used by the settlers in Canada 
were imported from Great Britain, but as the almost 
illimitable area of arable land in Canada became opened 
up to settlement, the demand for implements soon induced 
Fe manufacture at home. The rapid development of 
the West rewarded these early manufacturers with success, 
and the capacity of their factories was constantly. in- 
creased, until to-day Canada is the largest producing 
British Colony and, next to the United States, the largest 
producer of farming machinery in the world. 

Ploughs.—The first demand was, naturally, for ploughs 


for breaking the land. The plough is the oldest and | Pes 


simplest of agricultural implements, being represented 
amongst the hieroglyphics on the ancient tombs of Egypt, 
dating back more than 4000 years; and as early as the 
year 1000 B.c., the plough was described by one of the 
Greek historians as consisting of a beam, a share, and 
handles. To-day it consists essentially of the same parts. 
Until the past century it was made of wood, and its form 
had not undergone many changes ; but now it is safe to 
say that no other instrument for use in agriculture or for 
any other purpose can boast of so many varieties of shape 
and construction as the plough. Its forms are numbered 
by thousands, every country and almost every locality 
having its own models, and every condition of land being 
provided for. The varieties shown in the Exhibition are 
a selection of those made in Canada to suit the conditions 
of Great Britain, where the soil has been cultivated for 
generations and is free from many of the obstructions met 
with in the barren and unbroken wildernesses of Western 
Canada. They are constructed on the straight line prin- 
ciple, and all local conditions have been met.. A, difference 
in the method of holding and turning” thé ‘plongh in this 
country, although very slight, has been provided for by 
the use of two adjustable supporting wheels attached to 
the beam, and by an increase in the thickness of the heel 
of the landside, to prevent too rapid wear at this point. 
The mould-boards are made of soft centre or “‘ syndicate ” 
steel, which prevents brittleness and permits of cleaning ; 
the landsides and coulters are col of crucible steel, 
highly tempered ; the beams are of wrought iron and the 
handles of wood, making the plough much lighter than 
the English steel-handled ploughs, with, as has been 
eb by experience, equal strength and greater ease of 
iandling. The points are made of cast steel, chilled, and 
may be detached and replaced by new points as they 
wear. 

Harrows.—After the ground has been broken and turned 
by the plough, it is pulverised, and a level seed-bed made 
by the use of a harrow. Of the harrow there are shown 
several varieties: the spring-tooth, the spike-tooth, and 
the disc, each having its particular merits and uses, 
Harrows are usually made in sections, which may be 
coupled together to allow two, three, or more sections to 
be used at a time. The framework of the spring-tooth 
harrow is made of one contiiuous bar of steel runnin 
entirely around each section, aeross which are severa 
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angle-shaped :steel bars, and to these are attached, in 
different ways by different makers, a series of highly- 
tempered steel teeth, about fin. thick. The teeth are 
curved in such a way that they dig into the ground, tear- 
ing the clods of earth and levelling the furrows. The 
spike-tooth harrow is made in much the same manner, 
with the exception that it has solid steel teeth, in the 
form of pointed spikes, about lin. square, instead of 
spring teeth. In both these harrows there is a heavy 
coiled spring attached to an adjusting bar, to allow the 
teeth to yield when in contact with an unmovable ob- 
struction, and also to give them a continuous vibration. 
By means of a lever operating the adjusting bar 
the teeth may be set dt various angles, for work- 
ing over different kinds of ground. The disc harrow 
is an implement extensively used in America, but 
only recently introduced into Great Britain. It is 
different from the others, being composed of a series of 
concave discs of highly-tempered steel, which cut the 
ground instead of tearing it. It will pulverise and level 
soil that is too hard for any other kind of harrow to 
properly handle. The discs are arranged in two sections 
of six, seven, or eight discs, which revolve on hardened 
steel ball-bearings. The sections are adjustable to an 
angle: in- some: makes by one lever which compels bot 
sections to work at the same angle; in others by two levers 
which allow either section to be set at an independent 
angle. The former has an advantage in ease of operation 
on perfectly level ground, and the latter has the advantage 
on rough and hilly land, while working equally well on 
level land. The depth of cutting can be regulated by the 
angle at which the sections are set ; and in turning corners 
or working on hillsides the draught.on the horses can be 
regulated in the same way. The sections are also flexible, 
to allow either end to rise and pass over an obstruction. 
The discs are provided with scrapers acrenges in sections, 
for keeping them clean, the scrapers of each section being 
independently locked on or off, and shifted with the 
section of discs to which they belong. Each scraper. works 
on an independent spring, and always fits tightly against 
the disc. The principal uses of this implement are cutting 
turf, and pulverising and levelling the ground after 
ploughing ; but it is equally well adapted for breaking, = 
the Cat after the corn crop has been taken off, whic 
cannot be done with a toothed harrow. For this purpose 
the British farmer generally uses a rigid-tooth cultivator ; 
while the Canadian farmer uses a disc harrow, which 
answers also for ordinary harrowing purposes. 

Another kind of harrow, but only adaptable for use in 
a soil, is the chain harrow; made of a series of steel 
inks. 3 
Sowers (Figs. 1 and 2, page 446).—The ground being 
broken and level, is ready for the reception of the seed. 
The earliest method of sowing was to carry the seed in 
a receptacle, scattering it broadcast by the hand, and 
some fell on good ground and yielded a crop, while some 
fell on bad ground and was lost. In our day, how- 
ever, the chances of thus losing seed are reduced to 
a minimum by mechanical devices. For different pur- 
poses, seed is sown in different ways—broadcast, and in 
rows, or drills. Machines for both methods are shown ; 
the broadcast seeder by the Massey-Harris Company, 
and the drill by the Netin Company. Such seeds as 
2as, beans, barley, and some others, are, as a rule, sown 
in drills, while grass seed, clover, and sometimes corn, 
are sown broadcast. There are two varieties of drills— 
the hoe and the shoe. The seed is contained in a box, 
from which it passes to the ground through a series of 
tubes, at the bottom of which are the open hoes or shoes. 
The hoe-drill hoes a channel through the ground by 
means of diamond-shaped points, the seed passes into 
this channel, and is covered by the earth falling back on 
it.- The shoe-drill has a row of steel runners with 
V-shaped bottoms. which are curved upward at the points 
in a form resembling a shoe. These sharp-bottomed 
shoes cut furrows Bl the earth into which the 
seed passes, and short drag-chains attached to the rear 
of the shoes throw a loose covering over it. Grass seed 
may be sown from the drills by replacing the hoes with 
‘* scatterers,” which, instead of digging into the ground, 
scatter the seed broadcast over it. In the regular broad- 
cast seeders the tubes are dispensed with altogether, the 
seed falling from the box, and spring cultivator teeth are 
attached which throw the covering over it. The feed- 
wheel which carries the seed from the box to the tubes con- 
sists of a solid cut-away cylinder of about 3 in. in length 
(Fig. 1, page 446). This is turned by a gearing driven 
by the road-wheels, so that when the machine is at rest, 
the feed is closed ; it is also closed when the hoes or shoes 
are lifted from the ground, or there is a motion of backing 
the machine. On the rear of the seed-box there is an 
indicator showing how much seed of different kinds should 
be sown to the acre—grain seed being given in pecks and 
grass seed in pounds (Fig. 2). By moving the pointer on 
this indicator to the figure showing the quantity it is 
desired. to sow to the acre, the feed-wheel is shifted, 
enlarging or diminishing the size of the opening in the 
measuring channel to allow just the amount desired to 
pass through. , “Besides this there is a dial which registers 
the number of acres sown. The hoes are held in posi- 
tion by springs which allow them to _ over obstruc- 
tions 7 He 2 -and to-quickly return to their working posi- 
tions. They are locked securely ta the frame b: = 8 mead 
without the use of bolts or pins, so that they may 
be easily removed and replaced by cultivator teeth. The 
depth at which they deposit the seed and’the angle at 
which they cut the ground is regulated in some by spring 
pressure, in others by a mechanism similar to the 
reversing link of a locomotive ; and they may be lifted 
out of the ground either altogether by a lever, or 
independently by chains. Another lever is provided for 
shifting the hoes to a double-line, or zigzag position, to 
permit clods to pass between when working on rough, 


lumpy ground that has not been sufficiently broken up 
by jl tea - : . ; 


Cultivators.—The third process of agriculture—the care 
of the growing crop—is an. important ,one; but the 
implements used for it are of the simplest variety. The 
ground must be kept clear of weeds and thistles, and it 
must be loosened up, especially while the crops are young, 
after it has become caked either by.rain or by sun. For 
these purposes a variety of implements is used, such ag 
horse-hoes,_ spring-tooth and _ rigid-tooth | cultivators, 
weeders, hillers, &c., but all may be classed under the 
general head of. cultivators. The most extensively used, 
and the only vaTAONy, shown in the Canadian Section, is 
the spring-tooth cultivator. The framéwork’ is of angle 
steel and strongly braced ; the teeth, or tines, are S-shaped, 
and are made of spring steel, oil tempered ; the points 
are of various shapes, and are reversible and interchange- 
able, permitting points for various purposes to be used on 
the same tines. The- teeth are arranged in secti 
similar to the sections of the harrows, which are supporte: 
by a shaft at the-front, andthe depth of. cultivation is 
regulated by spring pressure on each of the sections. On 
the Massey-Harris cultivator this pressure is applied from 
the front, while on the Frost and Wood, the Noxon, and 
the Maxwell implements it is applied directly to the rear, 
above the teeth. One lever, assisted by a coiled spring, 
serves to lift the teeth out of the ground and to force them 
in, according to the depth desired. 

Most of the spring-tooth cultivators are also 
for use as broadcast seeders, space being. provided above 
the front of the sections for the seed-box. . 

Harvesters.—The process of harvesting the crop is the 
one that has brought out the greatest ingenuity of man in 
the development of farming machinery. Neither the 
preparing of a seed-bed nor the sowing of the seed 
necessitated the application of machinery in the early 
days, and natural Tertilisation saved further labour ; but 
when the crop ripened it had to be gathered before the 
weather ruined it, and prepared for use..: This was done 
by means of sickles, thres _ ey flails, winnowing 
boards, and grinding mills, all of which are shown by 
paintings in the tombs of ancient Egypt. Egypt was 
one of the first countries in which agricultural practice 
was developed, and animal power applied to the various 
processes. From Egypt the knowledge of agriculture 
spread to Greece, thence to Rome, and from Rome to the 
rest of Europe, and the first mechanical device for cut- 
ting grain by animal power was suggested by the Romans. 
Pliny describes a device in use by the Gauls, in the form 
of a cart with a comb-like bar in front, which ety 29 
off the ears of wheat and deliveréd‘them into a box. 
After the nee of eighteen centuries the principle of 
this machine has been re-invented, and is now in use in 
the headers which harvest the enormous crops of wheat 
of Canada, the United States, and other parts where — 
the grain is gathered, leaving the straw to be burned. 
The problem of developing the primitive sickle and scythe 
into the most useful and available machines for harvesting 
the grass and grain crop of the world has long engaged the 
attention of man, but it was not until comparatively 
recent times that the practical results showed any great 
efficiency. During.the nineteenth century, however, the 
mower, the reaper, and the binder have come into exist- 
ence, and have passed through many s of shape and 
principles of construction and operation into their present 
state of perfection. These time and labour-saving ma- 
chines are now deemed indispensable by all who raise 
hay and grain ; and their production has alone rendered 
possible the opening up to settlement and agricultural de- 
velopments of the prairie districts of America, Australia, 
Russia, . Siberia, South America and Africa, in all of 
which parts Canadian-made harvesting machinery is now 
in every-day use. A <A 

Both mowers and binders are exhibited by the —- 
Harris Company, the Frost and. Wood pony, t ) 
Noxon Company, and David Maxwell and Sons. hile 
the principles of operation and the results obtained are 
the same in all, the mechanical methods Of obtaining this 
result, and the devices by which the different machines 
meet the varying conditions imposed upon them, are 
different ; and each firm claims superior advantages for 
its own construction, which it is not the purpdse of this 
paper to discuss. 

.For harvesting the hay crop, four machines are used. 
The grass is cut_ by the mower, turned for drying by the 
tedder, gathered by the rake, and loaded on the wagon by 
the loader. Rakes are shown by three firms, tedders by 
two, and the loaders by only one. ‘ 

Mowers (Figs. 3 to 6).—On the mower a solid and heavy 
tubular cast-iron frame is used, as this secures a, more 
perfect and permanent alignment of the running gear 
and shafting than a steel frame, which must’ be built up of 
several pieces bolted together. The wheels are of cast 
iron, 31 in, to 34 in. high, 3} in. to 4 in. wide, and are 
provided with horizontal and vertical lugs on the rims to 
insure * g driving’ contact with the ground. The 
wheels communicate their forward motion to the shaft 
and the main gear-wheel through a ratchet-and spring 
pawls on the inside of the hubs of both wheels (Fig. 3, 
page 446). From the come yy gba the motion is com- 
municated to the cross-shaft by various arrangements of 
spur and bevel wheels and agg ay aye 9 eae motion 
to the crank, and thence to the knife through the con- 
necting-rod. The connecting-rod is long, and is in some 
machines made of w _the variety used being well- 
seasoned second-growth hickory, and in others it is of 
wrought iron or steel. It is attached to the knife-head 
and to the crank either by a ball-and-socket joint (Fig. 4) 
or by a hook and eye (Fig. 5). The speed given is in a 
ratio of from 55 to 62 vibrations of the knife to ons revo- 
lution of the drive-wheels. A lower speed than this would 
not cut rapidly enough in heavy to prevent 





some of it blocking the action of the machine, and 
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& higher speed , would overheat the bearings. The 
“> ogg # apparatus, consisting of the heavy steel cutter- 
bar, the fingers or guards, and the sectional knife, 
is attached to a hinged portion of the main frame, 
called the hanger, by la: bearings, and is sup- 
ported at each end by a shoe with either wheels or 
steel runners, It is made of different lengths to cut a 
swath of from 34 ft. to 6 ft. wide, and the width of tread 
Between the drive-wheels is proportionately wide—from 
34 ft. to 5 ft.—to give the machine stability. The knife 
is held tightly against the guard plates by several clips, 





to make a close shear cut and to prevent short and soft 
grass from getting between the knife and the bar. After 
Fig.1. Hoe Drill. 


Detail of Feed from Seed-box 
into the Tubes. 


Fig 


levers (Fig. 6)—one for throwing the machine in and out 


of gear, one for tilting the cutter-bar to any angle to suit 
the nature of the ground or condition of crop, a foot-lever 
for raising the bar from the ground, temporarily, while 
turning corners or passing an obstruction, leaving both 
hands free to handle the reins, and a hand-lever for 
raising the bar higher and locking it in the raised “eed 
tion. A coiled spring assists the action of both of these 
raising levers. the outer shoe of the cutter-bar isa 
track clearer, which deflects the grass sufficiently to leave 
a clear track for the inner wheel on the succeeding round 
of the machine. It works against a pressure spring 
that allows it to give freely before obstructions. 


Sowers. 


Fig.2. Arrangement for Regulating the Flow of Seed, and Dial for 
Indicating Number of Acres -Sown. 
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Mowers. 


Method of 


Driving 


Mowers 


through Pawls 


in the Wheels. 








Two leading methods of attaching the 


Connecting-rod to the Knife. 


Forged Steel Jaws 
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much use, the constant strain on the cutting apparatus 
has a tendency to make ae backward, and to throw the 
knife and the connecting- out of line, although every 
effort is made by the use of large and strong ee to 
revent its doing so; and if this were not remedied the 
ife would cut into the fingers, and soon the entire appa- 
ratus would be ruined. A strong brace is therefore pro- 
vided, connecting the hanger with the solid tubular part 
of the main frame, which can be adjusted to take up oa 
wear, and keep the cutter-bar and the connecting- 
always in perfect alignment. The hanger connection 
must also allow the cutter-bar to accommodate itself 
automatically to the most uneven surface, so that it may. | 
float easily up and down over all irregularities of the | 
— without interfering with the action of the knife. | 
mvenient to the operator on the seat there are several | 





| By a lever the fo: 





] four-pronged forks, mounted on a zigzag steel shaft at the 


rear of the e, giving the forks three positions, and 
they are pivoted about one-third their length above this 
shaft. e shaft is operated directly from the centre b 
a chain, the power coming from the drive-wheels throu 
an internal spur apes near the centre of the main axle. 
rks can be adjusted up and down while in 
motion, and the machine thrown in and out of gear. The 
forks are provided with springs, which prevent breakage 
from striking obstructions. ; 
Rake.—The horse rake is made to dump either auto- 
matically, by means of a friction band or a spurwheel on 
the axle, thrown on. by a foot lever, or by a hand lever 


a 
op = 


Fig. 6. 
Sectional End View, 
showing the Adjustable 
Brace, Tilting Lever, Hand 
and Feot Spring Lift 
and Underdraft. 











Tempered 


Steel 


Wearing 
Plates. 


The horses draw the machine from below the pole, the 


draft being applied directly to the hanger, and the weight | 
le is counterbalanced by the driver on the seat ; | 


of the 


assisted by a coiled spring. The teeth are made of a fine 
 emgad of crucible epring steel, tempered. By the use of 
material the lan manufacturers can use light- 


thus relieving all weight from the horses’ necks, while bi al teeth of less than 4 in. in diameter ; while on all 


drawing the machine. 


turning the grass for 


| Eng’ 
Hay Tedder.—This implement is used for tossing and | wrought steel and not tem: 
. It can turn as much | and about 1 in. thick. 


makes the teeth are very heavy, being made of 
red, of various shaped section, 
en the teeth are raised, the 


grass in one day as ten people can by hand, and by its | gathered hay is forced out bya line of clearing rods. The 


use a much better quality of 


turning, and for the reason that: it yy vore the to | 
dried, instead of being 


be more quickly and uniformly . 
sun-scorched on the top by 
ew og and imperfectly turned. It is strongly and 
ightly cons’ 


ing left too long on the | 


y is secured than by hand | wheels and axles are of steel. The rakes are made of vary- 
ing width, from 7 ft. to 10 ft., and the teeth are from 3 in. 
to 4 in. a 


447, is a compara- 


part. 
Loader.—The hay loader, Fig. 7, 
i greatly extended 


tively recent machine, but its use is 


tructed, and is drawn by one horse. The frame | every year. Its advantages are many, the ve —— 
i when y 


is of angle steel, well braced to 


ive rigidity, the wheels 
are channel steel, and about 4 ft. high. There are six 


i secured 
enya that, by its Lint, is often 


or the stack that t otherwise be ruined by the 
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weather. When the hay has been turned and thoroughly | binding harvester of to-day, which ranks hi ot only as| of the machine is supported’ by the driving- d 
dried, it must be collected without loss of time ; ont the | a great time and labounanving machine, se papa of the * ts ar Nog. Bape od od 


farmer often works far into the night rather than take 
the chances of losing his crop before morning. Further, 
the loading of the hay on the — is the most labour- 
some part of haymaking. With the loader it is possible 
for three men to place a ton of hay on the wagon in five 
minutes, while it would uire the same men fully 
15 minutes to do the work by hand. The machine is 
attached to the rear of the wagon, and operated by the 
same team that draws the load, adding but slightly to the 
draught. The pape | power comes from the wheels 
through a ratchet an wl in the hubs, which may be 
thrown on and off at These drive a cylindrical cage 
revolving on the axle, and carrying six rows of curved 
teeth which pick up the hay and deposit it on an elevating 


. 


Fig.8. Method of 
Driving Binder 
from Main Wheel, 
also raising 
and lowering 
devices. 





greatest inventions of the nineteenth century. 

Binders (Figs. 8, 9, and 10).—This is essentially a 
a machine; it cuts the grain, binds it in 
compact sheaves, ‘and delivers the sheaves, but it in no 
way alters the form or condition of the grain itself. To 
do this there are six distinct operations, namely: reel- 
ing, cutting, elevating, king, tying, and disc ing. 
The mechanism for each of the first four operations 
forms a complete machine in itself, which can be worked 
independently, and those in which adjustment is necessary 
for varying conditions are separately controlled by the 
operator, while the last two operations are worked to- 
gether. The reel holds the n against the knife until 
it is cut, then lays it on the moving platform canvas, 








Arrangement for Elevating Heavy and Tangled Grain. 


Allowing for expansion of space between elevators with a constant tight hold on the grain. 





screen whose driving roller is the revolving cylinder. It 
is then carried-to the top of the loader whence it falls on 
the wagon, where it is put in position by hand labour. 
The angle of elevation is automatically adjusted as the 
height of the load on the wagon increases. An upright 
frame supports several long wood slats which rest on the 
ascending hay, to prevent its being carried away by wind 
or falling over the sides, 

Grain Harvesting.—For harvesting fae only two 
operations are necessary—the cutting, and the tying of the 
bundles. There are two machines for cutting grain—the 
reaper and the self-binding harvester, or binder, as it is 
more generally called. The reaper simply cuts the grain, 
delivering it in gavels which must afterwards be tied by 
hand. Of the reaper there are two varieties—the man 
delivery and the automatic self-delivery. The binder 
both cuts the grain and ties it in sheaves.. In the early 
days, when machines were first introduced to take the 


ana al 


the hands of the farmer, wire was 
many disadvantages, and gave much 


trouble to users, Experiment finally produced the twine- 








which carries it to the foot of the elevators. Here it is 
carried upward between two canvases to the top and on 
to the slanting binder-deck under which the packers 
work, It is then packed tightly against the binder cord 
until the required size of bundle is obtained, when a trip 
is pressed releasing a catch, which, in turn, throws the 
tying mechanism into gear. The needle arm rises through 
the Sock. carrying the twine which completes the circle 
of the sheaf, ‘a quick knot is tied, the twine cut, the 
needle quickly returns to its position below the deck, and 
the bundle is di on the ground or on a carrier at 
the will of the operator. 

The entire mechanism is driven from a high and broad- 
rimmed steel wheel whose motion is communicated to the 


main shaft ——— X > 

pow al Gaenseteee, ig. 8. On this shaft is located 

the arrangement for throwing the machine in and out of 
, controlled by a lever within convenient reach of the 

Tine when on his seat. From the main gear shaft the 

motion is communicated throughout the machine by 

means of chajn and spur-wheel gearing. The main weight 





a large sprocket-wheel and a| and 





the lesser weight by a steel v 
of the platform. At each end of the platform there is a 
divider, extending about 2 ft. in front of the knife. The 
outside divider separates the grain to be cut from the 
standing grain, supports it above the grain wheel, and 
lays it evenly on the platform. It is set, at a slight out- 
ward angle, to gather in a sufficient quantity beyond the 
bow Aes the platform to provide a clear track for the grain 
wheel. 

The crankshaft is driven directly from the main gear 
shaft by a bevel-wheel and pinion. This drives the knife 
through a wooden connecting-fod as on the mower. At 
the rear end of the crankshaft is the sprocket-wheel 
for driving the long main chain which passes over several 
wheels, driving directly the platform canvas, the lower 
elevator canvas, and the ers, also a shaft or roller 
which drives the upper elevator canvas t ac 
or wheel gearing at the front. This elevator must be 
driven from the front, as it is narrower than the lower, 
to allow the heads of long grain to up clear of the 
canvases. The lower elevator is driven from its top 
roller, and this in turn drives, through two or three 
pinions, a free roller, inserted in the space between the 
top of the seston and the binder-deck, ». the 
grain across .t space without danger of its falling 
through on the main wheel. canvas is driven from 
one large roller, the other rollers being smaller and free 
running. The rollers are of wood with steel spindles 
inserted at the ends ; they are pinned through in two or 
three places in different directions to avoid possibility of 
splitting, and they revolve in ‘close-fitting malleable 
collars, which. prevent grain ing twisted about the 
ends and blocking the action of the machine. The canvas 
aprons are provided with cross slats at intervals, to hold 
the grain straight and prevent it from slipping. 

A difference in the method of driving upper elevator 
canvas in two of the ines may be explained here. In 
the y-Harris it is driven from the top, making the 
side next the grain the ‘tight side, and in the Frost and 
Wood from the bottom, making this the loose side. At 
first sight this might appear to have different effects upon 
the grain, but the counstruction of other parts counter- 
balances this difference and .makes the result the same. 
On the machine, Fig. 9, a third roller is introduced into 
the elevator to make the upper ply of the canvas run at an 
angle, msg f a considerable space between the two plies. 
The slope of the elevator not being very steep, a tight 
grip on the grain is not necessary in ing with ordinary 
crops. The grain is carried up onthe tight side of the 
lower elevator canvas, and is cma | held in place by the 
loose ply of the upper canvas. But when the crop is 
extra heavy, the larger amount of grain deflects this loose 
ply upwards to get more space, thereby making the 
tighter grip that is necessary for the extra weight. On 
Fig. 10, on the other hand, the slope is steep, and a 
tighter grip is necessary, which is obtained by driving the 
canvas so that the grain side is the tighter. To provide 
for extra heavy grain, the upper elevator is made to float, 
that is, the supports of the’ rear end are set in slots in a 
fixed frame, allowing the entire elevator to yield with the 
pressure of the larger quantity’of grain. ‘Che purpose of 
these devices is to give the machines ported for handling 
the heaviest crops without becoming choked. : 

From the front’of one of the driving rollers the reel is 
operated by a — so constructed that it allows great 
freedom of reel adjustment. On the Massey-Harris, the 
Noxon, and the Maxwell binders this is accomplished by 
a bevel wheel and pinion, with bearings on.the reel frame, 
the power being communicated from below through a 
square shaft which slides through the pinion‘as the reel 
is shifted. On the Frost and Wood, the power is ‘obtained 
from the top through a square shaft fitted with a sliding 
sleeve, and with universal joints at both ends, and the 
driving mechanism of the reel is operated through two 
chains, one for each of the two sections of the reel, which 
are independently adjustable.’ A vibratory motion is 
also communicated through one of the rollers to a recip- 
rocating butter, which evens the butts of the grain, and 
brings it down on the binder deck to within reach of the 
packers. There are twoor three rapidly and continuously 
moving packers, which force the grain tightly against the 
twine and a compress hook, until the proper amount for 


‘| the size of bundle has been packed, when the pressure on 


a trip throws the eres Boo ageenree in gear, it bein 

driven from the packer shaft, generally by a chain, but 
in some by a bevel gearing, and in others by a com: 
bination of chain and spur gearing. “All three of these 
methods are illustrated on the binders in the Canadian 


exhibit. 
° (To be continued.) 





VaLPARarso:—The Ohilian Congress is disposed to build: 
a dock at Valparaiso. 





Mersry Rattway.—An agreement_has been entered 
into with the British Westinghouse Electric and Manu- 
facturing’ Company, Limited, as contractor, under which 
that company undertakes: (a) To execute the works and 
provide the plant necessary to enable the traffic of the 
railway to be worked by electrical traction within eighteerf 
months from July 15, 1901. (b) To guarantee the interest 
of the existing 44 per cent. redeemable first debenture 
stock, amounting to 249,276/., until the works shall be 
available for public traffic worked elect power ; 
to provide the sum of. 249,276/. not later than 
June 30, 1904, for the pu of redeeming this stock. 
The contract price for the works and financial obli- 

tions is 635,303/., and is payable to. the’ extent of 
820, 0000. in 4 per cent. Mersey Railway new first per- 

ual debenture stock of the 703,750, authorised 
y the Acts ‘of 1898 1900) and 15,303/. in cash; © 


fs 
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NOTES FROM THE UNITED STATES. 
PxILaDELpPuis, September 18. 
Tue collapse of the steelworkers’ strike and the 
resumption of work on Monday are the events of the 
hour, The widespread willingness of the steelworkers 
to sustain the strike was fruitless under the mis- 
management of the leaders. The United States Steel 
Corporation has non-unionised over a dozen mills, and 
will later-on press its advantages in the selection of 
workmen. Quite a large percentage of the strikers 
found temporary employment in the independent 
mills. No disturbance is probable in financial circles. 
A large amount of money has been released from the 
Treasury in connection with the recent purchase of 
Government bonds. The banks have the situation 
wellin hand. The new President states he will con- 
tinue the political policy of his predecessor. This 
announcement has had a good effect. The steel in- 
dustry is now over the crisis, and production will con- 
tinue at maximum limits. A large volume of business 
that has been held back will now presumably be brought 
forward. The consumers have been asked to wait as long 
as ible, and having done so, will doubtless take 
early occasion to secure themselves for the coming 
winter. The Jessop Steel Company of England has 
urchased 40 acres of land twenty miles southward of 
ittsburgh, upon which buildings will. be erected for 
the production of various specialties. . Enlargements 
of existing plants continue to be announced, and the 
placing of orders for machinery of unusual amounts 
substantiates the statements of contemplated en- 
largements. The capital of an iron sheet and 
tube company at oungstown, Ohio, will be 
doubled to 2,000,000 dols. Pig-iron production is 
now 300,000 tons per-week and will. be increased to 
320,000 tons. Quite a number of blast-furnaces of 
recent construction are about to blow in. Great 
activity prevails in foundry iron everywhere. Con- 
sumption of foundry and forge is exceptionally large. 
An immense demand for merchant pipe prevails, éspe- 
cially in western markets, and all manufacturers of 
on are increasing their purchases for future 
delivery. Car material is wanted faster than existing 
facilities supply it. Sheet-iron production is unequal 
to demand, An the idle tin mills will soon be at 
work, and every unit of iron and steel capacity will 
be at work before another Saturday. 





NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 

Glasgow Pig-Iron Market.—There has been two idle 
days on ’Change this week. Last Thursday, on account 
of the funeral of the American President, and on Monday 
of this week on account of that being the autumn holiday 
—were the two holidaysin question. To-day’s market was 
moderately active in the forenoon, when from 12,000 to 
13,000 tons were dealt in, the tone, however, being easy. 
Cleveland, which still monopolises attention, left off 24d. 

r ton lower, at 45s. . per ton cash, with buyers over. 

otch warrants were the turn easier at 53s. 104d. sellers 
one month, and Cumberland hematite iron was un- 
ch at 593, 9d. per ton cash, with buyers over. At 
the afternoon meeting pig iron was steady, but only some 
4000 tons were dealt in. The settlement prices were: 
Scotch, 543. per ton; Cleveland, 45s. 6d. ; Cumberland 
hematite iron, 59s. 9d. per ton. The stock of pig iron in 
Messrs, Connal and Co.’s public warrant stores yesterday 
afternoon stood at 58,321 tons, as compared with 58,370 
tons yesterday week, thus shoving for the past week a 
reduction amounting to 49 tons, The number of furnaces 
in blast is 83, against 81 a week ago, and 82 at this time 
last year. It would seem as if there was a considerable 
over-sold account open in the market, and the recent buy- 
ing points somewhat to manipulations. 


. Re-building of .Queen-Street Station, Glasgow.—It is 
rumoured in Edinburgh that the North British Railway 
directors are about to authorise a start with the re- 
building of the entrance to Queen-street Station, Glas- 
po"; and the erection of a ee hotel on the site ovengiee 
y the North British Station Hotel, George-square. The 
operations have been delayed on account of the Exhibi- 
tion held in Glasgow this year, but it is said that the lessee 
of the hotel has received notice: to quit in six months. 
The building scheme will make a notable difference on the 
north side of the square, as the new hotel and offices are 
to be carried over N. Queen-street, which has been 
purchased from the Corporation. The completion 
of this big project will render more imperative the 
suitable treatment of the somevhat squalid frontage to 
the square between North Hanover-street and North 
Frederick-street. 

Another Tramway Record.—To use a familiar phrase, 
the tramway revenue is goi p by ‘* leaps and bounds.’ 
A week ago it was chroni that the drawings for the 
preceding week amounted to 13,435, 153. 5d., but even 
that is d by the drawings of last week to the extent 
of 2700. 5d., the total for the week ending last Satur. 
day night wy ny bap ste 7a. 10d. ; that is, 32, 93. 8d. 
better than in the corresponding week of last year. Since 
the beginning of the financial year on June 1, the drawin 
settee. hay Renta 9a, 5d., a8 .com ss wi 
: . in the corresponding ion oO b year, 
showing the substantial increase of 43,6207, 103. 11d. 
During the'18 complete weeks that the Exhibition has 

open, the drawings on the cars have been 
219,273/. 18s. 2d., as compared with 169,8697. 0s. 1d. 


a 


‘lishing a commercial depar' 


in the corresponding period of 1900, an increase of 
49,404. 18s, 7 tg 

. Greenock Water Trust.—At the monthly meeting of 
the Greenock Water Trust, held on Tuesday, it was 
stated that the rainfall for the week ending Saturday, 
A 27, was 0.00in., and for the week ending August 31, 
1.23.in. The total from January 1 was 29.77 in., against 
37.57.in. last year. There was in store for the fortnight 
ending the 31st ult. a total of 385,049,902 cubic feet—that 
was to say, in Loch Thom, the Corporation Reservoir, 
the Gryfe Reservoirs Nos. 1 and 2, the Whinhill Reser- 
voir, and in fourteen smaller reservoirs. 

Water Supply.—The burgh of Kilmarnock has just had 
its water supply very greatly increased, but other burghs 
in Scotland have fallen into the same condition as 
chester is in—a condition of ‘‘short commons.” .“ One 
place in Scotland has had its supply so reduced that there 
is only water one hour out of the twenty-four hours 
day ; even Edinburgh does not have a constant.supply. 
Wisham, however, like Kilmarnock, has had*its’supply 
greatly increased this week by the turning on of a supply 
from a fresh source in the-U pper Ward of Lanarkshire. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Commercial Education at the Yorkshire College.—On 
Tuesday, at the Leeds Chamberof Commerce, the chairman 
Mr. G. R. Portway) mentioned ‘that promises amounting 
ed towards the scheme for estab- 
pment at the ° Yorkshire 
Coll The 170/..was for each of the three years, but he 
would like to see the amount raised to at least 200/. 


William Jessop and Sons, Limited.—It' is announced 
that Mr. Herbert Hughes (secretary of the Sheffiéld Cham- 
ber of Commerce) has joined the directorate of Messrs. 
Willlam Jessop and Sons, Limited, Brightside Works, 
Sheffield. j 

Proposed Light Railway in North Notts.—On Friday, at 
Misterton, a meeting was held for the consideration of 
the proposed light railway in that district, and a resolu- 
tion was that it would be of material benefit, and 
was worthy of support. It was announced that the 

eneral idea of the line of route was, starting from 
tford, to — through Clarborough, Hayton, and the 
low-lying lands to the west. 


Local Companies.—The directors of the Sheepbridge 
Coal and Iron Company announce that the net profit for 
the year amounts to 247,896/. 5s. 8d. They propose to 
write off capital 42,3427. 16s. 5d., the amount expended 
on new works during the twelve months, and retain 
50,000/., being the balance required for the shares taken 
in the Dinnington Mairi Coal Company, Limited. They 
recommend dividends making 20 per cent. for the year on 
allshares. The development of the South Yorkshire coal- 
field, they state, in which the company has taken a large 
interest, ber been ones pending the question of rail- 
way accommodation. his is now settled, and sinking 
operations will shortly be commenced. The thirth-eighth 
annual meeting of the Staveley Coal and Iron Com- 
pany was held on 7 at Sheffield. The report, 
which was adopted, showed net profits for the past year, 
after depreciation of 320,918/. 9s. 4d., and amount carried 
forward 20,5792. 192. 2d. An interim dividend had been 
declared on February 11 of 5/. per share on the A and C 
shares, and 16s. 8d. per share on the B and D shares, 
and on June 14 a further interim dividend of a similar 
amount was paid. It was now decided to pay a final 
dividend for the year of 6/. per share on the A and C 
shares, and 1/, per share on the B and D shares. 


Technical School at Chesterfield.—By the joint action of 
the governors of the grammar school, the technical educa- 
tion committees of the Town Council and of the County 
Council, a new technical school has been provided at 
Chesterfield. A “complete installation is in contempla- 
tion for classes in or si a and electrical engineering, 
and a complete mechanical: and electrical engineering 
workshop will be opened. It will contain fitters’ benches, 
12 horse-power gas engine and dynamo, and other ma- 
chinery. 

Iron and Steel.—Encouraging reports’ continue to be 
furnished of the state of the leading heavy branches of 
trade. The very free buying of iron and some .descrip- 
tions of steels is causing prices to stiffen considerably. 
Some heavy contracts for * sce and Siemens qualities 
were entered into before the advance, and buying is still 
wae ea Manufacturers of these steels say there is not 
the slightest probability of prices receding, and that they 
are- much more. likely to. advance before -Christmas. 
There is a steady demand for the higher qualities of 
crucible steel, but the common brands are being very 
closely run by the more expensive Bessemer and Siemens 
steels. In most of the lighter industries of the city a 
fair amount of work is being turned out ; but in few of 
them is there anything approaching pressure. 

South Yorkshire Coal Trade.—The satisfactory condi- 
tion reported previously continues in the coal trade of the 
district. The pits are mostly working full time, and 
there is. a strong likelihood that this will continue. 
The demand for house coal is now heavier than. is. usual 
at this period of the:year, and the owners are _receiv- 
ing large orders from merchants, who urge for prompt 
delivery. There isa good inland demand for .hards, but 
the demand:for all classes of small fuel is very limited. 
Quotations are unchanged. The coke trade is reported to 
be slightly improved. 


German Exzorric Rariways.—It is proposed to estab- 


to 1701. had been receiv 








lish an electric railway between Berlin and Hamburg. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was not over numerous, but the market was 
very cheerful in tone, inquiries were on a better scale 
than for some time past, and a large business was 
recorded. Demand on Continental account was much 


better than it has been, shippers who have iron 


to buy for customers abroad having apparently con- 
dutel that they were not likely to = any- 
besides, 


thing by further delayi purchases, an 
they do not lose sight of the fact that the shipping season 
is getting well advanced, and that consequently iron for 
export- purposes -nitiss now be secured. Quotations all 
round showed an upward movement. No. 3 g.m.b. Cleve- 
land pig iron was ‘45s, 9d. for prompt f.o.b. delivery—a 
figure at which most of the business recorded was done, 
though there ‘were makers who put the price at 
46s.. No. 1 Cleveland pig was 47s. 91.; No. 4 foundry, 
44s, 3d.; y forge, 43s. 3d.; mottled, 43s.; and white, 
423. 9d. East Coast hematite pig was again scarce ; and, 
in fact, it was almost unobtainable for immediate delivery, 
so that it would seem that the augmented output is nob 
sufficient*to meet the requirements. Nos. 1, 2, and 3 
ranged from 593. 9d. to 603.; and No. 1 was quoted 60s. 
Spanish ore was steady and firm, rubio being 15s. 9d. 
ex-ship Tees. To-day No. 3 Cleveland pig was a little 
easier, and some buyers reported that they had been able 
‘to purchase it at 45s. 74d., but cape banger adhered firmly 
to 45s. 9d. Quotations for all the other qualities were firm 
at yesterday’s rates. 

Messrs. Walker, Maynard, and Co.—Mr. W. E. 
Walker, at the first annual meeting of Messrs. Walker, 
Maynard, and Co., Limited, of the car Iron Works, in 
moving the adoption of the report, said the profits for the 
year compared favourably with the years 1897-8, notwith- 
standing the great fallin the price of pig iron. Refer- 
ring to the amount set aside for income tax, he said that 
was the amount claimed by the Commissioners, but he 
hoped to arrange for some modification of that sum to pay 
only on the amount of profit realised. Mr. Arthur Head 
seconded, and the report and balance-sheet were adopted. 
Mr. H. W. F. Bolckow was re-elected a director, and 
Messrs. W. B. Peat and Co. were re-appointed auditors 
to the company. 

Manufactured Iron and Steel.—The manufactured iron 
and steel trades continue in a fairly satisfactory state. 
Makers of most descriptions are kept busily employed, 
and inquiries concerning new orders are more numerous 
than they were. Common iron bars are quoted 6/. 5s. ; 
best bars, 6/. 15s.; iron ship-plates, 67. 17s, 6d. ; steel 
ship-plates, 6/. 5s. ; iron sheets, 8/. ; steel sheets, 97. ; and 
galvanised corrugated sheets, 12/.—all less the customary 
44 per cent. discount f.o.t. Railway material shows no 
change in price, heavy sections of steel rails remaining ab 
5/. 10s. ; and cast-iron railway chairs at 3/. 10s.—both net 
cash at works, . 

Cleveland Miners.—At a meeting of the joint com- 
mittee a the Cleveland Mineowners’ and the 
‘Cleveland Miners’ Association, Sir David Dale, Bart., 
occupying the chair, three claims were received from 
men employed at Shelton Park pit—one from the horse 
drivers, claiming an advance all through ; one from the 
miners for 1}d. per ton extra to be paid on all the ‘‘ boddy” 
ground; and one from the hauling enginemen for an 
advance of 6d. per shift. The claims were referred to 
Messrs. C. Heslop and J. perp me on behalf of the 
owners, and Messrs. Stephens and Stubbs, on behalf of the 
men, with full power to settle—The machinemen em- 

loyed at the Loftus mines of Messrs. Pease and Partners, 

mited; claimed an advance on the machine rate paid 
a the. mine, and it was referred to Messrs. 
W.’Walker and J. Thompson, on behalf of the owners, 
and Messrs. W. Stephens and C. Jackson, on the men’s 
behalf, with power to settle.—A claim for an advance on 
the tonnage rate made by the miners employed at Messrz. 
Morrison and Co.’s Brottén mine was referred to Messrs. 
W. Walker and D. W. Dixon, on the = of the owners, 
and Messrs. C. Jackson and R. Stonehouse, on behalf of 
the men. 

Coal and Coke.—Fuel is firm. Bunker coal is in good 
request, but the sppply is large. . Unscreened kinds are 
lls. to 11s. 3d. f.o.b. Coke is very, strong and rather 
scarce. - Medium blast-furnace qualities readily realise 
16s, delivered here, and some sellers are inclined to ask a 
rather higher figure. F 





Maryrport.—The Maryport Harbour Commissioners 
have received a reporb- from’ Messrs. Baker and Hurtzig, 
who were requested to advise on the improvement of 
Marypor dock, The engineers recommend a new entrance 
to the Genhouse dock 60 ft. wide, the deep dock to be 
widened 140 ft., and deepened. They also recommend the 
construchion of a timber jetty and new quay and the 
installation of hydraulic power. The cost of the works 
proposed is estimated at 148,0002. 

PERSONAL.—We are asked to announce that the busi. 
ness of the Yorkshire Tank, Cistern, and Copper Com- 
pany is now amalgamated with that of Mr. W. P. Butter- 

eld, Shipley, Yorkshire.—The Irvine Fosge Company, 
f I d, inform us that Mr. A. M. Buchanan, 
Lawrence Pountney-hill, E.C., has 


een | tative in the London 
district, and will also act in a similar ca oe 
respect to their Datch trade.—The Finchley Urban 
District Council, at its meeting on the 16th instant, 
spotted Mr. Edward Calvert, of Buxton, as resident 

ectrical engineer, at a salary of 300/. per annum, his 


of Irvine, 
of Suffolk House, 
been appointed their sole re 





duties to commence from December 2. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—There has been a moderate inquiry for steam 
coal for both.prompt and future shipment, but in trans- 
actions for distant dates an easier tone has been observed, 
The best steam coal has made 183. to 183, 3d. per ton, 
while secondary qualities have brought 17s. to 17s. 6d. per 
ton. Household coal has not shown much change ; No. 3 
Rhondda large has been quoted at 16s. to 163. 3d. per ton. 
Foundry coké has made 193. to 203. per ton; and furnace 
ditto 17s. to 183. per ton. As regards iron ore, rubio nas 
realised 14s. to 143, 3d. per ton, and Tafna 153. to 15s, 3d. 
per ton. 


Llanelly.—Great activity prevails at present in the 
Llanelly coalfield. Several new pits have been recently 
sunk, and it is reported that sinking operations are going 
on at Hendre, Lilangennech, with every —— of suc- 
cess. The Morfa coalfield has been taken up by a power- 
ful Belgian syndicate. 


Bristol Docks.—Mr. Girdlestone, general manager of 
the Bristol Docks, is about to make a tour through the 
United States and Canada, in order to lay before ex- 
porters the advantages of Bristol as a distributing centre 
for their goods and produce, 


Guest, Keen, and Co., Limited.—Mr. Forster Brown 
has been consulted with respect to a ay sine deeper 
sinking of Messrs. Guest, Keen, and Oo.’s pits at 
Vochriw, where the supplies are giving out. By sinking 
about 80 yards deeper it is nnet to reach an unusually 
rich seam. The scheme under consideration will involve 
an outlay of something like 50,000/. 


The Swansea Valley.—Since the American steel strike 
commenced, there has been more activity in the steel 
and tinplate trades in this district. Two mills have been 
re-started at the Foxhole Works, and a similar change for 
the better is expected at Ynismendwy, so that the tin- 
plate establishments of the district are now generally 
active, 





CaTaLocugs.—It has been demonstrated that a square 
foot of bare pipe filled night and day with steam at 150 1b, 

ressure, as in an electric ty Serra radiates annually 
feat corresponding to about half a ton of coal, The 
necessity of covering such surfaces is therefore evident, and 
is universally admitted. But it is not always easy to 
decide what is the best method of applying clothing, 
especially to valves, bend, and junction pieces. There 
are many excellent compositions in the market that serve 
peice: for om surfaces, but leave something to be 
desired when they have to be applied to complicated cast- 
ings. For such purposes Messrs. Jones and Horsfield, of 
Hyde, near Manchester, manufacture sheet-iron casings, 
of which they have sent us a catalogue. These fit round 
the pipes, valves, &., and can be filled with slag wool, or 
other non-conductor. One of their advantages is that they 
make an engine room look tidy, and from the point of 
view of appearance area great improvement on the usual 
canvas covering.—We have received from Messrs. Hedges, 
McKrell, and Taylor, of 31, Barbican, London, E.C., a 
copy of their new catalogue of steam, hydraulic, and 
high-pressure gas gauges, thermometers, and pyrometers. 
A special thermometer is one designed for use with super- 
heated steam, which, in addition to a scale of tempera- 
tures, is also provided with a second scale, denoting the 

ressure of saturated steam at different temperatures. 

he amount of superheat in any parbicular case can there- 
fore be read direct from the instrument.—Messrs. Saxby 
and Farmer, Limited, of Oanterbury-road, Kilburn, 
London, N.W., have issued a finely-illustrated catalogue 
describing a number of large interlocking signalling 
plants erected by the firm at different important railway 
centres. In view of recent developments, the section de- 
scribing signalling plants worked hydraulically will be 
read with special interest. We learn that at the present 
time some 250 stations, with an aggregate of between 
3000 and 4000 handles, have al y been equi Ls 
Messrs. Holden and Brooke, Limited, of the Sirius Works, 
West Gorton, Manchester, have recently published a 
broadsheet containing illustrations” of the different 
specialities of the firm. These include steam traps, in- 
jectora, high-pressure steam valves, oil separators, and a 
variety of steam fittingsof other kinds.—Messrs. Lancaster 


and Tongue, Limited, of Pendleton, Manchester, have 
issued a ary ose containing reprints of testimonials 
from users of their metallic packings.—The Crittal Manu- 


facturing Company, Limited, of the Manor Works, 
Braintree, Essex, have sent us a copy of their elaborate 
catalogue of architectural wooden and metal -casement 
ventilators, doors, staircases, and other architectural 
sundries.—Messrs. Easterbrook, Allcard, and Co., Limited, 
of the Albers Works, Sheffield, have sent us a copy of 
their new re of engineers’ hand-tools, This cata- 
logue consists of 84 p amply illustrated and fully 
priced, the articles listed including all the general run of 
tools for engineers, boilermakers, smiths, and shipbuilders. 
Dimensions are given in the metric system as well as in 
inches, and prices in francs as well as in sterling.— Messrs. 
J. H. Sankey and Son, of Essex Wharf, Canning Town, 
London, E., have issued a new catalogue of sanitary 
earthenware of all kinde. 
catalogue will be found specimens of boiler-seating blocks 
suited to the requirements of all the ea insurance 
companies, whilst chemical engineers will be interested 
in the samples of stoneware chemical apparatus, also 
illustrated.—Messrs. Boulton and Paul, Limited, of Nor- 
wich, send us sheets illustrative of their iron buildings. 
They include churches, cha) schools, hospitals, 
Cottages, shooting boxes, stables, rick covers, and 


ee. — They are easily taken apart and 





In another section of the | 86% 


MISCELLANEA. 


THE Journal de Dalny (Ta-lien-wan) states that the 
Trans-Baikal section of the Siberian Railway will be 
opened for a traffic early in October, when pas- 
——— will be able to reach Stretensk in 114 days from 

oscow. 


Natural gas is very largely used as a fuel for manufac- 
turing purposes in Kansas, the amount annually used in 
this on equivalent to about 800,000 tons of coal. 
Tb is, largely used for domestic purposes, both for 
heating and lighting. 

We have-received the new calendar for the Durham 
College of Science, Newcastle-on-Tyne, the new session 
of which begins on September 30. The calendar contains 
reprints of the papers set at the examinations last year. 
The courses in Engineering and Naval Architecture at 
this college are in the hands of Professor R. L. Weighton, 
M.A., M.LN.A. 


The Winter Session of the Technical College, Finsbury, 
begins on Monday next, the 30th inst. Professor Silvanus 
Thompson will lecture on Mondays on the ‘‘ Design of 
Generators and Motors.” On Wednesdays the lectures 
by Professor Thompson or by Mr. Verity will deal with 
“*Electro-Magnetism and Electric Measurement.” ~A 
special course of six lectures on “‘ Insulation” will be de- 
livered on Thursdays, commencing October 10, by Mr. 
Mervyn O’Gorman. 


The Mittheilungen aus dem Gebiete des Seewesens states 
that the result of the official trials of the Montupet water- 
tube boilers has not been published by the French 
Government. It is known, however, from previous trials 
that the tubes can be very quickly removed and replaced. 
In one of these trials, which lasted four hours, the fires 
were reduced, the steam pressure lessened, the boilers 
emptied, and a tube removed—all in the space of 15 
minutes, The tube was then — and the steam 
pressure immediately restored. The total interruption 
to the proper working of the boiler lasted 40 minutes, 
and of this only 8 to 10 minutes were employed in re- 
moving and replacing the tube. Later, when the fires 
were out and the boiler had cooled, 32 tubes were re- 
moved in 1 hour and 20 minutes. All the tubes were 
found to be in good condition. 


The train constructed by the Canadian Pacific Railway 
Company in Montreal for the use of the Duke and 
Duchess of Cornwall and York during their Canadian 
tour is 730 ft. in length, and weighs 595 tons. It consists 
of nine coaches in all. This train is hauled by locomo- 
tives of the Atlantic and Consolidation types of passenger 
engines of the Canadian Pacific Railway. The train is 
vestibuled throughout, so that communication without 
exposure to the weather is e from one end to the 
other, It is lighted by electricity, and telephones of a 
new pattern have been installed in every coach. The 
Cornwall, a day car, is 78 ft. 6 in. in length, with a width of 
10 ft. 3in., an extreme height of 14ft., and a weight of 
almost 60 tons. . It contains reception - room, boudoir, 
dining-room, and kitchen. The reception-room opens 
directly on to an observation platform. The night coach 
York is 78 ft. 2in. in length and weighs 57} tons. The 
Sandringham is the- dining-car for the staff. Ib is 
77 ft. 2 in. long and weighs 57 tons. 


One of the most remarkable power transmission plants 
in existence is that between the Snoqualme Falls and the 
cities of Tacoma and Seattle. The former is 46 miles and 
the latter 32 miles from the generating station. The cur- 
rent is generated on the three-phase system by four 
2000 horse - power Westinghouse alternators, at a po- 
tential of 1100 volts, which for the “a of trans- 
mission is transformed to 30,000 volts. This plant was 
set to work two years ago, and the demand for current has 
been such that additional plant capable of generating 
about 12,000 horse-power more is in process of installation. 
The new plant is also to be furnished by the Westing- 
house Company. The new generators will be each of 3000 
kilowatts capacity, and will, as their predecessors, produce 
current at 1100 volts. The transformers, by which the 
potential is to be raised to the 30,000 volts needed on the 
transmission line, will [be oil-insulated and water-cooled. 
There will be nine of them, each rated at 1000 kilowatts. 
Aluminium is to be used for the transmission line, some 
125 tons being required. 


In years gone by little attention was paid by railway 
engineers in the United States to the preservation of 
sleepers by creosoting, burnettising, and the like. The 
small interest taken in the matter was in part due to the 
very ample supplies of cheap timber then available, but 
there were also other reasons. With the light rails 
then used the useful life of a sleeper was not closed 
by decay, but rather by the, fact that serious abrasion 
under the rail seats necessitated their replacement, 
even if comparatively sound as a whole, With the 
stiffer rails now in use but little abrasion takes 
and even when light rails are still used, the adoption of 
tie-plates has become general and proteaots the timber 
immediately under the rail, so that but few sleepers are 
now removed for any reason but general decay. In com- 
bination with the higher price of timber, this has led to 
ter attention being directed to the matter of preserv- 
ing the sleepers, but creosoting seems still to be generally 
regarded as too expensive, particularly in the West, 
where the chloride of zinc process seems to most in 
favour. As western lines run to a large extent through 
somewhat arid country, this process seems to give satis- 
faction on the whole, in spite of the readiness with which 
the zinc salt can be washed out of the timber. 


The latest British Consular report from Siam gives an 
interesting account of the present condition of railway 





development in thas country. In November last the line 


from Bangkok to Korat, which was the first of the State 
railways undertaken by Siam, was completed. The 
length of the line is 164 miles, and the journey takes ten 
hours, where formerly it lasted a fortnight, and of 
the caravan route was through a densely wooded district, 
where the traveller ran the risk of contracting a dangerous 
Korat lies in a large plain, which is the centre of 


fever. 
trade of the Eastern Laos provinces. The construction of 
the line began in March, and has been an expensive 


1 
One in human life. ‘Literally thousands of cooli 
Chinese, Laos, Siamese, and some Indians, have di 
upon the construction. Of Europeans engaged upon the 
work, it is said that at least thirty (proba » dronge were & 
few more) died in the country, and of these 19. were 
British.” Korat trade is mainly in the hands of Chinese. 
The line, which it is hoped will eventually connect Bang- 
kok with ec ge meee in Northern Siam, is completed as 
far as Lopturi, about 80 miles from Bangkok, and is being 
continued beyond that place. A line west of the Bung- 
kok River to Petchaturi is progressing. Meanwhile the 
development of Bangkok itself during the last two or 
three years proceeds apace; new roads are being con- 
stantly made, blocks of gy od or incommodious 
structures have been pulled down and re by 
neat shops and residences; iron brid ve been 
erected over the various canals and 8, and electric 
light and electric tramways have been introduced. 
in the country have not yet received all-the attention 
they deserve, and the present excellent canal system 
requires maintenance and.extension. A Dutch expert 
has recently been engaged to advise upon irrigation. 


In a paper read before the haywire Foundrymen’s 
Association by Mr. A, L. Colby, metallurgical engineer to 
the Bethlehem Steel Company, the matter of using 
machine - cast pig in the foundry was dealt with. 
The introduction of machine — became almost 
a necessity of the situation so soon as furnaces producing 
300 to 500 tons of pig per day became common, since 
the labour needed on the pig beds with these large melts 
became most trying, and’ ib was difficult to get men to 
undertake it. soon as machine casting came into use 
the pig produced was preferred by steel makers, parti- 
cularly if working the basic — In general, at 
modern works, the molten metal is now charged direct 
into the steel furnace ; but in such cases in which pig is 
still used, sand-cast basic pig will only be accepted at a 
lower price than is willingly paid for the machine-cast 
product. In foundries, however, the.-machine-cast pig has 
not been as favourably received. Its advantages lie in 
its needing less lime as flux, being sand free, and in the 
uniformity of its composition. This. arises from the fact 
that the furnaces are tapped into 20-ton ladles; and the 
iron is thus mixed before casting. Oa the other hand, 
some of the machine-cast pig sent to foundrymen in the 
earlier days was “‘misfit” iron, quite unsuitable for their 
work, and the bad reputation then-acquired has nob yet 
been entirely lived down. Again,~ some’ machine-made 
pigs are inconveniently large, but'some producers have 
already remedied this drawback. From the foundry- 
man’s point of view, perhaps the test drawback 
is the impossibility of estimating tke quality of the 
pig from the fracture, and ‘as it is difficult to sample 
the metal for analysis owing to its chilled surface, Mr. 
Colby recommends the founder to accept consignments 
on the guaranteed analysis of the maker, simply taking 
the precaution of an occasional check, when dishonesty 


is suspected. 





More Russian Coat.—Important beds of coal have just 
been discovered in the Government of Olonetz (Russia). 


Durpan.—The Mayor of Durban, in reviewing the pro- 
gress of the borough, states that during the past year 
there has been an increase of about 50 per cent. in the 
electric light supply, the number of lamps installed being 
equal to 40,506 eight-candle power, as against 25,044. 
During the year 850 new buildings were erected in the 
town. The maximum watér consumption per day in- 
creased from 2,750,000 gallons to 3,250,000 gallons. The 
sewerage system has been extended to the Greyville 
suburb, and the Victoria Embankment Works are practi- 
cally completed.’ Despite the crowded state of the town 
and unfavourable conditions, the death-rate for the past 
year was under 17 per 1000, 


Tuer Scorcn Rarway Coat Biit.—The cost of the 
coal and coke used in the locomotive departments of the 
three principal Scotch railways—the Caledonian, the 
Glasgow and South-Western, and the North British—in 
the half-year ending July 31 compared as follows with the 
corresponding cost in the corresponding period of 1900 : 





Company. es _ 
Caledonian .. ... |... 133,280 167,438 
G wand South-Western 64,569 82,448 
North British Sseee tf eos 166,108 133,034 


It will be observed accordingly that the three companies 
effected between them a reduction of 18,968/. in their coal 
expenditure.: Of course, the expenditure was affected in 
each case by the existence of contracts more or less 
favourable or adverse, according to circumstances, 
Fortune ap in connection with contracts to have 
inclined in favour of the Caledonian and the Glasgow and 
South - Western, and to Have frowned on the North 
British. All three companies effected reductions in the 
distances traversed by trains, the Caledonian running 
7,658,982 miles, as compared with 7,992,129 miles; the 
Glasgow and South-Western 3,443,178 milee, as com 

with 3,493,974 miles; and the North British, 8,569,403 
miles, as com with 8,756,849 miles.- The three com- 
panies effected between them accordingly a reduction of 





571,389 miles, 
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POPULATION AND EXPORTS. 


THE proceedings in Section F, that devoted to 
economic science, are generally among the plea- 
santest at the British Association gatherings ; and 
the late Glasgow meeting was no exception to the 
rule. A good many engineers from Section G look 
in on F whenever there is a subject brought for- 
ward that interests them. This is fairly often, as 
engineers are frequently also economists, for 
reasons that are not difficult to appreciate. Engi- 
neering is necessarily a calling that makes a man 
consider carefully means to an end ; that is to say, 
it is essentially scientific, and there is a compre- 
hensive analogy between the natural laws which 
govern physical and economic science. Of course, 
all industries are dependent on economic. condi- 
tions, but the connection is, perhaps, more directly 
apparent in the larger branches of engineering than 
in most fields of manufacturing activity ; being as 
it is our chief foundational industry, upon the pro- 
an of which other branches of production mainly 
depend. 

n Sir Robert Giffen the Section had an admirable 
president this year, and his address contained 
matter that makes luminous to some of us statis- 


8 | tical facts, perhaps, hitherto not so pregnant with 


meaning. e first statistical question dealt with 
was the enormous increase in the population of 
European countries, and of peoples of ae 
origin, during the last century ; more especially of 
the English people and those of the United States. 
The growth all round is from about 170 millions at 


457| the beginning of the century to about 510 millions 


at the end. This includes South America and 
Mexico. The growth of the United States alone 
is from a little over five to nearly 80 millions, and 
of the English population of the British Empire 
Germany and 
Russia also show remarkable growth: from 20 to 


60| 55 millions in the one case, and from 40 to 135 


France has shown a smaller 
It may 
entation of 


millions in the other. 


here be pointed out that it is this a 


464 | civilised poor that has made possible (as it has 
4¢66| been dependent upon) the growth of engineering 


industry ; the characteristic feature distinguishing 

the past century from all that have preceded it. . 
Great Britain, the United States, Russia, and 

Germany have, Sir Robert Giffen says, become the 





great world Powers. France for economic reasons, 





% | raw material (except coal) 


notwithstanding the stationariness of her popula- 
tion, may still be so classed, although, vik wine 
Powers, she must more and more occupy a second 
lace. 
: Another matter to which the address draws 
attention is the increasing dependence of European 
nations upon supplies from abroad. ‘‘ The posi- 
tion here in Great Britain obviously is that, with 


asx | the industries of agriculture and the extraction of 


— incapable of 
expansion, and with a population which not only 
increases in numbers, but which becomes year by 
year increasingly richer per head, the consuming 
power of the population increases with enormous 
rapidity, and it must be satisfied, if at all, by 
foreign imports of food and raw materials.” That, as 


»,| the addrers states, is a conception, in regard to 


the United Kingdom, with which we are familiar ; 
but it will, we think, come to many as a new factor 
in economic speculations that it is more or less true 
of other countries, such as France, Scandinavia, 
Austria-Hungary, Italy, and Germany. Especially 
is it true of Germany, and to a remarkable degree; 
for that country, as Sir Robert Giffen has shown 
by his figures, is becoming increasingly industrial 
and manufacturing, whilst room for expansion in 
agriculture is now very limited. Taking a money 
standard as a basis of comparison, we find by 
figures quoted from the statistical abstract, that be- 
tween 1 and 1898 Germany’s increase in food 
imports rose almost exactly 100 per cent. ; whilst 
her imports of raw and semi-manufactured mate- 
rials advanced 49 per cent. In other countries 
there have also been marked advances, although 
not so striking as in the case of Germany. Thus 
the ratios of advance, over the period named, in im- 
ports of food and raw and semi-manufactured mate- 
rials respectively, were for Russia 35 per cent. and 
29 per cent.; for Switzerland, 40 per cent. and 27 
per cent.; for = 42 per cent. and 28 per cent.; 
and for Austria-Hungary, 85 per cent. and 27 per 
cent. In France the food imports remained 
stationary, and the imports of raw and semi- 
manufactured articles advanced only 16 per cent. 

It is evident from this that the competition for 
the natural products of the earth is becoming more 
and more emphasised. Even a heavily-taxed and 
comparatively poor country, such as Italy, is in- 
creasing its demands, and coming into competition 
with ourselves in asking food for its growing 
population, and for raw material to be worked up 
into manufactured goods. Inthe case of Germany, 
however, the figures are far more striking, for the 
increase on food stuffs imported has been, during 
the ten years named, from 45 millions sterling u 
to 90 millions, whilst raw and semi-manufactur 
articles have gone from 75 millions to 112 millions 
sterling. 

It would be interesting to follow the matter 
further, and add fresh figures to those quoted by 
Sir Robert Giffen. Naturally, a broad view of the 
situation cannot be taken on imports alone. To 
judge how far we shall be affected by the compe- 
tition of other countries, which is the chief point 
of interest, the natural resources of the country 
should be taken into consideration. For example, 
the existence of plentiful and easily-won supplies 
of coal'and iron ore, with adequate limestone, 
would facilitate the carrying on of a flourishing 
steel trade, and render commercially possible a 
general engineering industry, more especially in 
shipbuilding ; and this in turn would be likely to 
foster a shipowning industry, the competition 
of which would have to be met. As a matter of 
fact, these conditions have arisen in regard to Ger- 
many, and, in spite of present depression in that 
country, they are likely to still further increase 
in the future. 

There is another most suggestive fact brought 
before our notice by the presidential address of the 
Economic Section. We are accustomed, and rightly 
so, a8 Sir Robert Giffen says, to consider naval 
sana 9 indispensible to the safety of the 

mpire, and especially indispensible to the safety 
of the country blockade, and from interrup- 
tion of commerce, which would be our ruin. In 
this matter, however, we are by no means so excep- 
tionally placed as we were a few years ago, when the 
factory industry of the world was so largely in our 
own hands as to give us almost a monopoly of foreign 
trade in many branches. As Sir Robert Giffen 
tersely puts it, our Continental neighbours, especially 
Germany, are less or more in the same boat. It is 


coneeivable that in certain wars some countries 





might not be able to make up by traffic over their 
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land frontiers for blockade or interruption of com- 
merce by sea. For instance, if Germany were 
victorious by sea over France, she might insist on 
Beigium and Holland on one side, and Italy and 
Spain on the other, not supplying by land what 
had been cut off by sea. n the other hand, 
France and Russia might practically seal up Ger- 
many, insisting that Scandinavia and Holland 
should not make up to Germany by land what had 
been cut off by sea. 

Whatever may be the probability of these mea- 
sures being put in force, we must acknowledge the 
truth of Sir Robert Giffen’s contention that their 
possibility makes out for Germany a strong case for 
a powerful fleet. In fact, as any Power increases 
its oversea commercé, so does its need for naval pro- 
tection grow ; and there are few countries which can 
increase their exports and imports without being 
largely dependent on sea carriage. 

In this respect, of course, England stands at the 
upper limit in the scale of nations, whilst Switzer- 
land would represent zero. The only approach to 
our own condition that is likely to arise is that of 
Japan ; and Japanese statesmen are showing a wise 
appreciation of the position by building up, with 
what might appear almost feverish haste, a power- 
ful naval service. 

Before leaving the question of naval defence we 
may point out how thoroughly the facts brought 
forward in Sir Robert Giffen’s address upset the 
arguments of those who decry naval expenditure 
in this country because it only leads other Powers 
to emulate our example. As a matter of fact, the 
increase of navies is automatic and inevitable for 
all countries in which foreign commerce is a growing 
factor. 

Turning to another phase of the subject, we find 
the address considering the important question of 
how new markets are to be found for the products 
of an increasing population. ‘‘ What we see is that, 
not only in this country, but in Germany and other 
Continental countries, millions of new people are, 
in fact, provided for in every ten years, although 
the resources of the country in food and raw 
material are generally used to the full extent, and 
are not capable of further expansion, so that in- 
creasing supplies of food and raw material have to be 
imported from abroad.” Sir Robert Giffen accounts 
for this by the fact that the main provision for the 
wants of the new people is effected by themselves. 
‘* The butcher, the baker, the tailor, the dressmaker, 
the milliner, the shoemaker, the builder, the teacher, 
the doctor, the lawyer, and so on, are all working 
for each other the most part of their lives, and the 
proportion of exchanges with foreign countries 
necessary to procure some things required in the 
general economy may be very small.” No doubt 
the home trade in all countries exceeds the foreign 
trade, and the latter may be, as the quotation just 
made says, ‘‘very small;” but with the great 
increase of imports there must also be an increase 
of exports, unless the country receiving the imports 
has some sort of claim on that from which the 
commodities are sent, or in some way renders 
services that stand for value. Such a claim 
England has on most other countries, in the sha 
of ler investments in foreign enterprises, and the 
services she renders, chiefly by means of over- 
sea transport owing to her preponderating mer- 
cantile marine. These are the two main reasons— 
coupled with the e banking and exchange busi- 
ness, of which London is the centre—which have 
enabled us to continue solvent for the many years 
our imports have exceeded our exports, and 
that to an enormous extent. No one has done 
more to put these matters before the public in 
their true light than Sir Robert Giffen has by his 
previous writings. 

But though it is conceivable we may be able to 
*‘live on our income,” like a country squire on 
his rents, is it certain we shall always continue in 
that happy position? Investments abroad have some- 
times a disquieting way of shrinking—just as the 
country squire’s rents have been doing of late years 
—and often come to an end altogether. Sometimes 
a franchise expires or a concession terminates. At 
other times the home investor gradually buys out 
the British’ capitalist. Recently, for instance, the 
water supply of a foreign capital, which was con- 
structed by British engineers, wholly by British 
money, fell completely into the hands of native 
capitalists, and the London office, with the English 
staff, was disbanded. In many foreign manufac- 
turing establishments insufficient sums are pro- 
vided for depreciation, so that the business is gradu- 





ally wearing itself out; or, again, methods are 
being superseded—as in the possible case of a gas 
works being eclipsed by electric light, a tramway 
by a railway, or, conceivably, both by motor cars ; 
in short, there are so many possibilities of shrinkage 
in foreign investments that few, if any, can be 
looked upon as perennial, and unless they are con- 
stantly renewed, we should be trusting to a rotten 
prop if we depend on them for support. 

Are our oversea carrying trade and our banking; 
business on surer foundations? Can we be certain 
to remain the ocean carriers and financial factors| 
to a large proportion of humanity? In regard) 
to the latter form of business, Mr. Carnegie 
has recently told us that the financial centre, 
of the world has shifted from London. If 
he refers only to operations such as those with 
which the name of Mr. Pierpoint Morgan has lately’ 
become so intimately associated, we can afford to 
accept the statement with equanimity ; but there 
may be more serious disturbances of the old order 
in store. One thing is certain: the possibility of 
competition in this as in nearly all forms of com- 
mercial activity is becoming more pronounced. In 
shipping we are now seeing the beginning of a 
rivalry that must have a larger future before it, 
especially in view of the superiority over us in the 
bulk of steel produced both by the United States 
and Germany. British shipping supremacy was 
built up by cheap iron first, and was later maintained 
by cheaper steel. Now we have lost our lead in 
the chief raw material for ships and engines, will it 
remain ? 

These are questions easily put, though difficult to 
answer, even tentatively ; but the importance of the 
result makes the problem worthy of the first atten- 
tion and bestefforts of our statisticians and publicists., 
The position is this: The British Isles contain a 

opulation in excess of that which the natural pro- 
te of the country will support. We depend largely) 
on what we get from abroad for a great bulk of the 
actual necessities of life, and many of the comforts 
which have grown to be the necessities of civilisa- 
tion. Other nations are competing with us to an 
enormously increased extent in the demand for 
these commodities, so that, unless the means of pro- 
duction increase in like ratio, the price must go up. 
We must therefore sell that we may buy ; we must 
continue to be the workshop of a large part of the 
world (we can no longer hope to be the workshop of 
the world) unless we can depend on our investments 
abroad, on our ocean freights, and on commissions 
upon financial negotiations. Of natural resources 
there is little left to offer but coal. 

It would be well if trustworthy figures were at 
our disposal from which to draw sound conclusions 
for guidance in this matter ; but, if one may judge 
by such general and isolated conditions as are appa- 
rent on the surface, failure to maintain our position 
as manufacturers and exporters will lead to the 
decline of our home trade. Sir Robert Giffen 
says in his address, ‘‘ Looking at the matter 
from the outside, and scientifically, it is the home 
and not the foreign market which is always the most 
important.” If importance be measured by volume, 
no doubt this is, and must remain, absolutely true ; 
but as it is difficult to imagine ourselves with a suc- 
cessful foreign trade and an absence of prosperity 
at home, we may, perhaps, look on our commerce 
with other countries as of the truest importance. 





THE LOSS OF THE “COBRA.” 

By a strange and terrible coincidence the second 
of the two steam-turbine propelled vessels of the 
Royal Navy has been oniate . It is only a few 
weeks since the Viper was stranded, happily 
without loss of life; and now the Cobra has gone, 
and with her 67 men, only 12 out of the full number 
on board being saved. Awaiting fuller details of 
an authentic character, there is not much to be 
said about the disaster from an engineering 
point of view. As our readers are aware, the 
Cobra was a torpedo-boat destroyer built by Messrs. 


Armstrong, Whitworth, and Co., at Elswick, and | sea 


engined by the Parsons Marine Steam Turbine 
Company, of Wallsend-on-Tyne. The exceptional 
8 both she and her sister destroyer, the Viper, 
obtained has already been recorded by us. She 
left the Tyne for the purpose of being delivered 
at Portsmouth on Tuesday, September 17, in charge 
of Lieutenant Alan Bosworth Smith, who had 
under his command a navigating party of 54 in all. 
There were also 25 other persons on board, in- 
cluding Mr. Magnus Sandison, the chief engineer 





to Elswick Shipyard, and Mr. Robert Barnard, the 
manager of the Parsons Marine Steam Turbine 
Company. Both of the gentlemen were lost ; 
as also was Lieutenant Bosworth Smith, who fully 
maintained the reputation of British seamen by 
remaining at his post to the last. 

From the first reports it would appear that 
at about 7.30, on the morning of September 18, 
the vessel struck near the Dudgeon Lightship, 
off the Lincolnshire coast. This is according 
to the report made by the chief engineer of the 
Cobra, who was among the saved, to the Com- 
mander-in-Chief at Portsmouth, the statement 
being that the ‘‘ship struck amidships, and was 
broken in two.” During the same afternoon a 
drift-net fishing-boat sighted the wreck and brought 
ashore some of the bodies. The master gave evidence 
at the inquest, which was opened on Friday last, that 
the Cobra’s stem was sticking straight up. In his 
opening speech the coroner said that in the place 
where the vessel is.said to have struck there was a 
depth of six or seven fathoms of water. If this 
were to be taken, in the ordinary seamen’s accepta- 
tion of the expression, as the minimum depth, it is 
difficult to understand how the Cobra could have 
struck, for she drew 6 ft. or 7 ft. only. No 
information has been published as to the exact 
place where the vessel was wrecked. Until one 
knows the nature of the bottom, speculation 
must be vague. One of the survivors, who 
gave some details to a newspaper correspon- 
dent, said that when he last saw the wreck 
‘*the forepart was standing up almost verti- 
cally, like a beacon.” This man was on deck 
when the vessel struck. He said that ‘‘all of 
a sudden she struck a shoal, and the waves 
in @ moment broke over her. Alarmed by the 
force of the shock, every man came on deck... . 
The seas began to roll over the forecastle, and a 
few moments later the vessel broke in two, fore 
and aft.” A stoker also stated to a press corre- 
spondent that he was on duty in the stokehold 
when the vessel struck. ‘*The water began to pour 
in almost immediately, and coming into contact with 
the boilers, caused t clouds of steam to arise, 
Rushing up on deck in my trousers and singlet, a 
thrilling spectacle met my gaze. Waves were 
breaking over the doomed ship.” A South Shields 
man said he ‘felt two distinct shocks, and the 
vessel appeared to be fast amidships.... The 
Cobra meanwhile (some ‘short time after she had 
struck) had broken her back, and was submerged 
amidships.” 

The reports so far made public are in many re- 
spects so inconsistent that definite conclusions can- 
not be drawn from them. It has been said that the 
Cobra sagged so much in the heavy seas that tlie hull 
doubled up. That she did double-up ultimately was 
doubtless the case. First-class Petty Officer War- 
riner ‘felt a shock,” and after coming on deck, 
found ‘‘the Cobra was settling down amidships, 
buckling — tely up.” There is no question the 
sea was rough. ‘‘There was a nasty cross sea,” 
said one man, ‘‘ the ship began to roll very heavily 
. . . She continued to roll heavily, and then all of 
a sudden she struck the shoal.” Such a sea as will 
make a vessel roll heavily is not likely to ‘‘ break 
her back,” however flimsy her construction ; hogging 
and sagging are caused chiefly by following waves, 
5 not by a beam sea which is accompanied by 
rolling. 

However, on Wednesday a salvage vessel made 
a survey on the spot, and divers went down. The 
stern of the Cobra was found to be projecting 
5 ft. or 6 ft. above water. If the vessel were 
broken right in the middle, and the parts standing 
were vertical, this would indicate the wreck at pre- 
sent to be in, say, 16 to 18 fathoms, very consider- 
ably more.than the vessel drew. In a rough sea, 
of course, the minimum depth is reduced by the 
hollow of the waves. 

Now, it is evident that extremely fast small 
vessels, like torpedo craft, cannot be built to stand 
going ashore on rocks, or even on shoals, in a heavy 
Larger craft, with double bottoms, may, by 
great good fortune, get on the rocks and off again— 
the third-class cruiser Apollo, which ran on the 
Skelligs, is the most notable example on record— 
but torpedo craft cannot have double bottoms, and 
must take their chance. Although the Cobra is 
said to have been going.slow at the time, the injury 
to the hull amidships was apparently of a most ex- 
tensive nature, and the weakening of the structure 
thus caused might be sufficient to account for the 
ultimate doubling up. 
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One theory advanced, namely, that the vessel 
struck, or was struck by, a whale, receives colour 
from the fact that a dead whale with a big gash in it 
has been found in the neighbourhood. The explana- 
tion may seem a little wild at first, and it may be 
thought that a whale must be very large and hard 
to break up a destroyer. It is a fact, however, 
that whales have been known to do serious 
damage to craft far more strongly constructed 
than destroyers can ever be, and whalers much 
dread the charge of one of these enormous animals 
when infuriated. That, however, refers to beasts 
of this species such as'are met with in higher lati- 
tudes. Tt is seldom a large whale is seen in the 
shallow water near our coasts. It is useless, how- 
ever, to speculate on the matter further ; we must 
await the fuller information that, it isto be hoped, 
will be made public as a result of official inquiry. 

We need not here refer to the upsetting of the 
large boat that was launched, nor to dramatic inci- 
dents that accompanied the rescue of the twelve 
men in the dinghy. The statement current for 
some time—that the vessel had been blown in two 
by her boilers bursting, was manifestly absurd, as 
she had water-tube boilers of the Yarrow type. 

To a large number of our readers the death 
of Mr. Sandison will be a most painful event 
of a personal nature, for he was well known 
and highly respected in engineering circles. Mr. 
Barnard, a younger man, had, perhaps, hardly so 
wide a circle of friends in the profession ; but the 
loss of its works manager to the Parsons Company 
will be a serious one. He was connected with the 
steam-turbine marine works from the time the 
Turbinia was brought forward; and many who 
attended the trials of that wonderful little vessel 
will recall with saddened feelings the bright and 
hopeful young man who contributed no little 
towards her success. To Mr. Parsons and his 
partners all will extend the most sincere sympathy 
in the calamity that has overtaken them; a 
calamity which, however—and this is the one 
redeeming feature—is quite outside of the novel 
design of the machinery. 








THE PASSING OF THE STEAM 
ENGINE. 

In 1881 Sir Frederick Bramwell prophesied that 
in fifty years steam engines would only be found in 
museums, and all motive power would be derived 
from internal combustion engines. His forecast 
was delivered at the Jubilee of the British Associa- 
tion, and will furnish a convenient text for the 
President of Section G in 1931 when he delivers 
his Address. Whether he will be able to proclaim 
Sir Frederick as one of the few prophets whose 
predictions have been fully endorsed by time remains 
to be seen, but it is, at any rate, certain that he will 
be able to credit him with a large portion of the 
insight of the seer. During the twenty years which 
have passed since the utterance, the gas engine has 
grown greatly in size and efficiency, and the oil 
engine, which is only a modified gas engine, has 
done so even more. They have both reached, and 
even passed, the dimensions which seemed to limit 
their economical application, Engines using town’s 
gas, and paraffin oil, are now made of sizes at which 
the saving in cost of attendance, as compared with 
steam engines, is more than counterbalanced by 
the heavy cost of fuel. Their readiness in starting, 
their compactness, and their general handiness 
are, for some purposes, of more importance than 
economy. Nevertheless, the largest of such engines 
must always be toys compared with the largest 
steam engines. Sir Frederick’s forecast needed 
re its realisation a cheaper fuel than either of 

ese. 

In 1881 there was already a cheap gas available 
for internal combustion engines. It was known 
here as Dowson gas, and on the Continent as 
‘*Pauvre gas ;” and to some extent it was used. 
Messrs. Crossley Brothers have employed it for 
years for several hundred horse-power ; and at the 
Paris Exhibition of 1889 there was a 100 horse- 
power engine driven by it ; and altogether there are 
many installations working with it. But it cannot 
be said that any great progress was made. Makers 
were very shy of building large engines, and 
users were disinclined to purchase them, unless 
with much more satisfactory guarantees than they 
could obtain. For a long time affairs were 
Stationary. It no doubt suited Messrs. Crossley very 
Well to use gas engines and Dowson gas, for they 
had a highly-trained staff to look after them ; but 


even they did not use any really large engines, the 
total power required being split up into several units. 
The ordinary manufacturer had little inducement to 
follow their example. Even a consumption of 1 lb. 
of coal per horse-power-hour was not a great 
temptation to him, for the most suitable fuel was 
anthracite, which is always dear, partly because the 
cost of carriage from South Wales is heavy to the 
greater part of the country, and partly because it 
is a fuel of very limited application, and has to be 
obtained specially. It is true coke is capable of 
replacing anthracite ; but that also is a dear fuel in 
most places. 

It needed a fuel cheaper even than Dowson gas 
to put the internal soulbention engine on a really 
industrial basis for large powers. This was found 
in America in natural gas, and in this country and 
the Continent in the waste gas from blast furnaces. 
Across the Atlantic Mr. George Westinghouse 
took up the subject, and built gas engines of several 
hundred horse-power ; in Belgium blowing engines 
of equal size have been produced, one being shown 
at the last Paris Exhibition. In this country 
Dr. Ludwig Mond ‘has, after much experiment- 
ing, perfected a gas producer which will manu- 
facture gas of exceeding cheapness. It uses 
the poorest sort of bituminous slack, and while 
converting it into gas, it saves the greater 
part of the ammonia it contains. At present 
prices the ammonia obtained from a ton of. coal 
is worth 4s. 6d., while the coal itself can often 
be bought for 6s. The prospect of this gas being 
delivered over a large district for twopence per 
thousand feet has caused Sir Frederick Bramwell 
to write a letter to the Times recalling his prophecy, 
and emphasising the fact that a great stride has 
been made towards its accomplishment. A com- 
pany has been formed to supply this gas over an 
area of 135 square miles, and an Act of Parlia- 
ment has been obtained authorising them to do 
so. The gas is to be sold at twopence per thou- 
sand feet, which, taking 60 ft. to the horse-power 
hour, means that the cost of fuel would be one- 
eighth of a penny per unit per hour. This is just 
equal to the cost of coal in a fairly economical 
engine, taking the _ as 10s. per ton. No wonder 
Sir Frederick feels his reputation as a prophet in 
the ascendant. Not one-half of the period he 
allowed himself has elapsed, and yet immense pro- 
gress has been made. ere are still possibilities 
ahead in the way of lower prices, for a ton of slack 
will produce 150,000 cubic feet of Mond gas, worth, 
at twopence per thousand feet, 25s., while the 
ammonia is worth 4s. 6d., the total being 29s. 6d. 
This seems to provide a very fair margin for work- 
ing expenses and distribution. 

The chemist has done his part towards super- 
seding the steam engine, and it. remains for the 
gas-engine builder todo his. As matters now stand 
it seems as if there would be little to choose in the 
matter of fuel cost between gas and coal in the 
area served by the Mond Company. In balancing 
the advantage, there is the saving of the cost of 
boilers, with their house, foundation, and smoke- 
stack, and the attendant smoke and nuisance, 
to set against the greater weight and com- 
lexity of the gas engine. There is reason to be- 
ieve that these will decrease. Already large en- 
gines are giving an explosion at each revolution, 
and the mean pressure is rising. Now that we have 
the prospect of cheap gas, there is every reason to 
believe that means will be rapidly found to utilise it. 





THE CARBON BISULPHIDE MANU- 
FACTURE. 

THERE are certain of the chemical industries 
which, pursuing the even tenour of their way be- 
hind the scenes in manufacturing towns, remain, as 
far as their products are concerned, quite outside 
the pale of knowledge, the ion of which is 
generally supposed 
and attainments. At times, however—whether 
owing to a catastrophe or to the products involved 
becoming the subject of Parliamentary discussion 
—such chemical works leap into a certain promi- 
nence, and inquiries | eae from mouth to mouth 
with reference to the details of the manufacturing 
operations, or the specific properties, of the products 
turned out. To some extent has this been the case 
with the subject of our article. Not that there has 
been an explosion, or any particularly distressing 
accident at the works, carrying on the manufacture 
of this mephitic liquid, but in connection with the 





Dangerous es Committee of the House of Com- 


to indicate the man of culture} be 


mons, carbon bisulphide, as employed in the vul- 
canising processes in indiarubber works, came in for 
a oe deal of attention. With its employment in 
rubber factories, however, we donot pro to deal 
- = = a ion fags is, as far as it affects the 
ealth of the workpeople, the subject being a v 
wide one, and seamen of a comnbeeeialal eho 
Having made these disclaimers, we hasten to say 
that it is the use of the substance in a new capacity, 
and ona — scale, that has prompted us to refer 
to the manufacture generally, the particular chemi- 
cal with the production of which carbon bisulphide 
is now associated being cyanide of potassium—a 
body now so well known in connection with gold: 
recovery. Previous to the utilisation of it in 
cyanide-making, the demand for carbon bisulphide 
had fallen off with respect to the two or three 
industries where it had for a long time been largely 
employed. The most important of the uses to 
which it has been put are the cold-vulcanising—if 
the term may be permitted—of indiarubber, the 
extraction of oil from seeds, and, what may seem 
rather a strange use, the extermination of rabbits 
in Australia. 

A further use for it has been in connection with 
combating the phylloxera pest in Continental vine- 
yards, the liquid for this purpose being made into 
an emulsion with water and alkali, and applied to 
the soil. hein 

With re: to these uses, the extended employ- 
ment of what is known as the -heat- method of 
vulcanising waterproof textures has led in recent 
years to a largely decreased consumption of carbon 
bisulphide compared with fifteen or twenty years 
ago. Nevertheless, at the moment there is evi- 
dence of increased consumption again, though 
it is impossible to imagine that the figure can 
ever again rise to that of the period: just re- 
ferred to. The fact that it is such a disagree- 
able, not to say poisonous, liquid discourages its 
application to a greater variety of operations where 
a good solvent is required; and, though it has been 
used to some extent in removing fat from wool, 
it cannot be said that its employment in this 
direction tends to increase; indeed, the evidence 
points the other way. - As regards the shipments to 
Australia, these have decreased, though this fact 
alone is not conclusive that its use as a rabbit- 
exterminator has been abandoned, as there are 
other available sources of supply. The manufac- 
ture of carbon bisulphide is described in many 
chemical handbooks and dictionaries, and there is 
no need to occupy space by referring at length to 
this phase of our subject, our intention being 
rather to touch on one or two points which have not 
been dealt with elsewhere, and which seem to pre- 
sent features of interest to others besides those 
primarily engaged in the manufacture and use of 
the substance. 

As we have said, the new use for carbon bisul- 
phide is in connection with the manufacture of 
potassium cyanide from sulpho-cyanide ; though, as 
the cyanide manufacture has seen a good many 
alterations since the body became of such commer- 
cial importance, it would be hazardous to say that 
finality has yet been attained, or to predict a long 
run for the processes now being used on the large 
scale. Potassium cyanide, according to the patent 
of Raschen, Davidson, and Brock, is made now by 
a process, of which the accompanying is a brief 
epitome : 

Carbon bisulphide, ammonia, and hydrate of lime 
are heated together in a closed vessel, and the solu- 
tion of calcium sulpho-cyanide thus obtained is 
decomposed by carbonic acid and potassium carbo- 
nate or sulphate. The dry potassium sulpho- 
cyanide is then mixed with quicklime and carbo- 
naceous matter and heated with agitation, and, 
after lixiviation, yields potassium cyanide. This 


process is now in use on the large scale by one of - 


our important chemical corporations, and to it can 
traced the increased activity in the carbon bisul- 
song manufacture which is noticeable to-day. As 
ar as individual makers, however, are concerned, 
the recent increased demand has not acted as a 
general stimulus all round, and this is owing to the 
fact that there are difficulties as to transport. The 
railway and steamship companies look upon 
the inflammable liquid, and not only charge high 
rates for its transport, but also impose'strict - 
tions as to the method of packing. Nor is thete 
any uniformity as to these transport regula- 
tions. It is to be noted that, whereas one line of 
coasting steamers will take it as deck-cargo, another 





refuses to carry it under any conditions whatever, 
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an explanation of this diversity probably depending 
upon the fact that in the one case business of any 
sort cannot be disregarded, while in the other it is 
brisk enough to enable the proprietary to dispense 
with the carriage of a dangerous class of goods. 
Whatever the cause of the difference may really be, 
it exists ; and some carbon bisulphide makers find 
themselves handicapped by their inability to dis- 
pose of their product advantageously at a distance, 
while others find themselves more favourably 
situated. 

The price for potassium cyanide has fallen con- 
pr mi of late years, and at the present time it is 
somewhere in the neighbourhood of a shilling a 
pound—a figure which is not suggestive of an 
exorbitant profit, though at this price much of the 
business which formerly went to Germany is likely 
to be attracted to our shores. It is hardly neces- 
sary at this date to say that the cyanide process as 
used on the gold-fields has come to stay, so that it 
can hardly be considered as a speculative act to 
enter on a large scale on the manufacture of the 
chief chemical involved. It is more than probable, 
however, that outside carbon bisulphide manufac- 
turers will before long cease to have much interest 
in the cyanide manufacture, because, if what we 
hear is correct, the cyanide people are making 
arrangements to supply their own requirements—a 
movement which was only to be anticipated in the 
case of a material where carriage forms such an 
important item in tho cost. 

Another point is that concerned with the amount 
made per week. The firms in the trade at present 
are not, with, perhaps, one exception, in a large 
way of business; and, as one or two men can 
manage several retorts, the firm manufacturing 
on the large scale will, of course, have an advan- 
tage in cost of production. The question arises : 
Are the prospects for the future sufficiently good 
to warrant existing firms in enlarging their plant ? 
And we cannot help feeling that they are not. 
Of course it is somewhat presumptuous for us 
to advise firms who have been long in the trade 
as to the conduct of their businesses, but it is diffi- 
cult to avoid a conviction that, if the cyanide manu- 
facture continues on the lines mentioned above, the 
carbon bisulphide required will be all made on the 
spot. The next thing to expect would be an over- 
production, and this would be put upon the market 
in competition with the product of old-established 
makers, to whom the altered condition of affairs 
must perforce spell something like ruin. Of course 
this prediction may not be justified by the existing 
facts, but it seems anything but an extravagant one 
in the light of what has occurred in other branches 
of the chemical industry—that industry in which 
outsiders fondly imagine that the participators in it 
are, of necessity, coining money. At the present 
time, in spite of the fact that both coal for fuel and 
wood for charcoal-making have advanced in price, 
the carbon bisulphide maker finds it practically im- 
possible to get a higher price for his product, 
although, we may add parenthetically, he certainly 
does not stand in an isolated position among the 
rank and file of manufacturers. 

Numerous as have been the attempts made to 
replace carbon bisulphide in the indiarubber trade 
by some solvent of a less noxious character, it 
would seem that but very slight progress has been 
made in this direction. Into the merits and de- 
merits. of the various substitutes that have from 
time to time been proposed and, to some extent, 
adopted in practice, we do not propose here to 
inquire, the subject being one of a particularly 
technical character ; but there is no doubt that the 
advent of the solvent, which shall satisfactorily 
replace the subject of our article, would be hailed 
with satisfaction by both master and workpeople 
in rubber factories. The matter of price need not 
be taken too much into consideration, as the com- 
pensating advantage of rendering the factory free 
from Government inspection would prove a luri 
bait, even to employers who have the name of rigi 
economists. Indeed, the Government inspectors 
have pretty well made it clear that, if the desired 
substitute can be found, they will do their best to 
secure its adoption if the extra cost should be such 
as could not be considered prohibitive to the con- 
tinuance of the business. A body which has been 
proposed more than once as such a substitute is 
tetra-chloride of carbon; but, from all we can 
gather, the trials which have been made of it have 
not resulted in a verdict in its favour. And the 
price is certainly against it. In round figures, it 
costs 102. per pin, against 3s, for carbon bisyl- 





phide, though, as we-have just said, this fact alone 
need not necessarily put it out of the running i 
its efficacy could be established ; and this, we fancy, 
is not likely to be the case. It does not seem to 
have been noted whether carbon tetra-chloride has 
any toxic effects, but there is certainly nothing dis- 
agreeable about its smell; and the fact that it is 
non-inflammable is a matter of great importance 
from the insurance point of view, the offices, as a 
rule, declining to insure on any terms whatever 
those portions of the rubber works where carbon 
bisulphide is used. The exceeding inflammability 
of this body, and the fact that it can be ignited by 
a hot piece of metal, causes its use to be attended 
with considerable risk ; and not only is fire to be 
feared, but there is also the possibility of explosion, 
a mixture in certain proportions of the vapour with 
air fotming an atmosphere of great explosive 
power. Trouble has occasionally arisen from this 
source when waste liquor has been carelessly dis- 
posed of and the vapours have accumulated in a 
closed space. Too much care cannot be taken to so 
get rid of the waste liquor as to reduce any chance 
of such danger as that just mentioned to a mini- 
mum. 

However, it may be objected that we have wan- 
dered somewhat from the manufacture of the article, 
and become unduly discursive on its uses and pro- 
perties, though it will hardly, we fancy, be denied 
that, in referring to the future prospects of a 
chemical substance, facts of importance concerning 
its past and present form matter for legitimate con- 
sideration. 

Before concluding, we may mention that carbon 
bisulphide works now figure in the schedule to the 
Alkali Act, and are therefore subject to periodical 
inspection—a fact which is of some importance to 
dwellers in the vicinity of the works as regards the 
diffusion of noxious vapours. It cannot be said 
that the precautions which are now rendered obli- 
gatory to prevent the diffusion of these vapours 
into the surrounding atmosphere entail any hard- 
ship on the manufacturer, or, at any rate, indi- 
vidual hardship, as all manufacturers alike are 
required to conform to the same standard ; and, as 
those engaged in other manufactures which come 
under the Alkali Act know, the inspectors are 
careful to insist only on such improvements as are 
known to be possible of attainment. 





THE FALL IN COPPER. 

ConstmErs of copper will have noticed that 
during the last few days the price of the metal 
has suffered a sharp fall. The downward move- 
ment was initiated by the dividend declared by the 
Amalgamated Copper Company, the Trust formed 
to control the American supply, and consequently 
the world’s price. Hitherto the company has paid 
quarterly dividends of 2 per cent., this including 
$ per cent. distributed as a bonus. On this occa- 
sion the bonus is omitted, and as it was for some 
time known that the concern was unable to sell the 
whole of its output, and that its secret stocks were 
very large, operators concluded at once that the 
combine was in a bad way, that the artificial level 
of prices maintained since the beginning of 1899 
was no longer possible ; and that, in short, the long 
foreseen smash had come at last. 

We cannot, of course, pretend to be in the 
secrets of the Amalgamated Copper Company, 
and while we say now, as we have said all 
along, that copper cannot be kept indefinitely 
in the neighbourhood of 701. per ton by the 
methods favoured by the Standard Oil - Morgan 
group, it does not” follow that the end has come 
yet, much as we should like to see it. It looks 
to us as though the inside circle of specu- 
lators have adopted this course in order to further 
some ulterior purpose of their own. Had they 
desired to keep the market in good humour, they 
could easily have got together enough cash to pay 
the usual bonus; and the fact that they have 
adopted altogether unexpected tactics possesses 
significance. As we have said, we should like to 
see copper decline to a level which will allow pro- 
ducers a fair profit, and will not be oppressive to 
consumers. But it would be premature, after the 
disappointments of the past, to assume that the 
end has actually come yet. Probably the ulterior 
motive with which we credit the Combine is to compel 
the large interests, which have hitherto remained 
independent, to enter into a close alliance with 
it, a to do their proper share in maintaining the 
market. 





It is clear from the statistics that the Amalga- 


if} mated Company has been hard put to it to 


keep supplies down, and it is also clear that if the 
others refuse their active co-operation, the Trust 
cannot hold its end up much longer, in spite of its 
wealth and capacity for manipulation. ‘The quan- 
tity of metal in sight on the 15th inst. was 24,838 
tons, compared with 27,462 tons at the end of June, 
28,860 tons on December 31, and 30,175 tons at 
the end of August last year. Taking the twelve 
months to the 3lst, we find that supplies from all 
sources were 241,220 tons, as compared with 
277,133 tons for 1899-1900, and that the trade 
deliveries were 239,518 tons, as compared with 
267,235 tons. In new supplies we have a de- 
crease of a round 36,000 tons, and in deliveries 
a decrease of 27,700 tons. But seeing that the 
balance has again been on the right side, the 
American interests have shipped 6056 tons of 
standard copper to the States during the past 
twelve months, this figure comparing with 12,112 
tons. How is one to account for the diminution 
in supplies for the past year? Entirely in ship- 
ments from America. These reached 111,527 
tons, against 157,612 tons. From Spain and 
Portugal the quantity received was 25,969 tons, 
against 24,954 tons; from miscellaneous sources 
51,074 tons, against 49,067 tons; from Chili 29,150 
tons, against 24,700 tons; and from Australia 
23,500 tons, against 20,800 tons. From all sources 
except America consignments are increasing, but 
not at anything like the rate necessary to compen- 
sate for that one exception. 

Turning now to the other side of the account, 
we find that in the United Kingdom the con- 
sumption for the eight months to August was 
49,434 tons, against 49,711 tons last year; in 
France it was 28,065 tons, against 30,459 tons; 
and in Germany (foreign copper only) 33,393 tons 
against 45,964 tons. In the United States produc- 
tion in the eight months was 178,006 tons as com- 
pared with 178,656 tons ; while exports were only 
64,691 tons as =—— with 115,776 tons. Allowing 
for exports of sulphate and for imports, the domestic 
consumption is apparently 136,353 tons, against 
81,655 tons. 

This assumes that there is no change in stocks, 
which brings us to the crux of the situation. 
Although trade has been good, it has been less 
active than in 1899; and even in that period 
consumption was only 111,250 tons. Production 
shows practically no contraction in spite of the 
restricted output of the mines of the Combine, the 
many small men of Arizona and elsewhere rushing 
their product to market in order to benefit by 
the high prices. There is no room to doubt, there- 
fore, that the unrecorded stocks of’ copper are 


large. 

A discharged employé of the Amalgamated 
Copper Company stated the other day that that 
concern has as much as 60,000 tons in stock. This 
figure is thought to be an exaggeration ; but no 
attempt is made to deny that the company’s 
accumulations are large, and even the Amalgamated 
Company cannot go on piling up copper regardless 
of consumption. This is the best augury for the 
early break up of the Combine, assuming that we 
are not soon to be treated to another spell of 
phenomenal industrial activity. 





BRAZILIAN RatLways.—The Government of the State of 
Sao Paulo proposes to construct a line to connect Porto 
Teliz with the Sorocabana Railway. 


Rais For New Souta Wares Ratways.—The New 
South Wales Government recently invited tenders for the 
supply of 100,000 steel rails for the New South Wales 
Government railways. The rails were to be manufac- 
tured locally, and wera to be delivered at the rate of 
25,000 tons annually for four years, at a price not exceed- 
ing English or American quotations at the time of delivery 
plus freight charges. The tenderers were to abide by the 
union rate of wages. No tenders were received. 


DarincTon.—On Friday Mr. W. O. E. Meade-King 
held an inquiry at Darlington into an application of the 
Town Council for power to borrow 12,250/. for electric 

ighting a, and 14,000/. for gas works. Mr. H. G. 
eavenson said the council desired to meet the increasing 
demand for the electric light. Already they were provid- 
ing power for 8400 lamps of 8-candle power to 106 con- 
sumers, and by the of the year they estimated that 
wer would required for 18,000 a The sum of 
Bs 9402. had been raised by loans, and the expenditure 
had exceeded that sum p fags 0/. The liabilities incurred 
were 3593/. in excess of existing powers. The money 
required on behalf of the gas works was chiefly for auto- 
matic meters, mains, engine exhauster, extensions of 


lamps, &e, 
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THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 
(By Our Sprctat CoRRESPONDENT.) 

Tue American Institute of Electrical Engineers, 
founded seventeen years ago, is an energetic body 
of men who know how to unite a reasonable amount 
of the dulce with a maximum of the utile. This was 
evident from the way in which their recent annual 
meeting was planned and carried out; on which 
occasion the opening meeting was held in New 
York, and the other sessions in the Pan-American 
Exposition at Buffalo. 

he essential feature of all such gatherings is 
unquestionably the reading and discussing of papers 
prepared by eminent men, as well as the inter- 
change of ideas and professional experience that 
follows. Visits to leading engineering works and 
electrical plants have also come to be regarded as a 
fitting and necessary complement to the proceed- 
ings of the convention. This is accepted, at least 
theoretically, in England; but in the United States 
it is understood in a very practical manner. In 
this country of magnificent distances, the lines of 
communication, whether by water or rail, are rapid 
and commodious to a degree of luxury. Moreover, 
every facility is offered the pilgrim of science to 
visit the busy centres of intellectual and industrial 
activity that are echeloned along the main routes of 
transportation which connect the Atlantic with the 
Pacific seaboard. 

The American engineer of to-day, whether civil 
or electrical, is essentially a peripatetician ; and, 
like the peripatetics of old, has acquired an un- 
common amount of varied experience and valuable 
knowledge. He has seen all the natural wonders 
with which the New World abounds, and can de- 
scribe them with a fullness of detail and fluency of 
speech that are charming; he has inspected the 
great seats of mineral wealth and the important 
manufacturing districts of the country, expecting 
as a result of all this personal displacement to 
enlarge his field of usefulness, and give a refined 

olish to his professional equipment. Conventions 
ike that of the Electrical Engineers are quite to his 
taste, as they afford him an opportunity for renew- 
ing old acquaintances and making new ones, as also 
of refurnishing some technicalities and keeping his 
knowledge up to date. 

At the opening of the annual meeting the Pre- 

sident, Mr. Charles P. Steinmetz, spoke enthusi- 
astically of the rapid rate at which membership has 
increased, the number of important papers that 
appeared in the Transactions, and the brilliant work 
done by some of the associates during the twelve- 
month. It afforded him special pleasure to see this 
meeting attended by delegates from sister societies 
in England, France, Germany, and Belgium, thus 
showing that science is not sectional and that en- 
gineering is international. England was repre- 
sented by Mr. Arthur H. Pott, Mr. D. McNaught, 
and Mr. Norman C. Sawers. France, by M. Paul 
Janet, Director of the Laboratoire Centrale; M. 
Henri Boy de la Tour, M. B. Roux, M. Paul De- 
beauve, M. Charles David, M. J. Courbier, M. 
Maurice Aubert, and M. Marcel Aubert; all of 
whom are members of the Société Internationale des 
Electriciens. Germany was represented by Herr 
F, W. Janisch, chief engineer of the Siemens and 
Halske Company ; and Belgium by Professor Gus- 
tave Gillon, of the University of Louvain. ll 
these gentlemen were the guests of the Institute, in 
whose proceedings they took an active interest. 
_ When the usual business connected with the open- 
ing of the session was despatched, the members were 
conveyed by special train Seas New York to Ampére, 
in the neighbouring State of New Jersey. There 
they were met by Professor Crocker, of Columbia 
University, and Dr. Wheeler, both of whom accom- 
panied the party in their tour of inspection through 
the extensive works of the Crocker-Wheeler Com- 
pany. Every department was found working at 
full load in constructing the dynamo-electric ma- 
chinery for which the company has a widespread 
reputation. The energy used in every shop was 
taken as a fair indication of the activity displayed 
throughout the United States in every part of the 
electric field. 

Returning to New York, a visit was made to the 
superb central station of the New York Telephone 
Company; after which the foreign delegates were 
taken up to the 32nd floor of a sky-scraper, from 
which they enjoyed a fine panoramic view of the 
Empire City. 

The energy spent in the first day’s peregrinations 


naturally called for an adequate process of appro- 
priate storage, and this was generously supplied 
in the evening at the social board of the Marl- 
borough Hotel. In one respect this banquet re- 
called the famous dinner which Franklin had 
— for a pleasure party on the banks of the 
chuylkill in 1749, when the picce de résistance, the 
turkey, was to be killed by an electric shock and 
roasted before a fire kindled by the ‘electrified 
bottle.” At the proper time the health of all the 
electricians in England, Holland, France, and 
Germany was to be drunk in electrified bumpers, 
to the discharge of guns from an electric battery.* 

President Steinmetz, however, declined to inter- 
fere with the culinary methods of the Marlborough, 
so that the line was drawn at electrocution and 
electrified bumpers ; but electrical speeches were 
strictly to be the order ofthe evening. The orators 
were expected to rise toa sufficiently high poten- 
tial to acquit themselves with efficiency of their 
duty, but excessive voltages were to be absolutely 
avoided, so as not to cause any positive discomfort 
to the auditors. To M. Paul Janet was assigned 
the first toast, ‘‘ The Land of Ampére:” in honour- 
ing which he dwelt upon the ability, skill, and 
modesty of his illustrious countryman, who did so 
much by his discovery of the laws of electro-dyna- 
mics to prepare the way for the generators and 
motors of the present day. M. Janet, after con- 
gratulating his American colleagues on their enter- 
prising spirit and their remarkable achievements in 
every department of electrical engineering, con- 
cluded by assuring his hearers that French and 
American electricians are united by a bond of sym- 
pathy in the interchange of ideas, methods, and 
work which succeeding years will make all the 
firmer and closer. 

‘¢The Country of Faraday ” was taken care of by 
Mr. Sawers, a graceful and polished speaker, who 
did not fail to show that the names of Britons are 
written large on every page of the history of elec- 
trical science. He felt, however, compelled to 
admit—greatly to his regret—that, while England 
has been so long known as the mother and nurse of 
electricity, she has lagged behind other nations in 
recognising the vast potentialities of the young 
giant that she was bringing up. This lagging is 
fully accounted for by the astounding inertia of the 
moneyed public, and the hampering conservatism of 
the legal authorities, which hold such a heavy con- 
trolling hand over all electrical enterprise in the 
British Isles. Public spirit needs to be awakened 
and enlightened, and the brakes of officialdom re- 
laxed, if England is to re-enter the race and again 
hold her own. 

Herr Janisch was selected for ‘‘ The Successors 
of Ohm,” but, as he was unable to attend owing to 
a too sudden introduction to the ubiquitous ice- 
water of America, Professor Hallock, of Columbia, 
a graduate of the University of Berlin, volunteered 
to improvise a response to the toast. In doing so, 
he referred to the unpretending way in which Ohm 
introduced his work to the world, and the humble 
opinion he always entertained of his scientific con- 
tributions. These were promptly taken up and 
developed by such leaders of thought as Gauss and 
Weber, Helmholtz and Hertz, Réntgen and Lenard : 
men who have made cardinal advances in every 
branch of knowledge which thcy investigated. 

‘‘The Heirs of Volta” was entrusted to Mr. 
P. Torchio, a fellow-townsman of the inventor 
of the ever-memorable ‘‘ pile,” the fruitful pro- 
totype of all the primary helseies of the present 
day. Mr. Torchio strove to show that the wonder- 
ful development of electrical engineering in 
America is mainly due to the scientific spirit 
fostered in colleges and universities, and after- 
wards transferred to the draughting-room and 
workshop. Science deals with the facts of nature, 
and the laws which govern them ; and while the 
scientific spirit observes the facts and deduces the 
laws, it is the special business of the engineer to go 
further, and apply the laws of matter and the 
sources of power to the wants and convenience of 
his fellow-men. Among the heirs of Volta who 
conspicuously inherited this scientific spirit, Mr. 
Torchio singled out Paccinotti and Ferraris, 
justifying his selection by a brief appreciation of 
their life-work. 

The last in the series of electrical toasts was 


* The battery consisted of eleven large of g 
coated on pon’ 4 side with sheet lead. The Sieoifed 
bumper was a thin tumbler nearly filled with wine, and 
electrified as a Leyden jar so as to give a shock through 








the lips. 





** The tees of Franklin,” which was accredited 
to Mr. Schuyler 8. Wheeler, D.Sc. Though all 
the world was included in the legatees of the 
American philosopher, said Dr. Wheeler, yet it is 
true to add that the French are his immediate 
heirs-at-law, because of their early appreciation of 
his labours and discoveries. Paris believed in the 
efficacy of his rods against lightning flashes, so 
did English wie but Tories did not, and they 
had their way. No good — according to them, 
could find any merit in Franklin’s points ; and so 
knobs were fitted to the conductors which pro- 
tected St. Paul’s and the Purfleet powder 

zine. When Sir John Pringle, President of the 
Royal Society, was ordered by George III. to sup- 
port knobs as against points, he gave the dignified 
answer : ‘‘ Sire, I cannot reverse the laws and opera- 
tions of Nature ;” to which the king, incensed that 
so incompetent a person should hold so important 
@ position, replied, ‘‘Then, Sir John, perhaps you 
had better resign ;” and Sir John resigned. 

Dr. Wheeler's remarks terminated a charac- 
teristic series of electrical speeches, and a banquet 
that will long be remembered by all who had the 
good fortune to be present. 

The next two days were devoted to visits to the 
numerous waterside electric stations in New York 
and Brooklyn, including the Edison Company, the 
Manhattan Railway Company, at the foot of 76th- 
street, and the mammoth station of the Metro- 
politan Street Railway Company at East 96th- 
street. The third morning found 125 members on 
board the special steamer Montauk, steaming up to 
Albany, the capital of the State. The ten-hour 
day trip up the Hudson afforded them a much- 
needed rest on a palatial boat, and at the same time 
gave them an opportunity of discussing the scenery, 
the success of the Pan-American Exposition, the 
papers to be read at Buffalo, and other relevant 
matters. 

From Albany a special train conveyed the party 
to Schenectady, where they visited the works of the 
General Electric Company, one of the largest in the 
world for the construction of electric machinery. 
Motors, rotary converters, polyphase machines, 
and transformers of all sizes, are made in these 
shops and shipped to every part of the world. Mr. 
E. W. Rice, third vice-president of the company, 
welcomed the members of the Institute, and Pro- 
fessor Elihu Thomson added some very. interesting 
explanatory notices. 

ursuing their itinerary for ten hours, Buffalo 
was finally reached late in the evening. The sub- 
sequent work of the Convention will be considered 
in a future article. 





NOTES. 
Tue ELEcrRIFICATION OF THE METROPOLITAN 
RalLways. 

TuHE arbitrator who is to decide what system of 
electric traction shall be employed on the Metro- 
olitan and the esa District Railways of 
mdon, is the Hon. Alfred Lyttelton. He will be 
assisted by Mr. Horace Parshall, acting for the 
District Company, and Mr. Parker for the Metro- 
politan Company. As everyone knows, the Metro- 
politan Company is anxious to adopt the Ganz 
system, in which three-phase current, of 3000 
volts, is used directly on the locomotive. The 
District Company, which is under the control of Mr. 
Yerkes, prefers the direct-current system on the 
train, as on the Central London line. Now, as many 
of the trains have to run on both companies’ lines, 
it is imperative that one system should be common 
to both, and the arbitrator has to decide what it 
shall be ; and as he is not an engineer, he has a 
difficult task in hand. Fortunately, he will not be 
troubled by any esthetic considerations. The 
gry, de largely in tunnel, and where it is open 
it is between retaining walls, which completely 
shut it from the public sight. There is therefore 
no objection to carrying wires, or rods, or even rails, 
overhead. Thus, either alternate or direct current 
could be supplied by overhead conductors. This is 
a great advantage, as contact rails on the ground 
are both a hindrance and a danger to the plate- 
layers. We are accustomed to look upon 500 volts 
as a comparatively safe current ; but that depends 
greatly on circumstances. Given good contact, 
500 volts will kill as surely as 3000 volts, as was 
demonstrated in Liverpool ; and it will be a great 
relief to all concerned if the ‘live rail” can be 
ee overhead on brackets attached to the tunnel 
ining and the side walls. Whether it be above or 
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below, the erection will be very awkward with the 
trains running every three minutes, and will mostly 
have to be done in the four or five hours between 
the last theatre train and the first workmen’s 
train. 
Larce Execrric Power TRANSMISSION AT 
THe Urrt. 

In connection with the Urft installation 
an important dam has been constructed across 
the rft Valley, at Malsbenden, below the 
place where the Oleff joins the Urft. Thereby a 
lake is formed, covering an area of some 200 
hectares, and containing 43,500,000 cubic metres 
of water. The Urft is a river falling into the 
Roer, and its quantity of water varies greatly, from 
1 cubic metre per second at low water to 150 to 
180 cubic metres per second at high water ; 
the difference is still greater as far as the Roer 
is concerned, viz., from 1} to 2 cubic metres per 
second to as much as 400 to 500 cubic metres per 
second. The building of the dam will regulate the 
state of affairs, whereby destructive floods will be 
avoided, and a power station will be erected, which 
can supply Enskirehen, Diiren, and Aachen with 
electricity. In order to build the dam the present 
bed of the Urft has been laid dry and the tempo- 
rary outlet is to serve as a reserve outlet in case of 
excessive water in the future, in addition to which 
an overflow escape will be provided. The inlet to 
the turbine installation is about two miles long, 
and will have a capacity of up to 100 cubic metres 

r second. There will be eight turbines of 1280 

orse-power, direct coupled with the dynamos, and 
they are expected to yield 8000 horse-power in the 
winter, and in summer, at the most, 6000 horse- 
wer. The cost of 1 horse-power has been calcu- 
ated at 0.5 pfenning, or about one-sixteenth of a 
penny per hour at the turbine ; but by transmis- 
sion the cost will increase to 1 to 1.5 pfenning. 
The cost of the dam is calculated at 3,860,000 
marks, or about 193,000/., and the cost of the whole 
installation is about 250,000. 


Train Loaps ON THE LONDON aND NortTH- 
WesTERN Ratiway. 


A few months back an article appeared in The 
Statist containing figures which purported to give 
the average weight of the goods trains hauled on 
the London and North-Western Railway, and com- 
menting somewhat severely on the management of 
the company in neglecting to secure fair average 
weights ‘behind their engines. The figure given, 
viz., 68.6 tons, was so absurd that one is surprised 
to see it accepted by a number of railway journals 
in the United States, and as the error is being very 
widely — through their agency, it may be well 
to give here a more accurate statement of the facts 
of the case. The ordinary goods wagon of the Lon- 
don and North-Western Railway Company weighs 
5 tons, and is designed to carry 7 tons. The wagon 
used in the coal traffic weighs about 5$ tons, and 
carries about 74 tons. There are three classes 
of goods engine in use on the line. The largest 
are compound eight-wheeled coupled engines, the 
stand load for which consists of 50 loaded 
wagons, including the brake-van. If the weather 
is favourable, the train is formed of as many as 
55 coal wagons, the total length being then 
some 1100 ft., and the load behind the engine 
is about 700 tons, which may be taken as the 
maximum hauled on the company’s main line. The 
standard load of the smallest goods engine is 
45 loaded goods wagons, or 35 loaded coal wagons, 
or, say, 400 to 450 tons. In the coal traffic, which 
amounts to just 55 ~~ cent. of the total mer- 
chandise traffic, these loads are pretty well adhered 
to, but in the goods traffic this is not possible, 
so that the average paying load carried on a goods 
wagon is about 3 in place of 5 tons. In order to 
secure as full loading as possible for the goods 
wagons, there are tranship stations at Manchester, 
Birmingham, and Crewe, but the policy of the 
company at present is to concentrate the work of 
transhipment as much as possible at the last-named 
locality. .Thus small consignments from different 

laces for, say, Bangor, would all be sent to 
rag even if this involved a certain amount 
of ‘‘overhaulage.” When thus brought together 
at Crewe, these different consignments may amount 
to nearly a truck load, in which case they are 
sent forward to. their destination in a single 
wagon. In other cases, and in particular when a 
consignment has to be delivered to a small village, 
or minor borough, there may be no other goods at 
the tranship point destined for the same station ; 





such a consignment is, in these circumstances, 
transferred, with others intended for other stations 
on the same line, to a tranship wagon. This is a 
wagon with doors on each side, giving easy access 
to the freight carried. These tranship cars are 
generally run in night trains which stop at each of 
the small stations where a consignment is to be 
delivered, and the parcel in question is unloaded 
on to the passenger platform, just as if it were pas- 
sengers’ luggage. Occasionally small consignments 
are of a nature unsuitable for such procedure. 
Such a load, as, for example, 2 cwt. or 3 cwt. of 
lime, cannot, of course, be shovelled on to a 
enger platform, and thus is not forwarded 

y tranship car, but has to have a wagon for 
itself. It would seem that in such cases it would 
be only fair to the railway company that the con- 
signer should be charged—not for the conveyance 
of a full wagon load, as has at times been sug- 
gested—but a substantial extra rate. If this were 
so, he would take the trouble to pack small con- 
signments in cases, which could go by the tranship 
cars, and would thus much facilitate the endeavours 
of the company to maintain full loads behind their 


engines. 
Exsectric Power TRANSMISSION FOR Factories. 


In the establishment of a new factory the modern 
engineer is now confronted with a problem with 
which his predecessors have seldom, if ever, had to 
deal—that is, What plan should be adopted for the 
transmission of power from the main engine to the 
different shops and machines? In shops of mode- 
rate dimensions, therefore, the usual plan has 
been to place the engine near one end, and to 
drive all the machinery by belting or ropes. 
With larger shops two engines were usually 
adopted, necessitating two separate boiler plants ; 
and in the case of very large works still other distinct 
sets of power-generating machinery had to be pro- 
vided. On the Continent, it is true, different shops 
were sometimes coupled up with a high-speed rope 
transmission gear, and it is claimed that when pro- 
perly designed and maintained, the losses in frictiou 
were very small. The more usual plan has, how- 
ever, been to have a separate engine and boiler 
plant for each shop, though “in some cases all the 
engines have been supplied from a single plant 
by long ranges of steam-piping. That such a 
method is not necessarily very uneconomical is 
proved by the comparatively small losses by con- 
densation experienced in the case of the mains 
(5 miles long) of the New York Steam Company. 
In these mains, Dr. Emery has stated, the con- 
densation was trivial, the principal loss being 
due to leakage at the joints. Of course, every 
care was taken in this case to check the outward 
flow of heat—a point which has too frequently 
been utterly neglected in ordinary workshop prac- 
tice. Whilst steam can, as stated, be conveyed 
quite long distances in suitably protected pipes 
without very excessive loss by condensation, there 
is, nevertheless, a concensus of opinion that for 
such cases electrical transmission is more suitable ; 
and in a number of factories recently erected the 
whole of the power used is generated by a single 
boiler and engine plant, and then transmitted 
electrically to the different workshops. Quite 
apart from this question as to the distribution of 
power from one centre toa number of shops, is that 
of its distribution in each shop to the machines. In 
many cases experience shows that electricity can 
conveniently be used also for this. The matter 
was discussed pretty fully in a paper recently 
read by Mr. W. A. Kerr, A.M.I.C.E., at a meet- 
ing of the Liverpool Engineering Society. Mr. 
Kerr points out that electricity is less adapted for 
such use in mills and factories in which the fluctua- 
tions of load are small than in engineering work- 
shops where the average demand for power is only 
some 60 per cent. of the maximum. As an average 
of 17 engineering workshops, he finds that about 
42 per cent. of the brake horse-power of the engine 
is lost in the friction of the transmission shafting 
and gearing. As the total losses in electrical 
transmission could scarcely exceed 19 per cent. 
as a maximum, it is evident that a smaller 
steam plant would be capable of supplying the 
requisite power when belt transmission is re- 
placed by electrical. Considerations of capital cost 
prevent the adoption of the ideal system of an 
electric motor for every machine, and it is therefore 
necessary to make a compromise, grouping together 
a number of the smaller machines. Mr. Kerr, from 
a detailed study of the matter, concludes that when 





a machine requires more than 3} brake horse-power 
to drive it, a separate motor should be used; but 
we fancy this is rather a sanguine estimate. In the 
discussion on Mr. Kerr’s paper, an incidental 
advantage of electrical driving was mentioned, viz., 
the check it keeps on the workmen. When these 
arrive in the morning, being sleepy and hungry, 
they are generally slow in getting to work. A 
recording wattmeter shows on inspection how long 
it takes any particular foreman to get his men 
fairly started. Mr. Aspinall further suggested that 
a wattmeter attached to any machine would give 
the foreman an opportunity of detecting the use 
of blunt tools by any careless or lazy workman. 








HEATING LARGE WORKSHOPS. 

To THE Eprror or ENGINEERING. 
_ Srr,—In answer to “Enquirer’s” communication in your 
issue of September 20, I think that it is admitted by those 
who have given the matter considerable attention that for 
heating workshops of large area there is no system which 
equals the warm-air blast. Ib is simple, not too expensive, 
and thoroughly efficient. 

The plant consists essentially of fan, heater, and air 
ducts. Fresh air is forced by the fan through the heater 
and various ducts at a low velocity into the — to be 
heated. There is nothing that can equal it where large 
areas are to be dealt with. 

The company with which I am connected heat shops in 
this manner covering 9 acres, including one machine hall 
368 ft. by 102 ft., and a foundry 250 ft. by 250ft. Our 
system was installed by the Sturtevant Engineering Com- 
pany, of 147, Queen Victoria-street, E.C. I should be 
glad to give “‘ Enquirer ” any information respecting our 
experience. 

t is gratifying to note the interest in this subject, 
which is so often entirely overlooked in workshops. It 
is to be hoped that some correspondence may be called 
forth by ‘‘ Enquirer’s” letter from manufacturers who 
have considered this question. 

It is doubtful if proprietors of engineering establish- 
ments where shops are not heated (and there are many) 
can estimate the annual loss when men must work with 
shivering bodies and numbed fingers, to say nothing of 
the rust and decay in machines and tools through 


moisture, 
Yours faithfully, 
H. F. L. Orcutt, 
Ludw. Loewe and Co., Ltd. 
30 and 32, Farringdon-road, London, 
September 21, 1901. 


To THe Eprror or ENGINEERING. 

Sir,—The note in your issue of the 20th inst., from 

“‘Enquirer,” opens up a very large and, no doubt to 
many engineering firms, a very interesting subject; but 
to enable a definite reply to be given to his query, it 
would be necessary to know the class of workshops referred 
to, with particulars of their construction. 
_ Assuming, however, as is probable, that they are shops 
in which machine-work, erecting and fitting, are carried 
on, and that they are on one floor with shed-roofs con- 
taining a considerable quantity of glass, it is likely that 
the simplest, most economical, and most effective 
system of heating—which would have the further advan- 
tage of also ventilating—would be to blow into the shops 
large volumes of warm air by means of fans, the air 
being warmed by passing through heaters in which 
exhaust steam, if available, can used, the fans 
being driven either by belt or electrically. Other fans 
would probably be compe ss exhaust at suitable points, 
so as to promote the circulation of the air and change it 
periodical! y. The distribution might be effected without 
the use of ducts, by fixing the heaters and fans at suitable 
points. The air could, if necessary, be filtered, and the 
requisite moisture added after the air was heated. 

‘The whole matter, however, is dependent so much upon 
local circumstances, that only a very broad idea of the 
system can be given without the special circumstances of 

e case being known. : 

A further advan however, is that in summer the 
air could still be p: through the shops for ventilating 
fae aay and be cooled by being drawn through the 

eaters, in which cold water might be circulated so as to 
cool the air, which could be still further cooled by being 

sed through the air screens which would be kept moist 

y water sprayed upon them. The screens in question 
are not the ordinary screens of woven material, but our 
special air filters containing coke in trays, kept moist by 
a fine spray. : 
We should be pleased to hear from ‘‘ Enquirer” direct, and 
to give him fuller information to suit his particular case. 

Yours truly, 
Wu. TaTreRsaLL, Managing Director for the 
Sun Fan compte, imited, 
4a, Thornton-road, Bradford, September 24, 1901. 








To THE Eprror or ENGINEERING. 

Str,—I have lately had to go into the question of heat- 
ing large buildings from a central station, and I find the 
great difficulties in the ordi run of such installations 
is to regulate the heating to the great variations in ten- 
perature experienced in an ordinary English winter. The 
outside temperature from November to May may be 
anything between 55 deg. and 0 deg. Fahr., while the 
inside temperature should be constant at 60 deg. Fahr. 
The ordinary hot-water and s heating systems cannot 
be regulated to anything like the extent required, and the 
conseqeenee is that the rooms are either overheated or too 
cold. 
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Two systems have lately been introduced and worked 
with great succass, and I believe they are the only systems 
that really satisfy the conditions obtaining in this country, 
as with them the heat can be regula to a nicety, 
namely, the Webster Atmospheric Steam Heating Com- 
pany, Limited, pump system, and the W. M. Binny 
system of hot-water heating with forced circulation. 
In both these systems the heating medium is circulated 
through the pipes and radiators by mechanical means, 
and they can be worked with the exhaust steam from the 
shop engines, and from their own motors. The quantity 
of steam required for 1,000,000 cubic feet of space, that is, 
a shop 1 acre in extent and about 23 ft. high, wpe for 
a certain amount of heat lost in transmission, is equivalent 
to the exhaust from about 50 indicated horse-power for 
steam and 60 indicated horse power for water heating ; 
but this will to a great extent depend upon the construc- 
tion of the shop and the general arrangement of the in- 
stallation. i 

The atmospheric steam-heating system is regulated by 
throttling the steam, thus reducing the quantity of steam 
entering the radiator and only heating the same partially, 
so that the temperature of rooms can be reduced to any 
extent. This can be done either for each radiator 
separately, or for a whole system of pipes and radiators 
from a central point. 

In the ‘‘ Binny” system the regulation is effected by 
lowering the temperature of the circulating water. On 
cold days the temperature of the water may be raised to 
200 deg. Fahr., and on mild days reduced to 100 deg. 
Fahr., or even lower if required. It has the advantage 
that the heater and circulating pump can be placed 
in the most convenient position for attendance, without 
regard to the distance above the level of the radiators. 
The circulating water can be heated in an economiser by 
means of waste heat from any furnace in the factory, thus 
allowing the shop engine to work with condensation ; and 
it has the further advantage that hot water can be sup- 
plied to oy pent of the factory or building. 

The Webster system requires smaller radiators and 
return pipes than the Binny system ; but this is to some 
extent counterbalanced by the cost of thespecials required 
for the former system and not required for the latter. 

Each of these systems has its own particular merits, 
and it must in each case be decided by the local circum- 
stances which is the most suitable. 

Yours very truly, 
ALFRED HANNSEN. 

319, Lordship-lane, East Dulwich, 8.E , 

September 24, 1901. 





To tHE Eprror or ENGINEERING. 

Sir,—Re ** Inquirer’s” letter in your issue of Septem- 
ber 20, I find the most satisfactory way of heating work- 
shops as a rule is by large stoves of the slow-combustion 
“Tortoise” type, with cast-iron chimney passing through 
the roof. They bura anything, though coke is best. I 
have used them for years, and find them most economical. 
. It is better to bank the stoves up at night in very cold 
weather, then the men have a warm shop to come to, and 
can start work right away. 

Yours faithfully, 


S. A. WARD. 
Broad-street-lane, Park, Sheffield, 
September 25, 1901. 





NITRO-EXPLOSIVES. 
To THe Eprror or ENGINEERING. 

Str,—Rather more than a dozen years ago ib was 
announced that a new and powerful explosive had been 
discovered in France. The composition of this new ex- 
plosive was supposed to be a profound secret. The 
French officers, especially those connected with the Ex- 
perimental Department, were so delighted with the re- 
sults obtained that ~— boasted a great deal about their 
new discovery, especially to Englishmen. 

On more than one occasion the writer of this article 
found himself in the presence of a French experimental 
officer and a clever Scotchman. The Frenchman, in 
addressing the Scotchman, said: ‘‘France is always 
ahead in matters which relate to artillery. We have 
recently discovered a new explosive. It is the first high 
explosive ever discovered which can be loaded into an 
armour-piercing projectile and fired through a plate 
without exploding. This new explosive is very heavy, 
consequently a large amount of it can be loaded into a 
projectile. It is extremely safe. Ib will not explode 
unless it is confined in a very strong receptacle. If 
thrown into a furnace, it will burn like so much pitch or 
rosin. It may be stirred up with red-hot irons. If you 
place it on an anvil and strike ib with a sledge hammer ib 
will not detonate, but when loaded into a shell and pro- 
perly set off with a powerful detonating charge, its force 
18 terrific—nearly as strong as pure nitro-glycerine.” 

Then, taking a piece of cigarette paper out of his pocket, 
he held it up to the Scotchman, an | said : ‘‘ Why don’t 
you plate your ships and make your shields of cigarette 
paper? It would be cheaper and just as good as the steel 
and iron you now employ.” 

He then went on to say that the sunken turrets which 
were used on the frontier would be of no value in face of 
this new material, ‘‘ because,” he said, “a plunging shot 
will penetrate about 5 metres of solid masonry, and the 
explosion will not take place until after it has attained 
this depth.” 

, Evidently that French officer did not imagine that he 
in giving away any secrets. He thought he had 
only spoken of results. 

About three days after the event, the writer was dining 
with the same Scotchman at a Paris restaurant with some 
npr and the conversation turned on the new explosive. 

ne of the party pointed out to us a Frenchman, whom 





he said had recently made alarge sum of money. He had 
been to England, and purchased all the crude carbolic 
acid that could be obtained, and had sold it to the French 
Government; whereupon the Scotch gentleman nudged 
the writer, and winked. 

When the dinner was over, the Scotchman said: ‘‘ What 
the deuce can the French be doing with so much carbolic 
acid? Is it an explosive? Can an explosive be made 
out of it? 

The writer informed him that carbolic acid was the 
basis of picric acid, and that picric acid appeared to be 
the identical material which the French were using in 
their projectiles. 

On returning to ont. @ quantity of picric acid was 
bought, and it stood all the teste, except that it could be 
detonated by being struck by a sledge-hammer. How- 
ever, upon adding about 3 per cent. of — wax to the 
mixture, it stood the blow perfectly. It was known to 
the writer at the time that paraffin wax had been used 
by Sir Hiram Maxim to modify the sensitiveness of ex- 
plosives. PS 

Later on, it was discovered that M. Turpin had filed 
at the French poet office an addition to his original 

atent, in which he described and claimed the use of 
eavy mineral oils for modifying and reducing the sensi- 
tiveness of picric acid. : 

The writer does not claim to be the first to have dis- 
covered that the French explosive was one acid, because, 
on laying the matter before some officials on his return 
to London, he learnt that the British Government were 
already experimenting at Lydd with picric acid. ! 

_English lyddite is nothing more nor less than pure 

icric acid, and it was shown by experiments on ‘‘ the 

elle Isle” that this material by itself could not be shot 
through an armour-plate without exploding ; whereas the 
French claimed from the very first that their projectiles 
could not be detonated by armour-plates, no matter how 
thick ; that the material would stand the shock of any- 
thing that the projectile could pass through ; and as ib 
has long been definitely known that the melinite of 
the French is nothing more nor less than picric acid 
modified by a very small percentage of thick petroleum 
oil, why is it that our own Government have not taken 
advantage of the knowledge which has so long been in 
their possession ? 

The recent fatal accident in England with a lyddite 
shell shows some of the peculiar characteristics of picric 
acid. Here was a shell loaded with the most insensitive 
of explosives. It had stood the shock of being fired 
from a gun, and also the shock of striking, and burying 
itself in the earth, and the fuz3 had failed altogether to 
set off the charge. It had been lying in the ground for 
several days when it was dug up; but while the soldier 
was lifting ib out of the ground with his hands, the shell 
went off with terrific violence, blowing the man into 
atoms. How can we account for such a peculiar pheno- 
menon? The writer is not aware that any investigation 
has taken place, but he would make a few suggestions. 

Picric acid attacks nearly all metals, in some cases 
forming dangerous picrates. It is also rendered very 
dangerous by coming in contact with alkaline bases. 

——— now, that the fuze contained some compound 
of which chlorate or nitrate of potash was a component 

rt. This compound failed to go off, but the shock 

rought it into contact with the picric acid, and after a 
few days a very dangerous and sensitive picrate of 
potash was formed ; or the shock might have peeled off 
a portion of the varnish coating of the inside of the shell, 
and the picric acid might have come in direct contact 
with the iron, which of itself might have been the source 
of the danger. It has been shown by experiment that when 
sana oil is mixed with picric acid, the tendency to 
orm dangerous and sensitive picrates is very much 
diminished ; in fact, chlorate of potash, picric acid, and 
paraffin wax may be safely used in the same compound. 

It has recently been announced in the Press that a com- 
a new explosive has made its appearance in the 

tates, and it is alleged that this new explosive has been 
taken over by the United States Government. In this 
case, as with the French, a minute description of its 
characteristics and physical properties has ‘been given ; 
which points most conclusively to the fact that the com- 
pound is picric acid, or a similar material, which, like 
picric acid, is manufactured from coal-tar products 
modified with petroleum. Very curiously, certain 
journals which claim to be scientific have described this 
supposed new explosive as being ~— unique in its 
character, losing sight altogether of the fact that the 
physical characteristics are identical with those of 
malinite, which has been known for many qos ; 

But picric acid is by no means the only high explosive 
which may be manufactured from coal-tar ss : 

Professor Mowbray, who was employed by the Maxim- 
Nordenfelt Company many years ago, made a very 
violent and safe explosive by combining nitro-glycerine 
and tri-nitro-toluene. Then we have tri-nitro-napthalene, 
di-nitro-benzone, nitro-benzone, and tri-nitro-cresol, which 
the French have been experimenting with during the last 
few years. All of these substances are at present manu- 
factured from coal-tar ucts. They are all very similar 
in their action, but it 1s said that they are not so liable 
to be affected by coming in contact with metal surfaces 
as picric acid. It has also been shown that some very 
epee and phenomenally safe compounds can be made 

y combining nitro glycerine with either tri-nitro-cresol 
or tri-nitro-toluene. ; aoe 

The composition and physical properties of melinite are 
thoroughly shown in M. Kissler’s work on “ Modern 
Explosives,” 1897; and some reference to Professor Mow- 
bray’s experiments with tri-nitro-toluene will be found on 
page 147 in Sanford’s work on ‘‘ Nitro Explosives,” 1896. 

Yours faithfully, 
Paris, September 20, 1901. CONTINENTAL. 


THE TUNNEL BETWEEN IRELAND AND- 
SCOTLAND. 
To THE Eprror or ENGINEERING. 

Srr,—I read with pleasure the article in your pope on 
the ‘‘Tunnel between England and Ireland,” There 
have been many of these letters ; but none of them ever 
give any estimate of the cost of changing even any of 
the Irish railway gauge to that of England. No doubt 
in so large an woh sn i g the costof altering the Belfast 
and Northern County’s lines would not be great ; buta 
great deal of the value of the tunnel goes unless all the 
goods wagons at any rate could go through from all parts 
of the country. I met an English engineer once who 
tried bed pe ry: me that the gauges were the same; and 
nob , il I told him — E yg gpm on ie Trish _ 
way for some years, in the permanent way office, 
would he believe that our gauge was 5ft.3in. I also 
know a man who actually took out a patent for a ship 
that was to carry the trains over and then let them go 
their way on English lines—he was a ‘ash man—and 
did not find out for many months. that the gauges were 
different; and from many of these letters it strikes me 
the same error is there. Not, however, in Mr. Barton’s ; 
he, of course, knows ; but I think he might give some idea 
of the cost, &c., of change, or what method they intend to 
adopt for trans-shipment. 

Yours faithfully, 
EK. F. W. Grimsnaw. 
Summer Hill, Eoniskerry, Co, Wicklow, 
September 13, 1901. 





THE GLASGOW CORPORATION 
TRAMWAYS., 
3 ~ To THE — OF a grog aia 

IR,—Your correspondent “Citizen,” to judge from 
his remarks, is feo age | not conversant with the broad 
facts connected with this subject, which has become 
somewhat involved through the various conflicting state- 
ments which have ap in the newspapers from time 
to time, and his effusion certainly does not tend to make 
matters any clearer. ‘‘Oitizen” is wrong in his deduc- 
tion that each of the four main engines is intended to run 
the whole car service. 

If the Glasgow Herald files be consulted, it will be 
found that the intention was to use three of the main 
engines to run the car service, while the fourth engine 
acted as stand-by. At present, owing to the Exhibition 
traffic, the car service is more frequent, and the power 
required greater than it is likely to be under normal con- 
ditions for some years, even when the immediate extensions 
are taken into account: yet one of the main engines is 
found sufficient to deal with it. Of course, in winter, 
when snow has to be contended with, the conditions will 
be more severe, and might warrant the authorities in 
starting a second engine; thus two of the main engines 
should be sufficient, with a third as stand-by, to deal 
with all the power required for a long time tocome. It 
might be asked at this point if the Corporation were well 
advised in spending money, as they have done, on a 
fourth main engine and its connections? 

While I do not pretend to give exact dates, I am cer- 
tainly not far wrong in saying that the car service was 
started atthe end of April last, and run by one or other 
of the Stewart engines alone, until the of woes and 
during this time—I have the daily press as my authority 
—as many as 80 cars were inservice. Considering that 
the night load would also have to be dealt with, this 
pone of night and day working forms a very good record 
or these engines, which were new, and, according to recent 
reports, had never been adjusted. Nowone of these engin 
is only equal to 800 horse-power, yet it ran 80 cars, ani 
as ‘‘Citizen” says that the present load is 332 cars, ib 
does not ory much knowledge of mathematics to 
understand that 332 cars only require 3320 horse-power ; 
and if an additional 150 horse-power is allowed for 
auxiliary machinery, the total power at present developed 
by one main engine is only some 3470 horse-power, 
while it is described as a 4000 horse-power engine. 
This does not look like overloading, yet, according 
to the newspapers, there are frequent sto of the car 
service, due presumably to pe ga failure of the main 
engines. The small amount of power required for the 
auxiliary machinery when only one main engine is run- 
ning, may explain why a separate one is not at present 
used for this purpose, or possibly it may be that 
all the load available is required to enable the 
main engine, otherwise underloaded, to run steadily. 
‘** Citizen’s ” second letter does not open up much 
new ground, but he es soon to be labouring at the 
self-appointed task of apo! — for the Allis oy and 
everything American, and denunciator of the ve 
and Stewart engines, and everything British. is is 
about the last ré/e one would expect a Glasgow citizen to 
play. Ib would be satisfac to learn ‘‘ Citizen’s ” 
authority for stating that the Stewart engine has nob 
been on any regular load since the beginning of June, 
I feel sure he must be mistaken in saying 80, as ib 
would be absurd to su that the Corporation should, 
without remark in the Town Council, be using a 4000 horse- 
power main ene for the comparatively small power 
required for night service, this mye avowedly the work 
for which the Stewart engine its stand-by were 
originally intended. ; : Ea a 

s to ‘‘Citizon’s” surprise and disappointment that 
neither Messrs, Musgrave or Stewart have seen fit to 
make any statement in reply to his cans: Be have yeb 
to learn that it is the custom among responsible firms to 
take serious notice of anonymous in any periodical, 
For the rest, I am sure all -respecting Glasgow 
citizens will be content to allow the Corporation of 





Glasgow, and its. advisers, to deal with contractors as 
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circumstances may dictate, in the interests of the city, 
instead of making themselves ridiculous by attempting 
to bait these firms single handed in the public press. 

Tt strikes me as somewhat peculiar that while ‘‘ Citizen” 
asks for information in an apparently ingenuous and in- 
nocent manner, he seems to have some source of informa- 
tion or ‘‘ misinformation ” denied to the general newspaper 
reader, and, from his apparent partiality and tender soli- 
citude for the Allis engines, I am tempted to think that, 
far from being a citizen of the “‘second city of the Em- 
pire,” he is, or ought to be, a citizen of that Republic 
which is now cherishing a dream of empire in the geo- 
graphical, industrial, and maritime world, and whose 
emblem is the ‘‘ Stars and Stripes.” 

Hucu Dunsar. 


200, George-street, Glasgow, September 25, 1901. 





THE PERFORMANCE OF ELECTRIC 
GENERATORS. 
To THe Eprror or ENGINEERING. 

Siz,—I noticed in ENGINEERING for June 14, 1901, on 
page 766, a description of two Oerlikon generators, and 
some of the figures given for the three-phase machine of 
the inductor type, illustrated in Figs. 5 to 8, on page 761, 
ame to me highly improbable ; so much so, indeed, 
that I quite expected a correction to appear in your next 
issue. No such correction having appeared, I venture to 
offer some comments on the figures given. 

The machine is stated to give 7500 volts and 46 to 50 
amperes at 50 periods and 250 revolutions; this means 
that the output is 596 to 649 kilowatts, and therefore 800 
to 870 horse-power; presumably this is the normal output 
on a circuit having the power-factor1. The excitation 
for this case is given at 80 amperes ; from previous figures 
the field resistance appears to be .177 ohms, the watts are 
therefore equal to 1135, or .19 to .175 per cent. of the 
output. 

It is further stated that when working on a circuit with 
a power factor of .7, the machine requires 130 amperes 
23 volts = 2990 watts, when giving 7500 volts and 100 
amperes, which corresponds toan apparent output of 1300 
kilowatts, the excitation being .23 per cent. of the appa- 
rent output, or .33 per cent. of the real output, which, of 
course, is 910 kilowatts, against 649 as given above. 

The fall of tension is given as 20 per cent. for normal 
work, but I presume that it should read when working on 
a circuit having a power factor of .7. 

The centre of gyration is given as 14 ft. 5.23 in., 
which must be a misprint, as I do not think a cast-iron 
fiywheel was ever made to run at about 12,000 ft. per 
minute. 

The weight of this machine is given as 92 tons, and, 
judging by the illustration, there is no bedplate to speak 
of. Ibis probable that this 92 tons applies to the larger 
machine previously described, and that the 62 tons given 
as the weight of the latter, really refers to the one we are 
considering ; but even then the weight appears excessive 
in comparison of some recent achievements on this side of 
the water. 

Messrs. Rosling, Appleby, and Fynn, Limited, have 
just completed an alternator, giving as a three-phaser 
nearly the same output with 2250 volts between terminals 
and running at 250 revolutions. 

The machine was designed by me on the same lines as 
a good many others now running in Engiish central 
stations. Homopolar induction through the iron, hete- 
ropolar through the spools, revolving steel field, stationary 
copper. 
is machine, including a heavy bedplate, weighed 
only 22} tons, out of which 4} tons fall to the bedplate. 
The output is 500 kilowatts, the temperature rise, after 
continuous running, is 58 deg. Fahr., the excitation at 
full load when working on a circuit with a power factor 
of 1 is 3600 watts, or .72 per cent. The self-regulation is 
just under 5 per cent. 

On acircuit with a power factor of .8 the self-regulation 
is 17 per cent. 

No matter what good opinion I may have of the 
machines I design, I can hardly believe that I can beat 
the best Continental firms by so much, and must there- 
fore conclude that the figures given in your paper cannot 
be accurate. 

I look forward with interest to the promised descrip- 
tion of other Oerlikon types. 

I remain, Sir, yours ayy. 
Vat. A. FYnn. 
Managing Director of Rosling, Appleby, 
and Fynn, Limited. 


{In translation some inaccuracies found their wa: 
into the description of the 700 to 800 horse-power Oerli- 
kon type phase generators, of 7500 volts at 250 
revolutions. The exciting current for normal work is 
80 amperes, corresponding to 0.25 per cent. (not 25 per 
cent.) The fall of tension is 20 per cent. with cos ¢ = 
0.8, and 600 K.V.A. The total weight of the generator is 
38 tons (not 92 tons); that of the moving masses 8 tons (nob 
30 tons). In the weight of 38 tons are included foundation 
plates, weighing together 6 tons. The stator frame is of 
cast iron, and the revolving part of cast steel. The 
diameter of the centre of gyration is 1.8 metres (not 
14 ft. 5.23 in.) The coils are wound on a mand: and 
es) 4 = is formed of specially wound copper ribbon. 
—Ep. E. 





CLEVELAND Biast- FuRNACEMEN’s SEcRETARY.—The 
ballot for the a: ——_ to the position of 7 
to the Cleveland Blast-Furnacemen’s Association, whi 
has just been held at Middles . has resulted as 
follows: Mr. J. hran, of Middlesbrough, 1444; 
Mr. J. Hall, of car, 1365; Mr. hran thus 
being elected by the small majority of 79. 
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THE T-SS. “KRONPRINZ WILHELM.” 








WE reproduce above a photograph of the new North 
German Lioya steamship Kronprinz Wilhelm, taken 
by Mr. Edward C. Prince, of Southampton, as she left 
that port on her maiden voyage to New York. This has 
just been completed and took six days ten hours, the 
weather being very rough for fourdays. The ship was 
fully described in our issue ot September 13, page 370. 





THE SUEZ CANAL. 

THE number of ships which passed through the Suez 
Canal last year was 3441, representing a gross burthen 
of 13,699,200 tons. The corresponding movement in 
1899 comprised 3607 ships, with a gross burthen of 
13,815, tons; in 1898, 3505 ships, with a gross 
burthen of 12,960,600 tons ; in 1897, 2986 ships, with a 
gross burthen of 11,123,400 tons; and in 1896, 3406 
ships, with a gross burthen of 12,039,800 tons. The 
total of 3441 ships which passed through the canal last 
year was made up as follows: German, 462; British, 
1935; Austro-Hungarian, 126, French, 285; Italian, 
82; Japanese, 63; Dutch, 232; and Ruesian, 100. 
No other country contributed a total of 50 ships, 
the United States only furnishing 22, the Argentine 
Republic 1,. Belgium 7, Denmark 27, Spain 34, 
Greece 2, Norway and Sweden 32, Turkey 28, and 
Portugal 8. The movement of passengers through 
the canal last year comprised 282,000 persons, of 
whom 154,000 were soldiers. Of these latter, 47,000 
were Russian, 43,000 French, 26,000 German, and 
13,000 English. The proportion of British ships 
passing through the canal has been declining for some 
years past, while that of German shipping has been 
increasing. The proportions sustained by the flags 
of the ships which passed through the canal during 
the last three years were as follows : 
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As regards the description of the goods and com- 
modities which passed through the canal last year, 
the effect of the deficit in the cereal crops of British 
India was sharply felt in the first half of 1900. In 
the first six months of last = the transit revenue 
fell off 165,882/. The second half of the year showed, 
however, an increase of 138,075/.; this was explained 
by the large movement of European troops to China 
and also by a slight revival in _ nortan The move- 
ment of wheat, rice, jute, and linseed through the 
canal from the East to Europe during the last three 
years is givenin the Table in the next column. 

In the movement through the canal from Europe to 
the East, British exports of salt and coal showed some 
reduction last year. As regards coal, the falling off 
was no less than 265,000, viz., from 876,000 tons in 
1899 to 611,000 tons in 1900. 








Although the Suez Canal is not exempt from the 
fluctuations which appear to be inevitably incident 
to all human affairs, the canal has gradually increased 
in value as a property during the last thirty years. 
The great waterway was opened for business in 
November, 1869; and during the period over which 
its construction extended the shareholders received 
an interest of 5 per cent. out of capital. In 1870 
they had to depend for the first time upon the re- 
venue earned, and the 5 per cent. which they had pre- 
viously received was maintained. The same may be 
said of 1871, 1872, 1873, and 1874; but the shares of 
the Canal Company gradually increased in value, as 
the traffic was liberal enough to induce hopes of a 
larger distribution of profits att made. This expecta- 
tion was realised in 1875, when the dividend upon the 
20/. shares advanced to l/. 1s. 6d. In 1876 the divi- 
dend further increased to 1/. 2s. 10d., and in 1877 to 
1/. 6s. 5d. In 1878 and 1879 there was a slight check, 
the dividend on the first of the two years reced- 
ing to 1/. 5s. 6d., and in 1879 to 1/, 3s. 11d. per share. 
The 207. shares stood, however, at the closa of 1879 
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at 28/. 19s. 2d.-each. In 1880 the canal began to 
earn dividends ‘with a vengeance, the distribution for 
that year being 1/. 17s. 6d. per share, while that amount 
was carried in 1881 to 2. 15s. per sbare, in 
1882 to 3/. 4s, 1ld, per share, in 1883 to 3/. 10s, 1d., 
per share, and in 1884 to 3/. 9s. 9d. per share. The 
next two years witnessed some falling off in profits, 
the distribution for 1885 declining to 3/. 8s. 4d. per 
share, while that for 1886 was only 3/. 0s. 3d. per 
share. In 1887, however, the dividends began to pick 
up again, the return for that year being 3/. 2s. 8d. per 
share, carried in 1888 to 3/, 11s. 6d. per share ; in 1889, 
to 37. 12s. 1ld. per share ; in 1890, to 3/. 14s. 1d. per 
share ; and in 1891, to 4/. 9s. 8d. per share. A period 
of slight depression now set in, the dividend for 1892 
being reduced to 3/. 13s. 8d. per share, while that for 
1893 was 3/. 17s, 8d. per share, and that for 1894 
3l. 17s. 3d. per share. In 1895 the dividend rallied to 
3l, 19s. 6d. per share, and in 1896 it further advanced to 
4l. 03. 5d. per share. In 1897 there was once more a set 
back to 3/. i8s. ld. per share, but in 1898 there was a 
recovery to 4/, 6s. 2d. per share, in 1899 to 4/. 13s. 2d. 
per share, and in 1900 to 4/. 13s. 3d. per share. We 
are thus in the presence of the encouraging fact that 
last year was the most remunerative in the history of 
the undertaking. While the company’s 20/. shares 
stood, as we have just shown, at 28/. 19s. 2d. at the 
close of 1879, they had advanced at the close of 1889 
to 91/. 16s. 10d., while at the close of 1899 they had 
been further carried to 144/, 16s. . Their price in 
August this year had further crept up to 146/. 4s. 
The British Government has a e investment in 
Suez Canal shares, and they constitute a valuable 
national asset. 








Sepr. 24, 1901.] 


ENGINEERING. 


459 











INDUSTRIAL NOTES. 


Tue thirteenth annual report of the Chief Labour 
Correspondent of the Board of Trade, on strikes and 
lock-outs, just issued, is supplemented by statistical 
tables prepared in the department. In a brief preface 
by the Commissioner it is stated that the disputes in 
1900 offer few features of special interest to which it is 
necessary to call attention. The principal disputes in 
the year which aroused public attention were those 
affectiog the Thames lightermen, the Taff Vale Rail- 
way, the Penrhyn quarrymen, and the Staffordshire 
pottery workers; that of the Bethesda quarrymen is 
not yet settled. 

The total number of disputes recorded in the year 
was 648, affecting directly and indirectly 188,538 work- 
people. The aggregate time lost was 3,152,694 days. 
‘This was a great loss in wages to those involved. But 
spread over the entire industrial population, the dis- 

utes only involved 2.2 per cent., the average loas 

being less than half-a-day per head in the year. The 
general results were, on the whole, favourable to the 
workpeople, more so than in most recent years. The 
one gratifying circumstance in the case was that the 
majority of the disputes were arranged directly be- 
tween the parties, or their representatives, by nego- 
tiation. The number arranged by arbitration, con- 
ciliation, or mediation was 32, as compared with 38 
in the year previous. But conciliation and mediation 
did much to prevent or avert strikes and lock-outs, 
which after all is most to be desired. 

The number of disputes does not represent the full 
c:se, The numbers involved and the time lost must 
be taken into consideration. The following Table 
gives a general idea of the number and extent of dis- 
putes during the last five years : 
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Number 
: Total | of Days 
Years. meenenes Number. | Lost each 
"| Directly. Indirectly. Year. 
iS 1896 926 =| 147,950 | 60,240 198,199 3,476,368 
13817 864 | 167,453 | 62,814 230,267 (10,345,523 
18)8 7il | 200,769 | 653,138 | 253,907 16,289,478 
139) 719 | 138,058 | 42159 | 180,217 | 2,516,416 
190 643 =| 185,115 | 53,393 | 183,538 | 3,152,694 





Fewer persons were directly involved in 1900 than 
in either of the four previous years, but the total 
number affected was greater than in 1899. The average 
time lost, however, in 1900 was much greater than in 
1899. Ia this respect the time lost ia 1897 and 1898 
was enormously in excess of either of the other years ; 
in fact, the aggregate time lost in 1897 was equal to 
the totals of 1896, 1899, and 1900; while that in 
1898 was 5,000,000 working days more than in 1897. 





Total Number of Workpeople Involved. 
Grcup3 of Trades. |__ 


1896. | 1807. | 1993. | 1800. | 1900, 








Buiding ..  ..| 33,312! 15,017! 16,684, 30,524| 19,178 
Mining, &. /. _°.| 67,19/| 49,892 | 177,029| 46,831 | 74,864 
Eogineering, ship- | 

ping, &>... | 48,187| 97,189 21,432 21,119| 19,810 
Textile "| 331656 | 37,001 | 24,978 61,499| 24143 
Clothing “| “sigeg| 73016 © 3,561| 2,258 | 2,154 
Transport, &. |.| 8,312| 12,523 3,478| 12,611 23,026 
Miscellaneous -:| 8,070 11,734 | 6,261/ 4,212 24,968 
Public authorities :.| '537| | °885| + 484,—«:1,163| 805 





Aggregate... 193,190 | 280,267 | 263,907 | 189,217 188,538 
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_ The above Table shows the relative numbers affected 
in the ceveral groups of trades under which the 
stat'stics are tabulated. These tell their own tale. 


Tae Journal of the Amalgamated Society of Engi- 
neers for the current month contains an article upon 
the position of trade unions, and the supineness of 
trade unionists, which is very outspoken. The writer 
points out that the decision in the recent Belfast 
case was the natural result of the action of the ill- 
managed and muddled Butchers’ Union. That society 
was not content with striking against the employ- 
ment of a non-union man, but even refused to accept 
him as a member when the employer offered to pay 
his dues, and thus end thedispute. Nothing, it would 
appear, could satisfy the union but the ruin of the 
employer. Another case is cited of a strike against a 
non-member of a union, who was refused admission 
because he was over forty years of age. It is high 
time that responsible labour leaders spoke plainly 
about these matters. Trade unions, as a whole, 
suffer because of the wrongheadedness of afew. The 
total number of members in the Engineers’ Union is 
now 89,921; of these, 2444 were on donation benefit— 
lacrease, 375 over last month ; on sick benefit, 1931— 
Mcrease, 79 ; on superannuation benefit, 3885—same as 
last month. Two other members are reported as ex- 
cluded for misconduct. One, who had work found for 
him, got drunk and lost his employment ; the other 
lost his work by misconduct and then left without 
paying his debts. If unionism is to live and prosper, 





the aeons of the unions and the conduct of the 
members must be beyond reproach. 





The report of the Boilermakers and Iron Shipbuilders 
for the current month states that the information from 
various chief centres indicates a continuance of good 
trade, especially in shipbuilding and locomotive 
branches. But the report adds that many members 
are not taking advantage of the present opportunity 
of making hay while the sun shines. It is stated that 
complaints reach the office of neglect of work and loss 
of time, which bring discredit upon the union. The 
total number on the funds was 3668, as compared 
with 3376 in the previous report. . Of these, 30 had 
cards granted—decrease, 11; members signing the 
vacant-book, 291—increase, 12; on home donation, 
1239—increase, 326; on sick benefit, 1400—decrease, 
35; on superannuation benefit, 708—same as last 
month. The membership increased by 111, after all 
deductions caused by death and arrears. The votes 
cast on the apprenticeship question were—for, 14,787 ; 
against, 18,968 ; the comments upon the result are 
deferred till the next month’s report. - In consequence 
of the issue of new rules, several notices appear as to 
payments in case of sickness, accident, funeral, super- 
annouation, and other benefits.. There are two cases 
of embezzlement of funds reported, but civil action 
only was taken, the amount in the two cases to bs 
repaid, together with fines. In this way the stigma 
of imprisonment is avoided. Three members are 
declared as suspended for not paying their debts. A 
treasurer in the London district. has absconded with 
441, 143, 24d. of the Society’s funds. This is the third 
case reported in this month’s report, in spite of the 
special audits ordered by the council. It shows that 
strict supervision is constantly needed. 





The report of the Ironfounders’ Society indicates 
that there is very little change in the state of trade in 
so far as employment in this branch is concerned. 
There is an all-round increase of nine on unemployed 
benefit only. The number on home donation had in- 
creased by 30, but 25 of these were simply transferred 
from dispute benefit to donation benefit. There is 
also very little change in the financial position, the 
balance being nearly the same as last month. The 
report states that the volume of business in the marine 
branches appear to be well maintained, and there are 
a sufficiency of orders to carry the firms engaged well 
into next year.. In the textile industries the outlook 
is not good, and the ironfounders in Lancashire and 
Yorkshire are affected by the slackness in those 
branches of industry. The returns as to employment 
vary somewhat, the indications being unsatisfactory. 
In 110 places, employing 13,736 members, trade was 
from very good to dull; in last month’s returns the 
figures were 108 places, with an aggregate of 14,444 
members. In 26 places, employing 3517 members, 
trade was from slack to very bad ; the corresponding 
figures for last month were 19 branches, with 3786 
members. On the whole this is not very ee 
ing. There were on benefit 2628 members ; last mont 
2619. Of the total 1063 were on donation benefit— 
increase, 30 ; sick, 469—increase, one ; on superannua- 
tion, 955-—increase, 13 ; on other trade benefits, 140— 
decrease, 10 ; on dispute benefit, one — decrease, 25 
The cost was 836/. 43. 4d. per week, or about 1ld. per 
member. The cash balance was 104,950/. 33. 24. This 
union was suspended by the recent Congress over a 
d‘spute on demarcation of work with the Brassfounders’ 
Union. 





The Assosiat d Ironmoulders of S-otlasd report a 
larger number of members in work than in any month 
previous in this year. There was an increase of 101 
in employment as compared with the end of July, 
when the holiday season in Scotland commenced. The 
union has not had so many members in full employ- 
ment since April, 1900, and it appears that there is 
every probability of its continuance. In the ‘‘idle” 
list appear 138 members, and the report says that 
many of those could obtain work if they sought for it 
and desired it. The office has had both letters and 
personal calls for men, and vacant places are known 
to the executive; but still men prefer idle ‘‘bene- 
fit.” Conjointly with the Central Moulders’ Asso- 
ciation, the two executives have made a request 
for an advance in wages, to date from November 28. 
Tae demand is for a return to the wages and prices 
paid up to the last reduction, in February of this 
year. The letter to the Employers’ Association asks 
for a reply by October 17 next. This union has also a 
dispute with the brassfounders as to the demarcation 
of work. These disputes tend to loosen the bonds of 
union, and will, in the end, briog disruptions, not only 
in the Trades Congress, but in the English and 
Scottish Federations of Labour Unions. As a rule, 
the employer cares little who does the work, if it be 
well done and there is no increase of pay required. 
In this case wages are not in dispute—only as to 
who shall do the work. 


The report of the Amalgamated Society of Car- 
penters and Joiners indicates a falling-off in trade in 
this branch, The number of unemployed on donation 
benefit is nearly double what it was a year ago, and 
the seg ee of better trade are not encouraging as 
the dull winter season draws near. The total number 
of members at date of report was 67,297; of these 
1403 were on donation benefit, 1135 on sick benefit, 
and. 1047 on superannuation benefit; total, 3585—a 
large number to pay weekly out of the funds. Some 
of the unemployed are either on strike or locked out 
owing to wages disputes. These exist in 14 towns, 
ani in 14 others partial disputes exist, and in two 
others the local secretary has to be seen before society 
men can —— work. The strikes are mostly against 
proposed reductions in wages, for advances are not 
just now demanded. It is alleged that the American 
Brotherhood of Carpenters and Joiners are seeking to 
compel the members of the Amalgamated. Society in 
the States to break up their branches and join the 
American Brotherhood. The American Federation of 
Labour is being appealed to in regard to this matter. 
Modern socialism does not apparently advance the 
brotherhood of workers, or ‘‘ the solidarity of labour,” 
as Continental workmen prefer to call it. 





The Durham miners’ circular reports the decision 
of the arbitrator on the house-rent question, referred 
to him by the Conciliation Board. The allowance in 
lieu of free dwellings is to be on the basis of ‘‘ cus- 
tomary allowance.” Mr. John Wilson, M P., gives 
an answer to the grumblers who complained ot the 
committee’s action in agreeing to a reduction in wages. 
Compensation cases are reported, and some comments 
are made upon the Lords’ decision in the Taff Vale 
case, Generally the Durham miners are well employed, 
and the wages earned are comparatively high, in spite 
of the recent reduction. 





The position of the engineering trades in Lancashire 
shows no material change. Activity is, for the most 
part, well maintained. This is especially the case 
with electrical engineers, locomotive and railway car- 
riage builders, and boilermakers; in these branches 
there is ample work for some time ahead. Some other 
sections are not so well placed. Toolmakers are still 
well employed, but the weight of orders is compara- 
tively small, so that the prospects are not very encou- 
raging. Makers of textile machinery are slack, and 
there are few indications of improvement. The iron 
trade is slow generally, buyers being content to pur- 
chase only for present needs. But makers of finished 
iron are full of orders for the present. District reports 
vary somewhat. In the Manchester and Salford dis- 
trict, in trade-union branches, with 24,807 members, 
905, or 3.6 per cent., were unemployed—the same pro- 
portion as in the previous month. All the engineering 
and allied industries report employment as good, fair, 
or moderate. In the Oldham ‘district also trade was 
good, fair, or moderate, except in the textile machine 

ranches, which are slack. In the Bolton, Bury, 
Chorley, Heywood, and Wigan districts, fair or mode- 
rate generally ; roller makers and metal workers slack. 
At Blackburn and Burnley moderate generally, but 
slack in the textile machine shops. In the Liverpool 
and Birkenhead districts there is a slackening off in 
some engineering sections. Generally the position is 
fair, but the pe ate do not appear to be as encourag- 
ipg as could be desired. 





The condition of the cotton industries may be in- 
ferred from the fact that a conference has been held of 
mill and factory owners on the question of workin 
short time. The conference was private, and coded 
without any definite agreement, the matter being 
adjourned. But the fact of such a conference indicates 
that the position and outlook are far from satisfactory, 
and the Blackburn strike, together with the legal pro- 
ceedings, do not tend to mend matters, 





In the Wolverhampton district the iron trades are 
reported to ba steady, with an all-round moderate 
current demand and numerous inquiries from shippiog 
firms and merchants for future supplies. Prices also 
are atiffening all round, with advances in some 
instances. Steel is also in better demand, and rates 
firmer. Labour reports indicate further improvement in 
trade throughout the district. Electrical engineers are 
very busy, beget fd and night shifts. Engineers, 
ironfounders, and boilermakers report employment as 
good, cyclemakers and malleable ironworkers as fair; 
at Coalbrookdale and Madeley rather quiet. Bridge 
and girder constructors are well employed. In the 
hardware industries employment was good in eleven 
branches, moderate in fifteen, declining in one, improv- 
ing in five, and quiet in thirteen. For the most 

it was in the smaller industries that trade was quiet ; 
in the larger industries employment generally is fairly 
good. Taken as a whole, the position is encouraging, 
and the prospects are fairly good as regards the near 
future, at least, 








In the Birming’am dis:rict the iron trades gene- 
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rally have improved, but the business put through has 
not been large. Prices are firm ; in some cases an 
advance in rates is reported. The demand for pig 
iron has increased ; some makes are difficult to obtain. 
Indications rather point to advanced rates for finished 
iron, both of the better and commoner sorts. Gene- 
rally employment in the district is fairly good. In 
branches of trade unions, with 20,933 members, 604, 
or 2.9 per cent., were reported to be unemployed, as 
compared with 3.1 per cent. in the previous month. 
The engineers, ttern-makers, ironfounders, tool- 
makers, boilermakers, smiths, and strikers report em- 
ployment as good to moderate; in the motor branch 
good, in the cycle branch bad ; electrical engineers are 
fully employed. In the brass and copper trades em- 
ployment is fairly good. In other metal trades, good 
in eleven branches, five fair, two quiet. In the out- 
lying districts generally employment is fairly good. 


The steel strike in the United States has utterly 
collapsed. This will be felt asa blow to American trade 
unionism, but it may eventuate in better conditions. 
The men were not content with a fairly good con- 
cession, but wanted more. It ought to be a lesson to 
trade unionists throughout the world. 








The dispute at Grimsby has eventuated in disorder 
and riot. Wrecked premises and broken heads where 
egee negotiations might have settled the dispute. 

he owners assert that the terms offered mean an 
advance ; surely this is capable of demonstration. The 
men say it meansa reduction. A capable arbitrator 
could unravel the tangle if submitted to him. 





The law proceedings in the Blackburn strike case are 
still pending. The injunction asked for was not granted 
at the sitting of the court last week. The case is similar 
to the Taff Vale case, and will affect the union gene- 
rally whose members are out. 





The tramway men’s dispute at Bristol continues. 
The company allege that they have filled the places of 
the 300 men who struck; the men deny this. The 
City Council is to consider the matter at a specially 
convened meeting. 





The labourers’ strike at Swansea is likely to lead to 
legal proceedings similar to those in the Taff Vale case, 
owing to the threatening conduct of the men on strike. 





A strike of miners at three collieries of the Rhymney 
Iron Company took place last week, some 600 men 
having ceased work. The enginemen also are out. 
The dispute is causing much inconvenience to the 
railway company, as the trains cannot be worked full 
time. 








BILBAO RIVER AND HARBOUR. 
Works for Improving the Bilbao River and Making an 

Outer Harbour ; also the Application of Large Caissons 

as a Breakwater Foundation.* 

By Sefior Don Evaristo Dr Cuurruca, Chief Engineer 
of the Bilbao River and Harbour Works. 
INTRODUCTION. 

Havine had the honour of being invited by the distin- 
guished engineer, Mr. Vernon-Harcourt, in the 
name of the Organising Committee of the International 
Engineering Congress, to be held in Glasgow next summer, 
to present a paper on the putting in place of large caissons 
filled with concrete, such as are now being used for the 
construction of the Bilbao breakwater, I have thought it 
desirable to give, first of all, a general idea of the works 
executed by the Bilbao Harbour Board to improve the 
river and the bar, and then to follow this up with a descrip- 
tion of the harbour of refuge in course of construction in 
the Bay of Bilbao. In building the main breakwater of 
this harbour, we met with such difficulties from the violent 
action of the sea during north-westerly storms, that we 
were compelled to use large steel caissons, which shall be 
described latter on. 


Tue Bitpao River, AND: WORKS MADE TO IMPROVE IT. 

General Description.—The maritime part of the Nervion 
river, known as ‘‘ Ria de Bilbao,” and which forms its 
port, has a total length of 14 kilometres (8? miles), the 
towm being situated in the upper part (Fig. 1). The Ner- 
vion river has a torrential character ; and the quantity of 
water, which in summer time is.as low as 4 cubic metres 
per second (141 cubic feet), mses sometimes to 1600 cubic 
metres (56,500 cubic feet). Such heavy floods last only a 


|paragraph may be quoted from Mr. Edward Wood’s 


Defects of the River.—The oldest documents that men- 
tion the Bilbao river show that it was in a very 
condition for navigation, and that as far back as the 
sixteenth century, works were carried out to improve it. 
It was most important to improve the bar, the conditions 
of which were such that, according to a document dated 
1503, many vessels were wrecked on it, on account of the 
small depth over it, and the shifting of its sandbanks, due 
to the violent action of the prevailing north-west winds. 
To remedy these defects, in that and the following cen- 
turies, quays were built to fix the mouth of the river ; but 
these works did not give very permanent results, for until 
within the last twenty years the sandbanks have continued 
shifting, whilst the depth of water has been at times as 
red as 0°60 metre (2 ft.) at low water of equinoctial spring 
tides. 

In the river itself, from its mouth up to Bilbao, there 
were many obstructions to navigation, such as shallowness, 
sharp curves, and banks, all of which existed to within a 
few years ago, despite all the training walls built in past 
centuries throughout its length. 

Urgent Necessity for Improvements.—Such a state of 
things affected the trade of Bilbao very unfavourably ; and 
the effects were more keenly felt when, in 1870, the ex- 
portation of iron ore for the Bessemer process of steel 
manufacture was commenced on a large scale. Many 
vessels entering the port could only go out at spring 
tides, when loaded with mineral; and if, as frequently 
occurred in winter, the sea was rough at the time, or the 
waves choked the river mouth with sands, these vesse 
could not get out for weeks. In the winter of 1875-1876 
the steamers were detained inside the river during three 
and a-half months, although the largest did not draw 
over 13 ft. This happen oy often, and the vessels 
sometimes were compelled to unload part of their cargo 
so as to be able to get out. In consequence of this, freights 
became very high. 

Creation of the Bilbao Harbour Board.—The Bilbao 
Chamber of Commerce realising that such conditions 
could not continue, obtained leave from the Government 
in September, 1877, to create a Harbour Improvements 
Beard, with power to levy certain dues on imports and 
exports for defraying the cost of improving the Bilbao 
river. In the following month of October, the Govern- 
ment appointed the author of this paper as Director or 
Chief Engineer of the Harbour Works, and the Board 
was finally constituted in November 1877. 

Design and Execution of the Works.—On account of the 
different interests then existing in connection with the 
Bilbao river, due to the five mineral railways that run to 
it, and to the various iron works established on its banks, 
it was decided to improve the river itself, and the bar first 
of all, with as little delay as ible, leaving the construc- 
tion of the outer harbour till later, especially in view of 
the fact that this latter work involved a large outlay of 
money which was not then available. 

When those works were begun (and we shall not enter 
into a detailed description of them, as they do not concern 
the principal object of this paper), they soon produced the 
desired effects. Most excellent results were obtained, 
especially at the bar, by building a training jetty, 800 
metres (2625 ft.) in length on the left bank of the river 
mouth, and carrying it out seawards with a gentle curve. 
Formerly only 2 ft. of water existed at low tides in the 
channel, which, moreover, was choked by sand during 
winter gales to such an extent that no vessels drawing 
over 12 ft. could go out ; whereas, after building the jetty, 
a channel along its whole length was easily maintained 
with a minimum depth of 4 metres (13 ft.) at low water of 
equinoctial spring tides. This enabled steamers drawing 
22 ft. to 24 ft. to go in and out easily at high water of 
spring tides, and it was navigable at neap tides for 
steamers drawing 18 ft. to 20 ft. (Fig. 2). 

The works executed in the river itself did away with the 
sharp bends; and by dredging along 14 kilometres (8? 
miles), the depth is maintained at over 4 metres (13 ft.) at 
low water spring tides along the whole length, so that 
steamers of 20 ft. draught can now come up to the Bil 
quays 5 whereas formerly those drawing over 10 ft. were 

ebarred. With the above improvements, and especially 
with those carried out in the lower part of the river, where 
the principal mineral tips are situated, the traffic increased 
so much that in 1896-97 the total imports and exports 
reached 5,792,804 tons, apportioned as follows: 4,954,490 
for exports, and 838,314 for imports; whereas in 1863 
the total weight was only 218,000 tons. The average 
capacity of the steamers that enter the river is more than 
three times what it used to be in 1878. All this has brought 
an enormous reduction in freights, and a great extension 
in the working of the mines in this region, which are 
the fundamental cause of the great development that has 
taken place in railway, industrial, and shipping under- 
takings in Vizcaya. In support of the statement we have 
made concerning these satisfactory results, the followin, 
address to the Institution of Civil Engineers in London, 
on November 9, 1886 :— 





** Owing to the facilities now given, Bilbao ore, which 


short time, so that the ordinary volume of the stream is | jn 1872 realised 35s. per ton delivered at our ports (one 


small, and therefore has little influence on the river navi- 
tion, which is kept up exclusively by the tidal waters. 
he range of the tide varies between 1.24 metres (4 ft, 1 in.) 


half the cost representing freights) is at the present time 
landed at South Wales (where the import is one million 
tons per annum) at the cost of from 10s. to 10s. 6d. per 


and 4.60 metres (15 ft. 1 in.) this latter corresponding to | ton, including freight, this not exceeding 4s. per ton.” 
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equinoctial spring tides un 
ditions. The annual ave 


2.76 metres (9 ft.); the volume of water that enters the | 


r ordinary atmospheric con- | 
of all the tidal ranges is about | the river, including dredging, buoys, electric lighting, 


The total cost of the works for improving the bar and 


cranes, sheds, etc., amounted to about thirteen million 


river in such a tide is about 8 million cubic metres | pesetas (433,333V.*). 


(10,464,090 cubic yards); and rises to 12 million cubic | 


egg (15,696,000 cubic yards) at equinoctial spring 
tides. 





* Paper read before the International nam ncnigann | 
Congress, Glasgow, 1901. Section IJ.: Waterways an 
Maritime Works. 





OvTER HARBOUR. 
Necessity of Building « Harbour.—The great increase 


in traffic that followed the river improvements, and the | 





* The conversion into £ sterling is based on the rate of 


i 30 pesetas = 12, 


bao | we began building the su 
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resulting income at the disposal of the Harbour Improve- 
ments rd, led them to consider the advisibility of 
building the outer harbour as a n complement to 
the work done in the river. As the river mouth is directly 
exposed to the north-westerly winds, in spite of the im- 
provements realised, the entrance of steamers continued 
to be dangerous during bad weather. This defect could 
only be removed by the construction ef a breakwater that 
would shelter the river mouth ; and as in doing this it 
was possible, at the same time, to create a large outer 
harbour for the use of Trans-Atlantic steamers, at all states 
of the tide, the following plan was studied, and was 
approved by the Government on June 29, 1888. 

General Plan of the Works.—The outer harbour is 
enclosed from the — sea by two breakwaters: (1) The 
west breakwater, 1450 metres (4757 ft.) long, is formed by 
a paca se portion, 950 metres (3117 ft.) long, running out 
from the coast at right-angles to the north-west, followed 
by an arm of 500 metres (1640 ft.) at an angle of 165 deg. to 
the first — This deviation is made in order to give 
a better shelter to the steamers inside. (2) The eastern 
breakwater, called the counter-mole, 1100 metres (3610 ft. ) 
long, running out from the coast in a westerly direction. 
Between the ends of the breakwaters there is an entrance 
700 metres (1970 ft.) wide, so situated that the swell of 
the sea coming through it may be as small as possible, 
and make the entrance and exit of ships quite easy. In 
view of this latter consideration, it would seem that it 
would have been better had the entrance faced north-west; 


ls | but the eastern breakwater would then have had to start 


from the Point of San Ignacio, and under these conditions 
the waves in north-westerly gales would very likely have 
entered the harbour, and also the heavy ocean waves, 
dashing against both breakwaters, would by reflection 
have met precisely at the entrance, and there have formed 
dangerous pan Bes breaking waves. We tried to get 
over these drawbacks by the plan that we have adopted, 
in which the waves have a free space of 1150 metres 
(3773 ft.) wide to spread over, and then go and break 
against the rocks and strand of the east coast, without 
producing dangerous recoiling effects at the entrance of 
the harbour ; in fact, waves can only come in by lateral 
transmission (Fig. 1). 

With the experience gained with the work, so far as 
coment up to now, the solution adopted has given 
excellent results: for the steamers go in and out quite 
freely during gales, and are quite in shelter behind the 
breakwater. 

The area protected by the two breakwaters is 300 
hectares (741 acres) at low water, and of this no less than 
205 hectares (5064 acres) have a depth of between 5 and 
14 metres (16 ft. 5 in. and 46 ft.) at equinoctial low water. 
The first breakwater is, as will readily have been under- 
stood, the more important of the two. It rests on a 
bottom formed of mud mixed with sand, except near the 
coast, where the rock is uncovered ; and it was therefore 
clearly indicated that the foundation of the superstructure 
should be formed with a sorted rubble, or a rubble and 
concrete-block mound. Moreover, as there were a few 
days in the year during which it would be ible to 
work with divers for building a masonry wall founded 
under low water, we decided to build the superstructure 
from the level of low water, and to let it rest on a large 
mound of concrete blocks of 30 to 50 cubic metres (394 to 
654 cubic yards each), and 6 metres (19 ft. 8 in.) deep, 
which in turn would rest on a large mound of sorted 
rubble. These blocks, made with Portland cement, were 
deposited at random, this system having the advantage 
that it could be carried on rapidly, and that the very 
disorder of the stones and blocks would help a great deal 
to break the force of the sea. 

Execution of Breakwater.—The contract for the work 
was entrusted to Messrs. L. Coiseau, Couvreux fils, and 
Felix Allard, on October 25th, 1888. The work of 
depositing in place the foundation of rubble and concrete 
blocks was carried on nq ag and after two winters, 
when it was clear that all the blocks had settled properly, 
rstructure, after having care- 
filled up with rubble all the interstices between the bi 
blocks, and covering the whole with a levelling bed o 
concrete. The superstructure itself was 12‘20 metres wide 
(40 ft.) at the base, tapering to 10°20 metres (33 ft. 4 in.) 
at the top, and was 6 metres (19 ft.1in.) high. This work 
was surmounted by a footway formed by a Portland 
cement concrete wall 4 metres (13 ft. 14 in.) wide and 3 
metres (9 ft. 10 in.) high, which in turn was sheltered 
from the open sea by a strong parapet 1.50 metres (5 ft.) 
thick and one metre (3 ft. 6 in.) high. The base of the 
whole structure was protected on the sea side from under- 
mining by a large concrete toe. The main wall was 
formed by two face-walls of Portland cement concrete 
blocks, each 3 metres (9 ft. 10 in.) long by 1°50 metres by 
1 metre (5 ft. by 3 ft. 3 in.), placed as headers and 
stretchers, and filled in between with a quick-setting con- 
crete hearting (Fig. 6, page 462). 

Damages.—The building of the superstructure was 
begun in 1891, at the portion resting directly on the rocks 
of the coast, and on the bags of Portland cement con- 
crete when the rocks were under water. All this part of 
the work proceeded satisfactorily, but when the super- 
structure was extended over the base of rubble and 
concrete-block mound for a length of 127 metres (417 ft.), 
the waves during a strong gale, between the 19th and 21st 
November, 1893, undermined the facework along a length 
of 80 metres (262 ft.) on the sea side, and opened a large 
breach in it. 

After having carefully examined the damage caused, we 
came to the following conclusions :—-(1) That the found- 
dation of rubble and blocks, which had in the course of 
two winters acquired stability, lost it the moment it 
became covered by the superstructure. The waves that 
came with great force strikin; ——— the breakwater, and 
rising as much as 20 metres ( )in front of it, disturbed, 
in falling back, the 50 cubic metre (654 cubic yards) block 
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that formed the outer berm and sea slope. (2) Once these | Catssons.—From all that we have explained, we became 


large blocks removed, the action of the waves followed, 


convinced that it would have been a most daring plan to 


drawing out all the rubble that we had [placed in the | persevere in building the superstructure at low-water level 
interstices between the blocks, and then destroyed the | on the foundation of rubble and loose blocks, already laid, 


outside protecting toe of the breakwater. (3) The break- 
water having lost its outward protection, soon lost also, 
by undermining, its outside facing blocks ; and then the 
sea, —s able to get freely. upon the hearting of concrete, 
soon washed it away and opened large gaps in the whole 
work. Asa consequence of these observations, we decided 


and that the wisest solution that could be adopted was to 
| leave all that part of the work as an outer protection, and 
| to build the superstructure farther back under its shelter. 
In these conditions we deemed it sufficient to build the 
| new superstructure at a depth of 5 metres (16 ft. 5 in.) 
| under equinoctial low-water level. Subsequent experience 


to provide against the undermining of the superstructure | proved this-depth to be quite sufficient, no doubt on 
by forming its under part with large iron caissons 12 | account of the excellent protection afforded 7 the outer 
f 


metres by 6 metres by 2 metres (39 ft. 4 in. by 19 ft. 8 in. 
by 6 ft. 64 in.) filled up with Portland cement concrete, 
and resting upon the previous foundation. This founda- 
tion was proposed to be carefully strengthened _ by filling 
with bags of Portland cement concrete all the interstices 
between the under blocks, and also by protecting the 
outer sea side with several rows of Portland cement con- 
crete blocks of 30 cubic metres (394 cubic yards), carefully 
deposited, side by side, with a Titan crane. This plan 
was approved by the Government ; but before carrying it 
out most of the summer of 1894 was employed in repairing 
damages done in the previous winter. e made the 
repairs in the same way as the work had been built ; but 
we protected the whole of it with rows of 30 cubic metre 
(39} cubic yards) concrete blocks carefully deposited side 
by side, and carried up to a height of 7 metres (22 ft. 
114 in.) above low tide. In finishing the summer work, 
and as a test, we placed at the end of the breakwater 
two of the above-described iron caissons filled with Port- 
land cement concrete ; and we built the superstructure 
over it and the two filled caissons, which formed one mass 
of not less than 800 cubic metres (1046 cubic yards). This 
was also protected from the action of the open sea by a 
large number of concrete blocks. 

he first gale occurred on November 12 and 13, 1894 ; it 
only removed six of the protecting blocks, but increased 
the stability of the others, for they became more closely 
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mound of rubble and blocks, which is in itself a kind of 
| breakwater. On the other hand, for a work exposed so 
much to the action of the sea, where divers could only 
work for short periods, we had no confidence in an upright 
wall made with blocks, whether laid horizontally or in- 
clined, because of the risk of the work settling owing to its 
war, ga and to the fact that it age on a rubble mound 
built upon such soft ground. e therefore proposed to 
the Government, in accord with the contractors, to build 
the superstructure upon large steel caissons filled with 
Portland cement concrete, resting 5 metres (16 ft. 5 in.) 
below low water, a modification of the system unsuccess- 
fully tried in 1894, which consisted of steel caissons 
| placed at the bottom of the superstructure, 1 metre (3 ft. 
| 3 in.) above equinoctial low water. In this case, however, 
the cassions were founded 5 metres (16 ft. 5 in.) below 
equinoctial low water, and were sheltered by the mound 
already constructed, so that the conditions of stability 
were greatly increased. We ought also to add that in 
1892 we had proposed, and it had met with the approval 
of the Government in 1893, to build the pa Ps ce of the 
counter-mole on one large caisson, 18 metres (59 ft.) in 
| diameter, 10 metres (33 ft.) in height, placed 8 metres (26 ft. 
| 2 in.) below low water ; and in July 1894 it was decided to 
| build the breakwater head in the same way, but with a 
| caisson 27 metres (88 ft. 7 in.) in diameter. The system 
we proposed, therefore, of building the whole pier upon 
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so as to make one single monolithic block of 13 metres by 
7 metres by 7 metres (42 ft. 7 in. by 23 ft. by 23 ft.), say 
637 cubic metres (833 cubic yards), 1300 tons in weight. 
We may add that this filling in place could be done after 
the water had been pumped out from between the blocks, 
and that the whole caisson could be finished with a layer 
of cement concrete 0°50 metre (20 in.) thick, binding the 
different blocks together. J 

Tt will be seen by this method the quantity of concrete 
to be laid in situ would be reduced to a minimum, that it 
could be deposited out of the water, and that if in course 
of time the iron sheeting were to rust and break away, 
an enormous monolithic block of concrete would hig 
be left, strengthened throughout its mass by iron ties, the 
resistance of which under similar circumstances would be 
far superior to anything that had been done in this class of 
work up to now. : 

It was proposed to carry this foundation up to 2 metres 
(6 ft. 64 in.) above water-level of equinoctial spring tides, 
and to build the breakwater superstructure upon it, 
formed by two walls made with Portland cement concrete 
blocks of 30 cubic metres’ (394 cubic yords), namely, 4 
metres by 3 metres by 2.50 metres (13 ft. 1 in. by 9 ft. 
10 in. by 8 ft. 2 in. each), and filled in between with rapid- 
setting concrete. This would bring the work up to 7 
metres (23 ft.) above low tide; and a quay could be 
established at this level, ranning the whole length of the 
breakwater, which could be protected from the sea by a 
stron pet, 2.50 metres (8 ft. 2 in.) wide, 1.50 metres 
(5 ft) high, and bound to the main work by strong 
wrought-iron ties. : 

We decided to finish the upper part of this sheltering 
wall by rounding it off ; and we abandoned the projecting 
coping, which we had designed for the original super- 
structure to throw the waves back into the sea, because 
we found that in strong gales such a shape does not 
effectually protect the footpath, and has the disadvan 
of increasing the recoil of the waves against the founda- 
tions of the breakwater. With the shape adopted, very 
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wedged together. We at once placed six blocks to fill the 
gap that the others had left ; and when, on December 15, 
another storm came on, we observed that only one of 
the blocks had been taken away; so that we inclined to 
believe that with such a large mass of blocks placed 
along the outer facing of the breakwater, the whole 
structure was perfectly protected from further damage. 
We were, however, soon undeceived by the storm of 
December 30 and 31, one of the fiercest ever known. 

On that evening the action of the waves became so 
violent that all the mass of protecting blocks of 30 cubic 
metres (394 cubic yards), poly of over 60 tons weight each, 
all laid with the crane with the greatest care one against 
the other, and against the facework, in two rows in width 
and depth, forming in all an apron 8 metres (26 ft. 3 in.) 
wide and 5 metres (16 ft. 5 inches) high, was completely 
carried away down the sea slope, leaving the toe of the 
superstructure unprotected, which was ultimately under- 
mined and demolished. But the most remarkable feat 
of that storm was the removal of the large monolithic 
mass of 800 cubic metres (1046 cubic yards) and of 1700 
tons weight, placed, as we have already explained, at the 
end of the work, which was carried 32 metres (105 ft.) 
into the harbour. It is true that. before carrying that 
mass away, the waves must have begun by undermining 
it ; but, nevertheless, this is one of the most notable feats 
which has happened in harbour works, and it may be 
compared to the one that took place in 1872 to the Wick 

reakwater, where the waves carried away a block 13.70 
metres by 7 metres by 6°40 metres = ft. by 23 ft. by 21 ft. 
2 in.), weighing 1350 tons. Still, this mass had been built 
with special care, resting as it did on large blocks set 
18 “" under low water, and tied in all directions with iron 

nds, 

It is to be noticed that the Bay of Bilbao is very similar 
to that of Wick, both of them narrowing in a funnel 

ape; and the waves that come in gradually rise in 

vancing till they break with extreme violence against 
the works, We ought to add that the gale that played 
such havoc with the part of the breakwater superstructure 
that rested on loose blocks and stones, did absolutely no 

arm to the part near the coast, which rests on solid rock, 
nor to the block mound upon which the superstructure 
had not yet been built. 
<Altcrations in Original Pluns, and Adoption of Large 





caissons, accepted by the Government on June 15, 1895, 
had been already well thought out and tried in these 
works (Figs. 3 to 6, 462). 

We decided to build the new breakwater at a distance 
of 47.69 metres (156 ft. 6 in.) from centre to centre behind 
the first one, principally in order to leave between the two 
works an interval 30 metres (98 ft. 5 in.) wide, where the 
waves, after breaking over the first line of blocks, would 
fall and lose most of their force in_ entering re water ; 
and also to provide room for a tug boat, so as to facilitate 
the transport and deposit of the caissons. We also 
decided to employ caissons 13 metres by 7 metres by 7 
metres (42 ft. 7 in. by 23 ft. by 23 oebe: that, when placed 
at a depth of 5 metres (16 ft. 5 in.) below equinoctial low 
tides, hey would emerge two metres (6 ft. 64 in.), as it 
was necessary that the top of the caissons should be above 
the water-level at low tide, to enable the work to be carried 
on inside. It was proposed to build them on the river 
bank. Their weight was estimated at about 30 tons, and 
their immersion in the water at 32 centimetres (124 in.) ; 
but before towing them to the breakwater, they were to be 
ballasted with a layer of Portland cement concrete 1°50 
metres (5 ft.) thick, which would immerse them 3.40 
meters (11 ft. 2in.) The caissons themselves were to 
made of Bessemer steel plates, } in thick, strengthened 
internally with a longitudinal lattice-shaped bulkhead, 
and two others p) crossways, forming between them 
six equal partitions, each containing two Portland cement 
concrete blocks of 30 cubic metres (393 cubic yards), 
namely, 4 metres by 3 meters by 2°50 metres (13 ft. 1 in. 
by 9 ft. 10 in. by 8 ft. 2 in.). The rubble-stone bed on 
which the caissons must rest requires levelling up by 
means of a diving-bell, to the aforesaid depth of 5 metres 
(16 ft. 5 in.) below equinoctial low water ; and as soon as 
this operation was carried out, the caissons could be con- 
crt 9 their place, put into alignment, and then sunk 
by filling them with water. It was necessary to fill these 
caissons rapidly, so that the sea might not break them to 
pieces; and as it would have been a long and tedious 
process to fill them at low tide with concrete made in situ, 
we decided to deposit the two 30 cubic metre (39} cubic 
yards) blocks alread referred to, by means of the crane, 
in each partition. This operation could be effected very 


large waves freely over the breakwater wall without 
injuring the foundations, and they fall inside the harbour, 
where they have little or no effect. 

The system of construction explained above has, in 
addition, the very great advantage of allowing the super- 
structure to be built in separate lengths of 7 metres (23 ft. dy 
so that they can settle quite independently on the mound. 
This was most important in the present case, where the 
foundation of the whole structure is formed of a mound 
of rubble resting on a soft bottom. 

‘This general arrangement would have to be altered 
slightly near the coast, by employing shallower caissons, 
resting on concrete bags deposited upon the rocks. 

The estimated cost of the work is as follows :— 


1. Outside Protection Works, 
including the rubble and 
block mound, and the part 
of the superstructure built 
according to the first plan* Ptas, 13,550,472. 58 ents. 
45 


2. Inside Work, including : 
foundation of rubble, cais- 
sons, superstructure, and 
protecting toe blocks _... Ptas. 17,582,227. 60cnts. 


3. Approach Road from Sant- 
urce to the breakwater ; 
light-house, and minor 
works sips) cdeejupecieoe at cnts. 


Total, Pesetas 31,304,240, 41 cents. (1,046, 4741. ). 


This total was brought down to 28,882,698 tas, 
(962,7562.), the accepted tender; and as the total length 
of the breakwater is 1450 metres (4757 ft.), the cost per 
metre run comes out a little less than 20, pesetas, 
which the depreciation of the exchange represents 16,666 
francs per metre run (203. per foot run); a sum that is 
less than the cost of the breakwaters of Dover, Holyhead, 
Plymouth, and Cherbourg, although the one at Plymouth 
is built in shallow water, the one at Cherbourg in about 





* The conversion is established on a basis of 30 pesetas 








rapidly ; after which it would be necessary to run Portland 
cement concrete into the interstices between the blocks, 


the £. 


=11., but the exchange varies from 28 to 35 pesetas to . 
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the same depth, arid the other two in slightly greater 
depths than the one at Bilbao.* : 

Kexecution of the Work.—As soon as the new plan was 
approved of, the contractors began to work it ; since then 
(about July, 1895) they have been able to work every year 
from April 20 to September 29; that is, for a period of 
about five months, the remainder of the year being em- 
ployed in making block caissons, and other preparatory 
work for execution mevriy Saco following summer. Up to 


the present, 150 caissons have been placed at the following 
rate :— 
Caissons. 
1895... iy hie ies oes 13 
1899... ome aes 05 v= 30 
1900 24 


This is equivalent to a total length of 1090 metres 
(3576 ft.) : y 

Putting the Caissons in Placg.—The experience gained 
in putting the caissons in place led to the adoption of the 
sollowin system:—The caissons first of all receive a 
ballast of concrete 1.50 metre (5 ft.) thick, say 1364 cubic 
metres (1784 cubic yards) ; and they are then towed into 


place during the last two hours of the ebb tide, so that as | 


much time as possible may be allowed for placing the 
caisson on its foundation and filling it, this latter opera- 
tion requiring that the upper part of the caisson shall be 
out of water. The caisson is first brought against a‘ 


2 one nenan----—---- 41.30 ------------ ------yl 
| 





Fig. 7 


CROSS SECTION OF COUNTER-MOLE 
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During the third low tide the construction of the super- 
structure, 5 metres (16 ft. 5 in.) high, that rests on the 
caisson, is proceeded with. This superstructure is formed 
by two face-walls consisting of eight Portland cement 
concrete blocks, 4 metres by 3 metres by 2.50. metres 
(13 ft. 1 in. by 9 ft, 10 in. by 8 ft. 2 in.), placed in two 
rows, breaking joints as headers and stretchers ; the space 
between the two walls being filled in with quick-setting 
concrete. If the weather is fine, the superstructure is 
finished during the fourth tide, with the exception of the 
parapet wall, which is only built when it is ascertained 
that each caisson has quite finished settlingdown. There- 
fore, weather permitting, all the work pertaining to one 
caisson is accomplished during four tides, that is, in two 
days. This work, representing about 10044 cubic metres 
(1314 cubic yards), is made up as follows :— 

Cubic Cubic 
metres. : metres. 


( Bottom ballast, 
13m. x 7m. X 
1.50m. 186°50 
(42 ft. 8 in. x 23 ft.(470.54 cub. 
Interior of the x 4 ft. 1lin.) yards.) 
caisson Twelve Blocks, 360.00 637.00 


18m.x7m.x7m. J each 30 c.m. }(470.88 cub. | (833.17 cub. 
(42 ft. 8in. x23 ft.) (39.84 cub. yds.)J yards.) f yards ) 
x28 ft.) Filling up concrete (180.20 cub. 
and top layer .. yards. ) x 
Capacity of iron “2.79 
bulkheads and} (3.55 cub. 
wooden props .. yard: J 








Fig.5. (As now carried on.) 
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CROSS SECTION OF BREAKWATER 


or on soft ground, there is every chance that they will 
settle unevenly ; so that, the upper part being built solid 
with mortar, and not able to follow these movements, 
remains rigid like a beam, and allows the sea to wash out 
the foundation blocks from those portions which are not 
weighted by the upper portion. e sloping-block system 
has been tried to remedy this; but even if the unequal 
settlement is thereby to a certain extent counteracted, 
the defects of the unequal settling are not remedied at 
all; whilst the system is unsatisfactory for heavy seas 
like those of the Bay of Biscay. In proof of this we 
have the works of the neighbouring port of Castro- 
Urdiales, where a breakwater far more sheltered than 
that of Bilbao is being built ; it rests on very large sloping 
blocks, and the short length already built was completely 
wrecked in January, 1900. 

From the moment a caisson is first placed to the time 
when the superstructure resting upon it is finished, it 
| settles about 0.20 metre (8 in.) ; later on, with the weight 
|and motion of the crane, and the action of gales during 
| the winter, the caisson settles another 0°40 metre (154 in.), 
| ge about 0°60 metre (234 in.) in all. This will + an 
| idea of what would happen with a system which did not 
| offer such facilities for settlement as are possessed by the 
system herein described. 
| After two winters, the caisson may be considered to 
| have entirely settled down; the joints between them, 





which are about 0.30 metre (11? in.) wide, are then filled 
up with cement concrete, and the parapet wall is built. 
| Since1898, manysteamers have used the break wateralready 
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caisson already in place ; it is maintained there in proper 
alignment by means of ropes and also by the tug, the bow 
of which faces the open sea. The caisson is then sunk by 
ame water into it with a centrifugal pump suspended 
rom a Titan crane, and worked by an electric motor. 
If the motion of the caisson whilst it is still floating 
brings it out of alignment, we pump out a little water 
from it, and then sink it again. There are always little 
irregularities ;: but these are easily corrected in the super- 
structure, with the berm of one metre that has been left 
on each side. Once the caisson is in place, eight or ten 
of the twelve 30 cubic metre (39} cubic yards) concrete 
blocks are deposited in it by means of the Titan crane 
during the same low tide. During the following low tide, 
after pumping the water out of the caisson, the remaining 
blocks are inserted, and the filling concrete is run between 
them with the 0.50 metre (20 inches) layer on the top. 
All this work is generally completed during the first two 
low tides. 





* M. Chevalier, in his Etudes faites en 1858 sur les 

travaux maritimes d’ Angleterre, published in the Mémorial 

des travaux hydrauliques de la Marine, gives the accom- 

panying prices for the a breakwaters :— 
er metre Per foot 


run. run. 
Breakwater. Francs. 

Dover eR ot 33,200 404 
Portland (outer) ... 14,000 170 
Alderney ... = 16,000 195 
Holyhead ... x 16,900 206 
Plymouth... _... 25,000 304 
Cherbourg... ... 18,000 219 


= EQUINOCTIAL LOW WATER a mon oe 





30 c.m. (39.24 
Superstructure, ‘np 
not including "2 , Cubic yards) 


(313.92 cub. ” 
367.50 
yards.) (480.69 cub. 
rds 


Eight blocks, at) 240.00 


Filling in with 127,50 ; 
the parapet. quick-setting \ooa' cub. yards.) 
concrete yards.) 
1004.50 
Total cubic metres wn (13133.86 
cub. yards.) 


The time employed by the divers in levelling up the 
foundation for one caisson varies, as a rule, between one 
and two days, so it follows that a length of 7 metres (23 ft.) 
of breakwater can be built every three or four days. 
account of the weather, however, and unforeseen break- 
downs, the work does not always proceed at that speed ; 
in fact, sometimes during one alnanly thesuperstructure 
corresponding to four caissons n built, and during 
other months a maximum of nine caissons has been reached. 

As soon as a length has been built in the way de- 
scribed above, the rails for the Titan crane are laid upo! 


m 
it, and the work of the next caisson is proceeded with. | bank 


At the end of the season, all the 30 cubic metre (394 cubic 
yards) protecting blocks are placed on the outside, and at 
the foot of the superstructure ; and the Titan crane is 
brought back within shelter near the coast. 

As this system has been tested during six winters 
without the slightest mishap, it can be veg 4 recommended 
for seas as violent as those of the Bay of Biscay. One of 
its os advantages is the freedom with which each 
section of the superstructure can follow the movements of 
the caisson, as the latter settles on its foundation. 

Tf, instead of g in the above manner, a break- 





water superstructure is built upon a foundation of a, 
if the latter, however carefully set, rest on a rubble mo 
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built asa shelter; in fact, during the violent storms of 
January, 1890, twenty-three steamers and four sailing 
vessels took refuge there in complete safety. We anti- 
cipate that the breakwater will be completely finished in 
1902, with the exception of some accessory works. __ 
We may add that: the depth of 5 metres (15 ft. 5 in.) 
below low water of equinoctial spring tides was deemed 
sufficient for the caissons, because our breakwater is 
sheltered by the previous work executed in front of it, and 
by the interval between ; but without such protection, we 
should certainly consider this depth inadequate ; and we 


On | are of opinion that, in that case, a depth of 7 to 8 metres 


(23 ft. to 26 ft. 3 in.) would be necessary. 

Counter-Mole.—The construction of the counter-mole, 
or eastern breakwater (Figs. 7 and 8), calls for no special 
remarks, because the waves run nearly parallel to it. It 
has been built on a foundation of rubble stone that 
reaches 3 metres (9 ft. 10 in.) under low water of equl- 
noctial spring tides. This foundation is covered with a 

nk, formed with page of Portland cement concrete 
raised 1 metre (3 ft. 3 in.) above low tide ; and the outside 
is protected with 50 and 30 cubic metre (654 and 394 cubic 
yards) concrete blocks. The superstructure, which rests 
on the bags of concrete, is built with block face-work 
and a concrete hearting deposited in situ. 

This work, with the ee of the lighthouse and 
minor details, will be finished in 1901. It is 1100 metres 
(3699 ft.) long, and its cost is 8,116,764 pesetas (207,559. ), 
that is, 7379 pesetas 1 metre run (about 75/. per foot 
run). This is only 36 per cent. of the cost per foot run of 
the western breakwater, which will give an idea of the 
relative importance of each work. - 

Contractors.—The contractors for the whole of the work 
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, who have shown great know: and capacity in 
organising and carrying oub the work, a 
regards the plant for making the ‘concrete and for 
conveying and setting them. We have already described 
these operations in the annual reports to the Bilbao 
Harbour Board. Ibis in these works that electricity has 
been employed for the first time for handling blocks up 
to 100 tons weight, and also for working the Titan cranes 
up to 60 tons capacity, which the contractors designed and 
used in the construction of the two breakwaters. 





COMPOUND LOCOMOTIVES IN SOUTH 
AMERICA. 

Some Particulars of the Results of the Compound Loco- 
motive on the Buenos Aires Great Southern Railway.* 
By Mr. R. Goutp, Locomotive, Carriage, and Wagon 
Superintendent, Buenos Aires Great Southern Railway, 

Argentine Republic. 

Tue question of coal consumption of locomotives be- 
comes, in countries like the Argentine Republic, which 
depends entirely on the imported article, a matter of 





The first) compound engines ordered were erected in 
1889, and the results obtained were so excellent that, with 
an pe a  rmgen a local traffic =, , no 
simple either or ve since 
; yo og passenger) 


The engines proved easy to handle, exhibited a high 
economy in cent wal water, and, owing to the reduced 
demand on the boiler, showed less tendency to 
priming and scale than the original simples; they can 
run much fuller into without lifting the water, and 
thus haul heavier loads. Asan offset against these advan- 
tages, the first compounds sometimes showed an incli 

tion to jib after starting, due to the rapidity with which 
the automatic “ Worsdell and Von Borries” starting valve 
caused compounding to take place, reducing the power by 
cutting off the live steam from the low-pressure cylinder 
before (in the case of long and heavy trains) the whole 
weight was fully taken on the drawbars, or the whole 
train set in motion. In this valve (Fig. 9, pose _m the 
exhaust steam from high-pressure cylinder is held in 
check by a mushroom valve, which closes automatically 
by the action of live steam from the boiler, admitted to a 
pair of small pistons operating on the back of the large 
mushroom. 


Fig.1. Class 6. 
Heating Surface of Tubes .. 929 89. /t. 
Cyls. 162, x 24 En. ” Firebox... 86, Cyke 17 in. & 24 ines 
Wheels, § ft. 8in. Wheels.-5 ft. 2 in 
s e 5 . . 
183 Tubes, 1§ in. (outs), aorta —” 185 Tades, 1] in. (ouds). 
Gratearea .. 165 ,, 


Be | 






































With this valve closed, no high-pressure | 
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pressure cylinder, so that s three or four revolu- 
tions of the w take 

ight of the train), so that the 
before the 


was to obviate the tendency to jib previously experienced, 
and to insure a certain and easy start, with the maximum 
power, whilst retaining the automaticity of the valve’s 
action, a most valuable and important feature, putting it 
out of the power of the driver to work non-compound 
longer than absolutely necessary, which by some non- 
automatic — is possible, and tends to reduce the 
economy. This hollow spindle arrangement was found 
so successful that the intercepting valve of the whole of 
the compounds—some 109 engines—were so fitted. A 
detail of this valve is shown in Fig. 8, 

The accompanying 
of compound engines on th ) , and 
also the corresponding simple engines for two classes. 
Figs. 1 and 2 and 4 and5 com absolutely. Fig. 7, 
designed by the author for vas either or Pano 
passenger trains, represents the most modern engines o 
the company, whilst Fig. 3 shows an engine of special 


Fig.4. Class 7. 
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paramount mportance, and an endeavour to secure an | exhaust steam can pass, and the low-pressure cylinder is | interest as regards the compound question, in that it was 
economy in this respect led to the trial of the compound emapounetie S08 by a by-pass of live steam from the | constructed from old engines similar to rig to he the com- 

e. : 5 boiler. high - exhaust being completely | pany’s works. Increasing weights of made it 
R The type of engine adopted on the Great Southern | bottled up, compounding takes place very rapidly, as the , to do something to ane, We 1—of 
ee, was the two-cylinder “‘ Worsdell and Von | back re rising forces open the large mi valve | which the company possessed a ni to. the 
worries,” as being the simplest arrangement and interfer- | and shuts the by-pass. The defect was got over by anim- | heavier demand on their power. The boilers of some of 
ing least with the duplication of parts of the standard | provement, in the company’s works at Buenos Aires, | the older engines were — by new and ones 
a ge engines previously in service. All these i in’ introducing a hollow spi _in the mushroom valve | carrying higher pressure, the cy. : at the same 
Pp th simple compound, were built by Messrs. Sayer, with an escape passage to the chimney (Fig. 8), the office | time changed for those of increased size, the 
eacock, and Co., under the instructions of Mesars.|of the passage being to relieve the high-pressure back | compounded, the new type being represented in Fig, 3. 


Livesey, . . 
on and Henderson, the compeny 's consulting 


* Paper read before 
Gress, Glasgow, 1901: 





the International Engineering Con- 
Section ITI, : Mechanical, : 








to some extent, and so delay compounding. 
i with this valve are more power- 
than those fitted with the original 
The by-pass admits and 

period in the low- 


ful in starting, either 
valve or the simple 
maintains the live steam for a longer 





he | As tank engines were 





uired at the time, the 
s iFig. 1) of later date than the 
before-mentioned, which were in condi were 
transferred to new frames and wheels, &c. 
tank engines (Fig: 6). Additional parts necessary 


and cylinders of engines 


ef 





464 


ENGINEERING. 


[ Serr. .27, 1901. 





make up complete engines were ordered, and in conjunc- 
tion with the parts of the engines (Fig. 1) dealt with, 
enabled two sets of up-to-date engines, of in 
power, to be put on the rails, in place of one of somewhat 
wane type, rt one van secon peer ne ne 

engines (Fig. 3) have proved a great success, being 
from 25 to 30 percent. more powerful than the old Class 6, 
which they supersede, and showing an economy of fuel 
even better than that of the compounds (Fig. 2). 

The tabular statement subjoined shows the coal and 
lubricant consumption, and the comparative cost of 
repairs for the mi given. In using this latter it may 
be useful to note that the average age of engines (Fig. 1)1s 
16 years; Fig. 2,10 years; Fig. 4, 14 years; and Fig. 5, 
11 years. The engines (Figs. 1 and 2, 4 and 5) are dupli- 
cate in all respects excepting the compounding; and in 
making up the cost of repairs, the accounts of which are 
always kept separate for each engine, a careful selection 
has been made, so as to eliminate those of the older ones 


Fig.7. 


HP, 18 in. x 26in 


Cyls. i. 26 in 
Wheels, § ft. 8 an. 
213 Tubes, 1% 20. (outs). 


> 


D 
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comparison unfair for them. The repair statement -in- 
cludes~ all repairs, general and intermediate, for. the, 
mileages given; and although the comparison ~—y not be: 
perfectly exact, it is the nearest that could be obtained, 
and is sufficiently accurate to show that at least the com- 
pound engines are no more expensive to maintain than 
the non-compound, whilst the economy of fuel and water 
is beyond question. : ; 

It will be seen from the Table that the engines (Fig. 2) 
burn 23 per cent. less coal per axle than their compeers 
(Fig. 1), the loads being practically equal, whilst the 
engines (Fig. 3) actually show an economy of 37 per 
cent. ; but = the latter have hauled heavier —— (which 
naturally show a greater economy in consumption per 
axle hauled), some of this economy must be eels 

In the case of the engines, Figs. 5 and 7, an economy 
of 14 per cent. over the Fig. 4 is shown, but here again 
allowance must be made for the fact that the simple 
engines (Fig. 4) hauled more axles. The classes Figs. 5 
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Consumption of Coal end Lubricants for the Year 1900. 
Engines, Classes 6, 64 and 6B, 7, 74 and 10. 





| Passenger Engine.| Goods Engine. 


Sim- 
ple. 


Sim- 
ple. 


Clase 


6, 
Fig. 1 


| 
Compound. | Compound, 
| 


Class | Class | Clase 
6a, | 63, | 7, 
Fig. 2 | Fig. 3) Fig. 4 





Coal consumed per train- 
mile .. +» — 1b.| 86.00 
Average weight of trains 
tons) 162 
Average number of axle: 
train 25 
per mile.. | 1.44 
Lubricant consumed per; 
100 train-miles.. Ib.| 7.70 
Lubricant consumed per 
100 engine-miles b.| 6.38 


+| 100 


| 45.00 


28.05 | 20.25 | 55.68 
166 | 211 | 624 | 585 
25.6 | $2.5 | 96 | 90 
1.10 0.58 | 0.50 
6.45 7.18 | 7.27 
5.96 6.57 | 5.08 


100 sas 





per as e 
Coal consumed per axle 
ae 0.9 

6.28 
5.96 


62.5 


5.96 
5.32 


76.4 &6.2 

















of the non-compound engines, in which such heavy items 
ag renewals of tubes and fireboxes, &c., would make the 
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.| Great Southern Railway renders it a favourable field for 
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and 7, especially the latter, were employed for the 
heavier passenger trains, whilst the engines on Fig. 4 
were almost entirely employed on goods traffic, not being 
equal to the task of the heavy passenger work at the 
higher 5) If it were not for these circumstances, 
the classes Fig. 5 and 7 would exhibit an economy equal 
in amount to that of the Figs. 2 and 3. 

In the matter of lubricants the simples and compounds 
show practically no difference. 

The absence of heavy grades on the Buenos Aires 


the compound engine, grades of importance being in 
one district only, the bulk of the line Seine practical] 
straight and level. The character of the traffic, with 
long runs and full trains as a causing an approxi- 
mation to the fixed load of a stationary engine, 1s also 
favourable for the an system. 

In the comparison of the cost of repairs, it must not be 
forgotten that this is as between the simple and compound 
engine only. The cost of wages in Beunos Aires is at 
present about 50 per cent. more than in England, and the 
material, although imported duty free, has to bear several 
extra charges, such as freight, , insurance, &c., 
that enhances its cost when delivered to the company’s 
workshops in Buenos Aires. 

The consumption statement is made up from the 


the different engines and. their performance is totalled 
for each class ;:and all coal: and oil used for shunting 


|.and light mileage, &c., is included in the train-mileage 


figure, which,-on the Great Southern Railway, bears a 
larger proportion to that on many railways where.a com- 
plete service of booked trains is run, the bulk of the goods 
traffic being by specials -in dealing with the wheat, wool, 
and cattle trains, which have to run. as soon as made up, 


Cost of Repairs (General and Maintenance).* 
Engines, Classes 6, 64, 7 and 7A. 





| Passenger Eogine.| Goods Engine. 


Simple. am. Simple. | sone. 
| 





Class 7 | Class 74 
Fig. 4 Fig. 5. 


Class 6 
Fig. 1. 


Class 6A 
Fvg. 2. 





Number of engines re- 


PES PS 24 22. | 
Ave cost of repaira per | 
enginepermileageshown £510 £470 £498 | 
Average number of engine- | 
miles run for above en- | 
ine re A .-| 51,034 | 65,865 | 54,769 55,227 
Average number of engine- 
miles run perannum .. 23,916 | 28,920 | 20,556 | 25,692 


43 
£470 








* The maintenance does not include wages of ra | 
fitters, but is for material and spare parts supplied 
service 


the engines being supplied on ‘‘ the first in first out ” 
peinsiote, The railway is composed of a large 
number of branch lines with many junctions, also tending 
to make the working difficult; the water is of a quality 
that induces much priming, and the bulk of the road is 
unballasted except by the earth of the district run through, 
which in wet weather becomes soft and yielding, tending 
to increase the tractive effort, and consequently the 
pa ngs. “rer bd << must x? — a consideration 
when criticisi e figures, which are ordinary averages, 
no attempt Savin been made to record the best perform- 
ances on special runs, the main point being to show the 
comparison of the performance of the compound and 
— engines doing similar work under similar con. 
itions, 
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THE COMMERCIAL IMPORTANCE OF 
ALUMINIUM.* 
By Professor Ernest Witson, M.1.E.E. 


So far as I have ascertained, no paper dealing with the 
progress in manufacture and general —— of 
aluminium has been read before the British Association 
during the last ten years. During this period enormous 
progress has been made in the production of aluminium, 
as can be gathered from the fact that in 1900 no less than 
5000 tons were produced by plant having <ombined out- 
put of about 25,000 horse-power, representing a capital of 
over 2,000,000/. sterling. 

Progress in Manufactwre.—As far as is known, alumi- 
nium exists nowhere uncombined in the metallic state, and 
its production is essentially a chemical operation. The 
introduction of the electrolytic process for the production 
of alaminium marks an epoch in the history of this sub- 
ject, as ab the present time os aluminium may be 
said to be produced by this method. The process was 

tented in 1886-87 by Hall in America, and Héroult in 

ngland and France. In 1888 Hall was at work with it 
on a commercial scale at Pittsburg ; in 1891 the plant was 
removed to New Kensington, and was gradually en- 
larged to 1500 horse-power, and in 1894 works of 5000 
horse-power were erected at Niagara Falls. In 1890 the 
Hall process operated by steam power was installed at 
Patricroft, Lancashire, but the French and Swiss works 
operated by water power in 1894 ruined the enterprise. 
About 1897 the machi at St. Michel passed into the 
hands of Messrs. Pechiney, and was soon increased to 
3000 horse-power, and here aluminium is still being manu- 
factured by the Hall process. At Neuhausen about 4000 
horse-power is obtained from the Rhine, at Rheinfelden 
about 2000 horse-power, while about 3000 horse-power 
are used by the Société Electro-Metallurgique Francaise, 
of La Praz, near Modane. In 1895 the British Aluminium 
Company was founded to mine bauxite and manufacture 
alumina in Ireland, to reduce the aluminium at Foyers, 
and to refine and work up the metal at Milton, in 
Staffordshire. By the end of 1899 plant of 7000 horse- 

wer ins at Foyers ; some of it, however, 

Clee employed for the production of calcium carbide. 
In order to meet the demands of the Pittsburg Reduction 
Company, and as an indication of what is expected of 
aluminium, it may be mentioned that the Niagara Falls 
Company are installing two new turbines. Space does 
not permit of further description ; but the above remarks 
are sufficient to show how rapidly the electrolytic process 
has been devel " 

The Electrolytic Cell.—A short Se of the 
Héroult cell which is used at Foyers ma: here given. 
It consists of a square iron or steel box lined wit 
carbon, at the bottom of which is a cast-iron plate con- 
nected with the negative pole of the dynamo. The positive 
pole of the dynamo is to a bundle of carbon 
rods suspended from overhead and « 
adjustment. The cell i 
becomes molten by the ic current, 
and then the powdered alumina is fed in continuously 48 


* Paper read before the British Association, Section G, 








ordinary mileage and consumption sheets for each 
month of 1900, extracted fom the résumen in which 
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long as the operation The potential difference 
between the terminals of each cell is from 3 to 5 volts, 
and the current overcomes the chemical affinity of the 
aluminium oxide besides heating the electrolyte. The 
operation is essentially a dissociation of alumina into 
aluminium, which collects at the cathode or negative plate, 
whilst the oxygen, which is evolved at the anode or 

itive pole, combines to form carbon monoxide and 
Bonide. The current density is about 700 amperes per 
square foot of cathode, and the working temperature 
varies from 750 deg. to 850 deg. O. The actual yield 
is 1 to 14 1b. of aluminium per 1 electrical horse-power- 


ay. 
loys. — Aluminium can combine to produce an 
enormous number of alloys, some of which, containin 
1 to 2 per cent. of other metals, combine the lig! tness o! 
aluminium with ter hardness and strength. Other 
alloys containing from 90 to 99 per cent. of other metals 
exhibit properties of those metals much improved for 
certain purposes. Much as has been already done, much 
more remains, and the alloy-producing property of 
aluminium opens up a vast field for research. It must 
be remembered that electrolytic aluminium has only been 
known during the last‘few years, and now that its purity 
can be controlled on a large scale, consistent results may 
be obtained. The purest aluminium obtained commer- 
cially contains traces of iron silicon, giving about 
99.6 per cent. of alaminium in the finished product. All 
aluminium may be-said therefore to be used in the alloyed 
state. The subject naturally divides itself into two 
ere : (1) light aluminium alloys ; (2) heavy aluminium 
loys. 

Light Alloys.—The colour of commercially pure alumi- 
nium depends upon the temperature at which the metal has 
been treated. Cast in chill moulds and cooled quickly, or 
cast in mn sand ata low temperature, the metal has a 
bright white colour nearly like that of silver. When cast 
too hot in dry sand, the colour is grey like lead or bluish 
like zinc. The fracture grain differs considerably accord- 
ing to the method of casting, cooling, or working. When 
drawn, rolled, or forged, the metal shows a silky grain. The 
specific gravity of commercially pure aluminium varies 
at atmospheric temperature from 2.56 when cast in sand 
to 2.71 when hammered or drawn. Compared with other 
metals, its specific gravity is as follows: 


Aluminium 1 
Zinc 2.7 
TA ccs 2.76 
Cast iron 2.91 
— re | 
pper... 7 
Silver ... 3.98 
4.30 
Gold... 7.31 
Platinium 8.15 


The extraordinary lightness of aluminium is one of its 
most striking characteristics. Since the weight of a 
given volume of a metal may govern its financial value, 
copper being 3.37 times as heavy as aluminium, it follows 
that whenever aluminium costs less than 3.37 times 
copper, it is cheaper volume for volume. The prices of 
metals fluctuate very much, but taking copper at 70/. and 
aluminium at 130/. per ton, we see that aluminium is con- 
siderably cheaper than copper. It remains to be seen in 
what manner the volumes of different metals have to be 
related for specific purposes. 

Conductor of Electricity.—The use of aluminium as a 
conductor of electricity is engaging the attention of engi- 
neers very much at the present time, and al y large 
quantities of it have been installed. A number of dif- 
ferent alloys of aluminium have been tested at King’s 
College, London, for the British Aluminium Company, 
and it is the intention of the author to publish these in 
full later, but a general reference may be made. Alumi- 
nium (containing .31 per cent. Fe and .14 per cent. Si) has 
& specific resistance of 

C.\ 
J , 


2.59 x 10-® legal ohms at 0 deg. 
2.762x 10-8 ,, sea Se hee 

a temperature coefficient .00393 and linear coefficient 
of expansion .000023 between 16 deg. and 100 deg. C. 
Weight -for weight the conductivity of this aluminium 
is double that of copper, or, for equal conduc- 
tivity, half the weight of aluminium. would be re- 
quired ; or for a given of conductor carrying the 
same electric current with the same loss, that is, the same 
fall of potential, the relative weights would be as 1 of 
copper to 4 of aluminium. This necessarily involves a 
great saving in transport, and there is the additional ad- 
vantage that fewer and lighter poles are required for 
erecting overhead conductors. 

aking the specific resistance of aluminium at 2.76 and 
copper at 1.696 x 10-6 ohms (Matthiessen’s standard) at 
15 deg. C., the diameter of the aluminium wire will be 
1.27 that of the copper. For equal conductivity it follows 
that the insulation on cov aluminium wires will be 
greater, but the covered wire will be still less in weight 
than the co r. Itis as a bare conductor for long-dis- 
tance transmission that aluminium has been largely used, 
and it is therefore necessary to consider the tei pro- 
perties and change in length due to change in tem 
ture. Thecommercially pure aluminium alluded to above 
has, when in the form of wire .126 in. = millimetres) in 
diameter, @ break 28,200 Ib. (12.6 tons) per 
square inch, a limit of elasticity 19,376 Ibs. (8.65 tons) per 
Square inch, and percentage extension .19 within the 
limits of elasticity with an applied force of 16,250 lb. 
(7.2 tons) per square inch. Alloying this aluminium with 
Copper, zine, nickel, or iron in varying proportions to the 


extent of about 2 per cent. increases the tensile strength 
at the expense of conductivity. It is therefore important 
to know what the i i 
ticular cases, 


tensile properties have to be in par- 
The Standard Electric Company of Cali- 








fornia in their 43 miles transmission line employ alumi- 
nium wire .294 in. in diameter, having @ resistance per 
mile of 1.008 ohms at 25 deg. C., and this is stated 
to have a conductivity of 59.9 per cent. of copper. The 
breaking load is 22,800 Ib. (10.1 tons) per square inch. No 
limit of elasticity is given, but it is stated that at 14,500 
to 17,000 Ib. per square inch there is a marked increase 
in the permanent set, which was taken to indicate the 
limits of safe working load. It may be here mentioned 
that the tensile es of aluminium are increased by 
rolling, hammering, or drawing. In testing wires, there- 
— a may be —— —_ a same 
ma‘ varying the amount of drawing down, 

and ‘alaleal 66 peg aber give about 20 tons Re 5 to 
load, 16 tons limit of elasticity, percentage extension .19 
with 7.2 tons per square inch applied, and conductivity 
about 52 per cent. of copper. Now, hard-drawn copper 
has a breaking | of about 28 tons, and limit of elas- 
ticity 12 to 13 tons per square inch, a percentage exten- 
sion of 0.10 with 7.2 tons applied per square inch, and a 
linear coefficient of about .000017 per 1 deg. Cent. These 
light aluminium alloys can have a limit of elasticity 
exceeding that of copper, their percentage extension 
uuder a given load within the limit of elasticity is greater 
(about twofold) than copper, and the linear coefficient 
of expansion _ ee The ae 3 re of pe tay 
catenary, together,wi pie on! pe ect of change o 
temperature, have been examined, and they show that the 
greater lightness and greater percentage extension counter- 
act the effects of greater linear coefficient of expansion. 
In fact, the factor of safety with regard to the elastic 
limit is greater than in —— the same conditions. 

Wind  Presswre.—The rd of Trade regulations 
require a factor of safety of 6 for aerial lines taking the 
maximum wind pressure at 50 1b. per square foot. In a 
copper wire 0.4 in. in diameter, the resultant force per foot 
= due to gravity and such a wind pressure may be 
double that due to gravity alone. With aluminiam of 
the same conductivity the wind pressure will be about 
1.27 greater than with copper. Since the cross-sectional 
area of a wire varies as the radius squared, and the area 
exposed to wind pressure, snow, &c., varies as the radius, 
it follows that for a given material the larger the diameter 
the better. In other words, two separately strung wires 
of equal diameters are not so good as one wire of 2 
the diameter of either the other two, although the total 
conductivities are the same in the two cases. But com- 
paring aluminium with copper, the total tensile strength 
of an aluminium wire of the same conductivity as the 
copper may be greater according to the alloy chosen, and 
this may compensate for the increase in the surface 
exposed to wind, &c. ; 

Surface Effect.—If the mathematical theory of Lord 
Kelvin be examined, it will be seen that, provided the 
electrical resistance to steady currents is the same in each 
wire of a series of non-magnetic wires of the same 
length, but of different specific resistances, and conse- 
quently different diameters, the increase in electrical re- 
sistance due to frequency is the same in each of the 
wires. It cannot therefore be urged against the larger 
diameter (1.27) of aluminium as compared with copper 
that this effect is increased. Indeed, the self-induction 
is reduced by the larger diameter of the aluminium for 
equal conductivity. 

Electric Glow.—In the case of aerial wires between 
which exists some thousands of volts potential difference, 
it is well known that the wires glow on account of the 
intense electrification of the air in the neighbourhood of 
the wire. This effect is a function of the radius of the 
wire. The mechanical pull varies as 


a/(field strength x radius of curvature) 

for points (see Chattock, Philosophical Magazine, Septem- 
ber, 1891). The increased radius of the aluminium for the 
same conductivity as r would help to reduce electric 
glow. The film which forms on aluminium in the pre- 
sence of moisture is known to consist of basic aluminium 
sulphate, and the author has found that it possesses a 
high electrical resistance when dry. This may have im- 

rtance in the case of overhead conductors in diminish- 
ing glow discharge. 

Some Long-Distance Transmissions,—A full description 
of all the long-distance transmission schemes would be 
out of the question here. The following are brief notes 
to givea general idea of what has been accomplished. At 
Northallerton, England, 4 miles of overhead aluminium 
wires are a Screwed socket joints have proved 
successful. At the Snoqualmie Falls 20 miles of over- 
head conductors convey current to Renton, where the 
line divides, one-half going to Seattle and the other to 
Tacoma. About 139,000 1b. of aluminium are employed. 
The horse-power is 12,000 and the vol is 30,000. 
McIntire joints are employed, and consist of a tube 9 in. 
long, of aluminium, flattened, and a oe to enclose 
both wires ; by special clamping tools complete twists 
are given and the joint is complete. The Blue Lakes 
transmission scheme has 43 miles of overhead wires, The 
= are 132 ft. apart. The alaminium used in this un- 

ertaking 





has been referred to above. As indicating the 
satisfaction given by aluminium, it may be mentioned 
that in the new line about 1,000,000 Ib. of aluminium will 
be required in the form of 8 ed conductors, ? in. in 
diameter. The Pittsburg Reduction ——— have re- 
ceived orders for 150,000 lb. of aluminium for the feeders 
on the North-Western Railway, Chicago. The Hartford 
Electric Light Company have 33 miles transmission, 2000 
horse-power at 10,000 volts, three-phase. The cable, 

in. in diameter, consists of seven strands. The Kansas 

ity and Leavenworth Electric Railway line are using 
76 miles of aluminium cable. At Waterport, U.S.A., a 
64 miles transmission is employed. The conductor con- 
sists of a seven-strand cable su 


100 ft. apart. The Niagara Falls Power Company has 





on 30-ft. poles | bronze 


465 
about completed its second power line between 
the Falls and Buffalo. The three- current is trans- 
mitted by three aluminium ca each composed of 
thirty-seven strands. The — between the which 
in the old copper lines is 7 


D ft., averages 1124 ft. in the 
aluminium line. An electrical transmission plant has 
been completed in the valley of Pompeii, near Naples, in 

the line wires. Th 


which aluminium is employed for y hree 
lines emanate from the power house—2 miles, 9 miles, 
and 2 miles long respectively. In Provo Canyon, three 
aluminium cables, each of seven strands, transmit over 
40 miles to Tintic, which is connected with Mercur, 
30 miles distant, and electric current is transmitted to 
Mercur vid Tintic, as readily as by the direct line between 
Mercur and Provo. In this manner, if one line is out of 
order, power can be transmitted by the other. 

Joints.—It has been against aluminium that id 
gives trouble in jointing. The ordinary metals are strongly 
electro-negative to aluminium, so thatif other metals than 
aluminium be used in jointing, ws action will occur 
in the presence of moisture. In the above power trans- 
missions, mechanical joints have been le with success ; 
but, with proper precaution, aluminium wire can be welded 
either by the use of the a or electrically. The 
following tests will show that ing can be successfull 
accomplished. The original trolley wire (8 section 
has an area of .135 square inch, and a breaking load of 
1.6 tons on that section, with 11.3 per cent. extension. 
The welded joint gave 1.2 tons breaking load, with 8 per 
cent, extension, the joint not being broken. An aluminium 
wire, .516 in. in diameter, having a breaking load of 
3449 lb., with 14 per cent. extension, gave 2912 lb. break- 
ing load, when welded with 20 cent. extension. Hard 
sian art conten Cae eae caeeeee 

mpany. Ibis necessary up the oxide whic’ 
forms on the surface of the aluminium, and with care 
aluminium soldering is rendered easy. 

Melting and Casting.—Aluminium can be melted in 
plumbago or sand crucibles without becoming brittle or 
taking up silicon, Py o> that the temperature does not 
much exceed 626 deg. Cent. or 1160 deg. Fahr., its melt- 
ing point. The shrinkage of pure aluminium is .20 in. 
to the foot, as compared with .187 in. for copper. 

_Aluminium for Iron and Steel Founders.—The addi- 
tion of aluminium to iron or steel has the + advantage 
of keeping the metal more fluid in the thus saving 
by the avoidance of blowholes. At high temperatures 
the metal decomposes nearly all metallic oxides, and pre- 
vents blowholes by combining chemically with the gas 
which forms the holes. Its action is stated to be about 
twenty times as powerful as silicon, and the resultant 
steel is superior in toughness and ductility. The quan- 
“7 to be added varies according to the iron used. e- 
rally the amount runs from 2 Ib. to 5 lb. per ton oftiron. 

Rolling and Forging.—The great ductility of alumi- 
nium makes it easy to work with rolls. lied sheet 
aluminium .001 in. thick is used for decorative purposes. 
Tn fact, leaf aluminium may be said to have rep leaf 
silver, It can be forged easily either cold or warm. 
Aluminium containing much silicon and iron can only be 
fo with great difficulty. 

ardening and Annealing.—The hardness of alumi- 
nium varies according to its purity, the purest metal bein 
softest. Ordinary 98 percent. aluminium is about as ha 


as copper. Aluminium becomes harder the more it is 
worked by rolling, drawing, stamping, or hammering. 
The metal must be ann ina poe muffle, and must 


= come in es with the = fire. ow. 
awing a mping.— Professor urston places 
aluminium as sixth in the order of ductility, being pre- 
ceded by gold, silver, platinum, copper, and iron, bub it is 
doubtful if it does not rank as high as iron, Aluminium 
can be pressed or stamped under the drop hammer, hot or 
cold. Very fine effects can be produced by first burnish- 
ing the metal and then stamping in polished dies. 

Heavy Alloys—Aluminium Bronzes.—In 1889 and 1890 
—— were read before this Section on aluminium bronzes. 

b 


was then pointed out by Mr. J. H. J. D , F.C.S., 
F.1.C., that for arti , small arms, blades, 
stern rudder frames and hydraulic wor! © non-corro- 


dible properties and great strength of these alloys ren- 
ei — most — one ae ee 

ve been successfully em or high-speed torpedo 
catchers. The two classes of Pronse most frequently used 
contain from 12 to 8 per cent aluminium and 88 to 
cent. copper, and have a golden a) ie and the 
strength of steel. The benking in tons per square 
inch varies from 44 to 39 with an average elongation of 
9 per cent., and 38 to 34 tons. per square inch with an 
average elongation of 21 per cent... They have high elastic 
limit and transverse strengths. 

Where forgings or stampings are required, four classes 
of bronze are ied, containing tively 10, 
74, 5, and 24 per cent. aluminium, the rest being copper. 

e specific gravities vary from 7.6 to 8.3, the tensile 
strength varies in castings from 30 to 20 tons per square 
inch, and the elongation varies from 22 to 40 per cent. 

Uses of Pure Alwminium.—The uses of aluminium are 
very numerous. Probably the widest field is still in the 
purification of steel and iron. It appeals to the public as 
2 material for constructing cooking utensils. It is not 
brittle like cast iron, nor does it rust like tinplate. It is 
used for internal fi for ships instead of wood, for 
motor car parts, and boiling pans for confecti . The 
Admiralty employ it, and on the Continent soldiers are 
equipped with it when possible. It is used in a modified 
form of bases seed as a substitute for solenhofen. We 
have seen that with thé increasing price of copper, alumi- 
nium is being used largely for conductors of electricity. 
— be — oe ——_ — no — 
why it should not replace the t 
i It wears beautifully bright and dein, 





and is sufficiently hard for this purpose, 
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A REGENERATIVE ACCUMULATOR. 


Note on a Regenerative Accumulator and Its Application 
for using Exhaust Steam.* 
By M. A. Rarzav, of Paris. 
(Translated from the French.) 

THE new apparatus referred to in this paper is intended 
to allow, in a turbine or any other motor, the use of the 
exhaust steam from machines having intermittent action, 
such as winding engines or the reversible engines of roll- 
ing mills. Engines with intermittent action are well 
known to be defective in respect of the satisfactory use of 
the steam caused by condensation within the cylinders. 
This inconvenience has no doubt been, to a small extent, 
remedied by compounding, and also by condensing ; but 
the advantage gained is much less than can be obtained 
by using the steam at about atmospheric pressure in a 
turbine provided with a condenser. 

The Hon. C. A. Parsons has already urged the use of 
turbines with low steam:preesure, attached to con- 


Fig.1 
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tinuously-running steam engines. For instance, if we take 
a winding engine using 45 pone (99 1b.) of steam per 

which is about the minimum 
for non-compound engines without condensation, these 
45 kilogrammes of steam are sufficient to give, in a 
steam turbine coupled to a dynamo, an electric power 
of at least two horses; by the application in this case 
rative accumulator system, 2 horse-power 


brake horse-power (utile), 


of the re 
is added for each horse-power of the winding e. 
The difficulty which this apparatus solves ia 


ing :— 


The turbine requires to be supplied with a continuous 


flow of steam, whereas the engine working intermittently 
of one or two 


minutes. A reservoir is therefore required between the 
two engines. Anordinary reservoir would have excessive 


delivers it at more or less regular interv: 


dimenai whilst with — about to be described 
this excessive size is avoided, and the cost of erection is 
relatively small, 


This apparatus, which may be called a “‘ regenerative 
steam-accumulator,” serves the purpose of a reservoir. 
The solid and liquid materials which it contains form a 
storage in which the steam gathers and condenses when 
arriving in excess, and subsequently re-evaporises during 








e follow- 


the period when the main engine slackens or ge. The 
variations in temperature necessitated by the condensation 
and re-evaporation of steam correspond to the small 
fluctuations of pressure in the accumulator. The pressure 
rises while the a; us is filling, and falls while it is 
being emptied. amplitude of these temperature and 
pressare oscillations is not great—3 to 5 deg. Cent., and 
0.10 to 0.15 kilogramme per square centimetre (1.4 lb. to 
2.1 1b. per square inch). This variation can be limited to 
any desired range by designing the apparatus sufficiently 
large, in accordance with the periods of running and 
standing of the main engine. Ma Agel 2 
Calling the variation of temperature ¢ (which is, in 
ponies 3 to 5 deg. Cent-), the weight of materials 
orming the storage of heat P, and the mean temperature 
of these materials G, the quantity of heat absorbed by 
the accumulator and restored by it at each period is P G ¢ 
calories; and the quantity of condensed vapour, then 
vaporised, c>rresponds to this number of calories, equal 


to about P AP being the latent heat of the stream. 


The apparatus consists, as may be seen from the illus- 
tration (Fig. 1), of cast-iron annular basins placed one 
above the other, inside a cylindrical vessel of sheet iron. 
The steam, which enters the vessel by the pipe near the 
top, reaches the basins by the central channel. The por- 
tion which is not condensed, as well as that which is 
re-evaporated, descends along the lateral partitions of the 
vessel, and reaches the pipe C leading to the low-pres- 
sure machine. : 

The water carried away by the steam separates out in 
the upper chamber, and falls, first through holes in the 
top plate, thence from basin to basin by the es in 
the overflow to the bottom of the vessel, whence it is 
disc! — by the small pipe, and an automatic steam- 
trap. The basins are always thus covered with water. 

The apparatus is completed with a safety-valve and 
an automatic steam-valve, for assisting the turbine by 
steam direct from the boilers. ‘ : 

By means of this accumulator it is possible to obtain, 
in an ordinary-sized ;winding-engine plant, an additional 
motive power of about 500 horse-power, with no expense 
but the cost of installing the turbine and accumulator, 
which is not great. 

An ogptenten of 250 horse-power is in course of erec. 
tion at the Bruay Mines in the north of France, and, will 
be working in a few months, 








LAUNCHES AND TRIAL TRIPS. 
On Tuesday, the 10th inst., the steel screw steamer 





Dalarne, built by Messrs. William Gray and Co., Limited, 
for the Dalarne Steamship Co., Limited, of Helsingborg, 
had her trial trip. The vessel is 292 ft. in length, 42 ft. | 
6in. in breadth, and 19 ft. deep. She is fitted with triple- 


33 in., and 56 in. in diameter, with a piston stroke of 36 in. 
There are two steel boilers, which work at a pressure of 
160 lb. per square inch. The ship was fully loaded, and 
averaged a speed of 9} knots, the running of the engines 
giving every satisiaction. 





On Thursday, the 12th inst., there was launched from the 
shipbuilding yard of Messrs. David and William Hender- 
son and Oo., Limited, Partick, a large steel screw cargo 
steamer, which they have constructed to the order of 
Messrs. Maclay and McIntyre, of Glasgow. This latest 
addition to the fleet of vessels owned by this firm is'in 
length 393 ft., breadth 50 ft. with a depth of 28 ft. 8 in., 
having a gross tonnage of about 4,500 tons. A set of 
fy ge engines will be supplied and fitted by 
the builders, having cylinders 25 in., 41 in., and 67 in. in 
diameter by 4 ft. stroke, supplied with steam by two 
large single-ended boilers, working at a pressure of 175 lb. 


On Thursday, the 12th inst., Messrs. Workman, 
Clark, and Co., Limited, Belfast, launched from their 
North Yard, a jarge steel twin-screw steamer named the 
Ionian, built for the Allan Line Steamship Company, 
Limited, Glasgow, and intended for that well-known 
firm’s trade between Glasgow, Liverpool, and the prin- 
cipal Canadian ports. The Ionian has been designed to 
meet the requirements of a modern first-class passenger 
and cargo vessel, engaged in the Atlantic trade, and is of 
the followingdimensions: Length between y= 
470 ft.; breadth, 57 ft.; depth ae ft. The 
bottom is framed on the cellular system for carrying water 
ballast, which system adds vi considerably to the 
safety of the vessel; there is also provision made for 
carrying water ballast for trimming purposes in the 
fo and after and in a deep tank abaft the 
machinery space. e vessel has three complete decks 
extending from stem to stern, with an additional tier 
of beams in the fore hold, and is divided longitudinally 
into eight ee y bu extending to the 
upper deck. Oneof these compartments is further sub- 
divided, forming the deep-water ballast tank, the vessel 
being thus divided up into nine watertight compartments. 
Above the shelter deck amidships a long bridge-house has 
beenerected for theaccommodationof first-class passengers, 
with a commodious saloon at the fore end ; and on the upper 











* Paper read before the International Engineering 


Glasgow, 1901, Section III.: Mechanical. 


ments are made for a large number of steerage passengers 
who will be berthed in spaces abaft second-class and for- 
ward of first-class accommodation on ag deck. After 
the launch the Ionian was taken to the finishing wharf, 
where she will receive her machinery, also constructed 
by Messrs. Workman, Clark, and Co., Limited, and will 
shortly be ready to take her place on the Trans-Atlantic 
service of the Allan Line. : 





On Friday, the 13th inst., there was launched from 
the shipbuilding yard of Smith’s Dock Company, Limited, 
at North Shields, a somewhat_interesting vessel. This 
craft has been built to the order of the Improvement 
Commissioners,’ and has been specially designed and 
equipped to deal with the very extensive system of river 
moorings on the Tyne. The work-intended to be done by 
this vessel is of a very varied kind, including among 
other purposes the following: Driving screw moorings 
into the bed of the river; lif and paying out ground 
and cable chains ; examining repairing existing moor- 
ings ; lifting and transporting heavy weights, and assist- 
ing at salvage operations of all kinds. The dimensions of 
the vessel are 80 fb. by 25 ft. by 8 ft. 6 in., and she is sub- 
divided into four watertight compartments, with pumping 
arrangement for sinking and raising the craft.as may be 
required. She is very strongly built of steel, with a super- 
structure suited for the handling of heavy and buoys, 
and she has a massive bow davit capable of lifting 40 tons. 
The machinery arrangement consists of two powerful 
steam winches placed forward and aft, supplied by Messrs. 
Clarke, Chapman, and Company, and one crane by Meéssrs, 
Tangyes Limited, capable of lifting five tons, and swinging 
through an 18 ft. radius. A aor ty feature of this boat 
is the centre well, measuring 10 ft. square, and ee 
this opening the appliances are for connecting the 
screw mooring at the bottom of the river to the capstan. 
This craft is intended to 4 great degree to replace the now 
almost obsolete wooden screw keel in the Commissioners’ 
service. In the new craft all the work is intended, as far 
as possible, to be done by steam power in place of manual 
labour. The vessel has been constructed to the specifica- 
tion of Mr. James Walker, the engineer to the River 
Tyne Commissioners. 

On Thursday, the 19th inst., the s.s. Eaterps, built by 
Sir Raylton Dixon and Co., Limited, Cleveland Dock- 
yards, Middlesbrough, to the order of Messra. Scara- 
manga Brothers, for the Calliope Steamship Company, 
Limited, of London, proceeded to sea for her official 
trials. Her princi imensions are: Length, 352 ft. by 
47 ft. beam by 27 ft. 6 in. moulded depth, and she has a 
deadweight carrying capacity of about 6000 tons on a 
light draught of water. The machinery has been sup- 
plied — Central Marine Engineering Works, Limited, 
West Hartlepool, the cylinders being 25 in., 41 in., and 


expansion engines from the Central Marine Engine Works rages * : : 
of Messrs. William Gray and Co., the cylinders being 21in., | nf 180 ib. ae vy acy ie Seeded “ong 





The s.s. Austriana, recently launched by Messrs. 
Irvine’s Shipbuilding and Dry Docks eT ay, Limited, 
West Hartlepool, and built to the order of Sir Christopher 
Furness, M.P., for the British Maritime Trust, Limited, 
proceeded on the 17th inst. on her trial trip. She is of 
the following dimensions: 360 ft. ; breadth, 
47 ft. 9in. ; and depth, 30 ft. 24in , and ofa large measure- 
ment ca capacity. Engines of the triple-expansion 
type have been Rtted | by Messrs. Richardsons, Westgarth, 
and Co., Limited, Hartlepool. They have cylinders 25in., 
40 in., and 67 in. in diameter with a stroke of 46 in., 
and are supplied by two —) ronan boilers constructed 
to work at a pressure of 165 lb. 


Messrs. Irvine’s Shipbuilding and Dry Docks Company, 
Limited, have just launched from their shipyard at West 
Hartlepool a steel screw steamer named the Persiana, and 
built to the order of Sir Christopher Furness, M.P., for the 
British Maritime Trust, Limited, London. She is of the 
following dimensions: Length, 360 ft.; breadth, 47 ft. 9 in.; 
and depth, 30 ft. 24in. Engines of the triple-expansion 
type are being supplied by Messrs. Richardaons, West- 
garth, and Co., Limited, Hartlepool, with cylinders 25in., 
41 in., and 67 in. in diameter, with a stroke of 45 in., 
steam being supplied by two single-ended boilers con- 
structed to work at a pressure of 165 Ib. 








BELGIAN Briquetres.—The exports of briquettes from 
Belgium in the first eight months of this year were 457,825 
tons, as compared with 383,752 tons in the correspondiog 
period of 1900. The exports to France figured in this 
total for 296,007 tons and 226,393 tons respectively. 


Gas at New Yorx.—What at the time of its erection 
was the largest gas-holder in the United States was com- 

leted in 1895, at Long Island, for the East River Gas 
_ y- Since then two other holders, equal in size, 
have been built, Although the East River Gas Company 
was i ey for the purpose of supplying New 
York with gas, the location across the East River was 
determined upon as it offered facilities, in docking and 
water supply, which could not be obtained without a 
prohibitive outlay on the west side of the river. .The 








deck below this house there is further accommodation for 


shelter-de commodation. A large music-saloon is 
arranged for at the fore end, and a smoking-room at the 
after end of the engine and boiler casings on the bridge 
deck. Second-class gers will be accommodated in 
the space between shelter and upper decks abaft the 
engine space, with a large saloon and music-room. Access 
to this space will be by stairways from an entrance house, 
with second-class smoking-room attached on shelter deck 





aft, and also from the aft end ef bridge-house. Arrange- 


first-class gers on starboard side, with stairway to 
Ss accom! 


lant is intended ultimately to supply 24,000,000 cubic 
eet of water-gas, the requisite materials neceseary being 
water = the boilers and — ese 9p coal for ewe 
rator and steam , and na a@ or crude = 
ee ula natant cee 
and s' ilities. t the e the ge! 

coal pocket has a frontage of 92 ft., with a length and 
height sufficient to store 6000 tons of broken anthracite 
coal. To conduct the gas to New York, the East River 
was bored by a tunnel which will ultimately contain two 





| 36-in. pipes and one 48-in. pipe. 
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«“sENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED 

“a UNDER THE ACTS OF 1883—1888. 

he number views iven in the Specification Drawings is stated 
. each : re none are mentioned, the Speevfieation is | Pa 
not ‘tustrated. 
Where inventions are communicated from aren, the Names, 

&e., of the Communicators are given in 
c of ifications may be obtained at nthe Patent 0, 
mech, 25, Southampton Buildings, Chancery-lane, cg at 


the ‘orm 
nth of tho cbeertinmnent of the after the abet of @ —_— 
abstract, unless 
at any time eee two months 


Any person may, 
the ad: wertisement of the acceptance of a Complete Specijication, 
give ae at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


13,889. B. M. Drake and The eee Electric 
Light Company, Limited, London. Nernst Lamp 
Conductors. August 2, 1900.—In no oy to prs on the light. 
emitting conductor of an incandescence lamp of the Nernst type 
more durable it is, according to this invention, p heat 
it to a higher temperature is reached in tse, and in order to 
effect this — S oan conductors should, it is stated, be passed 
across and through an arc produced between carbons —— a 
distance of about’ § in. is not d. It is stated 
that a Nernst mgonsgpes if made cylindrical soon “FA ed 
when put into use, owing to the greater heat developed in th 
interior of the contahen oo that such conductors are prod ved 
made in tubular form. In order that they may be made of some 
shape other than tubular, and that they may not have a ten- 
dency to become tubular in use, various forms of cross- on are 
adopted in which the surface is ——— and the thickness of 
material reduced, conductors of this kind being broadly claimed 
in the following terms :‘‘ In an cleotrly to electric mp a glow 
body or conductor arranged to have a large radiating surface 
for a given cross-section substantially as described.” (Accepted 
July 24, 1901.) 


16,865. D. P. Ke Glasgow. Cable Carriers. 
{4 Figs.) September 22, 1900.—A cable support according to 
this invention comprises a vertical standard which in one , Seg 
has T-shaped perforations, together with removable brackets 


Fig. 1. 
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fitting into the lower parts of the slots in the standard when their 
enlarged back ends have been passed through the slots in the 
wider part or style, the device affording ready means for making 
cable cnecetions or additions. (Asenpiet July 31, 1901.) 


20,277. O. Ducew, & London. (The Oesterreichische Com- 
pany, Vienna.) Filaments. November 10, 1900.— 
Xn order to support osmium filaments, which are heavy in pro- 
portion to thelr et strength, even when cold, and when heated are 
also soft ; appropriately shaped bodies of ‘refractory oxide chemi- 
cally inert yor pow to osmium are used. To prepare these 
supports thoria and magnesia in the —— of ten parts of the 
former to one of the latter are made into a paste with an organic 
binding material, moulded to shape, burned in air till the organic 
substance is consumed, and afterwards “sintered or fritted to- 
gether.” (Accepted July 24, 1901.) 

wood Park, Pa., U.S.A. 


17,234. J. G. Miller, Edgew 
Mo rs. *(Convention date March 1, 1900.) 
3 Figs.) September 28, 1900.—This apparatus is for converting 
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(7234) + 
Fw. 3. weer 
current of abaately constant potential into current = 
Potential of w controlled and may be readily varied, and 


SPECIFICATIONS 


motor and generator, in which the field magnet windings of both 
are connected in series ‘‘ through a resistance and with a bridge 
across the circuit os said windings, comprising a switch arm for 
P vely tran —e resistance from one field magnet circuit 
to the other.” (Accepted July 31, 1901.) 


17, A. Wright The Reason Man 
a Sris Electrolytic Meters. 


Company, Limi 
(2 Figs.) orn yy —This invention has reference to 


—, electrolytic phn a (some forms of which are described in 
— Nos. 2222, 5946, 5593, and 9746 of 1900), and 

ly to those in ‘which the mercury anode is on a 

oe level roo the cathode, the surface of the anode being on 
h a level as the sill retaining the mercury constituting it in 














place, in order that the denser mercurial solution, which might 
otherwise tend to accumulate there under the influence of electro- 
lytic action, can readily flow off, thus preventing the surface of the 
mercury anode from “sickening.” In such me ing to 
this invention, the cathode is made of — which may be of 
the shape and fixed in the manner shown in the drawing. The 
anode contact may be a roll of platinum foil, pare myo 
above the surface of the mercury. (Accepted July 31, 1901 


GUNS AND EXPLOSIVES. 


8101. M. Fiedler, Moscow, Russia. Safety 


Explo- 
sives. — 19, 1901.—An eé 


aplocive according to This inven- 
tion comp: a fluid and a = id, the fluid being a mixture of 
nitro-benzol and Je ntine, an d the solid a mixture nde yaa woe 
and permanganate (with or without a little en the fluid of 

rod gy The explosive will only ee when “y flui solid 
are mixed. Even when mixed, stat ited in the 
ordinary manner, the substances will burn ponte qui ye He —s 
others, ¢ the following prescription is given : For the 

sium chlorate 70 per cent., permanganate 30 per cent.; 5 ‘the 
liquid, nitro-benzol 80 per cent., turpentine 20 per cent. "Twenty 
eae by weight of the liquid are used to eight; - the solid. The 
iquid is packed in soldered tins, and the so led packets, 
waterproofed with chromic glue. “Accepted July 3, 1901.) 


1501. J. A. Wilding, Old Charlton, Kent. Shell 
Fuses. [5 Figs.] January 22, 1901.—This invention relates to 
the clamping gy for clampi: the time rings of fuses. Hitherto 
ps clamping has been effected by a simple nut screwed 
to the end of a projecting stem ; the arrangement involv- 
ine = use of a spanner for operatin the nut which, of 
course, had to be tightly clamped. 


ing to this invention, 
upon the usual slotted and screwed fey» of the stem is placed a 
washer having projecting nibs to engage with the slote, and it is 


hollowed or shed and screw-threaded to receive a cap or cover 
provided with wings or equivalent means by which the cap can 








be turned by the aoe of the operator. The thread upon the 
fuse stem is of a different pitch from that upon the washer, and 
conveniently the stem is of a coarser pitch than that 


upon the he nae for example, in the ot upon | of three to one 
haps pre Baw evice the washer is Vs 
ingid fe thread {of » diff f pit dee Ba with th ‘eanae 

le of a ch) en e 
the stem and the two dinerent pits ting simultaneously a a 
effect is thus produced, the «bang pressed _— the time 
ring and locking it, and the cap jamming iteelf between the dif- 
ferential threads of the nut and stem. (Accepted July 31, 1901.) 
RAILWAYS AND TRAMWAYS. 


16,767. J. Ternley, Manchester, and 8S. Sidebottom, 
Rochdale. Buffers. [4 Figs.) September 20, 1900.—Buffers 
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for railway vehicles are 





comprises a mechanteelty coupled but magnetically separate 





extended into the buffer box and taking 
gree (Accepted July 31, 1901.) 
London. Brake Apparatus. 
essa on See emer: 
the brake may 


yoy on or taken 
off fre from mgt side of the vehicle. The apparatus comprises a 


a bearing on to the 




















4:68) 


- 


suspended brake-block connected by a link to the shorter arm of 
a bellcrank lever, whose longer arm is connected by another _ 
to one of two hand-levers mounted at ite sides of 
vehicle on a common to both, and of which can % 
caused to pil with or be disengaged from a rack serving to 
pene the brake on when applied. a ae 24, 1901.) 


pone hod Clean Cleaner. trae ie) “Kagues & 1 bo = a ol 
— wagers — a a — es 
under parts of railway signal a it rods ar, ac ng 
to this invention a tool is al ad pot handle dea may be 





























telescopic and adjustable as to length furnished with a set of 
interchangeable tools, and also a@ mirror that can 
be attached ae the end of the tool, in order that parts to be 
cleaned ma readily examined and of the work 


thereon fon bag by reflection. (Accepted July 31, 1901.) 
SHIPS AND NAUTICAL APPLIANCES. 


[3 Puget Sep September Baboon thle inv 


wi 
—This invention relates to winches 


es the gear of S strams teautee AOS cones ee Serer 
ion and arrangement of parts, and acco’ thereto 
er of running the centre or inner warp drums ly on one 


shaft, each winding or centre warp drum is keyed on aseparate shaft, 
with the dsiving wheel keyed to the same t or secured to the 
drum, thus transferring the wear and ly occurring 




















slidin ions are provided on the driving shaft so that the warp 
sing pn run separately or together. Accepted July 31, 1901. 901) 


STEAM ae BOILERS, EVAPORATORS, &c. 


15,198. G. G. % Saee * London. (F. 
Trevithick, Cairo, Equpt. ) tive Feed - aes 
Heater. [6 Figs.) August 26, 1900. eter feed-water heater for 











(15/96,a) 


locomotives according to this invention comprises a feed-wa' 
containing vessel traversed by tubes for convey 





ba cy situated 


under the vehicle, buffer of the car being 





seubudten 
products, and by a central tube for the S eneveyunee of exhaust 
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steam, and it may be also surrounded by a 
steam. Vy. 
forms of such heater are described and illustrated, and in both of 


ENGINEERING. [SEpr. 27, 1901. 
space for hot during its passage through the tubes. A spray producer is used is so arranged that rotation of the container as a whole in one 
it is stated, need not So iow me to stemioe anil to project into the air $7 the condenser | or the other direction causes the screwed ——— to turn 
some 1} oz. of water to each 1000 cubic feet of air. It is stated within or upon the bodies so as to effect their ve roach 
+ that ‘“‘only a very small erry of this amount (of water)| or separation. A slower relative motion of the bodies is pro- 
passes into the tubes, the falling to the ground.” It is 
also stated that the vapour-saturated air be “ whisked 





Prone 























Tv ey 
these the heater extends over the boiler and forms a return part 


for the combustion products, which, with the exhaust steam, are 
ejected at the rear above the car. (Accepted July 24, 1901.) 





a. R. Richardson, G) . Lecomotive 
s. (2 Figs.] September 9, 1900.—Locomotive boilers 
according to this invention comprise a fire-tube portion near the 
firebox and a water-tube portion further forward. One form of 
boiler according to the invention is described and ill ‘ 
and ig sufficiently indicated for the purposes of this abstract by 


Fig.1. 









































the drawin; There is one claim, as follows: ‘‘A locomotive 
boiler divided into two sections, of which one is a fire-tube 
section of net Sees in proximity to the firebox, and the other 
a water-tube on arranged forward thereof or nearer the 

ted tantially as described.” 





7066. The Hon. C. A. Parsons, Newcastle-on-Tyne. 
Turbines. [6 Pye.) April 3, 1901.—The object of this inven- 
tion is to provide efficient steam turbines of economical construc- 
tion. In such turbines, nt 9 ap to this invention, the steam 
casing or cylinder is preferably of the same internal diameter 
throughout, and rotatable groups of vanes alternate with groups 


diboliede 














of stationary guide vanes, the groure i ing in the b 
of vanes con in them as nateun aumnes 1 approached, the 
reed between groups of vanes on the. same annulus being occu- 
ed by solid ring segments. Means are provided for preventing 
useless passage of steam between vane gets. Two 
bines on one shaft are used when the direction 
required to be reversible. (Accepted July 24, 1901.) 


10,218. Se ee ea ben. Con- 
donating Steam. [2 Pigs.) May 16, 1901. (Convention date, 
April 8, 1901.)—Acoording his invention, the cooling medium 


separate tur- 
of rotation is 














een tea 
y « suction fan which slightly expands 


velocity, to guard against the 
tubes,” and that “ while under ordi- 
nary tions than one quarter of 1 per cent. of the atmo- 
sphere is constituted by this aqueous vapour, atmospheric air in 
which it does exist possesses about seventy times the heat- 
absorbing of air which does not contain it, thus making it 
apparent that while its component elements are derived from 

possesses vastly 


eat-absorbing powers 

than either of these separately or of the two combined in the 
form of fog or mist or spray or steam.” (Accepted July 31, 1901.) 
21,472. R. Schulz, Berlin, Germany. Steam Tur- 
bines. (2 Figs.] November 27, 1900.—According to this inven- 
tion, high and and low steam turbines which may be upon 
one are arranged in such a manner that the end thrust of the 


= | 
Fig. 1. 
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steam in one turbine is counterbalanced by the steam thrust in the 
other turbine. A throttle valve may be placed on the steam. com- 
munication between the two turbines with the object of permitting 
the balancing of the thrust. (Accepted July 31, 1901.) 


VEHICLES. 

15,936. W. Page, Eltham, N.Z. Road Vehicle 
ae S.°. Figs.) September 7, 1900.—In order to pro- 
vide reliable means for securing the axle-boxes on to the axle ofa 
road vehicle, a screw is cut on the outside of the axle-box at its 
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is screwed thereon. On the inner end of the 


inner end, and a 
the cap a set-screw —_ when the cap is 


box are slots, and 


screwed up against its washer, can be scre’ into one of the 
slots in order to look the cap in lace. | Spanner stud-holes are 
provided in the rim of the cap. (Accepted July 24, 1901) 


16,113. T. J.C Cork. Side Cars. [2 Figs.] Sep- 
tember 11, 1900.—Irish jaun cars according to this inven- 
tion have the driver’s seat at the back, a luggage-well in the 
centre, and the seats have corner back-rests of curved shape. 
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vided when one only is —_ to be operated according to the 
invention. The invention is limited in the claim to vacuum tubes, 
and is described in reference to X-ray apparatus (Accepted 
July 31, 1901.) 


17,796. J. Strain and the Lanarkshire Steel Com- 
Doors. 


ted, G) . Operating 
B Fig %.] October 8, 1900.—Apparatus for raising and lowering 
furnace doors or lids appertaining to soaking or reheating pits or 


for steelmaking, — to this invention com an 
actuating shaft along one side of the row of and upon the. 
shaft keyed-on levers or arms the ends of which catch on to the 


backs of the furnace lids, the arrangement being such that when 


(%796.) 





a motion of rotation is given to the shaft it causes the lids to ba 
swung off and away from the mouths of the — When the pits. 
have been recharged, the levers carrying the lids are Jowered 
again. Means for attaching the back of the lids tothe ends of the 
levers in the case of a series of pits pes Age! a lever between 
each pit, with a rod connecting the e' of the levers together, 
and receiving a pair of hooks which are upon the backs of the. 
lids. (Accepted July 24, 1901.) 

19,322. A. Brand, London. Caustic Alkali Manu- 
Sis onke Geitiie et capella. © aioemr enmaits Racer 
caustic cheaply an + caustic liquor 
being produced by the lixiviation of a furnace protect, according 
to this invention the black ash produced in the first of the 

process has added to it a further quantity of ‘‘ carbonate of 

me,” and if ee ee carbon, and is then treated at a 
higher temperature. “carbonate of lime,” it is stated, is 
converted into “‘oxide of lime,” and imm converte the 
“carbonate of soda” in the black ash into ‘oxide of soda,” and 
also converts any “ _— of soda” into “oxide of soda,” so 
that on lixiviating the — in hot water a strong solu 
tion of caustic soda is p . The last of the caustic sodai: 
removed from the furnace product in a further bath of hot water, 
the resulting solution forming the liquid for lixiviating the suc- 
ceeding batch of furnace soeeats. (Accepted July 24, 1901.) 


22,440. T. Hyde, Manchester. Dry Hopping 
Machine. [4 Figs.] December 10, 1900.—This invention relates 
to an improvement in the construction of the machine for. 
introducing hops through the bung-hole of a cask or barrel con- 
taining beer that is repared for delivery to consumers, the 
= a ~ ———e to econ og 4 e time a 
e e the hops to passed throug’ rture. For 
en ages a funnel-shaped receptacle is provided for containing the 
—_ and its smallest end is formed to fit into the bung-hole, 

is provided with two transverse shafts, one being fitted across. 
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DIE FORGING.—No. VIII. 
By JosrpH Horner. 


A striking illustration of the vast utilities of die 
forging is seen in locomotive work. 


standardized and made in a year, and for many 
years in succession, without alteration. In locomo- 
tive shops, therefore, die forging is seen in higher 
perfection than it is in the average manufacturing 
British shop. No better proof of the wide adapta- 
bility of die forging is afforded than that which 
is seen in the Great Western Railway shops at 


: 11° 10° 
<2 FITTING SHOP, 


TABLE OF REFERENCE, 


‘the system which appears to be most suitable for 
In this work | 
thousands of similar articles of certain kinds are | 








and the quiet herculean strength of. the hydraulic 
press, can be observed under the same roof. But 
the press predominates overwhelmingly, and it is 


the massive character of the work done. The most 
powerful presses at present in use have a maximum 
power of 200 tons. Looking at the work of these, 
it is appreciated how the smith in a shop provided 
with hammers only is handicapped. It is felt that 
modern forging is becoming less and less a matter 
of technical skill, more and more one of force. 
Some pieces of work that would occupy a smith 
working on the anvil, and assisted by a light power 


Fig. 201. 
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: . 21. 100-ton press. D. Double welding furnace. 
Hydraulic and other Ma: hines. 22, 25-ton foot-operated prese. E. Furnace for Ronling guttering. 

1. 100-ton bending machine. 23. 10-cwt. steam hammer, F. Welding furnace. 
2. 75-ton press, four pillar type. 24. Ditto. G. Forge. 

3. 100 ton three-ram press, with inten- 25. Ditto. H. Ditto. 

sifier. 26. Ditto. I. Ditto. 

4. 100-ton press. 27. 39-cwt. steam hammer. J. Ditto. 

5. Ditto. 28. Steam hammer. K. Ditto. 

6. 200-ton three-ram press. 29. Ditto. L. Ditto. 

7. 30-ton press. 30. Drop hammer. M. Ditto. 

8. Ditto. 31. Conical rolls. N. Ditto. 

9. 20-ton presz. 82. Drilling machine. O. Welding furnace. 
10. 50-ton press. 33. Brett hammer. P. Ditto. 

11. Crown bending machine. 34. Ditto. Q. litto. 

12. Hydraulic punching ma hire. 35. Greenwood and Batley hammer. Rk. Forge. 

13, Hydraulic shearing machine. 36. Centrifugal pumps. 8. Ditto. 

14. 25-ton foot-operated prers. 37. 50-ton welding bammer. T. Ditto. 

15, 75 ton 4-pillar type. 38. Hetherington saw. U. Ditto. 

16, 25-ton foot operated press. V. Ditto. 

17, £0-ton press. Furnaces. W. Ditto. 

18. Ditto. A. Double-plate reverberatory furnace. X. Ditto. 

19. 100-ton presa. B. Ditto. . Y. Ditto. 

20. 100-ton press. C. Double welding furnae. Z. Ditto. 


Swindon, where anything from a carriage key to a 
buffer guide, or from a tiny lever to a draw-bar 
hook, or a brake piston, or a horse manger, is 
stamped in dies. Through the courtesy of Mr. 
Dean, we have enjoyed opportunities of study- 
ing the work of this hydraulic forging plant, 
mostly by Messrs. Fielding and Platt, Limited, of 
Gloucester, which has been lately established there 
ina new shop. We are also much indebted to the 
kind assistance of Mr. Hogarth, the general manager 
over the carriage and wagon departments. This 
plant is interesting not only because of its magni- 
tude, but also by reason of the special adaptability 
of the hydraulic press to wagon work. Some of 
this is very massive, yet it is practically done in 
dies many of which run into several hundred- 
weights, in strong contrast to the lighter stamping 
done under drop hammers, which are also repre- 
sented at Swindon. The special functions of the 
light drop hammer, the noisy jarring steam hammer, 





hammer, a couple of hours to make, are done, 
without exaggeration, in a couple of minutes in 
a press. The metal is bound to take the form 
impressed upon it by the force behind squeezing it 
into the dies. More than that, some forms which the 
smith would hardly know how to tackle with ordinary 
appliances, present few difficulties when 200-tons 
pressure is brought to bear onthem. The covers and 
pistons of vacuum cylinders, and buffer guides, are 
cases in point, typical of much work that is done in 
cast iron when power forging is not available 

One sees, too, the advantage of the hydraulic press 
when mentally comparing the work done thereby 
with that of the shop using drop or light steam 
hammers for die forgings beyond their capacity. 
With the press a lot of preliminary forging can be 
done away with in many jobs, and the work 
brought into shape from a very rough piece in 
two or three operations, and often in a single 
squeeze. This will sometimes leave a thick broad 





employment to about 12,000 hands. 
measures 239 ft. 6 in. in length inside, and is divided 
into three broad bays by light built-up steel columns. 


mostly presses. 
pair of double cylinder pumping engines, the posi- 
tions of which are seen in the plan_in the power 
house at the top left-hand corner. Each engine has 
two cylinders 16 in. in diameter, and four single- 
acting plungers, working direct from the steam 
pistons, 
pressure of 1500 lb. per squareinch. The capacity 
of the pumps is 2 
to 3 horse-power ; this at 40 revolutions 
would equal 120 horse-power. 
accumulators, 14 ft. 9 in. in diameter, in pits, the 
weight of each being 80 tons, made up of loose 
rubble. 


fin, but that also is easily severed in a stripping 


die. But preliminary drawing down, exact bending, 
welding, bossing, &c., is avoided. In this, of 
course, the die forger is much ‘assisted by the use 
of mild steel, which has no practical difference in 
strength, ‘‘lengthway” and ‘‘crossway,” as iron 
has. Such being the case, already a heavier forging 
press is in course of construction for Swindon—one 
of 500 tons—where work that is at present being 
dealt with in detail will be stamped at one squeeze. 
Very little iron is used in the wagon-stamping shop. 
In the locomotive-stamping department it is used 
to a greater extent. Where a forging is subjected to 
much strain, bending is resorted to, or bending and 
welding when necessary. But when there is no 
great strain, iron forgings, though having curved 
outlines, are stamped from the solid, as when made 
in mild steel. But this practice is explained by 
the facts that only very superior iron is used, and 
that the work of forging is so arranged that the 
iron shall be improved by that operation, closing 
the fibres and practically welding them together 
into a homogeneous mass. Old iron is balled up 
into billets, which are piled up ready for use, and 
odds and ends are thus reheated and welded and 
used over and over again, ensuring a supply of 
excellent qualities of iron. 

The new stamping shop has been buiit for deal- 
ing mainly with the forgings for wagon and carriage 
work, but other details of a miscellaneous character 
for general service are handled. It is quite dis- 
tinct from the locomotive stamping department. 
The hammers in the latter are steam hammers, 
and Brett’s drop. hammers operated by steam ; 
in the wagon shop hydraulic presses predominate 
overwhelmingly. 

This shop is newly built, to accommodate roughly 
double the volume of work that could be produced 
in the old one. When in full swing it turns out 
about 178 tons of forgings in a week, which include 
about 100 sets of wagon work, besides that for 
carriages, and other miscellaneous articles. From 
200 to 280 men are employed here. It is instruc- 
tive to note that with the development of die 
forging at Swindon the occupation of the smith in 
that particular department has gone. There was 
formerly much overt opposition to its introduction, 
and the matter was finally solved by the substitu- 
tion of new men, who were not trained as smiths, 
and who had no prejudices to be overcome, and the 
die forging is now done bymen who have been trained 
up in that class of work alone. The differences in 
cost are very great. A few pence will cover the 
labour cost of a difficult forging. On the other hand 
there is the cost of stamps and forging plant. 

The shop, which is shown in plan in Fig. 211 
and certain portions by the views on pages 471 
and 474, is a fine building, with brick walls, 
well buttressed, covered with a saw-tooth roof, 
and having north light, a system which the 
Great Western Railway have adopted in other 


new buildings about their extensive works, 


which,. it may be interesting to note, now give 
The shop 


The total width is 180 ft., the bays measuring 60 ft. 


‘}each. Outside, in separate and attached buildings, 
are situated the power-house and accumulators for 
supplying the hydraulic presses, the blower-house 
for supplying the forges with blast, and the fitting 
shop, in which those dies that are too small to be 
cast are cut in blocks of mld steel. 
laid out well for the handling of heavy work, the 
forges, furnaces, and presses bein 
longitudinal lines, leaving broad, clear gangways 
between. Besides forgings, plate girder work is 
done in the central bay, and this is served by a 
yard crane that runs in from outside when required, 
as there are no overhead travellers in the building. 


The shop is 


arranged in 


There are 27 hydraulic machines in the shop, 
The power is obtained from a 


The stroke is 21 in., giving a water 


gallons per revolution—equal 
r minute 


These charge two 


The starting and stoppage of the engines 
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are controlled by a trip motion on the accumulators. 
These engines and accumulators were made at 
Swindon. 

The blast for the forges is obtained from two 
Root’s blowers, by Messrs. Samuelson, in a house 
at the opposite end of the building, seen at the 
top right-hand corner of Fig. 211, driven by engines 
which can be disconnected at the connecting rod. 
Each engine with a single blower works during 
alternate months, during which interval the engine 
and blower that are thrown out are overhauled. 
These engines also were built at Swindon. The blast 
is conveyed into the shop' through 20-in. mains, 
the distribution of which is seen in the plan view, 
Fig. 211. 

The most powerful machines are ranged along 
the lower end of the shop. Some of these are 
new, others have been transferred from the old 
stamping shop. In these last the accumulator water 
is used throughout the entire length of stroke of 
the rams; but the later ones are water savers; 
water from a tank acting only by gravity actuates 
the ram rapidly through its stroke until it touches 
the work, when the accumulator water is turned on, 
producing the final squeeze. These newer machines 
are therefore quick in action and economical of 
water. 

The hydraulic press marked 1 in Fig. 211, the 
first when starting from the lower left-hand corner 
of the shop, is by Messrs. Fielding and Platt, 
Limited, by whom all the presses in this shop 
have been built, excepting a few of special type 
that were constructed at Swindon. No. 1 exerts 
a pressure of 100 tons by accumulator water 
through the entire stroke, the speed being rather 
slow by comparison with the newer type just now 
mentioned. It is fitted with two rams—a top 
vertical one, and a horizontal one. The machine 
was bending Tee irons between top and bottom 
blocks, the latter being bolted to the slotted table. 
Angles are similarly bent. Nos. 3, 4, and 5 on 
the plan are also 100-ton presses. But No. 3 
is fitted with an intensifier, so that 200 tons can 
be exerted on the topram. It is besides a 3-ram 
press, having top, bottom, and horizontal rams. 
Nos. 4 and 5 are quick-forging presses also, with 
three rams; and samples of bolster brackets for 
timber wagons forged on these are seen on the 
ground adjacent in Fig. 212, page 471. Between 
Nos. 1 and 3 there is a 4-pillar, 75 ton press, made 
at Swindon, with a large piston head and 18-in. 
stroke, used for bending, punching, and flanging. 

The most useful type of Fielding and Platt press 
at Swindon is that in which top, bottom, and 
horizontal rams are used. The horizontal ram 
especially is a most useful adjunct. Without it 
numerous forgings could not be shaped by power 
alone, but the work of the press would have to be 
supplemented by hand wiak, or not done at all. 
We propose to give some illustrations of this class 
of work in other articles. The bottom die permits 
of upward. flanging, and also of the removal of a 
piece of work from a deep encircling die. 

The biggest press at present in the stamping shop, 
of 200 tons power, is that shown in plan at No. 6. 
It isa triple-ram press of the newer type, using pres- 
sure water only at the final movement. It is used 
for finishing buffer guides and mangers, the details 
of which we hope to illustrate in another article. 
Alongside it lay a quantity of water guttering for 
shop roofs, in section-like splayed channels, that 
had been pressed on the machine. The guttering 
was made in 10-ft. lengths, pressed at one heat-in 
massive cast-iron top and bottom dies of the same 
length. Dies of this length and mass, bolted to 
table and top ram, afforded a striking illustration 
of the utility of the press for very massive work. 
And still this press is not powerful enough for the 
growing weight of work, among which the buffer 
guides just mentioned are included, to be illus- 
trated later. Adjacent. t« the 200-ton press are 
three small ones, :made at Swindon, marked 7, 8, 
and 9 in plan. They are used for pressing the 
light invoice boxes used on wagons. These are 
three-column machines ; 7 and 8 of 9-in. vertical 
stroke and: 30 tons pressure, No. 9 of 9-in. stroke 
and 20 tons pressure. 

No. 10 is a 50 ton Fielding press, having one 
horizontal and one vertical ram. This is used for 
pressing the covers of the brake cylinders, an 
interesting piece of work, to which reference will 
again be made. G and H adjacent are forges for 
serving this press. No. 11 is a crown bending ma- 
chine, fitted with rolls for bending the axle guards 
of wagons. It is an hydraulic machine operated 





by a horizontal cylinder, with a 2 ft. 6 in. stroke, 
made at Swindon, but is not seen on the photo- 


graphs. ; 

Nos. 12 and 13 are two powerful shearing and 
punching machines by Messrs. Fielding and Platt. 
They are shown in Fig. 213, page 471 ; both are hy- 
draulic, and the action isrendered automatic at will. 
The shearing machine will cut 1}-in. steel cold, the 
punch will puta 1-in. hole through 1-in. plate cold. 
and larger holes in thinner plates. One punch 
that we noticed was 4} in. in diameter. 

Returning to the end whence we started, a row 
of furnaces runs in line to serve the heavy presses 
just ed in review. A and B are double plate 
aaa eerie furnaces, which are for slow heating by 
the chimney draught alone, and are used for plates 
that have to be bent only but not welded. Cand D 
are double welding furnaces. E is a reverberatory 
furnace for heating the guttering and the mangers 
that are bent under the 200-ton press (No. 6) on 
the other side of the avenue. Bars for Mansell 
rings are also heated here, and these rings are 
turned round on rolls adjacent. F is a welding 
furnace. 

The welding furnaces, which number six in all, 





Nos. 20 and 21 are 100-ton presses used for 
buffer guides, and a forge S serves both. These are 
seen in the view, Fig. 215, page 471, with buffer 
sockets lying in the foreground, an account of the 
stamping of which will be given later. The work 
is divided between the two presses. No. 22 is a 
foot-controlled machine of 25 tons power, of the 
water-saving type, engaged in making the collars 
for the buffer shoes ; and R is its forge. 

Crossing over the middle bay, which is left clear 
for plated work, we leave the hydraulic presses for 
the hammers and miscellaneous machines. The 
first tool is a 10-cwt. hammer, No. 23, meaning by 
that the deadweight of the tup and rod. This is 
occupied in welding up axle guards in dies, and 
is served by the circular forges J and K Nos. 24, 
25, and 26 are 10-cwt. hammers, with their forges 
Land M; 28 and 29 are steam hammers, and N X 
their forges ; 38 is a Hetherington hot saw, Z Z 
its forge. Nos. 27 are 30-cwt. steam hammers 
engaged in stamping draw-bar hooks, scroll irons, 
&c, served by the furnaces with boilers O P 
adjacent. No. 31 is a little set of vertical conical 
rolls, which are used for bending the cases of the 
wagon-buffer guides previously mentioned, an 
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are heated by the waste heat of multitubular 
boilers, which are placed over them, and which 
were designed by Mr. Dean. The boilers are 
of large dimensions, work to 150 1lb., and supply 
steam to the shop hammers and the engines. The 
fireboxes are built with brickwork. 

Going back again past the furnaces to the end of 
the shop, we come to asmall 25-ton two-ram press 
marked 14 in the plan. It is worked by the foot of 
the man while standing in front of the machine. 
The vertical ram has a stroke of 8 in., and the 
horizontal one a 12-in. stroke, operated direct from 
the accumulator. No. 16 is a duplicate of No. 14. 
No. 15 is a 75-ton power four-pillar machine, made 
at Swindon, and is a duplicate of No. 2, already 
noticed. 

No. 17 is a 50-ton Fielding press with two rams, 
vertical and horizontal. This is a recent one of the 
water-saver type. About two gallons of tank water 
brings the vertical ram down on the. work, after 
which about a quart from the accumulator puts on 
the final pressure. The horizontal ram takes rather 
less. The press, No. 17, seen in Fig. 214, page 
474, is used for makiog buffer shoes, three of 
which are seen on the ground alongside. No. 18 is 
like 17, but is one of the older machines, in which 
water is taken wholly from the accumulators, using 
about half a gallon. Between these is a double 
forge marked V. No. 19 is a 100-ton machine 
engaged in bending old rails for stop-blocks. The 
rail is held down on a bottom die by the top ram, 
while a die on the horizontal ram imparts the 
pressure and form against the rail held against 
the opposed die. No. 37 is a 50-ton press with a 
vertical ram only, and T is a forge that serves both. 








interesting job to be illustrated subsequently. V 
is the forge ; 36 are centrifugal pumps for waste 
water. Adjacent lies one of the half-dozen fur- 
naces with boilers ; 35 is a Greenwood and Batley 
drop hammer of the board-operated type, and W is 
its forge ; 32 is a common drilling machine. Two 
Brett hammers, 33 and 34, and a double forge, 2, 
complete the shop equipment. 

Most of the dies used are of cast iron by reason 
of their mass, but the lighter work is stamped in 
dies of mild steel, of which the shop marked 
‘* fitting shop” serves for a store and a die-sinking 
shop combined. It is adequately equipped with a 
small collection of good machine tools, driven by 
an independent engine, and with fitters’ benches. 
The engine is a single-cylinder one, made at 
Swindon, and the machine tools include a Brown 
and Sharpe No. 3 universal milling machine ; 4 
vertical miller by Archdale, with a 3-m. spindle ; a 
3-ft. table with oil groove running round ; an 18-in. 
slotter by the same firm, having a 4-ft. circular 
table. A double-spindle drill by the same firm 
has its heads adjustable along a cross-rail and table 
adjustable vertically. There is also a screw-cutting 
lathe of 12-in. centres, by Craven Brothers. 

In another article illustrations of some of the 
most interesting dies used ‘at Swindon will be 
given, from which the adaptability of the hydraulic 
press for die forging will be rendered more strik- 
ingly apparent than might be inferred from a de- 
scription of the power of the machines. Mean- 
while we give in Fig. 216, on the present page, 4 
view prepared from a photograph taken in the 

at Swindon, which will yive some idea of the 
stock of heavy dies available for stamping work. 
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THE BRITISH ASSOCIATION, 
(Continued from page 441.) 
Tue PuysicaL AND CHEMICAL SECTIONS. 


Tr has already been pointed out in our introduc- 
tory remarks that the predictions of a record 
meeting of the Association were by no means 
realised. Popular exhibitions both attract and 
deter. It was late in the season for the 
West of Scotland, and many who had come to 
Glasgow for the Engineering Congress did not 
feel much inclined to stay over for the British 
Association, the session of which commenced five 
days later. It is thus not surprising that the at- 
tendance—1912 members, associates, and holders 
of ladies’ tickets in all—did not reach the numbers 
of the first Glasgow meeting of 1855, at which 
2133 names were entered, nor that of the second 
Glasgow meeting of 1876, which brought together 
2774 members. The scarcity of foreign visitors 
was also striking. The whole list only counted 
twenty, among which we mention Dr. V. Crémieu, 
of Paris; Chancellor MacCracken, of New York 
University ; Mr. H. Noble MacCracken, of Beirut, 
Syria; Professor W. Marckwald, of Berlin ; Pro- 
fessor Arthur Michael, of Boston, Mass.; Professor 
Mittag-Leffler, LL.D., of Stockholm ; Professor 
Edward Morley, of Cleveland, Ohio ; Professor G. 
Quincke, LL.D., F.R.S., of Heidelberg; Mr. 
A. Laurence Rotch, of Boston, Mass.; and 
Professor Joji Sakurai, LL.D., of Japan. But 
Sections A and B, and especially the former, were 
as busy as ever. Section A—Mathematical and 
Physical Science—alone of all the ten old sections, 
sat on Saturday morning, joined oly oy the new 
eleventh Educational Section ; it subdivided into 
two departments on four days ; the Astronomical, 
Mathematical, or Meteorological Department meet- 
ing simultaneously with the Physical Department, 
and disposed altogether of seventy-seven papers. 
This programme, one of unprecedented length, could 
not have been filled without hard work on the part 
of the Secretaries ; the sacrifice of a few important 
papers on the authors’ own suggestion, among them 
the ‘‘ Law of Radiation,” by Dr. Larmor, now the 
leading spirit of Section A; and a general dis- 
couragement of discussions, with the exception of 
a few primary questions. The Chemical Section is 
never so overburdened with papers as Section A. 
But it had to subdivide into two departments on 
Friday and to meet on Wednesday morning, on the 
day that in some Sections is left free for excursions, 
in order to get through its thirty-five papers. Both 
Sections opened at 10 or 10.30, and deliberated till 
1 or 2 p.m. without adjourning for luncheon. The 
Committee meetings preceded the Sectional meet- 
ings. Major P. A. Siciichen, D.Sc., F.R.S., of 
London, 
Franklan 


way ae in Section A; Professor Percy 
, F.R.S., of Birmingham University, 
in B. The Secretaries of A were Dr. C. rh 
Lees, Recorder; Dr. H. J. Carslaw, M.A; Mr. 


P. H. Cowell, M.A.; Dr. W. Stewart, M.A.; 
and Professor L. R. Wilberforce, M.A. The 
Secretaries of B were Dr. T. K. Rose, Recorder ; 
Dr. W. C. Anderson, M.A.; Dr. G. G. Hender- 
son, M.A.; Professor F. 8. Kipping, F.R.S.; and 
Professor W. J. Pope. Of the 1000/. allowed in 
grants this year by the British Association, 
2301. have gone to Section A for ‘* Electrical 
Standards,” ‘‘ Seismological Observaiions,” ‘*Inves- 
tigation of the Upper Atmosphere by Means of 
Kites,” and ‘* Magnetic Observations at Falmouth ;” 
651. have been placed at the disposal of Section B 
for ‘‘ The Determination of Wave-Length Tables,” 
‘** The Investigation of the Relations between Ab- 
sorption Spectra and the Constitution of Organic 
Substances,” and ‘‘ Researches on the Properties of 
Metals and Alloys affected by Dissolved Gases.” 

In the following report we have grouped the 
papers as far as possible, irrespective of the order 
in which they were read. 


Mason MacManon’s AppREss. 


Major MacMahon dealt with various points in his 
presidential address, but which he did not attempt 
to classify. His first remarks were devoted to the 
losses which mathematical and physical science 
had suffered during the year. The name of Hermite, 
the veteran French mathematician, would always 
be connected with the Herculean achievement of 
solving the general quintic equation, and with 
his Cours d’ Analyse. Rowland, of Baltimore, was 
in the forefront of the ranks of the physicists. In 
Viriamu Jones the Association had lost an assiduous 





worker at physics ; in Tait, Scotland possessed a 
powerful and original investigator. ‘‘ Of Fitz- 
gerald, of Dublin,” Major MacMahon said, “it is 
not easy to faq in this room without emotion ; for 
many years he was the life and soul of this section.” 
Passing then to a review of the development of 
mathematics in this country, Major Mahon 
stated that during the greater part of the eighteenth 
century the study of mathematics had been at a 
low ebb in the United Kingdom. It was not till1845 
that we could point to the great names of W. Rowan, 
Hamilton, McCullagh, Adams, Boole, Salmon, 
Stokes, Sylvester, Cayley, William Thomson, H. 
J. S. Smith, and Clerk- Maxwell. The year 
1845 also marked the dissolution of an interesting 
society, the Mathematical Society of Spitalfields, 
which Major MacMahon would like to rescue from 
the oblivion that seems to threaten it. It was 
founded in 1717 by Joseph Middleton, the original 
members being mostly silk weavers of French ex- 
traction. Originally little more than a working 
man’s club, which discussed questions of mathe- 
matics and natural philosophy on Saturday even- 
ings and limited the number of its members to the 
‘*square of seven,” it developed into a very useful 
institution, counting men like Dollond, Simpson, 
Saunderson, Paroissen, and Gompertz among its 
members, and arranging for lectures and demon- 
strations in various branches of science. These 
lectures involved the society in an action at law, 
which, though successful, crippled its means. In 
1845 the society was taken over by the Royal 
Astronomical Society, which dates from 1821. ‘‘ It 
seems a pity that no more effort was made to keep 
the old institution alive. The fact is that at that 
date the Royal Society had no sympathy with 
special societies, and did all in its power to dis- 
courage them.” The funds of the Spitalfields Society 
were largely augmented by an elaborate system 
of fines. The subscription was 6s. 6d. a quarter ; 
there was a fine of 2s. 6d. for introducing contro- 
verted points of divinity or politics, and of 6d. for 
letting off fireworks. In proposing the vote of 
thanks to the President of the section, Lord Kelvin 
expressed the opinion that oratorical fireworks 
were meant ; and Professor Ricker, in seconding 
the vote, suggested that, considering that only fifty 
years ago an important educational institution of 
the country had written to Cambridge to inquire 
whether mathematics and physics were not the 
same =e the Spitalfields physicists might have 
fined useless mathematical digressions. But Major 
MacMahon explained that it was simply chemical 
fireworks. 

The Mathematical Society of London, he con- 
tinued, was established in 1866. The stately 
edifice of the Theory of Functions presented an 
imposing appearance before it attracted more than 
superficial notice in this country and in America. 
During recent years, however, much of the leeway 

been made up, and English-speaking mathe- 
maticians had introduced the first notions into 
elementary text-books. Geometry, on the other 
hand, had been treated somewhat coldly during the 
last twenty-five years in this country, because the 
theory of differential equations was now of such 
commanding importance. As regards organisation 
and co-operation in mathematics, Germany stood 
first. hat co-operation could achieve in the 
domain of pure science, we saw from the observa- 
tions of the tiny planet Eros. Discovered a few 
years ago by De Witt, it was during its recent 
favourable opposition watched from no fewer than 
fifty observatories in all parts of the world, in 
accordance with the resolutions of a conference 
held at Paris in July, 1900. 

Turning to applied physics, Major MacMahon 
reverted to Professor Perry’s opinion that the 
standard of knowledge in electrical engineering 
was not so high in this country as elsewhere. 
They all knew, as well as many men in the 
street, that that was so. Professor Perry had 
assigned several reasons for the present impasse : 
a want of knowledge of mathematics, bad teach- 
ing of mathematics, and antiquated methods of 
education in general, want of recognition that 
engineering is advancing at a prodigious rate, 
municipal procrastination, &c. We reaped, Major 
MacMahon said, as we had sowed. The importance 
of science teaching in secondary schools had been 
overlooked; workshops and manufactories were 
not treated as laboratories for research; the 
Government did not adequately encourage scientific 
men ; and private benefactors were not so numerous 
as in other countries. It had been attempted to 





overcome the defects in training by the construc- 
tion of royal roads to scientific knowledge. Engi- 
neering students had been urged to forego the 
study of Euclid, and, as a substitute, to practice 
drawing triangles and squares ; it had been pointed 
out to them that the object of the study was the 
practical carrying out of mathematical operations, 
that they should aim at a collection of mathematical 
rules-of-thumb, and that the knowledge of the 
meaning of processes might be left out so long as 
they grasped the application of the rules. It had 
been stated in particular that the study of the fun- 
damental principles of infinitesimal calculus might 
be indefinitely deferred so long as the student was 
able to differentiate and integrate a few of the sim: 
plest functions. The advocates of these views were 
urging a process of ‘‘ cramming ” for the work of life 
which compared unfavourably with that adopted 
by the so-called crammers for examinations. ‘‘ The 
latter I believe to be, as a rule, much maligned 
individuals who succeed by good organisation, hard 
work and personal influence where the majority 
of public and private schools fail ; the examina- 
tions for which their students compete encourage 
them to teach their pupils to think, and not to rely 
principally upon remembering rules . . . The 
crammer for examinations has disappeared, if he 
ever existed. But what can be said for the prin- 
ciple of cramming for the work of one’s life ? Here 
an examination would be nocheck ; the awakening 
of the student would come slowly ; he might exist 
fora while on his formule and methods, but with 
the march of events, resulting in new ideas, new 
apparatus, new inventions, new materials, requir- 
ing the utmost development of the powers of the 
mind, he will constantly find himself hopelessly at 
sea and in constant danger of discovering that he is 
not alone in thinking himself an imposter. . . I 
do not believe in royal roads, though I appreciate 
the advantage of easy coaches in kindred sciences.” 
Everybody will agree with the essence of these 
remarks on the serious dangers of the rule-of-thumb 
training. But we should not be astonished to find 
the defence by the President of the Mathematical 
Section, of the crammer, the much maligned indi- 
vidual, widely quoted and advertised. 

Coming then to the necessity for specialisation 
in our age of rapid progress, Major MacMahon 
noted that the word ‘‘specialist”’ seemed often to 
be used as a term of opprobrium, or as a symbol of 
narrowmindedness. He did not recommend men 
who run in intellectual blinkers, who wilfully 
restrain themselves from observing the work of 
others, from following up any connecting lines and 
from collaboration, treating the general advance of 
scientific truth as of no concern. As a specialist he 
would denote a man who makes original discoveries 
in some branch of science. <A subject might be re- 
garded as narrow, either because it had not 
attracted many workers, or because it was extremely 
difficult. In either case the specialist had a grand 
opportunity, but must have a fairly wide know- 
ledge of his subject before he could determine 
which particular line was to engage his thoughts. 
These views he further explained with regard to the 
theory of numbers, which in comparatively recent 
times had been a subject of small extent and of 
restricted application to other branches of science. 
Major MacMahon particularly referred to the 
theory of invariants and to combinational analysis, 
two branches which he has made his own. The 
latter occupies the extensive region between the 
algebras of discontinuous and continuous quantity. 
‘* The specialist who wishes to accomplish work of 
the highest excellence,” he concluded, ‘‘ must be 
learned in the resources of science, and have con- 
stantly in mind its grandeur and its unity.” 

We have already alluded to the words in which 
Professor Riicker, the President of the Associa- 
tion, expressed the Section’s thanks. He further 
referred to the world-wide importance of co-opera- 
tion and to the value of the international catalogue 
of scientific literature, now in preparation. As‘ to 
cramming, there were two ways of teaching, and the 
views were not, after all, so very far apart. We 
might develop the method and then show how to 
apply it, or we might first demonstrate the neces- 
sity for solving a problem and then explain its 
principle. He hoped that the question would 
receive ample consideration during the meeting. 


TEACHING OF MATHEMATICS. 


A very important discussion took place on Satur- 
day morning in a joint meeting with the new 
Educational Section L, which made a very vigorous 
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start under the presidency of Sir John Gorst, M.P., 

RS. 

: The discussion was opened by Professor Perry, 
whose views are not unfamiliar to our readers. 
He urged the criterion of usefulness in determin- 
ing what subjects should be taught and the manner 
in which they should be taught. But by useful- 
ness he does not understand what one might at 
once think of. He set up along table of obvious 
forms of usefulness which would accrue from the 
study of mathematics, comprising higher emotions, 
mental pleasures, and brain development ; sh 
examinations—the only form hitherto recognise 
by teachers and not neglected—giving man mental 
tools as easy to use as his arms and legs ; teach- 
ing him the importance of thinking for himself ; 
making him feel in any profession that he knew 
the principles on which it was founded; giving 
the acute philosophical minds counsel of perfection 
and preventing the attempt to develop any philo- 
sophical subject from the purely abstract point 
of view. Fifty years ago physics and chemistry 
had been taught to all men in the same way, as if 
they all wanted to become chemists or phy- 
sicists, and we still taught elementary mathe- 
matics as if everybody were to become a pure 
mathematician, instead of adopting different 
methods for different students, for advanced in- 
struction, at any rate. On the other hand, Pro- 
fessor Perry recommended a syllabus which he had 
introduced, with the approval of the Science and 
Art Department, in many schools and colleges, 
as well for engineer a as for the average 
British boy, and for the few intellectual, and the 
very few likely to become great mathematicians. 
It was essential that a method should be applied 
which was not hurtful to the one boy in a thousand, 
fond of abstract reasoning, but it was just as 
essential that the average boy should not be ham- 
pered. At present we taught all boys what was 
called mathematical philosophy in order that we 
might catch in our net the one pure mathematician, 
and did our best to ruin the others. There was 
hardly any man who might not become a dis- 
coverer, and the earlier the age at which we gave 
him a chance of exercising his individuality, the 
better. Thestudent should be taught through his 
own experience, through examples worked out by 
himself. All advocates of orthodox methods 
seemed willing to sacrifice every form of usefulness 
to one form—the emotional mind-training inherent 
in a perfect logical system. As soon as we gave up 
the idea of absolute correctness, a perfectly new de- 
parture might be made in the study of mathematics. 
The ancients devoted a lifetime to the study of arith- 
metic ; it required days to extract a square root or 
to multiply two numbers. But was there any great 
harm in skipping all that, and setting a boy to 
learn his multiplication table, and in starting his 
abstract reasoning at a more advanced period? Let 
the boy assume the truth of some of Euclid’s pro- 
positions of the first four books, by faith partly, or 
by trial ; give him the fifth book by algebra ; let 
him assume the sixth to be axiomatic ; and let him 
begin his serious study there, where he had now to 
leave off. The present method strained at gnats to 
swallow camels. Why not put aside a good deal so 
as to let the boy get quickly to the solution of partial 
differential equations which few men now reach? 
If we adhered to the old Alexandrian way, we 
should grow stale before we knew much more than 
theydid. For the advanced study of natural phe- 
nomena, we needed the fruits of the best mathe- 
matical work. Mathematics was a powerful 
weapon ; it was enough to know how to use it, 
and to leave to others the art of forging the 
weapon, the complete study of it. The study of 
physical science, and therefore of mathematics, was 
of the utmost importance to all, however rich or 
poor, and to the country both for the knowledge it 
gave and for the scientific habit of thought it 
developed. But the orthodox method destroyed 
the power of thinking, and inculcated dislike and 
hatred for scientific computation. 

The average young engineer hated mathematics. 
That was leading towards disaster, and we were 
face to face with the ghastly fact that our engineers 
were unfitted by their school education to undergo 
the indispensable scientific technical training. 
Higher mathematics had become most useful ; 
but the complete study of its philosophy was not 
necessarily part of a school or college curriculum, 

_There was ample material to agree with, and to 
differ from, in Professor Perry’s opening. Professor 
W. H. H. Hudson, of King’s College, a writer on 


the subject, emphasised that the better teaching of 
mathematics would improve teaching in general. 
He was profoundly discontented with the actual 
methods. Mathematics should be taught as a pro- 
cess of reasoning, not as a means of cultivating the 
memory. But he was not sure that he concurred 
in Professor Perry’s skipping, if it meant passing 
over matters the student did not understand ; 
skipping was legitimate if it signified keeping to 
the main road and avoiding unimportant by- 
paths. Professor Hudson also referred to the 
faulty way of teaching arithmetic. It is, indeed, 
striking that we are so antiquated even in that 
branch ; the absurd examples of the ordinary text- 
books seem to have been compiled solely with the 
object of eatching the eye of the hunter for smart 
sums for examination papers. 

Professor Forsyth, of Cambridge, was distinctly 
critical. Professor Perry’s language indicated an 
extravagant want of appreciation of facts. How 
Professor Perry could instruct his students in the 
short space at his disposal, was beyond his compre- 
hension. Subjects did not progress on the lines of 
direct usefulness. Application of pure science had 
often come centuries after the mathematical dis- 
coveries. The teaching of geometry was a difficult 
matter ; he would first teach geometry with the 
rule and compasses before passing to reasoned de- 
ductions. But he stood up for Euclid because it 
was the most widely accepted text-book and for 
other reasons. 

Major MacMahon responded to one of Professor 
Perry’s attacks by saying that the latter seemed to 
look upon all boys as future engineers. They could 
not give up Euclid before a substitute had been 
found; but he would combine Euclidean geometry 
with geometrical drawing, and would take. solid 
geometry, spherical trigonometry, and spherical 
astronomy together. 

Professor Riicker thought that we were fairly 
agreed as to the advisability of approaching the 
subject from the concrete side, especially for young 
children. Later on the student should, perhaps, 
consider every step he was going to take. Yet he 
should rapidly be brought up to a point. The 
various difficulties and quali£cations with which the 
first statement must be guarded could afterwards 
be inquired into. Knowledge had advanced per 
saltum. Somebody saw ahead of him, formed a 
conclusion, and then built the bridge which enabled 
others to follow him. Professor Perry had referred 
to the teachers as the chief sinners as regards 
examinations. Examinations had their weak points ; 
but where they were harmful, he would not blame 
the teachers. The English people wished that 
their teachers should be tested in this manner. 

Professor 8. P. Thompson followed this cardinal 
point up further. Asexaminer in poe in the 
University of London, he knew what deplorable 
stuff was passed off as mathematics in the lower 
examinations. The Civil Service Commissioners, 
who dictated to the teachers, and not the teachers, 
were chiefly responsible for much bad teaching. In 
some examinations the use of calculus was expressly 
forbidden. We should reform our examiners, in- 
spectors, and universities : that was the first step 
to be recommended. 

Mr. Parker Smith, M.P., of Glasgow, wondered 
that parents and the country spent so much money 
on education without troubling more about the 
results. The pressure as regards examination prac- 
tice did not come from the outside, as Professor 
Riicker had stated—but from the inside, from lazy 
teachers and pedantic authorities. Mrs. Shaw, of 
London, wished to extend the benefits of better 
mathematical instruction and of reformed examina- 
tions to girls. 

Professor Henrici, of the Central Institute, con- 
curred with Professor Perry. Years ago, we re- 
member—at the Bath meeting, if we are not mis- 
taken—he expressed his opinion pithily by saying 
that Euclid could not be buried deeply enough; that 
seems still to be his opinion, and he does not stand 
so isolated now as hestood then. Professor Miall, of 
Leeds, put the matter very clearly. It had been 
said that we could not dispense with Euclid before 
we could substitute another recognised authority 





for him. Had they thought how ridiculous that 
remark must appear to anybody but an English- 
man? The German, Italian, or Swiss, had no 
such god. We may add that many of the electrical 
engineers whose mathematical investigations are 
deemed worthy of careful study, would sorely be 





uzzled by any reference to the books of Euclid. 
t might be asked how students were to be ex- 


amined if not all taught out of the same text-book. 
That indicated the measure of their educational 
position ; first came the examiner, then, he sup- 
posed, the teacher: Where did the pupil come in ? 
We were encumbered by irresponsible, often unin- 
telligent, examiners and inspectors. He did not 
wish to abolish them ; but he would abolish the 
detailed minute syllabus, and would allow the 
teacher to take part in the examinations. It was, 
moreover, con to the human mind to put a 
highly - develo artificial system of geometry 
before the schoolboy, who should be taught by 
— methods, such as traced out in the 
‘* Inventional Geometry: a Series of Questions,” of 
W. G. Spencer, the father of Herbert Spencer. The 
experimental teaching of geometry by paper-folding 
was excellent. 

Professor A. Lodge, of Cooper’s Hill, pleaded 
for concrete teaching. Professor Minchin, also of 
Cooper’s Hill, likewise wished to get rid of Euclid. 
But he regarded the head masters, rather than the 
ie eine Commissioners, as the real stumbling- 

ock. 

Professor Jamieson, of Glasgow, agreed with 
Professor Perry as an engineer, electrician, and 
author, and regretted that the Scottish Educational 
Department had crippled the excellent methods in 
use in Aberdeen. 

Sir John Gorst, in summing up, said he was con- 
vinced that some good would result from the dis- 
cussion, which he trusted the English teacher 
would read. He did not at all regret the strong 
language used. His own experience was in accord 
with the opinions of the majority. In his younger 
days he had taught Maori boys arithmetic, and 
found them extraordinarily apt and quick; but 
when he, in his enthusiasm, proceeded to lessons in 
Euclid, he failed absolutely. 


SPHERICAL TRIGONOMETRY. 


This paper by Professors A. G. Greenhill, 
F.R.S., of Woolwich, and OC. V. Boys, F.R.S., 
cf South Kensington, has special reference to the 
geometrical interpretation of the terms in the 
fundamental equations of spherical trigonometry. 
Reference was made to Teluaaiee and Morgan 
Jenkins, 

In another paper, by Professor Greenhill, on 


Tue SimpLe PENDULUM WITHOUT APPROXIMATION, 


a method was given of assigning an inferior and 
superior limit to the time of oscillation, without 
employing any approximation. 


Tne Nationat Paysicat LaABporatory. 


Dr. R. T. Glazebrook, F.R.S., the director of the 
National Physical Laboratory, reported on the pro- 
gress being made with this institution. It will be 
remembered that Queen Victoria assigned. Bushy 
House, in Bushy Park, dating from Queen Anne’s 
time and originally the official residence of the 
Ranger of the Park, with 20 acres of ground, to the 
Royal Society for the purpose of establishing a 
national laboratory. The officials of the Office of 
Works have now for almost a year been busy making 
the necessary alterations. Dr. Glansheook wished 
to express the indebtedness of the Committee, par- 
ticularly to Lord Esher, the permanent secretary 
of this office, and to Mr. Rivers, the surveyor. The 
house is very substantially built, and on the whole 
well — d for its purpose. It consists of a cen- 
tral block, about 70 ft. square, standing on a 
vaulted basement, and wings, practically single- 
storied, at each corner. T'wo of the wings contain 
two rooms, 35 ft. by 20ft. by about 18 ft. high, the 
other two wings each one room of that size. The 
two general laboratories will be in the main build- 
ing, whose large entrance-hall is being converted 
into a library and an apparatus-room. e floor of 
the basement is covered with a thick layer of 
concrete ; six fair-sized rooms have very thick 
walls; two others are entirely surrounded by 
interior walls and vaulting, and it will be easy 
to maintain a steady temperature in these rooms 
throughout the year. A lift is being fitted up in 
the corner, and a mercury column, 54 ft. in height, 
is being erected for testing pressure gauges and 
indicators, &c.; the lift will facilitate taking read- 
ings as in the Reichsanstalt. Higher pressures 
will be produced by other means. The engineering 
laboratory and engine-house are about 100 yards 
to the north of the house. The room, 80 ft. by 
50 ft., is lighted from the north by a shed roof, and 
longitudinally divided into two bays by a series of 





rolled steel pillars. The-one bay will be provided 
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with a light traveller ; the shafting will run alon 
the other. Power will be derived from a 60 
horse-power Parsons’ turbine, and distributed elec- 
trically ; other engine makers would not guarantee 
freedom from vibrations. Accumulators are also 
being put down. Among the work first to be 
attacked will be that of the Alloys Research Com- 
mittee, photo-micrographic examination of steel 
rails, determination of the elastic properties of 
alloys with the aid of a Buckton testing machine of 
special design. There are no funds for a large 
machine. Sir Andrew Noble has presented an ex- 
cellent comparator, and other measuring machines 
of the highest class will be available. Screw gauges 
are to be tested, and high temperature thermo- 
metry is to betaken up. The engineering labora- 
tory is to be opened before the end of this year 
under the superintendence of Dr. T. E. Stanton, 
whose researches on the theory of surface con- 
densers are well known. 


A New Unit or Pressure. 


This discussion was to have been opened by Dr. 
C. E. Guillaume, of the Paris Bureau International 
des Poids et Mesures. In his absence, Professor 
H. L. Callendar, of University College, read Dr. 
Guillaume’s communication, which he had only 
received that morning. The necessity for the general 
adoption of a normal unit of pressure on the c g.s. 
system, Dr. Guillaume stated, would be admitted ; 
but there would be difference of opinion as regards 
the practical multiple and the practical standard. 
(The c.g.s. unit of pressure is one dyne per square 
centimetre.) Both the atmosphere unit and the kilo- 
gramme per square centimetre represented almost 
one megadyne, 10°c.g.s. units ; but they did not 
correspond with the Joule. The question of a 
normal latitude had been rendered more difficult 
recently by the discovery of local anomalies. He 
would adopt as mean value for g that of the 
Mediterranean coast, 980.714 centimetres per 
second per second (the Greenwich value is slightly 
smaller), and as mercury density is 13.5950, the 
pressure of a mercury column of 1 metre would be 
1.33328 megadyne per square centimetre. Then 
1 megadyne would be represented by 75.003 centi- 
metres of mercury at zero Cent. But the uncer- 
tainty of g and of the mass of a cubic centimetre 
would affect this standard. Practically 75 centi- 
metres would be sufficiently accurate, considering 
all the uncertainties. The change from a normal 
barometer of 76 (now in use) to one of 75 centi- 
metres would modify the values of our thermo- 
metric degrees and of fusing and boiling points, 
&c. The best way would be to adopt theoretically 
the megadyne as unit of pressure (already much 
applied), but not to make any changes in thermo- 
metry for the present while our thermometrical 
scales remained under revision. 

Mr. E. H. Griffiths, F.R.S., of Cambridge, was 
not so afraid of the change in the boiling points. 
It had to come some time, and the longer we 
waited the more difficult it would be. For engi- 
neers an alteration of 0.38 deg. in the boiling 
point would have no importance. The mean baro- 
metric level was, moreover, rather 750 than 760 
centimetres. There was an immense advantage in 
having a rational system. 

Professor Callendar, speaking on his own behalf, 
entirely agreed with Guillaume. The adoption of 
the megadyne seemed absolutely necessary. To 
get over the inconvenience that the pv would be 
0.1 joule (and not 1 joule, 1 joule being 10’ ergs), 
if we adopt the megadyne working through 
1 cubic centimetre, he would suggest introducing 
the litre and the term atmolitre, when one 
atmolitre would be 100 joules. As regards the 
alterations in the specific heats, touched upon 
by Mr. Griffiths, most of our data were too uncer- 
tain. Our text-books contained many unjustifiable 
figures. Thus the absolute zero of temperature was 
stated to be —273.7 deg., while —273 deg. was 
much more likely to be exact. With the new altera- 
tions proposed it would become —274 deg. Cent. 
Professor Everett, now of Ealing, author of the 
excellent ‘‘ Illustrations of the C.G.S. System of 
Units,” first published in 1875, questioned several 
of Guillaume’s factors. The Paris Congress had 
adopted 13.596 (not .590) for the density of mercury, 
and the Geodetic Conference 980.692 as the value 
of g for 45 deg. at sea level; Helmert, of Pots- 
dam, head of that conference, would prefer 980.92 
for Paris, without reduction to sea level. 

Professor Schuster, of Manchester, would measure 
in megadynes, but considering the serious incon- ' 
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venience that the change would involve, as we 
should have to inquire whether a paper was written 
before or after 1901, would not trouble about the 
practical standard ; if we dropped the British units, 
the advantage would be infinitely greater. Professor 
E. W. Morley, of Cleveland, Ohio, said that the 
uncertainty of the value of g at Washington and 
New York, compared to the Paris value, had caused 
him the greatest difficulties in his vapour density 
determinations. 

Mr. W. N. Shaw, secretary of the Meteorological 
Office, London, said that if any change on the 
ohm precedence were intended, involving a new 

uation of all instruments, the matter would, 
indeed, be serious ; if only experiments were needed 
for determining the conversion factors, the change 
would be valuable. Reference had been made to 





the position of meteorologists—(he did not think 
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they had any particular objection)—and to the sur- 
vival of the Fahrenheit scale. It was a very 
sturdy survival, considering that it was used on all 
British and American ships ; nothing was so irra- 
tional as to designate the freezing point of water by 
zero. It should further be remembered that the 
laboratories had, in such questions, much less in- 
fluence on instrument makers than the users of 
thermometers in the army, navy, and other depart- 
ments. 


A New Gavce ror SmatL Pressures. 

On behalf of himself and of Mr. Charles F. 
Brush, Professor E. W. Morley very briefly 
described two forms of gauges for the measure- 
ment of small gas a especially of aqueous 
vapour, where McLeod’s gauge is not convenient. 
In both forms, a mercurial syphon gauge having 
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tubes 5 centimetres in diameter, is mounted on 
an instrument like a level trier, and differences in 
level are ascertained by determining the inclina- 
tions of the whole gauge which is required to bring 
the two surfaces to coincide with two fiducial points 
in the axes of the two arms. The principle, which 
is due to Professor Morley, can be carried out in 
two ways. In the first the syphon gauge is carried 
on a bridge, supported at one end by two points 
which rest on a orisontal plate on a solid pier, and 
at the other by the point of a micrometer screw, 
which itself rests on the same horizontal plate. In 
the axes of the two plates are two platinum points 
atthe same level. The observer, moving his eye 
up and down, causes the image of a window bar to 
move across the depression in the mercury made 
by the two fiducial points. From the appearance 
of this image he can equalise the depression within 
less than ;;5;th of a millimetre without optical 
appliances; but the observation takes several 
minutes. Mr. Brush therefore introduced a pair 
of mirrors between the arms of the syphon, so 
adjusted that the two fiducial points, as well as 
their mercury images, are ceen side by side in a 
microscope partially superposed. This arrange- 
ment works excellently and allows readings to 
within 0.0001 millimetre. 


TRANSMISSION OF Heat THROUGH WATER 
Vapour. 

With the help of this gauge, the same authors 

ve investigated the transmission of heat through 
water vapour at pressures from saturation at freez- 
ing point to less than 0.000001 atmospheres ; three 
series of experiments being conducted with dif- 
ferent apparatus. At low pressures water transmits 
heat more rapidly than air, but less rapidly than 
hydrogen ; the superiority over air attains its 
maximum of 30 per cent. at about 0.00002 atmos- 
Phere. At 0. air and water vapour transmit 
equally well ; at higher pressure water transmits 
less rapidly than air. Professor McLeod mentioned 


also applied fiducial points of glass, and had been 
troubled by electrical attraction Fy Pro- 
fessor Morley replied that he had given glass up 
for this reason. 

We mention briefly the 


CoMPARISON OF ConsTANT VOLUME AND CONSTANT 
PressurRE ScaLes FoR HypROGEN BETWEEN 
0 Dec. anp —190 Dec. Cent., 


by Dr. W. Travers and Mr. G. Senter, of Uni- 
versity College, London. Dr. Travers’ researches 
on the liquefaction of hydrogen for the separation 
of helium and neon, and his remarkable skill in 
fitting up the most complicated glass apparatus are 
well known ; this new valuable work is a further 
outcome of those researches. Further, 


A Meruop or DererRMINING THE SpeciFic Heats 
or Merats at Low TEMPERATURES, 


by Messrs. C. Bedford and C. F. Green, of Cam- 
bridge, which Professor Callendar described on 
behalf of the authors; it concerns a promising 
modification of the methods of mixtures. 


VARIATION OF THE Speciric Heat or WarTER. 


At the Toronto meeting, Professor H. L. Cal- 
lendar and Dr. H. T. Barnes, of McGill University, 
Montreal, first brought this subject before the 
Association. Professor Callendar now contributed 
a further note. We described their steady-flow 
calorimeter in our report on the Dover meeting. 
Water flows through a fine tube, and is heated 
during its passage by a central platinum wire, 
through which an electric current passes ; the whole 
is carefully jacketed, and the temperature of the 
water is determined as it enters and leaves. The 
recent experiments of Dr. Barnes cover the ra 
from 60 to 92 deg. Cent. The specific heat of water 
is the same at 20 and 60 deg. Cent. Professor 
Callendar pointed out that the rate of flow affected 
the loss of heat through the vacuum jacket. That 
loss is small at low temperature, but for slow rates 





may reach one part in 2000. Further particulars 
were given in the paper on the 


VARIATION OF THE CRITICAL VELOCITY oF WATER 
WITH TEMPERATURE, 
by Dr. Barnes and E. J. Coker, also read by Pro- 
fessor Callendar. When a liquid flows through a fine 
tube, he stated, eddies began to show witha certain 
critical velocity, for which Osborne Reynolds gave 
the formule v, = B y/d; where d is the diameter of 
the tube and y the viscosity after Poiseuille. The 
water must be absolutely quiet before entering the 
tube, and this is obtained by making it flow 
from a high tank, in which, however, convection 
currents may arise, though the water took weeks to 
cool. Noticing that with undisturbed linear flow 
the wire became superheated by 8 deg. or 10 deg., 
and with eddies only by 2 deg., Dr. Barnes 
heated his }-in. tubes, 8 ft. long, externally ; 
he worked between 10 deg. and 60 deg. Cent., 
while Reynolds did not go above 22 deg. It would 
appear that the critical velocity does not remain 
proportional to the viscosity with higher tempera- 
tures. Professor Wilberforce pointed out in the 
discussion that the critical velocity was not sup- 
posed by Reynolds to be proportional to the 
viscosity, but only to be a function of it, and the 
series of experiments of Reynolds and Barnes 
were not directly comparable, though they came 
to the same results at low temperatures; the cen- 
tral wire would alter the conditions of flow, 
although very thin. Dr. Larmor thought that the 
uestion was whether there would be any slip, and 
. Tr. Carter, alluding to boiler poe i asked 
whether the absorption of heat from outside would 
hot set up a tendency to convection currents in the 
tube ; the latter Professor Callendar did not con- 
sider probable. 


Tae CLEARING oF TuRBID SOLUTIONS. 


Professor G. Quincke, F.R.S., of Heidelberg, 
dealt with this difficult problem. It is we 








the peculiar coincidence that Lord Rayleigh had | 


of flow and temperatures near the boiling point it 


known that water will keep small particles sus- 
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pended for very long periods, and that acid and 
salt solutions exercise a clearing action, as we see 
when salt sea water is mixed with turbid river 
water. Schulze and Schloesing had cleared such 
clay suspensions with one part in 100,000 of cal- 
cium or magnesium chloride; Bodlinder, W. 
Spring, and also Barus believed that electrolytes 
promote clearing, and insulators retard it. Professor 
G. Quincke, experimenting with many organic and 
inorganic substances, finds no difference between 
electrolytes and non-electrolytes, but draws atten- 
tion to the appearance of an oily, viscous fluid on 
any flakes formed. Where this oil meets the 
liquid, surface tension and periodical vortices are 
set up which unite the small particles ; a certain 
concentration of the salt solution was necessary, 
as Bodlinder had observed. But there is, accord- 
ing to Quincke, no electromotive force on the 
boundary surfaces, by which assumption J. J. 
Thomson and Hardy explained the remarkable 
fact that turbid solutions remain apparently un- 
changed for months and years. The light seemed 
to promote the spreading of the oily liquid, and in 
suspensions, illuminated hak the one side, particles 
seemed to travel towards the light (positive photo- 
dromy). Besquerel and others also assumed an 
improbable retarding influence of light (negative 
photodromy). But the photodromy might also be 
explained by the heating effect of light on the tiny 
air bubbles, which were generally present, though 
scarcely visible even under the microscope ; these 
bubbles form condensation nuclei. At the Oxford 
meeting in 1894, Professor Quincke advocated 
electro-capillary currents for the living cell ; they 
might have something to do with the phenomena. 
He further pointed out that the periodical, not 
constant, velocities of the particles, and the reflec- 
tion of the impulses from the walls, caused inter- 
ferences which probably constituted the chief reason 
for the stratification observed in emulsions after 
long standing. 


Hyprostatic Pressure. 

This paper, by Professor Ramsay, F.R.S., and 
Mr. G. Senter, touches upon another side of the 
same problem which one should have thought 
would have long since been cleared up. Experi- 
menting with more or less colloidal solutions of 
arsenious sulphide and similar substances, Picton 
and Linder and others, Professor Ramsay said, 
had noticed that the particles and their motions 
might be visible, or only the motions visible, or 
neither be visible, and the question was whether 
or not such particles affected the hydrostatic pres- 
sure. To put the matter tersely, Professor Ramsay 
spoke of lead shot poured into a bucket of water. 
That shot would manifestly not influence a hydro- 
meter placed in the bucket; but if we made the 
shot particles smaller and smaller, at what stage 
did the influence commence? In other language, 
when did the hydrometer indicate the density of 
the emulsion? As long as the particles are so 
small that nothing but the polarisation of light 
indicates their presence, the hydrostatic pressure 
corresponded to the mean density. For coarser 
particles the question was open, and their own 
determinations of the densities of various emul- 
sions or solutions with the aid of the hydro- 
meter or an (closed bottle) left it un- 
decided. he pyknometer gave, indeed, always 
slightly higher values, but the necessary correc- 
tions were very complicated ; and if there were no 
hydrostatic pressure due to the cream in the milk, 
our lactometer tests would be fallacious. Lord 
Kelvin said that the dynamics of the case were 
exceedingly difficult ; a man being swallowed up by 
quicksand might, however, diminish the danger 
by brushing off the sand settling upon his body. 
Professor Quincke considered the problem as 
settled ; the influence depended upon the motion 
of the particles, and would not exist for a constant 
velocity—(Professor Boys substituted acceleration) 
—of the falling particles, but would exist for 
yeriodical impulses. Dr. Larmor stated that the 

uoyancy of stirred-up muddy water was greater 
than that of water. Professor Greenhill suggested 
a crucial experiment, to watch the effects of the 
formation of a precipitate in a test tube on a 
balance, and Mr. J. Aitken, F.R.S., of Falkirk, 
expressed his belief that aqueous vapour particles 
in the air were in rapid movement. 


Exastic Fatigue or Mrerats anp Woops. 


In this paper, by Professor A. Gray, F.R.S., of 
Glasgow, and Messrs. J. S. Dunlop (since deceased) 





and A. Wood, Professor Gray announced that some 
experiments of Lord Kelvin, of 1864, had been 
taken up again and extended, because it was ob- 
served that wood displayed a recovery of its elas- 
ticity in the interval of rest over Sundays. Bars 
of pine and maple, one centimetre square, about a 
metre in length, are rested on both ends and oscil- 
lated by means of an electromagnetic device, fixed 
to the middle of the bar, and Young’s modulus is 
determined. In pine, the elasticity diminishes 
during agitation and is partly recovered, less com- 
ver A as the experiments continue, during the 
periods of rest ; the elasticity curve is thus a broken 
line witha downward trend. In maple, the effects 
were much smaller, and one specimen began with 
an increase in the elasticity during the oscillations ; 
the general tendency was, however, a decrease in 
the modulus to which Professor Gray ascribes the 
much commented-on circumstance that old violins 
become more easy to play upon. Whether or not 
the varnish has anything to do with the beauty of 
tone of a Stradivari, as Major MacMahon inquired, 
has not been investigated. The deflection of the 
rods would be much greater than in violin practice ; 
but the investigations do not apper to have been 
carried very far. A further paper by Professor 
Gray, on 


TEMPERATURE AND INTERNAL VISCOSITIES OF 
Soxips, 


deals with the torsional vibrations of wires, 4 
metres in length, and the longitudinal vibrations 
of close spiral springs, suspended vertically within 
a tube, from 3 to 5 centimetres in diameter, 
jacketed with steam so as to vary the temperature 

tween 12 and 90deg. Cent. The materials so far 
examined are iron, steel, copper, brass, and German 
silver. With higher temperatures the rate of sub- 
sidence of the vibration increased, i.e., the ampli- 
tudes diminished, showing a diminution of the 
viscosity ; with very small oscillations the rate of 
subsidence became constant ; German silver differed 
from the other materials. On the diagrams loads 
were expressed in pounds, other quantities in 
metrical values. 


ELEcTRICAL STANDARDS. 


On behalf of this committee, Dr. Glazebrook 
briefly announced that progress had been made in 
mercury standards, and the work was progressing 
at Bushy Park. The grant of 451. for platinum wire 
for thermometers had been spent, but Mr. Matthey 
kept a stock of the same very pure wire for them. 
Owing to the death of Professor Viriamu Jones, 
little work had been done with the ampere balance. 


SILVER VOLTMETERS. 


This note on the Comparisons of the Deposits 
on Silver Voltmeters with Different Solvents, by 
Mr. 8S. Skinner, forms an appendix to the Report, 
and was also read by Mr. Glazebrook. Since 
Schuster and Gannon and Crossley observed in 
1892 that of two silver voltmeters in series, one 
in vacuo, the other in air, the former deposited 
more silver, silver voltmeters have been’ much 
discussed. Pyridin having recently been found a 
very convenient solvent for electrolytic researches, 
Mr. Skinner prepared two identical silver volt- 
meters, with an aqueous nitrate solution in the one 
and a pyridin solution in the other. The pyridin 
deposits proved always a little heavier, the differ- 
ences rising to 0.4 per cent. The chief reason is 
probably that the hard crust, resembling mother- 
of-pearl, obtained from the pyridin, can safely be 
washed, whilst with the fine crystalline deposits from 
water the washing process may easily lead to losses. 
Mr. Skinner's results would favour the electro- 
chemical equivalent 0.1119 (instead of 0.1118, partly 
accepted now), and would thus slightly lower the 
value of the electromotive force of the normal 
black cell ; in his report on the question before the 
Paris Physical Congress, we may mention, Leduc 
summed up in favour of the higher value, for which 
Mr. Griffiths also spoke at Glasgow. Professor 
Threlfall, F.R.S., of Birmingham, took exception 
to the loose way in which the term electrochemical 
equivalent was often applied. With rising potential 
at the kathode, we should get hy: n, thallium, 
lead, and other impurities of silver deposited, and 
current concentration, agitation, temperature, &c., 
conditions should be statedin papers. Dr. Bottom- 
ley, Lord Kelvin, and Professor A. Gray, referred 
to the work of Thomas Gray, of Glasgow, on copper 
voltmeters. 





Tue PorTeNTIAL DIFFERENCES OF ALLOTROPIC 
SILVER. 


Mr. J. A. Craw, of Glasgow, read a preliminary 
note on this subject, on which, we may add, Ber- 
thelot has this summer published long papers. 
Mr. Craw puts plates of silver, differently treated, 
in a solution of potassium nitrate containing a little 
silver nitrate, and determines the differences of 
potential ; rolled silver became anodic to electro- 
lytic silver, e.g. In the brief discussion Mr. F. G. 
Cottrell, of Oakland, California, mentioned that he 
had in vain looked for potential differences between 
two pieces of the same copper wire, dipped into 
copper sulphate, one of which was strained to the 
breaking point ; on the other hand, he had found 
such differences on cleaving sublimed zinc crystals. 
Mr. Craw also read a paper on the 


DETERMINATION OF THE SURFACE TENSION OF 
Mercury By THE MernHop or Ripp.ezs. 


This may be a good paper, and the accuracy 
realised in the improved apparatus may be as valu- 
able, as Professor Gray, who occupied the chair, 
believed. But it was a long manuscript, and the 
author did not spare the audience one word; nor 
did he—being unfortunately, for a reason not ex- 
plained, prevented from showing his photographs— 
offer a single diagram. Similar comment must be 
applied to Mr. Craw’s paper on the 


Errect or Non-ELECTROLYTES ON THE LIPPMANN 
ELECTROMETER. 


Mr. Craw finds Nernst’s view, that non-electro- 
lytes should have no effect, not confirmed. He 
had evidently examined many substances, chloral 
hydrate, phenol, hydroquinone, which had a peculiar 
effect, among them; but the authoritative way in 
which he summarised his ‘immense results,” as 
Dr. Larmor put it, under fourteen headings, if we 
are not mistaken, was not very convincing. 


Tue THEORY OF THE LippMANN ELECTROMETER. 
This preliminary communication, by Mr. F. G. 
Cottrell, concerns chiefly electrometers of the Lipp- 
mann type, in which a bulb of mercury and a capil- 
lary tube filled with mercury are joined by a bent 
tube containing some so-called ‘‘inert”’ conductor, 
sulphuric acid, &c., and some depolariser, as a rule 
a mercury salt; but it applies also to mercury 
dropping electrodes. The inert liquid, if present 
in sufficient quantity, has been supposed, according 
to the Helmholtz-Lippmann theory, to prevent the 
difference of metallic ions in the liquid form pro- 
ducing any electromotive force, and thus affecting 
the readings. Mr. Cottrell thinks, however, that 
this can be so only under two conditions, rarely ful- 
filled in the ordinary electrometers containing 
strong mineral acids or their salts. These were 
that the total quantity of depolariser above the 
mercury in the capillary is small in comparison 
with that used up during the period of the measure- 
ment, and that the depolariser could diffuse from 
the concentrated into the dilute portion of the 
solution without undergoing dissociation. Potas- 
sium iodide and also cyanides might satisfy the 
conditions ; the former gave, without any applied 
current, an abnormal surface tension value. 


Freezing Points oF Ditute Soivtions. 


Mr. E. H. Griffiths, F.R.S., of Cambridge, 
gave a very brief summary of his work, which has 
now lasted four years, and which requires extreme 
care and perseverance. He has made more than a 
thousand experiments, each taking about 1} hours, 
with pure water alone, and any strong wind renders 
the work impossible, The freezing-point determi- 
nations supplement the determinations of the elec- 
trolytic conductivities. When any salt is dissolved 
in water the freezing point of the solution is de- 
pressed by an amount fixed by the law of Raoult, 
who died recently, and is dependent apparently upon 
the number of the separate particles, but not upon 
their substance. That is to say, quantities of 
substances proportional to their molecular weights 
produce the same depression. If electrolytes are 
in solutions dissociated into ions, as the modern 
theories assume, the freezing-point depression 
should be two, three, &c., times r than in the 
case of non-electrolytes (like sugar), according to 
the number—two, wen &c.—of foes That 
electro] give greater depressions of the freezing 
points deh 2 been known. But the proof that 
the partial dissociation becomes complete with 
extreme dilutions had, so far, not been given by 
the freezing-point method. No two observers 
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agreed quite about very high dilutions at which, 
as Mr. Griffiths has himself pointed out in previous 
communications, the impurities of so-called pure 
water make their influence felt very strongly. 
With his resistance bridge, Mr. Griffiths can 
estimate temperatures to within 0.000003 deg. 
Cent., and he arrives at the conclusion that the 
freezing-point depression in the chlorides of potas- 
sium, sodium, and barium, is really twice as much 
as for cane sugar. Thus, as Professor Ramsay 
expressed it, the dissociation theory is placed on 
a firm foundation. 


ELECTROLYSIS OF ALKALI VAPOURS. 

This paper, by Dr. H. A. Wilson, of Cambridge, 
concerns a point upon which Arrhenius,.one of 
the fathers of the dissociation theory, and others, 
have experimented a good deal: the validity of 
Faraday’s law for salt sprays. Dr. Wilson heats a 
platinum tube, 40 centimetres long, 1 centimetre 
external diameter, up to 1400 deg. Cent. in a gas 
furnace. Inside the tube is an axial electrode, 
which is charged through a battery up to 800 
volts, and whose temperature is measured with 
the aid of thermo-couples. A mixture of air and 
salt spray is introduced from the other end of the 
tube, and the current determined which flows 
from the inner electrode to the tube, a radial dis- 
tance of 3 millimetres. It was found that all 
alkali salts yield similar current curves, and that 
these curves finally become horizontal,. indicating 
saturation currents. Further, that sprays contain- 
ing 10 grammes of salt per litre gave 10 times 
stronger currents than sprays with one gramme of 
salt, and that the product of the maximum 
(saturation) current and the electrochemical equiva- 
lent has a constant value. That means that 
Faraday’s law holds for salt sprays. The sprays 
are produced by forcing air through aqueous salt 
solutions, and the amount of salt in the spray can 
be estimated in the following way. A mixture of 
the spray and coal gas is burned in a Bunsen; in 
another Bunsen close by a bead of the salt is heated, 
and the loss of this bead ascertained when both 
flames show the same colour intensity ; this method 
Dr. Wilson stated to be fairly accurate. 


ConpucTION oF ELECTRICITY THROUGH MERCURY 
Vapour. 


Professor A. Schuster, F.R.S., the author of 
this paper, spoke of the difficulties he had expe- 
rienced during the past two years in obtaining 
pure mercury vapour. His mercury is contained in 
the legs of an inverted [J tube, into which the 
platinum electrodes are fused; but the whole appa- 
ratus was complicated, and if no other trouble 
occurred, the platinum became amalgamated in a 
fortnight or so, and the glass cracked ; nickelling 
the electrodes seemed to be a remedy against this. 
But bubbles of air or some decomposition product 
of glass would always make their appearance 
finally. The current of 1000 cells, about 2000 volts, 
would not pass through the cold mercury vapour in 
the bend of the U ; but it would start at 100 deg. 
Cent., and in his purest vapour at 160 deg.; in 
absolutely pure vapour it might not pass atall. The 
discharge and sparks started from the line of con- 
tact between the mercury and glass, and the dis- 
charge did show the much-debated dark space, 
which Professor Schuster was mainly looking for, 
which might yet be due to impurities, however. 
In a triangular discussion, or rather conversation, 
with Professor Schuster and Townsend, Lord Kelvin 
considered this observation of the dark space as 
very “‘ upsetting,” with respect to the free paths of 
molecules; but Professor Schuster did not think 
ee space had anything to do with the free 
paths, 


INTERFERENCE AND PoLaRIsatTIon oF ELECTRIC 
WAVEs. 


_ Professor G. Quincke described in this paper some 
interesting experiments made at Heidelberg. An 
ordinary vibrator for electric waves, consisting of 
two egg-shaped bodies, connected with an induc- 
tion coil, is placed in front of the horizontal axis of 
atube which may be likened to two U’s whose legs 
and short horizontal arms have been joined. At 
the Junction of the two branches are boxes, by the 
aid of which the length of the tube can be altered. 
When the tube was turned above its axis, so that its 
plane was at right angles to the vibrator plane, no 
waves passed ; the apparatus thus behaved like a 
Nicol for electric waves. Instead of the tube a 
T-piece was also used ; the stem of the T could be 











shortened or lengthened, and a screen placed under 
it to reflect the waves back. By altering the length 
of these tubes, interference could be produced, and 
it was found that the wave length remained un- 
changed ; filling the tubes with various liquids and 
placing troughs outside, the wave length changed, 
but the ratio of the wave length inside the tube to 
that outside did not vary, this ratio being 4/3. Dr. 
Larmor suggested the following explanation, on 
the spur of the moment, which Professor G. Quincke 
was inclined to accept: The spheres are only 
exciters, the tube, that is, its width at the mouth, 
is the real vibrator, and therefore the wave length 
seemed constant. The original Hertz vibrators 
did not give waves of definite wave length, and 
were therefore not suitable for wireless tele- 
graphy. The vertical air wire acted as a sounding 
board ; if the air wire or antenna was to pick out a 
definite wave length, corresponding to its own 
— as Quincke’s tube did, the system would 

ave to be isolated. Professor Quincke added that 
the tubes, 8 or 5 centimetres in diameter, were made 
of zinc or tinned iron. Professor Lange, in Vienna, 
who first applied this form of apparatus, had used 
cardboard. 


CHANGE or Conpuctivity oF METALLIC PaRTIcLEs 
UNDER CycLic ELECTROMOTIVE VARIATION. 

Professor Jagadis Chunder Bose, M.A., D.Sc., 
discoursed in this paper on what is commonly 
called ‘‘coherers,” without using that term. The 
electric conductivity of metals and other substances 
applied as filings, rods in contact, or point-disc 
contacts, varies under electric radiation, and may 
increase (iron, magnesium), or diminish (potassium, 
iodine); the various modifications of silver differ 
also in this respect, and some substances are neutral. 
Substances of both classes may or may not undergo 
self-recovery. Professor Bosereproduced and studied 
these phenomena by observing the change in the cur- 
rent intensities under the influence of cyclic rapid or 
slow changes in the electromotive force impressed, 
and his very clever recording apparatus enable 
him to follow the variations closely. Metallic 
particles, he confirms, do not obey Ohm’s law. The 
conductivity increases constantly with increased 
electromotive force ; and there is often a critical 
electromotive force at which the curves show an 
almost abrupt bend ; strong initial currents seem to 
lower that critical point, and to mitigate its abrupt- 
ness. When there is complete recovery, the forward 
and return curves coincide entirely, showing that 
the substance is left in the same molecular condi- 
tion. In other cases a residual effect was indi- 
cated. Alluding to the different conductivities of 
the allotropic modifications of carbon and the 
change of yellow into red phosphorus by radiation, 
Professor Bose regards his experiments as indi- 
cating molecular changes. That is hardly the way 
in which other experiments on coherers express 
their results. Time did not allow of any discussion 
of the paper by the very attentive audience. 


(To be continued.) 





THE NEW SUBWAY IN NEW YORK 
CITY. 


By CuHartes Present, C.E., New York. 


Tus great enterprise, which is being carried out 
with all the American energy of an electrical age, 
is one of surpassing interest. Difficulties of con- 
siderable magnitude and perplexing problems of 
various kinds have confronted the engineers in 
charge of the work, so that it must be instructive 
to every member of the profession to see how the 
latter have been solved and the former overcome. 

The most congested part of the City of New 
York extends over Manhattan Island, an elongated 


'stretch of land about 14 miles long, with an average 
| breadth of 12 miles. 
‘centre is situated at the lower end of the island, 
| where its narrowness offers considerable impedance 


Its world-famed business 


to circulation and general traffic. 

From their residences up-town, business and 
professional men have to-day a good service of 
trolley lines and of elevated railroads ; but even 
the expresses which are run at convenient hours on 
the ‘‘ L.” (elevated) roads have failed to satisfy the 
eagerness of the busy thousands that crowd them 
morning and evening. 

As the streets are everywhere laid with trolle 


tines, and as the long avenues are disfigured wit. 
ithe structures of the elevated roads, no other way 


was left to satisfy the growing clamour of popular 





demand for rapid transportation than to tunnel the 
ground, perforate the hard rock, and build a broad 
and convenient subway from end to end of the 
island. Like all grand projects, this one met with 
ae opposition, chiefly from political parties ; 
ut the interests of the public, though they could 
await the good pleasure of wrangling politicians, 
were bound ultimately to prevail. Engineers were 
then consulted, plans prepared, and the millions 
finally voted. To-day the work is well in hand, 
and two years more will see its completion. Then 
the business m tes of the City, and the men 
and women unable or unwilling to brook delay, 
will be daily borne to their destination by electric 
trains running at the rate of 40 miles an hour. 

The first serious pro for rapid transit was 
made as far back as 1 when the Metropolitan 
Company, with Mr. E. W. Serrel as chief engineer, 

roposed to build a road from Battery Park, at the 
ower end of the island, to Kingsbridge, near the 
upper. The new system was to consist of three 
double-track roads, viz., a subway, a sutface road, 
and an elevated read. The surface road was to be 
operated by horse traction, and the other two by 
steam. The subway was intended for the transpor- 
tation of freight, the surface cars for way passengers, 
and the elevated road for running express trains. 

The Metropolitan Company offered to purchase 
the right of way through the centre of the blocks 
of buildings, and so arrange their structures as not 
to interfere materially with street traffic. 

In 1868 the Legislature granted a charter to the 
New York City Underground Company, with liberal 
powers as to the route to be selected, and amount 
of capital to be invested. It also chartered the 
Beach Pneumatic Company, with authorisation to 
build an underground road from the Battery up 
Broadway. Connection was to be made at the 
Grand Central Station at 42nd-street, so as to afford 
rapid communication with all stations on the Harlem 
division, which line was built specially for the 
passenger traflic of the borough of the Broux. The 
company began their — work under Broad- 
way, but soon abandoned it. It may here be men- 
tioned that the work was done by means of the 
Beach shield, a form of shield which, with some 
slight modifications, was afterwards employed in all 
submarine tunnelling work. 

The voice of the people favoured the elevated 
rather than the underground structure, so that in 
1871 the first section of the present elevated system 
was constructed. It was opened in 1872. Although 
the new road greatly relieved the general public 
traffic, yet it was found to disfigure the streets and 
to decrease the value of property. The incessant 
noise was another objectionable feature. Popular 
clamour, fed by the daily Press, drove engineers to 
again seriously think of an underground permanent 
way as the only final solution to the problem of 
rapid transit for the city. 

In May, 1872, the Legislature incorporated the 
New York City Rapid Transit Company, authoris- 
ing Mr. Cornelius Vanderbilt and his associates to 
construct and operate an underground road upon a 
specified route extending from the City Hall to 
59th-street, closely following the line of the sub- 
way which is now in course of construction. It 
was to connect with the Grand Central at 42nd- 
street. The reasons assigned for the preference of 
the underground systeth were its safety, capacity 
for passenger transportation, and the mse speed 
that could be attained by means of powerful engines 
running over a solid road-bed. 

To provide adequate facilities for the ever-in- 
creasing passenger traffic, the State Legislature of 
1875 created a Rapid Transit Commission, the result 
of whose deliberations was the elevated railroad 
system which is in use to-day. Another Commis- 
sion was appointed in 1891, but without any fruit- 
ful results. Finally, in 1894, the Legislature 
passed another Act creating a new Commission, 
composed of the Mayor and the Comptroller of the 
City, the President of the Chamber of Commerce, 
and five citizens named in the Bill. The Act con- 
ferred the power either to sell a franchise to a 
private corporation or to embark the city into 
municipal construction and ownership ; the option 
resting with the voters at the next general 
election. The vote of 1894 favoured the city as 
against private ownership by a majority exceeding 
3to1. The Commission then proposed a subway 
under Broadway ; but so great was the opposition 
of the Broadway proprietors to the scheme that a 
new route was adopted. 

This route, as shown in Fig. 1, starts from a 
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THE MOORWOOD BENNETT CARBURETTER FOR INTERNAL COMBUSTION ENGINES. 


(For Description, see Page 480.) 
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necessary to determine the details of construction ; 
and here two distinct and opposite modes had to be 
considered, viz., either to drive tunnels of circular 
iron-lined tubes at such depths as to pass under all 
pipes, mains, sewers, and other sub-surface struc- 
tures, or else to make an open excavation, remove 
or rearrange the water and gas mains, the sewers 
and similar structures which might be encountered, 
then to build the railway as close to the surface as 
variations in the topography of the route and other 
local conditions permitted, and finally to restore 
the surface of the street to its original state. 

The first plan involved no interference with 
existing traffic, and would probably have been 
cheaper in first construction ; but it would have 
necessitated the use of elevators at all stations, the 
expense of operating which would more than offset 
the saving in the initial cost. The second plan, 
on the other hand, was objectionable on account 
of its interference with street traffic and its in- 
commoding persons residing or carrying on busi- 
ness near the route; but, of course, such incon- 
veniences would be limited to the period of con- 
struction, That over, there would & maximum 
of convenience to all. Moreover, the structure 
would be close to the surface, thus bringing 
the platform level near the level of the street, so 
that a greater proportion of short-distance travel 
could be realised than in the case of a deep tunnel. 
For these reasons the Commission adopted the 
second plan, of a shallow construction, the longi- 
tudinal profile of which is shown in Fig. 2, page 478. 

The underground road has three different types 
of section, viz., the rectangular, the barrel-vault, 
and the circular. The rectangular is used for the 
greater part of the four-tracked road (Fig. 4, page 





oe 





478) and also for a portion of the road having only 
two tracks. The dimensions adopted for the four 
tracks are 50 ft. by 13ft., and for the double 
tracks 25 ft. by 13 ft. The barrel-vault section 
(Fig. 5) has a semi-circular arch 124 ft. radius, 
and a clear height above the base of the rail of 
18 ft. This has been adopted for the portion of 
the line which has to be tunnelled. The circular 
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section, 15 ft. in diameter (Fig. 6) will be used 
under the Harlem River. There will be two similar 
parallel tunnels built side by side for the up and 
down trains. 

The lining of the tunnel will be of concrete 
carried by a framework of steel. The floor con- 
sists of a foundation layer of concrete, upon which 


| stone pedestals which carry the steel columns and 
| the supports of the tracks. The steel framework 
consists of transverse bents of columns and I-beams 
spaced about 5 ft. apart along the subway. The 
interior columns of each bent are built up of bulb- 
angle and plate columns of }{ section. The wall 
columns are J beams, as are also the roof beams. 
Between the I beams, wall columns and roof beams, 
| there is a concrete filling, so that the roof of the 
|subway is made up of concrete arches resting on 


| the flanges of the I beams of the roof. The con- 


crete masonry of the roof, foundations and side- 
walls, contain a layer of waterproofing, so as to 
prevent the er of water, and thus keep 
the whole underground road perfectly dry. 

At places where the standard subway is replaced 
by tunnels, these will be lined with concrete walls 
and arches. As the roof of the tunnel under the 
Harlem River will be rather close to the river bed, 
the tunnel will be built by means of cofferdams. 
It will be lined with iron made pe: segments 
with radial and circumferential ges. These 
iron tubes will be embedded in concrete, and will 
be flush with the river bed. 

The road will cross Manhattan Avenue Valley on 
a viaduct consisting of plate girder spans carried by 
trestle bents at the ends, and by trestle towers at 
the central position. The elevated line proper will 
consist of plate-girder spans, suppo on plate 
—— carried by columns set at the curb 
ines. 

The plans and specifications of the New_York 
Subway, or, as it is popularly called, the Rapid 
Transit, have been prepared by Mr. William Bar- 





is placed a covering of asphalte with a layer of con- 








crete on top. In this uppermost layer are set the 





clay Parsons, member of the Institution of Civil 
Engineers, as well as member of the American 
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Society of Civil Engineers, and chief engineer of 
the Rapid Transit Commission. 

The writer of this introductory article is greatly 
indebted to Mr. Parsons for the courteous manner 
in which he gave him all the facilities necessary to 


make a complete study of the New York monu- | 


mental subway. 

In accordance with the powers conferred by the 
Legislature in 1894 on the Rapid Transit Com- 
mission, it was decided to call for contractors to 
build the proposed railway, and to operate it for a 
specified period. The city agreed to pay the suc- 
cessful contractor the amount of his bid for con- 
struction, while he in turn should pay a rental, 
viz., the interest on the bonds issued by the city to 
provide the required funds, together with an 
additional one per cent. per annum as a sinking 
fund. 

By this arrangement the city secured the imme- 
diate construction of a means of rapid transporta- 
tion without, however, burdening the taxpayers, as 
the contractor agreed to pay the interest on the sum 
invested. It was estimated that, at about the end 
of 45 years, the net earnings of the line and the 
accumulations of the sinking fund would be suff- 
cient to return the principal, after which all the 
rental would be net profit. It was also stipulated 
that, on the expiration of the lease, the city could 
grant a new one, and doubtless on much more ad- 
vantageous terms. 

Contractors were accordingly invited to bid 
either for the whole line, or only for portions of it; 
and for this purpose the entire route was divided 
up into four sections, which were distributed as 
follows : 

Section 1.—From City Hall to Elm-street and 
Fourth-avenue, and thence by way of 42nd-street 
and Broadway to 59th-street. 

Section 2.—From 59th-street to 140th-street and 
Broad way. 

Section 3.—The East side-road, under 104th- 
street and Central Park, and then along Lenox- 
avenue to 135th-street. 

Section 4.—The extension both of the east and 
west line to their terminal stations. 

On January 15, 1901, the day appointed by the 
Commission for opening the bids, only two were re- 
ceived—one from Mr. John B. McDonald and the 
other from Mr. Andrew Onderdonk. Mr. McDonald’s 

roposal was to build Section 1 for 15,000,000 dols. ; 
eilions land 2 for 26,000,000 dols.; Sections 1, 
2, and 3 for 32,000,000 dols.; and the whole for 
35,000,000 dols. Mr. Onderdonk offered to build 
Section 1 for 17,000,000 dols. ; Sections 1 and 2 
for 28,000,000 dols.; Sections 1, 2, and 3 for 
35,000,000 dols.; and the whole line for 39,300,000 
dols. 

At a meeting held on January 16, the Com- 
mission awarded to Mr. McDonald the contract for 
the construction and operation of the whole 
Rapid Transit line. On February 19 the Rapid 
Transit Subway Company was incorporated, with 
Mr. August Belmont as president, and on the 24th 
of the same month Mr. McDonald, the successful 
bidder, signed the contract. 

The engineering staff of the Commission was 

appointed as follows : 
r, William Barclay Parsons, M. Am. Soc. C.E., 
Chief Engineer ; Mr. George S. Rice, M. Am. Soc. 
C.E., Deputy Chief Engineer; Mr. Calvin W. 
Hendrick, M. Am. Soc. ©.E., Sewer Division ; Mr. 
Albert Carr, M. Am. Soc. C.E., First Division ; 
Mr. Alfred Craven, M. Am. Soc. C.E., Second 
Division ; Mr. Beverley R. Value, M. Am. Soc. 
C.E., Third Division; Mr. Eugene Klapp, M. Am. 
Soc. C.E., Fourth Division; Mr. St. John Clarke, 
M. Am. Soc. C.E., Chief Draughtsman. 

The first division of the line includes the loop at 
the south terminal, and goes to 41st-street and Park- 
avenue. It comprises four sections. The second 
division includes that portion of the line which lies 
between 4Ist-street and Park-avenue on the one 
hand, and 104th-street and Broadway on the other. 
It comprises four sections. The third division 
includes the east and west side lines of the subway, 
and contains six sections. The fourth and last 
division comprises all the elevated structures, in- 
cluding the viaduct across Manhattan-avenue. It 
is divided into three sections, each being in charge 
of an assistant engineer. 

The total work of the subway is estimated as 
follows : 


Earth to be excavated ... . 1,700,288 cub. yards 
= filled back ... 773,09 » 
Rock to be excavated 921,128 ,, 


Rock to be tunnelled_.... 368,606 cub. yards 
Steel used in structures ... 65,044 tons 
Cast-iron used re nh 7,901 ,. 
Concrete used 489,122 cub. yards 
Brick used ... 18,519 ee 
Waterproofing 775,795 sq. yards 
Vault lights si a 6,640 ,, 
Local stations, number of 43 
Express stations ... bite 5 
Station elevators (lifts) ... 10 
Track, total length Eh 305.380 ft. 

»» underground 245,514 ,, 

va ¥ 59,766 ,, 


On March 24, 1901, Mayor Van Wyck dug the 
first spadeful of earth in front of the City Hall, 
thus solemnly inaugurating the construction of the 
subway. Actual work was begun a few days Jater 
with the re-arrangement of the Bleeker-street 
sewers. 

In order to be able to complete the work within 
the specified time of 44 yedrs, contractor McDonald 
sublet the various sections to the following sub- 
contractors : 


Section 1, from City Hall to Chambera-street, the 
Degnan and McLean Construction Company. 

Section 2, from Chambers-street to Great Jones-street, 
the Degnan and McLean Construction Company. 

Section 3, from Great Jones-street to 33rd-street, Messrs. 
Holbrook, Cabot, and Day. 

Secticn 4, from 33rd-street to 41st-street; Mr. Ira 
Shailer. 

Section 54, from 41st-street to 47th-street and Broad- 
=e. 3° Degnan and McLean Construction Company. 

tion 5p, from 47th-street to 6lst-street, Messrs. 

Noughton and Co. ae 

Section 6A, from 61s}-street to 82nd-street, Mr. William 
Bradley. = 

Section 68, from 82nd-street to 104th-street, Mr. William 


ey. 
Section 7, Eash Side Line, from 104sh-street to 110th- 
street, Messrs. a and Farrell. 

Section 8, East Side Line, from 110th-street to 131st- 
street, Messrs. a and Farrell. 

Section 9, East Side Line, from 131st-street to 149th- 
street and Westchester-avenue, Mr. J. C. Rogers. 
Section 10, East Side Line, from 149th-street to t2r- 
minus (elevated structure). 

Section 11, from 104th-street to 125th-street, and 
Broadway, Mr. John Shields. 

Section 12, from 125th-street to 133rd-street and Broad- 
way (elevated structure). 

Section 13, from 133rd-street to 18lst-street, Messrs. 
L. B. McCabe and Brother. 

Section 14, from 181st-street to Fort George, Messrs. 
L. B. McCabe and Brother. 

Section 15, from Fort George to west terminal (elevated 
structure). 


The sub-contracts for the elevated structure 
have been given to Mr. S. P. Roberts for the 
foundations ; to the American Bridge Company for 
the materials, and to Messrs. Terry and Tench for 
the erection of the steelwork. All the steel required 
for the subway is being provided by the Carnegie 
Steel Works, Pittsburgh, Pa.; the cement by the 
United Building Material Company, and the water- 
proofing by the Sicilian Asphalt Company. 

(To be continued.) 





THE ‘*BOREAS” ATR COMPRESSOR. 

Tue ‘‘ Boreas” air compressor exhibited at Glasgow 
by Messrs. Lacy, Hulbert and Co, of 25, Victoria- 
street, S. W., is of the two-stage type, au ‘‘ intercooler” 
being provided on the base of the machine, through 
which the air is passed on its way to the high-pressure 
from the low-pressure cylinder. The heat generated 
by the initial stage of compression is given up in the 
‘* intercooler,” and as a consequence the work to be 
expended on the second and final compression is sub- 
stantially diminished. 

As our engravings on page 475 show, one cylinder 
only is employed, the first stage of compression being 
effected = 2 the piston, and the second below it 
in the annular space between the large trunk shown 
and the cylinder wall. Both the cylinder and its 
cover are water-jacketed. The main inlet valves, 
which are placed in the cover, have a very small clear- 
ance. They are all identical, and, being made of steel, 
are very light, and thus work with little noise or wear. 
The inter-cooler consists of a system of steel tubing 
immersed in water, contained in a tank formed in 
the base of the machine, and this tank also acts as a 
reservoir for the water circulated through the cylinder 
jackets. The discharge valves for both sides of the 
piston, as well as the inlet valves for the lower side 
of the same, are contained in boxes quite distinct from 
the cylinder proper, and are ily accessible for 
inspection and renewal. The crank is lubricated on 
the splash system, being, as will be seen, completely 
enclosed. Other working surfaces are kept oiled by 
means of a system of forced lubrication, worked by 
a small valveless pump, driven from one end of the 
crankshaft, This draws oil from a well in the casing 





through a filter, and delivers it to the different bear- 





ings. Suitable oil-catchers return the oil to the well 
for use again. 

The machine is fitted with automatic regulatin 
gear, consisting of a ‘‘pneumatic switch,” edjusted 
for any desired pressure, which, when this pressure 
is reached on the receiver, turns the air discharged 
from below the piston back into the low-pressure 
cylinder above it. ‘The air is then simply circu- 
lated through the machine, no work being done save 
that necessary to overcome frictional resistances. 
This plan leads to very close regulation of the pressure 
in the receiver, since but small differences of pressure 
suffice to actuate the switch ; and, as the compressor 
is kept running, no time is lost in recharging the re- 
ceiver when the pressure in it tends to fall. 





OIL FUEL FOR GAS ENGINES. 

THE gas engine and the oil engine are very near 
akin, but there is no doubt that the former enjoys the 
better reputation. It has outgrown its early eccen- 
tricities, and works with the regularity and smooth- 
ness which befits adult age. The oil engine, on the 
other hand, is still in its youth, ani is apt at times 
to indulge in freaks that are exceediogly trying to its 
owner. It can work splendidly in the hands of those 
who thoroughly understand it, but, under any but the 
most capable management, it often proves more 
than troublesome. The difficulty generally lies in 
the vaporiser. It must be hot enough to convert 
the oi] into vapour at the required rate, and not hos 
enough to ‘‘ crack” it, and the rate at which this is 
to be done may vary from minute to minute. Consider- 
ing the difficulty of the operation, it is wonderful how 
successfully it is performed on the whole. It would, 
however, be an advantage if it could be avoided, and 
the engine fed with a vapour of constant composition, 
just as is done in a gas engine. To do this, Mr. Ben- 
nett, of Messrs. Moorwood, Sons, and Co., Limited, 
Harleston Iron Works, Sheffield, has devised a vaporiser 
which works at a much lower temperature than usual, 
and contains a far larger quantity of oil. This oil is 
kept at somewhere about 300 deg. Fahr.—that is, at 
a temperature at which it is ready to part with its 
vapour, but at which the vapour needs some stimula- 
tion to make it come away in quantity. This stimu- 
lation is supplied by blowing air through the oil in 
fine streams. The jets break up the oil release the 
vapour, and carry it forward. The combined air and 
vapour are then used in a gas engine of ordinary 
design, just as if they were town’s gas, except that 
they form one-fourth of the charge instead of about 
one-tenth. 

The analogy of this method of preparing the gaseous 
fuel to that employed in the petrol or benzine motor 
will strike everyone. Of course, benzine is used 
cold, as it is a liquid capable of evaporating at 
normal temperatures, but in other respects there 
is a great likeness between the two procedures. 
The great handiness of the petrol engine, as com- 
pared with the heavy oil engine, is experimental 
evidence in favour of the contention that low-temps- 
rature vaporisation is preferable to that which “4 
mands almost a red heat. It is well known that great 
efforts have been made to construct motor cars with 
engines using heavy oil, and, so far, with very little 
success, although the advantages to be gained would 
justify large outlay in experment. The heavy oil— 
the paraffin of the lamp shop—can be obtained at any 
village in the civilised world, and in many places that 
are outside civilisation, while petrol can only be bought 
at a few places, and the supply at them is by no means 
certain. The power of an engine is also much greater 
with paraffin than with petrol, while the danger of 
explosion is reduced to the vanishing point. if by 
means of the Moorwood-Bennett carburetter it became 
practicable to use heavy oil in a motor car, that 
vehicle would enter into a new stage of its career. 

On page 479 we give an engraving of a 3 horse- 

ower Crossley gas engine fitted with a Moorwood- 

ennett vaporiser or carburetter. The latter is the 
vertical cast-iron cylinder shown behind the engine. 
At one side of it there is a gauge glass in which 
the height of the oil can be seen. is height is.kept 
constant, a drop or two of oil being allowed to fall 
into the carburetter each time the engine takes a 
charge, the suction liftinga valve and allowing this to 
happen. The carburetter is jacketed, and through the 
external envelope part of the exhaust gases are passed 
to provide the neceseary heat for the oil. An air- 
inlet pipe extends downwards through the carburetter, 
opening below the surface of the oil, while its upper 
end has an adjustable opening. The air-exit pipe 
comes from the upper part of the carburetter, and is 
connected to the cylinder of the engine, just as if it 
_— @ gas pipe from the meter, or the anti-fluctuation 


g- : 
Apart from small details, that completes the descrip- 
tion of the apparatus, which, it will be seen, is ex- 
ceedingly simple. Nevertheless, its effects are im- 
portant. The engine in the engraving is, as we have 
wer nominal, It is in the engine- 


stated, of 3 horse- 
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Sheffield, where it is undergoing a series of tests at the 
hands of Professor Ripper. These tests are not yet 
complete, but from an interim report we take the 
following extract : 

‘* The oil vaporiser continues to work very satisfac- 
torily, and by its use we have been able to obtain regu- 
larly from 20 to 40 per cent. more power out of the 
engine as an oil engine, than its rated power as a gas 
engine. : 

‘* With regard to the rate of oil consumption, this 
9 brake horse-power gas engine, working as a 10.5 
brake horse-power oil engine, has been using 0,53 pints 
of Russoline oil per brake horse-power. This is the 
lowest oil consumption of any engine known to me, 
and it is 28 per cent. lower than that of the best 
engine at the recent Cardiff Show.” 

From a second report we take the following : 

“This system of generating oil vapour enables an 
ordinary gas engine, without any alteration in con- 
struction, to be used successfully as an oil engine. 

‘The system keeps the engine and valves free from 
objectionable solid matter, which gives so much 
trouble in many types of oil engines. The power pro- 
duced is higher than with ordinary oil engines, which 
means that a smaller engine with this system will do 
the same work as a larger engine with other systems.” 

All who know Professor Ripper will be certain that 
he had satisfied himself most fully before he wrote the 
above, 

Last week we had an opportunity of seeing the 
engine at work. It was running at 250 revolutions per 
minute, with all its adjustments as received from the 
makers. It was worked at 8, 10, and 14} brake 
horse-power, In the latter case the initial pressure 
was 280 lb, per square inch, which explains the large 
power developed. The engine ran perfectly steadily, 
and was started without difficulty. This, however, 
requires more time than with a gas engine, for the 
carburetter has to be heated up for some 15 minutes 
by a blowing lamp. By the removal of two plugs in 
the jacket of the carburetter, the flame of the lamp 
can be sent round the vessel containing the oil. 

The question naturally arises as to whether the oil 
suffers a fractional distillation, the lighter particles 
coming away first, and then the heavier. Probably 
there is some action of this kind, but it is reduced to 
very small proportions by the system of feeding the 
oil in by drops. At the end of a day’s run there is a 
certain quantity of heavy oil left which can only be 
vaporised by raising its temperature very consider- 
ably. {ts proportion to the amount used is very small, 
and possibly it might be found of special value as a 
cylinder-lubricating oil. Even if it has to be thrown 
away, the matter is of no importance, as it is reckoned 
in the consumption given above. It is likely that this 
residuum is the cause of some of the trouble found in 
the ordinary oil engine, and that its removal is a dis- 
tinct benefit. 

The matter may be briefly summed up. The Moor- 
wood-Bennett carburetter enables gas engines to 
run with oil vapour at less expense than with town 
gas, and more cheaply than any existing oil engine. 
It increases the power of an engine of a given size of 
cylinder by 20 to 40 per cent. over what it will give 
with lighting gas, and by still more if it be an ordinary 
oil engine, The apparatus is very simple, and needs 
little attention, so that it is available for use on a 
motor car or a yacht. At present the apparatus is 
not in the market, but negotiations are in progress for 
its introduction. 





EXPRESS AND LOCAL RAILWAY 
SERVICES. 
To THE EpiTor oF ENGINEERING. ; 

S1r,—A practical experience of the difficulty of getting 
from one wayside station on a main line of railway to 
another has suggested the following thoughts : 

Is not too much prominence given to record runs and 
the shortening of the time between one terminus and 
another? For the whole-distance passengers this may be 
an excellent arrangement, but it means that the line is of 
but little benefit to the greater part of the country 
through which it passes, the dwellers therein having no 
opportunity of boarding the express trains that dash past 
them. Suppose that, instead of running trains for 200 
miles without a stop, we were to call a halt about every 
40 miles: this would not prolong the journey unduly, 
and it would give people living along the line a chance 
of joining the express. No part of the line could then be 
more than 20 miles from an express-stopping station ; 
and, to render the arrangement complete, we should run 
slow trains in both directions to meet the expresses, and 
also see that, whenever an express reached a stopping- 
place, there should be a local train ready to start off in 
each direction, and carry passengers a few stations for- 
ward or backward, as they might require. In this way 
the utility of an express train would be immensely in- 
creased without in - appreciable extent impairing its 
efficiency as a means of quickly traversing long distances. 

Even thus, however, an express train would not be 
available for use by a traveller wishing to proceed from a 
station half-way between two of the stopping places to 
the next similarly situated station, but he would be 


obliged to traverse the 40 miles entirely by slow train. 


stopping stations, a and b, thus: 


Rigo b 


Some expresses being appointed to call at all the a 
stations, and others to call at all the } stations instead. 
In this way no point of the line would be more than ten 
miles from an express-stopping station, and yet no express 
would be stopped more frequently than before. We 
should distribute our favours in fact between double the 
number of stations, to the great advantage of residents on 
the line, 

The design, in short, is to combine absolutely express 
traffic (with stoppages every fifty minutes or so) with a 
liberal service of slow trains all along the line to act as 
feeders of the expresses, and so develop a traffic, not oniy 
from one terminus to another, but from any wayside 
station to any other, however distant. This, ib seems to 
me, is the true function of a railway, and not merely to 
transport a Londoner from his overgrown city to a seaside 
resort on the other side of England. 

am, &c., 
ALFRED J. ALLEN. 

London Institution, Finsbury Circus, E.C., 

September 28, 1901. 
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GOODS-TRAIN LOADS. 
To tHE Eprtor oF ENGINEERING. 

Sir,—I am pleased by your remarks on the criticisms 
of the Statist, on page 456 of your last issue, for although 
English railway management may not be perfect, few 
critics take the trouble to understand what it is. The 
principle of ‘‘charging what the traffic will bear,” for 
instance, is usually misunderstood to mean squeezing 
individual consigners. 

From _a_shareholder’s point of view, the principle 
might, I think, ba stated as charging the lowest rates 
which — capital will r. It is understood that 
dividends and fixed charges are not considered in making 
rates. There is no traffic that must go; even where rates 
are not apparently competitive, the traffic is. It is not 
lavish capital outlay which causes a railway to oppress 
the trader ; but, as Professor Hadley says, the prospective 
traffic and rates are (or ought to be) taken into account 
before incurring fixed charges. 

What are called ‘‘competitive rates,” which are (or ought 
to be) limited by operating expenses, ultimately rule the 
rates from non-competitive points. All rates, therefore, 
tend to be reduced to the ag ntof merely paying expenses. 
But these expenses may .be reduced by further outlays of 
capital, as seems to be the case in the North-Western 
improvements at Crewe. More traffic can then be taken 
at lower rates. 

Thus rates based on “ what the traffic will bear” come 
to be based on cost of service, meaning operating expenses 
only, and the process goes on until no more capital can 


got. 
Yours obediently, 
September 29, 1901. W. 





THE IRISH CHANNEL TUNNEL. 
To THe Epiror or ENGINEERING. 

Srr,—Mr. Grimshaw writes to you on the Irish Channel 
Tunnel, calling attention to the fact that no estimate has 
been made of the cost of changing the Irish gau 
5 ft. 3in.—to the English and Scotch—4 ft. 8hin. The 
tunnel project does include laying a third rail from the 
junction with the Belfast and Northern Counties Railway 
into Belfast, so as to work the line into Belfast Terminus, 
as a mixed gauge of 4 ft. 84in. and 5ft. 3in. This would 
meet the first requirements of the project, for, so far as 
passengers are concerned, all must change carriages at 
Belfast, there being, as yet, no through passenger service 
across Belfast. But as to goods traffic, Belfast is toa ve’ 
large extent a distributing centre for the interior, and, 
am informed, increasingly so, so that at first the amount 
of transhipment would not be very large; but whatever 
it would = would be easily arranged by a transfer 
station at the junction near Carrickfergus. I have 
made three or four of these transfer stations between 
3 ft. gauge and 5 ft. 3in. gauge lines in Ireland, and 
the cost of transhipment has been ascertained, and on an 
average is found to be covered by 3d. per ton, and the 
cattle can be transferred across a transfer platform into 
other wagons in a very simple and cheap manner. 
As soon as & American or Canadian through 
service is arranged, a third rail would be laid from or 
over the Northern Counties line to such station, or port, 
as may be selected ; and the cost of this for a double 
line of way would be approximately 900/. per mile, not a 
very large amount in connection with so large a develop- 


ment. 

Further, third rails would be laid as found necessary 
by the principal lines, and mixed gauge used, and thus 

adually, in the course of time, new wagons would be 
Bails of English gauge, and the gauge would be assimi- 
lated without any great expenditure or loss of stock. 

Yours faithfully, 
JAMES BARTON. 

Exchange Buildings, Dundalk, October 2, 1901, 





THE LOSS OF THE “COBRA.” 
To THe Epiror oF ENGINEERING. 
Srr,—So many theories are being written about the 
fatal loss of the Cobra, that it may be as well to look at 
the practical side of the question. The weakest part of 
the Pull of a destroyer is that at the top and sides of the 
engine-room. : : : : 
In destroyers with reciprocating engines, the engines 
are stayed fore and aft as well as athwartships to the 


In some destroyers, after running in heavy weather, these 
stays have been found damaged, and the steam pipes at 
the fore end of the engine-room leaking at the joints ; 
this shows that the stays and steam pipes are affected 
by the working of the vessel, and that P = probably take 
a good share in stiffening her. 

ith turbine engines these stays, if fitted, would be 
much lower down, and would not affect the stiffness of 
tbe upper part of the enginé-room. 

Now if we suppose the Cobra supported on two waves, 
and the weight of engines, boilers, coal, and reserve tank of 
feed water to come between these two waves, we should 
have a teridency for the ship to bend, the keel being in 
tension and the upper deck in compression. Now, as 
pointed out before, we have no stays high up to assist in 
resisting this compression, and as may be presumed from 
previous experience, the deck and sides are not strong 
enough by themselves, and therefore collapse. If the 
Cobra had had her store-rooms and magazines at the fore 
and after ends of the ship full of stores and ammunition, 
they would have partially balanced this action, as they 
might have been outside the two wave tops. f course, 
the boiler-rooms are stayed by means of the bunker bulk. 
heads running fore and aft, 

Yours truly, 


GIRDER. 





To THE EDITOR OF ENGINEERING. 

Sir,—The startling announcement has appeared in 

last week’s daily press that the ships sent to explore the 
site of the Cobra’s wreck have failed to discover any 
trace of a rock upon which she could have struck. Some 
other cause must therefore be sought for her breaking 
asunder amidships so suddenly and without warning. 
May the suggestion be offered whether the explanation 
may possibly be found in the superadded gyroscopic 
action of her twelve turbines themselves, rotating at so 
high a speed as 1200 revolutions per minute in planes 
transverse to the ship’s length? Being unable at present 
to refer to the full details given in your vol. Ixviii. 
(pages 191, 221, and 256), I have recourse for the moment 
to the statement in vol. lxix. (page 219) respecting the 
turbines in the sister-ship, the Viper. Here the weight of 
propellers, shafting, &c., is given as 7? tons, to which 
sprarendly must be added the weights of the twelve tur- 
bines. The photograph of the Viper in page 219 shows 
her steaming in a smooth sea, where gyroscopic action 
would not come into play. But in a rough sea, each 
wave she breasts would throw a bending strain upon her 
amidships, alternately upwards and downwards; as in 
testing an axle under a falling weight, and reversing it 
between each blow. To such alternate ney a a 
vated by the gyroscopic resistance, must the Cobra have 
been subjected by the heavy seas she encountered from 
the moment of quitting the Tyne till she so suddenly broke 
in two. 
Would any of your many competent readers think it 
worth while to investigate this suggestion ?—such as the 
Hon. Charles A. Parsons himself, or Mr. R. Edmund 
Froude, Mr. J. Macfarlane Gray, Mr. A. Malloch, Mr. 
Beauchamp Tower, Mr. O. Humphrey Wingfield, Mr. 
Sydney Barnaby, or any of the college professors of engi- 
neering, whose mathematics have not rusted like those of 
IGNORAMUS. 





A Mounicipat Motor.—The tramways committee of 
the Leeds City Council has passed a resolution authoris- 
ing the Lord Mayor to order a motor for the use of the 
corporation staff at a cost of 276/. 





Routine Stock on Ratiways.—The expenditure 
made for additional working stock upon the principal 
English, Welsh, Irish, and Scotch railways during the 
past half-year, and the aggregate expenditure made under 
the same head to the close of June, 1901, were as follows: 


Company. — ear. To J ng 80, 1901. 
Belfast Northern Counties .. 1,529 489,803 
Caledonian... re a 9,195 7,238,292 
Glasgow South-Western 27,214 2,482,785 
Great Central .. ve ,880 5,612,746 
Great Eastern .. 168,065 6,261,964 
Great Northern 4 in 83,351 7,359,020 
Great Northern (Ireland) .. 21,546 989,705 
Great Southern and Western 

(Ireland) ‘ ae os 31,014 ,195, 
Great Western .. zs aa 22,744 12,142,082 
Lancashire and Yorkshire .. 164,943 7,135,515 
Brighton. . aa se 03,905 3,295,013 
Chatham. . e 82 1,673,700 
North-Western. . 160,545 10,781, 5: 
South-Western. . 67,090 5,240,055 

Ibury .. ve oe 6,022 481,054 
Metropolitan .. se 20,184 567,363 
Metropolitan District . nil 303,546 
Midland .. é PY 289,444 16,475,343 
Midland Great Western 21,794 hy 
North British .. is 129,762 7,121,589 
North- m.. = 127,786 12,258,145 
North Staffordshire .. 7,161 950,947 
South-Eastern .. 77,181 3,248,860 
Taff Vale “a 126 592,980 


With regard to the new rolling-stock expenditure of the 
London, Chatham, and Dover and the South Eastern, 
it should be observed that these und are now 
worked by a joint managing committee, and that this 
committee expended 352,647/. for additional Bogen 
stock during the first half-year. Altogether, it woul 
appear that the 24 companies expended between them 
2053, 2131. for the first half of 1901, making their 

gate worki tock by yy 114,238, It will be 


king s 4 
seen that the figures for the first half-year vary greatly, 
being affec of course, by the different circumstances, 


and also probably, to some extent, by the divergent 








To 


remedy this we might arrange two sets of express 





upper parts of the engine-room, at the ends and sides. 


policies of the various companies, 
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CONTINUOUS WEIGHING MACHINE. 


CONSTRUCTED BY 


MESSRS. SAMUEL DENISON AND SON, 


ENGINEERS, LEEDS. 














Fic, 6, 


WE illustrate on the present and opposite s two 
forms of the Blake-Denison peer = 8 Calaie as 
manufactured by Messrs, Samuel Denison and Son, 
Hunslet Foundry, Leeds: the one specially adapted for 
automatically weighing material carried by conveyors, 
picking-bands, &c., without interfering with the travel 
of the band, while the other illustrates the same prin- 
ciple applied to a tramway. The weighing of material 
passing over band conveyors has usually involved the 
tipping of the coal or grain into a weigh-hopper and 
back again to the travelling band or trough, with 
the result that the amount of breakage or dust 
has been increased; while at the same time greater 
headway was required, With the Blake - Denison 
system the band travels over a roller substituted 
for one of the ordinary kind, the pitch bein 
uniform with that of all the others, but it is attache 
to the weighing machine, the mechanism of which 
automatically records the weight carried by this 
— roller as often as the band conveyor travels a 

istance equal to the pitch of the rollers. Thus, if the 
rollers are 6 ft. apart, the operation of weighing occurs 
at 6-ft. intervals of the band. . The roller is carried on 
the lower frame suspended by a rod from one end of 








the steelyard, which is constructed so as to rise per- 
pendicularly to the load ; a gripping device is fitted at 
the free end of the steelyard to hold it for an instant 
stationary, while a measuring cam ascertains and 
records the position of. the steelyard when so held. 
In the case of a conveyor for very heavy material, 
such as ore, the makers have arranged a system of 
levers, contained in a box below the fulcrum of the 
steelyard, to reduce the — coming upon the 
knife-edge of the steelyard itself. The resistance to 
the load in this case is provided by a plunger working 
in a bath of mercury in a cylindrical vessel, which is 
clearly shown attached to the steelyard on the general 
view of the machine (Fig. 1). The same object may 
be attained by the use of a spring or by other means ; 
but with the spring there is a possibility of the steel- 
yard oscillating, whereas the mercury bath insures 
steady movement. 

The. measuring device is really the most interesting, 
as it is the most ingenious part of the machine, and 
it is illustrated in detail by Fig. 4. It. consists 
of a section of-a quadrant ro fitted that it is free to 
fall against the lower edge of the steelyard imme- 
diately after the steelyard has been gripped. The 


483 
: paren pen. gd these movements—the srippin of the 
steelyard and the fall of the quadrant—is brought 


about by two cams carried by a horizontal shaft driven 
direct from the conveyor travel-mechanism by means 
of an upright shaft and a ~ of mitre wheels, as 
shown in Fig. 5; only one of the two cams is seen. 
The one cam operates the gripper, the other the 
measuring quadrant. The. mechanism of the latter is 
shown in fall lines on Fig: ‘4, while the dotted lines 


refer to the gripper gear, inwhich A en with 
the roller B attached to the mor angle lever C, 
and pressed against the face of the cam by the 


circular’ conipression weight D; from the lower 
part of C a rod is attached and connects with 
the compression bar E. It can readily be seen that 
a depression on the cam A causes the compression 
bar to move inward by force of the weight D, and 
to grip the steelyard at F. The measuring quadrant 
is operated by the cam G, which engages with the 
roller H upon a second ri cog ge lever I pivoted 
on the same centre as ae tee , and worked by a 
weight J. This lever is similarly attached by a rod to 
the measuring quadrant.: Through the operation of 
the cam and this series of levers there is a pulling 
‘action on the quadrant which moves forward against 
the steelyard according to the height which it may 
have been raised by the load passing over the conveyor. 
To minimise the blow of the quadrant on the steel- 
yard, a counterweight is suspended to the measuring 
quadrant. 

The measuring quadrant is provided with ten pawls, 
(Fig. 4), which engage with a finely-divided ratchet 
wheel firmly keyed to the spindle upon which the quad- 
rant is loosely mounted. It will thus be seen that 
when the quadrant falls forward, the pawls slip over the 
teeth of the ratchet wheel, and when the quadrant is 
returned to its normal position the ratchet rotates 
through an angle proportionate to the fall of the quad- 
rant—otherwise proportionate to the load. A set of 
ten pawls is also fitted to prevent any return motion 
of the ratchet-wheel. The motion of the ratchet is 
transferred to a suitable counting mechanism, shown 
in the ——— in front of the main pillar. The 
whole of the gear is operated from the conveyor. 

The same general principle has been successfully 
applied to a tramway-weighiog mechanism, as illus- 
trated by Figs. 1 to 3 and Fig 6. In this case the 
movements necessary are produced by a cam upon a 
rocking shaft worked by a tappet on the tramway 
wagon as it passes over the machine. The cam is 
shown at A. As the ey travels it first operates 
the pri ping mechanism. is latter consists of a right- 
angle lever, having the horizontal arm weighred 
at J for the return stroke, and the upright part ending 
with a cam face engagivg with the roller C. As the 
operating cam is pushed back by the wagon, the roller C 
falls, thus nipping the lever by means of the jaw D, 
to which it is attached by the link E (Fig 3). As the 
wagon proceeds the tappet engages with a further 
aw upon the operating cam, pushing it still 
urther back. This causes the — upon the up- 
right arm F to press endwise the shaft G, to the further 
end of which the measuring quadrant is connected, 
The connection is by means of a link having an oblong 
slot, so that the measuring quadrant is free to fall 
forward against the steelyard, carrying with it a series 
of pawls actiog in the same way as in the conveyor 
machine alre described. Upon: the return stroke 
the amount of the load is exhibited upon the dial H 
and on the numerical counter I. -The dial and counter 
are in aninclined — for facility in reading. The 
return stroke of the shaft G is obtained by means of 
the weight J, and its motion is further controlled 
by the air buffer K. We have seen both machines in 
operation, and they worked very smoothly. 





NOTES FROM THE UNITED STATES, 
PHILADELPHIA, September 25. 

Tue striking mills are now for the most part 
running. The tinplate workers are demanding certain 
concessions, and in case of refusal declare they will 
strike. Among recently-announced improvements are 
a large addition to the American bridge works near 
Pittsburgh, a large machinery plant at Braddocks, a 
200,000 dols. galvanising plant at Sharon, Pa., and an 
extensive addition to the works of the Sharon Steel, 
Company at that place. Other extensions, heretofore 
noted, are being hastened with all possible apenas 
in view of the extraordinary demand in sight. The 
copper companies are affected by the failure of the 
Amalgamated Copper Company to declare an extra 
dividend. The earnings of the five great copper com- 
panies controlled by the Amalgamated are no more 
than to pay 8 per cent. on 155,000,000 dols. capitalisa- 
tion. Hoxeurs revail of a drop. The European de- 
mand having fallen off, over-production is beginning 
to be a t. The only course left open to main- 
tain price at 17 cents is to reduce uction. 

As to markét. conditions, the developments of the 
past few days all point to a large business during the 








coming months in the way of covering demands 
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for the coming year. Large consumers are seeking 
to arrive at conclusions as to the increase of pro- 
duction during the first half of next year, from the 
new plants now under construction. The unknow- 
able factor in the problem is the magnitude of 
the incoming uirements. Apparently, they are 
without limit. For the present, users of iron and 
steel feel they are running no risk in ordering a few 
months ahead. But the fact is recognised that prices 
of some steel products are on an artificial basis— 

articularly as to Bessemer pig, billets, and rails. 

he answer, is that the combinations can control 
prices. This view is not accepted everywhere. Those 
who control their ore supply (and all do) would not 
lose money at half the ruling price for rails. But in 
view of the present and prospective demand, the 
question of lower prices can be indefinitely postponed. 
Railmaking capacity will be considerably enlarged. 
Railroad managers in the West have not altogether 
relinquished the idea of getting mills of their own. 
The Ensley-Alabama mill will make rails in Decem- 
ber. The Colorado mill is to be enlarged, but its 
location forbids cheap ores. There will be quite an 
increase in open-hearth capacity in the coming year. 
Pig iron is very strong in all markets. Many furnaces 
are sold to December 31. 





THE REDHEUGH BRIDGE, NEWCASTLE. 
ON-TYNE. 

On our two-page plate this week we illustrate some 
of the details of the new bridge recently erected over 
the Tyne by Sir William Arrol and Co., of Glasgow, 
to the designs of Messrs, Sandeman and Moncrieff, 
MM.1.C.E., of Newcastle-on-Tyne. The bridge re- 
places a structure erected some years ago, mainly 
with the object of connecting the gas and water 
mains on the south of the river with those on 
the north. Traffic has, however, increased so 
much of late that better accommodation was required, 
and hence the new structure was decided on. In our 
issue of May 10 last we illustrated the new bridge as 
it approached completion, and we purpose in future 
issues to illustrate further details of the metal work 
and masonry, and shall therefore reserve a complete 
description of the structure till these are available. 
It will be sufficient in the meantime to state that the 
bridge consists of two channel spans of 252 ft. each, 
two shore spans of 170 ft. each, its total length, in- 
cluding approaches, being 1190 ft. The carriage-way 
is 20 ft. wide, and there are two 7 ft. sidewalks. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was flat and idle on Thursday forenoon, when about 5000 
tons were dealt in at lower prices. 
previous days, was confined to Cleveland iron, which 
closed 4d. per ton down at 45s. 1d. per ton cash buyers. 
Scotch warrants were quoted 1d. per ton down at 53s. 11d. 
per ton cash buyers, and Cleveland hematite iron was 
quoted unchanged at 603. per ton cash sellers. Only 5000 
to 6000 tons were done in the afternoon, the market 
closing weak. Scotch warrants, which were again 
undealt in, were quoted 3d. per ton down on the day 
at 53s. lid. cash buyers. leveland closed 44d. per 
ton down on the day at 453. O4d. cash buyers, and 
Cumberland hematite iron finished 44d. down at 59s. 74d. 

r ton one month. The settlement prices were as 
follow: Scotch, 54s.; Cleveland, 45s. 14d. ; hematite 
iron, 593. 9d. per ton. The warrant market was rather 
firmer in tone on Friday forenoon in sympathy 
with the recovery that had been made in copper, 
the weakness of which had previously accoun for 
the fall. About 6000 tons changed hands, and Scotch 
made 14d. and Cleveland 24d. 
533. 1jd. for the end of the year, with sellers after- 
wards at 533. per ton. In the afternoon pig iron was 
steady at near the previous prices. The sales amounted 
to 2500 tons, including 1000 of Cleveland at 45s. 04d. the 
end of the year, and 44s, 104d. for the middle of January. 
The closing settlement prices were: 54s., 45s. 24d., and 
593. 84d. The market was quiet in the forenoon on 
Monday, when about 8000 tons were dealt in. While 
Scotch warrants were 1d. per ton easier at 533. 11d. per 
ton cash sellers, Cleveland was 1d. per ton better at 
45s. 24d. per ton cash, with buyers over. Only some 3000 
tons were done in the afternoon, Scotch warrants, which 
were not deals in, were quoted at Friday’s closing prices— 
543. per ton cash sellers. Oleveland left off 14d. per ton 
up on the day at 45s. 3d. per ton cash, with sellers over. 
Cumberland hematite iron finished 1d. per ton up on 
the day at 593. 94d. per ton cash sellers. The settle- 
ment prices were: 53s. 104d., 45s. 3d., and 59s. 74d. 
per ton. Business was very slack on the pig-iron 
market on Tuesday forenoon, when not more than 
1000 tons changed hands. Prices, however, were 
firm, Scotch making $d. and Cleveland 1d. per ton. Only 
other 1500 tons were dealt in at the afternoon session, 
but prices were firm, Scotch gaining 3d. per ton on the day, 
and Cleveland 1d. per ton. At the close the settlement 
prices were : 54s., 453. 44d., and 593. 9d. per ton. Some 
4000 tons of ae Pore changed hands at the forenoon 
market to-day. bch lost 1$d. per ton, Cleveland was 
unchanged, and hematite iron was firmer. At the after- 
noon session about 3000 tons were dealt in, and 
prices remained steady. The settlement prices were 
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54s., 458, 44d., and 593. 104d. per ton. The fol- 
lowing are the quotations for No. 1 makers’ iron: 
Clyde, 66s. 6d. vex ton ; Gartsherrie and Calder, 67s. ; 
Langloan, 69s. 6d.; Summerlee, 71s.; Coltness, 78s. per 
ton—all the foregoing shipped at Glasgow ; Glengarnock 
(shipped at Ardrossan), 663.; Shotts (shipped at Leith), 
70s.; Carron (shipped at Grangemouth), 69s. 6d. per 
ton. 
the 
continues good against current contracts, although 
foreign inquiries are very restricted. The latest 
American advices are stronger for early requirements, 
but as regards the future confidence is nob so pro- 
nounced. The number of furnaces in blast is 83, 
against 80 at this time last year. Yesterday after- 
noon the amount of stock in Messrs. Connal and Co.’s 
public warrant stores stood at 58,311 tons, as compared 
with 58,321 tons yesterday week, thus showing a reduc- 
tion for the past week amounting to 10 tons. 


Finished Iron and Steel.—The following intimation has 
been communicated by Mr. John M. MacLeod, C.A., to 
Messrs. James C. Bishop and John Cronin, joint secre- 
taries of the Scottish Manufactured Iron Trade Concilia- 
tion and Arbitration : ‘* In terms of the remit, I 
bave examined the employers’ books for July and August, 
1901, and I certify that the average realised net price at 
works brought out is 6/. 3s. 2.57d. per ton.” This means 
no change in the wages of the workmen. Hematite iron 
warrants have been dealt in during the week at from 
59a. 9d. to 59s. 74d., whilst makers’ brands vary from 60s. 
to 61s. per ton, according to the time of delivery. Both 
East Coast! and Scotch are in good demand, and are 
quoted at 60s. to 63s. 6d. per ton delivered at the steel 
works in the respective districts. 

Clyde Shipbuilding Trade: Launches during Septem- 
ber.—During the month which ended on Monday there 
were 17 vessels launched on the Clyde, of a total of 
40,910 tons, as against 16 vessels, aggregating 27,000 tons, 
in the corresponding month of last year. Some of the 
Clyde shipbuilding firms are rather unwilling to fur- 
nish the facts regarding vessels which they are believed 
to have contracted for, but it is known that the 
new work contracted for during the past month amounted 
to about 35,000 tons. The new contracts are spread 
all over the Clyde, and the biggest vessel 1s one 
of 8000 tons, to be built by Messrs. Robert Duncan and 
Co., Port Glasgow, for home owners. Here are some of 
the vessels launched: The Shirala, 5500 tons, built by 
Messrs. A. and J. Inglis, Pointhouse, Glasgow, for the 
British-India Steam Navigation Company; the Baron 
Balfour, built for Mr. Hugh Hagarth, Glasgow, by 
Messrs. A. Rodger and Co., Port Glasgow; the Corfe 
Castle and the Alnwick Castle, built respectively by 
Messrs. Barclay. Curle, and Co., and by Messrs. Wm. 
Beardmore and Co., for the Union-Castle Line of South 
African steamers, both 4600 tons; the Hansang, 2350 
tons, built for the Indo-China Steam Navigation Com- 
pany, by the London and Glasgow Shipbuilding and 

“ngineering Company ; the Indrasamba, 6500 tons, built 


by Messrs. Connell and Co., Scotstown, for Mr. T. B. 
Rayden, Liverpool ; the Lathington, 3800 tons, built for 


Mr. Kay, Belfast, by Messrs. bert Duncan and Co., 
ort Glasgow. Already the total launches of the nine 
months amount to 161, and aggregate 357,387 tons, larger 
than any total for the whole year. 

Opening of St. Fillans Railway.—On Tuesday, Octo- 
ber 1, the first section of the Lochearnhead and Comsie 
Railway—which extends from Comsie to St. Fillans, a 
distance of six miles—was opened for all classes of 
traffic. For the present, three trains are to run each way 

r day. The work on the second section of the line, 
rom St. Fillans to Lochearnhead, is already started, 
Mr. John Paton and Co., contractors, Glasgow, who hold 
the contract for the first section, being again the con- 
tractors. : 

The New Light Railway to Leadhills.—This railway 
was opened on Tuesday. This line is of considerable 
local importance, for hitherto the district has been cut off 
from all railway connections. It is about six miles in 
length, and bye and bye it will be extended to Wenlock- 
, about three miles further. Leadhills is said to be 
the highest inhabited village in Scotland. It enjoys a 
very pure atmosphere, being exceptionally pure and 
bracing. The speed of the trains is nob to exceed 20 
miles per hour, and the drivers have been instructed to 
stop at a moment’s notice when approaching the level 
crossings. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheepbridge Coal and Iron Cumpany.—A dividend of 
20 per cent. was declared at the annual meeting of the 
above 9 held at Sheffield on Monday. The 
chairman (Mr. Frederick Fowler) remarked that the 
output of coal was slightly less than in the preceding year, 
mainly because the colhiers, when receiving high wages, 
would yd on Saturdays and Mondays. The price of 
coal had fallen on the average 5s. per ton, and it was 
anticipated that the tax on coal would be felt chiefly on 
secondary qualities. Just now trade was rather steadier, 
and prices were slightly better. 


_ Leeds Association of Engineers.—At the opening meet- 
ing of the winter session in connection with this Society, 
the president (Mr. G. W. Blackburn, M.I.M.E.) gave 
an interesting ad Alluding to the development of 
electricity he said steam power would, he thought, in the 
near future, be generally replaced by in com- 
bustion motors in the neighbourh of collieries, 
where a lower class of fuel could be used without cost 
of carriage, or power gas might be distributed from 


There has been rather less business doing during | 
past week with home consumers, but the demand | 





thence over wide areas. The advantage to be derived from 
electrical transmission lay in the fact that the power 
could be applied at any speed, and transmitted with the 
greatest convenience to points distant from its source. 
On the subject of tool-making, he said that our tool- 


|makers were showing a tendency to follow American 


methods, and he declared that there was no reason why 
we should lose the lead in mechanical engineering. 
Co-operative Coal-Mining.—On Tuesday, delegates from 
societies constituting the North-Western section of the 
Co-operative Union unanimously approved of a scheme 
to purchase for 80,000/. an estate of 2045 acres near 
Doncaster, in order to sink a colliery, and to work it on 
behalf of the co-operative societies, The matter will be 
brought before the wholesale society for confirmation. 


Mr. C. B. McLaren, M.P., on American Competition. 
—Speaking at the annual meeting of the Sheepbridge 
and Iron Company on Monday, Mr. C. B. McLaren, 
M.P., said that his opinion was that the day would come 
when the Americans would have to settle the differences 
between capital and labour, as done in this 
country during the past eration. When labour was 
better organised in the United States, the Americans 
would not find it se easy to send iron and steel over to 
this country. Up to the present the competition had not 
affected the iron trade very largely, but it had been useful 
in calling the attention of ironworkers to American 
methods. They (the Sheepbridge Company) had not 
been behind any concern in this country in taking ideas 
from the United States. Their new pipe t was not 
only superior to anything in this country, but there was 
only one as good in the United States. The new blast- 
furnace was a most beautiful piece of mechanical inge- 
nuity, and there was not another furnace of the kind in 
England, or, perhaps, in Europe. 

Tron and Steel.—The improvement in the iron and steel 
trades of the district is sustained, the recent advances 
having had little, if any, effect) in checking orders. 
Makers are by no means anxious to sell largely for for- 
ward delivery, believing that a further and early advance 
will be attainable. The output of material has been 
largely increased during the past month, and all round 
the outlook is more satisfactory than it has been for a 
considerable period. 


South Yorkshire Coal Trade—There is no change to be 
recorded in connection with the coal trade of the district. 
Many pits are now running full time, and the average is 
about five days’ work a week. Business continues brisk 
in house qualities. The first. e sorts are moving 
away very freely, London and the Eastern Counties 
being large customers for these classes of coal. Secondary 
sorts do not find such a ready market. A general advance 
has been made in prices for softs, averaging about 1s. per 
ton. Best Silkstones make from 13s. 6d. to 14s. 6d. per 
ton, and Barnsley house lls. 6d. to 12s. 6d. per ton. 
There is no alteration in the demand for hards, in which 
a steady business is being done. Railway companies and 
manufacturers are drawing full supplies under their 
contracts. Small coal is in poor demand, and stocks are 
accumulating at the pits. Prices are weak. The coke 


trade remains unchanged, business being steady. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
pretty numerous attendance on ’Change, the market was 
rather strong and a fair business was recorded. Pig iron 
buyers were a good deal in evidence, and some rather large 
sales occurred. No. 3 g.m.b. Cleveland pig iron was 
45s. 6d. for prompt f.o.b. delivery. At the opening of 
the market buyers hesitated to pay that price, and as a 
matter of fact purchases were Be & at 45s. 44d., but 
towards the close 45s. 6d. became the general quotation, 
and business was done at that figure. e lower qualities 
were very firm in price and were scarce, especially grey 
forge, of which there was said to be practically none obtain- 
able for early delivery. No. 4 foundry was raised to 
44s, 6d. ; grey forge, to 443.; mottled, to 43s. 6d. ; and 
white, to 43s. East Coast hematite pig was a good deal 
inquired after, but makers having recently sold their 
output for a month to six weeks ahead, and there being 
no stock, there was no iron available for sale, and con- 
sequently no business was transacted. The demand was 
for early delivery. Producers quoted 60s. for Nos. 1, 2, 
and 3 delivered over the month of November, and that 
was the only offer they were able to make. There was a 
good deal of grumbling about the scarcity of hematite 
iron, and buyers who have failed to make their contracts 
are not now likely to get their wants satisfied. Spanish 
ore was steady, and in fair request at about 15s. 9d. 
ne Tees for rubio. To-day quotations were un- 

tered. 


Manufactured Iron and Steel.—During the week little 
new has_ occu in the manufactured iron and steel 
trades. In most branches a good deal of work is being 
turned out and quotations are well upheld. Producers 
have fairly good contracts on hand, and they are not 
necessitated to press their articles on the market. In one 
or two departments a rather better inquiry is reported. 

Reduction in Wages.—Mr. Waterhouse, in his t,o 
the Board of Conciliation and Arbitration for the u- 
factured Iron and Steel Trade of the North of England, 
states that in accordance with the sliding scale arrange- 
ment there will be a reduction of 6d. per ton on puddling, 
and 5 per cent. on all other forge and mill wages, 
to take place from the 30th ult. The average n 
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gy yr dg on manufactured iron allen 
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reduction this year, wages having fallen 174 per cent. 
since January. The only encouraging feature is an 
increase of some 500 tons in the sales, as compared with 
the preceding two months. The sales and average net 
selling prices per ton during the two months ending 
August 31 were: Rails, 154 tons, 5/. 193. 5.76d.; plates, 
4254 tons, 7/. 33. 8.33d.; bars, 10,337 tons, 6/. 63. 8.93d.; 
angles, 1396 tons, 62. 9s. 1.51d. 

Iron and Steel Shipments.—Pig-iron shipments for 
September are Seeing, and are, in fact, with the 
exception of those for the same month last year, the 
worst September clearances since 1894. For the month 
just ended they totalled 83,211 tons, against 73,872 tons 
for the previous month, and 81,482 tons for September, 
1900. Scotland was the biggest customer, taking 28,895 
tons out of a total coastwise clearance of 39,722 tons. 
Shipments to foreign ports amounted to 43,496 tons, 
of which Germany took 14,144 tons ; Italy, 9147 tons; 
and Holland, 6811 tons. It will thus be seen that 
the German trade has fallen away very greatly. At 
one time a very large proportion of the pig iron made 
here was sent toGermany. Manufactured iron shipments 
for September amounted to 11,174 tons, against 18,100 
tons for August, and 15,894 for September a year ago. 
Steel clearances reached 16,052 tons last month. against 
15,875 tons for the previous month, and 14,163 tons 
for the corresponding period a year ago. The largest 
shipments of manufactu iron last month (1370 
tons) was to Egypt; and India was the best customer for 
steel, taking 3167 tons; Russia coming second, with 2128 
tons. 


Coal and Coke.—Coal is steady. Unscreened Durham 
bunkers are quoted 11s. to 11s. 3d. f.0.b., and best Dur- 
ham gas 123. to 123. 6d. f.o.b. The demand for coke 
continues good, and the supply is hardly sufficient to 
meet the requirements. Medium blast-furnace qualities 
have been advanced to 163. 6d. delivered here, 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal prices have been well maintained. 
There are even indications of the market hardening 
during the present month. The best steam coal has made 
17s. 6d. to 18s. per ton, while secondary qualities have 
brought 16s. 9d. to 17s. per ton. The demand for house- 
hold coal has been good ; No. 3 Rhondda large has made 
16s. to 162. 3d. per ton. Coke has maintained former 
rates, foundry qualities making 193. to 203. per ton, and 
furnace ditto 16s. 6d. to 17s. 6d. per ton. As regards 
iron ore, the best rubio has brought 14s. 3d. to 14s. 6d. 
per ton, while tafna has realised 15s. to 15s. 6d. per ton. 

Welsh Coal for Egypt.—A contract for 110,000 tons of 
large steam coal for the Egyptian Government railways 
—ae closed at Newport at 12s, 2d. per ton free on 
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The South Wales Steel Trade.—A meeting of the iron 
and steel workers, mechanics, and others sliding-scale 
committee for South Wales and Monmouthshire, was 
held at Abergavenny, on Tuesday, to receive the auditors’ 
award of the average price of rails and bars for the three 
months ending August 31, 1900; the result being that 
wages will be reduced 7 per cent. as from October 1. 

Welsh Coal for Italy.—Messrs. Pyman, Watson, and 
Co., have secured an Italian Navy order for 50,000 tons 
of best Cardiff steam coal. The cost price, including 
freight, is 32s. 2d. per ton net; and, according to the 
terms of the contract, delivery is to be made at 24 
specified ports in certain arranged quantities over the 
last quarter of the present year. After deducting freight 
and other incidental charges, the free-on-board price of 
the coal contracted for works out at something like 17s. 
per ton. 

Cardiff Tramways.—The Tramway Committee of the 
Cardiff Town Council passed on Friday a resolution 
asking the council to inform the tramways company that 
unless the offer to purchase the lines at 40,0007. is accepted 


by October 21, the offer would be withdrawn, and arbi- | Mr 


tration resorted to. Atthe same meeting, it was stated 
that work at the new power station would not be com- 
pleted until three months after the date anticipated, 
viz., the end of March, instead of the end of Deaniiter, 


Sewage Disposal.—The Tredegar District Council has 
received a report from Messrs. Beesley, Son, and Nicholls 
upon a scheme of sewerage and sewage disposal. Pro- 
vision is to be made in the sewers for at least three times 
the present Pe poy of 18,000. Two methods of purifi- 
cation are t with in the report, viz., single-contact 
bacteria beds, and the double-contact system. The sewers 
will be laid at such a depth as will allow of cellar floors 
bene eee The Sirbowy and the Nantymelyn Brook 
will be used for flushing purposes. The works comprise 
about 104 miles of sewers. The engineers recommend 
that an area of 25 acres should be secured for the recep- 
tion of the sewage. The engineers consider that either 
the septic or double contact of bacterial treatment would 
be applicable to the district. The estimate of the septic 
tank system, after allowing 5 per cent. for contingencies, 
is 33,9432.; and of the double-contact system 33,0012. 

Exeter Railway.—After some delay in construction, 
the Exeter Railway is at length approaching completion. 
Although less than nine miles in length, the line will form 
an important addition to the railways of the district, 
since it will link the Great Western system at Exeter 
with the Teign Valley Railway near ye eo and thereby 
bring the valley of the Teign into direct communication 
with Exeter, shorten the distance between Moretonhamp- 


stead and Exeter by eight miles, and in conjunction with 
the Teign Valley Railway provide a second line between 
Exeter and Newton Abbot. The contractors—Mesars. J 
and J. Dickson, 
vigour, Mr. F. 


of London—are pushing on the work with 
Bluett is the engineer conczrned. 





MISCELLANEA. 


A SHORT special course of lectures on Insulation and 
Insulating terials is about to be delivered by Mr. 
Mervyn O’Gorman, M.I.E.E., at the Technical College, 
Fiosbury, on Thursday evenings. The first of the six 
lectures will be given on October 10th. 


The first submarine boat for the British Navy was 
successfully launched on Wednesday, the 2nd inst., from 
the yard of Messrs. Vickers, Sons, and Maxim, Limited, 
at Barrow-in-Furness, in the presencs of a distinguished 
company. The boat was illustrated and deseribed in 
ENGINEERING, vol. Ixxi., page 395. 


The traffic receipts for the week ending September 22 
on 33 of the principal lines of the United Kingdom 
amounted to 2,047,785/., which was earned on 20,153} 
miles. For the corresponding week in 1900 the receipts 
of the same lines amounted to 2,036,294/., with 19,885 
miles open. There was thus an increase of 11,491/. in the 
receipts, and an increase of 267? in the mileage. 


A report drawn up by two engineers appointed to 
examine into the stability of the Brooklyn Suspension 
Bridge, after the recent accident, states that important 
repairs are urgently needed, as the present margin of 
safety —_—- =e small. This state of affairs seems 
to have n brought about by deterioration and over- 
loading. The full report has not yet been published, as 
the authorities desire to have further expert opinion on 
the matter. 


A large plant for the production of ferro-chrome by 
means of the electric furnace has been erected at the 
Falls of Great Kanawha, near Charleston, by the Willson 
Aluminium aw oh The present plant is capable of 
producing 3000 electrical horse-power, but the water avail- 
able will suffice to more than double this output should 
the necessity arise. The ferro-chrome is produced from 
ores imported from Asia Minor. The output of the works 
is at present all taken by the Carnegie and Bethlehem 
Steel Companies for armour-plate manufacture. 


The Railroad Gazette states that steel castings are now 
being used for the bar frames of the heavy locomotives 
now coming into use in the United States. For lighter 
engines the welded wrought-iron frame is still employed, 
as it is cheaper than a steel casting, and the welds being 
comparatively light, can be readily and thoroughly made. 
At the Baldwin Locomotive Works the present practice 
is to use steel castings for all frames for engines having 
cylinders 20 in. in diameter or more. From January 1 to 
Augusi 31 last this firm turned out 336 engines with steel 
castings for frames. 


A smart piece of work was accomplished on board the 
steamship Titania, belonging to Mesars. C. Howard and 
Sons, London, during her voyage from Cape Town to 
Monte Video. When 19 days out she lost her propeller, 
and was helpless in a somewhat unfrequented track. of 
the Atlantic. She carried a spare ar se er, and an effort 
was at once made to fix it. By ballasting forward the 
stern was raised out of the water, and after nine hours’ 
work the new propeller was got into position. The vess<! 
arrived at Monte Video without further mishap, and it 
was found that the work had been done so satisfactorily 
that she was able to p with a cargo to a Con- 
tinental port, and thence to Barry without further 
repairs, 

Official intimation has just reached Mr. Edwin O. Sachs, 
chairman of the British Fire Prevention Committee, that 
a large silver portrait medal accorded by her Majesty the 
German Empress, in connection with the Fire Congress 
of June last, has been presented to the executive of the 
committee as a mark of appreciation for the services 
rendered by that body in the demonstration of scientific 
and economic aspects of fire protection. It will be re- 
membered that a deputation of the committee, compris- 
ing Mr. Edwin O. Sachs (chairman), Mr. Ellis Mars, 

. F, R. Farrow, and Mr, E. , accompanied 
by the secretary and engineer, visited Berlin in the 
summer, and that an important exhibit of technical 
models and photographs was loaned to the German 
authorities for the exhibition held in connection with the 
congress. 


A series of experiments on the switches best suited for 
use with high potential currents was recently carried 
out at the generating station of the Metropolitan 
Traction Company, New York. Particulars of the 
observations made and the conclusions arrived at are 
given in a paper read by . W. Rice, Jun., at the 
Buffalo convention of the American Institute of Electrical 
Engineers. Mr. Rice states that air break switches proved 
useless. At 40,000 volts the arc drew out to a distance of 
over 30 ft., and gave rise to oscillations, doubling or treb- 
ling the normal potential of thesystem. A type of switch 
which was found to work satisfactorily at 40,000 volts 
was, however, ultimately devised, This consists of two 
contacts, each immersed in an open-topped can of oil. A 
bridge-piece, suitably arranged, is placed above the cans, 
and on being lowered completes the circuit with the sub- 
merged contacts. The circuit is opened by raising the 
bridge-piece, the amount of rise being 12 in. in the case 
of a switch for 6000 volts and 17 in. for a 12,000-volt 
switch passing 800 amperes. 

During the summer the new ae from Le Fayet 
to Chamounix was opened. This line has been constructed 


by the Paris-Lyon-Mediterranée Railway Company, but | Reso 


is of metre gauge, and is worked by electric power. Its 
total length is 19 kilometres (11.8 miles), and the total rise 
in this distance is 1600 ft. The maximum gradient is 
1 in 11.1 for a distance of 1.35 miles, and there is another 
gradient of 1 in 124. which is 0.85 mile long. These 
gradi:nts are worked by adhesion, the speed up being 
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6.2 miles per hour. A third rail is laid along these gra- 
dients, with which the special brakeshoes on the cars can en- 

Seven bridges, ranging in span from 85.3 ft. to151 ft., 
ones been required. Two only are of masonry, the re- 
mainder being of steel. The current is collected from a 
side rail, and water power is, of course, used at the 
generating stations, of which there are two. Lach is 
provided with four dynamos of 200 kilowatts each, and 
two exciting dynamos of 40 kilowatts each, but the water 
available is capable of operating very much plants. 
The trains consist of four carriages, each capable of carry- 
ing thirty-two passengers, the total weight loaded being 
90 tons. For the major portion of the year five trains are 
to be run daily each way, but in the two busiest months 
nine will be required. e cost has been high, averag- 
ing 35,0002. per mile, and hence fares have been fixed at 
double the ordinary rates. 


The Thames Embankment will shortly be lighted 
by means of electricity. The first portion of 
the lighting was formally opened on February 23 last by 
the London County Council. This consisted of the 
ang t lighting, where the standards already existin 
or the purpose of carrying the gas lamps were fitted wit 
lanterns and arc lamps specially designed and made by 
the Gilbert Arc Lamp Company, Limited, Chingford, to 
resemble as far as possible the old design. Owing to the 
closeness of the standards and the limited  apaee to be 
lighted by those particular lamps, lamps ing about 
half the usual amouni of electrical energy and giving a 
proportionately small light were used. There are con- 
siderable difficulties in using these small current lamps, 
and this is the first time they have been successfully used 
for extensive public lighting, The lighting of the main 
thoroughfare, now about to be started, also contains some 
novel features. The engineers to the Council recom- 
mended the use of long-burning open-type Gilbert aro 
lamps, 50-80 hour, — 6 fo. of carbon, which greatly 
lessen the cost of labour for a The lamps are 
also provided with arrangements for lowering them to 
the ground, thus avoiding the use of ladders. which are 
particularly inconvenient in crowded streets. The current 
is supplied from a gas-driven station, also erected to the 
requirements of the County Council’s engineers. 





Borovecu or Biacksurn.—The Electricity Committee 
of Blackburn have accepted the tender of Messrs. Dick, 
Kerr, and Co., Limited, of 110, Cannon-street, London, for 
three 850-kilowatt steam dynamo sets with Belliss engines. 





Coat ConsuMPTION IN France.—The American Coal 
and Shipping Agency, of 2, Square de l’Opera, Paris, 
have issued a series of sketch maps showing diagramati- 
cally tne consumption of domestic and foreign coal in 
the different departments of France. From this it 
appears that France provides for about seven-tenths of 
her needs from her own resources, whilst about one-sixth 
the total is imported from Great Britain. British coal 
is naturally most used in the Maritime Departments. 





Tue TELEGRAPH IN InDIA.—The length of telegraph 
in British India in 1890-91 was 37,070 miles. In 1895-96 
the total had risen to 46,375 miles; and in 1899-1900 it 
had further advanced to 52,909 miles. The length of 
telegraph cable in operation in British India in 1890 91 
was 251 miles; in 1895 96, 263 miles; and in 1899-1900, 
283 miles. The capital expended upon Indian telegraphs 
stood in 1899-1900 at 4,510 9397. The number of messages 
forwarded last year was 6,237,301, producing a revenue of 
565,6762. The working expenses of the year having been 
447 758/., the net revenus of the twelve months was 
117.9187 , or 2.61 per cent. upon the capital expended. 
The corresponding return in 1898-99 was 1.60 per cent. 





 “Ferrorix.”—On page 543 of our last volume, we called 
attention to a new flux called ‘‘ Ferrofix,” which is manu- 
factured by Messrs. H. Bertram and Co., 28, Queen- 
street, E.C., and used for brazing castiron. Since then we 
have, on two occasions, had to re certain cast iron 
parts of our printing machinery. The operation was in 
each case performed by brazing, using ‘‘ferrofix ” as a flux, 
and the result has been thoroughly satisfactory. We 
mention this fact thinking that 1t may be of interest to 
users of printing sp sapoome who are, we know from ex- 
perience, often put to considerable inconvenience through 
the breakage of one or more of the many cast iron parts 
of their machines, and have, in consequence, either to get 
new parts, or have the old ones patched up in a clumsy 
and expensive manner, the delay so caused being often 
very serious, 





Prrsonat.—The British Thomson-Houston Company, 
Limited, have removed their principal office to their 
works at Rugby, and will in future maintain only a 
branch office at 83, Cannon-street, E.C.—Mr. W. Stamm, 
of 25, College-hill, Cannon-street, E.C., informs us that. 
he has been — sole agent for the United Kingdom 
of Mr. Ernst Schiess, of Duesseldorf-Oberbilk, manufac- 
turer of machine tools of every description, and gor d 
for —- work.—We are asked to state that Mr. Wil- 
liam Boby has moved his offices from Union-court to 
Nos. 876-879 in Salisbury House, London-wall, E.C.— 
Mr. Jenner G. Marshall, consulting] engineer, has removed 
from Norwich Union Chambers, Congreve-street, Bir- 


mingham, to Atheneum Chambers, 71, Temple-row, 
Birmingham.—Dr. David T. Day, head of the Mineral 
urces ment of the United States Geological 


Survey, has been appointed to the editorship of the 
Engineering and Mining Journal, of New York, vacant 
by the regretted death of Mr. R. P. Rothwell, under 
whose guidance the paral in question attained its 
present position as the leading mining and metallurgical 
journal of the United States, 
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AMERICAN RECIPROCITY. 
THE cruel assassination of President McKinley 
is not to check the progress of a notable develop- 
ment of American policy that was foreshadowed by 
the speech he delivered so shortly before his death. 
For many years past the abandonment of extreme 
Protection by the United States Government has 
been predicted, but no administration has hitherto 
felt itself strong enough to face the storm that 
would be aroused by even the suggestion of such a 
policy, — the will were there. There can 
be no doubt that in the eastern part of the Republic 
the existing fiscal system was generally preferred. 
The late President himself first rose to popularity 
as the author of the more stringent system of Pro- 
tection with which his name was associated ; and 
the unexampled prosperity of the country thst has 
been experienced during the last few years—a pro- 
sperity that extended to all classes—made it very 
difficult to advance the Free Trade doctrines that 
are all but universally considered—or were until 
quite recent times—the axioms of our own fiscal 
policy. That America and England stood on 
different platforms must never be forgotten. The 
United States had young industries to cherish and 


majority of them that time has passed. 

It has been one of the commonplaces of Free- 
traders here to insist that American Protection is 
the best friend of the British exporter. “Tf only 
the Americans had Free Trade,” they would say, 
‘* how much more severe trans-Atlantic competition 
As Protectionists we need not fear 


well-known ments and examples, but it has 
been a little disconcerting of late to find, in spite 
of theory, that Americans have not only been 
competing with and sometimes beating us in 


manufacturers with success, even within our own 
borders ; and that to no small extent. 

The reason for this is chiefly to be found quite 
outside political considerations, and those who 
wish to be more fully informed on the subject 
cannot do better than consult the remarkable 
series of articles published in these columns two 
years ago, and which were contributed by some of 
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05 | ever the difficulty to himself 


juries so wantonly inflicted upon him, a new and 
unknown force ap . Thatit wasan important 
force every one who had come in contact with Mr. 
Roosevelt, either as Vice-President or in his former 
official position, was fully aware. Those who were 
acquainted with him, however, were sure that 
whatever course he took would be that which in 
his opinion would be most conducive to the pros- 
perity of America, whatever the danger and what- 
rsonally, and care- 
less how the procedure would affect other States. 
No man has ever been less afraid of being patriotic 
than President Roosevelt. There is nothing of the 
fluid cosmopolitan in his character. 

Such a man was needed if the firm-rooted Pro- 
tectionist policy was to be fought. The establish- 
ment of the giant trusts and combines, of which we 
have heard so much lately, has both strengthened 


1]}and weakened the upholders of a prohibitive 


tariff. It has strengthened them by putting the 
control of vast resources and immense capital into 
a few powerful hands ; and it is one of the first rules 
of warfare that power should be concentrated to 
resist attack —that it should not be squandered by 
diffusion amongst many non-coherent units. This 
is the view of the citizen as a producer ; but the 
citizen, as a consumer, has had brought home to 
him—supposing he has thought the matter out 
logically—how this vast power in a few hands may 
raise the price of commodities, restrict production, 
and so ieheee the standard of prosperity and com- 
fort throughout the land. Thus it is that the 
citizens of the United States are mostly pulled two 
ways, for nearly all are both producers and con- 
sumers. 

The first point of interest is, which be will the 
balance of opinion incline? That settled, the, for 
us, still more momentous question will arise as to 
how far it will enable America to fulfil the Free 
Trade prophecy, and make it more difficult than 
ever for our manufacturers to hold the markets they 
have so long ruled in foreign states. We say 
nothing about our home trade, because if America 
will sell us some things at a cheaper rate than we 
can make them for ourselves, so much the better 
for us to buy them, and improve our chance of pro- 
ducing other things more effectively. 

Mr. Roosevelt has not been long in declaring 
himself. He abides by the statement of his pre- 
decessor. ‘‘ Isolation is no longer possible or de- 
sirable,” the late President had said. ‘* Trade 
statistics indicate that the country is in a state of 
unexampled prosperity ; and the figures are almost 
appalling. That all the people is participating in 
this great prosperity is seen by the unprecedented 
deposits in the savings banks. Our capacity to 
produce has developed so enormously that the 
problem of more markets require immediate atten- 
tion. A system which provides for the mutual 
exchange of commodities is manifestly essential. 
We must not repose in the fancied security that we 
can for ever sell everything, and buy little or 
nothing. Reciprocity is the material outgrowth of 
our wonderful industrial development. If per- 
chance some of our tariffs are no longer needed for 
revenue or to protect our industries, why should 
they not be employed to extend our markets 
abroad ?” 

This was the view of the dead President ; it is 
the policy of his successor—the man who weilds, 
for a time long enough to establish a policy, an 
actual power exceeding that of the Crown of Eng- 
land in matters of this nature. If Mr. McKinley’s 
words were not altogether conclusive in some 
res —his reference to the need ‘‘ to protect 
our industries” is capable of a wide interpretation 
—it is to be understood that ‘‘ reciprocity” was 
intended to be the watchword of his policy. Mr. 
Roosevelt has endorsed this unequivocally. He is 
in favour of a more liberal reciprocity, so that the 
surplus production of the United States can be 
disposed of by fair and equitable arrangements 
with foreign countries. He is for the abolition of 
such tariffs as are no longer needed for revenue 
purposes, if such abolition can be operated with- 
out harming American industries and labour. 

Probably no tariff can be abolished in any country 
without harming some individual branch of in- 
dustry and labour ; but does Mr. Roosevelt mean, 
by ‘‘ American industries and labour,” the industry 
and labour of the United States taken as a whole ? 
It is a question time will answer ; but it is of great 
importance to ourselves. There are certain com- 
modities that can be made more cheaply in England 





When President McKinley succumbed to the in- 





than in America ; naturally and inevitably they are 
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not so numerous as they once were, but a good | quent to 1890 the returns may be considered abso- 
many still exist. We will suppose, for instance, | lutely reliable, though 15 per cent. would, up to 
that steel ship-plates can be produced more cheaply | the end of 1898, have to be added to the totals in 
here than in the United States, whilst the reverse each instance, to arrive at the correct values when 
might be the case in regard torails. Will the duty landed in Japan, as down to the close of that year 
on plates be reduced and that on rails maintained ? | the value of all imports represent only the original 
That would be to us a gift of the gods ; it would | cost of goods at the places of production. 

not be reciprocity ; though it would not be out of! Mr. Longford’s report shows the annual values 
keeping with the new policy as expressed in the of the foreign trade of Japan since the year 1872, 
words we have quoted. If, on the other hand, the the shares of the United Kingdom, and of those 
wider interpretation be put on ‘‘ American indus- | countries which are her principal competitors in 
tries and labour,” our steel plates would hasten the import. trade since 1883, and the shares of 
that shipbuilding industry which America is so| British colonies and the total import trade of the 
anxious to re-establish, and the whole labour and in- | British Empire to Japan since 1890. We will give 
dustry of the country would benefit ; whilst Ameri-|a few of the more important figures contained in 
can steel-plate makers themselves would be spurred | the report. 


on to fresh exertions towards the improvement and | 
cheapening of their manufactures. We do not| 
forget, in saying this, that American steel plates 





The value of the import trade in 1872 was 
4,500,0001., and of the total trade over 8,750,000/. 
Although during 1877-78 the country passed through 


have been sent to us; we take a purely supposi-|the Satsuma rebellion, the most serious crisis in 


titious instance simply for illustration. 


its history, these values had in 1880 grown to 


We are not among those who fear the Free Trade | nearly 7,500,000/. and to over 12,500,000/. re- 


competition of the United States. 
a Free Trade policy would enable America to produce | 
many things more cheaply than she now does ; but | 
the opening of the American market should com- 

pensate for this—a compensation for us and a gain | 


We know that | 


spectively, an advance which was in itself very 
substantial and gave the fairest promise for the 
future. A continuance of the advance in imports 
was, however, checked for the next few years. 
From 1872 to 1881 there was a heavy balance of 


trade against the country ; there had been a con- 
tinuous export of specie, and the coinage was 
other is not, we fear, yet dead; but we hope it is replaced by an inconvertible paper currency. The 
dying. To produce well and cheaply what a country necessities of the Satsuma rebellion caused a large 
is most fitted to produce, and to distribute it widely, over issue of this currency, so that its exchange 
is for the benefit of all civilised humanity. It is | value with silver from 1879 gradually fell from par 
only by incapacity that any one nation suffers loss | until it reached a discount of over 82 per cent. 
in this respect. If America, or Russia, or any |All import trade was greatly handicapped, not 
other country, can grow 10 bushels of wheat where only by this debasement of the currency, but by 
we can produce but five, let America or Russia the violent fluctuations which from week to week 
grow the wheat, and let us turn our farmers into | took place in its exchange value; and it was not 
engineers, or cotton-spinners, or to whatever may until 1884, when the currency resumed its par 
be more convenient, so that we may make for the value, that the import trade began to resume the 
American wheat-growers what they are not manu- | promising appearance it gave in 1880. Both the 
facturing for themselves. With the same brains | import and the total trade have since continued 
and the same industry, the man or the nation that to advance steadily, though the former was again 
pays most attention to a given industry is likely most unfavourably affected by the continuous fall 
to succeed, unless disqualified by inferior natural!in the values of the silver coinage of Japan, 
resources of the country. If a people has neither as compared with gold, during the years 1890- 
brains, nor industry, nor natural resources, it must 95. The large import trade of 1890 marked 
go to the wall in any case. That is a position we| what was, for the time, an excessive impor- 
need not consider in regard to ourselves. |tation, for which the two following years 
Although these things are true, it by no means had to suffer, and the same remark may be 
follows that the coming American policy has no! made of that of the year 1900, which will, in like 
interest for us. The United States have reared | manner, possibly injuriously affect the returns for 
such a vast consuming population that their poten-|the present and, perhaps, following year. But 
tiality as customers and caterers cannot be a matter taking the average annual value of the past four 
of indifference. If the new tariff regulations are years, 1897-1900, as a fair criterion of Japan’s 
to be framed so as to continue to exclude us| present purchasing power, it is seen that she now 
from selling our products in America—if the reci- | takes nearly 26,000,000/. worth of goods from 
procity is to be a spurious reciprocity, applicable abroad, as compared with 4,500,000/. in 1872, 
only or mainly to countries who do not manufac- | 7,250 0007. in 1880, and 13,000,000/. in the excep- 
ture the things made in America—then, doubtless, | tional year of 1890. The development of the values 
we shall suffer ; and it will be no consolation that | of her export and total trade is little less striking, 
America will suffer too. Not to buy from whence |and the whole shows a rapidity of commercial 
things can be most profitably obtained is a loss for|advance which affords a very great contrast to 
the consumer as it isfor the producer. The facility | what has taken place in China. The following are 
for exchange supplied by the steamship and the | the figures for the years named : 
locomotive has largely brought distant markets to Rt ees 
an equality with those at home. 


for America too. The old narrow doctrine that 
one nation can only benefit at the expense of an- 





Total Import Total Export Total Foreign 
Trade. Trade. 


— 
It is not, therefore, only a selfish desire that | Y°r- Trade. | 
prompts us to hope Mr. Roosevelt’s policy will be | ———| Tet ‘ res 
rv ° . ”, . . “ £ £ £ 
fair and equitable” ; that it will lead to “the! igre | 4,580,000 ~=| ~—-4,251,000 8,831,000 
entire abolition of commercial war with other| 1880 | = 7,324, | 8,484,000 12,808,000 
countries.” Warfare, whether commercial or| j855 |  ,5:S60.000 ois pl aed 
. . . . ! ’ . ” ’ SG, OU, 
otherwise, is an evil for both victor and van-| 1891 | 10,488,000 | 12,798,000 23,286,000 
* reial war is as cruel as mili 1892 10,662,C00 13,143,000 23,805 000 
ee and en “a pm + whi e ils f a 1893 | 11,652,000 | 11,397,000 23,049,000 
war. It is a sordid contest which calls forth none| 1894 | —_12/681,000 11'801'000 24° 482000 
of the nobler characteristics of self-sacrifice and| 1805 | 13,526,000 = =—|—_14,624,000 28,150,000 
valour which are displayed when men undergo! 18% | 38,783,000 = |——‘12,629,C00 51,383,000 
: : itt: : 1397 | 22,829,000 | 16,898,000 39,227,000 
hardship and risk their lives for the protection of | 189s 28,305,000 16,630,000 44,935,000 
: : : 
re. 1899 22,499,000 21,941,000 44,440,000 
their country’s honour and welfare ed Soares ones Sin 











A REVIEW OF JAPANESE TRADE. 

Tue industrial and commercial development of 
Japan has been one of the marvels of the last 
quarter of the nineteenth century, and Mr. 


In considering these figures, it is always to be 
‘remembered that the advance would have been 
/much more striking had the returns been given in 
the local currency of Japan. The unit in this 
represented in 1872, 4s. 6d.; in 1880, 4s.; in 1890, 





Consul Longford has done good service in preparing 
a report, which has just been published by the 
Foreign Office, which briefly reviews the foreign 
trade and shipping of Japan for the period 1872 to 
1900. The year 1872 is taken as the starting point, 
as it was then that the Japanese Customs’ returns 
were prepared on an improved system. No 


attempt was made in them to discriminate countries 
of origin till 1883, and it was not till 1890 that the 
discrimination was accurately carried out. 


Subse. 


3s. 3d.; and in 1900, 2s. 0}d.; and the advance in 
the last-mentioned year, as compared with 1872, is 
|in currency fully twelvefold, instead of sixfold, in 
| sterling ; and, as compared with 1880, nearly eight- 
fold, instead of four-fold. 

If we examine the Tables showing the shares of 
the principal Western countries which supply 
Japan’s requirements, it is seen that in 1883 more 
than half the total imports cam? from the United 








Kingdom ; in 1890 about one-third ; in 1898 con- 
siderably less than one-fourth; in 1899 little 
more than one-fifth ; and in 1900 one-fourth ; and 
that in the last-mentioned three years the aggre- 
gate import trade of the whole British Empire 
bears a less favourable ratio to the whole import 
trade of Japan than did that of the United King- 
dom alone in 1883. Of course, we could not ex- 
pect to keep up the high proportion of the whole 
trade which we had in the early years of foreign 
trade with Japan ; but after all, we have not much 
to complain of, when we note that in 1890 the total 
British imports amounted to 6,723,0001., whereas 
in 1900 they were 11,085,0001. 

The trade of Germany has in the same period 
advanced from about one-twentieth to one-tenth of 
the whole, and of the United States (including 
Canada in 1883) from about one-ninth to over 
one-fifth. German trade is, and has always 
been, exclusively in articles which compete di- 
rectly with British productions. It is only 
in very recent years, on the other hand, that the 
United States has become a competitor with the 
United Kingdom, the trade of that country having, 
until 1896, been almost entirely in such products as 
kerosene oil, flour, leather, and tobacco, whereas it 
now includes machinery of all kinds, scientific and 
other instruments, metal manufactures, rails, rail- 
way and bridge materials, boots, clothing, cottoa 
tissues, and even coal, &c., the supply of all of 
which was formerly considered under the exclusive 
control of the United Kingdom. Not only has the 
trade of Germany and the Tnited States with Japan 
developed very rapidly in recent years, but the 
most strenuous efforts are being made in both these 
countries to prepare the way for very considerable 
extensions in the future. The principal item in 
French trade, representing perhaps five-eighths ‘of 
the whole, is the woollen staple mousseline-de- 
laine, the production of which is not seriously 
attempted by British manufacturers, and trade 
rivalry with France can therefore only be said to 
exist to a small extent. 

Mr. Longford says that while much of the suc- 
cess of Germany and the United States must be 
ascribed to the willingness of the ‘manufacturers of 
both countries to specially cater for the require- 
ments of the Japanese, to advertising, and to the 
energy and vigilance of agents, some of it, and not 
the least, is undoubtedly due to facilities of through 
transport from the seat of production in both coun- 
tries to the destination of the goods in Japan, and 
he refers to some remarks he made in a Consular 
report published in 1897, in which the advantages 
to American and German manufacturers, as com- 
pared with those of Britain, in the matter of shipping 
were shown. For instance, freights on iron from 
the United Kingdom are often 5s. per ton higher 
than from Antwerp, and from 5s. to 7s. 6d. per ton 
higher than from Hamburg; and both on the Con- 
tinent and the United States the railway and the 
shipping companies co-operate. As an example, 
iron is shipped from the Eastern States to the 
Pacific Coast, and thence by steamer to Japan, at 
rates averaging about 35s. per ton for the whole 
journey ; whereas rail from Glasgow to London 
would cost 303. per ton alone, and freight thence 
to Japan 32s. 6d., making a total of 62s. 6d. Besides 
which, the American maker delivers the goods to 
the carrier at his own door, and obtains a through 
bill of lading at once, whereas the Glasgow shipper 
would have to deal first with the railway and then 
with the steamship company, and probably pay 
dock dues as well. It is quite evident that we 
must extend our ideas of engineering, and apply 
scientific principles to the organisation of trade and 
industry as well as to the manufacturing processes. 

The second part of the report shows the numbers 
and tonnage of all merchant shipping entered at 
Japanese ports in the year 1883, and from the year 
1890 to 1900; but as we have frequently given 
details on this subject, we need not take up 
much space with it at present. The most striking 
feature of the statistics is the development of 
the highly-subsidised Japanese tonnage. In 1883 
entries of Japanese vessels were so insignifi- 
cant that they were not considered worthy of the 
slightest notice in the Consular Report. In 1900 
they amounted in number to over 3000 vessels, of 
nearly 3,500,000 tons, and while in 1891 only 10 

er cent. of the total imports and exports was 
on in Japanese ships, in 1900, out of a total 
export and import trade of 480,000,000 yen, the 
cies of that carried on Japanese bottoms was 
over 148,000,000 yen. In 1872 Japan possessed 
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96 merchant steamers, of an aggregate tonnage of | different from the temperature of recalescence in rtoies 2 to the larger — e of non-ferrous 
23,364 tons. They were all, without exception, | the milder qualities. materials present in tool steel, the difficulties due 


vessels which had been condemned by their original 
owners as unfit for further profitable service, were 
ill-found and ill-managed, and never ventured 
beyond the coasts of Japan. In 1900 her merchant 
fleet included 846 steamers, of 528,321 tons, most 
of them vessels of the highest types of modern con- 
struction, thoroughly equipped in every respect, 
well managed, and successfully competing, both as 
freight and passenger carriers to all parts of the 
world, with the best lines of British, German, and 
United States shipping. 

With regard to the shipping of other nationalities 
in Japanese ports, Mr. Longford remarks that, 
nurtured in the same way as the Japanese, by heavy 
subsidies, German shipping to Japan has lately 
shown a marked increase, and he expresses the 
opinion that a similar increase will soon take place 
in the United States shipping ; while that of Russia, 
also heavily subsidised, is already developing con- 
siderably. French shipping continues, as it has 
always been, to be almost exclusively confined to the 
steamers of the Messageries Maritime Company. 





SOME PECULIARITIES OF STEEL. 

In view of the present predominance of steel as 
a material of construction, and the exceedingly 
satisfactory way in which it behaves in general, it 
is somewhat curious to look back and note the 
distrust with which it was regarded by engineers 
of the last generation. When Sir Henry Bessemer 
suggested the use of steel for rails, a prominent 
engineer remarked that those who wished might 
use steel, but that personally he was not desirous 
of being indicted for manslaughter. The good 
qualities of the material were, however, gradually 
recognised, but at the same time there were 
periodically expressions of alarm at certain mys- 
terious failures, of which at the present time we 
hear little or nothing. In one case we remember 
a steel girder bridge was being built. A flange 
plate had been riveted on one evening, and on 
starting work next morning, was found cracked 
across the centre. At a later date still, some con- 
sternation was caused by the publication of a report 
by Mr. Maginis on the failure of a boiler, the steel 
plates of which, after successfully passing Lloyd’s 
tests, and being worked up without difficulty, cracked 
spontaneously after about 2} years’ work. Largely 
in consequence of incidents of this nature, engi- 
neers realised that it was insufficient to specify the 
chemical composition of steel, or even the physical 
tests which it must pass, but that attention must 
also be paid to methods of manufacture. This 
course occasioned strong protests from the steel- 
makers, who claimed that they should be allowed a 
free hand in operating their furnaces or mills, 
and that all the engineer had a right to de- 
mand was a steel capable of passing certain 
physical tests. To a limited degree there was, 
and is, force in this contention. An analysis 
of some of the earlier steel rails, which had an 
excellent record, often discloses a composition 
which nowadays would certainly lead to the 
rejection of the metal, whatever its showing 
in the matter of physical tests. On the other 
hand, some of the heavy section rails used of 
late years have worn badly, although from a 
chemical point of view the metal was hardly 
capable of improvement. Toa certain extent this 
defect in the wear of heavy steel rails has been met 
by increasing the percentage of carbon, but it is 
now generally admitted that the real remedy is to 
be found in finishing the rails at a lower tempera- 
ture. This is the more important, in that the 
greater the quantity of non-ferrous constituents, the 
lower is the temperature at which the working of 
the metal should be completed, so that, from this 
point of view, the increase in the carbon tends to 
aggravate the difficulty. The curious fashion in 
which the critical temperatures of steel are affected 
by increasing the carbon content is capitally shown 
in a series of cooling curves illustrating a paper by 
M. Léon Lévy, published in the second volume of 
the French Commission on the testing of the 
materials of construction. With steel containing 0.12 
per cent. of carbon, three critical points are observed, 
the most marked corresponding to a temperature 
of 827.5 deg. Cent. As the carbon increases, the 
three points gradually approach each other, and 
finally, with steels containing 0.80 per cent. of 
carbon, coalesce, the corresponding temperature 
being about 665 deg. Cent., which is not greatly 





M. Osmond has pointed out that the quality 
of structural steel is really a function of three 
variables, viz., its chemical composition, its struc- 
ture, and its freedom from initial stresses. All 
of these variables may differ materially even in 
bars rolled from a single ingot. Experiment shows 
that whilst the ingot is solidifying, the carbon 
sulphur and phosphorus tend to concentrate in 
the centre of the upper third of the ingot. In- 
deed, a content of phosphorus, on the average 
but 0.06 for the whole ingot, may, through 
segegration, be five times this figure in parts. The 
structure of a steel depends mainly on its treat- 
ment from the ingot up to the finished bar. Much 
light has been thrown on this matter by the micro- 
scopic examination of the polished and etched sur- 
faces of the metal, whilst the knowledge of the 
properties of solutions worked out in other depart- 
ments of science have permitted of some explana- 
tion being given of the peculiarities of structure 
found. Mere heat treatment is alone sufficient to 
considerably alter the structure of a bar. To cite 
a case brought forward by Mr. Kreuzpointner, 
a bar of .4 per cent. carbon steel was cut into four 
pieces. One of these, tested in its original condition, 
showed a tensile strength of 103,000 lb. per square 
inch with an elongation of 15 percent. By suitable 
heat treatment of a second piece of the bar, a steel 
was obtained showing a tensile strength of 
87,000 lb., and an elongation of 35 per cent. in 2 in. 
A third piece, heated differently, gave a tensile 
strength of 84,000 lb., with an elongation of 22 per 
cent.; whilst the fourth piece, annealed at a high 
temperature, and ‘‘ soaked” for 24 hours, had a 
tensile strength of 80,000 lb. and an elongation of 
20 per cent. in 2 in. A microscopic study of 
etched sections showed corresponding changes in 
the structure of the metal. The “soaked” in 
particular had a large coarse grain, and clearly 
showed the pernicious effect of the treatment to 
which it had been subjected. Similarly, the high 
quality of the Krupp armour is generally under- 
stood to be due toa peculiar heat treatment. As 
for initial stresses, they can, of course, be relieved 
by annealing ; though there is a danger of, at the 
same time, altering the structure of the metal for 
the worse, unless the process is carried out with 
judgment. 

These facts are now pretty well known, and 
the engineer is seldom much troubled about the 
quality of his materials, since most steel works 
are now in a position to supply an article of 
uniform and excellent quality. In fact, the burden 
of responsibility has largely been transferred to the 
shoulders of the steelmaker, since by careful inspec- 
tion and tests his customer can make sure of getting 
the class of material he requires. Possibly the 
steelmaker is worried too much in this regard, since 
specifications for steel sometimes differ only enough 
in chemical composition to cause trouble in the mill, 
whilst the finished product is practically the same. 
In other cases excellent steel has been rejected as 
failing to comply with the physical requirements, 
whereas the whole trouble arose from its being 
tested too soon after rolling, a certain time being 
needed for the molecules to settle down after the 
violent disturbances to which they have been sub- 
jected. 

It is probable that some of the early Bessemer 
steel was quite equal in quality to any of the mild 
steel since made, but this success was attained by the 
use of expensive and selected ores and fuels. The 
boast of the modern metallurgist is that out of 
very unpromising raw material he is able to 
produce an article that leaves little to be desired in 
either quality or price. This success has not been 
attained without many failures, and much groping 
in the dark as to their origin. It is only 
within the last few years that any clue has been 
obtained to a working theory of steel. Unfortunately, 
the manufacturer cannot wait to supply his market 
till physicists have completed their theories on 
the nature of its product, and of the intimate effect 
of the various processes to which it is subjected. 
Did he do so, he might save the cost of many 
expensive failures, but would infallibly lose his 
customers. Hence, at the outset he is bound to 
confine himself to the use of certain materials and 
certain processes which experience has — to be 
satisfactory. Only as scientific knowledge slowly 
accumulates is he able to depart from his rule-of- 
thumb procedure, and thus be in a position to 
utilise cheaniet sources of supply. 





to segregation and the like are much greater than 
in the case of the milder structural qualities. We 
thus find that makers of this class of steel are still 
dependent upon the use of high-priced ores, all 
attempts to use the cheaper raw materials having 
so far resulted in failure. Probably, as our know- 
ledge of metallurgy increases, this difficulty will be 
overcome. As matters stand, however, this is far 
from being the case, and we find in a recent issue 
of the Chemical News a warning by Mr. Sergius 
Kern against the open-hearth high-carbon steel, 
which is sometimes now dishonestly sold as crucible 
tool steel, and which gives distinctly poor results 
when used for cutting instruments. Mr. Kern 
states that analysis will generally disclose the 
open-hearth origin of a tool steel which has proved 
unsatisfactory. The content of manganese is much 
larger than it should be, and the silicon generally 
lower than it is in crucible steel. 





RECENT DEVELOPMENTS IN 'THE 
ALKALI TRADE. 

Ir there is one thing more than another which 
characterises our chemical industries to-day, it is 
the constant change in procedure which is neces- 
sitated in order that profits may be sustained under 
the continually varying conditions of both require- 
ments and prices. In the present article we have 
nothing of startling novelty in the way of new 
demands to refer to, nor have there recently been 
developed any new processes of an epoch-making 
character which seem to invite the eye of caustic 
or benevolent criticism ; our immediate purpose is 
rather to draw attention to one or two changes of 
procedure which are not without interest, both 
from the general standpoint of the manufactur- 
ing chemist, and more particularly to those who 
buy and use the commodities of which we propose 
to treat. To touch, first, on the subject of 
caustic soda, a chemical so largely used in the 
soap, paper, and many other industries ; the 
present high prices for the different - strengths 
which now prevail, and which are the result of a 
tacit agreement amongst the principal makers, 
has proved a source of much mental dis- 
quietude to buyers, who recall sadly the much 
lower price at which they could buy three or four 
— ago. Of course, the caustic manufacturers 
ook at the situation from quite another point of 
view. 

The present price has caused a good many buyers 
of caustic to wonder whether it would not, after all, 
pay them to revert to a practice which was much more 
common at one time than it is at present, and to make 
the caustic on their own premises. Where the sub- 
stance is used in the concentrated liquid form, and 
is not required as a solid for sale at a distance, 
there is no difficulty at all in making it from soda 
ash, the manufacture consisting merely of boiling 
a solution of the ash with quicklime. Certain 
“Bee as to the strength of the liquor 
ave to be carefully observed, but there is really 
no difficulty in the matter. The chemical change 
which takes place is the conversion of sodium 
carbonate and hydrate of lime into calcium car- 
bonate and hydrate of soda or caustic, the latter 
being in solution, while the former settles down to 
the bottom of the pan asa mud, The chief objec- 
tion to carrying out the process in a small way for 
the users’ own needs is the difficulty of disposing 
of the waste chalk. It is difficult to free it 
entirely from caustic soda ; or, at any rate, if it is 
all washed out, a liquor is obtained of such a degree 
of dilution that it does not pay for the fuel neces- 
sary for its concentration. Its disposal, where waste 
land in quantity is not contiguous to the works, has 
in the past proved a thorn in the flesh of the 
small manufacturer ; and it is not surprising, there- 
fore, that the cost of carting away this refuse 
material acts as a sien deterrent to any action 
he might wish to take in the way of resuscitating 
his former procedure. Of course, when the dif- 
ference between the price of the soda ash and 
that of caustic soda is not very wide—when it 
stands, let us say, at about 3/. a ton—there 
is no great inducement to go in for the 
manufacture personally; but when, as at the 
resent time, the difference is nearer 6]. than 

., it is not surprising that the user should look 
with somewhat envious eyes upon the profits that 
the alkali manufacturers are receiving. 

But even supposing that no such obstacle as that 
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presented by the waste calcium carbonate existed, 
there is the ever-present possibility that current 
prices may not be sustained. If a fall occurred, 
those who had involved themselves in expenditure 
on plant of their own would look rather foolish. As 
regards this matter, there seems to be a general 
feeling that a drop will occur before very long, as 
there is no difficulty whatever in getting orders 
filled—a state of affairs quite the reverse of that 
obtaining two years ago, when the mercerising 
boom was at its height. If it was generally felt 
that the present prices would be indefinitely main- 
tained or augmented, there is no doubt that many 
large consumers would buy soda ash and causticise 
it; but present indications do not seem to point 
to this development. To turn now to a matter 
which more intimately concerns the alkali manu- 
- facturer It is noticeable that a tendency exists 
to make a market for liquid caustic in place 
of the solid product which has so long been 
the principal object of manufacture. The reason 
for this is the important one of economy in fuel ; 
a point of importance in the case being that the 
chief expense in fuel is incurred in the concentra- 
tion pots in boiling the “vs liquor down to dry- 
ness. Of course, all this fuel is saved if the stuff 
can be sold in the liquid condition ; and the chief 
point to be considered is whether the railway car- 
riage on the water present is less or greater than 
the cost of the coal. This point has been de- 
finitely decided in favour of the liquid product, that 
is, at the present price of fuel ; and a regular trade 
has now arisen in the liquor, which is concentrated 
to 90 deg. Tw. strength, and sent out in tank 
wagons to the consumer’s works. The advan- 
tage is not on the makers’ side by any means, be- 
cause the buyer is saved a good deal of trouble in 
breaking up and dissolving the solid, an operation 
which, we may remark in passing, is often at- 
tended with more expense than is generally sup- 
posed by those who compare the relative costs of 
caustic solid, powdered, or liquid. The tank- 
wagon system of despatch answers well enough, 
because the contents can be run off rapidly without 
loss into a store tank ; but it is otherwise when 
the liquor is sold in carboys, except, perhaps, for 
small consumers. 

There is another point about this liquid caustic, 
and that is, that the evaporation of the weak 
liquor can be carried on with good economical 
effect in a vacuum apparatus, and this is now being 
regularly done. In the case of the solid this 
plant could not be used for obvious reasons, but its 
adoption for concentrating caustic liquor up to the 
necessary point has been followed by very gratify- 
ing results ; and there can be no doubt that this 
system, so economical of fuel compared with open 

evaporation, will see a large extension in 
chemical works in the near future ; that is, where the 
necessary expenditure in plant does not succeed in 
frightening the manufacturer away from what will 
undeniably prove an ultimate advantage. It is un- 
derstood that this system of evaporating caustic 
liquor, which is in operation at the works of the 
Castner-Kellner Alkali Company at Runcorn, has 
given every satisfaction since it has been in use ; 
and several works, other than alkali works—with 
which branch of the chemical trades we are ex- 
clusively concerned to-day—have adopted it, to their 
expressed advantage, in evaporating liquor down 
to the crystallising point. 

To turn for a moment to the consideration of 
the chief raw material of the alkali trade— 
common salt, to wit—it is essential that for the 
ammonia process of making soda ash the factory 
must be situated on the spot where brine is 
obtainable ; and the discovery of late years of 
new saliniferous districts, such as those of Fleet- 
wood, Barrow, and Tees-side, has seen the alkali 
industry established in districts remote from those 
associated in history with its inception and de- 
velopment. There is a rather important point, 
however, about these salt-fields, and that is, that 
the’ brine obtained by direct pumping is not of 
uniform density in all its areas of production. Thus, 
while it is possible in Cheshire to obtain a fully- 
saturated liquor, a weaker one is got at Fleetwood ; 
thus making it necessary for the works at the 
latter place to concentrate their salt solution by 
evaporation before it is ready for use in the 
ammonia-soda process ; this point, it will be at 
once seen, gives the Cheshire manufacturers an 
advantage in the saving of fuel. With 


to the price of dry salt as used in the Leblanc alkali 
process, the acquisition by the United Alkali Com- 





caged of salt beds of their own has acted potently 
in the way of their obtaining more favourable terms 
from the Salt Union than was formerly the case. 
Respecting the manufacture of salt itself from the 
brine, it cannot be said that any advancement in 
the way of economy has taken place of late years, 
or, indeed, for a great number of years; and we 
certainly do not profess to entertain any optimistic 
views as to any decrease in cost of production, or, 
in other words, in fuel, in the near future; and we 
say this in spite of the fact that the results of 
certain experiments which have been conducted by 
the Salt Union have not yet been made public for 
the information of expectant shareholders. 

The position of prophet is not one to be assumed 
with carelessness, but the réle has a certain fascina- 
tion on occasions, and we are inclined to run the 
risk in the present case. With regard to the prices 
likely to be current for alkali next year, there is 
certainly likely to be a drop, but it will not be 
a big one, or one calculated to bring much comfort 
to consumers, as is clearly evident by the prices at 
which contracts over next year are now being 
placed. To turn for a moment to the consideration 
of potash. Here we have a diametrically opposite 
state of affairs compared with caustic soda. Potash, 
both carbonate and caustic, has seen a very big 
fall indeed during the last year ; the high prices 
recently prevailing, and those of to-day, being due 
to a concatenation of circumstances of considerable 
interest, but which the limits of our present space 
do not permit of being given in extenso. In contra- 
distinction to soda, the bulk of our potash comes 
from abroad, Germany being our principal source. 
Early in last year, however, certain fiscal conditions 
of the beet-sugar manufacture led to a diminution 
in the production of potash, which is obtained as a 
bye-product ; further than this, certain sources of 
supply, which are tapped by navigable rivers, proved 
unavailable, owing to lowness of water; and these 
facts, coupled with the increased demand in Great 
Britain and elsewhere, led to consumers finding 
— difficulty in getting what they wanted. 

ow, however, a new source of supply in the 
shape of large sugar works in the South of Russia 
has acted potently in reducing the strain of 
the market : so much so, indeed, that potassium 
carbonate of good commercial quality can to-day be 
bought in quantity at about 16/. per ton. The 
great influx of Continental potash of late years has 
naturally done a good deal in killing the home 
manufacture : a prominent raw material for which 
is the American black ash, so called, which is 
obtained as a bye-product in economic forestry. 
These few observations on potash are not put for- 
ward as in any way a concise epitome of the pre- 
sent state or future prospects of this branch of 
the alkali industry, but they are not without 
interest as instancing the rapidity with which 
fluctuations are liable to occur in the chemical 
industries—to the no small chagrin of those who 
have sunk money in plant, destined in a short 
time to become practically valueless. Not that 
mutability in human affairs is prominent only in 
the chemical trades, but that this branch is pecu- 
liarly open to reverses of fortune is a fact to 
which the history of the subject abundantly 
testifies, 





THE METAL MARKETS. 

ALL the authorities have been giving expression 
to their views on the subject of the copper situa- 
tion, but nothing very definite has been allowed to 
leak out with regard to the intentions of the Amal- 
gamated Sees Company, which has the issue in 
its own hands. Messrs. James Lewis and Son are 
informed ‘‘ on good authority ” that the Americans 
have no intention of reducing their price, and they 
add that ‘‘ at present there appears to be no neces- 
sity to materially reduce their production, the total 
supplies of copper to Europe and the United States 
to date this year being less than 5 per cent. in excess 
of those of last year. The consumption in England 
and France (allowing for absorption of consumers’ 
stocks) is fully equal to that of last year, and 
although that of Germany shows a falling off of 


13,500 tons, this is probably counterbalanced by | 


the increased consumption reported from the 
United States.” There remains the question of 
secret stores in America, and although definite 
information on this head is unobtainable, there is 
no room to doubt that these stores are con- 
siderable. The Amalgamated Company 
carry this quantity, in all probability, but it 


cannot afford to go on increasing the total. 
Some of its friends consider that it will reduce 
the production of its mines still further rather 
than lower the price of copper, but that re- 
mains to be seen. By the one course consump- 
tion would be encouraged ; by the other it is being 
discouraged; and it seems to most of us to be the 
part of wisdom to follow the first course, whereby 
compensation for a lower range of profits would be 
obtained from the greater quantity used. 

At the present time there is no disposition to 
help the Combine by purchasing copper. The new 
supplies last month, according to Merton’s statistics, 
were 16,043 tons. They were 606 tons under 
the volume of trade deliveries, and in addition 450 
tons were taken out of warehouse for shipment to 
America ; so that the visible supply of 24,765 tons 
is 1056 tons lower than at the end of August. The 
supplies compare with an average of over 21,000 
tons for each of the previous twelve months, and 
the decrease is referable to the policy of the 
Americans in keeping back shipments in order to 
support the market. For the year to September 30 
the total supplies to Europe from the United 
States have been 108,575 tons, whereas for the 
gene period they were as much as 159,063 tons. 

he significant point is the smallness of the trade 
takings. In September they were 16,649 tons; 
in August, 18,770 tons; in July, 19,812 tons ; and 
in June, 21,184 tons; showing a steady decline 
down to a point which is without parallel since 
July, 1899. The average for the past twelve 
months works out at 21,250 tons, and for the year 
to September, 1900, at 22,250 tons. 

From all this we infer—business not being in a 
state of depression—that consumers are buying as 
little copper as they possibly can. By so doing 
they are helping to break the back of a greedy 
monopoly. They are actuated, of course, by the 
belief that the smash up is imminent, and we 
should encourage them to persevere but that the 
trade output will be diminished, while we (not 
being in the secrets of the Amalgamated Com- 
sana cannot say when this body will turn 
round, having achieved the double purpose with 
which it is credited—lowering of prices to per- 














mit it to come in on the ground floor, and the 
intimidation of the independent producers, one 
of the largest of which, we are told, has expressed 
its willingness to reduce production by 10 per 
cent. We are assuming here that the real ex- 
planation of the fall is to be found in market 
manipulations, and not in the inability of the Com- 
bine to go on playing the game; and we are re- 
ferring to the whole situation again because of 
its importance to all users of copper, and in smaller 
measure to users of other metals as well. 

Tin has naturally been affected by the fluctua- 
tions of the other metal. The existing level of 
prices is artificial, and, as is the case with copper 
again, it has been maintained because of the strength 
of the ‘‘bull” clique. During last month there 
was a net decline of 6/. per ton. The present quo- 
tation—112/. per ton for Straits tin—shows a con- 
siderable drop from the highest point (153I.) 
reached last year; but there is plenty of room for 
a further fall before a reasonable level is again 
reached. Should copper collapse, tin is certain to 
follow suit, because the conditions are much similar 
in each case, and a speculative fright is very con- 
tagious. Meantime, the supplies of the metal have 
increased during the past month, by reason of the 
Banka-Billiton sale. New supplies reached 7604 
tons, as compared with 5123 tons in August, while 
the deliveries were only 5765 tons, as compared 
with 7244 tons. The result is that the visible 
supply stands at 17,643 tons, against 156,804 tons. 
The most important agent in bringing tin down, 
when the psychological moment arrives, will be the 
fact that production is now well ahead of con- 
sumption. For the twelve months to Sep- 
tember 30 the supplies (exclusive of Cornish 
and Bolivian, which go direct into consumption, 
and are therefore not included in the statistics) 
were 71,985 tons, and the deliveries 70,527 tons, 
whereas in 1899-1900 the supplies were 64,678 tons, 
and the deliveries 66,747 tons, and for 1898-9 the 
respective figures were 62,751 tons and 67,422 tons. 
Shipments from the Straits are growing: for the 
past twelve months they reached 49,653 tons, 
against 42,733 tons in the previous period. 





Prusstan Rotuinc Stock.—The administration of the 


CaN | Prussian State Railways has let contracts for 305 loco- 


motives and 498 passenger carriages. 
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ENGINEERING VALUATIONS. 
(Continued from page 415.) 

Smatt Loose Piant, Patrerns, anp Toots. 

Loose plant, patterns, and tools are probably the 
portion fo engineering firm’s assets most trouble- 
some and difficult to properly value. From some 
of the incidents which reduce the valuation of other 
portions of the vr are free; they are 
mobile, and can readily be removed from place to 
place if it should become necessary to remove the 
works or dispose of the plant. The loss of trade 


to a particular district, or the tendency to migra- | manag 


tion thereof to another locality more her 
situated with respect to changed conditions, will 
not, therefore, have so disastrous an effect on the 
sale of small plant and tools as it has on buildings 
and on heavy machine-tools, engines or boilers, 
permanently fixed in position, and resting on =. 
foundations. On the other hand, these small 
articles have dangers peculiarly their own ; they 
have a wonderful way of disappearing before they 
are worn out, or of being mysteriously exchanged 
for inferior and damaged counterparts ; they are 
subject to great and rapid attrition which cannot 
be compensated by any ordinary scheme of writing 
off ; and such portions as eng te and foundry- 
boxes have in the eyes of their owners a fictitious 
value, which require extremely favourable circum- 
stances to develop into a real value, utterly beyond 
any price they would ordinarily realise on sale. 
Besides the writing off an annual percentage, 
generally and properly regarded as ap IMEI 
there are three methods available for depreciating 
or appreciating the value of such stock. One is to 
value the miscellaneous loose plant afresh every 
year; the second to maintain and renew entirely 
out of revenue, writing off no depreciation, but 
occasionally making a revaluation as an additional 
precaution ; the third, which is approved by Mr. 
Matheson for foundry boxes and similar articles, 
is to value such boxes, whether old or new, at 20s, 
per ton above pig iron rate, without regard to the 
current market price. In practice, however, this 
latter method is but a variation of the first, whilst 
in many factories it may be convenient to treat 
part of the loose plant on the first plan and part on 
the second. 

But whatever plan is adopted, it is essential, both 
for sound finance, and proper and safe valuation, 
that patterns should be regarded as very doubtful 
assets ; if they are for stock machines and castings, 
they will rapidly wear out through constant use ; 
if they are expensive and highly-finished patterns, 
or heavy and elaborately fitted foundry boxes, 
prepared for a special order, there is the possibility 
of their never being required again, though stored 
for many years. It is, indeed, sometimes con- 
tended that every casting or set of castings should, 
at the outset, pay for its pattern ; but this, to be 
theoretically correct, presupposes that the pattern 
will not again be aed, It would be as absurd to 
pedantically follow such a rule, without considera- 
tion or variation, as to charge the cost of a planing 
machine to the first watertight door on which it is 
used. Asamere matter of account, it is evident that 
in working out detailed costs, the first casting made 
might appear to cost many times the amount of 
the subsequent ones, merely because an expensive 
pattern was debited to it which could not be debited 
again to the others, although it was used for their 
production. On the other hand, patterns and 
templates prepared for a particular ship, for which 
there is no repeat order, are frequently preserved 
by shipbuilders, and regarded by them and recorded 
in their books as a valuable asset, for many years 
after all hope of again using them has passed away. 
The policy of inconsiderately charging all patterns 
to the first order, though sometimes pedantic 
= absurd, certainly poms ol more wisdom than 

is. 

Small loose plant and tools, in which may be em- 
braced iron and steel tools, belting, chains, ropes, 
portable forges, carts, wheelbarrows, and ladders, 
require a very heavy annual ygeromp. = rate—some- 
times as much as 50 per cent.—to adequately pro- 
vide for the wear and tear to which they are sub- 
ject. They are alsoso numercus that a detailed 
record of them in a schedule, kept corrected up to 
date by additions and depletions, is an exceedingly 
difficult and irksome, if not absolutely impossible, 
task. A simple plan is therefore adopted by man 
firms of valuing them, old and new alike, at 
their original cost, writing off nothing for de- 
Preciation, and adding nothing to the capital 


account for new purchases ; making a revised valua- 
tion every three or five years, and in the intervals 
taking credit in the accounts for the last preceding 
valuation. But to this course there are objections, 
In the first place, although the articles are numerous, 
and many of them of small value individually, the 
aggregate value of them is too considerable for the 
adoption of a rule-of-thumb-method of dealing with 
them. Then again, apart from the question of 
reventable losses, there is a considerable margin 
‘or economy in their use, and economy is promoted 
by having any want of it forcibly presented to the 
er in some form of trading account. It is 
likewise desirable for something akin to detective 
pur that a record in a concise and easily under- 
stood form should be kept of all variations by way 
of additions or returns to stores, and plant, of this 
description. Moreover, without some such record 
the valuation will be a mere matter of guess 
work ; a surmise probably well within the market 
value as part of a going concern, but unsatisfactory 
and misleading if taken as a basis for sale or pur- 
chase. Finally, there is the question of detailed 
cost accounts. Though cost accounts are not the 
subject of immediate consideration, they supply 
another objection to the foregoing methods of 
valuing loose plant. The proper amount of de- 
preciation would not be written off at suffi- 
ciently short intervals, and would therefore not 
be included in the departmental and subsequent 
expenditure accounts. 
cept for the trouble of making the entries, 
there is no real reason why the chisels and hammers, 
portable forges, and wheelbarrows, and ladders, 
and the like, should not be dealt with in the same 
account as steam hammers, bending machines, and 
lathes ; they are all subject to use and wear, and 
the different rates of wear are merely a question of 
degree, and do not involve any principle. It is 
possible to get quit of the clerical difficulty by 
using a slight modification of the form of record 
already given under the head of buildings ; making, 
however, the loose plant a separate account, or 
even accounts, from the more permanent fixed 
lant, so as to facilitate references to both classes. 
nstead of an individual entry of each file or 
chisel, or even of each portable forge or driving 
belt (which would be reducing veto, ter to an 
absurdity) the entries will be for the various 
classes, such records of numbers or quantities 
being made as are possible, in order that the 
manager may at stocktaking have presented to his 
notice the quantity of materials destroyed, as well as 
the money cost of such destructive use. The modi- 
fied form we would suggest would be as under : 


Loose Plant Book. 
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A book in this form can readily be kept by any 
intelligent storekeeper, under the direction of the 
engineer, and the correctness of the entries in it 
can be checked from his stores’ ledger. The check- 
ing of these entries is a matter of mechanical de- 
tail which, if it be deemed desirable, can be per- 
formed by the auditor or his clerks ; whilst the 
actual valuation of the loose plant, and the deprecia- 
tion written off in order to arrive at such valuation, 
will still remain with the managing engineer, whose 
technical knowledge enables him to correct 

appraise them. The results can readily be chested, 


so far as numbers are concerned, at each annual 





stocktaking, and, so far as values are concerned, at 


such periodical revision of prices as may be deemed 
Les whether at the _— = three — i 
t is not n to show the amount re- 
pe od in the balance: sheet, nor — = = 
ing account. t is necessary is that the last 
value arrived at shall be entered as an asset, just in 
the same manner as stock on hand. The methods 
of adjusting that value in the books are various, and 
can be properly and minutely recorded in the books 
of account without disclosing to a curious world the 
process by which it is arrived at. 
(To be continued.) 


NOTES. 
THe Enectrotysis oF Fusep ALKALI 
CHLORIDES, 

Ir has long been known that the sodium yield 
in the electrolysis of fused sodium chloride de- 
creases as the temperature rises, and as a mixture 
of the chlorides of sodium and potassium melts at a 
considerably lower temperature than either of the 
salts, such mixtures have been used. If the two 
salts are used in equivalent proportions, and the 
sodium chloride is afterwards constantly replenished, 
the electrolysis gives a sodium which does not con- 
tain more than 1 per cent. of potassium. Such 
a sodium is sufficiently pure for many technical 
purposes. In investigating the causes of the 
sodium losses, Arthur Fischer, of the Aachen 
Technical High School, dispensed with’a special 
crucible, dipping the two electrodes directly into 
the salt mixture, and employing the current heat 
for keeping the salts in fusion. It was observed 
that the sodium did not appear to rise from the 
kathode, but from a point between the two elec- 
trodes, and the reason seems to be the following : 
The free liberation of chlorine at the anode causes 
a brisk convection current towards the anode in 
the lower portions of the fused mass, This 
current partly carries the sodium seg 
which, if once united in small globules, are 
not so liable to be burnt by the chlorine or 
the air as might be feared—with it, so that, rising 
from the lower extremity of the kathode they are 
deflected in a curve, and seem, in the surface layers, 
to return to the kathode, as if they came from the 
anode rather than from the kathode. In order to 
keep the sodium particles from going astray, 
Fischer surrounded the kathode with a hood, re- 
sembling a hat, the brim of which forms a coolin 
pipe. The fused salt solidifies on this ring, an 
the liberation of sodium remains confined to the 
inner space of the hood. The whole mass was, 
however, apt to solidify. A larger hood suit- 
ably placed answered for a time. But when the 
crust of resolidified salt had commenced to crack 
and to peel off, the copper pipe was quickly eaten 
through at. spots opposite the anode, the oon r 
evidently playing the part of an_ intermediate 
electrode on which sodium appeared. A proper 
insulation of the kathode hence seemed advisable, 
but there are few insulators which will act in fused 





‘| salts. Marble is one of them, and marble slabs 


were tried in various ways. Finally, the two elec- 
trodes were arranged horizontally in alignment in 
an iron box, across which a cooling trough of 
marble was placed, dipping a little into the mass 
and cooling, but not freezing, it. The anode 
was a carbon rod ; the kathode a hollow iron pipe, 
through which the sodium which floated on the salt 
flowed off. The arrangement entirely obviates the 
detrimental convection currents, and co uent 
losses of sodium. But as the sodium s 
the surface, the current density dimi 
with it the heating effect of 
result, the fused salt becomes slu 
trolysis is more and more limited to the neighbour- 
hood of theanode. A quick removal of the sodium, 
desirable in every , has hence to be provided 
for, and Fischer appears to have been successful in 
this task as well. 


ELecrricity oN THE Beioian Licut Ratiways. 
An important step in the matter of introducing 
electric traction on the Belgian light railwa 
(Chemin de Fer Vicinaux) was taken last April, 
when steam locomotives ceased to run on the lines 
in the neighbourhood of Charleroi. These par- 
ticular lines have an te | of just over 
14 miles, inclusive of tracks at the dépéts. The 
work of fitting them for steam traction has been 
carried out by the Société Electrique et Hydrau- 
lique of Charleroi, under the terms of a most 
stringent contract. The undertaker was not 





only required to complete the line to the satis- 





492 


ENGINEERING. 








[Ocr. 4, 1901. 





faction of the ‘‘ Société Nationale,” but had also 
to specify in his tender the working cost per 
train - kilometre, exclusive of the wages of the 
train staff, and to guarantee that ; this cost 
should not be exceeded. To render this clause 
operative, the undertaker was further required 
to operate the road with his own staff for a 
period of three years. The average working cost 
of the last two of these years being determined by 
the accountants, the contractor is to be paid as his 
expenses the total found plus 10 per cent., with a 
maximum, however, not exceeding his guarantee. 
Should it prove that his guarantee is exceeded, 
the surplus will be capitalised, and he will be 
required to pay 4 per cent. on the capital for a 
period of fifteen years. These onerous conditions 
did not check tenders, offers being received from 
four firms, and the contract, as stated, was awarded 
to the Société Electrique et Hydraulique of Char- 
leroi, whose tender amounted to 1,163,790 francs 
(46,150/.). The guaranteed working cost for 
575,000 train-kilometres (357,290 train-miles) per 
annum was 0.1049 francs per train-kilometre (1.63d. 
er train- mile); for 625,000 train - kilometres 
388,360 train-miles), 0.1025 francs per train-kilo- 
metre (1.59d. per train-mile) ; and for 700,000 train- 
kilometres (434,960 train-miles) or more, 0.10 franc 
per train-kilometre (1.55d. per train-mile). Speeds 
of 8 kilometres (4.97 miles) per hour are required 
up the steepest gradients of 7 per cent., whilst on 
the level the cars provided are — of running at 
40 kilometres (24.85 miles) per hour. The rolling 
stock consists of twenty-two motor and twenty-two 
trailer cars, the former carrying thirty-five and the 
latter forty passengers. The former weigh empty 
6.8 tons, ph the latter 3 tons ; the total weight of 
the train fully loaded being about 15 tons. The 
plant consists of four Bollinckx compound engines 
capable of generating each 325 horse-power, the 
guaranteed steam consumption being 13.4 lb. of 
water per indicated horse-power per hour on full 
load. The dynamos are driven by belting, and are 
each Pave to give 360 amperes at 550 volts at 
full load, and 450 amperes and 600 volts at over 
load. They are of 8-pole type, and are guaranteed 
to give 560 watts for each indicated horse-power in 
the steam cylinders. The current is taken to the 
cars by overhead trolley wires —— on side 
poles. To reduce risk of electrolysis, there is a 
return conductor, of old rails laid in concrete, 
which is connected up to the main rails at every 
85 metres. The motor cars have each two 
30 horse-power motors ; and since the change was 
made the popularity of the lines has increased 
40 per cent., and twenty-three trains are required 
to deal with the traffic in place of the sixteen 
originally provided for. 


Tue Séun-Fusan Rariway. 

The Japanese are evidently determined to make 
themselves the chief constructors of railways in 
Korea. Unfortunately for them, the difficulty of 
raising the necessary funds is, in the present state 
of the money market, one which is not easily got 
over. Still, they are showing that they are not 
easily discouraged. The promoters of the Séul- 
Fusan railway have placed before the shareholders 
the programme of their proposed work, as drawn 
out by Mr. Kasai, the chief expert in the service 
of the company. The railway starts at Sdul and 
terminates at Fusan. The most prominent places 
where stations are to be established are Suigen, 
25 miles from Séul; Tempo, which lies at a 
distance of about 50 miles from the capital; 
Shokuyan, 3 miles south of Tempo; Zengiken, 
72 miles from Séul; Koshin, at 90; and Renzan, 
at 200. From this point the line branches off to 
the west, and proceeds to Kokei, a distance of 
7 miles; then running up the river through 
Gunzan-po (a seaport town 10 miles from Renzan), 
it finally reaches a point wh»re connection will be 
made by vessels plying to Kokei, and which are at 
present available for the transport of railway 
materials, Between Séul and Renzan the ground 
is level ; but from the latter point the region is 
mountainous and the roads are rugged, until at 
150 miles the famous Kinzan is reached. Pro- 
ceeding still further, the line reaches Kido-Ken, 
midway between Soul and Fusan. It then traverses 
the Shin-fu Pass, and arrives at Waikwan—a 
distance of 195 miles from the capital. The 
section of 80 miles between Kinzun and Waikwan 
is expected to present no small difficulty ; indeed, 
it will constitute the most arduous portion of the 


work on the railway. Beyond the 215 miles mark 





is a large city, accessible from the north through 
Seido and Emyo, which borders Fusan along the 
river Rakuto. The whole length of the line is 
287 miles, and when completed it will enable the 
sengers to reach Fusan from Séul in 10 to 12 
ours, at an average speed of 28.7 miles an hour. 
The line has been laid out not only with the 
object of tapping the traffic of the large towns, 
but also of developing the industrial resources of 
the country. There are to be 42 stations on the 
line to begin with; but this number will be 
increased as the traffic grows. At Fusan-chin is to 


be established a workshop for the construction and | p 


repair of rolling-stock. There will be a consider- 
able amount of tunnelling on the line, the total 
length of tunnels being 40,700 ft., the longest 
being about 1 mile. The longest bridges will be 
at Rakuto and Kiuko, the former being 1400 ft. 
and the latter 1200 ft. The total length of bridges 
on the line will be 20,500 ft. In Japan the gauge 
in general use is 3 ft. 6 in. ; but in Korea it is to 
be 4 ft. 8 in., so that 75-lb. rails may be used. 
The Soul-Fusan railway was originally intended to 
be a double track ; but, for the present, a single 
track will be laid. The land over which the 
proposed line will pass is generally of crystalline 
gneiss and granite ; but the district between Séul 
and Renzan—a distance of 100 miles—is of clay, 
with no stone on the surface. Between Waikwan 
and Fusan no soft earth is to be seen on the 
surface, the land being entirely of hard rocks. 
There will thus be an ample supply of building 
stones; but timber for sleepers, bridges, and 
buildings of all descriptions will require to be 
imported. The company proposes to use American 
pine, as it is found to be much cheaper, both as 
regards cost and transport, than Japanese timber. 
The clay along the route is believed to be suitable 
for the manufacture of bricks, and therefore a 
number of factories are to be established as the 
work proceeds. Cement must be procured from 
abroad. Koreans are to be employed for excavation 
and other labour, as they are said to be much 
stronger than Japanese, and their wages are 
smaller. 


ELECTROLYTIC TELEPHONOGRAPHS. 


As every loose contact, and also any variable cur- 
rent, even, that passesthrough the electric arc, may be 
made to speak, and since Poulsen and Petersen have 
succeeded in obtaining magnetic telephonic records 
available for reproduction, it is not surprising that 
we should hear of electrolytic telephonographs. 
The idea occurred simultaneously to Professor 
Nernst, of Gottingen, and to one of his students, 
R. von Lieben, and the latter is continuing the re- 
searches, so far with rather indifferent practical 
success. Yet the subject is in itself interesting. 
The first arrangement used was a direct adaptation 
of the Petersen device to electrolysis. An endless 
belt of — is moved by an electric motor over 
two pulleys. From below presses gently against 
the belt a little wedge of wood, placed in a small 
electrolytic cell. The transmitting microphone is 
placed in the primary of a transformer, whose 
circuit comprises five accumulators. The electro- 
lytic cell, with its one electrode, and the platinum 
belt and battery, belong to the secondary circuit 
which is closed by means of a switch, for 
receiving records, and joined to a telephone 
for reproduction. The leading idea was that the 
local electrolytic: polarisation, impressed upon 
the moving belt, could be utilised in the same 
way as the magnetic polarisation in the Poul- 
sen experiments. This proved, indeed, per- 
fectly possible, and sometimes the electrolytic 
records could be used for several hundred repeti- 
tions. But the effect is not purely an electrolytic 
one, and its nature remains to be established. For 
the sounds became the clearer—within limits, of 
course—the stronger the constant current supplied 
by the battery, which, as we mentioned, is inserted 
in the secondary circuit. These constant currents 
would be superimposed upon the polarisation 
currents, and it is not directly clear why their 
stren should intensify the telephone sounds, as 
the te. — responds only to the current fluctua- 
tions. ere might be a contact resistance effect 
increasing with the current strength; but the 
polarisation of the different experiments was of a 
varied nature, as will be seen. The investigators 
incline to the belief that the strong microphone 
currents produce a kind of mechanical loosening of 
the respective portions of the metallic belts, and 
this effect alters the polarisation capacity; the 





friction between the parts would thus be varied, a 


circumstance to which Edison and others have 
long since drawn attention. R. von Lieben modi- 
fied the arrangement as follows: Instead of the 
platinum belt, which gave trouble by bending, 
he used a copper disc, 2 millimetres thick, 
450 millimetres in diameter, placed between 
two iron discs, and turning between centres 
which served as conductors. The speed could 
be varied by employing a pulley resting edge- 
ways on the disc. The copper rim, the essen- 
tial part of the device, is carefully turned and 
olished. A wooden wedge, with an edge about 0.5 
millimetre thick and 0.75 millimetre broad, bears 
against the rim. As electrolyte there was employed 
copper or zinc sulphate, acid, neutral, or alkaline ; 
the alkaline solutions, especially the zinc sulphate 
to which caustic potash was added, answered much 
better than the copper solution, but the zinc 
hydrate gradually clogged the wedge ; wiping, how- 
ever, cured the trouble. In these cases copper or zinc, 
or both, were deposited on the copperrim. In other 
experiments the rim was first silvered, and a small 
silver electrode was placed in the wedge cell, and 
silver cyanide employed as electrolyte ; in others, 
again, the electrode was platinum, the electrolyte 
iodide of potassium. The deposits on the rim con- 
sisted of silver, hydrogen, or oxygen. The noises 
accompanying the gas generation disturbed the 
reproduction of speech, and, on the whole, the 
experiments were more successful when the copper 
disc, with its rim of copper or silver, was made 
the kathode than when it formed the anode, 





EGYPTIAN IRRIGATION. 

Iy connection with the paper on ‘Irrigation in the 
NileValley, and its Future,” read by Mr. W. Willcocks, 
C.M.G., before the International Engineering Con- 
gress, Glasgow, and published by us on page 336 
ante, we gave, in our report of the speech of Mr. 
Vernon Harcourt (see page 311 ante), a short account 
of the project designed by Mr. Russel Aitken for 
adding to the water available for irrigation in Keypt. 
As the pacification of the Soudan has brought this 
matter into the region of practical politics, the matter 
is now of much interest, and we therefore, in the 
following paragraphs, deal with the matter in greater 
detail than was possible in our report of the Congress. 

The annual rise of the Nile, which reaches its 
highest at Assouan in September, supplies the water 
for irrigating the ‘‘ winter crop ;” but if the flood level 
does not rise high enough to fill the irrigation canals, 
little or nothing can be done to remedy the deficiency. 

If there should not be the required amount of water 
in the river at ‘‘ Low Nile,” the land which has been 
sown in the full expectation of obtaining an adequate 
supply of water for the ‘‘ summer crop,” and does 
not get it, has to be abandoned, entailing great loss 
to the cultivator, and some loss to the Government, 
which cannot collect the tax for irrigated crops. 

Such being the case, it was evident to Mr. Russel 
Aitken, who, during his residence in India, had some 
experience of irrigation and of the vast quantities of 
water required for irrigating land in hot arid climates, 
that the reservoir in course of construction at Assouan, 
and which, with its dam reduced in height, was to 
contain only 1060 million cubic metres of water, was 
totally insufficient to irrigate all the land it was 
stated in the newspapers it would irrigate. So he 
wrote to the Secretary of State for Foreign Affairs 

inting this out, and advising that the project should 
“ abandoned, as being totally inadequate to fulfil all 
the requirements for which it was designed, viz., the 
securing of an adequate supply of water during ‘‘ Low 
Nile ” for irrigating all the lands suited for ‘‘ summer 


crop.” 

The requirements for irrigation at ‘‘ Low Nile” are 
shown in the subjoined memorandum, and _ it will be 
seen that during a ‘‘ Maximum Low Nile” no water 
is required to supplement the water flowing in the 
river ; but during an ‘‘ Average Low Nile ” 7000 
million cubic metres, and during a ‘‘ Minimum Low 
Nile” 10,000 million cubic metres are required to 
supplement the water flowing in the river. y 

n examining the Valley of the Nile to see if these 
rr quantities of water could be obtained, Mr. Russel 
Aitken first examined the Equatorial lakes ; but he 
found that the Albert Nyanza is either being raised at 
its southern end by volcanic action, or the waters flow- 
ing out of the lake are cutting their way through the 
barriers that impound it; and, further, that even if the 
water in the Albert Nyanza could be impounded and 
dealt with, it could not reach Khartoum in any reason- 
able time, owing to its having to pass through the vast 
marshes which cover the site where an enormous lake 
formerly existed. E 

Lake Dembea or Tsana, in Abyssinia, with an area 
of 1200 square miles, and with a sufficient rainfall on 
a gathering ground of 8000 square miles, would, if its 
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waters were raised to a height of 8 metres, or 263 ft., 
supply all the water required for ‘‘ summer crop” in 
Egypt and the Lower Soudan. 

At the request of the Foreign Office, Mr. Russel 
Aitken embodied these views in a report, and this 
report was sent by the Foreign Office more than two 
years ago to Cairo. 

About a year ago this report was again sent to 
Cairo, along ~with reports by Mr. L. F. Vernon 
Harcourt and Mr. Hawkshaw, also advocating Lake 
Dembea or Tsana as the most advantageous source of 
water supply for summer irrigation ; but the Govern- 
ment of Hevet was not at that time convinced that a 
larger supply was necessary than could be got from 
the reservoir at Assouan. 

At the beginning of this year, however, the 
Egyptian Government voted a sum of money to be 
expended in surveys in that part of the Nile Valley 
above Wady Halfa and below Khartoum which had 
been in the hands of the Mahdi, when the Assouan 
Reservoir was determined on. 

Apparently no suitable sits, or sites, were found for 
further reservoirs in the Lower Nile Valley, for in 
the Blue Book issued this summer Lake Dembea or 
Tsana is indicated by the Egyptian Government as 
the only thoroughly reliable source from which a 
sufficient supply of water for summer irrigation can 
be obtained, thus somewhat tardily adopting Mr. 
Russel Aitken’s project of nearly three years ago. 

The following memorandum gives the quantities of 
water available : 

MEMORANDUM. 
Lake Dembea as a Supplemental Supply for Irrigation 
in Egypt and the Soudan, 

‘: Water at present passing the Nileometer at Low Nile : 

Daring a maximum year... 1000 cub. m. per second. 
an average year ... 
» &Mminimum year... 250 


‘‘ Amount of water required at Low Nile to supplement 
the water passing in the river at Assouan, so that it may 
= less than at the rate of 1000 cubic metres per 
eecond : 


” ” 9 


” ” 


During a maximum year... None. 
»»  anaverage year ... 500 cub. m. per second, 
* a minimum year... 750 A i 


‘* Total amount of water per annum required from Lake 
Dambea to supplement the water now passing the Nileo- 
meter at Assouan, so that there shall never be less than 
1000 cubic metres per second at Low Nile: 


In a maximum year ... None, 
5, afi average year ... 7,000 million cubic metres, 
»» & Minimum year ..10,000 a ‘i 


“Value of agricultural products to be obtained from the 
water of Lake Dembea in Egypt as per Mr. Willcock’s 
book on “‘ Egyptian Irrigation,” viz., 12002. per million 
cubic metres of water : 


Daring a maximum year... None. 
an average year ... 8,400,000/. 
» &minimum year ...12,000,000/. 


“ Amount of water in be impounded in Lake Dembea 
with a dam 264 ft. high, 25,000 million cubic metres. 

“The present dam now being constructed holds up but 
1060 million cubic metres, having a value of but 1,272,000/. 
in ——— products. 


%” 


Russkey AITKEN.” 








LAUNCHES AND TRIAL TRIPS. 

On Wednesday, August 28, Messrs. Ishikawajima Ship- 
building and Engineering Company, Limited, of Tokyo, 
Japan, launched from their shipbuilding yard at hikes a 
near Yokosuka, a steel screw steamer, built to the order 
of Mr. Shichihei Oiyé, of Osaka, for the Vladivostock 
Line. The vessel, which is named Kotsi Maru, which 
means “ communication,” is of the spar-decked type, built 
under special survey to class 100 A 1 at Lloyd’s, and also 
in accordance with the Japanese Shipbuilding Encourage- 
ment Act. The vessel is of the following dimensions: 
Length over all, 251 ft.; length between perpendiculars, 
240 ft.; breadth moulded, 34 ft.; depth moulded, 22 ft. ; 
having a displacement of 2800 tons, and a gross register 
tonnage of 1550 tons, and is fitted with double bottom for 
water ballast on the cellular principle fore and aft, and 
also in fore-and-aft peak tanks. Her engines, also con- 
structed by the company at their engine shop in Tokyo, 
are of trip: e-expansion type of 1150 indicated horze-power, 
having cylinders 18} in., 30 in., and 52 in. in diameter, 
with stroke of 36 in., steam being supplied from two large 
single-ended steel boilers, working at 200 lb. pressure, 
and fitted with evaporators, &c. 





There was launched on Tuesday, the 17th ult., from the 
yard of Messrs. W. Simons and Co., Limited, Renfrew, 
complete and ready for work, a powerful twin-screw, stern- 
well, bucket ladder, hopper af ea constructed to the 
order of the Natal Government, under the direction of the 
Agent-General for Natal, Sir Walter Peace, K O.M. 


_ , redger will be ei on, the harbour extension 
r ing o 
which work nA o tong pete eg ct pg "Hor 


er yoy | designed. 
ensions are 290 ft, by 38 ft. by 15 ft. 9 in. The hopper 
Capacity is 800 tons. e hull is subdivided into eleven 


Watertight compartments by means of watertight bulk- 
—_ carried up to the main deck. The bucket ladder 
working throu: 

is of sufficient fi 


a central well at the stern of the vessel 
ength to dredge to a depth of 40 ft. from 


G. | named the Lake Michi 


the light-draught line when the hopper is empty. The 
buckets are of large pepo & and are capable of filling the 
vessel's own hopper in one hour. A set of dredging p tome 
are fixed on the bucket chain for dealing with a very hard 
clay bottom and rock. Propelling power is provided by 
two sets of tri-compound surface-condensing engines, 
designed to drive the vessel at 10 knots, steam being 


supplied from two multitubular steel boilers constructed | 


for a working pressure of 160 lb. per square inch. 
Powerful triple-barrelled mooring winches are fitted at 
bow and stern for mancuvring and regulating the cut of 
the dredger when at work. These winches are so de- 


— that the head, stern, or thwartship chains can be | E 


en in or slackened out together or separately. For 
controlling the bucket ladder a special powerful frictional 
hoist gear is provided. The hopper doors are operated by 
steam and hand appliances. n leaving the ways the 
dredger was named the Teredo. 





On Wednesday, the 25th ult., the large steel screw 
steamer Knjas Gortschakow, built by Messrs, W. Gray 
and Co. Limited, for the Northern Steamship Company, 
Limited, St. Petersburg, was taken to sea for her trial 
trip. The vessel takes Lloyd’s highest class, is 341 fo. in 
length over all, 47 ft. in breadth, and 27 ft. 4 in. deep. 
She has an extra long bridge, p, and topgallant fore- 
castle. The engines have cylindera 25in., 40in., and 
65 in. in diameter by 42 in. stroke, and have been sup- 
plied from the Central Marine Engine Works of Messrs. 
W. Gray and Co. There are two large steel boilers, 
which work at a pressure of 160 Ib. Fed square inch. The 
trial was a very successful one. The average speed of 
ship was fully 12 knots. 





PR. 8.9. — ores —™ to ee te o. aaa 
avigation mpany ‘‘ Dannebrog,” o penhagen, 
was, on Thursday, the 26th ult., successfully launched at 
the yard of the Elsinore Iron Shipbuilding and Engineer- 
ing Company, Elsinore, Denmark. This steamer is built 
of steel to the highest class at both Bureau Veritas and 
British Lloyd’s, and her dimensions are : 250 ft. by 36 ft. 
by 18 ft. 44 in. depth of hold. The engines ure of the triple- 
expansion type, with surface condenser, indicating 700 
horse-power, 





On Thursday, the 26th ult., the fine new steel screw 
steamer Ole Bull, which has just been completed by 
Messrs. Wood, Skinner, and Co., Limited, Bill Quay- 
on-Tyne, to the order of Mr. Carl Mathisen, of Bergen, 
Norway, p led to sea for a light trial trip. The 
vessel’s dimensions are: Length, 270 ft.; breadth, 
38 ft. 6 in.; depth moulded, 19 ft. 11 in. The propelling 
machinery has been supplied from the Northumberland 
Engine Works of the North-Eastern Marine Engineering 
Company, Limited, Wallsend-on-Tyne, and consists of 
a set of triple-expansion engines, having cylinders 19 in., 
3Lin., and 51 in. in diameter by 33 in. stroke, supplied 
with steam by two large steel boilers of 175 lb. working 
pressure. The trial proved satisfactory, the machinery 
working without a hitch. 





On Friday, the 27th ult., the new steamer Allanton, 
built by the Sunderland |e ye Limited, 
pr ed on her official trial. She is a steel screw 
steamer, 340 ft. between perpendiculars by 48 ft. broad by 
31 ft. deep, and will carry 7150 tons deadweight upon 
Lloyd’s freeboard. The main engines are by the North- 
Eastern Marine Engineering Company, Limited, Sun- 
derland, and have cylinders 26 in., 424 in., and 694 in. in 
diameter by 45 in. stroke, steam being — by three 
— boilers working at a pressure of 180 lb. per square 
inch, 


The twin-screw steamer Alnwick Castle, which Messrs. 
William Beardmore and Co., Govan (late R. Napier 
and Sons), have built for the Union Castle Mail Steam- 
ship Company, Limited, was launched on Friday, the 
27th ult. The Alnwick Castle is the first of two twin- 
screw steamers which the firm are building for the Union- 
Castle Line. The steamers have been ey designed 
to carry about 7000 tons on a moderate draught a 
sea speed. Very comfortable accommodation has n 
provided in a commodious deck-house amidships for first- 
class passengers, the a being of polished oak ; and 
a large number of third-class — and emigrants 
can be carried in the ’tween decks. large refrigerating 
chamber is fitted on the lower deck aft, with suitable 
machinery for maintainiog the various chambers at a low 
temperature. The machinery, which has been constructed 
by the builders, consists of two sets of triple-expansion 
engines, having cylinders 214 in., 35 in., and 58 in. in dia- 
meter respectively, by a 4-ft. stroke, and four single-ended 
boilers fitted for a working preesure of 200]b. The 
Alnwick Castle is the first merchant vessel that has been 
built by the new firm of William Beardmore and Co. The 
number of ships and engines that were built by the late 
firm of Robert Napier and Sons was 475. The Alnwick 
Castle was the fifteenth ship that had been launched from 
the premises to Sir Donald Currie’s order. 


There was launched on Saturday, the 28th ult., from 
the East Shipbuilding Yard of Messrs. C. 8. Swan and 
Hunter, Limited, Wallsend, a large twin-screw steamer 
which has been built for the 
Beaver Line, Liverpool. The vessel is of the following 
leading dimensions: Length over all, 483 ft.; beam ex- 
treme, 56 ft.; depth moulded to upper deck, 34 fo. 10 in. 
The machinery is being constructed by Messrs. Richard- 
sons, Westgarth, and Co., Limited, Hartlepool, and 
consists of two sets of triple-ex ion engines, having 
cylinders 23} in., 38 in., and 64 in. in diameter with a 


stroke of 45 in., steam being ted in four single- 











ended boilers 15 ft. in diameter by 1i ft. 9 in. long, working 





at a pressure of 160 lb. per square inch. This machinery 
is expected to drive the vessel at a speed of 12 knots at sea. 


On Saturday, the 28th ult., the screw steamer Sansu 
which has been built for Messrs. Elder, Dempster, ani 
Co., of Liverpool, by the Tyne Iron Ship Building Com- 
pany, Limi of Willington Quay-on-Tyne, was taken 
to sea on her trial. She is 325 ft. long by 45 ft. broad, 
and carries an exceptionally large measurement on 
light draught. She has engines 23 in., 37 in , and 61 in. 
in diameter by 42 in. stroke, with two steel boilers 
which have been built by the Wal Slipway and 
ineering Company, Limited. A speed of over 
ots was attained. 
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The Clyde Shipbuilding and Engineering Company, 
Limited, Port Glasgow, launched on Saturday forenoon, 
the 28th ult., the screw steamer Lakoja, which they have 
built for Messrs. Elder, Dempster; and Co, Liveroool. 
The general dimensions of the vessel are: Length, 340 ft.; 
breadth, 45 ft.; depth, 30 ft. She will be fitted by the 
builders with triple-expansion engines of 1200 indicated 
horse-power. The Lakoja is the first of two sister ships 
which the firm are building for Messrs. Elder, Dempster, 
and Co. They will be fitted to carry cattle and general 
cargo, and each will have accommodation for about a 
dozen first-class passengers. On completion the Lakoja 
will be placed on the owners’ service on the West Coast 
of Africa, for which she has been specially designed. 





Messrs. the Laxevaags Engineering and Shipbuilding 
Company, Bergen, Norway, launched on Saturday, the 
28th ult., the s.s, Taphir, a cargo steamer built to the 
order of Mr. Erich Lindée, Haugesund. The principal 
dimensions are: Length between perpendiculars, 244 fb. ; 
beam extreme, 36 ft. ; depth moulded, 19 ft. The machi- 
nery is also constructed by the Laxevaags Company, the 
ae being 174 in., 29 in., and 48 in. in diameter by 

in. stroke. The boiler is constructed for a working 
pressure of 175 lb. per square inch. 


On Saturday, the 28th ulb., the new steamer Llangibby, 
352 fb. 3 in. by 49 ft. 6 in. by 28 ft. 3 in., built by Messrs, 
Ropner and Son, Stockton-on-Tees, to the order of 
Messrs. Gladstone and Co., West Hartlepool, for account 
of Mr. P. Morel, Cardiff, made her official trial trip in 
the Tees Bay, and made an average speed of 12 knots. 
The vessel will carry 6370 tons on Lloyd’s summer free- 
board. She is fitted with el yg yr engines by 
Messrs. Blair and Co., Limited, of Stockton-on-Tees, 
with a working pressure of 180 lb, 


Messrs. Harland and Wolff, Belfast, launched on 
Saturday, 28th ult., the large steel twin-screw steamer 
Noordam. The new v , the gross tonnage of which 
is about 12,500 tons, has been built to the order of the 
ee vec rt ecko et trade — Rotterdam _ 

ew York, an ides being a very large cargo carrier, 
will have accommodation for a considerable number of 
passengers. 


On Monday, the 30th ult., Messrs, Craig, Taylor, 
and Co., launched from theie Thornaby Shipbuilding 
Yard, Thornaby-on-Tees, a steel screw steamer of the 
following dimensions, viz, : 332 ft. by 46 ft. by 23 fd. 9 in. 
depth moulded. The engines have been constructed by 
Messrs. Blair and Co., Limited, Stockton, the cylinders 
being in., 39 in., and 64in. in diameter by 42 in. 
stroke, with two large boilers working at 160 1b. pres- 
sure. The vessel was named Melobesia. 














The London and a ye Engineering and Shipbuild- 
ing Company, Limited, launched from their shipyard at 
Govan on Monday, the 30th ult., a finely-modelled steel 
screw -steamer for the Indo-China Steam Navigation 
Company’s coasting trade in the Eastern seas, The 
dimensions of the vessel are as follow: 290 ft. by 42 fb. 
by 25 ft. moulded, with engines of the Soe 

in. in dia- 


type, having cylinders 21 in., 34 in., and 

meter by 42in. stroke. She was named Hang 
(which eet in the Chinese language ‘ perpetu 
increase ”). ‘ 





GrowTH or INDIAN Rattways.—The te len 
of railway in operation in British India at the close of last 
year was 24,707 miles, as compared with 23,470 miles at 
the close of 1899 ; 21,960 miles at the close of 1898 ; 20,982 
miles at the close of 1897; 20,111 miles at the close of 
1896 ; 19,406 miles at the close of 1895; 18,841 miles at 
the close of 1894; 18,459 miles at the close of 1893; and 
17,768 miles at the close of 1892. It follows that 6939 
miles of new Indian railway were brought into operation 
during the eight years ending with 1900 inclusive. 


There are now only two remaining guaranteed companies, 
viz., the Madras and the Bombay, Baroda, and tral 
India. These two companies owned between them 1305 


miles of line at the close of last year. There are 23 
assisted Indian railway companies, and these had 1514 
miles of line in operation at the close of 1900. The 
number of State lines is 28, and they represented at the 
close of last year an aggregate of 18,941 miles of com- 
leted line. The aggregate length of 28 native State 
ines stood last year at 2873 miles. There are also three 
foreign lines in British India, viz : the West of India 
henge the Pondicherry, and the Karaikal and 
Peraian. hese foreign lines comprised between them 
last year 74 miles miles of completed line. The prin- 
ae State lines last year were: East Indian, 1840 miles ; 

orth- Western, 3006 miles; Rajputana and Malwa, 
miles, Southern Mahratta, 1458 miles; Great Indian 
Peninsula, 1358 miles ; my and Magpur, 1226 miles 
Oudh and Robilkhand, 1038 miles; Burma, 1124 miles 
and South Indian, 1034 miles. 
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NOTES FROM JAPAN. 

(From Our Own CoRRESPONDENT.) 
Tue Tokyo City is now in a fair way of getting 

electrical trams. First, the present ‘‘ horse tramway 
is to be changed to electricity by doing away with all 
the present plant, including the rails, and erecting an 
up-to-date installation of plant, supplied by Americans 
on a long term of credit; and now the “ City Tram 
Line” has made an arrangement with the Russo- 
Chinese Bank to procure a loan from them to build the 
first section of the line, This Russian Bank seems 
very active in — just now. When I get further 
particulars of the loan, I will give them to your readers. 
All of the first-class industrial shares are very cheap 
now, and offer an excellent investment for capital. 
In April of 1899 I gave four quotations for the follow- 
ing shares : 


1899. 1901. 
Japan railway 77.50 69.70 
Sanyo railway ‘ 60.60 52.10 
Kiushiu railway ... ses 67.80 5u 00 
Nippon Yusen Kaisha 
(Japan Mail Steamship 
Company) a sab 64.20 72 95 
You will see that in these two — all of the shares, 
excepting those of the Japan Mail Steamship Company, 


have dropped over 10 per cent., but immediately there 
is any relaxation in the money market they will jump 
back again. No wonder the Japan Mail Steamship 
Company’s shares stand so high, their last dividend 
was 12 per cent., and they carried 1,000,000 yen tothe 
reserve. All of the above are 50 yen paid-up shares. 
Five per cent. Government war bonds stand at 87 yen 
for 100 yen face value. Government bonds are largely 
used in Japan for making Government and other con- 
tract deposits, the depositor gets the interest on them, 
which he would not do were he to deposit cash. 

Trade is just as dull as ever, and money still remains 
at its high rate of discount. Money is very much 
wanted; there have been many rumours about a 
large sale of Government bonds abroad, and it is 
— that the delay in the transaction is caused 
only by the price the Government wants. The figure 
the Government is said to want for sterling-faced 
bonds is about 93 yen. 





Erratum.—In our article on ‘‘The Minerva and Hya- 
cinth Trials,” see page 292 ante, it was computed that the 
Hyacinth used approximately 40 tons of make-up water 
per day. This should have been 50 tons. Although the 
general conclusion we drew is unaffected by this error, the 
quantitative results need correction. 





German Coat-Mininc.—There are five great coal-pro- 
ducing districts in Germany, viz., Breslau, Halle, Klaus- 
thal, Dortmund, and Bonn. In the first two quarters of 
this year these five districts had an average of 276 pits in 
operation, as “eo with a corresponding average of 

‘0 pits in 1900. Their production in the first 
this year was 25,560,132 tons, and in the second quarter 
24, 251 tons ; making an aggregate of 49,828, tons. 
The corresponding production in the first two quarters of 
1900 was: First quarter, ge ef tons ; second quarter, 
24,031,085 tons; making a total of 49,619,150 tons. Pro- 
duction accordingly increased in the first two quarters of 
this year to the extent of 209,233 tons, or 0.42 per cent. 
The production of the Breslau district) in the first 
half of this year was 14,682,213 tons, as compared 
with 14,535,437 tons; of the Halle district, 5397 
tons, as compared with 5356 tons; of the Klaus- 
thal district, 332,492 tons, as compared with 372,749 
tons; of the Dortmund district, 28,931,535 tons, as 
compared with 28,832,706 tons; and of the Bonn dis- 
trict, 5,876,746 tons, as compared with 5,872,902 tons. 
The average number of workpeople employed in the five 
districts - 4 — mg ag this year was — — 
pared wi v in the corresponding period o! 
showing an increase of 36,821. In these totals the Breslau 
district figured for 102,748, as compared with 90,785 ; the 
Halle district for 45, as compared with 42 ; the usthal 
district for 3542 as compared with 3485; the Dortmund 
district for 242,118, as compared with 220,125; and the 
Bonn district for 53,638, as compared with 50,833. The 
deliveries from the five districts in the first half of this 

were 46,744,359 tons, as compared with 47,040,346 tons 

in the correspondin iod of 1900, showing a decrease of 
295,987 tons. The deliveries in the first quarter of 1901 
were 23,870,036 tons, as com: with 94,172,981 
and in the second quarter 22,874,323 tons, as com 
with 22,867,365 tons. The deliveries from the Breslau 
district in the first half of this year were 13,313,132 tons, 
as compared with 13,464,772 tons ; from the Hall 
3862 tons, as compared with 4914 tons ; from the Klaus- 
thal district, 321,005 tons, as com with 356,450 tons ; 
from the Dortmund district, 27,345,090 tons, as compared 
with 27,441,105 tons; and from the Bonn district, 
5,761,270 tons, as compuns with 5,773,195 tons. The 
imports of coal into any in the first half of this 
year were 2,850,822 tons, as compared with 3,310,900 tons 

the corresponding — 526,558 tons in 
soe agente onied of - 

correspon peri 

from Germany in the first half of this year were 7,131,533 
tons, as com with 7,597,177 tons 1 
ing period of 1900, 6,676,734 tons in 
period of 1899, 6,452,712 tons in [the 
period of 1898, 5,524,912 tons in the corresponding 
period of 1897, 


uarter of 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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In the accompanying di each vertical line represents a market day, and each horizontal 


diagrams 
-|line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and J. in all 


other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 Ib. to 80 Ib. @ metal prices are per ton. Heavy steel rails are to Middlesbrough quota- 
tions. Tin plates are per box of I.0. cokes. 
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INDUSTRIAL NOTES. 


In 1899 the Labour Department of the Board of 
Trade issued a firat report on foreign labour, entitled 
an ‘Abstract of Foreign Labour Statistics.” _ The 
second report has jast appeared. It is explained that 
these reports are intended to supplement the ‘‘ Statis- 
tical Abstract of the Princi and other Foreign 
Countries” of the Commercial Department, and also 
the ‘“‘Annual Abstract of Labour Statistics of the 
United: Kingdom.”. Such a series of-reports has 
long been needed, and the Board of Trade is doing 
excellent work in compiling and publishing such 
volumes. It is to be hoped that they will now be 
annual, for their value depends upon the regularity 
of their appearance, as much as upon their fulness, and 
the exactitude of the information collected, digested, 
selected, and tabulated. In these latter respects the 
Board of Trade stands pre-eminent, and the range of 
their publications is continually extending as new 
subjects come up for treatment within the Board’s 
jurisdiction. : 

In all, twelve countries were included in the first 
report; in this there are thirteen, Japan being in- 
cluded. Here we have gathered together and tabu- 
lated facts and figures relating to Austria-Hungary, 
Belgium, Denmark, France, Germany, Holland, Italy, 
Norway, Sweden, Switzerland, Russia, the United 
States, and Japan.’ The information relates to trade 
unions, labour disputes, conciliation and arbitration, 
workmen, insurance, co-operation, and wages in 
Japan, and of the railway employés in Russia. Old- 
age pensions are limited to countries where insurance 
is compulsory. 

The total number of trade unions in Denmark is 
reported to be 1195, with 96,295 members. Of those, 
1058 unions, with 78,867 members, were affiliated to 
the General Federation. In Germany, the number of 
Social Democratic unions making returns was 86,423, 
with a total of 596,419 memb2rs ; of the latter, 15,946 
were non-affiliated. There are also 36 ‘‘ Christian ” 
trade unions, with 111,860 members. The chief 
unions were in the textile, mining, and the 
transport trades. In Holland there were 501 
unions, 131 of which are described as Roman 
Catholic ; number of members not given. In France 
there were 2685 unions, with 492,647 members, of 
whom 432,950 were federated. Those engaged in 
transport service lead the way with 160,208 members. 
The number of unions paying unemployed benefit was 
66, with 14,701 members. The totel amount so paid 
was 14,701/. in the year given. In Switzerland the 
number of unions in 1896 is not stated, but the total 
membership is said to have been 11,966; in 1899 the 
affiliated unions numbered 758, with a membership of 
49,034. In Austria-Hungary the number of unions 
was 883, with 157,773 members; in Hungary alone 
there were 126 unions, with 23,603 members. In the 
United States the number of unions making returns 
was 1087; total memberz, 171,067 in the State of 
New York; in Connecticut, 138 unions, with 10,737 
members ; in Indiana, 217 unions and 19,081 members. 
Those figures for the United States are manifestly 
incomplete. No figures are given for Belgium or the 
other four countries. 


As regards labour disputes, the following brief 
summary may be of interest: Disputes in Sweden, 
104; number of persons involved, 10,290; time lost, 
331,600 working days; in Denmark, 98 disputes ; 
number of persons, 36,096 ; time lost, 2,828,447 days ; 
Germany, 1311 disputes; number of persons, 116,486 ; 
time lost not given; in France, 744 disputes ; persons 
involved, 177,081 ; time lost, 3,550,734 working days ; 
in Italy, 294 disputes ; persons involved, 44,200, and 
6934 otherwise affected ; time lost, 364,167 days ; in 
Austria, number of disputes, 311 ; number involved, 
60,137 ; time lost, all included, 1,136,185 days. In the 
United States the figures do not come down later than 
1894, in which half-year the strikes numbered 896, 
involving 482,066 persons; there were also 35 lock- 
outs, involving 369 persons. The time lost is given in 
averages, 


Conciliation and arbitration do not flourish in the 
countries named better than in this country—not so 
well, indeed. In Germany there are Industrial Courts ; 
in the last year given there were 44 applications ; 
agreements were effected in 18 cases, and in 11 the 

urts made awards. Of the latter, 2 were accepted 
and 9 were rejected; in 8 cases no decision was 
arrived at. In France, in 1899 there were 740 strikes. 
The law of 1892 was put into operation in 197 cases— 
once by the initiative of employers, 112 times by the 
workpeople, 4 times by both parties, and 80 times by 
justices of the peace. Employers refused conciliation 
65 instances ; the operatives in one case only. In 
a both parties refused to submit to conciliation. 

e total number of disputes settled by conciliation 
was 36, and 6 by arbitration. In Massachusetts there 


— 1113 disputes, affecting 2830 establishments ; 330 
pape disputes were submitted to the Board of Con- 
1 nt Of those, 136 were settled by negotiation, 

by the recommendations of the Board, while in 71 





cases there was no agreement. Peaceful methods 
advance slowly in all countries. 

The foregoing summaries give some idea of the report 
in question. Itis difficult to group some of the figures 
into a small compass, for the bases differ. As time 
goes on it may be possible to extend the tables, and 
marshal the facts and figures more closely, on similar 
lines, in the several matters treated of. The more we 
get to know of industrial organisation and its results 
abroad, the better will it be for all parties connected 
with labour at home. 





The attitude of the American Federation of Labour 
in respect of the. steel strike is unmistakable. The 
American Federationist defines it, and endorses to the 
full the demands of the American ‘‘ Amalgamated 
Association of Iron, Steel, and Tin Workers.” The 
president and secretary went to Pittsburgh specially 
to investigate the matter, and the report is that ‘‘ We 
unhesitatingly declare our judgment that the position 
of the Amalgamated Association is absolutely justified, 
as essential to its continuance and effectiveness as a 
union of the workers of the trade, as well as the pro- 
tection of the rights and interests of its members.” 
But the report throws some light upon the earlier 
negotiations. The collapse of the strike must be 
indeed a blow to American unionism, if the pronounce- 
ment of the Federationist is to be accepted in full, as 
to the importance and effects of the struggle. It 
throws the blame of the contest upon the Steel Trust, 
but the workers do not seem to have realised its power 
when they formulated their demands. 

The Federationist is full of information as to the 
history of labour struggles in the States, and as to 
the more prominent men who have figured in that 
history. With its portraits, indexes, directory, re- 
ports, &c., it has grown into a considerable volume, 
and surpasses any similar publication ever issued by 
the trades of this country. The reports of the vast 
army of labour organisers in the various States of the 
Federal Union give a fair outline of the work bein 
done during the current year. The failure of the stee 
strike may be a blow, and a severe one, but the 
Federationist predicts future successes for labour in 
the United States. A failure stimulates to further 
exertion, and that is the lesson drawn from the 
collapse of the steel strike. 


The injunction granted by the Vice-Chancellor, 
Duchy of Lancaster, against picketing in the Black- 
burn case on Wednesday last week’ appears to be 
more important than some others cited in the case, 
A strike was on at the mills of a Blackburn firm, in 
consequence, it is alleged, of bad materials. The firm 
prayed for an injunction to restrain the union from 
picketing the premises. No violence, intimidation, 
or coercion was alleged, only that the pickets caused 
inconvenience. In giving judgment, the Vice- 
Chancellor said: ‘‘There appeared to be a reason- 
able suspicion that certain things which were not 
strictly in accordance with the law were being done 
—he would not go further than this—and therefore 
he thought there was sufficient ground to justify an 
injunction.” It thus appears that an overt act is not 
needed in order to create an offence justifying an in- 
junction. Itis evident that trade unions will have to 
review the whole situation by the light of recent de- 
cisions, especially as regards picketing. Even procur- 
ing and giving information, as sanctioned by the Act, 
will have its dangers, if the complainants plead in- 
convenience. The words of the injunction were more 
limited than those of the judgment—thus: ‘To restrain 
the defendants from procuring or inducing any persons 
to commit a breach of contract entered into with the 
plaintiffs.” This is right enough, because to do so is 
to commit an illegal act ; but surely the defendants 
ought to have committed some such act in order to 
justify the restraint. A mere suspicion that they 
might do so is carrying the law farther than ever it 
had been carried in the olden days, before the Trade 
Union Acts, or the Labour Laws. 





The question of old-age pensions in this country 
has been found to be difficult of solution. For a few 
years it was a staple topic of discussion, and we 
were promised a measure, or measures, by the 
strongest Government of recent years. Schemes were 
prepared and issued, and resolutions by the score 
were passed in favour of the principle. But the 
original propounder of the proposal made no sign as 
regards a Bill to attain the object. Now Mr. Cham- 
berlain has practically acknowledged his hopelessness, 
or at least his helplessness, in the matter. Having 
failed to draft a scheme, he throws the responsibility 
upon the Friendly Societies, whom he desires to for- 
mulate a scheme. The High Ranger of the Foresters, 
at the Court recently held in Gloucester, alludes to 
this in his address, and says: ‘‘ Mr. Chamberlain has 
undoubtedly set the Friendly Societies a task which 
they will be in no hurry to take up.” Members of 
those societies differ on the question ; indeed, there is 





very little consensus of opinion as to any plan, 
although many sigh for the object. It has often and 


often been pointed outin ‘* Industrial Notes ” that the 
plans pro are costly, and that any general scheme 
would affect more or less seriously some friendly 
societies, and all the trade unions, which provide 
superannuation benefits. If the great friendly societies 
should consent to formulate a scheme, they will at 
least see that those societies of self-help by mutual aid 
do not suffer. Seven of the great Orders, with 
2,782,649 members, out of an aggregate of 3,587,513, 
have refused to act. In every proposal hitherto made 
the payments are too high, the sions too small ; 
and yet they have come out extremely costly to the 
nation. The desirability of old-age pensions is acknow- 
ledged by most people, but very few are prepared to 
advocate any definite scheme. . 


The ition of the iron and steel trades in the 
Wolverhampton district has improved. Firmness in 
quotation is characteristic in all the leading branches, 
with an upward tendency in prices. Marked bars 
have been in steady request, and it is reported that 
contracts are being offered at present full rates, for 
some time ahead. Best unmarked merchant iron is 
firm, but business has been done in ordinary common 
bars at full rates. Black sheets have been in good 
demand by galvanisers‘ who have heavy orders for 
roofing sheets for colonial markets. Corrugated gal- 
vanised sheets have gone up in price. Tube strip is in 
good demand at higher rates. Hoops, boiler plates, 
tank iron, and stamping sheets are also in steady sale. 
Steel is fairly active, recent rates being well maintained. 
The whole of the engineering and allied trades con- 
tinue to be fairly busy, the cycle sections being the 
slackest. Boiler and tank makers are full of work, as 
also are the locomotive and other railway branches. 
For the most t, the hardware industries continue 
to be well employed, but there are variations as regards 
activity. Generally the position is not unfavourable, 
and the outlook is not discouraging. 








In the Birmingham districts the improvement in the 
iron and steel trades is fairly well maintained. Orders 
are being distributed more freely, and prices are firm, 
in some cases stiffening, especially for steel. Marked 
bars and sheets are in good request, at full rates, with 
a tendency upwards. The engineering and allied in- 
dustries are fairly well employed, but there is an indi- 
cation of slackening in some instances. The other 
iron, steel, and metal-using industries vary somewhat ; 
but it is exceptional for any to report serious slack- 
ness. The prospects are not regarded as so good as 
they were in some branches, especially the lighter ones. 
On the whole the position is favourable. 





The engineering trades throughout Lancashire 
manifest no material change. In several important 
branches activity is well maintained, but in others it 
is reported that orders are being completed without 
adequate new work to replace them. All sections of 
electrical engineering, locomotive, railway carriage 
and wagon building, boilermaking, high-speed engine 
building, and hydraulic engineering are, as a rule, 
well employed, and the prospects are that they will 
be for some time to come. Machine toolmakers are 
mostly well employed, but some firms complain of 
being rather short of new work to replace orders run- 
ning out. The textile machine-making branches are 
for the most part depressed. With the exception of 
the latter, the —_ is not unfavourable, and the 

rospects for the near future are not discouraging. 

n the iron and steel trades a tolerable strong tone has 
been maintained, but a want of confidence has led to 
irregularity in prices. Low cutting is reported in pi 
iron, but local makers are firm in their rates, Finishe 
iron is in regular and rather brisk demand. Generally 
the buying is limited to present requirements, but 
where concessions are made some business is done for 
forward delivery. 





The dispute at Grimsby has been dragging along, 
but there were signs at the close of last week of some 
possible arrangement. The voting of the men on the 
employers’ terms was almost unanimously in favour 
of their rejection—only three voting for acceptance ; 
they were unanimous against signing on at the Federa- 
tion offices. The owners had hitherto refused arbi- 
tration, but a few days ago there was an indication of 
acceptance if the whole question without reserve was 
referred.. Even now it may be that the good offices of 
some of the local men will pave the way for a modus 
operandi, so that vessels may put to sea pending a 
settlement. 





At a meeting of the South Wales and Monmouth- 
shire Iron and Steel Trades Sliding-Scale Committee, 
held at Abergavenny, the auditor’s report was read 
and considered as regards the average eelling price of 
rails and bars; when it was decided that wages be 


reduced 7 per cent., and day-workers in rtion, 
on and few the 31st ult. itd 





Owing to a further decline in the selling price of 
steel plates, the wages of the Consett Company’s Mills 
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at Darlington have been reduced another 74 per cent., | erected on “ pean ag ae og ys rad “sd a1 
ki ion i f 20 cent. | missioners of Northern Lighthouses, ighthouses, 
oroey Rabe maak acempaalindy adi 2 | fog-signals, and 28 lighted beacons ; and there have been 


during the current year. ‘laid down one lightship, equipped with a fog-signal, 


Conciliation and Arbitration in the iron and steel 


At a meeting of the North of Eogland Board of ved ig bre bs gen Bo — 


oys, and 12 unlighted 


The course of a seaman making for, and navigating, the 


trades, a further reduction of wages was declared of | g.ottish coast has thus been much facilitated, though, no 
64. per ton on puddling, and 5 per cent. on all other ; doubt, much remains to be done, for there are still many 


forge and mill wages. The rates will rule for October 
and November. 





outlying dangers unguarded, and stretches of coast line with 
50 or even 100 miles between the lights, while the range of 
our most powerful lights in weather when they are most 


The North and North-East Cotton Spinners and | required does not exceed 9 or 10 miles. 


Manufacturers’ Association have agreed to accept the 
invitation of the Operatives’ Association to a conference, 


he characteristics of the lights on the Scottish coast 


have also been much improved as regards their distinctive 
character, which, next to the existence of a light at all, 


: - “re seedy . 
. — the question of alleged “driving in weaving is the most important factor in its usefulness. It has 
—_ been the policy of the Northern Lighthouse Board to 





| gradually alter the old fixed lights, which are liable to be 


The strike of gasworkers at Cork began in May)". : - 
and came to. an end on Tuesday last ‘The company | fake, Oo all events nee ab rully seen o 
retain in their service all the men taken on during the | the last 25 years eight fixed lights on the coast of Scotlan 
dispute ; but 40 of the strike hands resumed work on have been altered to flashing or occulting lights. The 
Wednesday. The rest are to be taken on as vacancies | introduction by Messrs. Chance, in 1874, of the group- 
arise, except three of the ringleaders, who are not to} flashing characteristic, proposed by the late Dr. Hop- 


be re-employed by the company under any circum- 


kinson, put into the hands of the lighthouse engineer the 


wer of greatly varying the character of lights, and many 


a. ights of this character have been installed on the coast. 


Further, the periods of many of the lights have been 


An injunction order is threatened in connection ; 3 : 
with the builders’ labourers’ strike at Swansea. This poems ae ada Bp ee ie ania ae fens 
has arisen in consequence of the attempt of those on|}.6n increased and the characters improved, but the 
strike to interfere with the non-strikers. A town! powers of the lights on the Scottish coast have been 
councillor was said to be among the strikers. It is greatly increased. Thus, in 1875 the most powerful 
igh 


said that the dispute has cost the Gasworkers Union 


t on the Scottish coast had a power equal to 44,500 


20007. and the employers some 3000/. already. candles ; now there are several over 100,000 candles, and 





the Isle of Man electric light has a power which we calcu- 


On September 22 about 1000 colliers struck work, | late is equal to 3,000,000 candles. The limitation of the 


without notice, at the Bwilfa Dare Colliery, Aberdeen. 
The cause was a ny ap between the management and 
a workman as to t 


duration of flashes to about half a second, and the reduc- 
— » a <p of ponents et faces of — pF pe 
: ‘ is | have long been recognised as ing principles, and ac 

esctting of a cog. Surely this on in Scotland where consistent with producing the proper 


was an insufficient cause. characteristic, and a duration of flash of sufficient length. 





It is reported that a strike of some thirty wagoners coal ‘cffeated by the vol cep napeeg Rage gb has 


e following 


took place at Sunderland in support of a demand improvements in lighthouse apparatus, which have been 
by three others for the dismissal of one man. This! described by Messrs. Chance as “most valuable im- 
man had performed his journey — than the three} provements.” 


others—such was his offence. The employers refused 


(1) The introduction of hyper-radiant or long focal 


to dismiss him, hence the strike. distance apparatus, proposed by Messrs. Stevenson in 





1 ic | introdu 
The conductors employed on the Hartlepool electric cal emel, G6 tia intecdenion of tie. Checien A. 


Stevenson’s equiangular prisms, which effect a saving of 


tramways struck work at the end of last week owing 


1869, — and experimented on by them in 1885, and 


in many lights since that date, both at home 


to a dispute as to the conduct of one of the inspectors, 15 : a he 
seer’ per cent. of the light incident on them at 45 deg., 
whose dismiseal they demanded. and 26 per cent. at 40 deg., and which permit, with 





efficiency, of the use of refractors of 80 deg. focal opening 


All the men employed at the Harbour of Barcelona | j, place of only 60 deg. with Fresnel elements. The 
in loading and unloading vessels, &c., struck work adoption of flint glass to extend the refracting portion to 
80 


last week for higher wages. So far, the conduct of 


eg. caused more loss of light than if catadioptric 


the men has been peaceable. prisms had been used for this portion ; indeed, the great 





divergence from the prisms, and the loss of light due to 


In the French mining districts a general strike is| using flint glass, rendered this portion of the apparatus 
advocated, to commence on November 1. The question | practically useless as a lighthouse agent. 


was submitted to the Referendum by the Miners’ 


i y tion, and it is said that the prepon- | effected by increasing 
eas ane The Pe sort as no burner of a larger diameter than six wicks for hyper- 


radiant, and five wicks for first-order flashing lights, have 


derating majority in favour is great. 


This increase in the need of the lights has not been 
ing the size of the burners employed, 


per an eight-hours day, minimum wage, and » pension been introduced, because, owing to want of focal com- 
ae pactness, and the fact that little increase of intensity is 





obtained, larger burners are considered not to warrant 


It is reported that New South Wales has decided | 1), additional consumption in oil and difficulty of manage- 
to adopt compulsory industrial arbitration, the Legis-| pent they entail. Nor has the length of flashes been 


lative Assembly having passed the Bill for that pur- 


reduced below four-tenths of a second, as anything less 
than about half a second is, we consider, too short to give, 


80. 
P’The Australian workers are seeking to prevent | under practical conditions, full perception. 


coloured a of any kind being employed in 
that Commonwea: 


th. The Home Government are | stations where oi 


With the exception of one electric light, and five 
Pens is employed, four of which are also 


rather staggered at the demand, as well they may be. | incandescent, the illuminant used in the Scottish light- 





houses is paraffin. The introduction of gas as theilluminant 
has permitted, at less important stations, of dispensing 


LIGHTING THE SCOTTISH AND ISLE OF'| with the attendance of one of the keepers, reducing the 


staff to one, who is rung up should anything go wrong 


MAN COASTS. with the light by an electric automatic alarum. 


Recent Improvements in the Lighting and Buoying, &c., 


In the case of lights made by oversea vessels, and coast 


of the Scottish and Isle of Man Coasts.* lights which are intended to light long stretches of coast, it 


is necessary that they should be of considerable power, and 


y sv S.E., M. : 
By Davip A. Srxvenson, B.Sc, F.RS.E., M. Inet that ed should be septantty attended by keepers to 
e 


C.E., Engineer to the Commissioners of Northern Light- 
houses. 
A GLANCE at a chart of Scotland shows that, owing to 


ensure 


ir due exhibition. There are, however, many 
laces on the Scottish coast, as in sounds, lochs, and 
rths, where lights do not require to be seen at a great 


its exceptionally rugged coast-line, and numerous out- | distance, and where even the extinction of the light for a 
lying islands and dangers, the task of lighting and other- time would only cause inconvenience to the sailor, not 
wise guarding it effectually for the purposes of navigation | disaster. In such cases the lights may obviously be of 
is an interesting and difficult lem for the lighthouse | jow power, and be unattended continuously by keepers. 
engineer. ds littl a till 1854 to Lighted beacons and buoys have consequently been intro- 
light. the yma ond kyles og ib went hes between ce yall eae agen 5 Don Ba ot 

" > enty- 
the outlying islands and the mainland, ape = coasts of | three of these beacons and buoys are lighted on Pintsckys 
the Orkney and Shetland aon wee oe ee system of compressed oil gas, and have given complete 
and northern shores of the mainland. e war Of 1854, | satisfaction. They require only to be visited once in 
however, made it necessary that something should be | six weeks or so. Ceeneny, the fixed-light character was 





done to enable the fleet to navigate the northern seas at 


all that was availa 


ie, but on our suggestion Messrs. 


least with some degree of safety, and the advantage of | Pintsch introduced a method whereby they show one, 
an 


lighting the west coast squnds came also about the same two, or three flashes as desired, 


this has greatly 


time to be appreciated. Since that period good progress | increased their usefulness, besides reducing the consump- 


has been made, and in 1875 there were 60 lighthouses, 


tion of gas. Twenty-one beacons are lighted with 


$8 buoys, 49 beacons, and 2 fog-signals on the coast. | petroleum burned in the Benson-Lee and Lee lamps, in 
During the last 25 years (since 1875) there have been | which the wicks are carbon-tipped, and require attention 





every four or five days, but are an improvement, as rds 


* Paper read before the International Engineering | safety and power, on the Norwegian Trotter-Lindberg 


Glasgow, 1901. Section II.: Waterways a sy’ 


stem which was first used in this way. When these 


Congress, 
Maritime Works. lights require to be made flashing, this is produced by 





revolving shades driven by the current of heated air from 
the flame. The buoys in use on the Scottish coast have 
been increased in size and improved in shape, so as to ride 
upright even in strong tidal currents, and they are for 
— reasons more readily seen and picked up by the 
sailor. 

The Otter Rock light-vessel just launched will be un- 
attended by a crew, and has been designed to lie ina 
very exposed situation. The lantern apparatus and 
glasswork were specially designed to suit the circum- 
stances, and made by Messrs. Chance. The gas fittings 
are on Messrs. Pintsch’s system, and they are the con- 
tractors for the work. 

Owing to the prevalence of fog and snow showers on 
the Scottish coast, amounting to between 300 and 400 
hours in the year, and lasting occasionally for spells with- 
out a break of 36 hours, the question of fog-signalling is 
very important. Fog signals minister not only to the 
safety o oe but facilitate the making of regular 
passages, and hence are greatly appreciated by the sailor 
and the shipowner. The 24 fog signals erected on the 
Scottish coast during the last 25 years have explosive car- 
tridges at two stations, and siren fog-horns actuated b: 
compressed air at all the rest. These tonite signals, whic 
give a loud report, were originated by the Elder Brethren 
of the Trinity House, and. are of great value in certain 
situations. They are only used on the Scottish coast at 
rock stations, where the siren horn could not be introduced, 
except at a very large cost, as they are not so efficient and 
much more expensive to maintain than fog-horn signals. 
For fog horns the motive power to compress the air used 
25 years ago was hot-air engines, which were excellent 
for the purpose, as they did not require a supply of fresh 
water, which is not easily obtained at most lighthouse 
stations; but, on the other hand, they took about three- 
quarters of an hour to start, and were costly to keep in 
repair. We accordingly introduced, in 1883, gas engines 
driven by oil gas, which require little water, and have not 
the drawbacks of the hot-air engine ; and this having 

roved successful, we followed it up by the introduction, 
in 1889, of the oil engine then just perfected. Both of 
these improvements were first used for fog-signalling pur- 
poses in Scotland, and the oil engine is now almost in- 
variably so used. Steam engines have been introduced at 
two stations; in one case because steam boilers were 
already at the station for the electric light engine, and in 
the other because the oil engine had not been introduced, 
and, being a lightship station, the choice lay between 
hot-air and steam engines. 

_ Where oil engines are used, a fog-horn can now be put 
in operation in about eight minutes, even if there is no 
air stored, which, however, is done in several cases, so 
that the signal can be practically instantaneously started. 
In recent cases the engine power introduced at fog-signal 
stations has been about 50 horse-power, one-third of which 
is reserve. The working pressure used as a rule is about 
30 Ib. per y ower inch, and about 46 cubic feet of air per 
second of blowing is expended. The siren used is a 
modification of Mr. Slight’s cylindrical siren. By im- 
proving the shape and enlarging the horn and air passages, 
opening out and properly forming the air ports of the 
siren, iy. 4 the siren by an air motor, and properly pro- 
portioning the storage to the air consumption, we have 
recently greatly increased the efficiency of the siren fog- 
orn, 

For the purposes of distinction, groups of blasts have 
been introduced, two, three, and four blasts given in 
quick succession, and these are still further differentiated 
by making the blasts of different pitch when necessary. 
Our endeavour has been to make these blasts as long in 
duration as possible, consistently with due economy, our 
view and experience being that a long blast is more effec- 
tive than a short blast, and that no blast should be less 
than three seconds, and that five seconds is what should 
be aimed at. The periods of some recent signals have 
also been reduced to 1} minute, though this is, in our 
opinion, perhaps unnecessarily short, as in most situations 
a two, or even three, minutes’ period would serve the 
sailor’s oe pom some permit of a great reduction of the 
power, and therefore reduce the expense necessary to pro- 
duce an effective signal. 2 

_In spite of all that has been done to improve our fog 
signals, they are undoubtedly the weak point in the pro- 
vision made for leading and guiding the sailor. This is, it 
is to be feared, inherent in the system of using the air as 
the carrier of fog-signal warnings, for sound signals are 
uncertain, both as to penetration and location, and the 
solution of the difficulty will probably ultimately be found 
in Mr. Charles A. Stevenson’s proposal of 1892, of an 
electric cable or conductor laid down off a coast or danger 
so as to act on an instrument on board each vessel, and so 
either warn the sailor of his proximity to it, and therefore 
to a coast or danger, or asa lead along which vessels 
might sail, keeping, as it were, in touch with the cable. 

though not directly connected with the guarding of 

the coast, the remoteness of many of the lighthouses on 
the Scottish coast, one of which is 40 miles from land, 
one 20, and several about 12, at a very a : 
ility 0 


caused consideration to be — to the possi 
connecting them with the shore by electric aps eT 
The expense involved prohibited the adoption of electric 
cables; and in 1894 the Commissioners of Northern 
Lighthouses made an experiment of the wireless system 
of yon apo proposed by Mr. Charles A. Stevenson, on 
the scale and distance that was required for one of the 
stations in the Northern Lighthouses Service. This 
experiment, which was carried out with the assistance of 
the General Post Office officials in Edinburgh, proved 
quite successful; but the Board of Trade declined to 
sanction its adoption on the ground that flag signals 
were sufficient. Since then many other similar or cog- 
nate proposals have been suggested, but nothing practical 
has yet been done, 
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CANADIAN AGRICULTURAL MACHINERY. 
Agricultural Machinery in the Canadian Pavilion at the 
Glasgow International Exhibition, 1901.* 

By Mr. G. Harwoop Frost, B.A.Sc., Smith’s Falls, 

: Ontario, Canada. 
(Concluded from page 447.) 
Knotters.—These are different in detail in all the binders 
shown in Fi 


| frame, and 


returns to its place. While the bundle is being bound an inch of the ground, which is necessary when the grain 
a 


nd delivered, the grain brought = by the elevators is | is much 
e-; 


held back by the long curved need. 


beaten down. To insure the twine -being tied 


arm to prevent its | about the centre of the bundle, whether the- 


. eth Lair navn 
becoming mixed with the knotter, and to permit of a clear | or short, the entire packing and binding mechani —_ 


| separation of the bundles. 
e bundles, or sheaves, may be delivered on to the/ the centre of the driving sprocket. 
i to the | not made from the driver’s seat, are, 


und or a sheaf-carrier. The carrier is attached 


| be shifted, the square packer-driving shaft sliding throug 
age Ht os ae Other adios, 


ting size 
ee by a foot lever under control of the | of the bundle for damp or dry grain, done by altering the 
driver. It carry as many as six sheaves, which are | position of the compass heok regulating the tightness of 


of a disc keyed to the knotter shaft working the movable | << stacking. ; : 
all the binders, with the exception of the Frost and | pinion along an enclosed rack. 


rts either by camsor spur teeth, a notched disc or ring to | 
fold the twine, a gripper or hook. a knife, and a stripping | Wood, F 
* knot from the grip r when tied. of the driving wheel. 

y 


hook to remove the 


One end of the twine is always held the twine-holder 


Knotting Mechanisms, 


Fig. U.Massey-Harris, 
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Fig. 72. 


Fig. 12. Frost and Wood. 
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tightly wedged between it and a short sleeve; and as the 
needle returns to its place, the twine is drawn through 
the eye from the twine-can, and against this the grain is 
packed. When the knotting mechanism is set in opera- 
tion the curved needle arm rises, completing the circle 
around the bundle and carrying the twine beyond the 
holder, lays it across the top of the gripper and into 
one of the notches on the holder. There are now 
two strands across the tying hook, which is given 
one quick revolution by the teeth on the disc, and in 
oing so a roller working along a cam has raised and 
closed the top of the gripper, tightly gripping the double 
strand, and holding it while the twine is cut, and as the 
stripping hook removes the loop from the gripper, the 
— are held and are drawn’ through the loop, thus com- 
pleting the knot. The delivery arms attached to the 
revolving shaft now discharge the bundle, and the needle 








* Paper read before the International Engi ing Con- 
| gineering Con 
Bress, Glassen, 1901. Section III. : Mechanical. 


Fig. 13, the knotter driving shaft is in the centre 
On this, however, an eccentric lever ditions which are so different from those of Canada as to 


11 to 14, but each consists essentially laid down at one place, thus saving much labour in gather- | the twine about the sheaf ; and raising and lowering the 


entire machine by a crank and worm gear working a spur 


Local conditions are all provided for. The three con- 


‘wheel is used. When the bundle is being compressed | require special construction are, the value of the straw 


Application of Roller and Ball Bearings in various Machines. 





,. 


Fig. 15. Mower. 
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Fig 17.Binder. 
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and tied, the chain draws on the long spokes, and when 
being delivered, it draws on the short spokes. The 
object of this arrangement is to obtain a greater power 
for compression, making a tight bundle, and for tying 5 
thus making a more uniform draught by relieving the 
horses of the sudden and intermittent strains caused by 
the binding operation, and to give a quicker delivery of 
the bundle and return of the needle. 

Adjustments.—A number of parts are capable of ad- 
justment to meet the —— conditions of crops, land 
and weather, nearly all the adjustments being made by 
levers within convenient reach of the operator, and while 
the machine is in motion. The reel has a wide range of 
adjustment up and down, forward and back, by means of 
a hand and a foot lever, to enable it to pick up long, 
short, or tangled grain, and lay it evenly against the knife 
and on the platform canvas. It is balanced by a spring, 
making’ it easy to operate, and mages it to 
an obstruction without breakage. e tilt of the machine 
is regulated by another lever, to provide for cutting within 




















the dampness of the climate, and the narrow gates in 
common use. The value of straw requires that the ma- 
chine be made with an entirely o rear to allow any 
length of grain to be handled, while in America the rear 
of the machine is closed, and the a is regulated 4 
the raise-and-lower gear to cut a le of straw that wi 

easily pass up the elevators within the space between the 
closed ends. The Canadian grain is, asa rule, dry, but 
in Great Britain it is so damp that it soon soaks the plat- 
form canvas, anneg i to shrink ; and when it dries again, 
the canvas expands. In order, therefore, to een it 
always tight, springs are provided in the Fay og which 
contract when the canvas shrinks, and force the rollers 
outward again when it dries, thus se it always just 
tight enough to work perfectly. In Western Canada 
there are no gates at all, and in Eastern Canada the gates 
are wide, but in Great Britain the gates are toc narrow to 
allow the projecting points of the dividers to pass through 
easily when the machine is mounted sideways on the 
transport truck. To provide for this, the dividers are 
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made to fold, reducing the width of the machine by 
about 2 ft. ; 
Bearings.—The application of roller and ball-bearings 
to agricultural machinery (Figs. 15 to 18) has resulted in so 
reducing the draught that two light horses can now easily 
draw machines formerly requiring three or four horses ; 
and at the same time they have materially lengthened the 
life of the machines by reducing friction on the wearing 
parts. In all the Canadian mowers and binders shown in 
the exhibit, roller and ball-bearings are used. The proper 
application of these bearings has been a problem that 
taken years of experimenting to solve. At first they were 
used on the binder only for the bearings of the main 
driving wheel, then they were put in a small grain wheel 
and the main gear shaft, and latterly they have been 
ng to the crankshaft and to the bearings of the apron 
rollers. After a certain amount of experience, it has been 
found that on the crankshaft they can be applied only at 
the gear end. At the connecting-rod end, the constant 
jarring caused by the rapid vibratory motion of the knife 
renders them impracticable, as the strongest cage is soon 
shaken to pieces, so at this place a renewable brass wear- 


ing bushing is used. Their use on the apron rollers has not ne 


proved a success, as the extremely small cages and rollers 
necessitated soon become cl with oil and dust, so in 
a wy of the machines self-aligning metal bearings are 
used. The roller bearings are made of hardened steel 
rollers of # in. to § in. in Btn so set in a malleable 
iron cage that they are free to turn with little or no 
friction on the ends of the cage, and at the same time will 
not come out of place when the cage is removed for 
cleaning. 

On the mower, rollers are used for the bearings of the 
drive-wheels and the intermediate gearing, and renew- 
able brass bushings on the cross-shaft. 

Ball-bearings are used to take up the end thrust on 
shafts due to the bevel gear. On some of the machines 
provision is also made for taking up the wear in the bevel 
wheels, thus keeping them always in perfect mesh, and 
allowing the machine to work as evenly after years of use 
as when new. 

The use of steel for the framework and platform of the 
binder is now universal. Formerly the platform was 
made of wood, some of the braces of wood, and some of 
iron, giving the machine a heavy and cumbersome ap- 
pearance. ith the reduced price of steel caused by the 
erection of a number of steel works in Canada, its use 
has been largely extended by all manufacturers. Now 
the platform is made of sheet steel rolled perfectly level, 
and iene beneath by diagonal and cross-braces of angle 
steel. This gives the platform extra strength and rigidity, 
combined with lightness. The main frame of the machine, 
the braces and shafting are all of steel; the sprocket 
wheels and the working parts on which there is not much 
strain are of malleable iron, and the bearings of the main 

r shaft are of cast iron, as is also the frame of the bind- 
ing mechanism attachment, to keep the shafting in per- 
manent alignment. 

Reaper.—On farms where the crop is not of sufficient 
acreage to warrant the purchase of a binder, the reaper 
is used. The self-delivery reaper has a gearing driven 
from the main wheel, which operates four or five-rake arms 
over a quadrant-shaped platform. These lay the in 
against the knife, carry it across the platform, and deliver 
it in even-sized gavels, ready for tying by hand. The ad- 
justment of the rake-arms will allow every rake to deliver, 
as is done when the crop is heavy, or only the second, 
third, fourth, or fifth, according to the crop, or all the 
rakes can be thrown out of gear. 

The manual delivery reaper is a combination of the 
ordinary mower and a reaping attachment. This attach- 
ment consists of a tilting platform pivoted to a cutter- 
bar, and the necessary guards, extension dividers, sup- 
porting wheels for the inside and outside shoes, and an 
extra seat for the second operator, who lays the grain 
against the knife by a long-handled rake, and tilts the 
platform with his foot to allow the cut grain to pass off it. 

In all varieties of farm machinery the manufacturer 
must have his machine (1) strong enough and of sufficient 
capacity to successfully handle the most difficult condi- 
tions to be met with in the class of work for which it is 
intended ; (2) as light as possible without impairi 
its strength, and of the lightest possible drau it ; (3) 
simple in construction and easy in operation. y pat A 
tural implements are not, as a rule, operated by expert 
mechanical men, so there must be no nese f mecha- 
nisms, and all adjusting levers must be easily worked and 
convenient to the driver ; (4) reasonable in cost. Although 
the best of material must be used in the construction, 
the fitting of the parts, the running of all gears, and the 
adjustments must be perfect, and the methods of con- 
struction must be of such a nature as to produce the machi- 
nery at a price within the reach of the farmers of all 
countries. 

Canadian manufacturers have met these and other re- 
quisites by the use in their factories of the most ingenious 
labour-saving machinery, much of which is made for 
erage implement work alone, and by systems of 

op practice that concentrate and specialise the different 
classes of work; with the result that they are able to place 
their goods on the markets of the world at a reasonable 
price, and with the certain knowledge that the machine in 
every part, as well as in its entirety, is perfect ; that as 
soon as the several pieces, in which it is shipped from the 
factory, are put together, it will work, and successfully 
meet all reasonable conditions, and the many abuses, that 


are imposed upon it. 





Burnos Ayres.—The population of Buenos Ayres at 
the close of April, this year, was 829,896. This great 
accumulation of human life makes Buenos Ayres the 
second = town inhabited by the Latin race, Paris 
being the first. 





THE CORRECT TREATMENT OF STEEL.* 
By Mr. C. H. Ripspatez, F.1.C. (Middlesbrough). 
(Continued from page 426.) 

In the paper on “‘ Brittleness in Soft Steel,” read before 
this Institution in May, 1898, the writer has also de- 
scribed a number of instances where extreme brittleness, 
practically beyond the bounds of composition for work- 
able steel, and such as even 14 per cent. to 2 per cent. of 
carbon could not impart to unhardened steel, was induced 
in steel of eight makes, some exceptionally pure and soft, 
by treatment only. Indeed, extremes of brittleness in 
soft steel (such as a bar breaking when falling a few feet 
on a plated floor) can only be produced by treatment.t 

There is now ample and conclusive evidence, both from 
the numerous instances which come under the personal 
notice of most men having experience with steel, and 
also published, of— a 

(a) The purest and best steel failing when subjected to 
unsuitable treatment, such as it might meet with in ordi- 
nary processes. t ; ae 
(b) Rteel which, from its composition, would generally 

considered bad and impure, standing all prescribed 
tests and requirements of practice, the treatment evidently 
having been right.§ : ’ 

As further illustrating the question of purity, other 
countries regularly produce a great deal of steel which is 
more impure and varies between wider limits than Eng- 
lish makers dare supply ; but here the users often do not 
know its composition, and unless treatment causes 
trouble, it goes through all right the same as purer steel. 

American steel often runs up to 0.10 per cent. and even 
0.12 per cent. of phosphorus, and if of ‘‘acid” make, to 
0.10 per cent. or more of sulphur, whilst the carbon in 
soft steel often runs up to 0.15 per cent. or over. An 
instance was met with quite recently of American ‘‘soft ” 
steel containing carbon 0.34 per cent.; phosphorus, 0.08 
per cent.; manganese, 0.58 per cent.; being used indis- 
criminately with British soft steel not exceeding 0.10 
per cent. carbon and 0.52 per cent. manganese. This is not 
the only similar instance that has come under the writer’s 
notice. 

German steel, too, though some of it low in carbon, 
phosphorus, and sulphur ; also much of it runs up to 0.1 
wed cent. and 0.14 per cent. phosphorus, as has been 

reely admitted to the writer and others in German 
works. 

The Tables in the next column give some analyses of 
soft American and German steels from the records of the 
writer’s laboratory, where most of them were made. They 
are not selected in any way, but from the date of writing, 
backwards over a period, all have been taken without 
omissions. The foregoing remarks are not an attack on 
foreign steel, but simply given in illustration of the 
question at issue. 





* Paper read before the International Engineering 
a. Glasgow, 1901. Section V.: Iron and Steel. 

+ Yet such a thing happening to a single bar would 
probably result in the whole lot being condemned. The 
sooner such brittleness is recognised as being solely the 
result of treatment by the user, the sooner is there a 
chance of his looking into his own working, locating 
cause, and thus “es it. N 

tStead’s paper, ‘ Brittleness in Soft Steel Produced by 
Annealing,” Journal of the Iron and Steel Institute, 1898, 
No. II. ; Ridsdale’s paper, ‘‘Brittleness in Soft Steel,” 
Journal of the Iron and Steel Institute, 1898, No. I. ; 
“Practical Microscopic Analysis,” Journal of the Iron 
and Steel Institute, 1899, No. II.; Cycle crank which 
failed, mentioned in present paper; Hunt, in his 
paper before the American Institute of Mining Engi- 
neers (see Iron and Coal Trades Review, June 7, page 
1885), quotes American works which find rails give too 
soft tests because finished too hot. He also states that 
chemical composition is secondary to physical treatment : 
mechanical tests of —_ rails, &c., which gives tests 
contrary to what would be expected from their analysis. 

§ In the report made in poked the Rails Commission 
appointed by the Board of Trade, most exhaustive in- 
vestigations of all kinds with rails which had been in long 
actual service, some pure and some containing large 
amounts of impurities, viz. : 


From To 
Per Cent. Per Cent. 

Carbon .. 0.291 0.454 
Manganese 0.47 1.14 
Silicon... 0.041 0.207 
Sulphur ... 0.028 0.094 
Phosphorus 0.058 0.105 
Slag and oxides ... 0.046 0.098 


show that on the whole the harder (impurer) were better 
than the (purer) softer. Dormus, an Austrian railway 
engineer, in his “‘ Weitere Studien ueber Schienenstahl,” 
ift des Ocesterr. Ingenieur und Architekten Vereines, 
1898, Nos. 44 to 48, gives comparisons of a portion of the 
line which had worn very wos and many of the rails had 
broken, though they had only been down eleven years 
and eighty million tons well ay we over them, with 
another portion in which the had been in use twenty 
ro. and 102 million tons had passed over them, yet they 
worn very slightly, and not a single rail had broken. 
The bad rails were fairly low in es, the phos- 
phorus averaging 0.07 per cent., whilst the good ones 
contained no less than 0.114 to 0.147 per cent. Andre 
in his paper on ‘‘The Wear of Rails in Tunnels,” 
before the Institution of Civil Engineers, 1900, mentions 
rails with 0.12 per cent. sulphur which had worn very 
as Stead in the discussion pointed out, better than 
the average life. Brovot, Stahl und vom gt January 15, 
1896, gives a number of instances of steel high in phos- 
phorus standing very good mechanical tests. 









































American, 
Carbon. | Silicon. | Sulphur. |Phosphorus.| Manganeee, 
per cent. r cent. per cent. percent. per cent. 
0.14* P08 0.065 0.13 | 0.56 
017* 0.01 0.11 0.05 | 0.74 
0.09t 0. 0.62 0.13 0.28 
0.09¢ nil 0.03 0.09 «=| = (0.37 
0.12t nil 0.12 0.09 | 0,80 
0.07¢ nil 063 0.15 | 0.58 
0.24 0.02 0.04 0.08 | 0.58 
*These two were nee west indiscriminately at one works 
with English steel con! ig C 9.09 per cent., Si 0.19 per cent., 
§ 0.08 per cent., P 0.06 per cent., Mn 0.42 per cent. e three 
analyses were supplied by them. 
t All described as ‘‘ Good.” 
German. 
Carbon. | Silicon. Sulphur. {Phosphorus | Manganese. 
| 
percent. | percent. r cent, r cent. r cent. 
0.06 No reco Peo.01 Peo.O7 e 0.32 
0.06 ” 0.02 0.68 0.37 
0.06 * 0.04 0.14 0 43 
0.05 o 0.02 0.05 0.20 
0.11 } »» 0.02 0.07 0.32 
0.07 | ” 0.04 0.10 0.32 
0.10 9 0.03 0.08 0.40 
0.10 9 0.02 0.11 0.40 
0.09 *” 0.01 0.08 0.58 
0.10 | ” 0.01 | 0.09 0.60 
oa a | 9.02 | 0.09 0 66 
0.08 | o 0.02 0.10 0.46 





The fact is, far too much importance has been generally 
attached to composition per se, and far too little to right 
treatment. 

Neither trouble nor expense is spared by makers to 
give the best composition.* In how many works where 
steel is used is adequate provision made for having the 
treatment well under command? Would not frequently 
the least extra trouble (for instance, in turning or stacking 
bars differently whilst cooling) be considered sufficient 
reason for the suggestion to be dismi at once as not 
practicable? Yet surely every works ought to have pro- 
vision for complete control, not only of finishing tempera- 
tures, to finish higher or lower at will, as uired, but 
also for omen so as to cool—(a) equally throughout ; (1) 
— or rapidly. 

A difference of two or three hundredths per cent. of 
carbon or impurity, more or less, is quite insufficient to 
have any noticeable effect unless the treatment also 
differs, in which case it would probably have practically 
the same effect if there were not the slight difference in 
composition. 

B. Is the Ordinary Routine of Working-up such as to 
make the Best of Steel, or is there a Tendency to De- 
teriorate it, and sometimes Spotl it Completely ? 

Whilst the heavier articles, such as rails, joists, &c., 
are generally finished by the steelmaker himself, and he 
thus controls the treatment right through, in the case of 
the lighter trades, as has already been intimated, he has 
little or no control, the steel pees out of his hands 
through that of at least one, and frequently two or more, 
successive users, each of whom subjects it to some further 
p which soon far outweigh in their effect on the 
steel the maker’s share ; and many working-up processes 
tend to make the steel harder or destroy its “nature” in 
other ways. ; 

In many cases this treatment is dictated not by how it 
will affect the material, but by what will give the least 
possible trouble and cost. us it is treated — 
to suit their tools or plant. The men, too, if paid by 
piecework, give more —— to output than care as to 
the ultimate condition of the steel. Hence if a process 
(such as annealing), formerly considered necessary, can 
be omitted or output increased in any way, so long as 
the cost is reduced, no matter whether the treatment 
to which the steel must submit is more severe or not, this 
is done, though the treatment involved to attain this may 
predispose the steel to fail under sudden shock or con- 
tinued or accentuated vibration or in some other way. 
In other cases, where the ultimate character of the ma- 
terial is taken into consideration during manufacture, 
with the intent to give it every chance, the very means 
taken to provide against injurious effects may be so 
carried out as to produce them. Annealing in one or 
ey of its forms is perhaps the most common instance 
of this. 

Again, rolled steel for various sections is every day 
being introduced where other materialt was used before, 
and the consumers themselves may not always know 
exactly what they want, Then 7 oa are still works 
where for the most part wrought iron is rolled, and which 
only occasionally use steel as a small proportion of the 
whole. In such cases, where furnaces, reheating tempe- 
ratures, draughting, and strength of rolls, &c., are 
adapted for iron, there is a strong probability of steel 
being heated to a higher temperature than it requires on 
its own account. : 

Again, the same steel is frequently used for quite 
different purposes which may require opposite charac- 
teristics. 

Considering how much steel does not get the best 
treatment, the wonder is, not that there should occasion- 
ally be complaints, but that there are so few, especially 
in cases in which every inch or so is treated separately, 
and rejected for the slightest defect. Yet it is usual for 





* Both in plant, materials, laboratories, with large 
staffs, &c. 
_ Cont iron, cast steel, malleable castings, wrought 
iron, &c. 
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the steel to receive the blame, and the maker be left to 
clear himself if he can, instead of the users looking for the 
fault in their own treatment. The men, especially if paid 
on output, will not admit that the treatment has varied, 
and if the maker s ts that this has been so, he 
is asked to show in detail how this can be. Therefore the 
maker, rather than offend his customer, often accepts as 
his fault what he really does not believe to be his. In 
most instances, when trouble arises, it affects only a small 


Though generally regarded as indicating irregularity | 
of the steel, this very fact points far more strongly to} 
irregular treatment due to exceptional causes. Composi- 
tion does not vary materially between one part of a cast | 
and another, except what occurs from the outside of a} 
piece inwards due to segregation, whilst any variation 
due to treatment by the maker does not count, as it is 
obliterated on reheating by the user. pea ee. 

Sometimes samples are analysed, and if impurity is 
found, one or td henlivndiin above 0.06 per cent., or the 
carbon varying to the same extent from specification, 
that is regarded as the explanation. Purity is a good 
thing, but men whose knowledge is more emical than 
practical are apt to go too far ; and to pronounce all steel 
unfit for use for ordinary purposes which contains more 
than a total of 0.01 or 0.02 per cent. of any impurity is 
misleading. : 

The idea that the user’s treatment is the cause of any 
unusual behaviour in the steel seldom occurs to him, and if 


he says he ‘‘ does not care what the composition is so long | } 


as it gives good practical results,” he means that since the 

analysis is good, the cause must be due in some other way 

to the maker ; 

If a maker has made steel really bad in any way, the 
fault manifests itself in his work, and if it does not do so, 
it is good enough for most purposes. 

Section III. 

Can the maker do more than at present? And, on the 
other hand, is it worth the user's while troubling to 
go into this matter, and study the character of each 
steel to see what he can do ? 

Asa rule, if a manufacturer knows exactly what pro- 
cesses the steel will have to go through, he can supply a 
quality which will successfully endure more severe treat- 
ment than would be necessary if its nature received due 
consideration. But frequently he does not know this, 
whilst sometimes rf information on the subject is jea- 
lously guarded. Thus steel, though quite pure, may 
easily be — of unsuitable composition. : 

As regards composition, it is by no means certain that 
a still further reduction of the already small quantities of 
silicon, sulphur, and phosphorus usually met with would 
for most purposes be attended with corresponding advan- 
tages ; and for the abe roage at any rate, it is simpler and 
cheaper to work to limits of up to 0.08 per cent. for each 
impurity than to only 0.05 per cent. or 0.6 per cent., 
greater purity meaning greater expense. 

All processes in general use shen exceed the former, 
whilst the latter means more care in the selection of mate- 
rials and throughout, so that, broadly, greater purity 
means greater cost. The writer wishes it to be distinctly 
understood that he is not seeking in the least to advocate 
impure steel. Makers are constantly trying by all prac- 
tical means to obtain greater purity and soundness, and 
for their own sakes not to ot as near the limit as they 
can in order to minimise the quantity thrown out, since 
no self-respecting maker knowingly sends bad material 
away. Thetendency, therefore, is towards ter purity, 
and meanwhile it would be wise to take the means that 
do exist to improve its qualities. As a whole, the steel 
that is marketed is really very good material, and regularly 
bears treatment and stands tests such as, to the ay of 
the writer’s belief, would not have been thought ible 
(unless with rare exceptions) say 20 years ago, and which 
ordinary iron will not stand ;* and if a quality suited to 
the requirements were always selected and treated more 
in harmony with its nature, still better results would be 
obtained. 

Even where, for convenience in keeping stocks, one 
quality of steel is used for as many different pares as 
possible, greater attention to right treatment will often 
save much trouble, and thus practically give more lati- 
tude. It is from want of attention to treatment that 
such anomalies are sometimes met with as that a maker’s 
steel rolled by one user suits a second, but rolled by 
another user does not, or rolled by a user suits one of 
his customers but not another. Equally it is no doubt 
owing to the distinctive characteristics of material being 
determined mainly by its treatment that such occurrences 
(as one occasio ac | hears of) are possible as soft steel 
being sold as Swedish charcoal iron, and Bessemer steel 
as crucible steel, and giving the purchasers satisfaction. 

On the other hand, no matter whose fault it is, when 
steel is once spoiled it is vexatious, and may lead to 
strained relations between friends. No one likes to have 
wasters or to make pape aor ap and it is to be hoped that 
many may be willing to look carefully into their own pro- 
cesses and treatment, and see if there is anything in them 
which can be modified to the advantage of the steel. 

Even with our present knowledge of the laws affecting 
steel, there is in many cases y to hand a means of 
vastly improving its ultimate quality, greater than could 
be hoped for in the direction ch ena ition. 
ax ould not be forgotten, when dealing with steels of 

arent makes or types, that every steel usually has a 
character of its own (much as other metals, such as alu- 
minium or copper), and though 0.02 or 0.03 per cent. 
variation may not matter if the treatment is not trying, 





: Mey faults as seaminess or lamination, or deficiencies 
» nd test which would condemn steel, are cheerfully 
oked over or not regarded as faults in iron, 





the more so the nature of the necessary process is, the 
more important is it that this character should be studied, 
and the treatment should be discriminative, being in 
harmony with the nature of the steel, if the best results 
are to be obtained. 
For instance, a steel with 
Cc. Si. 8S. ES Mn. 

0.09 nel 0.05 0.06 0.50 


proportion of the whole—say, occasional bara, and not | will be softer and require less heat than one by another 
a W. 


ole cast of 10 tons or upwards. 


process with 
C. Si. S. P. Mn. 
0.15 0.06 0.06 0.06 0.45 


Hence, to argue that because one stands a certain treat- 
ment and the other does not, the latter is unsuitable or 
at fault, is not fair. Whichever the treatment is adapted 
to, the other will show to disadvantage. 

The right treatment may be just as easy as the wrong ; 
and since the steel industries have an unceasingly hard 
struggle, and all that affects their welfare becomes a 
matter of national importance, surely every known means 
should be used to insure that the steel now available 
shall be used so as to give the very best results.* 


Section IV. 
The Condition of Steel, and How it is Affected by 
Work at Different Temperatures. 

As a guide to the application of the principles to de- 
tails of practice in instances other than those shown later 
on (which are also based on them), and so that we 
may clearly understand them in their practical bearing, 
et us follow the main changes which take place in steel, 
and how they affect its — whilst it passes from 
the molten state until it mes solid and cold, and vice 
versd ; and, avoiding as far as possible the use of scientific 


terms (and perhaps at the risk of strict accuracy), endea- | - 


vour to convey the general idea of what for all practical 
purposes appears to happen.t 
Tue Coorine or STEEL. 

Molten to Critical Point.—When molten steel cools it 
crystallises, the pure iron ‘‘grains”’t settling out, and the 
more quietly and slowly it cools, the larger they are. 
The last part to set contains more of the carbon and im- 
purities, and may be termed the ‘‘cement” which binds 
the grains together. 

If disturbed just as the grains are formed, this cement 
is still so liquid or soft that they have little or no cohe- 
sion, and the material is quite ‘‘ rotten” or red-short in 
the extreme.§ At a little lower temperature it becomes 
cohesive and freely plastic, and it can therefore be readil 
worked, the cement being so soft that the grains, thoug 
cohering enough to permit this, are not held ngidly in 
their relative positions, but are able to move about each 
other so easily that they are not themselves appreciably 
broken up; and if work is stopped whilst at this tem- 

rature, especially if the cooling is slow, the grain is 
‘ound to be very large and coarse. 

In fact, at this temperature the size and shape of the 
grain is not affected by work, only by the interference and 
other conditions of cooling, and the piece exhibits no flow 
lines and has no rolling hardness. The larger the grain, 
however, the less coherent it is (owing to the larger area 
of the cleavage planes) if subjected to sudden shock ; so 
the piece is wanting in toughness, and may be actually 
“* rotten.” 

Critical Point.—The point of —_ hardness of r= 
and cement, at or below which change of shape of the 
mass (by work) begins to affect appreciably the size and 
shape of the grain. ; 

As the temperature descends, a point is reached at 
which the cement is approximately no softer than the 
grains, so they will not so readily move about or flow in 
it ; and when the work applied is sufficiently strong, all 

ields together, and the grain is broken up or elongated, 
lnasdel and interlocked, and the material thus becomes 
tougher, being dovetailed as well as stuck together. 
Flow lines become distinct, and rolling hardness begins 
to be imparted, these effects being less marked if the 
cooling is slow. . 

This has been termed the ‘Critical point,”|| and is 
probably for soft steel about 1000 deg. Cent., say orange 
or bright red, and lower for higher carbon stool. | 








* Proper treatment should be universal, not exceptional- 
There can be no question that in cases where it is adopted 
it pays well for itself. The writer has some marked 
instances in mind. ; 

+ In endeavouring to mes a fairly continuous outline, 
which shall embody such principles having a direct bear- 
ing on practice as are necessary for comprehending the 
various conditions produced, the writer has availed him- 
self of such statements by a large number of authorities 
as appear to best explain them. To quote each one would 

uire too many footnotes. Whilst it must be clearly 
understood that some of the pa men must necessarily 
be hypothetical, they are probably substantially correct. 
The terms “grain” and ‘“‘cement,” being simple and 
convenient, are used here, but only in a general sense, 
without reference to any controversial views. ‘‘ Cement” 
must not be confounded with cement carbon, Fe3C.. 

+t Which are of such form, when uninterfered with, as 
will pack very closely together and require very little 
binding medium. 

§ Notice how easily, fora second or so after they are 
made, splashes of steel can be broken up by a bar ; but 
immediately afterwards it becomes very tough and diffi- 


cult to tear ot. 

|| Tchernoff, Brinell, &c. 

| There appears to be at present no ready means for 
actually measuring the temperature in degrees Centigrade. 
It cannot be done pyrometrically, use a couple cannot 
be inserted in the piece at the moment of c work. 
Therefore, the eye is the only means of gauging the tem- 
perature. 


Below this oo to low red the grain becomes finer 
and more interlocked, and hence to a certain point the 
lower the temperature to which it is continued the more 
work increases toughness of material. At thesame time, 
as the temperature decreases the stiffer the binding 
medium becomes, and the more strongly the grains adhere ; 
and consequently the more they are “‘broken up” in 
working, and the more power it takes to make them flow, 
the lines of flow becoming more — defined, and the 
mass in parts, being already stretched or under tension 
by the unequal strains set up by the distortion of working, 
is harder or stiffer. 

The higher the temperature below the critical point 
described, at which work on the piece is finished, not 
only are the strains set up by wor less in the first 
— but the longer time it will take to cool ; and whether 
rom this, or from its large or any other ca if 
its cooling is retarded the strains set up gradually dis- 
tribute themselves, and are correspondingly diminished 
or eliminated, and the final ‘rolling ness” is there- 
fore less. If the finishing temperature is lower, this 
softening effect is, of course, less. Thus to a certain 
point the hotter the finishing temperature the softer the 
material, though not necessarily tougher ; for if the grain 
is too large, there will be want of toughness. The ideal 
finishing point is clearly, therefore, that at which these 
two opposite tendencies are properly balanced. 

Below Red Heat.—As work 1s continued, the relative 

lasticity of the cementing material to that of the grains 
omen rapidly less, until it reaches at 

Blue Heat, the State of Minimum Plasticity.—Approxi- 
mately 316 deg. to 371 deg. C. The grains adhere so 
strongly, that if force is applied to change the shape of 
the material (whether by work or by the effects of violent 
Poy. nose or contraction through sudden or local chilling), 
it does not uniformly penetrate the mass; internal strains, 
more or less nearly equal to the extent of its endurance, 
and which may be termed incipient rupture, are set up,* 
and actual rupture between or in many of the grainst 
frequently occurs, those nearest the furnace being some- 
times partially detached or loosened. 

Thus, although strain applied slowly will often, by 
forcing parts to stretch which had not previously done so 
to the full extent of their elastic limit, afford relief and 
allow the material to bend without rupture, there is 
always a predisposition for the mass to break under 
sudden stress or vibration. The temperature, too, from 
which the piece has to cool is so low that there is little or 
no peabanty for these strains to be distributed and 
thus relieved. 

Chilling, of course, in all cases accentuates the strains 
or rolling hardness,t but in the case of a piece of steel 
chilled from near critical point, the initial strains set up 
by work have been so slight that, though chilling fixes 
them, the total hardening effect is for soft steel far less 
than in the case of steel first worked down to a much 
lower temperature,§ even if slowly cooled afterwards. 

Below Blue Heat.—After the temperature of working 
gets below straw heat (250 deg. Cent.), and until it is 
really cold, ¢.e., at atmospheric temperature, say 15 deg. 
Cent., steel is more plastic than at a blue heat, thou 
still affected in much the same way if work is sufficiently 
strong. At still lower temperatures, say below freezing- 
point, it becomes harder again. 

From the foregoing we see that toughness depends on 
cohesion of the grain, and the greater this is the greater 
the toughness. Want of cohesion at or near the settin 
point, or at any temperature down to red heat, is term 

* Red-shortness.” ant of cohesion when cold (atmo- 
spheric temperature) is “* Cold-shortness.” Softness is 
readiness of the grain to change its relative position, and 
hardness the reverse. 


REHEATING. 

When material which has been worked below critical 
temperature, and hence is distorted and strained, is re- 
heated, as the temperature rises the reverse effects take 
place to a large extent, there being no external work. 
After passing above blue heat, the grains and the cement 
holding them together get softer, and begin to yield|| to 
the internal strains till they adjust themselves; and so, 
although the mass retains its’ new shape, its internal 
structure is rearranged, and the strains redistributed or 
removed, and the material loses its rolling hardness 
and —— soft and tough again. This is true anneal- 
ing. ‘ 

Annealing has two actions: 

1. Removing the rolling hardness. This is done 
whether it is heated to a pretty high temperature, say 
950 deg. or 1000 deg... as well as if only heated to ‘‘ W,” 
say 730 deg. to 800 deg. : 

2. Making it fine-grained, for which reheating should 
only be to, or slightly above, ‘‘ W.” 


* Just as with a piece of thick hot glass or slag sud- 
—_ cooled. 

+ Such: parts as had been strained or stretched to the 
extent of their elastic limit. 

+t Both by fixing the strains and setting up new ones 
due to sudden contraction. 

§ On several occasions pieces of slab rendered so brittle 
3 rolling too cold or chilling at blue heat that they broke 
off very brittle when cold sheared, on reheating to cherry- 
redness and chilling in water sheared quite soft; and a 
plate rolled from such a piece was also quite soft, and 
stood the most severe bending tests. 

|| The point at which this takes place at all rapi — 
been termed ‘‘V” by Brinell, but, as pointed out later, 
it has been proved that, given sufficient time, it begins 
sooner. 

{J Of course, this treatment will not remove actual rup- 
ture which has already taken place, Goneh no doubt, 
further work at a high temperature would cause it to 








1 weld up. 
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Just, however, as the cement in cooling below red heat | either of the above ways, be carried too far so as to be in- | requires to be worked at a lower temperature for the 


became harder than the grains, so in reheating correspond- 
; at these temperatures the "exgoad are still softer ; | 
the 


ingly 


and hence if the heating is rapid 


| jurious. 


Fatigue and restoration by rest come under this cate- | tures strains are more readily | 
grains soften more | gory, as they are a continuation of the law at still lower | with little or no carbon (like iron) have so little cement 


to be sufficiently acted on, and at lower tempera- 
ily set up. Similarly, steels 


ickly than the cement, and it is they which yield to | temperatures ; but as these are not strictly ‘* treatment,” | that they do not lose their coherency at a temperature at 


qu 
the internal strains (already existing, and also set up by 


they are not discussed here. 


The converse fracture by ' which higher carbon steels with more cement would, and 


rapid heating) and become pulled asunder, or out of their | vibration and alleged growth of grain, and consequent | hence will bear a higher working temperature without 


Diacram II.* 
The behaviour of steel at different temperatures would seem to suggest the occurrence 
of the following 
CHANGES IN THE “GRAIN” AND *“*CEMENT' WHILST COOLING. 


This diagram is not intended as a measure of the changes, but simply to indicate their 
directions. 





Diacram III. 


The behaviour of steel at different temperatures would seem fo suggest the occurrence 


of the following 


CHANGES IN THE “GRAIN” AND “CEMENT” WHILST REHEATING. 


Harpyzss or want of plasticity of cement ‘ 





0 grain . é ae 


Sizz or Grain * (affected from the point at which growth 





Harpwess or Want OF Ptasticity of cement . eee 
begins to a point beyond W by internal strains) . fanfare! coals 
” ” rns ath cles ha oS aaa GROWTH OF GRAIN from cessation of heating . 5s 980060000600 
Size of GRA ted b k 1 worki Sefton ata iadvtcst ahem a 
iZE OF as affected by work (normal working) CHILLING—Size of grain when arrested by this . CORO ee renreceeesocee 
Growrtn or Gratin from point at which work ceases till * The size of grain at tofreheatingis . . . . shownatA, 
the temperdture becomes so low that growth is Reheating only to W gives the finest grain obtainable with slow B 
stopped. The strain at the same time becomes dis- cooling . : : : ; ies: See mex } ea ae 
sipated ° ee eter a tac Reheating a little (say 100° C) above W, by allowing more re-growth. ' 0 
aie ak t ie a aaa ; . gives a slightly larger grain . ; : ‘ ° é ‘ pie 
CHILLING at once arrests growth of grain, and if suffi Pe BE GB ones. Sia If reheated to a sufficiently high temperature, the grain has grown } D. 
- ° ad 


ciently rapid, may break the grain up stil! further 


* From this diagram and also Diagram [I1., it will be clear how the time element 
acts, since if the “line of growth," even from one of the low temperatures, be continued 
far enough, it will reach a point as high as that from one of the higher temperatures 
arrested sooner. 

t For clearness these lines have not been carried beyond the line indicating the point 
at which grain ceases to grow. From this they would, of course, continue parallel with 
the maximum and minimum lines to the line indicating normal atmospheric tempera- 
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Though chilling at low temperatures does not harden steel if work hag not been con- 
tinued to these low temperatures, if it has, then chilling fixes the hardness. 


more or less regular shape into new and more interlocking 
shapes, and are thus “broken up.” This even applies to 
the large grains of material finished too hot, and 1s parti- 
cularly important because material predisposed to be 
brittle, from either being finished at too high or too low 
temperatures, regains its good qualities if rapidly re- 
heated. If the heating is more ual the strains operate 
less violently ; and, though the softening effects are to 
some extent obtained, the ‘‘ breaking up” is less marked. 
Hence the importance of the heating being rapid to ob- 
tain the maximum softening effeet. 

When the temperature rise; above critical point again, 
the cement becoming softer than the grains, they follow 
the natural law of attraction and tend to aggregate into 
larger grains with thicker intervening bands of cement, 
just the same as before the material had received sufficient 
work at a temperature below critical point ; the higher 
the temperature the more this is so, and the slower the 
cooling the more it is visible when cold. The same law 
is always ready to come into operation even at lower tem- 
peratures, but at or near blue heat the cement is so stiff 
and offers so much resistance that it is unable to do so, 
although at temperatures considerably below the critical 
»0int*—the lower reds—provided the time is sufficiently 
ong, @ similar result is obtained. Annealing may, in 

* Stead has traced it down to (low red) 600 deg. Cent. 
to 750. deg. Cent., 48 hours. ‘‘ Brittleness in Soft Steel 
Produced by Annealing,” pages 9 and 33, 





| brittleness or loss of nature (strain or incipient rupture), 
| might be considered “‘ treatment,” as being a contributory 
| cause to faults developed ; probably when this occurs the 
| Coarse grain was already existent, and rupture only ensued 
| from vibration causing cracks to a 
| When the temperature rises considerably above critical 
point, and approaches setting or melting point, the 
| cement again becomes too soft to hold the grains firmly ; 
|and their coherency becoming less, the stage of ‘“‘red- 
shortness ” is once more reached. Thus we see one reason 
why overheating produces ‘“ red-shortness.” Another 
is the burning out of the carbon from the carbide of iron 
in the small quantity of cement ; thus it loses its nature 
and ceases to act as such; or, if carried too far, not 
only may the carbon have been burned out, but there 
may be even substituted a film of oxide which re- 
duces cohesion still further. It is easy to under- 
stand from the above how the presence of a little carbon, 
say 0.1 per cent. to 0.15 per cent. (or similarly of 
manganese, silicon, and possibly even phosphorus) enables 
the steel to stand more fire (7.e., heating for a longer 
time or to a higher heat, provided it is below the tempera- 
ture of red-shortness) without exhibiting want of cohe- 
sion during or after working from this cause: this quantity 
taking longer to burn out than, say, 0.05 per cent., to 
0.07 per cent. ; but at the same time, if it gets higher 
than this there is so much more cement that it becomes 
soft too readily, and the grain is too much cushioned, and 
does not get worked enough ; hence higher carbon steel 
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falling to pieces, though they are better without it unless 
wanted very soft. 
(To be continued.) 





DANGERS FROM TROLLEY WIRES, AND 
THEIR PREVENTION.* 


By Professor ANDREW JAMIESON, M.L.E.E., 
M. Inst. C.E., F.R.S.E., &c. 

I. Recent Accidents, and the Necessity for the Proper 
Protection of oe Wires from Contact with other Over- 
head Conductors.—Scarcely a week or even & on praca 
that we do not notice in the public and the technical press 
an account of one or more accidents arising from the 
contact of overhead conductors with trolley wires. These 
accidents prove that so long as telephone, telegraph, and 
electric light wires are permitted to cross over electric 
tramway routes, there is a liability to their occurrence ; 
and further, that we still lack a perfect system of guard- 
ing trolley wires from accidental contact with other 
conductors. There is also the danger arising from the 
fracture of the trolley wire and its contact with persons 
or animals, 

It will be still fresh in the memory of every one present 
that about 7 pm. on the 4th February of this year, & 

number of telephone wires in Liverpool fell upon a 
trolley line, and resulted in the electrocution of two men 
and two horses, as well as the electrification and injury 
of a dozen persons. Further, on the 7th of February “'s 
cluster of electric light wires in Princes-road, ~ Sol some 
lodged on the tramway trolley wire, causing the 
of the electric lamps in the vicinity.” ‘On February 
9th ly same city) a trolley h fouled a span wire 
and broke it, so that it came into contact with the trolley 
wire and with the ground, thus causing alarm to the 
passengers and pedestrians, due to the heavy sparking 
7 ‘a f to multiply th amples. 

¢ is needless for me to multi ese eX 
Suffice it to say that we have had in this city of Glasgow 


* Paper read before the International Engineering 
Congress, Glasgow, 1901. Section IX. : Electrical. 
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several instances of broken telephone and guard wires 
coming into contact with live trolley lines, and producin 
alarming scintillations; although, fortunately, no fa 
electrocutions have, so far, occurred from these causes. 
Many other electric tramway installations, however, both 
at home and abroad, supply sad instances of injury and 
even death. 

9. Methods which have been Adopted and Proposed for 
Protection against Contacts with Trolley Wires.—The 
form of guard adopted at Liverpool, Leeds, &c., with the 
view of preventing contact between the trolley wires and 
other broken or sagging conductors, is illustrated by Fig. 1. 
It consists of strips of wood machined to the shape shown 
by the cross section, and supported by brass distance 
pieces or clips, which are soldered to the upper surface of 
the trolley wire at convenient intervals. Although one 
of the cheapest, and perhaps one of the least unsightly 
forms in use, its inefficiency as a safeguard against fallen 
springy bronze telephone wires was demonstrated by the 
Liverpool catastrophe. The dotted lines in the cross 
section and longitudinal view of the previous figures serve 
to indicate how the telephone wires curl and make contact 


with the trolley wire ; or they may be dragged into connec: ! 





steel wire, carried parallel to and about 2 ft. above the 
live car wires. At first, these guard wires were insulated 
from earth and placed from 8 in. to 1 ft. to the left and 
right of the respective trolley wires. Now, however, 
they are earthed at the feeder pole of each half-mile 
section, and placed for the most part vertically above the 
trolley wires which they are intended to protect, as in 
Fig. 5. But as has been proved in actual practice, and 
as is shown by the dotted lines in Figs. 4 and 5, the 
fallen springy telephone wires do make contact, not only 
with the guard, but also with the trolley wires. When the 
former were insulated, the current from the latter entered 
the fallen wires, and was therefore not only agreat source 
of danger to passing human beings and animals, but has 
been known to set fire to telephone stations, wherein 
there were either no protecting fuses or inefficient ones. 
When the guard wires are earthed, the short piece of 
contact-making fallen wire is expected to melt almost 
instantaneously, and the street end thereof to fall harm- 
lessly to the ground. This may happen without affecting 
the fuses or the automatic cut-out switches at the tram- 
way sub or main stations. In the case of a large number 
of overhead conductors simultaneously making contact 
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an aerial line crosses or is in proximity to any metallic 
ne aor pease —_— — by the a 

inst the possibility of the line coming into con 
with the metallic substance, or of the metallic substance 
coming into contact with the line by breakage or other- 
wise,” 

The regulations by the Post Office authorities for tele- 
graph and telephone wires crossing above trolley wires, 
prior to August, 1901, have been as follows: _ 

1. ‘“*When there is only a single trolley wire or two 
trolley wires not more than 12ia. apart, two guard wires 
should be erected as shown in Figs.6and7. 

2. ‘When trolley wires are more than 12 in. apart, 
and do not exceed 3 ft., the guard wires should be in- 
creased to three in number, as shown by Fig. 8. | 

3. ‘*When the distance separating the trolley wires ex - 
ceeds 3 ft., each wire should be separately guarded by 
two wires, as shown by Fig. 9.” 


Fias. 4 TO 7.—ILLUsTRATING Post Orrick Recuta- 
TIONS FOR GUARD WIRES, 


If these Post Office regulations were faithfully and 
carefully carried out, there can be no doubt that the 





Guard System now being adopted at Liverpool. 
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tion therewith by a passing vehicle or car. In fact, to 
prevent the trolley wire current entering any of the fallen 
overhead conductors, the insulation resistance of the 
wooden strips would require to be great under all atmo- 
spheric conditions, the broken wires must clear the 
trolley wire, and remain free until repaired. But such 
assumptions are most unlikely of fulfilment in stormy or 
snowy weather, and where there is considerable traffic.* 
Figs. 4 and 5 show the two methods of arranging the 
guard wires which have been tried in Glasgow and many 
other installations. Wherever telephone or other wires 
are suspended above and across the trolley wires, each of 
the latter is guarded by one No. 7 S.W.G. galvanised 


with the guard and the trolley wires, these safety devices 
are expected to act, and thus render the trolley wire of 
the section neutral and harmless. Telegraph and tram- 
way engineers hold somewhat opposite views in regard 
to the ——e and safety arising from the insulating 
versus the earthing of guard wires, which will be re- 
ferred to later in the paper. 

III. Board Tradeand Post Office Regulations-—In 
the Board of Trade ‘‘ Electric Tramway Rules,” which 
were issued in March, 1894, there are no regulations as to 
guard wires. In Form No. 2, revised and published by 
the Board of Trade in 1896, we find in Clause 22 the 
following statement regarding crossing wires: ‘‘ Where 





* Since writing the foregoing part of this paper, I have 
received from Mr. C. R. Bellamy, the general manager 
of the Liverpool Corporation Tramways, a description 
and drawings of the latest plan of supporting their 
. wooden guard strips.” His drawings are reproduced 
in Figs. 2 and 3, which are self-explanatory. The follow- 
ing 1s an extract from his letter of August 12, 1901: 
. Thave now the pleasure of sending you a drawing 
Showing the details and method of protecting the trolley 
wires in Liverpool by means of guard strips. In addi- 
= I am sending you eamples—one with a brass spring 

Ip carryin ed wood strip, and the other, 
form, with a steel clip piece. 


2 cai & ‘1 -groo 
which is the latest and best 
Tn dealing with the subject, 








that, following the trouble we had in February last, we 
arranged with the Telephone Company to cable the whole 
of their wires crossing our trolley wires, and to place 
them underground by September, 1902. At this moment 
a great number of telephone wires have been plac 
underground, and none cross our trolley wires except by 
aerial cables. We have not yet finally arran the 
matter with the postal authorities, but we are on the 
verge of a settlement. As a result of our experience 
during the past two years, we are strongly of opinion 


| that overhead wires crossing trolley wires must always be 
|@ source of danger, whatever may 


be the protective 
methods. We have therefore determined (as far as pos- 


you will be pleased to know sible) to have them all cleared away.” 





Two Trolley Wires. Over 3 ft.apart. 


ed | Post Office and the Boa: 








chances of broken telegraph or telephone wires coming 
into contact with the tramway trolley wires would be 
minimised. But tramway contractors and companies, or 
corporations, as well as the general public, may be ex- 
pected to object to the multiplicity of such wires so near 
the roadway, their liability to become inextricably mixed 
up inthe case of an accident to one or more of them ; 
and also on esthetic grounds. I understand, however, 
that these regulations have been adopted in Bradford and 
other places. I am not aware of any place where cross- 
lacing or hammock-netting guard wires have been intro- 
duced, as proposed by the Post Office, where the erection 
of telegraph or telephone wires are 20 close to the 
trolley wires as to render the afore-mentioned protec- 
tions inadequate.+ 

IV.—Contacts Between and the Breaking of Guard and 


tions have been made by the 
of Trade Electrical Engineers, 
with the view of formulating a joint set of rules. I have 
been promised copies of these before the reading of this 
pee. It is therefore likely that these special rules will 
printed here in the Proceedings of this Institution. 

+ The author has to thank Mr. J. Gavey, assistant 
oe of the postal telegraphs, and Mr. W. A. 
Valentine, Glasgow district manager of the National 
Telephone Company, for the specimens of telegraph 
and telephone wires and cables submitted to the meeting. 
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Trolley Wires.—The chief and the primary causes of such 
contacts and breakages arise from : 

1, The omission to turn the trolley pole at the end 
of a tramcar line in the proper slanting direction for 
the return journey, or whenever the direction of the 
propulsion of a car has to be reversed. The neglect of 
this precaution often unships the trolley pole from the 
trolley wire, and permits the former to {foul the 

wire or its cross-streeb span wire, thus severing 
the binding between the latter two wires, or breaking 
the guard wire. 

2. Unshipment of the trolley pulley at street corners 
where the hangers are too short, or the frogs and the 
cast bronze (Y) or (+) brackets at crossings are badly 
adjusted. : 

3. Disconnection between the trolley wire from hangers, 
splicing ears, or sectional insulators due to their soldering 
and clipping ; or, due to the breaking of ears, and of the 
trolley wire at the pinching pins of bracket crossings. 

4. Fusing of the trolley wire due to intermittent con- 
tact and arcing between it and a disconnected guard or 
span wire.* 

Since the guard wires are generally made of but one 
No. 7 S.W.G. galvanised steel wire (of .18 in. diameter, 
having a breaking stress of 2000 lb.), whereas the cross- 
street spans for the guard wires are composed of seven- 
strand galvanised steel wires (each wire of which is 
No. 14 8.W.G. of .08 in. diameter, with a combined 
breaking stress of over 3500 lb. for the complete strand), 
the chances are that either the guard wire or its weak 
binding to the span wire is broken. Then, the guard wire 
falls into contact with the trolley wire. If the former be 
insulated and originally fixed about 2 ft. above and some 
8 in. to 1 ft. to the right or left of the trolley wire, it has 
the chance of falling clear of the same. The current may 
then be switched off at the nearest street pillar-box from 
the half-mile section in which the mishap took place, and 
guard wire re-fixed without causing any damage. If, how- 
ever, the guard wire should be earthed, either at the 
centre or the ends of its half-mile section, or preferably 
at several pole-points along the same, and if it be 
originally supported vertically above its trolley wire, then 
it naturally falls upon the latter, and the current there- 
from enters the former and causes delay and trouble. 

When the guard wire is only earthed at each end of a 
half-mile section, and contact takes place between it and 
the trolley wire (say about the centre of this section), then 
the joint resistance of the contact and the two quarter- 
mile lengths of guard wire may b2 so great that the 
current passing through the contact does not increase the 
normal trolley wire current by an amount sufficient to 
blow the nearest station fuses (if there are any), or to free 
the automatic cut-out. 

I am of the opinion that guard wires and their bindings 
should be made of sil'con bronze, instead of the usual 
galvanised steel. These would be stronger for the same 
size, and would not only have greater conductivity, but 
they should withstand the rapid corrosive effect which 
grimy chemical-laden atmospheres have upon galvanised 
steel wire. 

It is seldom that the trolley wires break from over- 
tension arising from mal-erection, or even from fouling 
the trolley poles. They are usually composed of the very 
best hard-drawn 98 per cent. conductivity copper, having 
a diameter of .37 in., which is equivalent to No. 3/0 
8.W.G., or fully 00 B. and S. gauge. The initial stress 
which this wire will withstand before beginning to stretch 
is over 54,000 lb., or 24 tons per square inch of full 
section. But, when subjected to a continuous steady 
pull, the very small elongation of 4 per cent. is accom- 
panied by a gradual diminution of the original cross area 
of fully 40 per cent. In any case there is comparatively 
little chance of the trolley wire being broken by an acci- 
dental stress, except where it becomes rapidly worn at 
sharp stteet curves. Special watchfulness is therefore 
necessary at such curves in order that the copper wires 
may be renewed before they become unduly reduced in 
| PAL 

V. Freeing, Earthing, and other Safety Devices.—Even 
assuming that the trolley and guard wires are mads of 
the best materials and have been erected in the most sub- 
stantial manner ; further, that the former is divided into 
separate half-mile sections, of which as few as may be 
practicable are supplied with current from the - power- 
house or sub-station by any single ‘feeder ;” it is, never- 
theless, necessary to be able to render any section inope- 
rative or ‘‘dead” as soon as possible after any one or 
other of the previously mentioned faults occur therein. 
Many devices have been proposed and adopted with this 
object in view, of which the following may men- 
tioned : 


1. Foses and automatic cut-out switches at the supply| 


stations. But, as we have already stated, these do not 
slways act unless an abnormal current is demanded by a 
‘short circuit” to ‘“‘earth” or to the ‘“‘return” con- 


ductor. : ; ; 
2. Fuses or automatic} cut-out switches, or simply 





* See Appendix, Table I., for eizes and tests of these 
wires. The Tables were kindly supplied to the author 
through Mr. John Young, the general manager of the 
Glasgow Corporation Tramways. . The author has also to 
shank Mr. Young and Mr, Clark, the Chief Engineer of 
the Glasgow Tramways, for the numerous specimens of 
trolley, guard, span, and pull.off wires, as well as ears, 
insulators, and other overhead fittings, which are now 
placed before the members. 

+ See The Light Railway and Tramway Journal of 
July 5, 1901, 32, 33, and 42, for descriptions of 
— safety switch ;. also The Railway and Tramway 

orld of July 11, 1901, for Mr. Manville’s sa on this 
subject. A specimen of Quin’s safety switch together 
with drawings were placed before the members. 





hand switches, in each of the half-mile street pillar switch- 
boxes. There should also be a telephone, or a connec- 
tion for one in each of these boxes, in order to be able 
to communicate direct to the current supply stations 
and the engineer’s office... It is unusual to place either 
tuses or even automatic switches in these pillar-boxes, for 
most tramway engineers object to multiplying such de- 
vices. They therefore simply insert therein a main 
feeder hand-switch and a trolley wire section hand-switch 
for each car line, plus a telephone wire connection. 
Moreover, keys for opening these boxes are (as a rule) 
only given to the engineering staff; and consequently 
neither the car driver, nor the conductor, nor the car in- 
spectors can operate the3e switches in case of an accident 
to any particular section. All that they can do under 
the circumstances is to use their insulating gloves and 
pliers, or earth a fallen wire to the rails, and communi- 
cate with the head office from. the nearest special tele- 
phone pillar. This roundabout proceeding causes an 
unnecessary waste of time and blocking of the traffic, as 
well as a possible cause of danger to passengers. Why 
not supply these employés with keys, and give each of 
them clear printed instructions how to act under certain 
circumstances ? E 

3. Blackwell and Co.’s ‘‘earthing device” is attached 
to either a bracket a:m or a trolley wire suspension, and 
it acts when the trolley wire breaks, by mechanically 
short-circuiting it to the rails.* 

4, Placing an earthing switch in each car. In the case 
of the severance or disconnection of a trolley wire, or a 
serious downfall of overhead conductors, all that the 
driver or the guard has to do is to break the glass front 
of a special box and turn a switch, or insert a plug into a 
metal hole, thus immediately earthing the trolley wire to 
the tramway rails through the trolley pole and car wheels. 
This operation instantly causes an abnormal current to 
flow in the feeder to the section in which the car happens 
to be at the time, and consequently blows its safety fuse 
or frees its automatic switch at the station. This device, 
which is being tried in Leeds, seems to me to be one of 
the simplest and most direct methods of rendering a sec- 
tion neutral in the case of an emergency. The attendant 
at the station should be authorised to close the freed auto- 
matic circuit-breaker three successive times ; when, should 
it persistently and immediately fly out again, he must 
attend to the telephone for instructions before again 
closing the switch. 

VII. Aerial Telephone and Telegraph Cables v. Under- 
ground Wires or Cables.—In Glasgow there are now 
three authorities dealing with these important matters, 
viz. : 

1. The Government Postal Engineering Department, 
who have placed their principal telegraph and telephone 
city wires underground, bub who have still a large number 
of aerial wires. 

2. The National Telephone Company, who have 
hitherto carried their fine bronze wires overhead, and 
who, being prevented from opening the streets, are now 
running aerial telephone cables. These consist of about 
eae wires, twisted together and then insu- 
lated as a whole with canvas and vulcanised india-rubber, 

rotected by waterproof matting and strong woven tape. 

hese cables are suspended by hooks hung from strong 
stranded steel span wires, attached to brackets, fixed to 
the walls or the roofs of buildings. Two conductors are 
used for each closed telephone circuit to avoid induction, 
&c. Such cables and their suspension spans are not likely 
to interfere with tramway trolley wires ; and even if they 
did come down in the case of a fire, they are so large, 
well insulated and strong, that they could be more readily 
dealt with than a similar number of bare bronze springy 
wires. 

3. We have the Corporation of Glasgow, who have just 
started a telephone exchange, and who, having full autho- 
rity in regard to their streets, have very properly taken 
the precaution to place all their city wires and cables in 
underground cast-iron pipes, where they approach the 
tramway lines. 

There cannot be the slightest doubt that the only sure 
and safe plan is to place all non-tramway electrical con- 
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TasLeE II.—Analysis of Three Samples of Copper Alloy* 
for ** Ears’? and * Pull-Offs.” 
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~ * These fittings are generally made of “ Admiralty Mixture.” 
Test IlI.—Tensile Test of ‘ Dirigs ” Globe Strain. 
(Insulation Green Colour). 

The first perceptible extension was noticed when the 
tensile stress reached 2.5 tons (5600 Ib.), while the com- 
— slightly cracked. The specimen broke through 

ttom eye at the maximum stress of 2.9 tons (6496 Ib.), 
while the original crack in the composition widened. 


Test 1V.—Tensile Tests of Two Brooklyn Strain Insu- 
rs. (Composition Red Colour). 

The large one broke through large eye after a strees of 
3.3 tons (7.392 lb.) was reached. The small one broke 
through large eye after a strain of 2.2 tons (4928 lb.) was 
reached. The composition did not show signs of cracking 
in either case. 


Test V.—Tensile Test of Double Pull Off. (Composition 
Green Colour.) 

First ee extension observed when the tensile 
strain reached .07 tons (156.8 lb.). Insulated bolt became 
fast at 1.1 tons (2464 lb.), ruptured through one arm at a 
stress of 1.9 tons (4256 Ib.). 


Original distance between centres of eyeholes, 6 in., 
extended 3 in. to 4 in. when bolt became fast. Total 
extension at rupture, 2 in. Composition intact. 


Test VI.—Tensile Test of Single Pull Off. (Composition 
Green Colour.) ; 


The first perceptible extension showed at a stress of 
.09 tons (201.6 lb.). Insulated bolt began to bend at 1.2 
tons (2688 lb.), and centre of bolt to centre of eyehole 
extended lin. Final rupture at 1.9 tons (4256 Ib.). 


Trst VII.—Compression Test on Single Pull Off Insulated 
Bolt. (Red Colour.) 
Original diameter, 1.18 in., tlightly tapered. 
Abt 4 tons (8960 1b.) very slight cracks observable in 
composition. 
: a 6 tons (13,440 lb.) diameter or deflection stood at 
.17 in. 
; Dn 10 tons (22,400 lb.) diameter or deflection stood at 
.165 in. 
‘ a 11 tons (24,640 lb.) diameter or deflection stood at 
.15 in. ; 
At 114 tons (25,760 lb.) badly cracked. 
Tzst VIII—Compression Test on Single Pull Off Insu- 
lated Bolt. (Green Colour.) 
Original diameter 1.18 in., slightly tapered. 
At 4 tons ( 8,960 lb.) showed very slight cracks. 
» 6 ,, (13,449 1b.) diameter or deflection was 1.17 in. 
” 8 ” (17,920 Ib) ” ” 1.16 ” 
Cracks in composition gradually extended as weight 
aon canes, until at 8 tons (17,920 lb.) it was badly 
cracked. 


Test IX.—Tensile Test of Ear with Insulated Bolt Screwed 
in. (Green Colour.) 

After gradually applying the stress up to 2 tons 
(4480 lb.) the composition came off head of bolt, The ear 
collapsed on both sides of screwed neck when the stress 
reached 4.6 tons (10,304 Ib.). 





Banta Bianca.—The Bahia Blanca and North-Western 
Railway Company has called for bids for the construc- 
tion of @ pro; mole, &c., at the port of Bahia Blanca. 


APPENDIX. 
TABLE J.—Tzsts or Trotiry, Span, AND GuARD WIRES FOR GLASGOW CORPORATION TRAMWAYS. 


Dia- | 


SAMPLES. 
meter. 


| tons 


26 


Cold drawn copper trolley wire. 3/0 8.W.G. 
Trolley span wire, galvanised steel of seve: 
strands. Each wire No. 12 S.W.G. a] 
Guard span wire, galvanised steel of seven! 
strands. Each wire No. 14 S.W.G. a 
— wire, one No. 7 S.W.G. galvan’sed| 
stee’ ‘ “s oe oe ee | 


"05 


Actual Stress. 


215 | 
1.60 
085 | 





By the Steel Company of Scotland, Hillside Works, August 30, 1900. 


. | ! 
| | Exten- 
- Initial | sion per Size of Per 
Steen Stress. | Cent. Fracture. | Cent. 
; }in 8 In. | 





Ib. diam., ares, 


£824 


tons per lb. per 
sq.in. sq. in. 

24.2 | 64,200 
4816 | 35.6 | 79,C00 
| 40.3 90,200 


| 33.6 | 75,200 


4.0 4 


| 3584 


1904 15.0 12 











ductors of whatever kind underground. If this were done, 
then there would be no necessity for guard wires, thereby 
leaving the trolley wires free from extraneous contacts, 
and minimising the aforementioned dangers. 





These switches and drawings were sent by the British 
sp Wire Company, Limited, who are the sole 
makers. 

* For illustrations and descriptions see the periodicals 
referred to in the previous footnote. Specimens of 
Blackwell and Co.’s ‘‘ Earthing Devices” were placed 
before the members, 








| The ong 2c is carrying oud many improvements, and is 
| putting dow 


n a large electric power and lighting plant. 


Tuer CormnrH CaNnat.—The number of ships which 
passed through the Corinth Canal last year was 3037, of an 
aggregate burthen of 432,431 tone. ‘The corresponding 
movement in 1899 was 2952 ships, of an aggregate 
burthen of 453,857 tons. The net revenue of the canal is 
still extremely small and is wholly inadequate to provide 
for the debenture service, which has fallen very seriously 
in arrear, the deficiency at the close of 1900 amounting to 
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‘sENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compriep By W. LLOYD WISE. 


ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
. UNDER THE ACTS OF 1883—1888. 
umber of views given in the Specification Drawings is stated 

eo ae . wae none are mentioned, the Specification is 
not illustrated. z 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ogee Sale 
“branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 


ate the advertisement of the tance of a Complete 
ye is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 


Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Ofice of opposition to the grant of a 
‘Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


12,780. H. R. Griffin, London. Horse Rakes. 
[3 Figs] June 22, 1901.—In order to enable wide horse rakes to 
be transported through narrow ways a short auxiliary axle is 
secured to the rake frame at right angles to the rake axle, and 











when it is desired to traverse such narrow ways the wheels are 
taken off the axle Ree and put on to the short axle, and the 
shafts are then fixed to the end of the rake. Means are provided 
by which the aforesaid operation can be readily effected. (Accepted 
July 31, 1901.) 


ELECTRICAL APPARATUS. 


22,362. V. I. Feeny, London. (Allgemeine Electri itats 
Gesellschaft, Berlin.) Dynamos. [3 Figs.) December 8, 1900. 
—In order to prevent strain upon the wheel rim of a flywheel 
dynamo the magnetic elements are mounted upon a separate ring 
attached to the wheel rim in such a way that the said ring is free 










an 
y 


YY dd 


to expand and to take up in itself the centrifugal stress arising 
from the rotation of its own mass and that of the magnetic 
elements carried by it. Wedges may be driven between the 
wheel rim and the pole-piece ring in order that some of the 
centrifugal strain upon the cast-iron wheel rim may be taken up 
by the carrier ring. (Accepted July 31, 1901.) 


8716. O. A. Zander and B. Ingestrom, Stockholm. 
Dynamos, [2 Figs.] April 27, 1901. (Convention date, October 
12, 1900.)—In dynamos of a certain type, constructed on the prin- 
ciple of the Faraday disc, the armature is according to this inven- 
tion made of non-magnetic metal having a low electrical resist- 





ance—for example, copper. The type of machine to which the 
annrorement is applied b has an armature divided into segments 
. connected in series and elastically mounted for the purpose 
101) ne it to be rotated ata high speed. (Accepted Juaty 31, 


12,720. W. HB. 
rent Cables, 
or distribution of 


any two of the adjacent conductors. Ifa fourth or neutral con 
pees Ba added to these three prin conductors, an improved 
nical balancing of the system is, it is stated, effected, the 


circuits in this case being connected between any one of the three 


ductors there is on the consumer’s premises the full difference of 
potential between the conductors; but with the fourth or neutral 
conductor added, the difference of potential on the consumer’s 
premises for lighting circuits is the F age between any one of 


the three pal conductors and the neutral conductor. From 
this it follows that, if in each case the difference of potential on 
the consumer’s premises is the same, the pressure between the 


three principal conductors can, with the tion of a neutral con- 
ductor, be increased in com with the pressure when em- 
ploying three conductors only, in the ratio of 3 to 1, and the cur- 
ren 


ts being transmitted at a higher pressure, a great saving of 








copper is effected. This invention consists in the division in a 

pray romor cable of the fourth conductor before referred to, and in 
its disposition relative to the three principal conductors, the | 
object being to keep the cutside diameter of the cable small, and 
at the same time to insure that all the conductors shall be readily 
accessible, and the neutral conductor readily identifiable. In one 
arrangement the neutral conductor is divided into three, which are 
laid in the troughs formed between the main conductors, the 
three units being joined together at intervals. In other disposi- 
tions the neutral conductor is sub-divided into either two, four, or | 
seven units. (Accepted July 31, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


13,404. A. J. Boult, London. (A. Molet, Buenos | 
Ayres.) Mixer for Gases. (4 Figs.) July 25, 1900.— 
This apparatus comprises two devices of the water meter kind, one 
worked by gas pressure and serving to pass pressure gas, and the 
other mounted upon the same spindle and driven by it and serving | 


| 








to draw in air to mix with the gas. The apparatus is comprised 
within one casing provided with passages and a mixing space 


for the junction and interdiffusion of the gases, or with passages 
only if the gases (pumping and pumped) are to be led away 
unmixed, (4 July 31, 1901.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


17,000. J. J. Witt, Se eee Ger- 
many. Valve-Reseating Machine. [2 figs.) Septem- 











Conductors and the neutral conductor. With only three con- 





ber 24, 1900.—In valve-reseating machines of the kind in which 
the guide socket of the cutter spindle is centred and secured 


in 





kind provided with an 
carry ng drum is connected with 
ya 


paratus more simple, and to diminish the 


position in the valve body by means of an expansion chuck ; ac- 
in order that the con of the 


e cone- 
piece, u; the surface of which are mo and exchangeably 
Mieabed Uhies or more jaws or dogs le of being ped 
expanded through the ng of the combined guide-socket and 
cone. (4 July 31, 1901.) 


16,868. H. Austin, Birmingham, Screwing Dies. 
(3 Figs.) tember 22, 1900.—This invention relates to dies for 
screwing of the kind in which the cutting edges are brought against 
the metal to be cut, each some distance in advance of the point 
through which a line passes from the axis of the metal which is 


being cut in a direction parallel with that of the movement of the 
die ; and in order that such dies shall not be liable to form a thread 
ot untrue pitch, one or more of the rearmost threads is made to 
extend across the full width of the face of the die so as to act as a 
guide. The rear portions of those threads that do not act as 
guides are cut away. (Accepted July 31, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,782. L. M. Belleville, Saint e, France. 
Superheater. [2 Figs.) June 8, 1901—A Belleville boiler 
pr eye othe according to this invention comprises superheatirg 
tu 


8 situated between the water tubes and the economiser or 





feed-water heater so as to be in a current of gases hot enough to 
superheat the steam without risk of burning the tubes. ‘teem 
flows to the superheater from the steam collecting and feed-water 
purifying drums. (Accepted July 31, 1901.) 


18,122. D. Adorjan, Budapest, Hungary. Loco- 
motive Boilers and Superheaters. [2 Figs.) October 11, 
1900.—According to this invention, in applying a superheater to 
a locomotive the superheater is —— terally to the boiler, the 
heads of the pipes of the superheater g connected together and 
forming a continuous conduit. For superheating the steam, some 




















of the combustion product is conducted from the firebox h 
pipes g from the sides of the firebox and through the boiler 
shell into the heaters, from which the 8 pass h lateral 
openings into the smokebox. The h is regulated by means 
of dampers in the pipes leading from firebox to the r- 
heater. A second steam dome is used if the first dome is ined 


for the purpose of receiving wet steam. (Accepted July 31, 1901.) 


. Rhy 3 Figs.) June 10, note Germany. = a the 


ing device, and in which the paper- 


the reci; g grooved disc 
eable coupling which, during reciprocation of the 
can be thrown in or out of operation at will ; accord- 


ed disc, 
g to this invention and for the purpose of such a 
weight thereot, the 
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paper-carrying drum is loosely and rotatably mounted upon a 
fixed shaft and can be placed in or out of action by being axially 

















d ee so that a fresh indicator card can be put upon the drum 
without disconnecting the cords. (Accepted July 31, 1901.) 


14,516. E. Perkins, Gainsborough, Lincs. Cylin 
drical Relief and Draining Valve. (6 figs.) August 14 
1900.—-In a draining and relief valve for steam engine cylinders, 
and in order that such valves may be controlled only by the 


. 
’ 


pressure in the receiver or in the steam passages leading to the 
cylinder, according to this invention such a device comprises a 
valve and pressure plug having different areas relatively 80 pro- 
portioned that they provide a balance to suit the amount of com- 
pression necessary for cushioning. (Accepted July 31, 1901.) 


TEXTILE MACHINERY. 


16504. W. E. Heys, Manchester. (S. W. Holden, 
Heidelberg, Germany.) Yarn avd Thread Clearers. 
{6 Figs.] September 17, 1900.—In winding, reeling, and similar 
machines, flannel, woollen and similar washers or discs are used 
for the double purpose of clearing leaf and other foreign matter 
from the yarns and threads, and for creating drag or tension 
therein. According to the present invention such clearers are 
made from plain or corrugated wire gauze. In one arrangement 
similar discs of the wire gauze have their edges turned down in 
such a manner that when two of them are placed together there 
will be formed between them a peripheral V-shaped groove. 


vertical bolt if further opportunities for lateral movement are 
desired. (Accepted July 31, 1901.) 


se 
para’ 
means whereby the fuel oil supplied to the é 
with liquid-fuel-burning installations can be freed from admixture 
with water, accordi 

= is made of flexible tubing, and its end is provided with a 


the open end of the pipe is kept below the surface of the fuel oil. 
To assist in the separation of the water from the oil, a steam coil 


MISCELLANEOUS. 


15,868. Sir W. G. Armstrong and Co., Limited, 
E. L, Orde, Newcastle-on-Tyne. Oil and Water 
tor. (2 figs.] September 6, 1900. Inorder to provide | 


mities of the levers may be formed of or covered with india- 


rubber. (Accepted July 31, 1901.) 
966. A. Riebe, Berlin. Ball Bearings, [2 Figs. 
J Pa 25, 1901.—In ball bearings the balls wear unequal eae ie 


consequence of differences in the material or in their formation, 
and this varying wear and the resulting inequality in the dia- 
meters of the balls causes friction in those bearings in which the 
load acts vertically to the plane of the ball race. The balls in 





jumps in t 
to this invention the suction pipe of the 


uoyant vessel arranged and connected in such a manner that 
















































or other heating apparatus is fitted to the buoyant vessel or float 
near the end of the pipe, and is arranged at the end of or inside 
the suction pipe. By this means the fuel oil is maintained at a 
higher temperature near the end of or inside the pipe than else- 







, and it thus happens that the larger tend to over- 


q of theie unequal diameter tend to have unequal 
rotary speeds, 
run the smaller, and exert pressure upon them, thereby causing 
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sliding friction. Ia order to prevent this fricticn, according to 
this invention the race or track for the balls is provided in one 
place with a recess. The balls passing this recess are relieved of 
pressure, and by reason of the incline they receive an acceleration 
aud thereby escape for a moment each from the pressure of the 
following ball. With each revolution therefore any improper 


| pressures which may have arisen are readjusted, and thus heavy 


permanent friction between the balls is avoided. (Accepted July 


31, 1901.) 


13,284. E. Henn, Kaiserlautern; and L. Graf, 
Munich, Germany. Mechanical Sifter. (2 Figs.) 
July 23, 1900.—In sifting apparatus of this kind, having parallel 
crank motion, according to invention the sides of the scoops 
opposite the course for the material to be sifted are provided with 
curved or semicircular incisions in order to prevent material 
from remaining in the corners of the scoops, and in such wise 
that any material tending to remain may thrown over from 






one scoop into the next. For the cleaning material a passage or 
channel is provided passing round each sifting surface and con- 
ting the end with the commencement, so that the cleaning 





where in the buvker or receptacle. This heating arrang t 
also has the advantage that where certain kinds of fuel oil are 
used which become solid at a low temperature the oil in the 
vicinity of the end of the suction pipe is maintained in a liquid 
state, and therefore can be easily drawn up by the pump. 
(Accepted July 31, 1901.) 


16,770. J. B. Le Maitre, Rohais, Guernsey. Wire 
Nails. [10 Figs.) September 20, 1900.—An roan wire 





Such a pair forms a single clearer, and its ts are p 
tog: ther by a spring or otherwise. Usually, the clearer so made 
is mounted upon aspindle with a fast collar on one side, and on 





the other side a loose collar pressed into contact with the clearer 
by a spiral spring surrounding the shaft and abutting against the 
fast collar of the next contiguous clearer on the same spindle. 
Alternatively the clearer may be constituted by a single plane, 
curved or circular piece of wire gauze so arranged that the 
yarn or thread is compelled to pass over and in firm contact with 


the surface. In this case the wags of wire gauze may form the 
wall of a cage or the like which may or may not be arranged 
to be continuously rotated otherwise than by contact with the 
yarn ortbread. The gauze, it is stated, effectively removes all 
the dirt and leaf on the Sage or thread, these removed foreign 
matters passing through the gauze and falling into a receptacle 
arranged to catch them. There may in some cases be inter- 
posed between the wire gauze discs a single disc or washer of felt 
or the like. (Accepted July 31, 1901.) 


VEHICLES. 


17,406. J. Mills and W. H. Falford, Coventry. 
Trailer Gougiine, {3 Figs.) October 2, 1900.—A trailer 
coupling for cycles other vehicles and designed to allow rotary 
movement in various directions, acdording to this invention, 
comprises a modified form of bal. and socket joint in which the 





ball is held at the end of an attachment on the vehicle and is 
gripped between two plates at the end of the trailer-bar, the 





of the plates u the ball being regulated by a 
Bolt and nut. The am : i! 
trailer bar, to which 


tes may swivel u the end of the 
ey are in that case loosely attached by a 





nail g to this invention has the point or cutting end 
made of brad-awl or chisel-shape, so that when the nail is driven 
the cutting edge may cut across the grain of the wood and so 
prevent the splitting which often occurs by reason of the points 
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of nails entering at random between and pushing aside the grain 
of the wood into which they are driven. The heads of the nails 
are elongated in a direction at right angles to the cutting edge, 
both for the guidance of the workman when inserting the nail, 
and in order to reduce to a minimum the excessive indentation 
in the wood generally caused by the heads of nails heretofore 
in use. (Accepted July 31, 1901.) 

17,627. J. E. Longfield, Enniskean, Cork, and W. 
and J. J. Hardy, alnwick, Northumberland. Sus- 
pending Device. [2 Figs.) October 4, 1900.—This invention 
relates to a device of the ‘‘grip” type for suspending articles of 
various kinds, and comprises a pair of pendant levers pivoted 
at their upper extremities, and arranged in such manner that 
their lower extremities cross one another, and engage the article 
to be suspended on its opposite sides. In order to insert the 


























material is kept in continuous circulation. The supporting bear- 
ing for the sifting box comprises resilient bars or rods for per- 
mitting the box to perform a circular movement over the frame 
of the machine. (Accepted July 31, 1901.) 


118438. H. Traun, Hamburg.Germany. Lubricated 
Surfaces. [7 Figs.) June 10, 1901.—Rubber is mixed with 
from 20 per cent. to 50 per cent. of graphite, applied to surfaces 
requiring to be of a lubricated character, and vulcaniscd in place. 
The surfaces_to which the mixture is applied may be variously 
indented to ensure re‘ention of the graphite-rubber compound 
when vulcanised. Packing rings of the materia], which are re- 
quired to keep their resiliency when heated, are provided with 
steel cores. (Accepted July 24, 1901.) 


14,847. J. H. Turner, Barrhead, Renfre e. 





wshir 
Fireproof Flooring Roofing. [5 Figs.) August 20, 
| 1900.—In this part concrete fireprcof floor or roof a form of steel 
or iron girder is used, preferably having three flanges on each 


side, the middle flanges supporting fireclay air conduits having 
arched covers and interior vertical supporting walls. The fireclay 
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conduits are supported on the girders by projecting arms, between 
which the fine grouting to surround the girder bottom is filled. 
| The bases of the conduits are sufficiently wide to meet under the 
| girders, and the under surfaces are provided with undercut 
| channels or recesses to make a keying for the ceiling plaster. 
(Accepted August 7, 1901.) 


article between the gripping extremities of the levers, the latter UNITED STATES PATENTS AND PATENT PRACTICE. 
are lifted, with the effect that they recede from one another and | __ Descriptions with illustrations of inventions patented in the 


leave a sufficient interval for the introduction of the article. | United 


tates of America from 1847 to the present time, and 


Upon the said extremities being again allowed to fall, they auto- | reports of trials of patent law cases in the United States, may be 
te sides, the grip in- | consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
Tke gripping extre- ' street, Strand 


matically en; 


gage the article on its opposi 
creasing with the ded 


weight to be suspen 
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THE TOOLING OF MACHINES. 
By Joun Asurorp, M. Inst. Mech. E. 


Mucu has been written and said of late about 
up-to-date machine tools; comparatively little, 
however, has been put forward about the using 
of these machines. It is all very well for directors to 
see fine machines producing certain articles at a 
great rate, within prescribed limits of size, and, 
becoming infatuated therewith, purchasing them as 





the right thing to modernise their establishments. 





and blame the machine-tool maker for having 
claimed that the machines supplied will do more 
work than they (the directors) have proved them 
capable of doing. 

Sometimes the wise man decides that he will 
take a fast hold of the machine-tool maker by sub- 
mitting a sample of the work to be machined, and 
requiring a guarantee as to the rate of output, the 
maker to supply all tools required. This, on the 
outside, looks to be a more sensible proceeding ; 
but it must be followed up to do much good. The 





and then spend money on him that he may learn 
the smartest ways of doing things ; that such know- 
ledge, in turn, might react upon their own shop 
methods ? Would they think of sending such a man 
to America, to Germany, or even to the Glasgow 
Exhibition, that he might pick up new ideas to 
introduce into the producing side of their shops ? 
No; they might send a managing director, who 
doubtless would overlook the way certain tools are 
made and fitted to a machine to insure its success ; 
but a draughtsman or tool-maker, who would be 
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It is quite another thing to prepare the tools and to 
get t e machines into proper working condition, 
producing at the speed they should. This part 
of the business is more important than all else, yet 
it is usually left to the workmen or foreman to 
scheme out the tools, and put the machine to work. 
Probably neither of the men who are thus made 
responsible for the working of the machines have 
ever seen one like them before, let alone had 
experience in the tooling of them. When it is 
found that the cost of the productions is greater than 
was expected, the directors open their eyes and 





wonder how it is; they then open their mouths, 
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economical director will expect the tools to do their 
full amount of work when lubricated with a trickle 
of suds from a drip-can, because a proper pump 
would cost 41. or 5l., and he could not countenance 
such nonsensical extravagance as the use of such a 
lubricant as lard oil, costing goodness knows how 
many shillings per gallon. Itis the old tale: penny- 
wise, pound-foolish. A good. lubricant applied to 
cutting tools saves its cost many times over by the 
increase of output possible by its use. 

How many directors would think to select a 
smart intelligent young fellow, offer him a good 
wage to bind himself to them for a term of years, 





‘screw. machines than they. 
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keen to see such things—pay his expenses to learn 
—never ! 

Much may be learnt even by a visit to the 
Glasgow Exhibition, or to other people’s factories, 
if you look at the right things. 

What. a lot of good it would do bright fellows, 
quick to understand a thing and at retaining what 
they see, if they could spend a few hours arourd 
the machines on Messrs. Alfred Herbert’s stall, for 
example, looking into the tool arrangements ! Few 
firms have spent more effort, time, and money in 
the perfecting: of small tools for turret lathes and 
Quite a number of 
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turret lathes and automatic screw machines may 
there be seen at work upon many kinds of jobs. 

The tools for producing a little show piece—a 
smal] hexagonal button, with a shank like an ordi- 
nary shirt-stud—are cleverly constructed. The 
front of the button is tooled out, a hole is drilled 
in each of the flats, the back is undercut, and the 
firm’s name is impressed upon the front. Asketch 
of this button is reproduced ia Fig. 1. It is rarely 
that so difficult a piece of work as this has to be 
machined on an automatic lathe ; but it, as is in- 
tended, affurds an excellent example of what can 
be done on these machines. Practical tool-makers 
will agree, when they have looked into their con- 
struction, that the tools used for making this button 
are very ingenious. 

Let us now go carefully into the various opera- 
tions and the details of the different tools. The 
stock used is rolled hexagonal brass bar. It is held 
in the pull-in collet chuck illustrated in Fig. 2. The 
chuck, it will be observed, has a projecting dog 
upon its front face. The object of this dog will be 
understood when the other tools have been de- 
scribed. Fig. 3 is a detail of the chuck ring, which 
is screwed upon the end of the machine spindle. 
This ring has two internally-coned parts—the one 
to receive the collets, and the other for the steady 
ring on the front of tool No. 3 (Fig. 4) to fit into. 
Both the collet and chuck ring are made of cast 
steel hardened and ground. 

The first operation after the bar has been fed 
forward is to advance tool No. 1 (see Fig. 4), to 
drill the central hole and face the end of the button. 

The second operation consists in bringing for- 
ward tool No. 2, which rolls the name upon the 
part that has been faced. 

The tool that is brought forward for the third 
operation is a splendid example of the tool-maker’s 
art. It carries six drills, which simultaneously 
drill holes in the centre of each of the flats of the 
hexagon, and face same, the drills advancing trans- 
versely to the lathe axis. The drills automatically 
withdraw from the holes when their work is done, 
and the complete tool recedes with the turret. This 
tool may be called No. 3 for after-reference. 

As the holes which are drilled through the sides 
of the hexagon enter the central cavity, burrs are 
left on the interior ; therefore tool No. 4is brought 
up to ream them out, finish the face, and take off 
the inner edge with a small radius. At the same 
time, and as part of this operation (the fourth), a 
double tool, No. 5 (Fig. 5), on the front part of 
the cross-slide, is fed forward to form the back 
of the button, which, it will be noted, is undercut. 
In order to do the undercutting, tool No. 5 is 
assisted by the adjustable pin No. 6 (Fig. 4), carried 
in a collar attached to the shank of tool No. 4. 

For the fifth operation, the carrier No. 7 (Fig. 4) 
is brought into position by the turret, and then 
tool No. 8 (Fig. 5), held in the rear holder of the 
cross-slide, is brought up to the work, to round 
the back and cut off the button at one motion. As 
the button drops, the carrier No. 7 catches it, and 
it therein remains until the carrier in its progress 
comes to the position where there is a cam (No. 9), 
which causes a slide in the bottom of the carrier 
to be withdrawn, and so allows the button to fall 
into a tray beneath. 

So much for the various operations. Now turn 
to Fig. 7, where we find details of tool No. 1. The 
holder A is of mild steel, with a parallel shank 
& in. in diameter, and a ,;-in. hole through its 
length. 

The fore end is increased in diameter, slotted to 
receive the facing cutter B, and screwed for the 
adjusting nut C. The drill D, fitting into the 
central hole of the tool, has a shallow groove cut 
along its length for one edge of the facing cutter B 
to lie within, to insure a clear facing cut. A slot E 
is cut in the holder to receive the cutter, which 
has a small pip at one end for the adjusting 
nut to engage. The holder is also provided with a 
set screw to secure the cutver when adjusted, and 
it has a curved groove cut in its front to free the 
chips. 

The details of tool No. 2 are shown in Fig. 8. 
This tool is for marking the letters on the face of 
the button, by impressing them into the metal. 
The natural way to indent letters is to stamp them 
in ; but the machine on which these buttons are 
produced does not lend itself to a stamping process ; 
consequently there is but one alternative, and that 
is to rollthem in. For this process to be a success, 
the whole of the pressure on the tool must be con- 
centrated upon but one letter at a time ; further, 





in order to prevent the letters getting crossed, it 
must be possible to adjust the marking tool to and 
from the centre of the machine. The tool-shank A 
(Fig. 8) has a slide cut transversely across its end 
to receive the holder B for the letter marked C. 
The socket which holds the latter is inclined at an 
angle of 80 deg. to the centre line of the shank. 
This gives the necessary clearance for the letters, 
so that those upon one side only touch the work. 
The marker has a groove turned in its stem, so that 
the end of a grub-screw through the holder may 
enter it and act as a retainer. A steel washer and 
set of balls are introduced to form a ball thrust 
under the marker, so that it may revolve freely 
when in contact with the work. 

The third tool is one that is somewhat difficult 
to describe in writing, and no doubt it will require 
careful reading to clearly understand the construc- 
tion. Figs. 9 to 21 are drawings showing the parts 
of this tool. Fig. 9 is a section and end view, but 
these alone are insufficient to clearly show the con- 
struction. By carefully examining each detail, and 
noting its position in the complete tool, the whole 
thing will be readily understood. Fig. 10, page 508, 
is the shank, made of cast steel], as are nearly all the 
parts of this tool. A hole of two diameters is bored 
through its centre, and a key way iscut inside through- 
out its length. A half-round groove is cut upon 
the exterior where it fits into the turret. This 
groove, when in correct position, coincides with 
the oil-supply hole in the turret from which the 
oil comes to flush the drills. This detail is well 
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Fig. 16 there is a hardened and ground shank 
which acts as a journal, fitting into and running in 
the phosphor-bronze bush as a bearing, in the bevel- 
wheel spindle (Fig, 13). It will be seen that this 
shank or journal has a groove turned in it to receive 
the special hardened steel key mentioned in con- 
nection with the bronze bush. The key is placed in 
position from the outside of the bevel-wheel boss, 
and it is held in place by a screw, half in the key 
and half in the metal of the boss. When the back 
part of the drill carrier is put in position, the 
shank or journal fitting in the bronze bush and 
the key in place, the possible relative motions are 
rotary only. 

The front half of the drill carrier (Fig. 17) has a 
projecting part shaped like a helix with one turn 
only, the two ends of the helix not quite meeting, 
thus leaving a V-shaped depression between them, 
which acts as a positive clutch, the helical shape 
facilitating engagement. Looking back at the 
collet chuck (Fig. 2), it will be seen that projecting 
from the front there is a Y-shaped dog, which is 
intended to engage this helical clutch. 

Turning again to Figs. 16 and17. The two faces 
of these pieces which come together have a series of 
semi-circular depressions milled in them, so shaped 
that the bevel-wheel drill spindles illustrated in 
Fig. 18 may fit into them. To insure that these 
depressions are true to each other, they are fitted 
together with three dowel pins, and afterwards 
machined together and reamed. The rear of the 
back plate (Fig. 16) is machined out to break into 
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shown in Fig. 6. The driving sleeve, so-called, as 
it drives the drills into the work—or, in other words, 
puts on the feed—is detailed in Fig.11. Upon 
it there are six prongs, or fingers, tapered down upon 
the interior, one to each drill. The inside is bored 
out with an annular chamber, wherein a spiral 
spring is compressed when in working condition. 

he driving sleeve is bored out to fit upon the 
shank, and when in position thereon, a row of 
balls is placed between the sleeve and the collar of 
the shank, with retaining ring (Fig. 12) to keep 
them in place. It may here be remarked that the 
sleeve above mentioned is free to revolve upon the 
shank, and when at work it does so revolve. 

The next detail to be considered has an im- 
portant function to perform, inasmuch as it is 
a, the means of rotating the six little drills. 
t is called a bevel-wheel spindle, because it is a 
combination of both those details. The spindle part 
is turned to fit the smallest internal diameter of the 
shank, and it hasa feather key which fits the keyway 
therein. This spindle may not revolve, because it 
is keyed to the shank which is fixed in the turret ; 
there is nothing, however, to prevent it sliding 
longitudinally. A bevel-wheel with a specially large 
boss is formed at one end, and the boss is bored 
outand fitted with a phosphor-bronze bush together 
with a special hard steel key, the functions of 
which will soon be noted. A retaining screw (Fig. 14) 
prevents the spindle, when in position, from being 
entirely withdrawn, and a hard steel plug (Fig. 15) 
takes the thrust from the front part of the tool. 
The piece which actually carries the drills is made 
in two parts—the back (Fig. 16) and the front 
(Fig. 17). At the back of the piece illustrated in 












the bevel portion of the depressions in the face. 
This is so that the bevel-wheel part of Fig. 13 may 
gear with the bevels in the drill carrier. It will now 
be understood that if the drill carrier as a whole 
is caused to rotate while the bevel-wheel spindle 
(Fig. 13) is stationary, each of the bevel-wheel drill 
spindles will be caused to rotate about its own axis. 
The drills illustrated in Fig. 19 fit into the little 
bevel spindles, and asmall spiral spring is placed in 
the recessed hole under the collar of each drill. 
These spiral springs always tend to push the drills 
away from the work, and thus act as the withdraw- 
ing agents after the holes have been drilled. 
et us consider now the means for feeding forward 
the drills when cutting. Both parts of the drill 
carrier (Figs. 16 and 17) have grooves cut in their 
peripheries, corresponding to and central with each 
drill position. When the tool asa whole is built up, 
the prongs or fingers described as part of the 
driving sleeve (Fig. 11) lie in these grooves, the drill 
carrier being free to slide along inside the driving 
sleeve for a certain distance. When such a sliding 
action takes place, the tapered ends of the fingers 
gradually slide over the drills and so push them 
inwards. Inside the driving sleeve there is a spiral 
spring which presses against the back of the drill 
carrier, always tending to push it out, which it 
roceeds to do as the turret recedes from the work. 
he thin steel cover (Fig. 20) is put on, and the 
conical steady plate (Fig. 21) is fixed, with its three 
screws passing through the front part of the drill 
carrier and screwed into the back. The use of the 
conical steady plate is not at first obvious. Refer- 
ring to the chuck ring (Fig. 3), it is seen to have a 
conical depression of a size corresponding to the 
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steady plate; and when No. 3 tool comes into 
action, these reverse cones fit together and bring 
everything truly lineable. It should be noted that 
the illustrations of this tool are not all drawn to 
the same scale, but dimensions are marked upon 
each part. : : 9 

The way in which this tool works will now be 
understood if its action is traced. The button to 
be drilled is revolving with the chuck, and con- 
tinues so to revolve during the whole process of 
drilling the six holes. The tool No. 3, carried in 
the turret, advances, the button enters, and the 
projecting dog upon the chuck engages the helical 
clutch on the front of the tool, the steady plate at 
the same time entering the recess of the chuck ring. 
The part of the tool comprising the drill carrier, 
with the drills, the cover and the driving sleeve, 
revolve together. The bevel spindle (Fig. 13) can- 
not revolve, so the drills receive a rotary motion. 
The turret still advances, and as it does so the 
drill carrier slides into the driving sleeve, and 
the drills advance upon the button to drill the holes 
and face the flats. 

With atool of this kind, somewhat complicated 
in its construction and with many wearing parts, it 
is essential that it should be kept in good condition, 
and that metal cuttings should clear the drills. For 
this purpose, and to insure the successful working 
of the tools, there must bea copious supply of lubri- 
cant, the method of supplying which has been 
already mentioned. 

The fourth tool (Fig. 22) is very similar to No. 1 
in its construction, with the difference that instead 
of a drill there is a double D bit reamer (Fig. 23). 
It is here spoken of as double, because the larger 
part is hollow and receives the smaller one. To 
fix the inner one in its interior, the larger bit is 
half cut away for a short distance at the end to be 
fixed inside the tool shank, so that a set screw may 
tighten upon the small bit. A second set screw fixes 
the large one. There is another small difference in 
the tool from No. 1. A second cutter is inserted 
on the opposite side t> the facing cutter, to put a 
radius on the inside edge of the face. 

At thesame time as the hole is reamed, tool No. 5 
is brought up on the cross-slide from the front of 
the machine, to form the back or stem part of the 
button. This back, as was previously noted, is 
undercut, and the way that it is turned is as 
follows: No. 5 tool is mounted in a spring holder, 
and it is fed into its cut before the reamer comes 
into action. When it has advanced forward as far 
as is necessary, the tool is ready for the under- 
cutting to commence. By that time the reamer 
will have been fed up far enough for the set screw 
No. 6to push against the spring slide, imparting 
to it a side movement, so causing the tool to turn 
the undercut portion. When the reamer withdraws, 
the spring in the tool-holder causes it to move back 
to its normal position, when the tool can draw 
away from the work. 

The tools Nos. 7 and 8 are too simple to need 
detailed explanations ; it will suffice to say that No. 7 
is merely a receptacle to catch the button as it 
falls. The lower part is made to slide so that it 
can be drawn back by the cam, thus releasing the 
button. A spiral spring inside closes the slide 
after the cam is passed. 


(Zo be continucd.) 
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A Select Bibliography of Chemistry, 1792 to 1897. By 
Henry Carrincton Botton. Section VIII. Academic 
Dissertations. Washington: Published by the Smith- 
sonian Institution. 

In noticing this large octavo volume of 534 pages, 

we do not so much desire to deal with the parti- 

cular subject, as to draw attention to the high 
value of the miscellaneous collections of the Smith- 
sonian Institution, of which this book forms the 
1253rd number and forty-first volume. The ‘‘ Select 

Bibliography of Chemistry” was published in 1893 ; 

the first — of 1899 brought the literature 

down to the close of 1897; this volume, Section 

"VIII. of the work, is devoted exclusively to 

academic dissertations, especially from the univer- 

sities of France, Germany, Russia, and the United 

States. What is offered in this book is a list of the 

independently printed dissertations, i.c., reports 

on original researches conducted with the object 
of obtaining a degree at one of the universities 
of the countries mentioned, and printed as special 
papers, as a rule, but not necessarily so, in 








the respective university. These dissertations 
generally appear, either in extenso or in abstract, in 
some important periodical, such as the ‘‘ Berichte 
der Deutschen Chemischen Gesellschaft.” 
book before us is, however, not an index to such 
publications or journals. Since degrees are not 
secured in this country in the same way as on the 
Continent and in the United States, the United 
Kingdom and its Colonies are not all represented 
in this list. The dissertations are arranged alpha- 
betically according tothe authors’ names, and the 
titles are reproduced in the original language. 
Most of the old dissertations were written in Latin. 
On the whole, German predominates in the book ; 
a special list of Russian titles has been contributed 
by Professor A. Krupsky, of St. Petersburg. A 
very carefully compiled subject-matter index, com- 
prising almost a hundred pages, concludes the 
volume. That some of the titles of the disserta- 
tions are rather general cannot be helped. The 
work was commenced by the author—who acknow- 
ledges his indebtedness to many librarians and 
fellow scientists—in 1888, and contains so far more 
than 25,000 entries. The fourth volume, now in pro- 
gress, will supply omissions, A glance through this 
third volume certainly does not suggest the idea 
that this fourth supplement will be large. But 
completeness is very difficult to realise in such 
matters, and though there are, of course, a good 
many dissertations of minor interest among the 
number, a good deal of valuable research is buried 
in these small or large pamphlets, and Mr. Bolton 
therefore deserves thanks for having bestowed so 
much care and painstaking labour on his compila- 
tion. Some of these dissertations are scarcely pro- 
curable, and the addition of the letters G. S. an 
S. I., meaning that they are to be found in the 
libraries of the Geological Survey or of the Smith- 
sonian Institute respectively, is therefore very wel- 
come. Most of the more recent dissertations can be 
consulted in either or both of these libraries, and 
such a search may prove very useful. Young 
chemists are not rarely, on entering into practical 
life, prevented from following up the particular line 
of study which attracted them during their Univer- 
sity time, and thus useful, if not directly promising, 
work is lost sight of. The volume is very well 
printed, and apparently free of all misprints, 
thanks to repeated revisions. 
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THE NEW SUBWAY IN NEW YORK 
CITY. 
By Cuarves Pretini, C.E., New York. 
(Continued from page 480.) 

THE Subway line, as finally adopted, runs under- 
ground for a distance of 15 miles, thus interfering 
with the sewers of the city to such an extent that 
it became imperative to re-arrange the whole 
proceeding with the active con- 
struction of the subway.* 

In preparing the plans for this extensive and 
laborious operation, a thorough study was made of 
the city drainage system, and the proposed re- 
arrangement was carried out under the direction 
of Mr. Calvin W. Hendrick, member of the 
American Society of Civil Engineers. sf 

In pursuing his examination, Mr. Hendrick 
found that some of the older sewers were too 
large, while others were too small for the area 
drained, no scientific principle having seemingly 
been used in determining the size of the sections 
originally adopted; furthermore, some of the 
mains showed evidences of having been built by 
political contractors, who, for obvious reasons, 
employed poor materials and worse workmanship. 

The drainage pipes of New York are generally 
constructed on the perpendicular system, running 
along the streets and avenues, and discharging into 
the mains built along some of the lowest-lying 
streets of the city. These mains have outlets on 
the East River or on the Hudson River, according 
to the topographical conditions of the locality. 
In the work of re-arrangement, the Rapid Transit 
Commission adopted the general plan of building 
intercepting sewers along the subway, connecting 
with all the house and street drains on one side of 
the road. Fig. 7 of our two-page plate shows the 
construction of one of these intercepting sewers 
bui't on Broadway, near 54th-street. 

Great difficulties were encountered at man 
points in lowering the mains, especially at Canal- 
street and at 110th-street. The line of the 
subway crosses Canal-street 6 ft. below the mean 
high-water level, and intercepts the main sewer, 
which drains a very large section of the city, after 
which it discharges into the Hudson River. This 
difficulty was met by tapping the old main west of 
the subway line, and building a new one on the 
east side, discharging into the East River. The 
old Canal-street sewer was built in horseshoe shape, 
with side walls 9 ft. apart, and each thrown across, 
as shown in Fig. 8. ‘The new sewer has different 
sections in different places. It is circular, 5 ft. 6 in. 
in diameter up to Leonard-street ; 6 ft. 6 in. from 
Leonard-street to Madison-street. It is box-shaped, 
4} ft. high in the centre and 7 ft. wide from 
adison-street to South-street, where it passes 
under old Pier 34 in a double wooden barrel sewer 
4 ft. 6 in. in diameter. 

Figs. 9 and 10 show the sections of the circular 
sewer, Figs. 11, 12, and 13 the section, plan, and 
longitudinal section of the box sewer, and Fig. 14 
the wooden barrel sewers and their connection 
with the box-sewer. 

The circular sewers are built of brick upon a bed 


* On page 480 of our last issue a printer’s error 
eccurred, making the date of commencing the New 











York Subway 1901, instead of 1900, 
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of concrete. The box sewer is a reproduction of 
the subway in miniature, having side walls resting 
on a bed of concrete, which, in treacherous soil, 
is laid on a platform made of planks fixed to the 
piles which were sunk into the ground ; I-beams 
are laid acrors the side walls and brick arches be- 
tween the beams. It was found necessary to change 
the form of the section from circular to rectan- 
gular on account of the small distance be- 
tween the roof of the sewer and the surface 
of the street. The floor is paved with stone, 
inclined towards the centre, at which point the 
sewer is, in consequenc?, 6 in. lower than at 
the side walls. The wooden barrel sewer is made 
up of 63 strakes of oak plank 4 in. thick, bound 
together with galvanised iron bands, 2} in. by } in., 
made in two segments and. bolted together; the 
bands are from 3 ft. to 4 ft. apart. 

Figs. 15 to 18 show the construction of the barrel 
sewer, and details of the connection of these 
two barrels with the box sewer, while Figs. 19 
and 20 show the manner in which they are sup- 
ported by the pier structure. In Figs. 21 to 23 
are shown the mouthpiece of the wooden barrel 
sewer, which is tapped at the end, and which 
discharges into the river through a rectangular 
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opening left on the floor of the sewer, and 2 ft. 11 in. 
by 4 ft. 6 in. 

All the work of re-arranging the sewers was 
done by open excavation, with the exception of 
that at Chatham-square, where a tunnel had to be 


driven. The reasons for tunnelling at a depth of 
only 29 ft. below the street surface were the heavy 
truck traffic across Chatham-square, the important 
lines of street railways which cross the site; and 
the proximity of the footings of the elevated rail- 
ef all of which are shown in Figs. 24 to 29. The 
soil is generally a very fine dry sand, requiring the 
careful sheeting of any deep trench, so that tunnel- 
ling in such a busy thoroughfare offered quite a 
number of advantages. 

A shaft was lowered in the middle of Chatham- 
square, and a tunnel 8 ft. by 8 ft. was begun in 
both directions. Two other shafts were sunk at 
the ends where the trench work was to be resumed, 
so that the tunnel was attacked at four points 
simultaneously. 

Though the tunnel under Chatham - square is 
short, and the cross-section of small dimensions, 
so that it might be considered a heading rather 
than a tunnel, yet it is marked by a novel method 
of carrying out the minor details which may, perhaps, 
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be usefully employed in the construction of other 
tunnels. The three new devices used in driving 
this tunnel are: (1) the use of a single set of 
poling boards, or lagging, for the support of the 
roof, which boards are pushed ahead by means 
of a ratchet jack working horizontally ; (2) support- 
ing these boards ahead of the finished masonry by 
means of a cantilever ; (3) sheeting the front and 
sides of the heading with horizontal planking laid 
over canvas, which is rolled down as the side of 
the excavation descends. 

To prevent the running down of the sand from 
the roof, one edge of each poling board was pro- 
vided with a lapping plate, 3 in. wide, resting 14 in. 
on the board, while the other 1} in. lapped over 
the other edge of the next poling board, so that b: 
means of this device a continuous roof was obtained. 
The planks used were 16 ft. long, and extended 
4} ft. back over the arch. The roof was advanced 
continuously, precisely in the same way as the 
roof shield which was employed in the con- 
struction of the Boston a Since it was 
not possible to apply the jacks at the rear 
end of the poling rds, an arrangement was 
devised which permitted their being driven from 
the underside at successive intermediate points 
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jacking bars rested on a beam laid across the 
tunnel and supported at both ends by pillars of 
masonry, also previously built. The poling boards 
of the roof were sg ne by an [-beam resting 


with its two ends on the masonry of the side walls. 
The poling boards near the front of the excavation 
were supported by a similar I-beam laid across the 
section of the tunnel and parallel to the first one. 
This beam was supported at the centre by a canti- 
lever beam of I section and similar to the other 
beams, the cantilever beam being supported by 
another I-beam laid transversely to the tunnel and 
known as the fulcrum beam. It rested on the 
masonry of the side walls. At the rear end of the 
cantilever beam there was a ratchet jack which 
caused the front end of the cantilever, and conse- 
quently the beam that it supported, to press hard 
against the poling boards, the beam being released 
by simply reversing the screw of the jack.  Alithe 
verti aoe of the excavation were sheeted with 
short lengths of horizontal boards, covered on the 
outside with lap-jointed vertical strips of canvas, 
from 3 ft. to 9 ft. wide and about 9 ft. long. 

The excavation, the concrete footing, the invert, 
and the arch were all made in unit sections from 
1 ft. to 44 ft. in length. The maximum rate of 
advance at a single front was 12 ft. in a week. 

Important changes were also made in re-arranging 
the sewers at 110th-street. The new sewer starts at 
116th-street, runs south under the western sidewalk 
along Lenox-avenue, passing under the subway at 
110th-street at a depth of 22 ft. The section of 
e this sewer is agg being 5 be rag 3 gos 

1c. 30. JUNCTION OF Ww b; Cc OF WwW H-STREET AND and built of brick. ince the depth o © subway 
sida meen os nates ar pig iahe e Seu would not allow of the part of this circular 
sewer under its floor, a chamber was built on both 


1 ft. apart. At these points holes were bored| being intended to receive the jacking bars, | sides of the railway, and communication between 
a the poling boards, and provided with steél — which the screw jack operated while|these two chambers was established by means of 
Plates flush with the side surface, the holes | abutting against the masonry already built. The|three 42-in. iron pipes, as shown in Fig. 30. 
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Starting from the lower chamber, the sewer resumes 
its circular section, being 64 ft. in diameter, runs 
east along 110th-street, under the sidewalk to Fifth- 
avenue, at which point it strikes a large 8-ft. by 
12-ft. sewer, 2 ft. below mean high-water level. 
The intersection of the 6}-ft. circular with the 8-ft. 
by 12-ft. sewer was also the point of convergency 
for the sewers coming from the north and from the 
south of Fifth-avenue. At this point a bell-mouth 
arch was thrown across the new and the old sewer. 
It is a little over 20 ft. in length, and is made of 
brick reinforced with concrete. Fig. 31, page 509, 
shows the interior of this chamber, vaulted with 
the bell-mouth arch, and also the connection with 
the intercepting sewers. 

At 149th-street and Railroad-avenue, in the 
Borough of the Broux, the subway crosses in such 
a manner as to greatly interfere with the flow of 
any projected sta acs ey “py * was found 
necessary to syphon the sewer. For this purpose, 
the 64-ft. circular sewer leads into a pc 9 which 
is divided into two parts, and which may be opened 
or closed at will by means of stop-valves. Each of 
these parts is provided with a 4-ft. iron pipe, 
having a catch-basin under the chute, where solid 
materials can be deposited and afterwards removed 
by means of the manhole built above. The elbows 
at the end of the syphon communicate with another 
chamber similar to the first; thence onward the 
circular form of 6}-ft. brick sewer is resumed, and 
the flow discharged into the Harlem River. 

Besides the sewers, there were other pipes for 
gas, water, and electric leads, which had also to be 
re-arranged ; but they did not offer such technical 
difficulties as the sewers, because they could be dis- 
= vertically and laterally within considerable 

imits. Hence their re-arrangement calls for no 
detailed description. 


(To be continued.) 





THE BRITISH ASSOCIATION. 
(Continued from page 477.) 
Maenetic Errect or Convection CuRRENTS. 


Since a galvanic current deflects a magnetic 
needle near which it flows, a moving electrostatic 
charge should have a similar effect. The experi- 
ment was tried by Rowland in 1872, in Helmholtz’s 
laboratory, with success, and was repeated with 
equal success by Réntgen, Rowland and Hutchin- 
son, and Himstedt. Four years ago Mr. V. 
Crémieu, then wishing to take his degree in Paris, 
tried the experiment under different conditions— 
his object was originally not the same—and failed, 
as Lecher had before him. He devised other ar- 
rangements to meet all objections raised by 
eminent French physicists who witnessed his 
experiments, but never obtained anything like the 
calculated effect. Thus the famous Crémieu con- 
troversy arose, which the late Professor Fitzgerald 
brought up at the Bradford meeting last year. 
This year Dr. Crémieu was himself present to de- 
scribe his apparatus in its five chief forms. As 
everything turns upon the details adopted to pre- 
vent possible sources of error, air currents, wob- 
bling of the disc, static discharges, &c., which 
neem to multiply as the researches proceed, it would 
be useless to indicate more than the broad idea. 
Rowland caused a hard rubber disc, coated with gold, 
to spin between two glass plates, likewise gilt on 
their inner surfaces ; he charged the disc by a point 
or brush, earthed the condenser plates, and 
watched for the deflection of a magnetic needle 
suspended above the plate and encased in metal. 
Crémieu places a coil of 13,000 turns of copper wire 
in series with a galvanometer outside the disc of 
metal or silyered rubber, which is suddenly charged, 
and he looks for the induction current in the coil. 
But no effect could be observed when deflections of 
nearly 1 in. were calculated. He has surrounded 
the dise with an iron framing, and has also adopted a 
cylindrical arrangement, charged sand being blown 
by a current of carbon dioxide gas through a funnel 
and a cylinder—a sort of sand kathode rays. As 
it was objected that the metallic frame would 
cut off any external effect of the moving charge, 
he has dis with the metallic screens, and 
returned to the astatic needle system, encased in 
a box of 0.4 millimetre copper ; when a graphite box 
was used, an effect was observed due apparently to 
electrostatic action. 

Dr. H. A. Wilson, who opened the discussion, as 


for August, believed that the moving charge drew 
round with it an equal opposite static charge on 
the metallic framing, so that no external effect 
would arise ; he also referred to continuous brush 
discharges from the disc, and touched upon other 
points. Dr. Larmor did not admit the cogency 
of these arguments; Dr. Crémieu’s experiments 
seemed to be well devised and carried out, 
though they would force us to abandon our notion 
that electricity is something atomic, Professors 
Schuster, A. Gray, Hicks, Glazebrook, and 8, P. 
Thompson also made suggestions, generally agree- 
ing that the question required further experimental 
investigation. Lord Kelvin had no doubt that a 
current of electrified particles must have an electro- 
magnetic effect, and suggested further trials with 
@ simple disc charged by friction and an astatic 
needle. On the whole, the Section seemed to be 
influenced by Mr. Harold Pender’s recent repiti- 
tion of the experiment under Rowland’s supervi- 
sion, just before the latter's death. Pender has 
shown* that the current induced in the coil 
(Crémieu’s arrangement) by reversing a convection 
current in its vicinity is equal to the current in- 
duced in this coil by reversing a conduction cur- 
rent of the same strength as the convection current 
in a circuit, coinciding with the path of the convec- 
tion current ; and Eichenwald,t we may add, has 
just come to the same conclusion. Dr. Crémieu 
does not admit that his experiment would revolu- 
tionise our ideas, and he grants that Pender’s 
experiment makes him rather doubtful. One point, 
probably of no importance, was not touched upon— 
the comparatively slow speed of the moving charges ; 
discs about 1 ft. in diameter, making up to 117 revo- 
lutions, and charged to several thousands of volts, 
have been employed. 


Viscosiry oF MAGNETISABLE Liquips AND SoLips 
in Maenetic Frewps. 


Professor A. Gray had two papers dealing with 
the influence of a magnetic field on the viscosity of 
magnetisable solids and liquids. While the viscosity 
of soft iron was diminished as the magnetic induc- 
tion increased, that of nickel was augmented ; 
vertical wires were longitudinally magnetised while 
under torsional oscillation. The magnetisable 
on were ferrous sulphate and ferric chloride, 
solutions of which were passed through a capillary 
tube, placed in the lines of force, or at right angles 
to them. The viscosity was diminished only in 
the former case. Professor A. Gray and Dr. W. 
Stewart also contributed a paper on a ‘‘ New Elec- 
tromagnet and an Echélon Spectroscope for Mag- 
neto-Optic Observations.” 


MAGNETISATION AND ELEctRIcAL CoNDUCTIVITY 
oF Iron anpD NICKEL. 


Mr. G. Barlow reported that the electrical resist- 
ance of the magnetised wire increased noticeably, 
approximately with the square of the magnetic in- 
duction, and much more than we should expect 
from the changes in the volumes of the wires. We 
may mention with regard to these papers that Pro- 
fessor Quincke has tried to study the volumetric 
changes which ferric chloride undergoes in thermo- 
meter-like vessels under magnetisation, and has 
found his task exceedingly difficult. Messrs. J. W. 
Peck and R. A. Houston presented a er on 
‘*Stress and Magnetisation of Nickel and t.”” 


Macnetic Work on Boarp THE “Discovery.” 


Three papers dealt with the determination of 
magnetic force on board ship. Dr. Lees first said 
a few words, on behalf of this Committee, concerning 
the testing at Kew of in Creak’s instruments, 
mentioning that the German Antarctic Expedition 
had also one of these instruments on board the 
Gauss. Captain E. H..Creak, F.R.S., then de- 
scribed and exhibited his instrument, and Dr. Glaze- 
brook communicated a note on ‘‘Some Results 
obtained with the Self-Recording Instrument for 
the Antarctic Expedition.” 

Captain Creak said that most of the magnetic 
surveying of the Antarctic vy “saree would have 
to be done on board of the Discovery. No iron 
was tolerated within 30 ft. of the magnetic hut 
on the Discovery, even the rigging being all of 
ee Good work had been done on the Erebus 
|and Terror in 1839 to 1843, and on the Challenger 
‘in 1872 to 1876, with the R. W. Fox instruments, 
but very little p had been made since. The 
needles could not be reversed, hence they ought to 


* Philosophical Magazine, August, 1901. 








he had criticised Crémieu’s crm (published in 
the Comptes Rendus) in the Philosophical Magazine 
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land frequently for making comparisons with ab- 
solute instruments; the magnetic movements of 
the needles were liable to change, and the perma- 
nent deflecting magnets likewise, and that would 
not be detected on board. He had experimented 
on the best way to adapt Lloyd’s needles for use 
on gimbal tables. Needles with cylindrical axles 
resting on agate planes were unsuitable. His 
needles had axles terminating in a cone with a 
rounded-off point; the jewels were sapphires 
fixed to the bars of the Barrow circle; he 
drilled conical cavities in the stones and removed 
the upper half, thus leaving cups into which the 
axles of the needles could be lowered. Thus the 
needles were retained in place, even when the 
gimbal table rocked. The needle ends came close 
to the divided arc, so that direct readings were 
taken by microscopes without the aid of a vernier ; 
the device could illuminated. The whole in- 
strument turned about a divided circle, and could 
thus be set on the magnetic meridian. 

Dr. Glazebrook briefly explained the principle of 
these instruments, and their use for tenaiaing 
horizontal and vertical forces and declination, men- 
tioning among other oe that at Kew the dip 
needle was brought back to the horizontal by weight- 
ing the end, while on the Discovery permanent 
magnets would be used for this purpose, as tem- 
perature changes affected the length of the leverage 
in the former case. Yet the instruments would 
remain sensitive to temperature changes. Records 
of earth currents had been obtained at Kew between 
two earth plates of iron, 220 yards apart ; exact 
work was only possible there in the early morning 
hours, when the electric tramway cars, half a mile 
distant, werestopped. In the discussion, Professor 
Schuster expressed the conviction that verniers 
would be unknown fifty years hence. Some amuse- 
ment was created by his sry ld about the tinned 
cans store-room ; we might have a secular change 
depending upon the appetite of the crew. 


New Form or PERMEAMETER. 


The new permeameter, which Professor F, G. 
Baily, of Edinburgh, exhibited, seems to be a 
very ingenious instrument for determining the 
permeability of metals. A complete magnetic 
circuit is formed by two lengths of the sample, 
surrounded with coils and joined by short iron 
blocks. In one of the blocks is a narrow gap, at 
right angles to the lines of force ; above it a pair 
of astatic needles is pivoted, the lower needle 
being influenced by the difference of magnetic 

tential between the two sides of the gap ; this 
orce is proportional to B. A small coil, in series 
with the magnetising coils, is placed round the 
upper magnet, acting on it with a force propor- 
tional to H. The coil is rotated until the two 
forces are balanced ; the instrument thus measures 
the ratio B:H. For high permeabilities only part 
of the magnetising coil is utilised ; the magnetis- 
ing force is separately determined by an ampere- 
meter. 

GRAVITATION. 

This paper, by Dr. Crémieu, may a out of 
place here. But it concerns a Lcdamtaae Getislrected 
on the Becquerel principle, which has proved an 
excellent galvanometer and electro-dynamometer, 
and which, the author hoped, might be used to 
ascertain whether or not the effect of gravitation is 
instantaneous. A beam of aluminium, weighing 
0.8 gramme, rests not on knife edges, but on an 
aluminium plate, fixed to the middle of a cocoon 
thread. From the one end of the beam is sus- 
pended by a thread a little mass S, from the other 
a small piece of iron which would be drawn into a 
solenoid. Underneath S is a large mass P. Now, 
if P is suddenly dropped, S should tend to follow 
it. Mr. C. V. Boys was rather doubtful whether 
the inertia of the apparatus and other reasons 
really fitted it for experimenting on gravitation. 


Puoto-Exxcrric CELis. 

Mr. G. M. Minchin, F.R.S., of Cooper’s Hill, 
spoke on selenium cells, A little selenium is melted 
to the end of an aluminium wire; the black mass soc n 
turns grey, and is then very sensitive to light. 
The horizontal wire is placed within a glass tube, 
out of which only the end projects, and this free 
end dips into a ——— tube, filled with malonic 
ether ; alcohol and lactic acid yng amr mustard 
oil not. If the cell is brought into the focus of a 
telescope, the light from the star Vega produces 
an electromotive force almost equal to that of a 





paraffin candle at 8 ft. distance, and that candle 
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would give 0.25 volt at 2 ft. distance. The law 
that the square of the electromotive force was pro- 
portional to the light intensity held good only for 
very small intensities or very large distances, 
however. According to recent experiments by 
Mr. Shelford Bidwell, the action was due to 
the formation of a  selenium-hydrogen -com- 
pound in the cell. The sensitiveness of the cell 
decreased rapidly ; this might be due to conduc- 
tivity of the glass, and Mr. Minchin now uses 
varnish instead of the glass tube. 


Rapiation OF Heat anp Lieut rrom Po.isHeD 
anp Dui Surracgs. 


Dr. J. T. Bottomley, F.R.S., of Glasgow, has 
made experiments with bright and with blackened 
platinum strips heated up to white heat, the two 
strips being placed in parallel glass tubes, and both 
connected to the same air pump so as to be under 
identical conditions of pressure. The wires end in 
copper spirals joined to a battery from which the 
heating currents are taken. The temperatures 
were measured with air thermometers, or calculated. 
The first grey light was noticed about 400 deg. Cent. 
The energy losses from the blackened surfaces were 
much higher than from the polished platinum ; 
that means that for the production of light a bright 
surface is much more economical than a dull surface. 
But with a temperature rising from 425 to 891 deg. 
Cent., the ratio of these two energies went down 
from 7.86 to 4.06, showing that at higher tempera- 
tures the state of the surface is less important. 
There was also a suspicion that the two platinum 
strips were not quite alike. Dr. Bottomley is 
working with his assistant, Mr. Evans. Professor 
Baily thought that the results were hardly com- 
patible with the experience of incandescence lamp 
makers, who found no difference in the efficiency of 
flashed and unflashed filaments. The crux of 
the matter is probably that the temperatures stated 
are low for incandescent filaments. 


GLASSES FOR SCIENTIFIC PURPOSES. 


The discussion on this subject was opened by 
Dr. Glazebrook, F.R.S., who reviewed the progress 
made during the last twenty-five years and indi- 
cated the lines for future research. Instead of 
achromatising a crown and a flint lens for the rays 
C and F, when the blue would be more dispersed 
than the red in the flint, we could combine two 
glasses, in which, for any given total dispersion, 
the distribution of the rays would be more 
uniform in the two spectra. To shorten the 
blue and lengthen the red of the flint (or to obtain 
the opposite effect for the crown), we had, after 
Fraunhofer, the experiments of Harcourt, who 
tried 166 glass mixtures after 1834 ; there were also 
Stokes’s experiments. Harcourt was on the right 
track ; he observed that boron lengthened the red 
and titanium the blue, although the latter effect 
might be due to the presence of phosphates. But 
he had not the required technical means at his 
disposal. When Abbe and Schott took the re- 
search up in 1882—their glass-technical laboratory 
in Jena was established in 1884—practically only 
five substances were used by glass makers: silica, 
sda, potash, lime, and lead oxide. They soon in- 
troduced 28 elements. Boron reduced the ratio of 
blue to red; but some borate flints, containing 
alkalies, needed protection in the air ; phosphates 
gave satisfactory achromatic combinations with 
them. Potassium, sodium, and fluorine had the 
reverse effect; but the sodium effect was weak, 
potassium rendered the glass hygroscopic, and 
tluorine, the best ingredient, destroyed the silicates 
of the crucible, so that platinum pots had to be 
employed. Lithium tended to form crystalline 
(instead of amorphous) silicates, but that evil could 
be cured by admixing soda. Dr. Glazebrook drew 
attention to the physical properties of some of the 
Jena glasses; Hovestadt’s book, from which he 
partly quoted, counts 76 glasses in addition to 13 
specially suited for ultra violet and ultra red spectra. 
Dr. Glazebrook further showed how three glasses 
could be combined with advantage for achromatism, 
touched upon photographic lenses, for which Jena 
recommends light barium flints, arid finally referred 
t» the national economical side of the question, the 
importation of Jena glasses into this country, 
which had a value of 250,0001. in 1898. Mr. A. 4 
Hinks mentioned that the experience gained at 
Cambridge with some slightly alkaline Jena glasses 
was not quite satisfactory, though he knew of no 
better glasses. They were sensitive to temperature, 
which was awkward in autumn nights, and some- 


thing like a peculiar fungus growth made the 
lenses dim. Dr. Burch, F.R.S., stated that it was a 
fungus, and the remedy was simple—aseptic treat- 
ment and varnish. 


Dirrraction GRATINGS. 


Mr. H. 8. Allen, M.A., read a paper on the 
*t Effect of Errors in Ruling on the Appearance 
of a Diffraction Grating,” explaining the dark bands 
parallel to the rulings of the grating noticeable in 
monochromatic light. 

Dr. J. Kerr, F.R.S., spoke on the ‘ Brush 
Grating and the Law of its Optical Action;” Dr. G. 
J. Stoney, F.R.S., read a paper on the ‘ Light 
from Different Sources ;” and Professor Everett 
spoke on the ‘‘ Resolving Power in the Microscope 
and Telescope.” 


Tae Micuetson-Mortey Errect. 


The presence at the meeting of Professor E. W. 
Morley, of Cleveland, Ohio, induced Principal 
Hicks, F.R.S., of Sheffield, to contribute a paper 
on the Michelson-Morley effect. The question 
dates back to 1887, when Professors A. A. Michel- 
son and E. W. Morley first described their experi- 
ment—often repeated since—in the Philosophical 
Magazine for December. The problem concerns 
aberration and the luminiferous ether. The un- 
dulatory theory does not fully account for the 
aberration of fixed stars, which Bradley first ex- 
plained in 1725. If it did, the aberration could not 
remain unchanged—as it does—when we fill the 
telescope tube with water instead of air. The 
aoc is, whether there is any relative motion 
etween the earth as it rushes through space and 
the ether ; in other words, whether the ether is 
carriéd with the earth or passes through the whole 
mass of the earth, as it is supposed to pass through 
transparent bodies, and, though not unobstructed, 
alsothrough metals. To test the question, Michelson 
and Morley set up a system of mirrors, some only 
reflecting, others also transmitting the light, and 
watched the interference bands of certain rays. 
The whole system was mounted on a stone slab, 
5 ft. square, floating on a trough of mercury, and 
sets of four mirrors were arranged at each of the 
four corners to obtain long ray paths. 
whole system moves with the earth, an erration 
should produce a certain displacement of the 
bands, and the displacement should be doubled 
when the whole system with the slab is turned 
through 90 deg. The observed displacements 
were very feeble, showing that if there be any 
relative movement between the earth and the 
ether, it can only be very small. Thus a dis- 
crepancy appeared to exist between observation 
and the most accepted theories of Fresnel, H. A. 
Lorentz, Stokes, and others, and this discrepancy 
has not yet been explained. Professor Hicks now 
suggested a possible way out of the difficulty, but 
Professor Morley was not prepared to discuss a 
paper of which, owing to the pressure of time, 
Professor Hicks could not give more than the 
merest outline. 


Tue Necessity FoR PostuLatinc on ErHer. 

Mr. B. Hopkinson, of Wimbledon, pointed out 
in this paper that, so far as the facts of gravitation 
and of terrestrial light phenomena are concerned, 
the necessity for an ether was purely metaphysical. 
But such modes of expressing the facts failed to 
cover the phenomena of spectroscopic double stars, 
which, as we conclude from the periodic doubling of 
the lines, consist of two components moving about 
one another. When the two components were in 
the line joining the stars to the earth, there was 
no doubling, although one component was moving 
to the right and the other to theleft. The angular 
amount of separation of the two should be equal to 
twice the orbital velocity divided by the velocity of 
light, an amount which should be visible. But no 
such doubling was observed ; hence it would appear 
that aberration could not simply be explained in 
terms of relative motion of the source and the 
receiver, and in this way the ether was made mani- 
fest to our eyes as having position. 


AssoLuTte AMOUNT OF GRAVITATIONAL Matter IN 
any Lance VOLUME OF INTERSTELLAR Space. 
By gravitational matter, Lord Kelvin said in 

introducing his discourse, he did not understand 

ether. For if the ether extended to all space, it 
could not be subject to mutual attractions, as other- 
wise differences in density would give rise to 








enormous pressures, This was very critical ground ; 





As the} Th 


but we were coming back to the derided impon- 
derables of sixty years ago. If we confined our 
universe—there might be others outside it—to 
the widest space from which light reached our 
telescope, that space would have a radius of 
3.09 x 10" kilometres—for the amusement of ‘‘duil 
fools” Lord Kelvin wrote the figures out in centi- 
metres on the board—and a star at the extreme 
distance would have a parallax of 0.001 second. 
Lord Kelvin then referred to Green’s problem of 
73 years ago to demonstrate that, for his object, 
it was immaterial whether this universe was 
spherical or irregular in shape. The radial force 
(acceleration) to which any body on the boundar: 
of that space were subject would be very s 
compared to terrestrial gravity, and amount only 
to 1.37 x 10-" kilometre per second per second. 
The velocity acquired in a year would be 4.32 x 
10-* kilometre per second ; in five million years we 
should have a velocity of 21 kilometres per second 
—about two-thirds of the actual velocity of the earth 
in its orbit—32 kilometres. The average velocity 
of stars seemed now to lie between 17 and 50 kilo- 
metres per second ; 110 was possibly the extreme, 
and the maximum observed in our line of sight 
was 96 kilometres. In 25 million years the velocity 
would be 108 kilometres, and the space traversed 
reater than the assumed radius of the sphere 
(3.09 x 10%), which showed that the rate 
of acceleration could not remain constant for 
25 million years. If we now imagined that 
this space was studded with 1000 million stars 
of the size of our sun, why was not the whole 
firmament aglow? Estimates as to the number 
of visible stars differed greatly : Newcomb had 
assumed 30 to 50 millions, Young 100 millions (for 
the Yerkes and Lick telescopes) ; he would assume 
1000 millions, though nine-tenths of these might 
bedark. If we accepted that number, 1000 million 
stars of our sun’s size, only 4 x 10—" of our firmament 
would be dotted with stars ; if we reduced the size 
of the stars, adhering to the total mass, to 1 centi- 
metre in diameter, still only 0.027 of our firma- 
ment would be set with stars. Lord Kelvin then 
diminished the stars to molecular dimensions, 
commenting favourably on the nebular theory, 
ere was, he continued, strong evidence to prove 
that the life of our sun as a luminary could not be 
more than 50 million years. Thelife of many stars 
would pass before their light could reach our 
earth, and the earth would never receive any light 
from more than a very small portion of all the 
stars. At some period our universe had probably 
been aluminous mist ; meteoric stones Lord Kelvin 
was inclined to regard as remnants of star colli- 
sions. 

The vote of thanks was proposed and seconded 
by Dr. Larmor and Professor Schuster. The latter 
alluded to the final problem, the state of the 
universe at what we might call creation. He 
could imagine matter which would not attract, but 
repel, a kind of negative matter. 


AsTRONOMICAL PaPERs. 

In taking the chair in the Astronomical Depart- 
ment, Professor H. H. Turner, F.R.S., of Oxford, 
regretted that he had not had time to prepare any 
address. Dr. Copeland, the Astronomer Royal for 
Scotland, who was to have presided, was unfor- 
tunately ill. Professor Turner contented him- 
self with commenting upon scientific co - opera- 
tion, upon the importance of which Major 
MacMahon haddwelt. Though scientific co-opera- 
tion was a great boon, if not a necessity in zoology, 
for instance, it had also its disadvantages and weak 
points. At the end of the eighteenth century a 
number of astronomers had divided the sky for a 
common search for minor planets; but the first 
discovery fell to one not of their number, and not 
engaged in that work. There was something in 
the —— of a London schoolmaster, that he 
never knew any good to come of any work where 
ree had not a man looking after it with his hands 
in his pockets. Splendid work was done on the 
astrographic chart at Oxford, in conjunction with 
eighteen other observatories. Major MacMahon 
had referred to the joint work on Eros. Those 
observations had thrown back much of that 
very important work, and only a few of the 
eighteen observatories had nearly finished their 
task yet. Astronomical work was, moreover, 
terribly liable to settle down into routine, and of 
crippling originality and initiative. But when 
et found that rules laid down would not work, 





the danger was averted -in-a natural way. When 
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the co-workers on the astrographic chart met last 
July, they found that they had arrived at practically 
the same conclusions by a diversity of routes. 

Professor Turner afterwards exhibited a copy of 
a photograph of the spectrum of a lightning flash— 
the first ever taken—just received from Professor 
Pickering ; the complicated spectrum of the broad 
flash showed many bright lines. He also read a 

ron an ‘‘ Exceptional Case in the Determina- 
tion of the Constants of a Photographic Plate from 
Known Stars.” 

Mr. A. R. Hinks spoke on the ‘‘ Essentials of a 
Machine for the Accurate Measurement of Celestial 
Photographs,” and on the ‘Possibility of Syste- 
matic Error in Photographs of a Moving Object” 
negating this possibility. 

Automatic EciipsE OBSERVATIONS. 

Last year Professor D. P. Todd had described a 
mechanical device which he had employed at 
Tripoli for automatically operating the eclipse in- 





struments during the eclipse of May 28, 1900. 
Having the roof of the British Consulate at his 
disposal, he could then drive the cords from the 
commutator by gravity. This was an exceptional 
circumstance, and he now described the modifica- 
tions and general improvements adopted at Singkep, 
in Dutch India. lestond of a single drum, as 
many drums as there are instruments are used. 
They are turned by hand to the beats of a pen- 
dulum ; the unwound commutator cords trip the 
escapements, and are returned over pulleys to their 
respective drums. 
On THE PosITION OF A PLANET BEYOND NEPTUNE. 
In this paper Professor G. Forbes, F.R.S., 
returns to a problem on which he worked twenty 
years ago. From a decided grouping of cometary 
aphelia at a distance about a hundred times that 
of the earth from our sun, similar to the group- 
ing at the distances of Jupiter and Neptune, Pro- 


fessor Forbes concluded that there might be a! 





major planet, capturing comets, beyond Neptune. 
Dr. Isaac Roberts then failed to find it on his photo- 
graphic plates, but the search had now been recom- 
menced by Mr. W. E. Wilson, F.R.S. The comet 
of the years 1264 and 1556 (if the same) was sup- 
to have been lost, as it did not reappear 
tween 1830 and 1840, unless it were identical 
with one of the comets of 1843 and 1844. Professor 
Forbes had calculated that that comet would have 
come near the supposed planet, which would pro- 
bably have a greater mass than Jupiter, and 
might have disturbed the comet. It would be 
most interesting if once more, as in the case of 
Neptune—independently calculated by Adams and 
by Le Verrier—a new planet should betray its 
presence by the disturbances it causes. 
Dairt in Lonarrupe or Groups or Sun Facun#. 
This paper, by the Rev. A. L. Cortie, of Stony- 
hurst, afforded strong evidence in favour of the 
assumption that faculze as well as sun spots follow 




































Oct. 11, 1901. | ENGINEERING. 513 
course, full of interest. It comprises several papers 
COMBINED STEAM ENGINE AND DYNAMO. by. Mr. J. Milne, ¥.B.8., Secretary of the Commnit- 
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the anomalous law of rotation discovered by Car- 
rington, a point of considerable importance. 


A Lona-Pertop Sonar VARIATION. 
Dr. W. J. S. Lockyer, of the Solar Physical 
Laboratory, South Kensington, advocated in this 
per a thirty-five years’ period of sun spots. 
hat ~period is not to do away with the 
well-known eleven years’ period. Going back 
in his researches to 1610, Dr. Wolf, of Ziirich, 
had suggested a fifty-five years’ period. Confin- 
ing his analyses to the more reliably known records 
since 1833, Dr. Lockyer finds a well-characterised 
cycle of thirty-five years for both sun spots and 












magnetic phenomena. Such a cycle should be 
traceable through our meteorological data, and this 
evidence he found in Briickner’s analyses of water 
levels, rainfalls, fogs, glacier movements, harvest 
dates, &c., which point to a climatic period of 34.8 

ears. 
J METEOROLOGICAL PAPERS. 

The Meteorological Department had no special 
chairman; Dr. Larmor and Professor H. H. 
Turner presided on different mornings. 


SEISMOLOGICAL INVESTIGATIONS. 
The sixth Report of this Committee, which, owing 
to the pressure of time, was taken as read, is, o 


tee, one by Dr. Chree, on ‘‘ Seismograph Records 
at Kew,” and one by Mr. Horace Darwin, F.R.S., 
on ‘‘ An Attempt to Measure Earth Movements at 
Ridgeway Fault” (in Dorsetshire). Of stations 
fitted out with the Milne a there 
are three in England—at Kew, Bidston, and 
Shide; two in tland—at Edinburgh and 
Paisley; and thirty-six altogether on the earth ; 
Mr. Bernacchi is in charge of one on the Dis- 
covery (Antarctic Expedition). At Shide, on the 
Isle of Wight, Mr. Milne has two photographic 
recording pendulums, two other pairs of hori- 
zontal pendulums writing on smoked paper, a 
spiral spring seismograph for vertical motion, and 
a balance for showing tifting. The report discusses 
the frequency of earthquakes at different stations, 
compares the registers from Kew, Shide, Bidston, 
and Edinburgh, and mentions experiments by Pro- 
fessor Turner and Mr. Milne on the stiffness of 
piers. A rope was tied round the top of the 
column, a brick pier, 3 ft. by 1.5 ft., 6 ft. high ; 
this showed a maximum deflection of 0.192 second 
of are. per pound of pull.. At. Kew, high. winds 
undoubtedly affect the seismograph standing on 
the floor, and ‘to a very small extent also that on 
the cement bed. 


THe SEISMOGRAPH aS A SENSITIVE BAROMETER. 

Mr. F. Napier Denison, of :the Meteorological 
Office, Victoria, B.C., explained in a long paper, 
illustrated by charts, that the horizontal pendulums 
of the British Association (Milne) pattern’ really 
indicated vertical movements on the éarth’s crust 
in accordance with the variations of the: barometer. 
High-pressure areas were depressed and low-pressure 
areas raised, and seismographs could and should be 
employed to give warning of ,the great’ Atlantic 
storms, since these -indications preceded by 18 
and even 24 hours the variations of the 0- 
meter. Mr. Denison stated that the pendulum 
swings towards the area of high pressure. Thus 
when a storm was approaching from the west, 
the pendulum moved steadily eastward. On the 
other hand, the pendulum would swing westward 
before the position of a high-pressure area in the 
west could be ascertained from the weather charts. 
Mr. Milne confirms these conclusions in his report, 
having found that a gradual but decided movement 
of the Shide pendulum towards the west precedes 
stormy weather. He had, moreover, observed a 
close relationship between pendulum displacements 
and barometric gradients in Tokio, and commented 
upon this matter in the Report of 1895. That high 
atmospheric pressure should depress the earth 
crust sounds only natural. But the question is 
very delicate, and the connection between the 
observed effect and its assigned cause was doubted 
in the Section. Yet Mr. Denison’s observatiors 
extend over two years, and he has examined more 
than 3000 ft. of photographic records, afterwards 
taking the Victoria tidal curves also into con- 
sideration. The general easterly swing (on the 
Pacific Coast) during the winter, and the westerly 
in summer ; the reversal in the pendulum with a 
storm which afterwards proves to be followed by 
a high barometer; the diurnal range of the pen- 
dulum which has its maximum in the summer 
months ; all these points are in his favour. 


UNDERGROUND TEMPERATURE, 


Professor J. D. Everett, Chairman of this Com- 
mittee, which has been dormant for several years, 
was able this year to present a very interesting 
Report. The first point concerns the rate of increase 
of temperature on the tongue a gpray into Lake 
Superior from Michigan, on which the Calumet and 
Hecla Company mines and the Tamarack shaft are 
situated. The latitude is 47 deg., the mean annual 
temperature 39 deg. or 40 deg. Fahr., and below 
240 ft. depth (the mean depth is 900 ft.) the 
water temperature was also 39 deg. Fahr. As this 
is the temperature of the maximum density of 
water, it will probably remain constant throughout 
the year, so that the boundary conditions are as if 
the water were removed and the air had access to 
the bottom. Professor A. Agassiz, president of 
the first-mentioned company, announced in 1896 
that the increase in temperature was only 1 deg. 
Fahr. in 224 ft. That would be abnormally low. 
Mr. A. C. Lane, the State Geologist of Michigan, 
has, however, now arrived at the conclusion that 
1 deg. in 100 ft. or 115 ft. is correct, and Pro- 





fessor Agassiz has withdrawn his statement 
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The Report further concerns the deepest bore- 
hole known, made by the Prussian Govern- 
ment. It is at Paruschowitz, near Ratibor, in 
Upper Silesia. Though finished in 1893, par- 
ticulars of the valuable observations made have 
never been published until now they are supplied by 
the Prussian Government to the Committee. The 
total depth is 2003.34 metres (about 6572 ft.) ; the 
diameter decreases from 92 millimetres down to 
69 millimetres (3.6 in. to 2.7in.). The upper half 
of the bore is tubed. The hollow tools—diamond 
drills through which water was forced—were first 
made of wrought iron, then, with considerable ad- 
vantage, of Mannesmann steel. The ground was 
difficult ; the marl of the upper strata was inclined 
to swell and to grip the tubes ; lower down followed 
coal seams alternating with sandstone and shale. 
Six overflow mercury thermometers were each 
time enclosed in a steel case, and as there was 
danger of caving in, observations proceeded from 
the depth upward at intervals of 31 metres, 
64 determinations being taken in all. The curve 
is satisfactorily regular, and the average increase in 
temperature is 1 deg. Cent. in 34.1 metres, or 
1 deg. Fahr. in 62.2 ft. There is, however, some 
doubt about the reading of 12 deg. Cent. (53.7 deg. 
Fahr.) near the surface at 6 metres (20 ft.) depth ; 
this temperature, the report argues, should be 
8 deg. Cent. (46.4 deg. Fuhr.) In any case, the 
general result is almost the same as that resulting 
from the observations made on the Schladebach 
borehole, which is near by, and 256 metres (837 ft.) 
less in depth ; there the increase was 1 deg. Fahr. 
in 65 ft. 

The reading of this Report involved Professor 
Everett in a controversy with Professor Sollas, 
F.R.S., of Oxford, who last year was President 
of the Geological Section, on the escape of 
heat from the earth, geothermic gradients, and the 
conductivity of rocks. There was no further dis- 
cussion. 


Tre Ben Nevis Committee. 

In presenting this seventeenth Report, Dr. A. 
Buchan, F.R.S., stated that the work continued, 
thanks to donations from Mr. Mackay Bernard and 
two anonymous friends, and a grant of 2501. from 
the Meteorological Council. Dr. Buchan himself had 
investigated the records from the 65 Scottish light- 
house stations. Storms and fogs had their cycle, both 
following the sun, but storms had their maximum 
in December, and their minimum in June, and the 
reverse applied to fogs. He had further submitted 
the records for 12 years from 120 rain stations to 
an elaborate study, and had found the clue to many 

henomena in the corresponding records from the 
high-level station on the top of Ben Nevis, and the 
low-level station at Fort William. These differences 
indicated certain types of weather likely to follow. 
Observations made in the United States showed 
that the cumulus base was at about 4000 ft. on an 
average. Ben Nevis, with its 4406 ft., exceeds that 
height a little, and hence its great importance. 
Mr. Osmond was engaged in a comparative analysis 
of the records from the 27 high-level stations of 
Europe and Algiers. The results of all these very 
laborious and important studies will come out in 
three octavo volumes which the Royal Societies of 
Edinburgh and London have undertaken to publish, 
at a probable cost of 10001.; the first volume would 
soon be published. It will contain, among other 
things, a new set of tables for the reduction of baro- 
metric data to sea level, and an investigation into 
radiation with clear and clouded skies. Mr. A. L. 
Rotch and Mr. W. N. Shaw testified to the excep- 
tional value of the work done in the Ben Nevis ob- 
servatories. 


SEASONABLE TEMPERATURE VARIATIONS IN THE 
BrrrisH Istes, aND Winp Direction. 

This paper, by Mr. W. N. Shaw, M.A., F.R.S., 
director of the Meteorological Office, and Mr. R. 
Waley Cohen, B.A., was resd by the latter. If 
the twenty-five year means of temperature for each 
day, he said, at the four principal stations—Kew, 
Falmouth, Aberdeen, and Valencia—were plotted, 
the curves showed a number of le sO 
that no normal mean temperature could be assigned 
toany day. Comparing the actual day means with 
simple harmonic curves having an annual period 
and a maximum about July 21, a lag of spring and 
an acceleration of autumn, an exaggeration of the 
summer maximum and a mitigation of the winter 
minimum, were noti Two sine curves were 


then combined, the first having an annual period 





and, at Kew, an amplitude of 12.04 deg. Fahr., and 
the second a semi-annual period and an amplitude 
of 1.4 deg. Fahr. The maxima of the first-order 
curve fell at the four stations, between July 20 
and August 1 ; the second-order curve had maxima 
between January 28 and February 3, and again be- 
tween July 30 and August 5, and minima about the 
end of October and April. The first-order curve was 
assumed to represent the primary solar effect, and 
this paper was to ascertain the nature of the second- 
order effect. It was found to be meteorological 
and not planetary, since matters were quite 
different at Vienna and at Agra. It was not 
connected with the frequency of cyclonic and anti- 
cyclonic weathers, but the influence of the wind 
direction could be traced. Grouping the winds as 
cold, from north and east, causing an average 
divergence of temperature of — 3.5 deg. Fahr., 
temperate, from north-west and south-east, and 
warm (divergence about + 2.2 deg. Fahr.), the 
respective temperature curves of the groups 
resembled the second-order curve. 


Errect oF SEA TEMPERATURE ON THE SEASONAL 
VARIATIONS. 


This paper, by Mr. W. N. Shaw, deals with the 
influence of the sea temperature on these features. 
There was a considerable lag in the occurrence of 
seasonal variations at coast stations compared with 
inland stations, and a still greater lag in the sea 
temperature itself; and the author showed how 
this periodic cause of variation could geometrically 
be compounded with the primary solar effect. 
Assuming the latter effect, then, to be the same 
for places in the same latitude, analyses of 
seasonal temperature variations could be made. 
The effect of the sea was not, as generally sup- 
posed, actually to decrease the amplitude of annual 
temperature oscillations, but to increase it, although 
to a less extent than a corresponding surrounding 
area of land. Mr. Cohen had gone so fully into 
details that Dr. Larmor, who was in the chair, 
had to limit the time allowance for this latter 
paper and the discussion. Dr. Buchan did not 
appear to be convinced of the advantages of these 
analyses, which did not take account of many modi- 
fying features. 


Systematic EXPLORATION OF THE ATMOSPHERE 
at Sea By Means or Kires. 


Mr. A. Laurence Rotch, of the Blue Hill Ob- 
servatory, Boston, Mass., this year brought his 
report on meteorological kite-fiying before the 
Geographical Section, probably with the object of 
making this promising method of air exploration 
more widely known. Scientific kite-flying aa been 
practised by Dr. A. Wilson, of Glasgow, 150 years 
ago, a little before Franklin. Having briefly 
referred to the revival of this work by Mr. Douglas 
Archibald, and the work now done in the United 
States, France, Germany, and here, he made the 
important communication that he had taken kites 
out on boats in Massachusetts Bay, and then on 
his steamer in crossing the Atlantic. The United 
States Weather Bureau had arranged for regular 
ascents of kites fitted with the meteorographs 
of Mr. Ferguson, Mr. Rotch’s assistant, at seven- 
teen stations. Unfortunately, the wind failed 
often, and that had to be abandoned. On 
board a steamer, a good wind could almost be 
depended upon, and they had all the machinery for 
hauling down the kite at easy command. He had 
brought his kites up to nearly half a mile on five 
days out of eight on which he would not have been 
able to doanything onland. Itis to be hoped that 
the suggestion will find energetic support. We 
could thus, as Mr. Rotch emphasised, collect infor- 
mation about the equatorial belt, where we have no 
observatories, the trade winds, and atmospheric 
currents over the sea in general. Mr. Dines, Pre- 
sident of the Royal Meteorological Society, Mr- 
W. N. Shaw, Mr. Mackinder, who occupied the 
chair, and Mr. J. Aitken warmly approved of the 
emg ; the latter suggested motor cars, which 

ave — tried in France, for starting the 
kites. Mr. kinder hoped to interest the owners 
of steam yachts ; sailing vessels, Mr. Rotch had 
stated, would be less suitable, but Koeppen was 
going to try one in the equatorial regions. We 
should think with Mr. Shaw that warships 
cruising about might interest themselves in this 
question, which the British Association promotes 
by a grant. 

(Zo be continued.) 


MATHER AND PLATT’S EXHIBIT AT 
GLASGOW. 

WE have already, in preceding issues, referred 
to and illustrated some of the more interesting 
exhibits of this well-known firm, notably their 
new bleaching plant (page 441 ante) and their 
water filters (page 402 ante), and we now have 
pleasure in noticing the splendid exhibit of the 
electrical productions of the firm, the most notable 
being the immense generator which has been con- 
structed for the Salford Electric Traction Station, 
and of which an engraving is given on page 512 
(Fig. 1). 

This generator is intended to be coupled direct 
to a 1100 horse-power steam engine by Messrs. 
Browett, Lindley, and Co., and is to run at a speed 
of 100 revolutions per minute. The Salford Elec- 
tricity Works has not only to supply current for 
the Corporation’s tramways, but also for the general 
lighting of the town. It was therefore necessary 
to design the dynamos so that they could be run as 
compound machines in the former case, and as 
shunt machines in the latter ; and, further, to make 
provision for a possible considerable overload. The 
yoke-ring, the lower part of which will be below 
the floor-level of the engine-room, is of cast-steel of 
high magnetic quality, and is made in halves, 
which can be bolted together. The pole-pieces 
and shoes, of which there are ten, are also of cast- 
steel, made separate and bolted up to the yoke-ring, 
after the spools containing the field windings have 
been slipped over them; they can be readily 
removed without disturbing either the yoke-ring or 
armature. This latter is of the usual drum type, 
built ona double spider; the core is made up of 
soft-iron punchings, and the insulated conductors 
are imbedded in slots in the periphery. The half- 
coupling for bolting to the engine flywheel is cast 
directly on the spider, so that no stress passes 
through the shaft. The commutator has been built 
up in such a way that the individual plates are 
readily removed ; the brush spindles are carried by 
a spider attached to the outer bearing. 

The total weight of one of these dynamos, ex- 
clusive of the engine, is just over 50 tons, of which 
the armature accounts for half. The normal output 
as a compound machine is 775 kilowatts at a pres- 
sure of 525 volts ; and as a shunt machine the same 
at a pressure of 480 volts; but the dynamo will 
carry an overload cf 25 per cent., thus bringing the 
output up to 1000 kilowatts. The results of tests 
carried out on machines already completed show 
that the efficiency is slightly over 95 per cent. ; the 
5 per cent. loss is accounted for as follows: hysteresis 
and eddy current losses 2.27 per cent., C?R losses 
2.57 per cent., and frictional loss 0.16 per cent. 

In addition to the generator we have described 
there are several electrically-driven fire and feed 
pumps, electric motors, electric drills, and overhead 
electric carrier, &c., all to be seen in operation. 
Fig. 2 shows one of Messrs. Mather and Platt’s 
patent high-lift centrifugal pumps, driven direct 
by an electric motor. The plant was designed 
for an output of 1250 gallons per minute against 
a total head of 96 ft., when running at a speed 
of 700 revolutions per minute. The combined 
efficiency of the plant is then 66 per cent., 
the motor requiring 55 electrical horse-power. 
This size of pump has a bucket 600 millimetres in 
diameter, suction and delivery branches being 250 
millimetres in diameter, and it is capable of de- 
livering up to 1600 gallons per minute against a 
head of 180 ft. with a single chamber at an in- 
creased speed, the resultant efficiency of the 
pump being over 72 per cent. The special 
feature of the pump is the provision of guide pas- 
sages arranged round the vanes. On entering the 
latter, the water passes through curved passages in 
the vanes themselves, and is then discharged tan- 
gentially into the above-mentioned guide passages, 
the object of which is to allow the pressure 
due to the velocity of rotation to be transformed 
easily and without shock into pressure head, the 
lift and efficiency of the pump being materially 
increased by this means, The pump can be made 
either with a single chamber, as illustrated, or with 
a series of chambers, in each of which one set of 
vanes reyolves. In the latter case the water to be 
pumped is discharged at a certain pressure from the 
channel surrounding the first set of vanes, and then 
passes to the second set of vanes, which delivers the 
water at a pressure double that with which it left 
the first set, and so on until the final discharge is 





effected, 
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Thus the output of a pump of the same size as 
that described above, but made with four chambers, 
would be 1250 gallons per minute against a total 
head of 4 ft. x 96 ft. = 384 ft. at 700 revolutions 
per minute. In the case of a single chamber pump 
the water enters the bucket axially and symmetri- 
cally on each side thereof, so that all axial thrust 
is eliminated. In the case of the multiple chamber 
pump & certain amount of axial thrust occurs, but 
this is taken by a special thrust ball bearing work- 
ing in oil. Figs. 3 and 4 are diagrams illustrat- 
ing the efficiency of the pumps. 

Fig. 5 illustrates the company’s variable stroke 
pump, which is electrically driven, and is specially 
suitable for feed purposes in lighting stations. The 
stroke of the plungers is readily variable by hand 
while the machine is running, and the output can 
be at once reduced from maximum to zero, or vice 
versd, without any wasteful absorption of power by 
resistances, the speed of the motor remaining con- 
stant. The pump, as shown, consists of three 
cylinders mounted radially on a frame at angles of 
120 deg. with each other, the plungers being driven 
from acommon crankpin by connecting-rods in the 
ordinary manner. The crankpin is arranged eccen- 
trically on a disc fitting into a recess in a toothed 
wheel, which engages with a pinion on the motor 
shaft. The rotation of this disc, which causes the 
desired alteration of the stroke, is obtained by 
gears situate in the hub of the wheel, and operated 
by a suitable hand lever conveniently arranged. 
An indicator is fixed to the stroke-varying attach- 
ment, which shows the length of stroke, and there- 
fore the corresponding output of the pump at the 
time. To change the stroke all that is required is 
to raise the hand lever until the indicator shows 
that the desired amount of water is being discharged, 
whereupon the lever is released. ‘ 

An electrical-driven pump, although costing more 
than a steam-driven pump, has a higher efficiency 
throughout its whole range of working, with a 
corresponding reduction in steam consumption, and 
to demonstrate this we give below a Table showing 
actual tests made with a pump of the type illus- 
trated, delivering 2500 gallons per minute. 





Combined Efficiency. 
Duty of Pump. om ies nae ote 
| By Variable Stroke. | By Variable Speed. 
§ casedompngs 





per cent. | per cent. 
Fall load a - 72.5 | 72.5 
Three-quarter load. . 68.0 | 54.0 
alf load , hes 60.5 36.0 
Quarter load .. 45.0 | 18.0 
| 


| 





A second Table shows the pounds of steam utilised 


by four types of pumps when delivering even quan- | i 


tities of water at varying loads, and it will be seen 
the variable stroke pump has a great advantage. 
The figures for a high-class compound steam-driven 
pump are the very highest that are guaranteed, and 
will, in all probability, not be reached with a pump 
that has been working some time. The figures in 
the last column are based on Mr. F. Proctor’s paper 
read before the British Association in 1898, from 
which it will be seen that with a pump of this type, 
which has been in use for some time, the steam con- 
sumption is very high. 














Three-Throw Electrical-|  High-Class Steam 
Driven Pump. = Pump. 
Output. - ‘eeea ee | eRe BFW 

Variable | Variable | New | After several 
Stroke. _ Speed. | Pump. Years’ Work. 
Ib. of steam Ib, of steam lb. of steam) Ib. of steam 

Full 400 | 400 740 1100 

? 320 | 400 560 850 

i 240 | 400 380 - 650 

160 400 200 450 





The pounds of steam debited to the electrical 
pumps are on the assumption that 1 kilowatt at 
the motor terminals corresponds to 32 lb. of steam. 
The capacity of the pumps in the above comparison 
is i gallons per hour, against 160 Ib. per square 
inch, 

Figs. 6 and 7 illustrate a combined steam engine 
and dynamo suitable for house and shop lighting, 
pilot lighting in mills, or for use on bo ship. 
This set consists of a high-speed single-acting en- 
closed self-lubricating engine, capable of developing 
40 brake horse-power at a speed of 470 revolutions 


per minute, with a steam pressure of from 70 Ib. to 
- per square inch ; the cylinder is 430 milli- 


crank is double-webbed and balanced, and the 
overhung dynamo at one end is balanced by the 
overhung flywheel at the other. The dynamo is 
bolted direct to the engine case, a heavy bed being 
unnecessary. These sets require but little in the 
way of foundations. 

The company, by the use of well-made models, 
designed, decorated, and arranged to simulate 
farms, illustrate the system of sewage purification 
adopted ; but as we recently illustrated the main 
features—the retaining and discharging valve (see 
vol. Ixxi., page 110)—it is only necessary to men- 
tion that the outstanding aims in the design of the 
plant is the application of automatic distributing 
gear to the feeding of bacteria beds; different 
modes of spreading the sewage over the surface 
of the beds; and the mode of holding sewage in 
contact by means of the valve mentioned. The 
company’s water-softening plant is also exhibited ; 
but this also we have illustrated and fully de- 
scribed (see ENGINEERING, vol. lxvi., pages 149, 
166, 186, 230). 





ROLLING STOCK CONSTRUCTION IN 
ITALY. 


THE Officine Meccaniche of Milan are probably the 
best known and best equipped works in Northern 
Italy, dedicated to the manufacture of all classes of 
rolling stock ; and both the works and their products 
can be taken as an example of what Italians are capable 
of industrially. The works were established in 1868 
by the firm of Miani Silvestri and Co., for the produc- 
tion of railway rolling stock. Their present capital is 
of 84 million lire (340,000/.), and the factory occupies 
an area of 12 hectares (29.65 acres), A branch of the 
Milan girdle railway connects them ‘with the Alta 
Italia system, and they are provided with ample 
sidings to the standard gauge, besides owning a 
narrow gauge system of their own connecting the 
various shops. In addition to railway equipment 
generally, Teitguwach, passenger coaches, goods 
wagons for standard gauge, &c, the works produce 
all classes of light railway and tramway stock and 
locomotives, signals, turntables, &c. The equipment 
of the works, which is very much up to date, has been 
converted from steam and hydraulic, to electric, to 
utilise the current generated by a waterfall acquired 
by the company some 21.86 miles from Milan. 
They employ 1500 workmen, and the output 
averages 20 locomotives, 200 passenger coaches, 
1000 goods wagons, 200 tramway cars, and some 
3000 to 4000 tons of bridgework, girders, castings, 
&c., per annum. Without attempting to review 
anything like a representative selection of the 
various products of these works, a few remarks on 
some recent examples of the rolling stock they turn 
out will be of interest, and we opine that it will be 
apparent therefrom that Italy in this branch of 
inden does not hang behind her competitors, and 
that relatively she is one of the most progressive 
nations. 

The first example we have selected for description is 
a saloon restaurant carriage built for the International 
Wagon-Lits Company. Outwardly, this carriage resem- 
bles the type generally affected by this well-known 
transportation company ; but, internally, it presents 
several points of novel interest. The principal dimen- 
sions are the following : 


Length over buffers 19.74 m. (64f6. 9 We 
» Ofunder frame... 18.24 ,, (60,,3,, 
Maximum distance between 
centres of bogies TE nc MO a aD 
Distance between axles of 
same ie bak £m: {8.9 4 
Total length of body ... 1850 ,, (61,,1,, 
Maximum width over all 2.864 ,, (9,,5,, 
<i height above rails 4.027 ,, (13,, 2,, 
Internal width ... S60, 08-8 
ae height ... 2. eG Se 
Weight of carriage 35,500 kilos. (34.93 tons) 


The carriage comprises a pantry and a kitchen, a 
dining-room, saloon, and a lavatory; it is entered 
as usual through two vestibules with lateral 
doors. The interior arrangements have been very 
carefully thought out to secure easy service and in- 
creased comfort, and in this way the culinary depart- 
ment is completely hidden, and its odours prevented 
from oirvaline the interior of the carriage. The 
convenience and comfort of the staff bd gic gy for, 
the ventilation recesses ae provi with seats. 
The try is very completely fitted up with cup- 
cae for bottles, plates, linen, plate, and a 
refrigerator ; this pantry communicates with the 
kitchen by a trap-door, and opens on to the 
passage leading to the dining-room. The latter is 
provided with twenty-two seats, and is 6.58 metres 
(21.59 ft.) by 2.67 metres (8.76 ft.) The decorations 
throughout are of the Louis XV. style, the wall 
nels are in carved walnut, with frames and mouldings 


the 1" windows, the panels are of leather embossed 
with allegorical devices, and surmounted with views - 
of the principal Italian cities on enamel. The 
ceiling is of, canvas painted in oils, the centre being 
an artistic representation of an Arcadian scene, sur- 
rounded by Louis XV. decorative devices. The sides 
of the ventilating lantern are decorated to match, 
and the floor is covered with a thick Smyrna carpet. 
The seats are in walnut with embossed leather up- 
holstering. At the end of the dining-room is a large 
door formed of a single clear glass panel, through 
which the drawing-room can be seen and entered. 
This is in Louis XVI. style and fitted with light 
coloured wood with carved maple panels, the 
frames, the mouldings, and ornaments being of 
chiselled and gilt bronze. In the saloon the panels 
between the windows and the pivoting arm-chairs 
are covered with a red silk material specially woven 
to designs harmonising with the general scheme of 
decoration, and furnishes the bright note of colour- 
ing required to set off the general effect. In front 
of the windows are fixed console tables in ‘‘ verde 
antico,” and two folding movable tables are at the 
passengers’ disposal. The ceiling is tastefully painted 
with a central medallion. . The electric lighting 
is on the ‘‘Stone” system, and heating is by the 
thermosyphon — The carriage having to work 
over various railway systems, it is provided with the 
French alarm signals of the Paris, Lyons, and Medi- 
terranean type, as well as those of the Rayl and Kohn 
or German type, with quick-acting automatic Westing- 
house, adjustable Henry and vacuum automatic Clay- 
ton brakes. The carriage as a whole is one of the 
finest examples we have seen of the saloon bogie type 
for long journeys in use on the Continent, and reflects 
“~ — — the wpe epe-nersn 9 ; 

e type of g wagon specially ado these 
works is furnished with pale Siedees thats’ clined 
wagons on this principle are well deserving of mention. 
Before giving the details of these wagons, it is inte- 
resting to recall that it is largely due to the enterprise 
of these works that the way to one of the most 
important transformations currently taking place in 
the working of Italian railways has been prepared. 
We allude to the replacement of the heavy goods 
wagon of small capacity, generally in use on English 
and French and other Continental railways, by wagons 
of high capacity with a relatively small deadweight. 
The relative merits of such goods stock, which has 
long been recognised in the United States, has often 
been discussed in these columns. The chief outward 
indications of the change are evinced by the prevalence 
of bogie trucks to support the underframes and wagon 
bodies, the general substitution of metal for timber 
in the former, and the replacing of heavy angular 
forms and combinations by the lighter and more 
resisting tubular shapes with which cycle and motor 
construction have rendered us familiar, The Officine 
Meccaniche made a start 7 building open wagons of 
the American type (Goodfellow and Cushman), which 
they extended to the closed wagons for transport of 
corn in bulk, and finally they evolved the type of 
wagon which we describe and illustrate. The under- 
frames are both the most characteristic and interesting 
portion of these wagons, and are each formed of two 
superposed tubes connected together by special pieces 
made of malleable cast iron; the four eociantals 
are united at their extremities by the cross-pieces of 
the frame, which are of [J section, the whole being 
stiffened and made exceptionally strong by under ten- 
sion bars (Fig. 1, page 520). The tubular longitudinals 
have an external diameter of 0.073 metre (2.87 in.), and 
are 5 millimetres (0.20 in.) in thickness; they are spaced 
18 centimetres (7.09 in.) from centre to centre, and, in 
addition to the malleable cast-iron connectors, there 
are double concave-sided cast spacers bolted thereto. 
The tightening up of these bolts puts the entire frame in 
tension, and insures it behaving asasolid whole, The 
upper connectors have a bracket cast on their sides to 
support the Paskivs of the wagon. The two middle 
connectors of each pair of longitudinals are prolonged 
downwards by two cast struts, which carry saddles 
for the longitudinal tension-rods. These struts are 
strengthened by oblique tie-rods. The transverse 
frame ends are completed by special cast malleable 
sleeves fitting between the wings of the [J pieces, and 

rovided with sockets for the longitudinal tubes. 

hese ends are provided with the ordinary buffers 
and coupling hooks, but the tension-rods are 
a ed in @ very ingenious plan. Under the 
frame is fitted a central coupling piece by which the 
tension of all the drawbars is adjusted. The under- 
frame rests on the bogie trucks with two intermediate 
cross-pieces of oak 2.50 metres (8,20 ft.) by 0.36 metre 
(1.18 ft.) by 0.10 metre (0.33 ft.), which are strengthened 
by two U-irons. The extremities of these cross- 
pieces are held between two cast plates bolted to- 
ether. At the centre is fixed the malleable cast- 
iron pivot which works in a spherical socket carried 
on the bogie truck—on each side of the pivot are 
fixed check blocks also of malleable cast iron. 
The bogie trucks are of simple construction, as will 








metres in diameter by 180 millimetres stroke. The 





in ebony and chiselled and gilt bronze. Between 





be seen from Fig. 4, page 516, the longitudinal 
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framing being a triangular system of flat bars 
which form the axlebox frames. Centrally, the two 
longitudinal frames are united by double transverse 
pieces of oak scantling. The upper of these is sup- 

orted at both ends on the lower by coiled springs. 

he upper transverse pieces carry the sockets and 
check blocks corresponding to the pivoting pieces on 
the underframe of the carriage. The twelve suspen- 
sion springs are so arranged that when the carriage 
oscillates, empty or under light load, the eight lighter 
springs, which are 16 millimetres (0.63 in.) longer 
than the remainder, alone come into play; all take 
their share at full load ; but by this arrangement un- 
desirable spring fatigue is avoided, and the spring 
action is proportional to the effects to be neutralised. 

The wheels are of a special charcoal cast iron, with 
tyres chilled to a depth of from 22 to 26 millimetres 
(0.87 in. to 1 in.) The principal dimensions of the 
underframe and bogies are the following : 


Underframe: 
Length over buffers .-» 11.47 m, (37 ft. “55 
» Of frame ... - .-- 10.30 ,, (33 
Distance between centres of ex- 
terior longitudinals ey EE os 
Distance between centres of ex- 
terior longitudinals of bogies... 7.250 ,, (23,, 9,, ) 
Total weight with bogies ... 7.690 kg. (7.568 tone) 


” ” 


° »» without bogies ...2.325,, (2.288 ,, ) 
Bogies : 

Distance between axles . 1.470 m. (57.88 in.) 
Diameter of wheels _... ... 0.840 ,, (33.08 ,, ) 
Width of treads... Ae 0.130 ,, ( 5.11 ,, ) 
Diameter of axle ends ... 0.110 ,, ( 4.32,, ) 
Length ,, Hi os GOO 4, LF we 
Diameter of axles . 0.295... ( 402.,) 
Dimensions of upper crosspiece 0.308 m. by 0.250 m 
(12.3 in. by 9.84 in ) 

es lower = 0.300 m. by 0.130 m. 

(11.81 in. by 5.11 in.) 


Weight of bogie without brakes 
» With 


2 550 kgs. (2.509 tons) 
2.815 ,, (2.668 ,, ) 


The wagon body has not been less carefully thought 
out than the underframes, and certain features have 
been added, especially in the direction of automatic 
unloading, which are unusual in European rolling stock. 
The wooden body of the wagon rests on the decking 
carried by the underframe (Fig. 2, page 520). This 
body is of the largest dimensions sible with the 
lading auge of the lines for which it is designed. 
The roof is of sheet iron. The internal dimensions 
are 10.015 metres (32.86 ft.) by 2.74 metres (8.99 ft.) 
and the average height is 2.28 metres(7.48 ft.). The in- 
ternal covered space amounts to64 cubic metres (2260.19 
cubic feet), and 41 cubic metres (1377.30 bushels) of 
cereals can be loaded, the wagon having been specially 
designed for the grain traffic. Four sliding doors for 
loading have been provided—the lower sides being 
double. The tare is 13.4 tons, and the gross load 
30 tons. To facilitate discharging, four shifting 
trap-doors are fixed in the floor opening on to 
iron hoppers, the outlets being below the under- 
frame, are conveniently worked by means of slides 
and connecting-rods. When the wagon is used for 
ordinary goods the trap-doors are shut down upon 
the hoppers, and the floor presents an unbroken 
surface, In transporting corn in bulk the trap-doors 
are removed and are fixed upright in front of the 
sliding doors, where they are immovably fixed to the 
frames by hinge bolts, screening the same Ree the 
height of 1.36 metres (4.46 ft.), and leaving the doors 
free. The wagon can thus be loaded through the 
space above the bulkheads thus formed, the capacity 
of the — being then 38 cubic metres (1046? bushels) ; 
it can be discharged when required through the hoppers 
by working the slides. 

A difficulty presented itself in this form of con- 
struction in that the bedy had to be made independent 
of the underframe. The latter had to be given an 
upward camber of 25 millimetres (0.98 in.), so that it 
should be horizontal when the wagon is loaded. An 
elastic play of this amount was necessarily out of the 
question in the sides of the wagon body, as it would 
have prevented the sliding doors from working. For 
this reason the wagon body is made to rest entirely on 
the end cross frames. At intermediate points the 
wagon sides are connected with the frames by ties 
formed of angle-irons, anc are held firmly to it by 
horizontal tie rods, which leave the frame free to 
alter its shape, while at the same time they prevent 
the sides from bulging under the action of the load. 

The advantages of the design need not be insisted 
upon, for the combined strength and lightness of the 
framing, and the conveniences of the hopper system 
of unloading are self-evident. It will be easily under- 
stood that a saving of a large proportion of the 
deadweight is realised. 

The drawbar arrangement on stock built by the 
Officine Meccaniche has already been alluded to; 
it is illustrated by Figs. 5 to 8. From these it 
will be seen that one of the sleeves which the ten- 
sion screw traverses has a couple of trunnions, which 
lie in a vertical plane when the carriages are coupled 
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Detatts oF CoupLine ; 


This outer sleeve is provided with two hollow semi- 


with its free motion in a horizontal plane. 


from working out of the slots. Fig. 8 shows that by 
this arrangement the coupling drawbar adjusts, 
itself always to a straight line, without being | 


| subjected to transverse strains tending to cripple it, | 


no matter how acute the angle between the axes of the 
two coaches may be. All the stresses which previously 
would have tended to deform the drawbar have now no 





up. This sleeve is held in another sleeve provided with 


other effect ry eg twisting the coupler in the sleeve. 
The details of the device are simple, and its component 





cross-pieces, held by gudgeons, prevent the trunnions | (10.73 tons) and their 




















30-Ton Goops Wacon. 


horizontal trunnions, on to which are jointed the two | parts do not seem likely to weaken the drawbar in any 
short connecting-rods attached to the draw hook. | w 


ay. 
The same general principles are followed out in all 


circular branches which embrace the vertical trunnions | the rolling stock produced by the Officine Meccaniche— 
of the inner sleeve in such a way as not to interfere | their open wagons for coal traffic are specially note- 
Two small| worthy, with their low tare of 10,800 kilogrammes 


loading capacity of 30 metre- 
tons (29.53 tons), the length of body is 10.2 metres 
(33.47 ft.). 
The self-propelling tramway cars for summer service 
on electric tramways built by this company merit 
some description. In Italy, as elsewhere in the past 
throughout Europe, summer service cars have been 
closed with open end platforms. Designers sought, 
however, to produce self-propelling cars with floors 
raised as little as possible above the roadway, and 
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GAS ENGINE AT THE GLASGOW EXHIBITION. 
CONSTRUCTED BY THE FORWARD ENGINEERING COMPANY, 











accessible by a single step, the motors remaining be- 
neath this floor. Designers have endeavoured also to 
support the motors directly from the axles and 
the underframes so as to reduce the vibration 
to a minimum. The floor of the car is only 
0.68 metres (2.23 ft.) above rail level, co that 
a single step is sufficient. Around the trap- 
doors through the flooring, which is of iron with 
wooden laths, giving access to the motors, the 
flooring is slightly raised to give them the neces- 
sary room even when the car springs receive a maxi- 
mum load. This difference in floor level is unnoticeable. 
The motors are suspended from a special truck wholly 
independent of the underframe and body of the car, 
so that the latter receives and transmits no vibra- 
tions. When the wheel axles and motors require 
examination, the car body is slung and the truck is 
run out. Thecar bas this further peculiarity, that 
while retaining its open character, it can be barred on 
either side to prevent passengers ascending or descend- 
ing on the wrong side by a movable continuous hand- 
rail made of jointed tubes, one of the jointed pieces 
forming the horizontal portion, the other being a ver- 
tical support. When removed, the handrail is folded = 
in the shape of a Z, the horizontal arm being applie 
against the edge of the car roof, carrying with it the 
vertical support, while the hinged extension folds up 
against one of the uprights. 

This carriage weighs 4150 kilogrammes (4.08 tons) 
without the motors, and 6700 (6.59 tons) with them ; 
it has accommodation for twenty-eight passengers 
seated and twenty standing. 





GAS ENGINES AT THE GLASGOW 
EXHIBITION. 

WE illustrate on this page a gas engine specially 
designed for dynamo driving, which is being exhibited 
at Glasgow by the Forward Engineering Company, 
Limited, of the Bloomsbury Works, Birmingham. 
The engine has a cylinder 7 in. in diameter by 15 in. 
stroke, and is designed to run at 260 revolutions per 











minute. The indicated horse-power is 18.3, and the 
brake horse-power 14.7. The engine has therefore 
a mechanical efficiency of over 80 per cent. The gas 
used per brake horse-power at full load is 18.2 cubic feet 
per hour. As shown, the engine has two heavy fly- 
wheels. The crank is balanced and has narrow webs, 
whilst its bearings are all of large size, and, being self- 
lubricating, do not require constant attendance. The 





cylinder isa single casting, jacket included, thus avoid- 
ing joints. The compression is high, and the ignition 
is regulated by means of a timing valve. The engine 
is, moreover, provided with an air silencer and exhaust 
muffler, thus rendering it comparatively eilent in work- 
ing. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 2. 
THERE is less business in iron and steel to report 
for the past week, to which several influences have 
contributed, among them the oversold condition of 
most mills and furnaces, the inability of owners to 
accept early delivery orders, and the strength of prices, 


which might result in an actual advance were large | g} 


orders to be precipitated. The general situation is un- 
changed, however. The enormous consumption con- 
tinues, and production is almost back to normal 
requirements. Prices of pig iron have been advanced 


in the South. Large sales of Bessemer and basic | P 


pig have been made in the West. Lower quota- 
tions are being named on crude steel for next year’s 
delivery. The rush of inquiries since the strike has 
had the effect of hardening prices on bars, hoops, 
sheets, and rods. Steel rail orders booked for this 
year foot up 3,000,000 tons, but upwards of 400,000 
tons pond. delivered until next year. Everything 
points to an enormous demand. Productive capacity 
is generally estimated at about 4} million tons, count- 
ing in the latest expansions of capacity. This year’s 
orders were 650,000 tons more than last year, and 
next year’s orders will be about 1,000,000 tons more 
than this year. Exports of rails are estimated at 
300,000 tons. The requirements from the Texas oil 
fields are very urgent. There are at present about 
fifty ‘‘ gushers,” which average from 20,000 to 70,000 
barrels daily ; and this enormous production has to be 
distributed au pipe lines, tank cars, and other methods. 
Hence the activity in material necesary for facilities. 
The scarcity of material is general as to early de- 
liveries, and to all appearances there will be an ad- 
vance in prices on plates and shapes. The American 
Bridge 7, ima are booking large orders for next 
year’s delivery, keeping elastic dates in sight. Among 
the wild rumours is one stating that copper would be 
cut to 134 cents. The indications are that there will 
be a rush of orders this autumn that will fill the mills 
to their greatest capacity by December. Higher prices 
are unnecessary and undesirable, but the urgency of 
demand is such that premiums will be paid on many 
finished mill products. 





Guascow Exuisition Ex:xcrricat Exursrrs.—We have 
received from the proprietors of the Scottish Electrician, 
37, Queensferry-street, Edinburgh, an electrical souvenir 
of the Glasgow Exhibition, which gives a description of 
the electrical exhibits reprinted from the Scottish 
Electrician, which is useful as a record. The exhibits are 
not classified, the arrangement being in alphabetical 
order, according to the name of the firm. 





Tue tats Cuarites H. Cramp, PHILADELPHIA.—The 
death has just been announced of Charles H. Cramp, 
robably the foremost shipbuilder in the United States. 
Fie was the elder son of William Cramp, who in 1839 
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established the now famous Cramp yard at Kensington, 
Philadelphia. William Cramp began as a builder of 
wooden vi , mostly for the coastwise trade. At the 
time he launched his first vessel Philadelphia had a dozen 
shipbuilding yards, but the Cramp yard is the only one 
which has survived. The pioneers of the American line 
were built in the early seventies, when the late Charles 
H. Cramp was in charge at Kensington, and his career as 
a shipbuilder may be said to date back to the building of 
the Indiana, the Illinois, the Pennsylvania, and the Ohio, 
forming the first flees of the American line. This en- 
terprise ultimately failed, not from any defects in the 
vessels, but from the keen competition of faster and later 
built ships of British lines. Failure notwithstanding, 
the late Mr. Cramp always took an immense pride in the 
pioneer vessels of the American line of the seventies ; and 
In one of the shipyard books of the Cramp Company he 
aimed that these four iron ships had served to tide the 
name of the American merchant marine over a score of 
dreary and disheartening years, ‘‘and now in the dawn 
of a brighter epoch they remain sturdy links connect- 
ing the promise of the future with the glories of the 
ast.” This was written after the St. Louis and 
the St. Paul had been launched from the Cramp yard, 
and when the new movement in America towards 
shipbuilding was well begun. Following the building of 
the first vessels of the old American line there was a 
period of stagnation, and as late as 1884 there were only 
three shipyards in the United States in which iron 
vessels were built. Cramp’s was one of these. The 
others, according to an American correspondent of the 
Glasgow Herald, from whom we quote, were the Roach 
yard at Chester, and the take and Hollingsworth 
yard at Wilmington, Delaware. In this period, how- 
ever, there was usually some fairly important work going 
forward in the Cramp yard. From 1874 to 1883 the 
double-turreted monitor Terror, a vessel of 4000 tons dis- 
placement, was in building for the United States Govern- 
ment. From 1877 to 1 Mr, Cramp built an iron 
cruiser for the Russian Government, also converted 
three merchant vessels into cruisers for the Russian navy. 
These, however, were the days of comparatively small 
things at the Cramp yard, and the yard did not begin 
to achieve its more recent fame until the United States 
to build its present navy. The first of these 
ships—four in all—went to the Roach yard, and it was 
nob until 1887 that Mr. Cramp entered on the work 
which one him his greatest distinction. In 1887-8 
he built ted cruisor Baltimore for the 
United States Government, and since then there has 
not been a year in which either cruisers or battle- 
ships have not been in building for the American 
navy at Kensington. The Indiana, the Massachusetts, 
the Iowa, the Alabama, and the Maine (No. 2 )are the 
battleships which have been built in the Cramp yard, 
which ed more tonnage to the American navy than 
any other yard either on the Atlantic or the Pacific 
Coast. It was after the Cramp yard was well started on 
this Government work that it built its first steel veesels 
for the Atlantic trade. Between the middle seventies 
d 1894 not a single ocean- merchant vessel was 
built at Philadelphia. But in 1892, when the American 
line took over the Paris and the New York, and by Act 
of Congréss obtained American registry for them, it was 
made a condition that two vessels of equal size should be 
built in American eg PS The connection between 
the American line and the Cramps has always been close, 
and asa matter of course the orders for these vessels, 
the St. Louis and the St. Paul, went to the Cramp yard. 
Both were finished in 1894, In 1896 the yard 6 ite 
firs) war veseel for Ja In 1898 the old connection 
between the Russian ernment and the Cramp yard 
and since then there have been built there 





was 
the battleship Retvizan and the cruiser Variag, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The market was 
to be nite Thursday forenoon, but quiet, only some 
6000 tons being dealt in. Scotch warrants, after 
done at 54s. cash per ton, left off unchanged at 53s. 11d. 
per ton; while Cleveland, after opening at 45s. 34d. per 


ton cash, improved to 45s. 4d. per ton, with buyers over. 
Dealing in the afternoon was again restricted to 
tons Cleveland, to which business was confined, closed 24d. 
oe ton up on the day at 45s. 6d. cash, with buyers over. 


tch warrants were quoted unaltered at 53s. 11d. per 
ton cash buyers. At the close of the market the sebttle- 
ment prices were: Scotch, 54s. per ton; Cleveland, 
45s. 44d.; and hematite iron, 593, 104d. per ton. On 
Friday forenoon a moderate amount of business was done 
with prompt delivery, and there was a rise of 2d. per ton 
in the case of Cleveland. Scotch was neglected, and 
lost 2d. per ton. The sales of Scotch were made at 
53s. 3d. and 53s. 2d. per ton, with delivery at the end of 
the year. Cleveland iron changed hands as high as 
453. 8d. per ton cash, and sellers wanted 45s. 84d. 
per ton cash. That price was paid in the after- 
noon, and business was done at the same rate seven 
days. The settlement prices were: 654s.. 45s. 74d., and 
59s. 104d. per ton. There was a dull market on — 
forenoon, the turnover not exceeding 5000 tons. Scote 
warrants declined 2d. per ton at 533. 7d. cash buyers, 
but Cleveland was unchanged at 45s. 74d. cash, with 
buyers. From 6000 to 7000 tons of Cleveland changed 
hands in the afternoon, the closing quotation being 
just the turn easier on the day at 45s. 7d. per ton cash. 
buyers. Scotch warrants, which were not dealt in, were 
quoted at 53s. 9d. per ton cash sellers, a decline from 
Friday of 14d. per ton. ‘The settlement prices were : 
533. 74d., 458, 74d., and 593. 9d. per ton. On Tuesday 
forenoon the pig-iron market was quiet, the turnover 
amounting to about 7000 tons. Scotch warrants, after 
being done at 533. 74d. per ton cash, eased to 53s. 6d., 
leaving off 1d. per ton down at 53s. 8d. per ton 
sellers. Cleveland was dealt in 1d. per ton up at 
453. 8d. cash, and finishing at 45s. 74d. per ton 
buyers. At the afternoon meeting about 5000 tons 
were dealt in, and the close was easier, Scotch finishing 
44d. per ton down on the day, and Cleveland $d. The 
settlement prices were: 533. 74d., 45s. 74d., and 59s. 9d. 
per ton. The market was steady this forenoon, when about 
10,000 tons changed hands, generally around the last 
quotations. Business was confined to Cleveland iron, 
which opened at last price, 45s. 64d. per ton cash, and left 
off at 45s. 7d. per ton. Scotch warrants were quoted 
unchanged at 533. 34d. per ton cash. Only 1500 tons 
changed hands in the afternoon, and prices improved. 
The settlement prices were: 533. 44d., 45s. 7}d., and 
59a. 9d. The following are the quotations for makers’ 
iron No. 1: Clyde, 663. 6d. r ton; Gartsherrie 
and Calder, 67s. ; egy Roe 693. 6d. ; Summerlee, 71s. ; 
Coltness, 72s.— the foregoing all shipped at Glas- 
engarnock ‘clined at Ardrossan), 663.; Shotts 
ship at Leith), 70s.; Carron (shipped at Grange- 
mouth), 67s. 6d. perton. Here are the shipments of Scotch 
pig iron for last week: To India, 264 tons; to France, 
104 tons ; to Italy, 1637 tons; to Germany, 467 tons; to 
Holland, 862 tons ; smaller quantities to other countries ; 
and coastwise, 2511 tons. The total for the week was 
6303 tons, as compared with 3914 tons in the correspond- 
ing week of last year. Up till and including last Satur- 
day the shipments for the year amounted to 209,485 tons, 
against 264,547 tons in the year 1900. Two or three 
transactions in Scotch warrants at from 533. 11d. 
to 64s. per ton cash, tolerably well covered all 
the dealings in that security for the week. Cleveland 
warrants again claimed most attention, and a fair 
amount of business was transacted. Prices are being 
steadily forced upwards, reports say, with the intention 
of catching the “bear,” which has been imprudently 
increased of late, At any rate, the past closed with near 
cash dates at a good premium over forward dates. 
American reports are strong for prompt delivery, but 
somewhat indefinite for forward delivery. Continental 
reports are almost more depressing than ever, and home 
reports are losing some of their brightness. The number 
of furnaces in blast is 53, against 80 at this time last year, 
and one has been changed at the Dalmellington Works 
from ordinary to hematite iron. The stock of pig-iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 58,235 tons yesterday afternoon, as compared with 
58,311 tons yesterday week, thus showing a decrease 
for the week amounting to 76 tons. 


Finished Iron and Steel.—Some of the malleable iron 
works are very busy, and the furnace hands and hammer- 
men are quietly rye J themselves to the altered rate of 
wages. In West Coast hematite iron warrants only a few 
transactions have taken place ab between 593. 74d. and 
69s. 104d. per ton ; while sales of Scotch hematite iron 
are reported at 63s. per ton for the local steel works for 
promptdelivery. Finished steel is increasing in demand, 
and prices are well maintained. 

Sulphate of Ammonia.—The demand keeps very brisk 
for sulphate of ammonia, and the price ranges from 
107. 12s. 6d. bo 107. 18s. 6d. per ton, according te the port. 
The last week’s shipments at Leith amounted to 1143 
tons. 

Sale of Coal for Genoa.—It has just been reported on 
Ch that a sale of 2000 tons of Scotch coal has been 
made for delivery in Genoa next year at 153. 6d. per ton 
c.i.f., and exclusive of duty. 

Craigendunton Water Works.—When the tion 
of Kilmarnock purchased the town water works some 
years ago, they soon found that at least one other reser- 
voir was sadly needed, and they set to appointing a water 


aed ; Gl 





committee, with Bailie James Brown as convener. Land 
was purchased in the Fenwick Moors, about eight miles 
from the town, for the construction of a new reservoir, 
and Messrs. Leslie and Reid, engineers, Edinburgh, were 
selected to carry out the works, which were com- 
menced about six years That firm put the thing 
in train and then ce to have anything further 
to do with it. Eventually, Bailie Head, who had 
fallen heir to the convenership, arranged that Mr. 


6000| Niven, engineer, of Glasgow, should be entrusted 


with the work of seeing the reservoir completed, which 
he did in a most capable manner, and within the past 
few days the works were inspected by Provost Mackay 
and his colleagues of the Town Council and declared 
open. They consist of a reservoir which is about 800 ft. 
above sea level, and has an area of water surface amount- 
ing to about 30 acres in extent. Its greatest depth is about 
40 ft,, and its capacity is about 135 million gallons, the 
sources of supply being the Dunton Burn and its tribu- 
taries. The new works also include three large filters 
and a clear-water tank with a — of 450,000 gallons 
at Amlaird, and a 20-in. main has n laid from the 
reservoir to the filters. By the completion of the new 
works, at a cost of 62,470/., the water ey of the town 
has been practically doubled, and ought to serve the 
population for many years to come. 

Messrs. John Brown and Co., Limited, Olydebank,— 
Many of our readers who had business aasociations with 
this firm and their predecessors in the occupancy of the 
Clydebank Shipbuilding yard, will regret to learn that, 
owing to continued ill-health, Mr. Archibald McMillan 
has been compelled to retire from the position of secretary 
to the company at Clydebank, a position he has filled 
with rare tactfulness and ability for many years. In fact, 
his association with the works dates almost from their 
commencement. Mr. J. B. Henderson, formerly assistant, 
succeeds Mr. McMillan. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Yorkshire College Engineering Classes.—Professor Good- 
man delivered on Friday evening the opening lecture in 
connection with the evening engineering classes at the 
Yorkshire College, there being a numerous attendance. 
The lecturer announced that the number of students had 
so largely increased that it had been found absolutely 
necessary to enlarge the department, and bring it 
up to date. The Committee, in making the selection for 
the plant, had determined to have nothing but the 
best and most modern appliances. In many instances 
manufacturers had very generously either presented the 
machinery to the department, or had supplied it at a 
nominal cost. During the evening the prizes and certifi- 
cates for the work done during the last session were 
awarded to Mr. F. Millard and Mr. Rayner for the 
examination in ‘‘Mechanics Applied to Engineering,” 
and to Mr. J. G. Dougill for the examination in ‘*The 
Strength of Elasticity of Metals.” 


Grants to Yorkshire Colleges.—The Technical Instruc- 
tion Committee of the West Riding County Council 
propose this year to make grants amounting to 1375/. to 
the Yorkshire College, at Leeds, and 870/. to the Uni- 
versity College, Sheffield. At the former institution 
2507. is to be devoted to a course of extension lectures 
and work in connection with coalmining classes ; 4001. to 
the supply of technical instruction ; and 200/. to the 
establishment of a Department of Commerce. The 
Sheffield University College is to devote 500/. to lectures 
in coalmining ; 200/. to instruction given in the Technical 
Department of the College; and 120/. to technical in- 
struction generally. 


The German Tariff.—The Dewsbury Chamber of Com- 
merce has decided to report to the Board of Trade that 
the proposed increase in the German tariff of 29 per cent. 
upon heavy woollen goeds would be entirely prohibitive, 
and to express the hope that the Government would do 
all in their power to prevent the increase. The duties on 
yarns are also condemned as seriously prejudicial to the 
spinning and dyeing trade of the district. 

The Hull Coal Trade.—The exportation of steam coal is 
still decreasing. The official return of the Hull Chamber 
of Commerce for last month shows that 284,128 tons 
of coal reached the port, being over 84,000 tons less than 
in the corresponding month a year ago, and over 87,000 
tons less than were dealt with in August. The ton- 
nage for the nine months past has reached 2,383,280 tons, 
roughly 710,000 tons less than were eent during the 
three quarters of last year. The quantity of coal sent to 
foreign countries shows a serious deficit. Last month’s 
figures—136,652 tons—are 89,420 tons behind the quan- 
tity sent in August. The export trade for the nine 
months has now exceeded one million tons, whereas lasb 
year this figure was reached in July. The ey sent 
coastwise last month—31,540 tons—shows a slight advance 
over the August res. The decrease in the export 
business is of a general character rather than any par- 
ticular market being affected. 


Iron and Steel.—The departments producing railway 
material have been psy, Hes well on the whole, 
but new orders would now be welcomed, as the leading 
home railway companies are distributing their favours 
somewhat sparingly. There are some good inquiries in 
the market for parts required by electrical and hydraulic 
engineers, and prospects of an improved business in 
these branches are Small and medium castings 
are only in poor request, and some firms are experiencing 
difficulty in keeping their plant going. The demand for 
crucible steel of high quality is well maintained, and 

Firms who make a 


work is uently fairly steady. 
sposiality of leboaraeving machines are fully employed. 


The file trade is now quieter than it has been for some 
time, and work is far from plentiful, apart from Govern- 
ment orders. 


South Yorkshire Coal Trade.—The demand for steam 
qualities maintains a fairly satisfactory level, and some 
collieries are scarcely able to meet the calls made upon 
them. The request for common sorts is not so good. 
There has been during the week a slight falling-off in the 
sales of house qualities, but a season of severe weather 
would, no doubt, stimulate business, and in. all proba- 
bility stiffen prices. The coke trade is good all round, 
and the increased prices that are being obtained for blast- 
furnace qualties is helping to lift the cost of steel coke. 
In the —_ market 26s. per ton is being asked for steel 
coke delivered by carts in the works, and best washed 
qualities of blast-furnace are realising at the pit from 13s, 
to 14s. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a moderate attendance on ’Change, but the market was 
very strong, and a good deal of business was transacted. 
Buyers —— more disposed to do business than did 
sellers, and quotations had a decided upward tendency. 
No. 3 g.m.b. Cleveland pig iron was -— at 45s. 6d. 
for prompt f.o.b. delivery, and certainly transactions 
were recorded at that figure, but it was a price at 
which sellers were in no hurry to do business, and, in 
fact, makers reported that they experienced no difficulty 
in obtaining a higher rate. In several cases named, 
brands realised 45s. 9d., and even more was asked by 
some of the producers. No. 1 Cleveland pig was quoted 
47s. 6d, e lower qualities of iron were anything 
but plentiful, and they were very strong in price. 
Grey forge was practically unobtainable. No. 4 foundry 
and grey forge were each 44s. 6d.; mottled, 44s. ; and 
white, 43s. 6d. Inquiries for East Coast hematite 
pi were rather numerous, but they led to very little 

usiness, the demand being chiefly for early delivery, 
and few sellers being able to guarantee delivery before 
the middle of next month. Makers reported that they 
had sold their output for a month to come, and they 
quoted November delivery of mixed numbers at 60s.; 
No. 1, at 61s.; and No. 4, at 55s. Spanish ore was steady 
and firm, rubio being 15s. 9d. ex-ship Tees. To-day 
there was no alteration whatever in quotations. 


Iron Trade Statistics.—Figures just issued by the 
Middlesbrough Chamber of Commerce show that at 
the end of September, within the port of Middlesbrough, 
54 blast-furnaces were blowing and 34 were damped down, 
whereas at the same time a year ago 69 furnaces were 
blowing and 18 were damped down. Of the fur- 
naces now in operation, 37 were making ordinary 
Cleveland pig iron, and 17 were producing hematite, 
spiegel, basic, &c. The total output of pig iron for the 
past quarter was estimated at 492,000 tons, as against 
480,000 tons during the previous three months, and 
573,500 tons during the third quarter of 1900. The total 
value of exports, other than coal and coke, was 888,397/., 
as against 1,449,869/. in the corresponding period of last 
year, and the total for the nine months was 3,173,587/., as 
against 5,066,213/. in the nine months of last year. Five 
vessels had been launched from shipbuilding yards during 
the past quarter, the total gross register tonnage being 
15,605, as against 9216 in the corresponding period of last 
year, and the first nine months of 1901, 34,065, as com- 
pared with 33,763. 


Blastfurnacemen’s Wages.—The ascertained average net 
selling price of No. 3 g.m.b. Cleveland pig iron for July, 
August, and September, 1901, is 45s. 10.9d. per ton. This 
gives a reduction in Cleveland blastfurnacemen’s wages 
of 1.5 per cent., and lowers wages from 18.75 per cent. 
above the standard to 17.25 per cent. above the standard. 
= Fy ee price for the previous quarter was 

8. 0.58d. 


Manufactured Iron and Steel.—In most branches of 
these two important industries a lob of work continues 
to be turned out, and for some descriptions a fairly good 
_y reported. Most producers have well-tilled 
order-books, and are not necessitated to make great con- 
cessions to secure new contracts. Common iron bars are 
61. 5s. ; best 6l. 15s. ; iron ship-plates, 6/. 17s. 6d. ; 
steel ship-plates, 6/. 5s.; heavy steel rails, 57. 10s. ; and 
cast-iron railway chairs, 32. 10s—the two last named 
being net cash abt works, and the other descriptions less 
24 per cent. discount. 


Coal and Coke.—Fuel keeps pretty steady. Bunker 
coal is, if anything, a little easier, Gas coal is in good 
request and firm at 12s. 6d. Coke is very strong and in 
— demand, especially for home consumption. Average 

t-furnace qualities are 16s. 6d. delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been a moderately good inquiry 
at late rates for large steam coal for prompt shipment. 
For future delivery, however, the demand has been less 
active. The best steam coal has made 17s. 3d. to 17s. 6d. 
per ton, while secondary qualities have brought 16s. 3d. 
to 16s. 6d. per ton. . There has been a good demand for 
house coal, which has exhibited a better tone; No. 3 
Rhondda large has made 15s. 6d. to 15s. 9d. per ton. 
Foundry coke has been quoted at 19s. to 20s. per ton ; and 
farnace ditto at 16s. 6d. to 17s. 6d. per ton. As regards 





iron ore, the best rubio has made 14s. 3d. to 14s. 6d. per 
= while tafna has been quoted at 15s. to 15s, 6d. per 
n. 
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Swansea.—On Tuesday the Mayor of 
Watkins) laid the foundation stone of 
the masonry dam for a new reservoir at Cray. The 
original contract having fallen through, the works have 
passed under the supervision of Mr. Dix, who acts for the 
Corporation as m The works are at present in a 
backward state. A across the valley to impound 
1,000,000,000 gallons, or a water area of 100 acres, has 
still to be constructed. Extensive excavations have been 
made, however ; and on arriving on the scene, the mayor 
and the consulting engineer (Mr. Hill) at once conducted 
the company to the rock bottom from which the dam is to 
rise. The stone having been laid, luncheon was served 
in a mission-room erected in connection with the works, 


Pembroke Dock.—It is understood that the War Depart- 
ment and the Lords of the Admiralty have come to an 
arrangement with regard to Hobbs’ Point Pier, Pem- 
broke Dock. The store-rooms now used by the Admi- 
ralty are to be turned over, and will be used as stores, &c., 
for ordnance purposes, and for making arrangements for 
embarking and disembarking troops. 


The Electric Light at Cardiff.—A meeting of the elec- 
tric lighting committee of the Cardiff Town Council was 
held on Thursday, Mr. Alderman Carey presiding. The 
engineer (Mr. A. Ellis) reported that 91,247 units had 
been generated during September, as against 72,497 in 
August. The works cost was 1.25d. per unit in August, 
and 1.10d. per unit in September ; and the whole cost 
was reduced from 3.39d. in August to 2.8d. in September. 


The Radcliffe Line.—Mail advices from New Orleans 
state that the first steamer of the new Radcliffe Line, 
the Llangollen, which is working in connection with the 
Illinois Central Railroad, has left New Orleans for 
Rotterdam with a full cargo. The Llangollen is owned 
by Messrs. Thomas Radcliffe and Co., of Cardiff, who 
have a fleet of twenty-seven vessels; and the following 
steamers will be oounend in the new service as the 
necessity arises: The Llanberis, the Llandrindod, the 
Llandudno, the Llangollen, the Llangorse, the Llanishen, 
the Llanover, and other vessels of the fleet. 


Cardiff Corporation Water Works.—A meeting of the 
water works committee of the Cardiff Town Council was 
held on Friday, Mr. Alderman Jones presiding. The 
engineer er C. H. Priestley) stated that at the Heath 
the filter-beds were working above their normal capacity. 
There were six filter-beds, and it was necessary to keep 
one empty for purposes of cleansing, &c. A branch bye- 
pass main was necessary, as it would be impossible 
to keep up the supply to the town in the case of 
a burst in the mains at Llanishen. At the same 
time they were at present unable to stop the supply 
for the purpose of cleansing the mains. Many of 
the mains in the town were old and too small for 
the requirements which had arisen since they were 
laid, some of them forty or fifty years ago. Many bursts 
reported recently were in these old mains. The following 
expenditure was required: Rhubina extensions, 13,686/. ; 
Cogan extensions, 6789/7. ; new reservoir Leckwith, 84881, ; 
Cantreff cottages, 434/.; new mains, services, and meters 
(six years at 40007. a year), 24,000/. ; Heath extensions, 
22,3981. ; branch bye-pass main from Taff Fawr conduit 
to the Heath filters, 4500/.; renewing and relaying old 
mains and services (15002. per annum for six years), 
9000/.; purchase of property, 1000/.; cost of obtaining 
provisional order and contingencies, 500/.; total, 90,7957. 


More Admiralty Coal Contracts.—On Tuesday the 
Lords of the Admiralty placed orders at Cardiff for 
60,000 tons of best Welsh smokeless double-screened coal, 
delivery to be made between now and the end of the 
year. Nine firms participate in the order, the quantities 
ranging from 5000 to 10,000 tons. The lowest tender 
accepted is 16s. 6d. per ton, and the highest 17s. 6d. per 
per ton, free on board steamer. 


Water Supply of 


Swansea (Mr. 





Coat in Soutn Arrica.—The Cyphergat Coal Mining 
Company, Limited, has secured a contract to supply the 
Cape Government with 18,000 tons of coal at Tbs per 
ton. The contract is for a year from October 1. 





_ COAL IN THE NortTH or Francg.—-The combined produc- 
tion of coal in the Nord and the Pas-de-Calais last year 
was 5,669,518 tons. The corresponding output in 1899 
was 5,660,430 tons ; and in 1828, 5,698,481 tons. 


Prrsonau.—Mr. H. Alfred Rochling, and his partner, 
Mr. H. B. Molesworth, have opened an office at 39, 
Victoria-street, S.W.—Measrs. A. Reyrolle and Co 
Limited, announce that the 
office to their works at Hebburn-on-Tyne. 








Water Suppty or Birmincuam.—The Water Com- 
mittee of the Birmingham City Council has determined 
to propose to the next meeting of the council that an 
application should be made to Parliament next session for 
extended powers for the completion of the Elan Valley 
water works, The time for completion under an Act of 
1892 will expire on June 27 next year; and as it wi 
impossible to complete the works y that date, an appli- 
cation to Parliament for an extension of time is neces- 


sary. Advantage will be taken of the occasion to obtain d 


the sanction of Parliament to the abandonment of certain 
works authorised under the old Act, but found to be un- 
neceasary, and the substitution of others in certain cases. 
None of these variations are of particular importance, but 
their general effect will be a saving on the entire scheme, 
which it has been found possible to advantageously alter 


in certain } i i 

obtainin Pepe cap committee are looking forward to 
completion of the 
siderably later date. 


supply in 1903, although the entire 
scheme will only be effected at a con- 





have transferred their head 8 


MISCELLANEA. 


TxE Remington Company have received the Royal 
Warrant as typewriter manufacturers. 


An exhibition of labour-saving machinery is to be 
opened at the St. James’s Hall, Manchester, on March 6 
next. Applications for space should be directed to Mr. 
William A. Carson, 2, Parsonage, Manchester. 


Sodium, which a few years back was sold by the 
ounce, is now manufactured electrolytically to the extend 
of some hundreds of tons per annum. The product is 
mainly used for producing cyanide, but a considerable 
proportion is also converted in the peroxide. 


The ninth annual congress of the National Free Labour 
Association is to be held at the Memorial Hall, Farring- 
don-street, E.C., on Monday, October 14, and subsequent 
days. Itis stated that the Association have now some 
300,000 names registered on their books. The secretary 
Bor 5 tae is Mr. W. Collinson, 5, Farringdon- 
8 ».C. 


By experiments on twenty-one different alloys of copper 
and zinc, Mr. T. J. Baker has shown that the heat of 
formation is a maximum in the case of the alloy contain- 
ing 32 per cent. of copper. In this case itis 95 B.T.U 

r pound of alloy. The experiments were made by 


etermining the heat generated by dissolving in suit- |‘ 


able solvents equal weights of the alloys tested, and of 
corresponding mixtures of the metals. 


According to the American Machinist, the promoters 
of the Tripler Liquid Air Company succeeded in obtaining 
some 50,000/. from a credulous public. The company was 
organised with a capital of 10,000,000 dola., and the stock 
was sold through the agents, who proved very successful 
advertisers. ere are, of course, no manufacturing 


profits present, past, or prospective, as the whole scheme 
was based on mechanical, f ies which were repeatedly 
exposed in the technical press. 


The Empire Roller Bearings Company have recently 
fitted the whole of the tramcars for the Southport Tram- 
ways Company with roller bearings, and have also secure 
the contract for similarly fitting the cars for the Mumbles 
Railway. A recent examination of the bearings fitted to 
@ steam motor van which has been in regular service be- 
tween Maidstone and Tonbridge Wells for upwards of 
two years shows the bearings to be in as good condition 
as when they were put in two years ago, and the savings 
in haulage are stated to have been highly satisfactory. 


One of the largest single contracts ever awarded for 
electric railway power plant has just been given by the 
New York bingy stay Rapid Transit Company to the 
Westinghouse Electric and Manufacturing Company. 
This, the ‘‘ first installation,” will comprise six alternators 


of 5000 kilowatts capacity each, three exciters of 250 kilo- | wy, 


watts each, 26 rotary converters of 1500 kilowatts each, 
and 78 transformers, each of 550 kilowatts capacity. At 
the present time the work of building the tunnels is in 
progress. There will be in all some 21 miles of track 
and 48 stations. The line will be operated by direct- 
current, fed to the train motors by a third rail. <A 
detailed and illustrated description of the installation 
will appear in the November part of TRACTION AND 
TRANSMISSION. : 


py ae a consular report to the Government of 
the United States, the artificial building-stone industry 
has taken a considerable bd, in Germany. The 
raw materials are lime, preferably hydraulic, and sand— 
the cleaner the better. 
with the sand in the proportion of 4 to 6 per cent. of the 
total bulk. The mixture is then pressed into bricks and 
transferred to a steel drum, where it is subjected to the 
action of steam at a pressure of about 120 Ib. per square 
inch for about 10 hours. Under the action of the steam a 
silicate of lime is formed which acts as binding material. 
The bricks are ready for use on removal from the drum in 
question. Mouldings are as easily produced a3 rectan- 
gular work. The bricks thus manufactured are said to be 
both cheaper and stronger than ordinary brick, the crush- 
ing strength being about 500 tons per square foot. The 
factory needed is small, as compared with the output, and 
work can be carried on all the year round. 


Ina 7% to the United States Department of Agri- 
culture, Mr. W. R. Beattie describes the plan used for 
freeing a botanical laboratory from a ee of cock- 
roaches and other insecb pests. The agent used 
was hydrocyanic acid gas, liberated by the action of 
dilute sulphuric acid on potassium cyanide, about 1.5 


rains of the latter being used per cubic foot of the build- 
ing. The sulphuric acid was p in glass jars, above 
each of which was fixed a pulley. A line ape bed this 
ich could thus be 


lley carried the packet of cyanide, whi } 
poms, into the acid from the exterior of the building. 
All outside openings were closed as far as pou. and 
the cyanide being lowered into the acid, the building was 
left to itself for three hours, which experience has shown 
to be a sufficiently long time. The insects leave their 
hiding- as the fumes reach them and die on the 
floor, where they can be swept up next morning. Mr. 
Beattie suggests that the method may prove useful 
elsewhere, and may possibly be ad in the case of 
welling-houses ; but in view of the exceedingly 
nature of the agent used, the method is evidently one for 
experts only. 

The American commercial agent at Vladivostok, in a 
recent report, states that the coal used in Eastern Siberia 
is obtained from the Saghalin mines, from mines in the 
neighbourhood of Vladivostok itself, and from J —_ 
The Saghalin mines are worked by convict labour ; those 
near Vladivostok need modern appliances as well as in- 
telligent working. Oardiff coal is imported for steamers 








After grinding, the lime is mixed | G 7 


in spite of the great distance. The Saghalin mines are 
not very extensive, and the coal is mostly bituminous, 
but it is excellent for steamers. There are abundant in- 
dications of lignite coal all over Siberia and Manchuria. 
About 20 miles from Vladivostok, on the property of the 
Ussuri Mining Company, a layer of grey coal from 8 ft. 
to 10 ft. thick and of excellent quality been found at a 
depth of 75 ft. Iv is described as remarkably clean, it 
contains no foreign substances, and burns with great heat 
and small waste. The lack of cheap fuel is one of the 
drawbacks to the development of the region, it is 
hoped that the new mines may drive out the Japanese 
coal. A British firm has lately purchased 4 large interest 
in one of the Siberian mines, and proposes to introduce 
modern machinery and methods, and Americans are also 
interested in some of the mines. One of the leadi 
officials of the port of Vladivostok estimates the annu 
demand for coal locally at 81,000 tons, and says that the 
supply of Siberian coal is about 60,000 tons, of which 
comes from Saghalin. The Government uses Cardiff 
coal on all its vessels at Port Arthur as well as in Siberia. 
The Delany rapid telegraph is, according to the Rati- 
road Gazette, to be introduced experimentally on the 
Pennsylvania Railroad. This system of rapid telegraphy 
is a modification of the Wheatstone automatic system, 
but in place of using a Morse recorder printing on 
tape, the record is effected electrolytically on paper 
impregnated with red prussiate of potash. On an arti- 
ficial line of 1200 ohms resistance and a capacity of 
12 microfarads, 1000 words a minute have been trans- 
mitted, the electromotive force used being 104 volts. 
With cop wire weighing 400 lb. per mile, ib is 
expected that 2000 words per minute can be sent over 
a 1000-mile line. A new type of perforating ma- 
chine, having but one key, is used for gan the 
transmitting tape. Depressing the key punches a 
hole near one edge of the tape, whilst allowing it 
to return — punches a second hole near the other 
edge. As the tape travels continuously, the distance 
between the holes varies with the time during which the 
key is depressed. A long interval corresponds to a dash, 


d | and a short one to a dot, so that the pti. ouraet mat of the 


key is isely the same as in transmitting a message by 
the wees Morse machine. The actual work of punch- 
ing is effected by electric magnets, and after the tape is 
perforated, the punch is instantaneously withdrawn, so 
that the motion of the tape through the machine is con- 
tinuous and not intermittent. In sending, the perforated 
tape is beneath a couple of spring contacts, cor- 
responding to the two lines of holes. Asa spring com- 

letes circuit through one hole, the current entering the 
ine causes a blue mark to appear on the prepared tape 
at the receiving instrument. When the circuit is 
broken, this electrolysis does not cease simultaneously, 
but is maintained by the capacity current of the line. 
en, however, the other spring makes contact, a reverse 
current is sent into the circuit, which disc it, and 
breaks off the record sharp, making it into a dot ora 
dasb, as the case may be. 


A conference on water supplies and river pollution, 
organised by the Sanitary Institute, will be held in Sb. 
Andrew’s Hall, Newman-street, London, W., on Wednes- 
day, October 16, and on Thursday, October 17, meet- 
ing on each occasion at 10 a.m. On the first of the days 
mentioned, the chair will be occupied by Sir A. R. Binnie, 
M.I1.C.E, and the subjects for discussion will be intro- 
duced as follows: ‘* Watershed Areas, the Physical 
Conditions and Standard of Purity to be desired, and the 
Prevention of Contamination,” by Mr. J. Parry, M. Inst. 
.E. ‘The Protection of Underground urces of 
Pablic Water Supply,” by Mr. E. C. Seaton, M.D., 
F.R.C.P. ‘Rainfall and Population in Kelation to 
Water Supply,” by Mr. H Mill, D.Sc, F.R.S.E. 
‘“‘The Desirability for Reports on the Water Supply of 
Each County,” by Mr. A. Greenwood, M.D., D.P.H. 
‘The Rivers of Glamorganshire, with Remarks on the 
Rivers of adjacent Counties,” by Mr. W. Williams, M.A., 
M.D., D.P.H. ‘‘ Water Supply to Isolated Cottages 
and Small Groups of Cottages,” by Mr. J. OC. Thresh, 
M.D., D.Sc. ‘‘The Present Inadequate Water Supply for 
Villages and Village Schools,” by Miss C. Cockeaan, 
In the afternoon the testing shop of the New River 


Company at Clerkenwell will be visi as also the 
works of the East London Water Works mpeny, Lea 
Bridge. On Thursday, October 16, Mr. W, Whitaker, 


A.M.I1.C.E., F.R.S., — and the subjects for 
discussion will be introduced as follows: ‘‘ Water Suppiy 
and River Pollution,” by Professor H. Robinson, 
M. Inst. C.E. ‘The Control of Weirs and Dams on 
Rivers in Relation to River Pollution,” by Mr. A. G. 
Leigh. ‘‘ Prevention of Pollution within the Thames 
Watershed, and Thames Water Supply and Storage,” by 
Mr. H. W. Russell, Berks County Council. ‘The 
Chemical Standard of is Water 8 Pplies,” by Mr. 
H. R. Kenwood, M.B., D.P.H., F.1.C. ‘‘Sterilisation 
of Water,” by Mr. S. Rideal, D.Sc., F.I.C. ‘The 
Commercial and Industrial Value of Soft Water,” by 
Mr. Frederick Verney, Bucks County Council. The 
afternoon will be devoted to a vieit to the Staines 
reservoirs, and in the evening the annual dinner of the 
Institute will be held at the Holborn Restaurant. 





A Regcorp Marpen Atiantic Voyage. —The North 
Deutscher ae Company’s steamer Kronprinz Wil- 
helm, descri on 370 and 458 ante, arrived ab 
Plymouth on the 7th inst., on her maiden voyage from 
New York, of 5 days 9 hours 48 minutes, hers average 
being over 23 knots. as runs were 536, 534, 

, 365 miles. The liner has made a record maiden 
voyage, although the Deutschland has steamed to -Ply. 





mouth at 23.51 knots, 
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IngiGATION In INDIA —The receipts from irrigation 
works carried out in British India, and the working ex- 
penses and other charges attending the same for the last 
ten years, have been as follows : 


Year. Receipts. Expenditure. 
£ 
1,448,385 
1,614,693 
1,612,601 
1,580,940 
1,559,210 
1,533,301 


The receipts for the 10 years were accordingly 18,388,0430., 
while the expenses were 20,250,1197. The expenses of 
the 10 years accordingly exceeded the — by 
1,862,076/. Still the substantial fact remains that Indian 
ierigation works are nearly veggie A while they 
confer, of course, t benefits upon Indian agriculture, 
and so promote the general prosperity of India. It 
should be observed that the charges set against each 





year include interest on capital expended for irrigation 
purposes, 
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THE ELECTRIFICATION OF THE 
METROPOLITAN RAILWAYS. 

Last Monday the Hon. Alfred Lyttelton, the 
arbitrator who has to decide what system of electric 
traction shall be employed on the Metropolitan and 
Metropolitan District Railways, held a preliminary 
sitting at the Board of Trade. The business, how- 
ever, made no progress, because Mr. Cripps, the 
counsel for the Metropolitan Company, asked for 
delay in order that he might obtain the presence of 
his expert witnesses. The other side, the District 
Company, urged that the inquiry. should - pro- 
ceed at once, but it was ultimately decided 
to open the evidence on the 29th inst. This 
delay is disappointing, after the newspaper discus- 
sion which has been carried on between Mr. Yerkes 
and the Secretary of the Metropolitan Company, 
each protesting that the other was seeking to post- 
pone the matter, and professing that his side was 
most anxious for it to be undertaken at once. Now 
three weeks will elapse before a commencement can 
be made, and no one knows when the decision will 
be reached. In the meantime both railways are 
suffering from the competition of the Tube, and 
from the unpleasant condition of their tunnels which 
keeps away many possible passengers. However, 
they are quite used to the latter cause of loss ; 
indeed, from the procrastination they have both 
exhibited for years past in the matter of electric 
traction, one would imagine that they were proud 
of it. 

It was in August, 1898, that an Act was obtained 
for the electrification of the Metropolitan Railway, 
so that three years have passed without any- 
thing practical being done, even without the 
two companies coming to an agreement as to 
the general principles of the scheme. ‘ The only 


97 | evidence of activity was the equipment of the short 


iece of line between Earl’s Court and High-street, 
Keitnaten There have been several theories 
ut forward to account for this work. One is that 
it was laid down to show the directors what an 
electrically-driven train looked like ; another, that 
it was to enable the engineers to educate them- 
selves‘ in the subject before they undertook the 
expenditure of larger sums than 10,000/.; while a 
third is, that it was to provide a good excuse 
for deferring the main work for several years. 











Of course, such reasons are absurd, but so was the 
plan of spending several thousands of pounds in 
demonstrating a matter which was perfectly well 
known. How long the whole affair might have 
remained under consideration it is impossible to 
say if Mr. Yerkes had not appeared on the scene, 
and set to work with characteristic American 
ardour to push matters forward. He began by 
buying up a large amount of the ordinary stock of 
the District Railway, so that he was able to control 
its policy, and then he started a limited company, 
with acapital of a million sterling, for the purpose 
of converting the line from steam to electricity. 
If he had had to deal solely with the District 


%]/Company, he would have had no difficulty in 


carrying out his scheme, but as the trains of both 
companies run over each other’s metals, it is im- 
perative that one system shall extend all round the 
Inner Circle. Mr. Yerkes, therefore, had to come 
to an agreement with his neighbour, the stronger 
member of the partnership, before he could com- 
mence work. Now the Metropolitan Company had 
previously entertained the idea of providing electric 
power for both companies, as the District was not 
in a position to raise money except on very onerous 
terms. But when Mr. Yerkes su seited that his 
company should undertake the whole -work, pro- 
viding plant, rolling stock and power, at a 
fixed charge of three farthings per passenger, 
they declined; the idea of receiving: assistance, 
instead of giving it, was not congenial to them. 
Mr. Yerkes then amended his offer, practically 
offering to take over the entire line and work it for 
the benefit of his company, subject to the deben- 
ture and preference charges, and a dividend of 
3} per cent. on the ordinary stock. This offer, 
which represented a better state of affairs for the 
shareholders than they had ever enjoyed, was 
also refused, on the plea that it was a case of 
‘** Heads I win, tails you lose” for a concern with 
one million capital to guarantee dividends to 
another with five millions. When Mr. Yerkes 
offered to hypothecate all his plant and rolling 
stock, and double his capital, he did not meet with 
a more favourable reception. 

During the progress of these negotiations the 
Metropolitan Company’s engineers—Sir W. H. 
Preece and Mr. Thomas Parker—had been asking 
for tenders for the equipment of the line, and had 
received a very favourable one from Messrs. Ganz 
and Co., of Budapest, which they recommended 
for acceptance. Unfortunately, the features of the 
scheme were absolutely distinct from those recom- 
mended by Mr. Yerkes’s engineers, and as neither 
company would give way, the result was a deadlock. 
It is the business of the arbitrator, who has been 
appointed by the Board of Trade, to decide be- 
tween the two parties, and select one system for 
both. The direct-current system advocated by 
Mr. Yerkes is practically that employed on the 
Central. London line, and also generally in the 
United States; it presents no novelty, except in 
the means for fitting it to the structural condi- 
tions of the tunnels and covered ways which con- 
stitute the gréater part of the line. e alternate- 
current system, advocated by: Messrs. Ganz, com- 
prises features which have never yet been worked 
on any railway, and the usefulness of which re- 
mains to be demonstrated. Up toa certain point, 
however, both systems are alike, except that 
Mr. Yerkes proposes a periodicity of current of 
25, and Messrs. Ganz of 15. The power plant 
in each case generates three-phase current at high 
voltage, and distributes this to sub-stations at 
intervals along the line. Here it is reduced to the 

ressure at which it is to be employed on the 
ocomotives. Therefore, if both systems are equally 
efficient, practically the same power station and 
feeder mains would do for either. The first diversity 
is found in the sub-stations. Those for direct current 
contain statical transformers and rotary converters, 
producing direct current at 500 or 560 volts, while 
the Ganz sub-stations are equipped only with 
statical transformers, reducing the voltage from 
10,000 to 3000. At this point all resemblance 
between the two systems ceases. The direct 
current follows the established lines of a contact 
rail, geared motors, and series-parallel grouping, all 
of which are well known. The Ganz system trans- 
mits its three-phase 3000-volt current on to the 
locomotive by means of two trolley wires, and 
utilises it there by induction motors. It is in 
these features that its economy must be sought, 
if it is to be found at all. 
In ‘the coming contest before the arbitrator, 
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the direct-current system will be in the _posi- 
tion of a man in possession, and the old saw 
tells us that that counts for much in legal 
matters. It is in use on hundreds of miles 
of line, and its capabilities are perfectly well 
known. One day’s sitting should suffice to make 
clear to the arbitrator what are its capabilities 
and its limitations, and furnish him witha standard 
of comparison with which to measure the advantages 
and disadvantages of the Ganz system. These are 
likely to provoke prolonged discussion, for they are 
in part theoretical, and in part founded on data 
which lack experimental confirmation. The only 
instances worthy of being quoted in evidence are 
the Engleberg and Burgdorf-Thun* lines, the 
former of 14 miles, and the latter of 25 miles 
length, and both worked with three-phase motors 
at 750 volts. It is a far cry from these Swiss roads, 
with their leisurely tourist traffic and infrequent 
stations, to the Inner Circle which girdles the City 
and the West End of London. Here success lies in 
rapid despatch, in quick stops, in swift accelera- 
tion, and in the ability to deal with sudden influxes 
of traffic. There is very little similarity between 
the two cases. The Lecco-Sondrio Chiavenna line, 
of 66 miles, is not yet in working order, and little 
or nothing can be proved by it. 

The advantages claimed for the Ganz system are 
that it is cheap to instal and cheap to work. It is 
stated that as the sub-stations contain no moving 
machinery, they can be left without supervision, 
and that not only is the cost of converters saved, 
together with the loss of efficiency they occasion, 
but also the continual expense of a staff of atten- 
dants to look after them. In the matter of contact 
wires there is the economy which results from using 
3000 volts instead of 500, and this alone represents 
a large sum to the good. These three points may 
be freely conceded. It is well known that con- 
verters are expensive apparatus to buy, and that 
they need attention, and that contact rails to trans- 
mit hundreds of horse-power at 500 volts have to 
be of large section. In relation to these, the 
Ganz system offers distinct advantages; the 
question remains, Does it entail equivalent, or 
more than equivalent, defects ? 

An alternate-current system, which contains 
motors, is subject, as every one knows, to self-in- 
duction, and this involves the presence of a mag- 
netising current in the generator and mains. This 
current does not represent power ; but, never- 
theless, it requires increased size in the gene- 
rators and conductors, and is just as real as 
the current which transmits energy to the 
motors. It is assumed that the Ganz system 
will have a power factor of 0.7, and this 
means that practically a quarter of the generating 
plant will be in service, when all the trains are 
stationary, in generating the magnetising current. 
The feeders also will have to be of increased cross- 
section to transmit the current. All this leads to 
increased expenditure ; and to this outlay must be 
added that required by the enormous rush of 
current which takes place in starting an induction 
motor, and which is three to five times that fora 
direct-current motor. Unless the mains are large 
enough to supply this, rapid acceleration is an im- 
possibility, for the torque varies as the square of 
the voltage, and a small drop in pressure means 
a large loss in tractive effort. On the other 
hand, when rotary converters are used, they 
can be constructed te give a leading current 
which balances the lagging current of self-induc- 
tion, and produces a power factor of unity, and 
in that case there is no necessity to provide for 
the circulation of ‘‘ wattless amperes.” 

The use of the rails as the return conductor is 
also much less efficient with alternate currents 
than with the direct current. Owing to the 
skin effect, a steel rail will only transmit one- 
sixth to one-twelfth of its normal capacity, and 
hence it must be assisted by heavy copper cables, 
or else the transformer sub-stations mus! be placed 
very near together, either plan being expensive. 
The Lecco line is jecigted for a 50-volt drop 
in the return track, or seven times that hitherto 
allowed in this country ; and unless the Board of 
Trade is prepared to modify its rules very largely, 
the Metropolitan line will need to be very dif- 
ferently equipped. Alternate currents are, doubt- 
less, less likely to give rise to electrolysis than are 
direct currents, but, on the other hand, they are 
exceedingly troublesome in relation to telegraphs 


and telephones. This point, and also the question 
whether 3000 volts on naked wires over the 
tracks of a passenger line will be permitted by 
the Board of Trade, seem to require determina- 
tion before the arbitration commences, for the cost 
of the Ganz scheme largely hinges upon them. If 
the authorities follow the Swiss precedent, and 
refuse permission for even 1000 volts on a railway, 
the possible advantages of the polyphase system 
dwindle almost to nothing, while the defects re- 
main of their original magnitude. Surely this 
matter should be settled before the arbitration 
commences, or else there will be no solid ground to 
fight upon, and more wasted time will be added to 
the years already frittered away in useless talk. 

So much for the line equipment. We now come 
to the locomotive. This has two trucks, with 
two motors on each, or 600 horse-power in all ; 
and as the equipment of the two trucks is 
identical, a description of one will serve for both. 
The two motors, although of equal power, are of 
very different construction, and together they con- 
stitute the ‘‘ cascade system,” which is the leading 
feature of the Ganz system, although not invented 
by them. The first motor has its stator connected 
up to the 3000-volt circuit; its rotor generates 
current at 300 volts for delivery to the stator 
of the second motor. The rotor of the second 
motor is coupled to a water resistance at starting, 
and is afterwards short-circuited. When the 
current is switched on to the first motor, a 
current is generated in its rotor of equal periodi- 
city, and this is transmitted to the stator of the 
second motor, tending to rotate its rotor. As the 
speed of the train increases, the periodicity in the 
first rotor diminishes, owing to its more rapid rota- 
tion in the same direction as the field, and con- 
sequently the periodicity in the stator of the second 
motor does the same. When the train attains half its 
rated speed, the second motor has reached the limit 
of its power, for at any higher speed it would absorb 
mechanical energy instead of emittingit. It is then 
cut out of circuit, and the first motor has to do the 
remainder of the acceleration up to full speed.* 
Thus half the motor equipment becomes useless 
as soon as half speed is gained, and con- 
sequently a very heavy amount of machinery has 
to be carried. 

It is difficult to get to know what is the efficiency 
of the Ganz three-phase motors ; but it is under- 
stood that the scheme is based on an expenditure 
of 72 watt-hours per ton-mile, after crediting the 
motors with returning 20 per cent. of the energy to 
the line during the period they are used as brakes. 
Now, on the Central London Railway, 41.5 watt- 
hours are expended per ton-mile, and on the City 
and South London line 38 watt-hours. The 
Liverpool Overhead Railway shows 70 watt-hours 
per ton-mile, metered at the station. All these 
figures are better than the hypothetical figures of 

essrs. Ganz, and those of the South London line 
are almost twice as good, so that the expected 
economy in working seems hard to realise. Twice 
the watts means not only twice the coal, but double 
the amount of boilers, engines, generators, and 
mains. In tests made on the Sondrio line the 
Ganz motors consumed from 65 to 85 watt-hours 
per ton-mile, according to the length of the run, and 
that with an acceleration of only 0.4 ft. per second 
per second. As on the Metropolitan line the 
acceleration must be from 1 ft. to 14 ft. per second 
per second, it would seem that a much greater 
expenditure of energy would be needed. 

e do not know what guarantees Messrs. Ganz 
have offered to the Metropolitan Company in regard 
to the working of their plant, but that is not a matter 
which concerns the arbitrator. He is not sitting 
to decide whether the companies can obtain penal- 
ties from the contractors if the conditions of the 
specification are not fulfilled, but to see that 
a safe and reliable means of traction is pro- 
vided for the public. Other things being equal, 
he would naturally give the award to the system 
which was the cheapest to instal and to work, 
but the first consideration is efficiency. Not only 
is that so in the interests of the public, but 
also in that of the companies themselves. They 
are each burdened with a capital of more than 
five millions sterling, and it is only by handling a 
— traffic that they can pay dividends upon it. 

e first element of success is the convenience of 
the ple who may use the line. With penny 
omnibuses overhead, and with tube railways run- 





. See ENGINEERING, vol. Ixx., pages 99 and 133. 





* See ENGINEERING, vol. lxxi., page 379. 


ning parallel, every element tending to frighten 
and annoy possible passengers must be eliminated. 
What is wanted is a certain, rapid, and safe 
service, and nothing that detracts from such 
@ service is economical. Supposing that one 
system works out at 2d. per train-mile less 
than another—a fairly wide assumption—a loss of 
two third-class passengers would eat up the saving. 
Between any two systems of electric traction, the 
expenses, reckoning working costs, interest and 
depreciation, cannot differ more than a very few 
pence per train-mile ; while an inefficient system 
may easily drive away ible traffic worth 1s. 
per train-mile. The problem before the directors 
of the Metropolitan railways is how to attract 
traffic, and not how to deal with it most cheaply. 
There are plenty of people wanting to travel, but 
they have a choice of means, and have neither the 
time nor the patience to assist at experiments. 

The Ganz system of electric traction makes no 
promise of dealing with the traffic more efliciently 
than the direct-current method. It offers nothing 
to the public, neither higher speed, more rapid 
acceleration, nor greater safety, than the direct 
current is already giving. The sole plea that can 
be advanced in its favour is its economy. That’is 
an excellent plea for certain situations, but it is of 
very little weight in this particular instance, and 
it yet remains to be proven. As we have already 
shown, the system has its own special losses to 
set against its intrinsic economies, and, on the 
showing of its promoters, its consumption of 
energy is greater than that of some existing lines. 
But we kaow by experience that promises, how- 
ever honestly made, concerning new systems, do not 
always turn out to be true, and when they relate to 
such a difficult subject as multiphase currents, 
they are really of no value whatever. Until they 
have been definitely demonstrated, they exist only 
in the region of hypothesis. 

There is another view of the matter which needs 
no electrical knowledge for its appreciation. The 
two companies have been badly hit by the Central 
London Railway, and have lost traffic representing 
thousands of pounds a week. They are contem- 
plating the change to electric traction in order 
to recover this traffic, and, if possible, to obtain 
more from other sources. It is always hard work 
pulling up a failing enterprise, and it is 
bad policy to take any unnecessary risks in 
the matter. In any case an immense sum 
must be ventured, and, if things go wrong, much of 
it may be lost. It is only common prudence to 
spend enough to ensure a mechanical success. 
Commercial success can never be guaranteed, and 
it is quite enough to have one unknown quantity 
to deal with at a time. To add an untried system, 
about which there is every reason to feel mis- 
givings, to a problem which is inherently full of 
difficulties, is voluntarily to put success to the 
hazard. The British public is hard to deal with. 
It is utterly unreasonable in mechanical matters, 
and makes no allowance for breakdowns and 
delays. One hears passengers denouncing the 
general manager of a line as perfectly incapable 
because a train is a quarter of an hour late in a 
run of 200 miles. They take no account of the fact 
that the train runs by the concerted action of at 
least 100 men, scattered over a long line, and that 
all these have to be drilled and kept up to their duty. 
The very same people, who expect such perfect 
action on a railway, find it impossible to insure 
their cooks having the dinner ready when they 
reach home, while a rebellious housemaid puts their 
domestic affairs into complete confusion. Use 
has partly reconciled them to the shortcomings 
of steam lines, but their unreasoning ignor- 
ance comes all alert to an electric line. If 
they were obliged to travel, their grumbling would 
not greatly matter, but it is just those people who 
can choose other means of conveyance in whose 
hands lies the success of the new venture, and it 
is most desirable to avoid giving them cause for 
dissatisfaction. As we have already said, the dif- 
ference between the dearest and the cheapest 
scheme does not represent more than two or three 
passengers per mile, while the difference between 
a pleased and a dissatisfied public will probably 
mean dozens per mile. Even if we grant all that 
is claimed for the Ganz system, the petty defects 
which must attend all new enterprises would turn 
the scale against it in this case. When you must 
swap horses crossing a stream, it is imperative to 
choose one that is known to be quiet, or drowning 





may ensue. 
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ANGLO-SPANISH IRON COMBINE. 


Ir is interesting to find the combination fever 
breaking out in the Bilbao district of Spain. That 
negotiations which promise a satisfactory termina- 
tion are in progress for the fusion of some of the 
leading interests of the district is not denied ; but 
the energetic correspondents are at a loss to 
explain their exact scope and character, and (as is 
not unusual at this period of the year) they 
seem disposed to exaggerate. At first we were 
told that the Viscaya, Altos Hornos, and 
Mudela foundries were uniting their forces for 
the strengthening of their hands in the home 
market, that they would have command of 
500,000 tons of metal yearly, and that their joint 
capital would be increased to 75,000,000 pesetas. 
Such a fusion as this appeared not unreasonable, 
and not without a fair chance of success, save 
that the capitalisation was excessive. From what 
seemed a reliable source of information, it was 
learned, however, that the actual capital would be 
42,000,000 pesetas, equivalent to about 1,200,000/. 
sterling. Iron manufacture is carried on in only a 
small way in Spain, in spite of the country’s enor- 
mous deposits of ore, and the companies named 
are among the few of any consequence. But the 
industry is well protected, and although at present 
fuel is costly, this protection admits of profitable 
operation, which should be further improved with 
the adequate development of the country’s exten- 
sive coal measures. And being situated right in 
the midst of the best ore-producing ground, these 
works are singularly well located. But between 
this simple amalgamation and the ambitious 
project of which we have been told, there is 
a great difference. According to the latest 
tales, we are to have an Anglo-Spanish iron 
and steel combine, comprising the Viscaya, Iberia, 
Altos Hornos, and Zota and Azucar Companies, 
together with the Sierra Company, controlled by 
Messrs. Charles Cammell and Co., and the Orconera, 
in which the Consett Iron Company is interested. 
In order that there may be no mistake, we quote 


This Table, which we take from the Foreign 
Office Report, appears to be incomplete, there 
being no mention of the production of the Mudela 
and other works. But making reasonable allow- 
ance, it is obvious that the correspondent is all at 
sea, and that his figures are in a large degree arbi- 
trary. The output of manufactured iron for the 
whole of Spain in 1899 (the last figures we can put 
our hands nop was only 885,310 tons. The truth 
appears to be that the gentleman responsible for 
the paragraph quoted is mixing up iron ore pro- 
ducers and native manufacturers of raw and finished 
iron and steel. The Orconera Company, for 
example, produced 1,408,469 tons of ore in 1900, 
but nearly every ton was sent abroad. The Zota 
and Azucar and Sierra also belong to the category 
of mines worked for the benefit of smelters abroad. 
In the face of all this, what assurances of support 
are wanted from the English ironmasters? And 


can Steel Corporation? In the absence of autho- 
ritative information, we are inclined to believe 
that the English ironmasters who have ore interests 
in Bilbao and other parts of Spain are making some 
agreement among themselves as to output, and that 
the Bilbao ironmasters are endeavouring to insure 
their own future by the acquisition of desirable 
mines before they are all snapped up by English- 
men, and that they are in other ways consolidating 
their position. 

We fail to see any good reason for a close work- 
ing agreement between English and Spanish iron- 
founders, and after showing above the insignificance 
of the Spanish industry, it would be superfluous to 
argue the matter at length. The domestic market 
is capable of expansion, but it does not possess 
such potentialities of growth as would justify the 
erection of enormous works of the class fore- 
shadowed in the Bilbao neighbourhood. If it be 
pointed out that contiguity to the ore counts for a 
great deal, it may be observed that this advantage 
is largely neutralised by the costliness of coal. The 
neighbouring maritime province of Asturias pro- 
duced 1,425,000 tons fast year out of about 





the rest of the details as the Madrid correspon- 
dent sends them along : 

‘*Sefior Martinez Rodas and Sejior Zota, repre- 
senting the Spanish interest, are now in London 
negotiating with the British concerns. Definite 
papers of amalgamation will not be signed until 
assurances of support are given by English iron- 
masters. Conferences are now being held to fix 
a fair contract price, and when this is determined 
and agreed to by English dealers, there will be no 
further delay. Present prices charged by the 
American Steel Corporation in the English market 
are taken as a working basis, and the Combine is 
offering a substantial reduction below these. 
The capital is fixed at 6,000,000/., and the output 
during the first year will be 3,000,000 tons of metal, 
but this can be increased indefinitely, the Zota 
and Azucar Company alone being in a position to 
place 100,000 tons a week on the market. The 
arrangements between the Spanish and English 
concerns provide that the Viscaya, the Iberia, and 
the Altos Hornos Companies between them shall 
provide 1,000,000/. of the joint capital, and shall 
put 500,000 tons of metal on the market ; the Zota 
and Azucar Company shall provide 2,000,000/., and 
produce 1,000,000 tons, and the English companies 
shall furnish 3,000,0001., and provide 1,500,000 
tons.” 

Quantity in Metric-Tons. 
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These figures are on the face of them wrong. A 
little examination of the actual accomplishments of 
the various companies shows that they are ridicu- 
lous. We turn to the latest Foreign Office report 
on Bilbao district, and we find that the iron ore 
consumed in the local iron works in 1900 was 
614,129 metric-tons, of which the Viscaya accounted 
fur 238,395 tons, the Altos Hornos for 191,722 
tons, the Fabrica Mudela for 110,602 tons, and 
the smaller works 73,410 tons. The work turned 
out was as given above. 





coking, and up to the 
in the locality is cok 
gentleman is authority for the assertion that Leon 

— an abundance of iron ore, which has not 
ren 


ports and the high railway charges. 
instanced three beds of Devonian iron ore, which 
run westwardly, with three series of outcrops. 
The most northerly, beginning at Busdongo, 
can be followed 


2,772,000 tons for the whole country, and with the 
opening of the new Musel port in Gijon Bay, trans- 
port to Bilbao should not be costly. But last year 
the best screened Asturias coa] f.o.b. at Gijon was 
24s. 6d. per ton. If it were intended to develop 
the coal beds of this province and of Leon, and 
to introduce a class of labour such as Spain itself 
cannot show, then one might understand the 
reasonableness of a large Anglo-Spanish combine. 
Anything short of this is not going to benefit English 
interests, and the English firms credited with 
being concerned in the deal are not in- business in 
order that Spain may thrive. At the same time, 


given the investment of a large amount of capital, 


modern works on a large scale, and an intelligent 


and energetic class of worker, the iron industry 
of this part of the country might make appreciable 
progress. The richest Bilbao ores are being — 
exhausted, but there is an inexhaustible sup 

medium grade stuff, and Asturias is credited with 
having about 2,822,000,000 tons of anthracite and 
11,767,000,000 tons of bituminous coal, the former 
contained within an area of 56,000 acres, and the 
latter within 277,000 acres. Leon issupposed to be 
even better off than Asturias. In a paper on the 
mineral possibilities of this province read before 
the Bristol meeting of the Institute of Mining Engi- 
neers, Mr. J. A. Jones said: ‘‘ Coal promises to 
become an important branch of mining in the 


ly of 


rovince, in view of the extent of its coalfields. 
t is now being developed on a gradually increasing 
The railway from La Robla to Bilbao 
asses within reach of one run of coalfields which 
ave good seams of coal. Matallana, Sabero and 


Valderneda are opened by this railway. The work- 
able. seams here vary in thickness from 18 in. to 
8 ft. and more, they are heavily pitched, and 
worked by gallery and modified longwall. The 
coal from these coalfields is for the most part good 


resent time what is made 
in mounds.” The same 


eveloped because of the distance from sea- 
Mr. Jones 


westwardly throughout the 
formation. Two of these beds are 10 ft. 
thick, and the middle one 7 ft., with a heavy 


where lies the sense of the reference to the Ameri- |. 


dip (70 deg.). The ore is coarse, grained with 
fossils of the pecten order, and includes very small 
rounded pebbles of an older iron ore. It assays 
42.68 per cent. of iron, 0.98 per cent. of phos- 
phorus, and 23 per cent. of silica. The second 
series of outcrops are followed from below Villa- 
marina to Lanjaron, apse parallel with the former. 
The ore was partially worked many years ago near 
Villamarina, by open cast, for the Mieres Iron 
Works. It has about the same percentages as those 
given above, but there is a far greater abundance 
of fossils, whose lime-casings have been replaced 
by iron. It is the old story: Spain is rich in 
minerals, but some of the principal deposits are not 
readily accessible, and until Englishmen provide 
railways and working capital they will not be made 
accessible. 





THE TAFF VALE DECISION. 

At the annual conference of the Miners’ Federa- 
tion of Great Britain, held on October 2, at Bir- 
mingham, the President (Mr. B. Pickard, M.P.), 
in the course of his inaugural address, made some 
allusion to the Taff Vale decision, which has created 
such a flutter in the dovecots of every trade union. 
He said : ‘*In the opinion which we have obtained 
from Mr. Atherley Jones, K.C., we are told that 
in that gentlemen’s judgment there has been much 
exaggeration on this matter. Mr. Atherley Jones 
does not think things are quite so bad as they have 
been depicted.” It seems that Mr. Atherley Jones’s 
opinion may be summed up as follows: (1) It is 
doubtful whether an unregistered union would be 
liable equally with one which is registered ; (2) 
although trade unions are in future to be held liable 
if wrong is done, they cannot be held responsible 
for any wrong committed by local officials, unless 
the latter are authorised by the executive to do such 
wrong ; (3) a civil action may follow the wrongful 
act of an authorised official of a trade union, but 
whether the assailants can make out a good cause 
for compensation is another matter; (4) a trade 
union can neither sue nor be sued for contributions 
or pay ; (5) the net result of the Taff Vale decision 
is that an action can only be brought where any- 
body is authorised to attack and intimidate with 
violence, and by show of force in any strike ; (6) 
and lastly, Mr. Atherley Jones suggests that the 
unions must let their rules be so framed that no 
official, either local or district, can do anything in 
the way of bringing out the men on strike, so that 
their funds may be protected. 

These opinions expressed by Mr. Atherley Jones 
give one some food for reflection. His first state- 
ment that there is some doubt whether an un- 
2 orm union can be held liable appears to be 
of little importance, seeing that all the influential 
unions—the Miners’ Federation included —are 
registered, and, being so, are in the same boat with 
the Amalgamated Society of Railway Servants, 
who now have an action for 20,000). damages 
pending against them in respect of the damage 
caused to the Taff Vale Railway Company by the 
strike which formed the subject of the famous 
lawsuit. 

The next expression of opinion—that a union 
cannot be held responsible for the wrongful 
acts of a local official, unless expressly authorised 
—seems to be a little startling. It might just as 
well have been argued that the officials who 
authorised the picketing in the Taff Vale cases 
were acting of their own responsibility, and that 
therefore the union which ——— them could 
not be held responsible. e trust, however, 
that, in accordance with Mr. Jones’s suggestion 
(paragraph 6), responsibility and authority will be 
taken from the ds of local officials, whose 
meddling interference is oftener more worrying 
to employers than temperate communications from 
the head office. With regard to graph (3) 
supra, the question whether compensation shall 
be paid to employers for the disastrous effects 
of a strike will fortunately be entrusted to a jury 
for determination. To the judge who presides 
at the trial may be entrusted the faithful applica- 
tion of the maxim, Ubi jus, ibi remediwm. The 
statement that a union cannot sue or be sued for 
contributions or pay is common knowledge to any 
one who has studied the Trades Unions Acts, We 
agree with Mr. Atherley Jones that the net result 
of the Taff Vale case is as stated by him in para- 
graph (5), but we anticipate that the principle 





there laid down can be applied either for the pur- 
pose of restraining, or obtaining damages for, 
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other wrongful acts of the unions, wheresoever and 
whensoever committed. 

The Taff Vale case also formed a subject of dis- 
cussion at the Railway Servants’ Conference at 
Exeter Hall. The following resolution was unani- 
mously passed on October 3 : 


‘That in the opinion of this Congress the recent de- 
cision of the House of Lords, based upon the Taff Vale 
case, rendering the funds of our and all other trade societies 
liable in damages for the illegal acts of their agents, is, in 
the opinion of those most conversant with trade union 
history and the Acts of Parliament giving trade organi- 
sations legal existence, a distinct reading in of the law 
which did not previously exist. Further, such decision, 
directly potcna | as it is to the high legal authority of the 
Court of Appeal, shows a wide divergence in the minds 
of that high profession as to the meaning of some of the 
laws on the statute book. We are fully convinced that 
the remedy can only be found in electing as our law 
makers and administrators those who have a practical 
knowledge of industrial work and are in sympathy with 
the reasonable aspirations for industrial freedom and ad- 
vancement.” 


The hope which is here expressed that some 
future Government may remove a barrier to the 
reasonable aspirations for industrial freedom and 
advancement is not likely to be realised for 
years tocome. In the meantime it is interesting 
to note that Mr. Edmond Browne, standing 
counsel to the Trades Union Congress, ex- 
pressed the opinion at the above meeting that, 
whether registered or not, trade unions are liable 
for the illegal acts of their agents, and he went on 
to say that he was about to advise the Congress to 
so alter their rules that that portion of their funds 
set apart for provident and other purposes shall be 
so tied up that even the society will be prevented 
from using it for the purpose of strikes. In this 
recommendation of the learned counsel we recognise 
the wisdom of a lawyer coupled with a laudable 
desire to persuade the unions to do what is best in 
their own interests. Submission to the inevitable, 
and a revision of the rules which will protect the 
funds set apart for the fatherless and the widow, 
is the most prudent course which can be adopted. 
In recent years the vigour with which great 
strikes have been prosecuted on the part of the 
employed, and the facility with which the coffers 
of the unions have been opened for the purpose 
of sustaining strikers and their families in war 
time, seems to have fostered the idea that the 
primary and only object to which the funds should 
be devoted is the humbling of the ‘‘ tyrannical 
employer.” If it has worked no other blessing, 
the Taff Vale Railway case has at least compelled 
the unions to ear-mark a certain portion of their 
funds to be devoted to a purpose to which no em- 
ployer—nay, no Englishman, howsoever bitterly 
opposed to trade unionism—san take the slightest 
exception. 








BRITISH RAILWAY ECONOMICS. 

Tue steady increase in the expense of working 
our railway system, so forcibly established by the 
recently issued Board of Trade analysis of the 
balance-sheet of British railways for last year, is a 
matter of the greatest importance from the indus- 
trial point of view; the advantage of cheap trans- 
port is too obvious to require more than a casual 
mention, and it is equally appreciable that with a 
diminishing net revenue, notwithstanding great 
expansion of business, and with Parliamentary and 
other claims necessitating capital outlay, some of 
it without direct prospect of earning a return, there 
are possibilities of higher rates for such transport 
facilities. It is therefore interesting to investigate 
the details of this officially drafted balance-sheet, 
with the view of determining possible directions of 
economy in the immediate future. In the first 
place it is satisfactory to note that there has been 
an increase in the average train load; the train- 
mileage has not gone up pr» rata with the volume 
or earning value of the traffic. Thus the passenger 
receipts increased by 3.8 per cent., and the number 
of ordinary passengers by 3.2 per cent., yet the pas- 
senger train-mileage was only 1.6 per cent. greater. 
In mineral traftic the minerals conveyed made 3.3 
per cent. more in weight than in the previous year, 
the general merchandise 1.3 per cent., the tonnage 
of all goods tratiic being 2.7 per cent. greater and 
the receipts 2.6 per cent.; but the addition to 
goods train-mileage was 1.4 per cent. This may be 
a small gain, but it is in the right direction, and we 
are inclined to think that much advantage would 
accrue by a further increase in the train load. Un- 
fortunately, the Board of Trade are not able to 


-no doubt, to some extent abnormal ; and the 





give the ton-mileage ; the railway companies raise 
somewhat flimsy excuses against giving such a use- 
ful basis for comparison. Nor have we here even 
the engine-mileage, which would assist towards a 
determination of the question as to whether the 
practice of double-heading of trains is on the in- 
crease, as some urge. This is admittedly an ex- 
pensive method of dealing with heavy traffic, and 
we are glad to note the experiments being tried 
by several companies with locomotives of great 
tractive power, and with large wagons for minerals 
capable of taking a load three or four times the 
‘*tare,” In both directions there is distinct room 
for great improvement and also for economy. 

It is in this item of traction charges that there 
is greatest need for serious consideration. The 
gross receipts per train-mile have not for years, if 
ever, been greater, the sum earned for passenger 
trains being 49.08d., and for goods trains the high 
rate of 71.06d., the mean for all trains being 
59.01d. The goods rate is from 13d. to 2d. higher 
than in previous years, but is still 6d. to 8d. short 
of the amount got per freight train-mile in the 
United States, even with their low rates ; but our 
passenger receipts per train-mile are.as high, if 
not higher, than in the States. These results are 
nevertheless on satisfactory lines; but, unfortu- 
nately, in adding 14d. to the revenue per train-mile 
during the past five years, the expenses have gone 
up 44d, which means a reduction of 3d. in the 

rofit realised from each train-mile—now 22.17d. 
instead of the 26d. to 27d. earned from five to ten 
years ago. Should this diminution continue, resort 
may be had to increased rates. 

On almost every item of expenditure there 
is an increase; but traction and traffic charges 
account for the greater part. The train mile- 
age only increased by 1.5 per cent., and the 
work done was really greater, as represented 
by the advance of 3.1 per cent. in the gross 
receipts ; but the locomotive charges are dispro- 
portionately greater—4.7 per cent. In other 
words, the train mileage increased from 396.2 to 
402.1 million miles in one year—a difference of 5.9 
million miles ; but for this increase in work the 
expenditure on locomotive power rose from 16.53 
to 19.31 million sterling, or 2.78 millions. Of 
this the greatest part is attributable to the higher 
ey of fuel ; this has been influencing the returns 
or three years. Up till 1898 the mileage 
and expenses cost advanced almost on the same 
gradient, but in that year the increased ex- 
penditure on coal was 15.2 per cent., while the 
addition to mileage was only 3.4 per cent. ; in 1899 
the cost of fuel went up 22.5 per cent. for 4.2 per 
cent. more mileage; and in 1900 the companies 
had to pay 39.9 per cent. for the fuel required for 
a train mileage only 1.5 per cent. longer. This is, 


of Trade report, usually conservative in prophecy, 
suggests some decline in the current year; but 
reliable and permanent sources of economy must 
be looked for. The price of coal at the pit’s 
mouth last year averaged 10s. 93d., and it is very 
doubtful if it will return to the level of five 
years ago, when it was 5s. 10}d. 

We note that the quantity of coal used by the 
various railway companies of the United Kingdom 
for locomotive purposes was 11,166,388 tons, as 


compared with 10,636,172 tons in 1899, the in- | Miscellan 


crease being equal to 5 per cent., whereas the 
work done was only 3.1 per cent. greater, as indi- 
cated by the gross revenue. The caloric value of 
the coal must be considered before attempting any 
deduction as to coal consumption per unit of work 
done ; but it isa notable fact that the increase in 
the amount of coal used is disproportionate to the 
paying work done; and it is sane open to ques- 
tion whether an inferior coal, assuming eh to 
have been used, leads ultimately to economy. In 
four years the quantity of coal used has increased 
20 per cent., the train-mileage 84 per cent., and 
the total traffic receipts 12 per cent. The situation 
will probably encourage the: discussion of the 
possibilities of electric power reducing the tractive 
charges on the railways. 

The item of wages is another serious factor in the 
increased cost of working the railways, and here, 
unfortunately, there is not much likelihood of any 
relief in future years : labour-saving appliances can 
do little ; but greater hauls and no double-headi 
may help. The wages bill of fifteen companies is 
analysed in the Board of Trade report, and it is 
found that in the locomotive department the in- 
crease in 1900 over 1899 was at the rate of 4.7 per 
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cent., almost entirely due to the working of engines, 
although repairs and rene involved an 
addition to the labour bill. In the traffic depart- 
ment there is an increase of 3.9 per cent. Of the 
total increase in the working expenses of 4,652,0001. 
on all railways, it would therefore appear that 
quite two-thirds is due to the increased cost of 
labour and material under the two heads indicated. 
Even the inflated price of coal is in part attribut- 
able to appreciation of the rate of miners’ wages, and 
thus a considerable proportion of the increased 
expenditure is almost certain to be permanent. 
But there are other items which continue to grow 
at a disconcerting rate. In ten years, for instance, 
rates and taxes have gone up from 2} to 3? million 
sterling, or at the rate of 67 per cent., while the 
gross revenue of the railways has only increased 
26 per cent. 

With such largely increased items it is not diffi- 
cult to understand that whereas five or ten years 
ago the percentage of expenses to gross revenue was 
fairly constant at 56 per cent., it has since 1896 
gone up one unit each year, and 1900 added 3 per 
cent., the rate becoming 62 per cent. This latest 
step-up is due partly to abnormal causes ; but the 
situation, apart altogether from such unusual con- 
ditions, demands careful consideration and a pro- 
gressive policy towards economy by improved 
mechanical means. In this connection, too, it is 
not without interest to note the wide variations in 
the several items of expenditure. For maintenance 
of way the cost per train-mile varies between 4.39d. 
and 8.29d. Six of the principal lines return a sum less 
than 5d., two between 5d. and 6d., and five between 
6d. and 7d. There is, perhaps, more excuse for 
wide differences here than insuchitems as locomotive 
power, under which the variation is as great, between 
9.27d. and 13.85d., excluding the Taff Vale Com- 
pany, which, owing to the strike, had to pay 
19.64d. per train-mile last year. Four of the lines 
have kept this item under 10d.—Great North of 
Scotland, 9.27d. ; Great Southern and Western of 
Ireland, 9.69d.; North British, 9.93d.; and the 
Midland Great Western of Ireland, 9.97d. The 
other companies are: Great Eastern, 10.41d. ; 
London and South- Western, 10.87d.; Great 
Northern of Ireland, 11.02d.; Great Western, 
11.07d. ; London and North-Western, 11.16d. ; 
Great Northern, 11.39d.; Caledonian, 11.40d.; 
Lancashire and Yorkshire, 11.51d.; Midland, 
11.60d. ; Glasgow and South-Western, 11.86d. ; 
Great Central, 12.43; Furness, 12.57d. ; London, 
Brighton, and South Coast, 12.79d.; and North- 
Eastern, 13.85d. In_ traflic charges again there 
has been wide variation, between 8 36d. and 
15.09d. It may not be without interest to give 
a Table showing the lowest cost recorded for each 
department amongst the twelve principal com- 


Board | panies compared with the average for the United 


Kingdom : 
Expenditure per Train-Mile. 
Average for United Lowest Recorded among the 
—_ Twelve Principal Lines. 


” d. 
Maintenance of ways... 5.69 4.39 (Great Northern and 
Great Central). 


Locomotive power .. 11.53 9.93 (North British). 
Rolling stock ao Bee 2.56 (L. and 8. W.). 
Traffic expenses. . -. 1064 9.49 (Great Western). 
rege ~~ a 1.47 1.02 (Midland). 
and taxes an ‘ 
~My Al, } 2.45 1.45 (North British). 
i eous .. so ee 0.47 (Midland). 
36.85 29.31 


The difference is great, and although no apr gd 
may achieve the distinction of possessing all the 
virtues by attaining the ‘‘lowest recorded,” it is an 
ideal, not quite unattainable, which should be aimed 
at. Even if the difference could be reduced by 
half, there would be a satisfactory gain, bringing the 
net revenue per train-mile back to the average of 
five years ago. The item ‘‘ traffic expenses ” seems 
to offer some opportunity for economy; it is 
difficult to understand, for instance, why the 
London and North-Western required 15.09d. when 
9.49d. sufficed for the Great Western, always pre- 
suming that the method of classification is the same, 
and the fact that the total railway expenses per 
train-mile is 5d. greater in the case of the first- 
named company than in that of the latter supports 
the assumption. : 
It is scarcely necessary to enter into details as 
=f results, since full extracts of the 
Board of Trade report have been published so 
widely in the daily press. There are satisfac- 
tory evidences of rE activity, the volume of 
mineral traffic having increased by 9.8 million 
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tons, and the receipts 1,036,000/., while the 
general merchandise conveyed bulked greater by 
1} million tons, and the receipts therefrom by 
304,000/. But satisfaction at the contemplation 
of these figures is nullified now by the fact 
that the imports last month dropped 3 million 
sterling—equal to 7.3 per cent.—and the exports 
by 2 million — equal to 10.5 per cent., when 
compared with the total in the corresponding 
month of last year, a reduction due in large mea- 
sure to lower prices. This, too, is but a premoni- 
tion of a condition which may be even more acute 
in the near future. But to return to our main 
subject, one more notable fact may be indicated— 
the continued favour of the second class by railway 
passengers. We have always contended that on 
long journeys there are many who, while they de- 
murred to pay the great difference between first 
and third class rates, were nevertheless willing to 
give more than the ‘‘Parliamentary fare” to secure 
some measure of seclusion and comfort. Since the 
second-class rates have been re-arranged there 
has been a steady increase in the numbers and 
receipts. Last year there was an addition equal 
to 0.9 per cent. in the number of second-class 
passengers (excluding season-ticket holders), but a 
gain of 6.3 per cent. in receipts, showing that the 
increase was in long-distance journeys. In five 
years the receipts from second-class passengers 
have increased by a million sterling, or 54 per cent. ; 
but after all, the third-class passenger is the main- 
stay. They constitute over 90 per cent. of the 
number, and provide 75 per cent. of the income 
from all passengers. 





CONVEYOR BRIDGES. 

Tue first conveyor bridge was opened at 
Portugalette, Spain, in 1893, the second at 
Bizerte, and the third at Rouen. In 1898, Mr. 
John T. Wood, M. Inst. C.E., of Liverpool, 
conceived the idea that this form of bridge 
was the solution to the problem for crossing 
the estuary of the Ribble, so as to connect two 
large divisions of Lancashire, and for this purpose 
he, together with Mr. St. George Moore, M. Inst. 
C.E., of Westminster, visited Spain and inspected 
the conveyor bridge at Portugalette. The result 
of this visit was that a Liverpool syndicate pro- 
moted a Bill in Parliament in the Session 1898-9 
for powers to construct a conveyor bridge over the 
navigable channel of the Ribble with low-level 
approaches. This Bill met the fate of nearly all 
pioneers. After about 5000/. had been spent in 
plans, models, and going to Parliament, the 
Bill was thrown out; but the advantages of the 
system were so clearly demonstrated by the pro- 
moters, that in the Session 1899-1900 there were 
no less than three similar schemes in Parliament. It 
is almost unique in Private Bill legislation in recent 
times to have three separate schemes following upon 
an abortive effort to pass one. Of the three projects 
referred to, one was the revival of the scheme to 
cross the Ribble with a span of about 500 ft., one 
to cross the Mersey at Runcorn, about 1000 ft. wide, 
and another to crossthe Usk at Newport, Mon., 
also of about 500 ft. All these were successful, and 
received the Royal Assent. Again, in the last Ses- 
sion, 1900-1901, there was a Bill deposited to sanc- 
tion the construction of a conveyor bridge across the 
Tyne at Newcastle ; it was, however, thrown out. 

The conditions under which a conveyor bridge 
cin advantageously be adopted are: Where an 
ordinary high or low level road or railway bridge 
would be too costly. When the headway required 
under the bridge would render the approaches 
either too extensive or impossible. Where it is 
desirable from any cause not to haul heavy loads 
up long and steep approaches. Where a steam 
chain ferry, such as plies between Portsmouth and 
Gosport, or a steamboat ferry, is impossible owing 
to the tidal waters receding too far, such as in 
sandy estuaries—the Ribble, for instance. Where 
the height of the banks or the rise and fall of the 
tide is so great that the access for the road vehicle 
to the steam ferry is attended with difficulty and 
expense. Where a steamboat ferry is liable to be 
impeded by heavy fogs. Where greater speed is 
desired than is possible either by a steam chain 
ferry or a steamboat ferry. 

The principal reasons why these conveyor 
bridges can compare so favourably as regards 
cost with ordinary bridges are three in number : 
the approaches for a high-level bridge already 


has to be constructed to carry; and the live load 
can by no means be unduly concentrated, even 
in the case of a heavy-road locomotive. The 
first reason is obvious, the second can best be 
explained by a comparison. A conveyor bridge of 
600 ft. span would only have to support a total 
live load of 60 tons, whereas an ordinary road 
bridge of the same span, and 30 ft. wide, would 
have to be built strong enough to support a live 
load of 900 tons at 1 cwt. per square foot of road 
area, as laid down in the Board of Trade require- 
ment. The third is governed by the length of the 
wheelbase of the trolley on which the suspended 
car travels. In the case of the Portugalette bridge 
the conveyor is capable of taking over a road loco- 
motive weighing 20 tons. This, on an ordin 
bridge, would be concentrated on a wheelbase of, 
say, 8 ft., or 2.5 tons per foot run, whereas in the 
conveyor bridge this load plus the moving bar 
would be 30 tons, distributed over 60 ft., or 0.5 tons 
per foot run. 

The conveyor bridge could not, of course, com- 
pare either with the steam chain ferry or the steam- 
boat ferry in the question of cost; its claim for con- 
sideration in competition with these is entirely 
due to the improved facilities offered. Up to the 
present no attempt has been made to adapt the 
conveyor bridge to railway work, but there seems 
to be no reason why they should not be used as the 
pioneer of ordinary bridges in new countries, as 
they would require no transhipment of goods or 
passengers. 





NOTES. 
Tue Prorosep Exvectric Express RaILway TO 
BRIGHTON. 

Mvuc# attention has lately been called by the 
daily press to a proposed electric express railway to 
Brighton. It is stated that the London terminus 
will be on the site of the block of buildings between 
Ranelagh-street and Claverton-street, Pimlico, that 
the line will be carried across the river by a bridge 
and that there will be a viaduct to Croydon. It is 
further stated that the route chosen is such that not 
asingle public building or public-house is interfered 
with. hether or not this is considered to be 
a triumph of engineering skill we do not know. 
Public buildings are not so thickly scattered over the 
country between London and Brighton as to render 
their avoidance a matter of serious difficulty, while 
public-houses, although possibly more numerous, are 
still sufficiently far apart to allow a line to pass 
between them if so desired. We are further in- 
formed that the line is perfectly straight to Red 
Hill, where there will be a curve of over 3 miles 
radius; and there will be another curve of over 
6 miles radius at Hayward’s Heath. A map has 
been issued by the promoters in which the pro- 
— railway is indicated by a broad gently waving 
ine, keeping very close to the existing Brighton 
Railway through the greater part of itscourse. It 
is not difficult to draw such a line on paper, but a 
railway engineer would desire to know more about 
the features of the country traversed before ex- 
pressing an opinion on the route. At Brighton the 
terminus is to be at Furze Hill, and will thus be half 
a mile nearer the sea than the terminus of the exist- 
ing railway company. The steepest gradient is stated 
to be 1 in 100, but this is for only'a very short 
length. By the route followed the distance be- 
tween the termini is given as 47 miles, and it is 
proposed to run this in half an hour. Unfor- 
tunately, the information available as to the means 
by which this result is to be obtained is too vague 
for criticism. 


Atconot Enarngs ror Moror-Cars. 

In a paper recently read before the Paris Society 
of Civil Engineers, M. Lucien Périssé discussed 
the question of using alcohol to replace petrol as a 
working agent for the engines of motor-cars. The 
experiments made so far show that it can be used 
thus without much difficulty, but at present is cer- 
tainly not as easily dealt with as petrol. Where 
more favourable opinions have been expressed, 
the car has usually only employed alcohol for 
a single trip, whereas, to obtain trustworthy 
results, runs on consecutive days are neces- 
sary. In using »Icohol it is essential that it 
shall be comp}: «Jv vaporised before it enters the 
motor cylinder. [uch greater dilution with air is 
necessary than with petrol, and with this air it must 
be very thoroughly mixed. This mixture should 
further be at a temperature of about 100 deg. Cent. 


be high, and long-stroke engines work the best. 
Lubrication is more difficult than with petrol, 
as the latter has certain lubricating properties 
in itself, which are absent in the case of alcohol. 
The best results are obtained with a mixture 
of 50 per cent. of alcohol with benzine. With 
this mixture, and an initial compression of 
100 Ib. to 110 1b. per square inch, the maximum 
pressure on explosion is about 170 Ib. to 215 Ib. in 
the earlier engines, and as much as 284 lb. per 
square inch in some of the later types. A small 
percentage of water in the alcohol appears to be a 

itive advantage, as the expansion curve seems 
srr maintained. Ignition of the charge is less 
rapid than with petrol. At present prices the 
50 per cent. mixture of alcohol and benzine is, in 
Paris, somewhat less than that of an equivalent 
amount of petrol. The price of the latter is, how- 
ever, somewhat artificial, and would probably be 
substantially reduced if the demand fell off owing 
to the competition of alcohol. At present some 
400 tons of petrol are annually used by the auto- 
mobilists of eet 


Cryton Ratways. 


Although Ceylon has not for six years added to 
the length of her railways, there is every indication 
in the official records of railway administration of 
a developing internal trade and of economical 
management. The tonnage of goods traffic has in 
that period increased from 411,915 to 505,750 tons, 
equal to about 4 per cent. per annum, the receipts 
from the same source having advanced almost in 
the same eo from 3,984,276 to 4,942,508 
rupees. Rice accounts for a fourth of the tonnage 
and tea for an eighth ; but rates for the latter being 
higher, it provides more than a sixth of the revenue 
from goods ; there has been a steady development 
in the tea traffic. It is further recorded that the 
Boer camp at Diyatalawa involved an addition to 
general goods traffic. As there has been a corre- 
sponding growth in passenger traffic, the gross 
receipts have mounted up to 8,272,351 rupees, 
or about two millions more than six years 
ago. This, on a mileage of 297} miles, gives 
an income of 27,841 2 per mile of railway 
open, as compared with 22,950 ru six years ago. 
Excepting in the early stages x giana history, 
when the mileage was limited to urgent necessity, 
this is the highest result attained, and would seem 
to justify the extension of the system ; in a deve- 
loping country it is of importance that work should 
progress steadily, and as only 600,457 rupees 
were expended on new works last year, there 
is room for greater enterprise. The heavier 
traffic over the lines, of course, necessitated an 
addition to train and locomotive mileage, but this 
has not gone up in the same ratio as the income. 
The percentage of expenses to income has de- 
creased from 55.19 to 52.88 per cent., which, how- 
ever, is still higher than in some previous years, 
owing to the higher cost of maintenance, attri- 
butable to dearer material. Rails of 88 lb. are 
being substituted for 72 Ib. on curves and gradients, 
and cost 143 rupees per ton against 97 rupees in 
1897. This, however, is more or less a transitory 
cause ; locomotive charges were much less. Thus, 
while the receipts per train-mile have in the six 
years increased from 5 rupees 46 cents to 6.23, 
the expenses have only gone up from 3.1 to 3.29, 
so that the net revenue is nearly 3 rupees. In 
other words, the 2974 miles of railway have earned 
3,898,041 rupees of profit on a capital cost of 
53 million ers which means about 74 per cent., 
apart from the fact that renewals and some new 
works have been paid for out of revenue, 


Low TemPERATURE RESEARCH. 
An interesting contribution has recently been 
added to the Proceedings of the Royal Institution 
by Miss Agnes M. Clerke, summing up the work 
done by the Institution in connection with low 
temperatures. The funds for carrying out this 
investigation have largely been provided by an 
American, Mr. Thomas G. Hodgkins, who in 
1895 presented a sum of 100,000 dols. to the 
Royal Institution for the promotion of research. 
Much, it is true, had already been accom- 
lished, as the work of Profeesors Dewar and 
leming on the resistance of materials at tem- 
peratures approaching the absolute zero was carried 
out in 1893, and few of the months of the following 
two years were unmarked by new developments of 
Professor Dewar’s researches. The expense was, 
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have been restricted but for the timely present of 
Mr. Hodgkins, which has later on been supple- 
mented on two occasions by the Goldsmiths’ Com- 
pany. Miss Clerke’s summary of the work done 
and the results attained will be welcomed by 
all who have been unable to follow in detail 
Professor Dewar’s accounts of his work which 
have appeared from time to time in different 
publications, The culminating point was reached 
when in 1898 hydrogen was obtained in a static 
liquid condition.. It proved to be an extremely 
light colourless liquid, only one-fourteenth as 
heavy as water and boiling at a temperature of 
— 252.5 deg. Cent. Somewhat later, hydrogen 
ice was also obtained, having a freezing point 
of about 15 deg. Cent. absolute. For years 
hydrogen remained the one so-called permanent 
gas, but no sooner had its volatility been 
subdued than it was found that helium, a gas but 
newly discovered, had a still lower critical point, 
as it refused to liquefy even at the temperature of 
— 262 deg. Cent. By its aid, however, it is hoped 
that before many years a temperature within about 
5 deg. of the absolute zero will at last be reached. 
Expensive as the liquefaction of hydrogen has been, 
that of helium will necessarily be much greater. By 


means of these low-temperature researches it has | P® 


been shown that ordinary air contains about 1 part 
of pure hydrogen in 5000. This is undetectable by 
ordinary methods of analysis, but by liquefying the 
air contained in a tube by immersing it in liquid 
hydrogen, spectrum analysis reveals the presence 
of this gas, as also of helium in the uncondensed re- 
sidue, It will moreover be remembered that by 
fractional distillation at low temperatures Professor 
Ramsay and Dr. Travers detected the presence of four 
new gases, besides argon, in the air which but a few 
years back was supposed to contain nothing but 
oxygen, nitrogen, a little carbonic acid, and water. 


** Recorp” AcTIVITY IN THE SHIPBUILDING 
TRADE. 


Never has the tonnage of merchant vessels in 
course of construction been recorded at such a high 
figure as that notified this week by Lloyd’s Regis- 
ter of Shipping—1,414,120 tons, the gross measure- 
ment of 477 vessels, all, with the exception of 
20,655 tons, being steamers. This is 210,000 tons, 
or 174 per cent., more than at the corresponding 
date last year, and 105,000 tons higher than re- 
corded in the return for the quarter ending with 
June, the increase being almost entirely in British- 
owned ships. The nearest approach to this record 
total was in December of 1898, when the aggregate 
was 1,401,087 tons. The total now is the more satis- 
factory as the vesselslaunched have been as numerous 
as at wae Beer period. Thus during the quarter 
just ended 159 vessels, of 430,425 tons, were floated, 
making for the past nine months 1,104,000 tons. It 
follows, of course, that the number of vessels laid 
down has greatly exceeded the experience of pre- 
ceding months. Thus in the first quarter of 
the year the tonnage of vessels commenced was 
only 375,974, in the second quarter 350,931 tons ; 
but during the past three months the vessels 
laid down mounted up to 496,088 tons. The 
reason, of course, is the decrease in the cost of 
material, notably steel and coal, and, to a less 
extent, cheaper labour ; and it is to be hoped that 
no precipitate action on the part of the workers, 
either in shipbuilding, metallurgy, or mining, will 
affect the satisfactory conditions prevailing at the 
moment. Nearly all districts are sharing in the 
———_ recorded. Thus the Tyne, with 
279,426 tons of work on hand, has improved 
its position of a year ago to the extent of 51,000 
tons; but as com with three months ago, 
the addition is on y 13,600 tons. The Wear, 
with 190,509 tons, has gained on the total of a 
year ago about 28,000 tons, and on the figures 
of three months ago, 12,000 tens, Hartlepool and 
Whitby vary little, their quota being 95,290 tons ; 
while the Tees, with 100,050 tons, is in a 
worse position than three months ago, when 
there were 112,275 tons on hand, but the total a 
year ago was only 94,778 tons. At Glasgow 
there are 107 vessels building, of 280,265 tons— 
53,500 tons more than a year ago and 35,600 
tons in excess of the total in June last; while 
at Greenock the 54 vessels, of 168,275 tons, repre- 
sent an increase of 11,460 tons on the figures of 
October last year, and of 6000 tons when compared 
with June last. Belfast shows a record: 26 vessels, 
of 229,018 tons—35,000 tons more than a year 
ago, and 39,000 tons over the total of three months 





ago, and this brings us to the remark that there are 
now 18 vessels building of over 10,000 tons, in addi- 
tion to three of over 9000 tons, as against 14 and 2 
respectively three months ago. Unfortunately, 
however, the number and tonnage of warshi 
building has decreased, but ere many weeks 
are over we hope to hear of six large British war- 
ships being ordered from private firms, totalling 
65,500 tons, with three ships, of 42,800 tons, for the 
dockyards. Meanwhile the condition now as com- 
pared with three months ago is as follows : 

October, 1901. July, 1901. 





tons tons 

Merchant ships ... ... 1,414,120 1,300,179 
British oumiige (Dock- 

Uk wee one ASQ 172,340 
British warships (private 

works)... ...  ... 183,400 209,390 

Foreign warships... as 21,375 21,495 

Total ...  ... 1,789,165 1,703,404 


There is thus an increase over all of 85,761 tons. 





HENRY JULIUS SMITH. 
By M. F. O’Rettty, D.Sc. 


A DISTINGUISHED American electrical engineer has 
ssed away in the person of Mr. Henry Julius Smith, 
of Pompton Lakes, New Jersey. He did not belon 
to the class of scientific worthies that quote Maxwel 
familiarly, and glibly discuss the views of Heaviside, 
but rather to the small body of men who have a clear per- 
ception of the subtle workings of the electric current. 

rn in 1844, he received his early training in the 
schools of Boston ; and, as it was conducted on the 
older lines, he became and always remained a 
stickler for the classics. However, the thoroughness 
with which modern languages and their literature are 
taught nowadays made him less encomiastic about the 
value of Homer and Virgil in evolving the mental 
faculties of the tyro, and more willing to admit the 
strong claims put forward by colleges and universities 
in favour of modern subjects and modern methods. 

Young Smith was still in his teens when forced to 
leave the class-room for the workshop. His career 
was carved out for him by circumstances, and accord- 
ingly he became a mechanical engineer. He took 
kindly enough to his work, and sought to improve 
every opportunity that offered in order to become 
familiar with the scientific principles connected with 
his manual Jabour. Books were bought and eagerly 
conned by the aid of midnight oil. Mechanics, 
heat, and especially electricity were his favourites. 
With characteristic firmness he eliminated distrac- 
tions, and welded himself to rene f 

In 1870 he gave up mechanical for electrical engi- 
neering, in the manufacturing department of which 

rofession he rose to eminence and affluence. In 1885 

e had charge of the electrical work connected with 
the removal of Flood Rock reef, which obstructed 
navigation at Hell Gate, and the memorable blast of 
October 11 told the thousands of spectators that lined 
both shores of the East River the efficient way in 
which he had dealt with the 300,000 lb. of explosives 
used on the occasion. 

A few years later he removed to Pompton Lakes, 
@ picturesque spot in the State of New Jersey, 38 
miles from New York. Attracted by the beauty of 
the scenery, but especially by the facilities which the 
place offered for the utilisation of water power, he 

urchased 900 acres of land on both sides the Wanaque 

iver. At one point in its course the stream leaps 
over a ledge 16 ft. high, and from this miniature 
Niagara the sure eye of the engineer saw that he 
could derive all the power n for the operation 
of the extensive electrical plant which he in con- 
templation. This was in 1888, when there was so 
much talk about harnessing Niagara and convertin 
some of its vast mechanical power into the energy o 
the electric current. 

A dam was built and a slender portion of the stream 
diverted into the wheel pit 25 ft. below the level of 
the river. Geared to the vertical shaft of the turbine 
are two direct-current dynamos, one of which su 

lies 10 horse-power to the works, and the other 

oe to the little borough of Pompton. 

In the shops are constructed the igniting dynamos 
originally patented in 1887, and subsequently in 1895, 
for blasting and mining purposes, and also the electric 
fuses of various kinds that are required for such 
operations. 

The portable dynamo has achieved considerable 
success, having found favour with engineers in all 
parts of the world. One hundred of them are turned 
out per month, while 30,000 fuses are made every week. 
The dynamo-shops and fuse-making huts are distri- 
buted along the river front for quite a distance, form- 
ing together a sort of straggling electrical hamlet. The 

nius of the place chose for his residence the crest of a 
Fnoll which commands a view of the works and of the 
country for many a mile round, being limited by the 
well-timbered slopes of the Wanaque on one side, and 





by the blue tops of the circling Orange Range on 
the others. 

The mansion itself is an interesting object-lesson on 
the application of electric energy to the wants and 
comforts of life, as electricity is used for lighting the 
apartments and grounds, and for such domestic pur- 
poses as cooking, ironing, churning, driving fans, 
sewing machines, and coffee-mills. 

Mr. Smith’s hobby of late years was the automobile, 
and his only distraction consisted in trips through the 
borough with a congenial friend by his side. He liked 
on such occasions to watch his ammeter and voltmeter, 
and to discuss with his electrical partner the back 
electromotive force of the motor, and kindred topics. 

The end came rather suddenly; while yet in the 
full vigour of manhood he was stricken by the hand 
of death. All Pompton followed his remains to the 
grave; for to him the borough was indebted for most 
of the improvements which make it to-day one of the 
finest and most thriving in the State of New Jersey. 
Conspicuous in the funeral cortege was the favourite 
automobile draped in mourning and laden with the 
floral tributes of those who appreciated Mr. Smith 
for his electrical ability, his public services, or domestic 
virtues, 

The distinguishing traits of his character were a 
strong will and a high energy-potential, both governed 
by an even and winning serenity. In all his enter- 
prises and all his dealings with his fellow-men, you 
were sure to find the fortiter in re, but always accom- 
panied by the suaviter in modo. These are the qualities 
that beget esteem and command success. Like the 
philosopher’s stone, they change the dross of life into 
the golden amenities that make it profitable and enjoy- 
able. 





CURRENT RAILWAY CONSTRUCTION. 

WE are now in a position to review the constructive 
operations in which the principal railway companies 
of the United Kingdom are at present engaged. The 
financial conditions of the past half-year were not at 
all favourable for the prosecution of new works, and 
several companies have greatly curtailed their expen- 
diture of additional capital. Among the companies 
which have adopted this policy is the Belfast and 
Northern Counties, which only disbursed 10,8427. on 
capital account in the first half of 1901. The prin- 
cipal work which the Belfast and Northern Counties 
has had on hand of late has been the improvement of 
the Antrim station. The additional capital expendi- 
ture of the Great Southern and Western during the 
past six months was 74,711/., the principal item being 
the Drumcondra link line, which involved an out- 
lay of 13,606. This link line has now been 
opened for traffic to North Wall. Sea protection 
works at Youghal have been completed, and have been 
attended thus far with satisfactory results. The 
outlay involved in these works in the first half of this 
ear was 1109/. The capital expenditure of the Great 
orthern of Ireland in the first half of this year was 
59,2537. The principal item in this expenditure was 
the Sutton and Howth electric tramway, which has 
now been opened for traffic. The outlay made upon 
this tramway (including working stock) in the past 
half year was 16,377/. The Great Northern of Ireland 
also expended 8774/. during the past six months in 
doubling its line from Portadown to Trewand Moy. The 
London, Tilbury, and Southend expended 69,783/. on 
capital account for the first half of this year, the 
principal items being a tubscription of 35,000/. 
to the Whitechapel and Bow Railway, and 13,392I. 
for sundry works on the company’s own main 
line. The Whitechapel and Bow Railway is mak- 
ing steady progress, and it is expected that it 
will be ready for opening by Easter, 1902. The 
new capital expenditure upon -the Metropolitan 
in the first half of this year was 36,075/., in which 
sidings and widenings figured for 10,5727. As, of 
course, is generally known, the great question which 
presses upon the attention of the directors of the 
Metropolitan is the electrification of the town lines of 
the system, so as to enable it to deal more effectively 
with the competition of the Central London. The 
Metropolitan District expended 47,742/. of additional 
capital in the first half of this year, the principal items 
being 12,2397. paid out in connection with the Ealing 
and South Harrow line, and a subscription of 35,000/. 
to the Whitechapel and BowRailway. Wehave already 
said that the Whitechapel and Bow Railway, which is 
romoted by the London, Tilbury, andSouthend and the 
etropolitan District jointly, is approaching comple- 
tion ; and the same may be said of the Ealing and South 
Harrow line. The Metropolitan District is also endea- 
vouring to attain the best system of electrification, but 
nothing definite has been at present decided upon. 
The expenditure of capital by the Midland Great 
Western is almost ata standstill. It only amounted 
in the first half of this year, so far as new works pro- 
perly so-called are concerned, to 2963/. ; but 21,793/. 
was expended for additional working stock, making 
the whole addition to capital for the half-year 24,756/. 
As usual, the North Staffordshire is adding very 
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cautiously to its capital account, the additional ex- 
penditure for the first half of this year having been no 
more than 23,947/.; the Leek and District Light 
Railway figured in this total for 2895/. The new 
capital expenditure of the Taff Vale in the first half 
of this year was 76,357/. The principal item in this 
total was the outlay made on the Windsor dock, viz., 
23,5291. ; the remainder represented various improve- 
ments carricd out upon lines already opened for traffic. 

Thus far we have only dealt with undertakings of 
second-rate importance. The larger companies have 
been expending capital more freely, and have had more 
ambitious works on hand ; still, even the larger com- 
panies have practically completed their construction 
programmes, and have been priacipally engaged upon 
additional sidings, further widenings, and station 
improvements, The capital expended in the first half 
of this year by the fourteen larger companies has been 


as follows: ; 
Company. — 
Caledonian ... oe 778,880 
Glasgow S. Western 221,622 
Great Central 216,653 
»,  Hastern 559,114 
»» Northern 438,678 
»» Western... Ke 929,733 
Lancashire and Yorkshire 554,146 
Brighton ... % we 702,617 
North-Western 746,349 
South-Western 579,528 
Midland .... 1,376,709 
North British ; 452,135 
» Eastern... i 596, 187 
South-Eastern and Chatham 620,411 


The fourteen companies accordingly expended 
8,772,762/. between them in the course of the past 
six months. At the companies’ half-yearly meetings, 
however, a good deal of alarm has been expressed as 
to the constant tendency of capital accounts to in- 
crease, whether the surrounding conditions are favour- 
able or not; and it appears probable that the com- 
panies will have to postpone many new works to a 
more convenient season. In the new capital expen- 
diture of the Caledonian, subscriptions to other rail- 
ways figured for 127,500/. The Shieldmuir, Wishaw, 
and Mewmains Jine has bean completed, and an ex- 
tension of the pier at Wemyss Bay has also been 
finished; while good progress has been made with the 
new dock at Grangemouth, and the Cathcart and 
Newton section of the Lanarkshire and Ayrshire line. 
The Glasgow and South-Western has opened five new 
platforms in connection with its St. Enoch station ; 
the company has also made more or less consider- 
able progress with its Barrhead line, the Gates- 
head and Hurlford line, and the Dalry and North 
Johnstone line. The Catrine branch and the Cairn 
Valley light line has been commenced. The 
directors of the Great Central have not yet placed 
a contract for an authorised line from Neasden 
to Northolt; but they will probably do so shortly. 
A contract for the Great Western and Great Cen- 
tral joint line from Northolt to High Wycombe 
has been let. A further expenditure of 26,1147. was 
made in the first half of this year upon the Great 
Central extension to London. In the course of the 
past half-year the Great Eastern expended 37,385/. in 
widening works between Ilford and Romford. A 
further expenditure of 31,000/. was also made upon 
the Norfolk and Suffolk joint lines; while 56,774. 
was paid out in connection with the construction of 
the Woodford and Ilford line. Of the more im- 
ortant works which the Great Western has in 
and, the South Wales and Bristol direct line, the 
Acton and Northolt line, the Truro and’ Newquay line, 
the Roath branch, and the Bristol Harbour lines have 
been well advanced during the past half-year. The 
Wrington Vale light line, the East Usk extension, and 
the Rhos lines near Wrexham, are approaching com- 
pletion. The Great Northern has opened for mineral 
traffic the Pleasley and Langwith section of its 
Leen Valley extension. A viaduct over the main 
line and tidiogs at Red Bank, Doncaster, has made 
good progress; all the brickwork and approaches 
have been completed, and two of the spans of steel- 
work have been erected and fixed. The Lancashire 
and Yorkshire has a new line in hand from South 
Shore to Kirkham ; six of seventeen bridges have been 
completed, and nine are now in progress. About two- 
thirds of the earthworks have also been completed. 
The principal work upon which the London, Brighton, 
and South Coast was engaged during the past half- 
year was the enlargement of the Victoria station and 
the widening of the line between Victoria and Batter- 
sea. The outlay made under this head during the six 
months was 384,411/., of which 379,896/. related to 
land and compensation payments. The London and 
North-Western is now working by means of new 
subways nearly the whole of the goods traffic at 


Crewe separately from the passenger traffic ; about 46 oA, 


miles of additional lines and sidings are now avail- 
able for goods and mineral traffic, and a new shed for 
dealing with trans-shipped goods has been brought 


widening works in hand upon its Trent Valley and 
Chester and Holyhead lines. The London and 
South-Western has opened a light line between 
Basingstoke and Alton, and its Amesbury and 
Military Camp light line is approaching comple- 
tion; the works of the Meon Valley line and the 
Exmouth and Salterton line are also making good 
pes. The Midland materially advanced its 

ew Mills and Heaton Mersey line; a tunnel at 
Disley has been completed, with the exception of about 
250 yards; the stations are in hand, and the line is 
expected to be available for goods traflic by the end 
of this half-year. Good progresshas also been made, 
by the Midland with its ee harbour works. A 
considerable portion of the harbour has been excavated 
to its full depth ; the north quay has been completed 
for the greater part of its length, and the south quay 
is also under construction, together with the break- 
water heads. The North British has made fair pro- 
gress with its Methil Dock protection works ; a large 
number of 50-ton blocks of concrete have been made, 
and a travelling crane has been provided to deposit 
them on the outside of the east pier. The masonr 
work on the Leith Walk branch is well advanced, 
but the cuttings and embankments have been de- 
layed by a large amount of rock having been 
found in a deep cutting at Lochend. The cutting 
is now, however, nearly completed. The greater part 
of the works of the Ccaaiies branch have been 
finished, and the permanent way is being laid. The 
North-Eastern expended during the past half-year 
59,3737. upon an extension of its Middlesbrough dock, 
and 49,9897. upon its Seaham and Hartlepool line. 
The South-Eastern and Chatham has had no important 
new work in hand; but has been occupied with 
almost endless widenings, especially in and about the 
metropolis. In the course of the past half-year 
34,027/. was also paid out in connection with carriage 
and wagon shops at Ashford. 





Grimsspy Exzcrric Tramways.—Mr. Trotter, Board 
of Trade electrical inspector, visited Grimsby on Friday, 
and tested the electrical appliances of the Grimsby 
tramways system between that town and Cleetho 
The inspector expressed his satisfaction at what he had 
seen. 





Breician MetatiureicaL Inpustry.—The number of 
blast-furnaces going in the Hainaut last year was 17, 
while three were out of blast. The number of steam 
engines in the Hainaut in 1900 was 140, representing an 
aggregate force of 6883 horse-power. The number of 
workpeople employed was 1332. The quantity of iron 
minerals consumed in the Hainaut last year was 926,500 
tons, of which 898,000 tons came from abroad. The quan- 
tity of coke used (all Belgian) during the year was 479,350 
tons. The quantity of pig made for refining in the 
district last year was 165,610 tons, of the estimated value 
of 574,2107- The quantity of pig made for casting in the 
Hainaut last year was tons, of the estimated value of 
11,0822. The quantity of steel pig made in the Hainaut 
last year was 194,440 tons, of the estimated value of 
792,6447. The total quantity of pig of all kinds produced 
in the Hainaut last year was, accordingly, 362,635 tons 
of the estimated value of 1,377,836. The output of pig 
in the Hainaut last year showed a falling off of 35,755 tons, 
as compared with 1899, when an output of 398,390 tons 
was attained. The average price of the pig made in the 
Hainant last year was 3/. 15s. 4d. per ton. This was the 
highest price reached since 1873. Pig was imported into 
the Hainaut last year to the extent of 305,628 tons, of 
which 155,833 tons came from Great Britain, 73,283 tons 
from France, 53,684 tons from Germany, 12,260 tons 
from the United States, 6770 tons from the Luxembourg, 
and 3798 tons from other countries. The imports of 
American pig, which did not commence until 1896, are 
still small; but it should be observed that pig of 
American origin delivered by British firms to the 
Hainaut is officially treated as coming from Great 
Britain—that is, as being made in Great Britain. The 
number of iron works in activity in the Hainaut last year 
was 24 out of 25 existing. These works a 74,441 
workpeople at an average remuneration of 33. 5d. per 
, and they consumed 472,520 tons of coal, 207,605 tons 
Igian pig, and 81,040 tons of foreign pig. The pro- 
duction of finished iron last year was 262, tons, of the 
estimated value of 2,000,200/. Last = production of 
finished iron showed a falling off of 81,685 tons, or 23 per 
cent., as compared with 1899. The average price of rails 
in the Hainaut last year was 8. gee ton, as compared 
with 62. 19s. 2d. per ton in 1899; 5, 13s. 5d. per ton in 
1898 ; 5/. 8s. 4d. per ton in 1897 ; and 5/. 5s. 11d. per ton 
in 1896. There were nine steel works in activity in the 
Hainaut last year; they employed 3765 workpeople, 
at an average remuneration of 3s. 1d. per day, an 
they consumed 166,240 tons of coal, 46,735 tons of 
Bessemer pig, 197,085 tons of Thomas pig, and 8610 
tons of Belgian and foreign pig. They produced 
210,165 tons of steel ingots, and 12,470 tons of casting 
steel representing a total value of 1,359,952/. The pro- 
duction of finished steel last year in the Hainaut was 
330 tons below that of 1899. The uction of steel 
rails lest year was still moderate, but it showed an 
increase of 3485 tons, or 61 per cent., as compared with 
1899. The average price of the steel rails made in the 
Hainaut last year was 5/. 2s. per ton ; the corresponding 
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average in 1896 was 4, 10s. per ton, 


BOILER EXPLOSION NEAR CHELMSFORD. 


A FORMAL investigation has been conducted at the 
Shire Hall, Chelmsford, by the Board of Trade, with 
to the cause of a boiler explosion which occurred 
on hy os og at the Roxwell Corn Mille, Roxwell, 
owned by . E. 8. Ray. The Commissioners were 
Mr. Howard Smith, barrister-at-law, and Mr. G. Fuller- 
ton Bell. Mr. K. EK. K. Gough appeared for the Board 
of Trade, and Mr. Suthery, solicitor, for Messrs, Coleman 
and Morton, engineers, Chelmsford, who were interested 
in the case, having made repairs to the boiler. 

In — the proceedings, Mr, Gough said that the 
boiler was of the single-flued or Cornish type, 12 ft. 2 in. 
in length by 4 ft. 6in. in diameter, no information could 
be obtai as to the name of the maker or the date, but 
it was purchased with the Roxwell Mills in 1868, by the 
father of the present occupier, Mr. E.S. Ray. It was 
only used occasionally when the adjoining stream was too 
low to drive the water-wheel. In 1885 the boiler was 
taken to Messrs. Coleman and Morton’s works at Chelms- 
ford, and a new steel furnace tube was put intoit. The 
same firm in July, 1899, cleaned the boiler out and put in 
a new fusible plug, afterwards applying the hydraulic 
test to 70 lb. pressure, twice the pressure to which it was 

resumed the boiler was ordinarily worked. On January 
a last the furnace tube leaked, and Mr. Ray communi- 
cated with Messrs. Coleman and Morton, who sent over a 
boiler-maker to effect repairs. The boiler-maker, it was 
said, then told Mr. Ray that all the brickwork ought to 
be removed and the boiler thoroughly examined ; but being 
busy at the time, Mr. Ray said he wished to run it a little 
longer, and therefore did so. On Wednesday, February 
5th, the boiler exploded, the bottom plate of the middle 
ring of the shell ripping longitudi , and being torn 
away close to its longitudinal seams and circumferentially 
at one side through the solid plate, and at the other side 
ly through the solid plate and rivet holes at the seam, 
eaving an opening measuring about 7 ft. in length by 2 ft. 
in width. The steam and water rushing from the orifice 
thus made, wrecked the walls of the engine and boiler- 
house, and scattered the brickwork of the external flues. 
The boiler itself was carried 60 ft. into a road, striking 
the mill in its flight, many of the windows being broken. 
Mr. Ray, the owner, who was attending the boiler at the 
time, was severely scalded and otherwise injured. The 
boiler had been examined by an engineer-surveyor to the 
Board of Trade, and the cause of the explosion was found 
to be wasting of the plates through corrosion. 

Mr. Gough then called a num of witnesses, among 
them being Mr. South, engineer-surveyor to the Board of 
Trade, who stated that the plate at the bottom of the shell 
where it had rent had thinned away through corrosion, 
due to dampness arising from the seating. The plate at 
that part was only =, in. in thickness. ‘The evidence of 
the other witnesses need not here be reproduced, inasmuch 
- = substance of ~ is included oe 

lengthy summing up of the p: ings by the presiding 
Cosveblincen Mr. ioe Smith. 

At the close of the taking of evidence Mr. Gough sub- 
mitted a list of questions to the Court and requested 
an so ron thereon. The main question was whether the 
explosion was due to the neglect of the owner of the boiler, 
Mr. Ray, or to the neglect of the boiler-maker who had 
examined the boiler, and whether Messrs. Coleman and 
Morton, the employers of the boiler-maker, were respon- 
sible for such “a 

Mr. Suthery addressed the Court on behalf of Messrs. 
Coleman and Morton, and contended that when their 
workman, Charles Potter, told Mr. Ray, as he had done, 
that he might work the boiler at a pressure of 20 Ib. or 25 1b. 
per square inch, it was merely by way of conversation for 
which his clients could not be held responsible. On the 
two occasions on which Potter had been sent to the boiler 
he did precisely what he was instructed to do, and if he 
chose to give voluntary advice, sound or unsound, that, 
Mr. Suthery said, was outside the scope of his authority. 

Mr. Ray, addressing the Court in his own defence, said 
that, knowing very little about the boiler himself, he con- 
sulted Messrs. Coleman and Morton with to it, so 
as to be on the safeside. He felt that when they attended 
to the boiler in July, 1899, they had made a thorough 
examination of it, and so put him on a firm footing. 
He sent to them because he wanted to have the boiler safe, 
and when it stood successfully the test of 70 1b. he thought 
it was safe enough for anything. In January last he saw 
a little leakage at the back of the furnace, and again sent 
for Messrs. Coleman and Morton, and their man, Potter 
after doing some repairs, advised him to have the boiler 
thoroughly examined, as ip was ing a good deal. 
ee r. Ray) said as he was very busy at the time he 
would like to use it a little longer before doing that, and 
Potter replied that he must use it for as short a time as 
poate, and at as low a pressure as possible, mentionin 

Ib. or 30 1b. Apart from the personal injury he h 
sustained, Mr. Ray said he estimated the damage done to 


his by the explosion at 3507. 

Memen Oceans and Morton’s bill to Mr. Ray for 1899 
mentioned ‘journey time examining and cleaning 
boiler,” &c., the total amount of the a being 47. 10s. 

Referring to this account, Mr. Howard Smithcommented 
upon the use of the word “‘ examining” as applied to the 
boiler. Mr. Coleman replied that the word was perhaps 
& wrong one to use in the account. He denied that his 
firm had ever received instructions to really examine the 
boiler. They could not make a thorough examination for 
the amount named, nor could they have done so in this 
case without taking the brickwork down. 

Mr. Gough, replying on behalf of the Board of Trade, 
commented upon the action of Messrs. Coleman and 
Morton’s man, Potter, and referred to the test of the 
boiler he had made in 1889, to a re of 70 Ib., as 





having been made without sufficient data. Potter 
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admitted that when he was sent to the boiler the 
second time he saw that the soot taken from the flues 
was damp, bub he took no steps to ascertain the source 
of that dampness. He (Mr. Gough) did not profess to be 
an engineer, but he should have thought that it would 
have suggested a leakage from the boiler. There appeared 
to be at least some justification for Mr. Ray continuing to 
work the boiler, having regard to the fact that the pres- 
sure at which it might be worked had been named to him 
by a competent man, or at least by one sent out by his 
employers as a competent man. 

Mr. Howard Smith pointed out that Mr. Suthery con- 
tended that Potter was only sent to the mill to do cartain 
repairs, and that the advice which he afterwards gave 
was outside the scope of his authority. E 

Mr. Gough replied that this was true, but could it be 
urged that when the fact was brought to Mr. Coleman’s 
knowledge that Potter had been to Mr. Ray’s and had 
found the boiler in the bad condition described, no 
information had been sent to Mr. Ray by Messrs. Cole- 
man and Morton ? 

Mr. Howard Smith said that at present he thought 
Potter was acting within the scope of his authority, but 
it was a point of law which he would have to consider. 

Mr. Coleman said that the principal part of the work 
charged for was not by any means the examination of the 
boiler. There were repairs made and the boiler was then 
tested by hydraulic pressure. He thought the use of the 
word ‘‘examining,” in the account, was wrong. 

Mr. Howard Smith then gave judgement. He dealt 
very ably and at great length with the evidence which 
had been given, and traced the history of the boiler up to 
the day of the explosion, together with all the various 
details of its construction and working. The owner, 
Mr. Ray, who had given evidence, had had no mechanical 
training, but he had seen his father work the builer and 
engine, and from what he had seen he worked them 
himself. According to his statement, about July, 1899, 
he requested Messrs, Coleman and Morton to examine the 
boiler for him. Mr. Coleman in his evidence had told the 
Court that he received no instructions to examine the 
boiler in the sense of seeing that it was in good condition ; 
but that he understood his instructions to be to see what 
repairs were necessary and to effect such repairs. Accord- 
ingly, Charles Potter, who had had 26 years’ experience 
in boiler repairing, and had been employed by Messrs. 
Coleman and Morton for two years, received instructions 
from the foreman to go to Roxwell Mills, as it was thought 
there wasa ve at the flange of the feed pipe. Potter, 
and others with him, cleaned the boiler out and put ina 
fusible plug. Potter said the boiler then looked in very 
fair condition, and the thickness of the plate where he 
bored a hole for the insertion of the plug was ;'; of an 
inch. No brickwork was taken down from the shell so 
that he could not make a real examination of the boiler. 
He subsequently applied a cold water test to a pressure 
of 70 lb., or twice the presumed ordinary working pres- 
sure. The account for this work as rendered by Messrs. 
Coleman and Morton read ‘‘ journey and time oe 
and cleaning boiler &c.” The question was, What woul 
an ordinary person think from the conduct of Potter at 
the boiler, and from the account afterwards sent in? The 
Commissioners, Mr. Howard Smith said, had come to 
the conclusion that such a person would suppose that the 
boiler had been examined in the sense of being thorough] 
examined, although of course any one acquainted wit. 
such matters would have known that such was not the 
case. The Commissioners thought that Mr. Riy was 
justified, considering what he knew of the management 
and upkeep of boilers, in believing that the boiler was 
examined and was in safe condition, especially as he had 
stated in his evidence that his object in going to Messra. 
Coleman and Morton was to get the boiler examined. 
In January, 1901, there wasa leakage in the furnace tube, 
and Messrs. Coleman and Morton, who were again called 
in, sent Potter, who removed the defective rivets, caulked 
the plates that were sprung, and put in a new fusible 
plug. The boiler had been shor of water, and Mr. Ray 
inquired if much damage had been done, and Potter 
replied in the negative. Potter then noticed damp in 
the soot taken from the flues. On taking out some 
bricks near the blow-off tap where he thought leakage 
would be found, he ascertained that there was corro- 
sion going on, and he teld Mr. Ray that the boiler was 
getting into a bad state, and that the sooner he had it 
examined the better. Mr. Ray, however, wished to work 
it a little longer, and Potter informed him that a pressure 
of 30 lb. to 35 1b., at which it had been working, was too 
mach, and that it should not exceed 20 Ib. or 25 Ib. at the 
utmost. Potter moved the weight on the lever, thinking 
the valve would blow-off at 201b., and then left. He never 
inquired from Mr. Ray as to the age of the boiler, a 
question the Commissioners were rather suprised he did 
not put. On February 5th, the fire was lighted, and soon 
afterwards the steam gauge registered 28 lb., but the 
safety valve did not blow-off. Some little time after this 
the boiler exploded, with the serious results laid before 
the Court. The boiler was subsequently examined by 
Mr. South on behalf of the Board of Trade, and he found 
that the explosion was due to the wasting of the bottom 
plate of the shell for about 2 ft. circumferentially, through 
external corrosion caused by dampness. The plate torn 
from the shell, and which was found among the débris in 
two pieces, was about , in. thick at the thinnest part, 
and Mr. South was of opinion that it was of even less 
thickness at the original line of fracture. The boiler was 
unable to stand any useful pressure at all, and burst from 
sheer weakness through the wasting of the shell plates 
externally. 

In answer to questions put by the Board of Trade, Mr. 
Howard Smith said the Commissioners found that no 
— instructions were given by Mr. Ray to Messrs. 

leman and Morton, and that he was justified in thinking 





that the boiler was thoroughly examined by their man in 
July, 1899. But the boiler was certainly not thoroughly 
examined on that or the subsequent occasion. Neither 
was ib properly tested by hydraulic pressure, because 
Potter, not knowing the working pressure or the age of the 
boiler, had no reliable data to go upon. He was not 
jastified in giving assent to the boiler b3ing worked at 
25 lb. pressure. Mr. Ray did not take proper precautions 
to cause the boiler to be periodically examined by a com- 
petent person, but he was justified in working ib after 
the information given him by Potter. Proper measures 
were not taken to insure the boiler being worked under 
safe conditions. The explosion was not caussd by the 
neglect of Mr. Ray, but by the neglect of Charles Potter, 
who had behaved in a most negligent manner. He was 
sent in January last to see to a leakage in the furnace, and 
this he remedied, and he then found the boiler to be 
much corroded. As the yg eyes of a competent 
firm, he ought to have told Mr. Ray that the boiler was 
not safe; but instead of this, although he advised an 
early examination, he said the boiler could work ab 20 Ib. 
or 25 1b. for a short time. What right had he to say that, 
seeing that the boiler was not fit for any pressure? With 
siaed to Mr. Suthery’s contention, the Commissioners 
considered that Potter was acting within the scope of his 
authority when he gave his opinion as to the condition of 
the boiler, and that what he did was not outside the 
ordinary work of an engineer. Therefore, having found 
him negligent, they must find Messra. Coleman and 
Morton responsible for their servant’s neglect. The Com- 
missioners did this with reluctance, because they thought 
Potter had. not wittingly been guilty of negligence, and 
also because Messrs. Coleman and Morton were a firm of 
engineers of experience and repute. 

On this finding of the Court, Mr. Gough asked that 
Messrs. Coleman and Morton should be ordered to pay 
a part of the cost of the investigation. The total expense 
would be about 607. 

Mr. Suthery urged that no such order should be made, 
as Potter had not done anything which he believed to be 
improper. He ought, of course, to have reported to his 
employers without expressing any opinion to Mr. Ray. 
It was just one of those cases where an unfortunate event 
had occurred without anyone being particularly re- 
sponsible. y : 

Mr. Coleman, in reply to Mr. Howard Smith, said that 
Potter’s w: were 263. a week. That showed on | 
never intended him to “examine” the boiler, althoug 
wages were very much lower in that locality than in 
London. 

Mr. Howard Smith said thatsoms order must be made, 
butit should be as light as possible. He thought that 
Messrs. Coleman and Morton should pay to the Board of 
Trade the sum of 10/7. He was sorry to make such an 
order, but it would be of no use to make any order 
against Potter. . 

Mr. Suthery said he agreed with the judgment, the 
Court having found Potter guilty of negligence, but, 
with all deference, he asked the Commissioners to grant 
a case on the point as to whether employers were bound 
by the voluntary advice given by their servants. 

Mr. Howard Smith declined to do this, and said he 
must leave Mr. Suthery to obtain a writ of mandamus if 
he wanted a case. f 

The proceedings then terminated. 





THE LOSS OF THE ‘“ COBRA.” 
To THE EprTor oF ENGINEERING. 

Srr,—In such reports, &c., as I have happened to see 
concerning the los3 of the Cobra, nothing whatever has 
been said about the provision made in the boat for resist- 
ing unusual stresses due to the ‘‘ gyroscopic ” effect set up 
by the rotation of her turbines and screws. 

Tb ap very surprising that such a matter should be 
overlooked, but possibly it may have been. [If so, it is 
clearly important to call attention to it. 

It seems plain that the stresses produced by “‘ gyro- 
scopic” effecth must have been vastly greater than any- 
thing of the kind to be met with in a vessel of usual 
design, that they must have been added to usual stresses, 
and that the shape of the boat was such as to afford a 
great leverage tending to break her back. 

Notwithstanding the distaste which one must feel, 
under present circumstances, for anything tending to 
call the design of the boat into question, ib seems but 
proper to suggest that this point should be ‘‘ thrashed 
out.” 


Yours respectfully, 
pw. W. SERRELL, Jun. 
7. Rue Drouot, Paris, October 5, 1901. 
[The point referred to by Mr. Serrell was raised by a 
correspondent in our last issue.—Ep. E.] 





To THE Eprtor or ENGINEERING. 

Srr,—Although my name is nob mentioned by ‘‘ Igno- 
ramus ” as one of the ‘‘competent readers” who might be 
able to solve his question, nevertheless, I venture to reply 
and hope I may put the matter sufficiently plain so that 
even an ignoramus will be able to understand it. 

The two sets of screws that were employed in the 
Cobra revolved in opposite directions at the same speed. 
When two gyroscopes are mounted in the same frame, 
provided that they are of the same weight, and are rotated 
at the same velocity in opposite directions, they do not 
offer any real or apparent stability or stiffness to the 
frame. On the contrary, the frame will rotate or turn at 
any angle with the same freedom that it would if the 
gyroscopes were not spun at all. However, if one is 
stopped os there is some a nb we" Paes 
again, a single gyroscope spinning in a frame offers no 
resistance to being tilted in a vertical direction, providing 
that the frame is sufficiently rigid to prevent the gyro- 


| scope from moving to the right or to the left. It is the 
| freedom of the angle to change in a horizontal direction 
| which gives the stiffness or resistance against a vertical 
movement ; stop either, and the other vanishes with it. 
Consequently, in any case, the (eager action of the 
turbines and the screws could not have contributed in the 
least degree to the breaking in two of the Cobra. 


Yours truly, 
London, October 9. 1901. Hrraw 8. Maxim. 





FOREIGN COMPETITION IN NEW 
ZEALAND. 
To THE Eprror oF ENGINEERING. 

Srr,—I have been not only a reader but a student of 
your excellent paper for many years, and knowing the 
interest you take in the development of British trade, I 
venture to address you shortly on ono or two phases— 
home and Colonial—of the subject. I enclose you one or 
two newspaper clippings to indicate what is taking place 
here; these could be multiplied—for instance, there is a 
British steamer from New York at our wharf discharg- 
ing twenty-five Baldwin locomotives, I may say in 
passing that these machines will not bear comparison 
with English locomotives ; they are, however, consider- 
ably cheaper, being. like y-made boots, made to 
sizes. They are rough, but moderately strong, and are 
well suited to the class of driver (as a rule) we have, who 
seem to be incapable of feeling any sympathy with their 
engines, and bang them about accordingly. 

Our Government have been more than loud in their 
Imperialistic professions, and have done much to justify 
them, at no expense to themselves; indeed, when you 
consider everything, their chief motive seems to encou- 
rage situations which give a —- justification for 
their drawing exorbitant travelling and other allowances ; 
how otherwise can you account for the fact that while 
they were loudest with their professions of devoted 
loyalty and were bleeding the people, to confirm them, 
they were entering into a contract with an American 
firm (Spreckles), mye J its steamers to the exclusion 
of the local Union Steamship Company and the British 
lines—discriminating against them, in fact, and sending 
its orders for locomotives, carriages, and wagons to 
America. On the other hand, it is only fair to say that, 
so far as the mercantile community other than those con- 
nested as agents with the London shipping lines is con- 
cerned, they are unable to understand the position ; 
these lines will carry from New York and Hamburg vid 
London to New Zealand, at London to New Zealand rates, 
and when a loading direct can be obtained at consider- 
ably lower rates; and, again, when we see how British 
railways discriminate against British goods in favour of 
the foreigner, it appears to us poor colonials as simply 
monstrous. : 

When you further consider all this in the light of the 
utter absence of interest in, and sympathy with, British 
trade that seems to us to obtain with your official class ; 
indeed, the reading of official Acts, the _— to ques- 
tions in the House of Commons, give us the impression 
that the British merchant and manufacturer is a nuisance 
to be discouraged, and they are discouraged by the 
encouragement of the German and American manufac- 
turer; men of the Lord Lansdowne and Balfour type, and 
a large unmber of the Civil Service superior people, should 
be impossible in the modern properly-equipped ; State. 
They are, however, hastening the day when salaries 
shall be paid to capable men and pensions only to the de- 
serving. In the struggle which is clearly impending 
there will be no places for such men if Britain is to main- 
tain her position. 

Yours faithfully, 


JOHN RANKIN, 
Wellington, N.Z., August 26, 1901, 





Scottish Inpustrirs, Natural History, ARrcH#«O- 
LocY, Epucation, &c.—In connection with the Glasgow 
meeting of the British Association there were prepared 
by a special committee, over which Mr. Robert Caird, 
LL.D., presided, three hand-books, dealing (1) with the 
Fauna, Flora, and geology of the Clyde area; (2) with 
local industries of Glasgow and the West of Scotland ; 
and (3) with archzeology, education, medical and charit- 
able institutions. The treatment of the several subjects 
is so admirable and complete that ib is satisfactory to 
learn that the books can now be purchased by any one. 
The firat volume especially is most comprehensive and is 
the fullest record ever prepared, and will be welcomed by 
all interested in natural history. The volume dealing 
with industries is useful, although, perhaps, not so unique. 
It deals with mining, quarrying, Soaiie , mechanical 
engineering, eorine epee and shipbuilding, trans- 
port, textile industries, chemical industries, &c. ; but in 
one or two instances the treatment is too suggestive of 
the catalogue—a result probably of an effort to include 
the greatest amount of information in limited space. 
The third volume is, from some points of view, even 
more interesting, for Glasgow, although perhaps not 
so rich as some other cities in its archeological feataree, 
has the undoubted merit of po: ing the finest of 
educational and medical institutions, while excelling in 
charity ; and a study of the of such organisations 
affords a useful object-lesson which may bring profit. 
Seeuarn’ the volumes is a splendid map of the dis- 
trict, illustrative of the subjects dealt with. Altogether, 
the series is worthy alike of the city and of the British 
Association ; and on its high merit those concerned, and 
notably Dr. Caird, are to be felicited. Information re- 
garding the publication of the books may be had from 
the Glasgow secretary of the British Association, Mr. 
John 8. Samuel, 30, George-equare, Glasgow. 











u) 
Z 
~ 
es 
es 
Z 
oO 
Z 
es 








‘27wo 661 OBed uo poquiosep pure ‘27up JeT oBed uO ‘ez “31,7 
4q ONIMMANIONY Ul pozergsny[I sea Suyunow siyy, , 








*pojajduioo ere Axroulyqovur Joy puUe foss0A OUT, 
4"0Injiede un3 
ey? sesoyo Ajox0[dur00 yorym ‘yorgy “ul $F ‘noULIE [9048 
peue JO perys reosto-1uies @ Burdi11e0 soBeiise0 
qoatd [814Ue0 UO pazuNoU pus [epez10 oY} UT peoetd ore 
suns “Ul-9 CATOM} OY], “SOpIs pus Youg oy} 4¥ ‘UIE 
pus quoIy OY 4% HOIyY ‘UI g ‘anouwlIE [0038 pouepmey 
jo Pyoras eejdwoo e Sutfire0 ‘yap sz0eddn 044 uo ulI0y 

-4ejd Sujsjoaer @ uO peyunou ore sun ‘uI-z"¢ OU, 
*BOBBIIIGO I1ey} YIM ‘o40;duI00 
sun3 480q 3431] 044 sepiseq ‘szepanod-g om4 puv 
siepunod-9 Zutay-yomb uo4 ‘sun3 Zatzg-yomb ‘ut-¢g w0e84 
-mmoy { Zutzg-yoinb puv Zurpeol-qooorq ‘serqipeo cp JO 
SUNS OIIM “UI-g aaTom4 £ ButpeoT-yoooslg ‘soiqiteo CF jo 
sun olf *UI-Z"G OM Jo SYsISUOO PUY ‘pozrUITy] ‘MMIXe HY 

pus ‘suog ‘sieyoIA “sissopy Aq st quomweuIe oy, 
‘aanSyy *OURTISIUIOD 48 O78Nz18 YOY ‘ByIOM 
[eqeur MoT[e4 I10q} W0Iy sezZMOIQ [eIOods 044 pure ‘syIOM 
19048 Mou s.opresay ‘sissopy Aq peystuiny Zuteq uoJt 





qs¥o O[qvoT[eU Oy} PUY [e078 o[qveTTeUI PUY 48¥0 OY} | 


‘710891 Aryunoo o44 UT uym00Y4}I03 Useq svY (9qn4 JETI0q 
oy} pure sqseqs chr 94} JO uoIydeoxe ey} QIK) Yor" 
jo [er1ezeur oy} ATey] UT pozon.z4sU00 AroUTYoRUT jo 408 
481 04} St styy 48y} AqI0Me40U 81 41 pus “eouer) I80T 
‘guorepiordureg 42 sdoys 11044 ut ‘‘op puvopresuy “5 
‘sisseyy 4q°pozonsjsu00 seq GARY BIE[I0q pue souIsuO 
wed *qoee sieqIog anoy jo sdnoiZ anojy ut poSuvie 
‘edAq OsSNBIOINT 044 JO SIOTIOG Oqnq-1oJBM U00}XIS 
&q peptaocid Suteq ureojs e493 ‘aomod-osi0q “II 
JO soulzue pozroaut sopuryAo-inoy uorsuvdxe-ejdis3 jo 
9408 OM4 JO systsuoo Aroutyoeu Sayjedosd mou oy], 
‘s0tares Jo sivoh Aueul 10j pood 
pur ‘diqs ofqvactaios ysour & oq [[IM 94s eosetieins 
SI O48 USA 4eY} ‘[elIop¥UI YUOTTOOX® Yons jo Bw “(FLSI 
UI SHIOAM, UIT somegy, oy} Aq) 4[mMq [Jom A[yBno1044 
OS SBA [OS80A 041 PUB ‘UOIZIPUOD 4UeT[eEOXe 4ysoUI UT 
eq 0} Puno} 010M 8U104430q JoyNO pus JOUUI 044 YO 
*soureiy- A, 043 JO JuoUIaAOUI 4Je-pue 
910} Jo ‘UOTyeIqIA Onpun Aue jo IeOy 4yNOYIIM syyeYs 
24} JO Ul Sut10A00 oy} YIM esuedsIp 07 o[qQIssod sem 


41 pues 4[Nser oy} st ornjonsys prIdis Aaa @ ‘ourely| 
































} 


te ee | ~* 











11048 94} JO 110340q 043 4% Ieq podeys-T 94} Jo o8uvy oy} SMOINS-UIM} JO} pepuezUT yOu fosSeA B YIM 
ay Aq _pozsoddns jjom Zuteq on 11048 an jo 9803 | “Lem [eIpUEysqns kon @ ul suor}eogtpour Aresseoou 
pure 4y8Iem I19y} PUB [NY oY} 07 4UCUIGOR}e OSeq JO | oy} JNO peT1IwO GAvY ‘poysnAjUS Sse WOTJONI}SMOII 
Yjpeeiq vIZx9 Ue SAVY S}OHOCIG U1E}s OY, ‘O[GIs Jo FIOM oy} Woy 04 “Bouss) Jo “Opresay “sIsBOWT 
-sod se OnUI SB OFeIOACT Butonper snyqy ‘10432804 | pure ‘sMoJos ULM 1OJ Po}EAUOS JosseA OY} GALT 0} 8}800 
es0[9 siozjodoad 043 Sutsq 07 Zuraedo mosos Suystxo oy} | [[e 4e pourwMs9jJ0p ‘IOAQMOY ‘seTRLIOYING YStyINy, oy, 
JO uoye} U90q SVY OFeZUBAPE VIPHosepY OY} JO O8¥O OT} | *pourteqel SVM MOJOS O[ZUIS Oy} 9Nq ‘eq AI 
Ul ‘g pUe | “SFLq Ul Was oq [[IM SB 4Ng “UOMOULyye-pue poI4g ArouTqoeUL Zayjedoid Mou pue ‘OES Ul peulIe-or 
-e103 Aue yueaoid pue ea 04} 03 AjuLIg w90y) oy 0} 88 | sem ‘qradng 94} pouleU-e1 puy ‘18M YSTyINy-ossn 
os ‘eqn, U1038 OY} JO Bult 19472 oy} 03 syoyorrq-A 043 ey} jo eur 04} 48 AaeN YsIIg oy} JO} poseyoun 
WOIF Peliseo ‘sqyeYs O43 07 poz9y Bateq Zutieacd Wns | ew gory ‘oftqnopulop, oy} diys 104818 Joy vq} Poreq 
% Suryezissocoou ‘ssomyvom Jo oa1nN0s & 03 A[e¥xI] | -weater oq [IM 4] ‘erpnosepy dryseyz3eq Yeryiny, O43 
SI ‘UIOG} SATODEI 0} PoJONIysU0D PUL pomEYyysueI4s AT[e JO WOT}JONISMOOSI OY} YIM UONoeUU0D UT vous‘) 4e 
-Toeds 4ou ‘u1048 v 0} 83040VIq UJ94s OY} Jo JUeUTYORIAIe yno potzsvo Sureq ysnf et YOM Zayjsatequl AUTA V 











Will, 





te ars. 
if) ] f 





ud9@= 
T ] [70s 
9 


| | 
Re aa aa 42, 


sd9® 





@Bud 

















«AIGQNOSHAW, dIHSHILLVAa HSIMYNAL AHL AO NOILOQULSNOOUU AHL 

















ef 
i 
i 
§ 
t 
a 
u 
f 


53° 


ENGINEERING. 





[Oct. 11, 1901. 





A further instalment of the vessels to be reconstructed 
by Messrs. Ansaldo is expected to arrive in a short 
time. These consist of the Orkanieh, the Osmanieh, 
and the Azizieh, built at Glasgow, the Mukadem-i- 
Hair, built at Constantinople, and the Mahmudieh, 
Feth-i-Bulend, Avni-Illah, and Muin-i- Zaffer, built 
at Blackwall. These three last-named and the 
Mukadem-i-Hair are to be refitted throughout and 
have new engines and boilers, whilst the other four 
vessels are to have a general overhaul, and be re- 
armed. 

The main armament of the larger vessels will con- 
sist of one 8-in. wire gun at the stem, one 6-in. wire 
gun at the stern, and eight 6-in. guns in the citadel, 
whilst the auxiliary armament includes eight 3-in. 

uns. 
, If this projected work is completed, it will certainly 
make the reconstructed Turkish fleet a force to be 
reckoned with, should it be pace manned and 
maintained, as it ought to be if it is to prove of real 
service. 





INDUSTRIAL NOTES. 

Tue suggested Conference of Friendly Societies on 
Old-Age Pensions has taken place, and a committee 
has been appointed to draw upa scheme. But there 
is this drawback, the conference did not represent the 
chief affiliated orders, nor the Hearts of Oak, so that 
its proceedings and action will not carry very much 
weight. As reported in last week’s ‘‘ Industrial 
Notes,” six of the great affiliated orders and the Hearts 
of Oak have refused to take part in the preparation of a 
scheme. These seven societies represent 2,782,649 
members out of an aggregate of 3,587,513 in the 
affiliated orders; the importance of their abstention 
cannot therefore be ex oper The composition of 
the conference was hardly such as to carry weight in 
friendly society circles. Of the delegates elected to 
form an executive committee to draft the scheme and 
promote it, five represented Miners’ lelief Funds and 
one the Locomotive Driver’s and Firemen’s Society. 
The miners’ representatives are quite apart from the 
various miners’ associations. The tontine bodies and the 
railway interests are alsorepresented. Old-age pensions 
may be very desirable, but, as State-endowed institu- 
tions they cannot be forced by sectional conferences 
by whomsoever called. The convening body was the 
Royal Hearts of Oak ny | Society, with 10,000 
members, not the Hearts of Oak Society, with its 100,000 
members. One can understand that a dividing society 
would desire a pension scheme—it suggests the idea of 
making the best of both worlds. The National Con- 
ference of Friendly Societies was not represented, and 
yet that body stands to those societies in much the 
same relation as the Trades Congress does to trade 
unions, If any body had a right to take up the ques- 
and formulate a scheme, it is the National Conference, 
which holds aloof. 





The Amalgamated Society of Railway Servants 
have been holding their General Council meeting in 
London, the proceedings of which lasted throughout 
last week. The London Council welcomed the dele- 

ates by a banquet at the Holborn Restaurant, with 
Bir Charles Dilke in the chair. Mr. Lough, M.P., 
Mr. Bell, M.P., Messrs. George Howell, W. C. 
Steadman, L.C.C., W. M. Thompson, and others 
responded to the various toasts. Naturally, both at 
the annual general meeting and at the banquet, the 
Taff Vale case occupied a good deal of attention. 
There is still hanging over the society the pending 
law action for d in connection with that case ; 
a matter which has yet to be tried. One of the 
methods proposed to be adopted in order to avert the 
consequences of the recent injunctions and decisions 
in the House of Lords, is a large increase of Labour 
Members in the House of Commons. One of the 
speakers at the banquet cautioned the unions against 
being too sectional in this respect, the tendency being 
to put forward miners to represent mining con- 
stituencies, and railway men in places where they 
predominate, That isa grave danger. The narrow 
idea of sectional representation is growing amongst 
the very class who formerly denounced class repre- 
sentation ; but, after all, the whole is greater than a 
part. One speaker said that the recent action of 
employers was in the nature of retaliation, because the 
unions and their leaders went too far. The decisions 
of this General Council meeting are more or less of a 
legislative character and as to matters of policy. The 
executive are an administrative body, bound to 
out the conclusions arrived at. Generally, the Council 
considered how best to advance the interests of the 
railway workers, and improve their position, by 
greater security for life and limb, higher rates of pay, 
shorter hours, and better conditions of employment. 
One of the points before the meeting was the question 
of the companies allowing the officers of the union 
facilities for attending the society’s meetings. 





The Ironworkers’ Journal for October contains, as so 
many other trade union reports have contained, the 


carry employed. Another prominent subject 





judgment of the House of Lords on the Taff Vale case, 

t is arousing a feeling of more intense interest in 
the labour world than anything since the passing of 
the Labour Laws in 1875. The remarks of each of 
the judges are given without comment. Perhaps the 
most important contribution in the number is the series 
of pomguehe dealing with the loss of time areas 
The generalsecretary states that he had received a letter 
from certain works, not mentioned, in which the local 
secretary explains that ‘‘stopping work is the only 
means whereby we can make our manager understand 
that we have a grievance.” The writer of “ Gleanings,” 
who is the general secretary, replies that the ‘‘ manager 
must be deficient in intellect not to observe that the 
men have, or think they have, a grievance.” He then 
tells the members that this is not the way to proceed 
in order to get a grievance righted. He states that 
there are men ever ready to throw down their tools 
and go home for a day, but these are mostly the 
greatest cowards when a deputation is appointed to 
wait upon a manager to thresh the question out. He 
impresses upon the men that it is more difficult to 
arrange a dispute when ill-feeling has been aroused b 
an illegal stoppage. He then proceeds to deal wit 
the less serious, but still most inconvenient practice of 
men individually leaving work without the knowledge 
of the manager. He insists that members must, in all 
cases, see the manager, or person in authority, before 
leaving their posts. He drives the lesson home in 
various ways in order to make the members under- 
stand their duties and responsibilities. 





The monthly report of the National Union of Boot 
and Shoe Operatives states that, with the exception 
of Bristol and Kingswood, the complaint generally is 
that the state of trade is ‘“‘about as bad as it can 
be.” It goes on to say that usually at this time of 
year orders for winter goods are coming in, but it 
appears that but few heavy orders have as yet been 
booked. As a natural consequence there have been 
more disputes. When trade falls off these are more 
numerous than in busy times, and when there is a turn 
for the better they also increase. In the former case 
they are alleged to be caused by employers, in the 
latter case by the men. In one case, at Hackney, a 
dispute arose, and men were discharged. The matter 
came before the committee of inquiry, and then before 
the Conciliation Board; but the employer refused to 
reinstate the men, and, instead, took on some Jewish 
hands. Then all the workers struck, union and non- 
union hands alike. In a few days a settlement was 
effected, and the men resumed work. This dispute 
might have been arranged without a strike. Another 
small dispute over 2d. occurred in the same district, 
but was settled. In another case, at Desborough, a 
strike took place over alleged injury to a pair of boots; 
after about two days the matter was settled. A 
similar case occurred at Glasgow, but it was arranged. 
The strike at Ayr, after lasting three months, has been 
mutually settled by the president of the union and the 
firm. me other disputes are recorded, but not of 
serious consequence. In one case it was thought that 
the ee by a firm were a sign of antagonism to 
the union ; but it was shown that they were caused by 
slackness in trade—the men would be taken on again 
as soon as the trade became a little more brisk. 





The conference of the National Federation of Miners 
just held in Birmingham went over pretty much the 
game ground as previous conferences since the federa- 
tion was instituted. The Mines Eight-Hours’ Bill, 
the Mines Regulation Acts Amendment Bill, and 
some ate matters occupied, as usual, the attention 
of the delegates. On one point there was a new de- 
gee the outcome of which it is difficult to foresee. 

he federation has been all along pledged to an Eight- 
Hours’ Bill, from bank to bank, and hitherto that body 
has not attempted to obtain an eight-hours’ day by the 
usual trade union means. Whether the action of the 
Scottish miners has stirred the English miners up, or 
not, it is certain that efforts will now be made to 
obtain the eight hours without coming to Parliament 
for itseanction. Notices are to be given to the mine- 
owners with a view of bringing about a conference on 
the subject. It is probable that many, if not most of 
the coalowners, would prefer mutual arrangement to 
the hard and fast lines of an Act of Parliament, the 
provisions of which would be enforced by legal 
measures, por —— help of the mines inspectors. 
This would be often harassing alike to my and 

ore the 
conference was the determination of the miners to run 
labour candidates at Parliamentary elections. The 
miners have already five members—Durham, Northum- 
berland, South Wales and Yorkshire send repre- 
sentatives—not including the member for Merthyr. 
There are doubtless some other constituencies that 
could return a working miner. In one thing the 
federation is vastly gaining ground, namely, in con- 
solidating miners’ interests under its control. There 
have been no defections ; on the cont , the federa- 
tion is extending, and it is well supplied with funde. 


Another hitch occurred in the Grimsby dispute at 
the end of last week, when the ‘‘sharemen,” ship- 
rs, and mates refused to accept arbitration on the 
ines suggested by Lord Yarborough and Lord Heneage. 
The chief ground of refusal appeared to be to the 
proposal to sign on at the Federation office, the proper 
office under the Board of Trade being preferred. The 
engineers and fishermen had to accept arbitra- 
tion, and these were much disappointed when they 
found that further obstacles to a settlement blocked 
the way. The whole story of this dispute is one of 
——-. Those engaged in it appear to be in- 
capable of arranging matters miatual 3 and when 
arbitration is pro » itis either wholly opposed, 
or accepted with reservations. When all seemed to 
be going smoothly for arbitration, one section of over 
1000 men had stood in the way, and those the most 
important of all—the skippers and mates. The reports 
indicate that they were quite rude to Lord Yarborough, 
the peacemaker, at the ee called to consider the 
question, his remarks and those of other speakers 
being impatiently listened to by those present. His 
overtures at the meeting were rejected by about 1000 
to 30. There was therefore another dead-lock in the 
situation. With trade dislocated and distress general, 
a feeling of sad discontent was apparent. The 
Board of Trade appears to have done all it could to 
promote a peaceful settlement, but so long as any 
powerful section — it, nothing of a feasible 
character could be effected. The dispute has been a 
stubborn one, in its way as bad as that at the Bethesda 
quarries, one side or the other being unbending just 
at the time when a little compliance would probably 
effect a settlement. Happily, at the last moment, the 
‘*sharemen” gave way, and arbitration was agreed 


upon. 


In the a district the iron trade was 
regarded as favourable last week, though, being on 
the eve, as it were, of the quarterly meetings, buying 
was limited to small lots of finished iron. Agents for 
shipping houses were supposed to be holding back in 
the expectation of concessions ; but the higher prices 
of coal and of raw iron render it unlikely that lower 
prices will rule. Raw iron advanced in most qualities 
from ls. 6d. to as high as 10s. for certain qualities, 
Finished iron was firm at full quoted rates in most 
cases, and tube strip was in great demand at the 
higher prices. Black sheets were firm, as were also 
hoop and rivet iron. Employment has been fairly 
g in the engineering and allied trades; in some 
branches there is continued activity, with good 
prospects ahead. In the hardware industries there 
are variations, but most of them are fairly employed ; 
in very few is there any serious slackness manifest 
as yet. 








In the Birmingham district the iron market was 
rather flat last week. Buyers were withholding 
orders, apparently with an expectation of some 
changes in current rates. As coal and raw iron are 
dearer, makers of iron were cautious as to accepting 
new business at quoted rates. There has been a steady 
demand for best bars at current rates. Makers of 
unmarked bars are well supplied with orders at full 
rates. The meeting of the Unmarked Bar Association 
to discuss a revision of prices came to no decision, 
but adjourned till the present week. The wages of 
puddlers have- been reduced 5 per cent. under the 
sliding scale, other workers in proportion. The 
engineering branches of trade are moderately employed 
as a whole, though the activity has slackened off 
somewhat. The other iron, steel, and metal-using 
industries vary; but for the most part they are 
fairly well employed, a few only being slack. 





The position of the engineering industries through- 
out Lancashire remains about the same, but the 
outlook is thought to be less encouraging. The activity 
eo long reported is generally well maintained. Elec- 
trical engineers are still busy, and have a fair amount 
of work on hand, but it is said that orders are mostly 
for quick delivery, those of a heavier kind being less 
plentiful. Machine-tool makers are mostly fairly well 
engaged, but the orders coming forward are not re- 

arded as satisfactory. The textile machine-making 

industry is still very slack, no great improvement 
being manifest. Other branches continue fairly active. 
On the whole the position is not discouraging. In 
the iron trades business has been slow, transactions 
being limited. There is, however, a firm tone gener- 
ally. Makers hold to the full quoted rates, both as 
regards raw and finished iron. The steel trade is in 
a strong position, both in respect of orders and rates. 


The Penrhyn dispute drags its slow length along. 
There does not seem to be any indication of a real 
settlement between the parties. Mr. EK, A. Young, 
the manager at the quarries, has replied categorically 
to the hon. sec. of the Christian Social Reform League 
as to the origin of the dispute, and the conduct of the 





management and of the men tively. The letter 
of Mr. Young, and the copies of documents given in 
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the pamphlet, deserve careful attention, not only by 
the general public, but by the officers of trade unions 
and labour leaders. It is useless to ignore facts, for 
they stand the test of time. Some of those given 
reflect badly upon the men, especially the conduct of 
those which led to the closing of the quarries. 





The recent German Socialist Congress did little to 
advance the cause of labour. It showed how intent 
socialists can be in the endeavour to prevent freedom 
of thought and speech in their own ranks, if the 
difference be only on matters of policy. Two of the 
chief leaders were pitted one against the other, and 
one had to submit to what was practically a vote of 
censure by the Congress. Tyranny is bad in all cases, 
but it is well known that the tyranny of a mob is the 
most intolerable. 





There is serious unrest among the miners, both in 
France and Belgium, just now. At Liége, out of 
22,883 men employed at 48 coal pits, 15,064 were on 
strike at the close of last week. Those who did not 
come out and joia the strike were subjected to intimi- 
dation, and the gendarmerie had to be employed. 
There were several violent collisions, and many arrests, 
but no serious injuries are reported. A general strike 
is proposed. 





The French coalminers have declared in favour of a 
general strike, on November 1, for a minimum wage, 


an eight-hours’ day, and a pension of 2 francs per day | f 


after twenty-five years of service, irrespective of age. 
The mineowners declare that they cannot grant the 
demands, and the men resolve to strike. 





Another dockers’ strike has taken plaze at Havre. 
Some 200 men employed at the docks suddenly ceased 
work on Friday in last week, and every effort was 
made to cause a general strike. Some disturbances 
arose, the military were called out, and some of the 
strike leaders were arrested. 


The Canadian woollen workers have struck against 
a reduction in wages. The employers say that it is 
necessitated in order to compete with British manu- 
facturers, whose goods sell at a lower price. 





The great strike at San Francisco, commenced on 
July 21, has collapsed, the employers being victorious 
all along the line. 


It is reported that 1800 miners employed at a col- 
liery in the Swansea Valley have struck against a fore- 
man who had institu a successful prosecution 
against a man for having a match in his possession 
while in the mine. The men clamour for safety and 
yet resent measures to insure it. 


The employers at the steel and tinplate works at 
Morriston have conceded an advance of 3d. per ton. 
The men demanded 6d. advance. Some works have 
refused to give the advance. 


The audit in the South Wales coal trade has resulted 
in a decrease in wages of 332 per cent. from the 
lst inst. The rates are now 68} above the wages 
stardard of 1879. 








It has been usual for workmen in the hardware in- 
dustries in Staffordshire and Worcestershire to keep 
holiday at the ‘‘ Usk carnivals.” The employers com- 
plain of loss of time and neglect. of work. Last week 
a number of men were summoned for absenting them- 
selves from work, and were ordered to pay substantial 
damages, 





A dispute has arisen in connection with the rubber 
trade as to-the right of combination. {t is said that 
some union officials were discharged for belonging to 
the union. Men strike because others will not 
belong to the union. Where isthe difference? It isa 
policy which cuts both ways. 





Representatives of the Coal Porters’ Union and of 
the Coal Merchants’ Association have been in confer- 
ence on the question of wages, and it is said that the 
employers, while not admitting all the grievances com- 
plained of, have agreed to some new conditions, which 
will mean a substantial advance in wages to carmen, 
and other concessions to the men generally. The re- 
sults will be reported to the union for its sanction. 





Mersey Dock Estate.—The statement of tonnage and 
receipts of the Mersey Dock estate for the past year shows 
that 12,500,000 tons of shipping paid rates inwards or out- 
wards, yielding a revenue, uding town dues on 8, 
of 1,190,9947., an increase on the year of 63,000. The 
total receipts from all sources exceeded 1,500,000. The 
expenditure included 600,000/. paid in interest on the 
bonded debt, and 100,000/. carried to the sinking fund, 
which now amounts to 250,000. The capital expenditure 
on he dock system is over 25,000,0007. 


MODERN PRACTICE IN 


SIGNALLING.* 
By Mr. I. A. Trwmis, M. Inst. C.E. 


THE changes which steam effected when it came into use 
as an aid to more rapid movement of people and material, 
on land and water, created an ever-increasing desire and 
want for more perfect and faster means of effecting that 
movement. And now that another force of nature, 
electricity, has come to the aid of steam, the wth of 
railways has developed enormously, and the desire and 
necessity for intercommunication, in all countries, has 
not only increased, but must go on increasing; as a con- 
sequence, the engineers of railways are obliged to fit 
new signalling systems in order to deal with the larger 
stations, with a greater number of main lines and sidings 
and larger signal cabins, and the increase in number of 
trains and higher F pcaree It has become necessary to 
_ the points and distant signals at a greater distance 
rom the cabins. The result of these altered conditions is 
that some other power is required to take the place of 
manual. Three new forces have been tried—hydraulic, 
pneumatic, and electric. 


RAILWAY 


Hypravtic Systems or RAItway SIGNALLING. 


The experience gained from signal work operated by 
this force proves that it cannot compete with the pneu- 
matic and electric systems, and so it is not advisable to 
take up time in describing it. 


Pneumatic Systems or Ramiway SIGNALLING. 
There are two systems that use air as an operating 


orce : 

1. The Westinghouse High-Pressure.—In the first instal- 
lations that were fitted in the United States the control- 
ling power used was water, under pressure, or a combina- 
tion entitled hydro-pneumatic ; but as it was found that 
electricity was a more convenient power, it was substituted, 
and the present practice is called the electro-pneumatic 
system. The operating power is high-pressure air, which 
is conveyed in #-in. pipes from the main supply to the 
operating cylinders, of which there is oneat each signal 
and at each pair of points. There are auxiliary reservoirs 
near each signal and each pair of points, to collect any 
moisture in the air cn ig 

To operate a signal: When the lever in the cabin is 

ulled over, an electric current is sent to the magnet M 

see Fig. 1, page 532), and its armature B is attracted to it. 

The spindle F then closes the exhaust port and pushes the 
spindle S P off its seat, admitting air through E above 
piston P, and the signal is put to “‘ Line clear.” When 
the electric current is broken, either by a track circuit, if 
used, or by the signalman, B is raised by the spring round 
S P, the air admission is closed, and exhaust opened at H, 
and the signal goes to ‘‘ Danger” by the counterweight. 

To operate a pair of points: The chamber A (Fig. 2) 
receives air pressure from the main pipe, and the slide 
valve S controls the ports C and D admitting the air to the 
cylinder, whilst the port E leads to the exhaust. On each 
side of the slide valve chamber are placed small cylinders 
VN and V R, with pistons K and ki of which the rods 
pass through stuffing-boxes and bear against the slide 
valve. A passage connects the slide-valve chamber A 
with a passage leading into a pin-valve chamber, and 
therefore the latter always contains compressed air. This 
chamber surrounds « small spindle valve, of which the 
prolongation bears — the spindle of the armature of 
the magnet M N. The lower end of this armature spindle 
acts as an exhaust valve. 

The magnet M R on the left side is of precisely similar 
construction, but the electric circuits are so arranged that 
when the one magnet is magnetised the other is demag- 
netised. 

In the position shown, the magnet M N is magnetised, 
and consequently air from the chamber has been admitted 
to push the piston K with the slide valve S into 
the position shown, and thus admitting air from the 
chamber A through port D into the right end of the 
main cylinder, and placing the piston T and the 
points into their normal position. If now it were desired 
to reverse the position of the points, the signalman 
in the box has simply to move a lever. This movement 
changes the electric circuits, and an opposite set of move- 
ments are effected. In order to prevent an accidental 
— of the slide valve 8, a locking-pin Q is pro- 
vided. 

Air from the central chamber A finds its way through 
a small — under the piston M, and passes through a 
small hole in the piston into the cylinder end, thus — 
lising the pressure on both sides of the piston. he 
spring W then pushes the piston M down, and brings the 
locking-pin g into one of the recesses in the back of the 
slide valve S. When it is desired to release the slide 
valve, the magnet M L is excited by an electric current 
from the signal-box, and an exhaust valve P L is opened. 
The exhaust port being larger than the hole in the piston 
M, the excess of pressure on the underside of the piston 
will force the latter up, thereby releasing the slide valve 
S. As soon as the magnet L is demagnetised, the 
movements are reversed. 

As soon as, and not before, the points are in their new 

ition and locked, an electric circuit I N or I R (Fig. 3) 
is completed by the switch in box I, and an indicating cur- 
rent is sent to the signal-box. As long as the signalman 
has not received this indication, he is prevented by a 
latch from completing the stroke of his point lever, and 
therefore he is unable, on account of the mechanical 
interlocking, to lower any conflicting signal until the 
points are properly set and locked. 


* Paper read before the International Engineering 








Congress, Glasgow, 1901. Section I.: Railways. 








In the facing point lock and detector, the sliding bar Y 


works the points as shown, and its end is connected by. 
suitable cranks to either inside Y? or outside Y? lock-bars 
for facing points. Further, it not only detects and locks 
both tongues of the points by plungers U!, U? entering 
the detector bars Z, Z, but the jaw X is of such a shape 
as to firmly lock the points in either tion. 

2. The Low-Pressure Pnewmatic (Figs. 4 and 5).—The 
main operating force is air at a pressure of about 15 Ib., 
while the controlling is effected by air at half that pressure. 
These pressures can be inc . All the levers are 
interlocked mechanically in the signal cabin by tappet 


locking. 

When a pair of points have to be moved, the signalman 
pulls over his lever, but only way, against a stop T. 
A valve in the cabin is opened, which is a reducing valve 
U, and sends a current of air along a controlling pipe P, 
to the valve R at the points. This supplies air from the 
main supply to one end of the cylinder, and the piston is 
pushed over. This operates the motion-plate through a 
complete stroke, and the work done is as follows: The 
first portion—say one-third of the movement—unlocks 
the points and closes any selector ports. Then the points 
are pushed over, and the last third of the movement locks 
them again, completes and sets any selector air circuits. 
At the same time a return indication current is sent to 
the return valve in the cabin, which removes the stop 
against the point lever and completes its stroke. 

All the valves are now ready for a reverse movement. 
It will be seen that there are two reducing valves and 
two piston stops for each lever, and two valves and 
one oo and piston and five tubes A, B, C, P, 
and O, for each pair of points, apart from selector 
tu In order to lower a signal, the signalman 

ulls his lever over to its full extent. This admits air 
rom the main supply into the reducing valve con- 
nected with the lever, and then a controlling current 
is sent to one of the valves R on the signal post; this 
may be called the operating valve. This opens the main 
supply into the cylinder A. The piston is raised and the 
si is lowered to “‘ Line clear,” and is held there. In 
order to return the signal to “ Danger,” the lever is 
pushed back, and is stopped about half way by I. Then 
the other controlling pipe conveys a supply of air to the 
valve on the post. This admits air 
from main supply to the upper end of cylinder, and the 
signal returns to ‘“‘ Danger” position. At the same time 
a return indication current is sent through the pipe to 
the valve in the cabin, and the stop is removed, and the 
signal lever — its stroke. There are two main 
valves and one subsidiary one, and one cylinder piston at 
the signal post, and there is one reducing valve and a cy- 
linder and piston in connection with the signal lever, and 
there are four pipes between cabin and signal. 

If a track circuit is fitted, the track blocks are insulated 
with a primary battery in each block circuit, and at any 
signal that the track circuit may control an electro- 
magnet, which is in the circuit, controls the air valve, 
and thus holds the signal at “‘ Line clear” as long as it 
is energised ; but when a short circuit is made by a train 
or vehicle, or the circuit is broken, the magnet is de- 
energised, the air admission valve is closed, the exhaust 
is opened, and the signal goes to i If, how- 
ever, the track is empty, and lowering electric contacts 
are closed by a train ahead of the bloc oa mma | or 
by a signalman in the cabin, the signal is lowe to 
‘* Line clear.” 


Exectric SystemMs OF Rainway SIGNALLING. 


Many systems have been tried, and several have been 
carefully thought out and worked. One of the first that 
was fitted in the United States was by the Union Switch 
and Signal Company. The electric current was supplied 
from primary batteries, and as their electromotive force 
is small, and the current generated also small, it was 
necessary to give special attention to the design and 
construction of the semaphore arm and_ to the counter- 
weight and general fittings, so as to eliminate friction. 
As a result, a light, thin, smooth arm of aluminium was 
adopted, with the spectacles as a counterweight. <A 
ak low electromotive force motor was fitted, runnin 
over 1500 revolutions per minute, and the revolutions o 
the motor were as 1080 to 1 of the semaphore t, or 
180 revolutions to clear the signal arm to “Line clear” 
through 60 deg.; this took six seconds. The motor 
always runs in one direction. When the signalman pulls 
over his lever, the electric circuit is closed and a current 
sent to the motor, and the signal is lowered to ‘‘ Line 
clear.” This movement switches in an electromagnet 
which holds the signal at ‘‘ Line clear,” and cuts out the 
motor. hen the electric circuit is broken, an electric 
slot frees the signal arm at the same time that the magnet 
is de-energised, and the signal goes to ‘‘ Danger” auto- 
matically and instantly. 

Another system fitted in the United States by the 
Taylor Signal Company is entirely electrical, and both 
the points and signals are operated by electro-motors 
with secondary batteries. The whole are mechanically 
interlocked in the si cabin ; the rails are used as a 
circuit where advisable. When the signalman has to use 
a pair of points, he pulls his lever over and closes the 
circuit to the motor at the points, which revolves twenty 
times while the point driving wheel is making one revo- 
lution. The first quarter of its revolution unlocks the 
points, and, after the points are moved over, the last 

uarter revolution re-locks them. The locking reverses 
the pole-changing mechanism, and reverses the armature 
connections for the reverse movement, and also closes the 
return indication circuit. The power required to effect 
this reversing is from a coiled spring which is compressed 
by the locking, but is rel at the end of the travel. 

he points are moved in the contrary direction by a set 
of reverse movements. The return indication current 
to the cabin releases the point lever, and completes the 
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freeing of the signals that may have to be lowered incon-| 1. There must always be one or more signals at | and 12), which operates a breaking contact B C close to the 
nection with it. “‘ Danger” in rear of a train. | signal, and as the magnet is short-circuited the armature 

To lower a signal to “Line clear,” the lever is pulled| 2. It must not be possible for the signals in any block | falls, and the spectacle counterweight sends the signal to 
over, and a current is sént to the motor (1 to 6 horse- | to be lowered if red vehicle of a train is left in that block, | “Danger.” Having sent both the signals to ‘“‘ Danger ” 
power). It winds up a chain which raises the counter- | or within reasonable distance ahead of the next “‘ starter.” | and stopped at the next station, the train goes on to a 
weight and lowers the signal; as it reaches the “‘Line| The signals are all — by long-pull electromagnets | farther station, and as it passes the “starter ” it puts it to 
clear” position it actuates the pole-changer, switches in | (Figs. 24 and 25, page 533) by the passing train. The points, | “‘Danger.” There are now three signals at ‘‘ Danger ” in 
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an electromagnet which holds the signal at “Line clear,” | which are only used for “cross-over” purposes, &c., and, | rear of the train. When the train gets over a full train- 
and cuts out the motor. When the magnet circuit is | except at the terminal stations, are hardly ever required, | length ahead of the “‘ starter,” and it has gone to, and is, 
broken, the counterweight sends the signal to ‘‘ Danger,” | are operated by means of manual power, and interlocked | at “‘ Danger,” the striking bar on the rear vehicle closes oy 
and restores the gearing to its normal pa. | mechanically and electrically with all signals that either poe of contacts M C (Fig. 7), and this circuit is complet : 

In this country, the first practical electrical system was | protect or conflict with them (Figs. 6 and 7). y the signal just passed being at ‘Danger *CC, A — t 
fitted to work automatically on the Liverpool Overhead | As train leaves a station, the two signals “Starter” goes en this circuit to the “starter ’ and ar d 
7 by ne cin past —— py - mune ee | and next station “‘ Home ” must be at ‘ Line clear.” The | in the rear block, and each is lowered to “ Line clear ~ by 
vi or and sanction y the of ‘Trade were ; 


| 


last vehicle of the train has a striking bar S B (Figs. 8! its electromagnet. As the magnet attracts its armature, 
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a switch (Fig. 11) automatically switches in a _resist- 
ance which reduces the lowering current of 3 to 5 —- 
1d- 


to 0.3 to 0.5 or 0.1, which is amply sufficient for the 


ing current. The cost of electrical energy with a three- 


minute service and for 20 hours 


signal is at ‘‘ Line clear” 600 minutes 








Fig. 73 
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n r day is 400 x 1 second | Institution of Civil Engi 
x 5 = 2000 ampere-seconds per gual; and assuming each 2 
per day, and taking 
0.5 of an ampere, the total consumption at 6d. per kilo- 


Fig. 10. 





sign of M. Lavazzari, 


with the author in all his work in France. 














Another important piece of signal work is on the| 
Western Railway of France, close to Paris. The signals | 


.. The “makers” and “breakers” are on the (Figs. 15 to 19). Suppose we take one cabin containing 300 
same principle as those of Liverpool. The electric cur-| levers, or about one-fourth of all the big Crewe system. 
rent was from small secondary batteries, the special de-| Th 


ere are some 150 cables of 3 in. diameter from the cabin, 


the honorary secretary of the | and each cable may contain six leads. It is quite clear that 
neers of France, who is associated | these cables, though they are placed in wood 


len trou 

could be supported on posts overhead. But if the low- 
ng pneumatic system were fitted to the same 300- 
ever cabin, it would necessitate 1200 tubes at least being 
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watt-hour for the whole railway is about the cost of one 


man’s wages for one day. 

At the Paris Exhibition an automatic system was 
fitted, covering 2 miles of ‘line (Figs. 8, 9, and 10), on the 
same broad lines as at Live 1 but on a reduced scale 
allround. The si arms 8 are light frames covered 
with red cloth, and pivoted nearly at the centre of gravity. 

arm and itssmall niagnet M, resistance, switch, and 
contacts are enclosed in a weathertight case with a glass 
in front and a lamp behind, as is clearly shown in 
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and points are worked from small levers in the cabin, and 
are all operated by electromagnets. The points are locked, 
and all repeating and selecting work done 7 one com- 
plete throw of a point magnet. Drawings of the arrange- 
ments are not shown, as the regulations affecting traffic 
in France are so widely different to those insisted on by 
the Board of Trade in this kingdom. 

We come now to the = ee a 4 — _— 
systems of signalling in this kingdom—the we system, 
fitted at Crewe ode the supervision of Mr. Webb 
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taken from the cabin to work the signals and points; and 
in addition it should be pointed out that at Crewe (as at 
many other stations) the distant signals could not be 
worked by pneumatic power alone, owing to the distance. 
Electricity would have to be employed as well, owing to 
its inherent quickness. s a 

The working of a pair of facing points is explained by 
Figs. 13and14. Theelectromotor, designed at Crewe, works 
in a cast-iron box sunk in the ground, and in an oil bath 
(Fig. 14). As the motor revolves, it actuates a worm work- 
ing two cam wheels, which engage respectively with the 

ints and locking gearing. e points are unlocked by 
Ralf the throw of one rod ; then the complete throw of the 
other rod moves them over, and the completion of the throw 
of the first rod locks the points again and sends a return 
indication current to the cabin, which allows the comple- 
tion of the movement of the point lever which was stopped 
when only half pulled over, and also completes the selector 
rod movement at the points. The ages | points are 
actuated by long-pull electromagnets (Fig. 18). The lever 
frame is also a special feature of the Crewe system, with 
tappet interlocking. The signals (Fig. 19) are operated 
by Ene-cell magnets, in conjunction with resistances and 
switches for automatically reducing the lowering of the 
holding current, as already explained. : 

It is not possible in this system to lower any signal or to 
move any points unless the conflicting points are “‘right ” 
and locked, and all controlling si sare at ‘‘ Danger” 
It will be noted that in the lever frame at Crewe (Fig. 17) 
there are two tiers of levers, thus reducing the size 
of the cabin and the work of the signalman. But 
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there are variations which can be made by taking 
certain parts of systems that have been fitted, and have 
stood the test of time and hard work, and making another 
combination. The following is such a one: it is entirely 
electrical, and can be worked either with or without a 
track circuit (Figs. 22 and 23). f : 

The description embraces a track circuit by which 
signals are put automatically to ‘‘ Danger” by a passing 
train, but they are lowered to “‘ Line clear” by the signal- 
man, and not automatically. Automaticity is perfectly 
easy to arrange if it is desired. All the levers in the 
cabin are tappet locked. Each signal is lowered by a long- 
pull electromagnet, as described above. 

The points are worked as follows (Figs. 20 and 21): 
In the case of facing points, it seems better theo- 
retically to operate the points by one pair of magnets, 
and the bolt and locking bar by another. Practically, 
however, there are objections to this, the most serious 
being the almost absolute necessity of having two main 
current switches at the points; this may be got over by 
using a separate lever in the cabin, but that entails extra 
expense, time, &c. I prefer, therefore, to work them 
by one pair of magnets, of a slightly increased power over 
those for working trailing points. This I do by increas- 
ing the stroke to 7 in. (7 in. to 8 in. being the usual 
travel of a bar), which is divided up as follows: The 
point lever is pulled over half way; the first 14 in. of 
travel of the magnet moves the bar and unlocks the 
points, the middle 4 in. operates the points, and the final 
14 in. completes the travel of the bar and locks the 
points—total, 7 in. At the same time the selector bar is 
operated. In addition to the ordinary plunger bolt lock- 
ing the two switch rails, the mechanism working the 
»oints is also locked by the magnets themselves, as will 
x evident later. The bolt does not lock in the same 
notch for the different positions of the points, two 
notches being cut, one top and one bottom, correspond- 
ing ‘‘feathers ’ forming part of the bolt engaging with 
them, and making the lock. The whole travel of the 
magnets is communicated to the bar and bolt. Thus it 
will be seen that the magnet exerts its force only on the 
bar and bolt at the commencement, when the bar requires 
most force to lift it. When the bar is partially lifted, 
and consequently requires a considerably diminished 
force, the magnet takes up the movement of the points. 

The method of conveying the movement to the points 
is by means of the well-known tumbler and jaw type. The 
link connecting the two magnets engages with the tumbler 
at T (Fig. 21). The first movement (namely, 14 in.) of the 
tumbler unlocks the jaw J. It then moves it over (4 in.), 
and finally locks it again. The jaw forms part of a bell- 
crank, the other arm of which is arranged to give an 
adjustable throw. This is very necessary for accurate 
working, as the slightest wear or movement of the stock 
rails should at once be provided for ; if cranks of set length 
or motion plates cut out of the solid are used, no adjust- 
ments can afterwards be easily made. The bolt and bar 
are fitted with detectors for conveying the return current 
to the cabin, and this completes the movement of the 
lever. By an air cushion arrangement to the magnets, 
the blow usually associated with magnet-operated mecha- 
nism is practically eliminated. 

It should be carefully pointed out here that there have 
been many complaints made in connection with electrical 
fittings, of leakage, short circuits, &c. The reason for 
these complaints 1s quite clear: improper and insufficient 
insulation, flimsily-made contacts, and so forth. It has 
been stated in print that induction currents have a 
serious effect on electrically-worked signals and points. 
But it must be asserted in the plainest language that 
neither induction currents nor the most violent atmo- 
spheric electrical disturbances affect a current of 50 volts 
or over, having a volume in accord with the resistance of 
R 
and fitting of leads, and the dressing, making, and 
fitting of contacts and switches, if the same care and 
thought are taken about them that are taken in the 


the conducting lead = = C; and as regards the insulation 


making and fixing of hydraulic and pneumatic gearing, | yy, 


there is less risk with the electric gearing ; and, on the 
other hand, there is more certainty of its working pro- 
perly than with hydraulic or pacerneto arrangements. 

Then as to quickness, There is no force in nature 
which is so instantaneous in its action as electricity, or 
so amenable to the varied wants for which it may be 
used. Consider the present question of operating signals 
and points. It takes considerably less than a second to 
lower a signal or to move and lock a pair of points by 
electromagnets; and the total time taken to complete an 
operation, including the return indication current, is far 
less than that taken by any other force. This is a known 
and proved fact. Pneumatically-worked signals at 500 
yards distance take nine or ten seconds to complete the 
return current ; and it is not practicable, even if it is pos- 
sible, to work signals at 1200 yards (and it is often 
advisable to increase that distance) by any power except 
electricity. 





Fur 1n Russta.—The deliveries of combustible upon the 
Southern Russian lines foxt pone amounted to 454,251,390 
poods, as compared with 369,048,280 poods in 1899. 


BovurnemouTs TRamwayrs.—At the Bournemouth Town 
Council on Friday a long and heated discussion took place 
on a ay to obtain power to construct an electric 
tramway from Lansdowne, along Bath-road, to the Pier, 
and from the Pier, along Exeter-road, to the Square. The 
proposal was defeated by twelve votes to ten, but a pro- 
to extend the proposed tramway at Parkwood-road, 
] mbe, was carried. A scheme to construct tramways 
.* — its of the borough at a cost of nearly 250,000/. 





ortly commenced. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 28th ult., there was launched from 
the shipyard of Mesera. Cochran and Co., at Annan, a 
large steel double-bowed four-screw steamer named 
combe, constructed to the designs and specifications of 
Messrs. Flannery and Given. London, for the Wal- 
lasey Urban District Council. The principal dimen- 
sions are: Length, 140 ft.; beam, 50 ft.; and moulded 
depth, 13 ft. There are four steam gangways of special 
design, 12 ft. wide. The machinery consists of two 
sets of ines of the triple-expansion type, working 
two propellers—one in the bow and one ia the stern 
with cylinders 13 in., 22 in., and 34 in. in diameter, and 
length of stroke 22} in. 


The s.s, Arad, which is being constructed by Messrs. 
Wigham-Richardson and Co. Limited, Neptune Works, 
Newcastle-on-Tyne, for the Royal Hungarian Sea Naviga- 
tion Company “ Adria,” Limited, of Budapest and Fiume, 
was successfully launched on Monday afternoon, Septem- 
ber 30. The steamer is 375 ft. in length by 48 ft. beam. 
The propelling machinery is of the triple-expansion type. 


On Monday, the 30th ult., the ¢.s. Corinthia was 
launched by Messrs. gouah L. Thompson and Sone, 
Limited, of the North Sands Shipbuilding Yard, Sunder- 
land, having been built to the order of the International 
Line Steamship Company, Limited, of Whitby, and is the 
seventh vessel Messrs. Thompson have built for these 
owners. She is built to Lloyd’s highest class on the three- 
deck rules, but with only one deck laid, and the prin- 
cipal dimensions are : Length between perpendiculars, 
49 ft. 6 in.; breadth extreme, 49 ft. 6 in.; depth 
moulded, 27 ft. 6in. The propelling machinery has been 
constructed by Messrs. John Dickinson and Sons, 
Limited, of Sunderland, the diameter of the cylinders 
being 344 in., 40 in., and 66 in. by 45 in. stroke. Steam 
is on lied by three large multitubular boilers working at 
160 lb. pressure. 


On Monday, the 30th ult., Messrs. Ropner and Son, 
Stockton-on-Tees, launched a steel screw steamer of the 
following dimensions, viz. : Lengtb, 358 ft. 3in.; breadth 
extreme, 46 ft. 6 in.; depth moulded, 27 ft.3in. The 
vessel is fitted with the builders’ patent trunk deck. The 
engines will be triple-expansion, supplied by Mesers. 
Blair and Co., Limited, of Stockton-on-Tees, having 
cylinders 24 in., 40 in., and 66 in. in diameter by 45 in. 
stroke, with two main boilers, each 15 ft. 9 in. in diameter 
7 ft. 6 in. long, the working pressure of same being 
160 1b. The vessel has been built to the order of Messrs. 
he age and Co., of West Hartlepool, and is named 

olesby. 


The Shirakumo, torpedo-boat destroyer, built for the 
Japanese Government by Messrs. John I. Thornycroft 
and Co., Limited, of Chiswick, was launched on Tuesday, 
the 1st inst. The vessel, which is the first of two now 
completing at Chiswick, has a guaran’ speed of 
31 knots carrying a load of 40 tons. The length is 
216 ft. 9in., and the beam 20 ft.9in. The engines are 
triple-compound, with four cylinders, and there are four 
boilers of the ‘‘ Thornycroft-Schuls” type. The arma- 
ment is the same as that of British war vessels of this 
class. The keel of this vessel was laid on February 28 
last, so that she has been built practically in seven 
months. Six destroyers have alapaly been built by this 
firm for the Japanese Government. 


The Alexandrian, the latest addition to the Fleet of 
Messrs. F. Leyland and Co., Limited, Liverpool, com- 
ao a successful trial trip off the Tyne on Tuesday, the 

tinst. This steamer bas been constructed by Messrs. 
Wigham-Richardson and Co., Limited, at their Neptune 
Works, Newcastle-on-Tyne. She is of steel, 425 ft. in 
length, by 464 ft. breadth, by 304 ft. in depth. The 














propelling machinery consists of a set of triple-expansion d 


engines, which, with the boil have been built by 
Wigham-Richardson and Co., Limited. During 

vw they worked without the slightest hitch, 
‘action to all concerned. 


essrs. 
the trial ti 
giving sati: 


Messrs. C. S. Swan and Hunter, Limited, launched on 
Wednesday, the 2nd inst., a steel screw steamer named 
Mira, designed for carrying oil in bulk, which has been 
built to the order of Messrs. Bessler, Waechter, and Co., 
of London, for whom Messrs. Stephens, Sutton, and 
Stephens, Newcastle, are the ose es The leading 
dimensions of the vessel are: Length over all, 355 f6. ; 
beam extreme, 47 ft.; and depth moulded, 29 ft. 1 in. 
She will carry a total deadweight of oil and bunkers of 
5600 tons. The machinery has been constructed by 
Messrs. Blair and Co., Limited, of Stockton-on-Tees, and 
consists of a set of triple-expansion engines, having 
cylinders 25 in., 42 in., and 68 in. in diameter by 45 in. 
stroke, steam being og by two single-ended boilers, 
16 ft. 6 in. in diameter by 11 ft. long, working at 180 Ib. 
pressure. 


There was launched on Wednesday, the 2nd inst., from 
the yard of Messrs. Allsup and Co., Limited, Preston, 
the steamer Scott, the first of two powerful twin-screw 
tugs built for the London and India Docks Company. 
Length between ONE a 90 ft. ; breadth moulded, 
21 ft. ; depth moulded, 








12 ft. The vessel is to be fitted 
with water-tube boilers of modern type, working at 200 1b. 
pressure, and two sets of compound surface condensing 
engines, 19 in. and 40 in. in diameter by 24 in., working 
at 120 lb. pressure, and capable of developing 1000 in- 
dicated horse-power. 





Mesers. Workman, Clark, and Co., Limited, Belfast, 


Sea- | Len 





launched on T'hursday, the 3rd inst., the seventh vesse| 
built by them to the order of the Houlder Line, Limited, 
of London, the twin-screw steamer named Drayton 
Grange. The dimensions of this vessel are as follow: 

gth between perpendiculars, 450 ft. ; breadth, 55 ft. ; 
depth moulded, 33 ft. 4 in. ; with a tonnage of about 
6500 tons. The Drayton Grange has been built to the 
special requirements of the owners, for their e 
to Australia, the Cape, and the River Plate, and is 
designed to suit the many requirements of a vessel en- 
gaged in a large © and passenger trade. The refri- 
gerating machinery for freezing the dead meat in insula- 

holds is between the tunnels in the after 
main hold. A cold chamber for carrying the more perish- 
able ——- &c., for the passengers’ consumption dur- 
ing the voyage is fitted up convenient to the refrigerating 
machinery room. All the accommodation for the pas- 
sen and officers is provided in a |: steel deckhouse 
built round the engine and boiler casings. The roof of 
this midship house forms a very spacious promenade, being 
practically free from obstruction. Access to this pro- 
menade from the saloon is had by a stairway leading to a 
deckhouse above the saloon, attached to which is the 
captain’s room and asmoke-room. Her machinery and 
boilers are also constructed by Messrs. Workman, Clark, 
and Co., Limited. 


Meesrs. Furness, Withy, and Co., Limited, Hartlepool, 
launched the large steel screw steamer Manchester Market, 
built to the order of Messrs. The Manchester Liners, 
Limited, for their Manchester Canal, New Orleans, and 
Canadian service. The vessel is 372 ft, in length, and has 
a total capacity of 354,549 cubic feet, and a total ballast 
capacity of 1350 tons. Triple-expansion engines will be 
supplied and fitted by Messrs. Richardsons, Westgarth, 
and Co., Limited, Hartlepool, with cylinders 25 in., 40 in., 
and 68 in. in diameter by 48in. stroke, steam being 
supplied by three single-ended boilers 14 ft. 6 in. by 11 ft. 
long and 100 lb pressure. 





Monte VIDEO. ie machinery for Monte Video 
harbour has been contracted for with a Bruges firm. The 
contract amounts to 200,0002. The machinery is to be 
delivered on the spot early next year. 





CataLocurs.—Messrs. Kirchner and Co., of 21 to 25, 
Tabernacle-street, Finsbury-square, London, have sent 
us a good-sized catalogue, which, we understand, is an 
extract from a larger catalogue in course of preparation. 
The present volume deals with machines for builders, 
cabinetmakers, chain manufacturers, wagon works, agri- 
cultural implement makers, pianoforte and organ builders, 
parquetry flooring works, &. The complete catalogue 
will also contain particulars of machinery for saw-mills, 
planing-mills, and cork and brush factories. In the 
present volume there are illustrations and particulars of 
several series of machines, together with many views 
illustrating the varieties of work they will turn out.— 
The Sinclair comet lamp, manufactured by Messrs. 
Sinclair and Co,, of 19, Eldon-street, London, E.C., is 
made in many sizes and forms, most of which are illus- 
trated in the makers’ new catalogue. In addition to those 
for giving light, there are others for blue flames, which can 
be used with petroleum engines, for melting lead out of 
ee iee joints, for heating tar, and other purposes. A 
small lighting lamp, oe 84 Ib, and giving 100 
candle-power, is made for platelayers working in tunnels. 
For steam boilers petroleum burners are made of 2 to 20 
horse-power. Smaller burners are made for cooking, and 
are extremely handy for this purpose.—The Brush Elec- 
trical Engineering Company, Limited, havesentus acopy of 
theirnew catalogue descriptive of the a ag of their Falcon 
Engine and Car Works, Loughborough. These include 
steam locomotives of all types, from special engines for 
narrow-gauge plantation lines up to fairly powerful stan- 
ard gauge freight and passenger engines. The com- 
pany also make steam tramway engines, railway coaches, 
and tramears.—The Jones and Lamson Machine Com- 

any, of Springfield, Vermont, and Exchange Buildingge, 

irmingham, have sent us a copy of their new catalogue, 
which is a capitally got up little volume describing the 
flat turret lathe, and illustrating various pieces of work 
for the production of which it is specially recommended. 
—The London Rubber Manufacturing Company, of Dept- 
ford, have published a new list of their is, which in- 
clude sheet rubber, gland packings, and rubber tyres.—Mr. 
William Boby, of Salisbury House, London Wall, has pub- 
lished a new list of users of the Chevalet-Boby heater-de- 
tariser for freeing feed waters from scale-forming materiale. 
The list includes a number of important electric lighting 
1 wae m9 John Spencer, Limited, of the Globe 
ube Works, Walsall, have issued the twenty-first edition 
of their list of gas pipes, weldless tubing, and fittings of 
all kinds. The list also illustrates patterns of trolley 
les as supplied to a number of different towns.—We 
ave received from Messrs. Robey and Co., Limited, of 
the Globe Works, Lincoln, copies of steam engine cata- 
logues in English and French. Measurements are given 
in both the English and the metric systems, and the 
Richardson automatic expansion gear is described in 
detail.—Messrs. Geo. Richards and Co., Limited, of 
Broadheath, near Manchester, have issued a catalogue of 
machine tools. The tools of thia firm, it is well known, 
are marked by great originality in design. The machines 
illustrated in this catalogue include side-planing machines 
of various kinds, lathes, milling machines, boring wills. 
and pattern-making plant.— The Steel Company of 
Scotland, Limited, of Glasgow, have published a souvenir 
of the Glasgow Exhibition, which contains a number of 
capital illustrations of the buildings and courts, in 
addition to engravings relating more directly to the 
products of the " 











Ocr. 11, 1901.] 





ENGINEERING. 








“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; w none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

Copies of Specifications may be ined at the Patent O, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform — of 8d. 

The date of advertisement of the geseutonce of a Complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 

17,345. P. J. Parmiter, Salisbury, Wilts. Flat 
Hoeing Machine. [5 Figs.} October 1, 1900.—In this ma- 
chine for thinning turnips and other plants there is a wheel or 
disc having a series of arms carrying hoes at their extremities, 
and arranged in such a manner and at such an angle with the 
ground that the hoes at one portior of the circumference of the 
wheel only are in contact with the ground at one time. As the 
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implement is caused to travel a rotary motion is imparted to the 
wheel or dise owing to its contact with the ground, thus giving 
the hoes a combined rotary and forward cut through the row of 
plants, substantially as described. In one arrangement, in addi- 
tion to the rotary wheel having peripheral hoes there are flat 
hoes for working the ground between the rows to be thinned. 
(Accepted Augusl 7, 1901.) 


ELECTRICAL APPARATUS, 
12,466. Siemens Brothers and Co., Limited. 
(Siemens and Halske Company, Berlin.) Deriving Uni- 


directional from Alternating Current. [7 Pige). 
June 18, 1901.—In apparatus for deriving discontinuous pulsating 
unidirectional currents from an alternating current circuit, and of 
the kind in which a polarised electromagnetic oscillating or 
vibrating periodic contact-making device is used, according to this 
invention, and in order that the electromagnetic coil may be pro- 
vided with current so much out of phase with the current flowing 
in the interruption circuit as to allow of the separation of the 





contacts at the time when no current is passing through them 
for the pecnent of preventing rapid wear on such contacts by 
reason of sparking, the electromagnet is coupled in series with a 
condenser which effects the desired alteration in the phase of the 
actuating current, an adjustable self-induction device being in 
some cases used to modify the action of the condenser. The 
vibrating contact-carrier, when the intervals between mating and 
breaking and ——e and making contact respectively are to be 
unequal, may also be _— controlled by a spring whose tension 
isadjustable. (Accepted August 7, 1901.) 


12.508. Siemens and Co., Limited, London. 
(Siemens and Halske Company, Berlin.) Deriving Unidi- 
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rectional from Alternating Current. [5 Figs.) June 
19, 1901.—In apparatus of the kind described in Patent Specifica- 





tion No. 12,466 of 1901, when means must be provided for causin 
the intervals between making and breaking and breakin onl 
making contact respectively to be unequal, as, for example, when 
a storage battery has to eremnaget, when the make b 

of contact in case must occur when the potential of the battery 
and of the charging current are equal and in opposition, according 
to this invention, and with the object of continuously compensating 
for variations in battery potential, the battery itself is caused to 
determine, in accordance with its potential for the time being, the 
instant of the make and break of contact. The battery may either 
be included in the circuit of the actuating electromagnet, or it 
may be caused to act indirectly by various means. (Accepted 
August 7, 1901.) 


17,642. W. D. B. Duddell, London. Measuring 
Electricity. [1 Fig.] October 4, 1900.—A delicate means 
for indirectly measuring current for the purpose of indicating 
current flow or potential difference, according to this invention 
comprises a io-micrometer (for example, as described by V. 
Boys in vol. 180, Phil. Trans.), with a preferably non-inductive 


resistance arranged to heat the thermo-couple of the radio- 
micrometer. en the resistance, its couplings, and surround. 
ings are truly non-inductive, a similar expenditure of electrical 
energy by current of either continuous or alternating kind will, 
of course, lead to an ime development of heat in each case, and 
consequently like indications from the radio-micrometer. (Ac- 
cepted August 7, 1901.) 


14,463. P.Schoop, Dozweil, Switzerland. Electro- 
lys: Appara' [5 Figs.) August 13, 1900.—In reference 
to this invention it is stated in the specification that ‘‘ The effect 
produced has never been achieved in any other apparatus, and 
now, for the first time, the technical production of bleaching 
liquids is economically attained.” The apparatus appears to be 
of the kind in which a number of electrolysing vessels are coupled 
in series by means of electrodes which pass through insulating 
partitions, the whole uncovered surface of these electrodes —- 
utilised for electrolysing. The electrolysing vessels are of sma 
sectional area and considerable length, and the solution to be 
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treated passes through them at the sate of about one metre per 
minute. The solution in the trough-shaped vessels is alluded to 
as “liquid filaments.” There are two claims, as follow: 1. In 
apparatus for electrolysis of liquids, electrodes arranged in long 
narrow parallel channels of insulating and resistant material, in 
such manner that the liquid continually flowing through each 
channel is electrolysed while it is in the form of filaments, sub- 
stantially as described. 2. In apparatus for electrolysis of liquids 
such as is referred to in Claim 1, electrodes which are wetted by 
the liquid to be electrolysed on both sides, and are thus active on 
mm surface, substantially as described. (Accepted August 7, 






GUNS AND EXPLOSIVES. 


18,022. A. Reichwald, London. (Fried. Krupp, Essen, 
Germany.) Cartridge Case. [5 Figs.] October 10, 1900.— 
It is stated that in order to enable a cartridge to be easily 
inserted into a gun, and to admit of the ready removal of the 





empty cace after the discharge of the weapon, a certain—not too 
small—amount of clearance space must be allowed between the 
cartridge case and the cartridge chamber. When the gun is fired, 
of gieater or less quantities of gas pass over the front 
en 


of the case, and find their way into this intermediate 





reak | and rents in the 





space, thereby causing loss of gas and i 
initial velocities and gas pressures, fo’ 
chamber and Loge in the breech mechanism, and, 


the mouth of the cartridge case is made to act as a gas check, its 
outer edge being made to project sufficiently far beyond the rest 
of the exterior surface to cause it to fit into the cart- 


ridge chamber. In some arrangements illustrated, 
of the case is thickened or formed with a bead or with 
wardly bent channel), or ia bent or curved outwardly so as to 
i a flaring end which fits the barrel. (Accepted August 7, 


11,400, E. Edwards, London. (W. Kent, Chicago. lil., 
oats Smokeless Powder. June 4, 1901.—Smokeless 
ae for firearms according to this invention comprises pre- 
erably equal quantities of Metate of ammonia and nitrate of 
barium, with an added 15 per cent. of picric acid when “ dura- 
bility” is desired. The substances are damped, mixed in a wheel 
mill, and ‘‘ granulated by reducing the pressure of the wheels.” 
(Accepted August 7, 1901.) 


MINING, METALLURGY, AND METAL 
WORKING. 


fala’ CoalG eee tr ty Py ont &. oe pee 
eld. Cu q 8.) Janu . —l. 

for securing tools in the holders of coal- ttn or like machines 
according to this invention comprise sockets such holders to 





receive the tools, and a curved opening pagrenoanaly at right 
angles thereto to receive a curved pin which en; one of one 
or more notches or recesses or openings formed in the shanks of 
the tools, soas secure them in position. (Accepted August 7, 1901.) 

13,653. A G. hay Llandrindod Wells, 
Purification of Metals. [3 Figs.]} — 80, 1900.—Fluid metal 
at high temperatures, ng comparatively high electrical re- 
sistance, the inventor p to eliminate phoshorus from iron or 
steel, and perhaps other impurities from various metals by passing 











an electric current through them when molten. For remov- 
ing phosphorus from iron in the basic process of steel manufac- 
ture, electrodes are used whose outer surfaces are covered with a 
TIL) of tar, graphite, lime, and magnesia. (Accepted August 
i E 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


12.221, P. M. Justice, London. (Du Temple Company, 
Paris.) Water-Tube Boilers. (3 Figs.) June 14, 1901.— 
Apparatus according to this invention is broadly claimed as ‘‘a 
water-tube steam generator heated by liquid fuel, provided with 
two collectors, two sets of water-tubes so arranged as to present 
a triple course for the gases through the entire furnaces, 


2. 


au 





conduit for supplying air to maintain the combustion at the rear 
or distant points, substantially as described.” In the boiler 
illustrated the flame po wena in the upper flue between fire- 
pes | baffles at the top bottom, and closely-set tubes at the side, 
and the then at the back into the lower flue, where 
co 


m ion is computed air admitted through in 
the fireclay baffles, the A. A of combustion finally passing 
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into and through the general tube system from the front of the the tube. The Bourdon t 
losed tal 


lower fiue, where the tubes of the inner row are differently bent, 
out in order to allow the gases to have entry. (Accepted 


open 
August 7, 1901.) 
17,469. Galloways, Limited, and H. Foster, Man- 
c Gear. (2 Figs.) In rolling-mill engines 


hester. 
and similar engines which require frequent reversal, as they are 


j 


c up 
within a suitably shaped casing, and operating a valve of su 


type controlling the water supply to some suitable pump or in- 
1.) 


ube, it is stated, is suitably bent, and is 


in some suitable manner by a 


lector. (Accepted August 7, 1 


SHIPS AND NAUTICAL APPLIANCES. 


usually arranged after the steam supply is cut off from the engine,| 4¢ Bid. A. W. Cc 


the steam already in the cylinders and in the length of the steam 


pipes between the shut-off valve and the c ers continues to 
divided shank, both 
drive le more especially shackle head and to 


e the engine until it is exhausted, and 
the case when the engine exhausts into a condenser. Thus every 
time that the engine to be reversed time is lost in stopping it. 
This invention relates to means for removing this difficulty, which 


Fig.2, 


Fig. A 





and C. Baxter, St. 
» (3 Figs.) September 17, 1900. — This anchor has a 
votally connected to the 
e fluke base, as shown in the drawing. 


Fig.2. 
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of which are 
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ted | vely outside the loom to the and 
pe seated tubes or equivalent rhveesche «ys parall 





is stated that anchors with swinging flukes constructed accordin 
to this invention are more readily driven into the ground, an 
have a greater tendency to leave the same than single-shank 
anchors of similar kind. (Accepted August 7, 1901.) 


of the loom, both cords being connected 
the lower ends of 
el p each of 
which has pivoted within it, at about the centre of ite length, 
a flat lever with its a ends ag te to engage the pre- 
viously mentioned vertically oscillating levers. The rectangular 
tubes or their equivalent are arranged side by side in a fram- 
ing, which also carries the card cylinder. ne or other end 
of the lever within each rectan tube is or is not projected 
beyond the tube, as is determined by the card and needles con- 
nected therewi If one end of the lever be protruded, it will 
be engaged by its contiguous vertically oscillating lever, and the 
corresponding heald will be raised or lowered as required —— 
the agency of the cords attached to the rectangular tube asalready 
described. The card cylinder is operated by the two vertically 
oscillating arms or levers. Transverse rods or the like are 

ed above and below the series of rectangular tubes, to 
ensure the assemblage of the levers therein at the moment when 
the card cylinder is pushed by one of the oscillating levers 
(Accepted August 7, 1901.) 


MISCELLANEOUS. 
10,925. Viscount de la Ve Madrid, Spain. 
Hot and Cold Tap. (6 Figs.| 4 28, 1901.-A - for 
supplying two liquids either separately or together, and in varying 


| a pulley in the upper 


are as follows: A shut-off valve is placed in the exhaust pipe of 
the engine, and so arranged that it is ed and closed by the 
same action which opens or closes the valve that admits steam to 


from being admitted to the engine, and simultaneously the flow 


steam to exhaust from it, starting of the engine is effec 
Accepted August 7, 1901.) 


16,173. BR. B. Armst: and A. J. Day, South- 
ampton. Water-Tube ers. (6 Figs.] September 11, 
1900.—In this water-tube steam boiler a number of groups or 
bundles of water tubes are arranged in inclined tions over and 
transversely to a firegrate and hearth, the adjacent groups or 
bundles being inclined in o ite directions and ha’ ‘d their 
upper and lower ends respectively connected to upper and lower 
water vessels, the upper water vessels being connected to a 


TEXTILE MACHINERY. 


the cylinders. Thus by a single operation steam is prevented Textile Sake Tacknon: Bethea, 
t of embossing machine inv which a central e ved roller has a 
Ct the eanentt 9 “ows eee rae hd Deep og Hg calender bowl on each side of it, either of the bowls being re- 
nom ed. Conversely, by open ~4 ~ be hi 4 flow t ope $ © | movable away from the engraved roller, according to this inven-. 
engine, and at the same time the valve which allows the pent up | tion and in order that when a removed bowl is brought back on 


2137. C. L. 


Fig. 
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8.) January 31, 1901.—In 
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to the engraved rotating roller it may not damage the surface of 
the engraved roller owing toits own inertia, the bowls are elasticall 
g together preferably by means of an endless rope or band, 
which presses a weighted tension pulley, so that either of 
e bowls continues to rotate at its normal speed should it be re- 
— a the surface of the engraved roller. (Accepted August 
> > 


16,809. W.G. More Manchester. (Société Chaize Fréres, 
Paris) Loom Dobbies. [6 Figs.) September 21, 1900.—In 
dobbies and similar machines used in connection with power looms, 
according to this invention the motions of the healds are produced 





quantity while of like relative kind or proportion, according to 

this invention has a plug with a single taper hole through it, the 

ane and passages for a the liquid being formed and 
isposed as shown in the drawings. (Accepted August 7, 1901.) 


10,093. J. J. aay zimperies. Chester, and 
Meldrum Brothers, ted, chester. Destruc- 
tor Furnaces. [3 Figs.) June 1, 1900.—This invention 
relates to destructor furnaces of the kind used in connection 
with steam generators in such a manner that the hot gases from 
the destructor furnaces are utilised in the production of steam. 
The destructor furnace unit consists of one or more cells arranged 
on one or both sides of the steam generator, and the steam gene- 
rators receive the hot from the cells at the sides of their 
furnaces. According to this invention, each cell contains two 
sections, one being that to which the refuse is ee and in 
which it is dried, and the other that in which the re: is burnt, 
and from which the hot products of combustion pass to the 
generator. Either the drying or the burning sections of the cells 
are arranged in line with the front ends of the steam generators. 
If the burning sections of the cells are so arranged, the roadway 


common steam drum and by downtake'pipes to the re te lower 
water vessels beneath them, and the groups or bundles being so 
di and provided with longitudinal walls, partitions, or 

es as, in conjunction with the boiler casing, to form four longi- 
tudinal combustion chambers. In one arrangement each group or 
bundle of water-tubes is connected to upper and lower 
water vessels, and forms therewith a complete steam-generating 
section or element. (Accepted August 7, 1901.) 


14,041. T. Clarkson, Great Dover Street, Surrey. 
Boller: Water Supply Re tion. [2 Figs.) August 4, 
1900.—According to this invention, and in order to late the 
supply of water to motor car or other “‘ flash ” boilers in propor- 
tion to steam used, increase of steam pressure beyond the normal 














operating upon a Bourdon tube is made to uce a throttling or 


stoppage of the waterway by means of a valve to which the tube is | from two vertically oscilla’ arms or leve 

connected. The apparatus is organised in such manner that little conveyeate the heute treet rds oe Se oie oe 

resistance to the movement of the tube is created by the valve, and | below the healds, that cord 

the Bourdon tube is provided with means for adjustment to com- | heald poring under a pull 
that which is secu 





pensate for wear in the valve or for any permanent bending of ' 


Fig. 1. 
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cords which 
in the le f th 

ey wer part of the loom, and 

red to the vpper part of the heald passing over 


are secured above and 
to the lower 





is carried above the back ends of the generators sufficiently high 
to enable the refuse to be delivered through —— or open- 
ings in the tops or the back walls of the cells. If, on the other 
hand, the drying sections of the cells are arranged in line with 
the fronts of the generators, the roadway is carried in front of 
them at a sufficient height to allow headroom for the attendants 
to have access to the boiler fittings and furnaces and to the celle 
and to permit the refuse to be fed through the tops or the front 
walls of thecells as may be required. If the refuse is fed som 
the top of the cell, a supplementary door can be formed in the 
outer wall of the drying space of each cell, through which the 
progress of drying and burning may be observed and through 
which the refuse may be fed forward. H rs or bunkers are 
arranged in connection with the cell supply openings to receive 
the refuse from the carts, and from which it may fall or be raked 
into the cells. (Accepted August 7, 1901.) 








UNITED STATES PATENTS AND PATENT PRAOTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
ae gratis, at the offices of EN@INRERING, 85 and 36, Bedford- 
street, Strand 
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THE STRENGTH OF DROP-FORGED 
CRANE HOOKS. 


By Professor Joun Goopman, M. Inst. O0.E. 


WHEN visiting various works in the United States, 
rty of students, in the summer of’ 
tty were very courteously | off. A mould was then prepared, and a ring of 


with a small 
1899, the author and 


| be of interest. 


| method adopted for obtaining an exact section may 
The centre line ¢ c of the hook 
/was marked off by holding the shank in a self- 
| centring lathe chuck, and after setting the hook in 
be vertical plane, the centre line c c was marked on 
with a scribing block, then by means of a straight- 
edge and square the section line a b was marked 


of the section (Z) and the second moment (1) (or 
moment of inertia) were then found by the graphic 
method described in Chapter IX. of the author’s 
‘** Mechanics Applied to Engineering.” A modulus 
figure for the section is shown in Fig. 2. Theareas 
of the sections were measured by an Amsler plani- 
meter. After finding the area, second moment, 
and position of the neutral axis for all the sections, 





shown over the magnificent drop-forging works of plaster of Paris was cast around the hook, having | it was found that the following expressions gave 
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Messrs. J. H. Williams and Co., Brooklyn. At 
the suggestion of the author, the firm very kindly 
presented a complete set of their steel crane hooks 
to the Yorkshire College, on the condition that the 
hooks should be carefully tested, and that they 
should receive a copy of the results. 

Before making any tests, accurate measurements 
were taken of the leading dimensions of the hooks, 
from which the area and second moment (moment of 
inertia) of the section a b taken through the back 
of the hook (see Fig. 1) was obtained by a graphic 
method, Such a section is shown in Fig. 2. The 


one edge coinciding with the section line a b. 
After the plaster had set, this ring was sawn nearly 
through in two places, and when pieced together 
the above-mentioned edge was filed flat, and the 
ring was placed with its flat surface on a drawing- 
board, a fine hard pencil was drawn. round inside 
the ring, and thus the exact form of the section 
was transferred to the drawing-paper. A card- 


board section was then cut to exactly fit the plaster 
ring. This was used for experimentally finding 
the position of the centre of gravity of the section, 
or the position of the neutral axis. The modulus 










Fia. 5. 


results agreeing very closely with those found 
graphically : 


The area of the section in square 


inches (A)... a pos = 0.753 bh 
The distance of the neutral axis from 

the compression skin (y )... = 0.545 h 
Ditto, tension skin (y) wih = 0.455h 
The second moment (or moment of 

inert:a) (I) in inch units =z * 


The next step was that of getting a complete 
set of plaster casts from the hooks in their original 
state in order to compare them with the same hooks 
after testing. For this purpose plaster-of-Paris 
moulds in two halves were made in the usual way, 
into which the liquid plaster was poured, wire core 
irons having been previously placed in the moulds 
in order to strengthen the casts. Fig. 3 is. pre- 
pared from a photograph of the plaster casts of the 
hooks, and Fig. 4 from a —a of the hooks 
themselves after testing. During the testing it was 
noticed that the scale a off in a very interest- 
ing manner, and thereby revealed the position of 
the neutral plane, also the lines of shear, The 
lines formed by the peeling of the scale were, how- 
ever, not sufficiently clear for photographing; there- 
fore,.in order to show them up more definitely, one 
of the hooks was whitewashed before testing. The 
result is shown in Fig. 5, in which the position of 
the neutral plane is very clearly shown by the 
central band of white where the material was not 
severely strained, but the whitewash peeled off on 
beth sides of it, due to the distortion of the 
material. 

The hooks having been carefully placed in suit- 
able shackles in the testing machine, resembling the 
links of a chain, the load was gradually increased, 
and at each increment of load the distance d 
(Fig. 1) was very carefully measured to the nearest 
45 in.; at first the strain—i.e., the increase in the 
distance d—was very small, and was truly elastic. 
When the load was removed, the hook returned to 
its original form. The load at which it ceased to 
act in this manner, or when d-was permanently 
increased, is termed the ‘elastic limit” (L) in the 
Tables given on page 539. 
After the elastic limit had been passed, the strain 
increased much more rapidly than before with any 
given increase in the load. The exact manner in 
which each hook behaved is shown in the curves in 








Figs. 6, 7, 8, and 9, page 538. At length asi 
wns reached when the Foote kept on opening wishes 
any. further increase in the load. This is termed 
the maximum load M in the Tables on page 539. 
The amount that each hook opened under the 
maximum loads can be judged from Fig. 4, but the 
curves in Figs. 6, 7, 8, and 9 are not carried to the 
maximum loads in all instances. 

The stresses that occur in a hook section a b, 
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Fig. 1, are known as combined bending and direct 
stresses. The bending is due to the fact that the 
line of loading c c does not pass through the neutral 
axis of the hook section. The tending moment M in 
tons inches on the hook section is W x, where W 
is the load on the hook in tons and x the distance 
of the neutral axis from line of loading. This pro- 
duces a bending stress on the section, and thereby 
brings the material on the ‘‘ off ” side of the neutral 
axis at a into compression, and the material on the 
‘near ” side of the neutral axis at b into tension. 
The maximum compressive stress thus set up will 
not in this case be equal to the maximum tensile 
stress, because the tension skin is not at the same 
distance from the neutral axis as the compression 
skin. The relation will be 
Maximum tensile stress due to bending =__ 

Maximum compressive stress due tu beading =e 

The maximum intensity f of these stresses on 
the skin of the hook is given by the well-known 
formula 





I 


where f is the tensile stress and f. the compressive 
stress, relations which are true to all intents and 
purposes up to the elastic limit, but are far, very 
far, from the truth at loads beyond the elastic limit. 
It is, however, convenient for purposes of compari- 
son to make use of this formula for loads beyond 
the elastic limit ; we then use the expression 
‘‘modulus of rupture” in tension or compression, 
but it must be clearly understood that the modulus 
of rupture is not the breaking strength of the 
material when tested in pure tension. This ques- 
tion is fully discussed in the author’s book referred 
to above. 

In addition to the bending stresses the hook sec- 


tion is subjected to a tensile stress ¢ = ~ acting 


j= MY or fe = 


evenly all over the section. The resulting maxi- 
mum stress on the skin of the material is then 


On the tension side T = f + t=" %% ¥ 
On the compression side C = fe — t = We pe ¥ 


These stresses at the elastic limit, maximum load 
and working load of the hooks, have been worked 
out, and are given in tabulated form below. 

These results are not quite as regular as one 
could wish. The variation in the stress at the 
elastic limit and maximum load are probably due 
to some hooks being annealed more than others, 
or to some leaving the dies at a higher temperature 
than others. The material in the 1-ton hook is 
evidently of a higher tensile strength than that in 
the others. 

The factor of safety as regards the maximum load 
is in every case quite satisfactory, and with the ex- 
ception of the 5-ton hook, which had evidently been 
annealed, the elastic margin is ample. 

The material in all the hooks was of excellent 
Leading Dimensions of Hooks. 
























































eee ee an. oe ee ee 
tons in. in. | sq. in. in. in. in, |:n. units 
3 0.53 | 0.82 | 0.33 0.95 0.87 | 0.45 | 0.013 
+ | 0.57| 0.90] 0.38 | 1.04 | 041 | 0.49| 0.020 
4 0.65 | 1.01 0.50 1.21 0.46 | 0.55 0.033 
1 0.91 | 1.40 0.95 1.47 0.64 0.76 0.11 
1} 1.05 | 1,60 1.26 1.83 0.73 | 0.87 0.20 
2 129 | 2.00 1,94 2.10 0.91 | 1.00 0.47 
3 1.50 | 2.32 2.61 2.52 1.06 | 1.26; 0.85 
4 1.66 | 2.68 3.34 2.83 1.22 | 1.46 1.45 
5 1.78 | 3.00 4.01 8.20 1.36 | 1.64); 2.20 
ood oes 
Results of Tests. 
: eos 
| Elastic Limit (Mean of Two Hooks.) 
Working | 
— | l | 
‘ons, | |Tensionon | Total Skin 
Tons. Santhon: Bendirg Strees. Siseas. 
} } 
a ees iat 
Ww ae | = a4 
| zy | fe - © 
tons per tons per|tons pe) ‘cons per |tons per 
tq. in. | sq. in. | ¢q. in. —_— | ¢q. in. 
2 0.78 2.36 21.09 25.65 45 | 23. 
4 1.10 2.89 23.45 | 28.03 | 26.34 | 25.14 
4 1.15 2.30 19.40 | 23.20 | 21.70 | 20.90 
1 8 57 3.76 30.53 | 36.25 34.29 | 32.49 
14 8.47 2.75 23.18 | 27.63 | 25.93 24.88 
2 5.65 2.91 22.98 27.53 25.89 | 24.62 
3 840 | 392 | 2640| 31.37 | 29.62 | 28.15 
4 10.00 3.00 23.81 28.49 26.81 25.49 
5 | 887 2.06 16.36 | 19.73 | 1842 | 17.67 











Working Load. 


| 


Working | 
| Yona ne | Tension | Bending Strees. | Total Skin Stress. 























| Tone. segs 
Ww | 
| 
WwW | nial + 
os | f | Se T © 
tcns per | tons per | tons per | tons per | tons per 
8q. in, | eq. in. sq. in, sq. in. | €q. in. 
i | 0.88 3.38 41 | a7 | &73 
0.66 #| 6.33 6.02 | 56.99 6.71 
} 1.00 | 8.43 10.08 | 9.43 | 9.08 
1 1.05 8.55 10.16 | 960 | 911 
4 1.19 | 10.02 11.94 | 11.21 10.75 
2 | 108 | 84 | 975 | 9:18 8.71 
3 | 1.15 9.43 11.21 10. 10 06 
4 } 1,20 9.52 11.39 =| 10.72 10.19 
5 | 126 9.90 11.94 | 1115 | 10.69 
Maximum Load (Mean of Two Hooks). 
Work- Bending Total Skin 
ing Tension Stress. Stress. Factor 
Lo on of 
in |Tone.| gection. Safety 
Tons. Moduli of Rupture. 
M L M 
Ww iM aoe Si T Cc a De 
' A f . wiw 
tons | tons | tons | tons 
per | per | per | per 
-q. in.|sq. in.|sq. in.}sq. in. 
1.76 5.33 47.59 | 67.88 | 52.92 | 52.65 | 6.24 | 14.08 
1.85 4.87 39.43 | 47.12 | 44.30 | 42.25 | 4.40 | 7.40 
2.18 4.36 36.77 | 43.96 | 41.13 | 39.60 | 2.30 | 4.26 
1 7.12 7.49 60.89 | 72.30 | 68.38 | 64.81 | 8.57 | 7.12 
14 7.29 5.79 48.70 | 58.04 | 64.49 | 52.25 | 5.20 | 10.93 
2 11.49 5.92 46.72 | 55.97 | 52.64 | 60.05 | 287) 5.75 
8 18.15 6.95 57.05 | 67.81 | 64.00 | 60.86 | 2.80 | 6.05 
4 23.23 6 95 65.32 | 66.20 | 62.27 | 59.25 | 2.50 | 5.81 
5 26.87 6.70 63.16 | 64.11 | 69.86 | 57.41 | 1.65 | 5.37 





























quality as regards strength, ductility, and tough- 
ness, and none of them showed the slightest signs 
of cracking even when straightened to such an 
extent that the link shackle slid off. The hooks 
are well designed and are believed to be superior to 
any hand-forged hooks in iron or steel. 

e author wishes to express his thanks to two 
of his students—Messrs. J. L. Wilson and R. E. 
Fawkes—for rendering very valuable assistance in 
carrying out these tests, also to the makers— 
Messrs. Williams and Co., Brooklyn—for present- 
ing the hooks to the college. 





THE TOOLING OF MACHINES. 
By Joun AsHrorp, M. Inst. Mech. E. 
(Continued from page 507.) 

Perhaps the duty to which automatic screw 
machines are most often put is the making of bolts 
and studs. The time when bright bolts of small 
and moderate size were forged in bolt-forging 
machines, afterwards to be turned up and screwed, 
seems fast receding into the past; for it is found 
that they can be more cheaply made by turning in 
automatic machines from bar the full size of the 
head. All the smaller sizes are made from bright 
drawn hexagonal stock ; in fact, it is used for all 
sizes up to which such bar can be obtained. 

Most machinists are familiar with the construc- 
tion of tools for making small bolts in turret lathes, 
but there are not many shops in which automatic 
machines for turning bolts from the solid of so 
large a size as lin. arein use. It will therefore 
be an advantage to some to show the tools used 
for this purpose. Fig. 24, page 540, is a sketch of a 
bolt 1 in. in diameter, 7 in. long, turned from the 
solid and screwed up a distance of 44in. The 
first operation is to A a roughing cut, to reduce 
the stock to within close dimensions of finished 
size. For this purpose a tool such as is illustrated 
in Fig. 25 is used. With regard to this tool, it is 
sufficient to say that the body is made of cast iron, 
and into it the mild steel shank is screwed. A 
hole is put through the latter for two reasons: to 
receive a piece of work that may be sufficiently 
long to extend into it, or to hold a tool for either 
drilling up or shaping the end of the object turned. 
Either one or more tool clamps may be attached 
to the holder, but for ordinary work one is sufti- 
cient. The form of steady which generally gives 
the most satisfaction is one that is made in two 
halves, because the steady surfaces can be more 





easily brought be to the work, and more truly set 
than if it is made solid. The second operation in 
turning the bolt is to bring up another tool almcst 
identical to the first, adjusted to take the finishing 
cut, 


The end-rounding tool (sketched in Fig. 26) is 
fitted into the hole through the shank of the finish- 
ing tool-holder, so that as the cut comes to its 
finish, this tool rounds off the end of the bolt. 


For the third operation, a chamfering tool held 
in an open-sided tool post on the front of the cross- 
slide is requisitioned to start the cutting off and 
chamfer the head. 

It now remains to screw the thread and cut off 
the finished bolt. The screwing is done with a self- 
opening die-head, held in the turret in the manner 
detailed in Fig. 27. To avoid breaking the dies 
or damaging the work, this has to be held rather 
differently from a similar die in a small capstan 
lathe ; for it must be remembered that the feed is 
obtained from a cam, which is most difficult to set 
to exactly correspond with the threads of the die; 
To allow, therefore, for variation of the feed, the 
die is fitted with the plunger and bush illustrated. 
The shank of the die itself is fitted to the plunger, 
and the latter is turned to easily fit the bore of the 
bush. A keyway is cut in the bush, and a feather 
key is fitted to the plunger, so that they may slide 
relatively without rotating. Between the end of 
the plunger and the inside end of the bush there 
is a spiral spring, which holds the die forward a 
sufficient distance to allow it to follow its thread, 
whether variation in the feed be positive or nega- 
tive. 

The possibility of screwing true threads with 
self-opening dies has been much discussed ; and 
although some affirm that it is an impossibility, yet 
it is the experience of many that, providing the 
dies are correctly made, properly attended and kept 
in a good state of repair, any sufficient and reason- 
able degree of accuracy may be obtained.* The 
final operation in the production of the bolt is to 
cut it off with a step parting-off tool, held in an 
open-side tool-post on the back of the cross-slide. 

The series of operations for producing studs differ 
considerably from those required to produce a bolt 
such as that just described. A stud requires to be 
screwed at both ends, and it therefore has to be 
handled twice. When it is turned from the bar, 
the first operation is like the finish turning of the 
bolt, the same kind of tool-holder as that illus- 
trated in Fig. 25 being used, together with an end- 
rounder. 

The second operation is to bring up the self- 
opening die-h to cut the screw. A parting-off 
tool, shaped on its side to round off the end of the 
stud and cut it off, is then brought forward by the 
cross-slide. This leaves the studs to size, but they 
still have to be screwed at the other end. If this 
work is done on an automatic machine, a magazine 
is essential to feed in the studs, but it isa very simple 
kind of thing for that purpose. The design of the 
one fitted by Messrs. Alfred Herbert is illustrated 
in Fig. 28. This magazine is attached to the guide- 
bar, from which the chuck and stock-feed are 
usually operated. The chuck-glut is left the same 
as usual, het the one which works the stock-feed 
is considerably modified, being provided with a 
bracket projecting beyond the end of the machine, 
long enough to allow of sufficient movement to feed 
the longest piece of work the machine has to accom- 
modate. 1t will be noticed that at one side the 
magazine has an adjustable slide, so that it may be 
regulated to suit the lengths of the studs that are to 
be machined. The hopper is inclined at an angle 
of 15 deg., that the studs may descend by gravity 
into a guide-block placed at the bottom, which brings 
them into line with the hole through the centre of 
the spindle. The action of feeding is identical with 
that for the solid bars, a pusher-rod advancing and 
pushing the studs through the spindle ; thus there 
may be several such studs, end on end, between 
the chuck and the ine. The illustration is of 
a hopper in use at the Glasgow Exhibition, on a 
machine screwing studs 1 in. in diameter and 7 in. 
long. An automatic machine with the hopper at- 
tached is illustrated in Fig. 29, page 541. 

The small whirl illustrated in Fig. 30, page 541, is 
not an easy job for which to arrange the tools. Two 
automatic machines are required, the first one being 
large enough to take 1}in. stock. The first opera- 
tion is to bring forward the tool illustrated in 





* It is a more difficuls matter to make a die cut a 
thread of correct pitch without the aid of a leader than 
many may think. The usual error is that the pitch is 
ay less than it should be. This may be due to 
several causes, not the least of which is too few threads in 
the die, and that the reacting preesure upon the die-threads 





which are to give the lead causes them to cut. The 
remc dy is obvious, 
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Fig. 31. This centres the rod, recesses it for a 
a =o of } in., and faces the end. 

e object of recessing with a tool of this kind is 
to give the drill (Fig. 32) a clear start. This drill 
has to rapidly remove the metal to a depth of 1 in. 
To keep it cool, and clear the cuttings from the hole, 
an oil supply is brought through the drill itself, 
right down to the bottom of the hole. This drill is 
held in the shank of a box-tool similar to that in 
Fig. 25, and there is also a turning tool which is to 
do the rough turning while the drilling is going on. 
This completes the second operation. 

For the third operation another box-tool carrying 
the oil-supply counter-bore (Fig. 33), and also the 
cutter (Fig. 34), is brought round by the turret. 
These rough out the counter-bore and rough turn 
the recess. The turret then —— up a plain 
steady-peg, which enters the bored hole and sup- 
ports the work, while the roughing formed tool illus- 
trated in Fig. 35, held in a forward tool-holder, 
comes up and roughs out the groove and other parts 
of the exterior. 

The final turret position, which corresponds to 
the fifth operation, brings forward the tool illus- 
trated in Fig. 36. This is a reamer, which has its 
shank turned and screwed to receive a cutter head 
and a knurled nut. The cutter-head carries a 
shaped cutter which finishes the recess, while the 
reamer finishes the counter. bore to its correct size. 
The object of the knurled nut is, of course, to 
adjust the cutter in relation to the reamer. It 
tale remains now for the final operation on the 
first machine to take p'ace, and that consists in 
advancing a cut-off tool held in an open-side tool- 
post carried on the back of the cross-slide. 

The articles have now to be taken to the second 
machine, and chucked by the ends just finished, so 
that the opposite end may be turned to shape and 
screwed. The actual tools for the turning and 
screwing are quite ordinary, the chief point about 
the second machine being the arrangement of a 
magazine feed. The articles are too irregular in 
shape to be fed from a magazine such as that 
already described for feeding studs through the 
hollow spindle ; consequently they have to be fed 
into the chuck from the chuck-end. The arrange- 
ment of the magazine, together with the extra 
details that have to be fitted to the machine, are 
illustrated in Fig. 37, page 544. A half-tone view 
of the machine is given in Fig. 38. The ine 
arrangement consists of a horizontal V-shaped 
trough A, supported upon columns B, over the 
headstock of the machine. Within this trough 
the articles to be turned are placed, and they are 
caused to traverse at the right moment along the 
trough by the feed-rod OC, and the feeding pawls 
or catches OC, C,. The movement of the rod is 
obtained from a cam D, attached to the edge of the 
cam drum which carries the cams for actuating the 
chuck and ordinary stock feed. This additional 
feed-cam does not in any way interfere with 
ordinary cams mounted upon the drum. A 
lever E transmits the motion from the cam to the 
feed-rod C. 

As the trough is a considerable vertical distance 
away from the chuck—a matter of 9 in. or 10 in.—a 
carrier F is provided, which receives the article 
from the trough, and conveys it into a suitable 
position for it to be pushed into the chuck. The 
carrier is attached to a sliding head G, G, which is 
guided vertically on the columns H H, and those, in 
turn, are supported by the casting that forms the 
front end of the trough. The vertical motion of 
the sliding head is derived from a cam I, attached 
to the side of the cross-slide cam. The motion 
from the cam is conveyed through a weighted 
bell-crank lever J, the coupling-rod K, and the 
levers L, L (see side view). The carrier F is detailed 
in Fig. 39. Usually, articles to be turned, such as 
the whirl under consideration, project somewhat 
from the chuck after they have been gripped ; 
obviously, then, there would be a tendency for the 
carrier to foul the article in its upward journey. 
It must therefore be made sc that it can clear the 
chucked article. In order to effect this clearance, 
the carrier is so mounted in the sliding head that 
it can rotate about the centre line X, X. i 
effect is produced in the following manner : Calling 
the turned of the carrier which fits into the 
sliding head the shank, there is mounted upon it 
at M an annular spurwheel, which is quite free to 
rotate about the shank. Attached to this wheel is 


a ratchet pawl N, which engages ratchet teeth cut 
upon the shank itself at O; thus, when the 
annular spurwheel js caused to rotate, the pawl 





will slip over the ratchet teeth if the rotation 
is in one direction, but engage those teeth and 
with it rotate the carrier if in the opposite 
direction. Further along the shank there is a 
spiral spring P, its one end anchored to the sliding 
head casting, and its other to the carrier shank. 
Its arrangement in respect of the ratchet is such 
that when the carrier is rotated through the medium 
of the annular spurwheel and ratchet, the spring is 
put in tension. Provision is made to retain the 
shank with the spring in that condition, when 
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it has been so rotated, by the aid of a spring catch- 
bolt Q. If, when the spring is in tension, the bolt 
Q is pushed inwards, the catch is released, and the 
carrier F will rotate through half a revolution ; and 
its arrangement is such that, when it has been so 


This | released, the carrier is upside down. Assuming, 


then, that the carrier has just been used, and the 
sliding head is in the lowest position, with the 
carrier inverted, by the movement of the cam I 
the balance weight lifts up the sliding head G 
through the lever system. As it does so, the 
annular spurwheel, bared on its one side, engages 
a short rack held by a bracket in a convenient 
position. There are enough teeth in this rack to 












trated in Fig. 41, are prepared 





cause the spurwheel to make haif a turn; and when 
it has done so, carrying the carrier with it through 
the medium of the ratchet, it (the carrier) has 
become right side up, the spiral spring at the same 
time being wound up, the spring catch Q acting on 
the detent. The feed-rod C pushes an article for- 
ward into the carrier, which is then lowered into its 
bottom position. The turret comes forward, and 
presents the spring plunger (Fig. 40) tothe carrier. 
This firstly pushes forward the plunger R, and 
that in turn pushes the work into the chuck. Im- 


Fig. £6. 
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mediately the chuck grips the work, the catch-bolt 
Q is pushed inwards “ the tool in the turret, and 
instantly the carrier, under the action of the spring 
P, rotates into its inverted position. 

Having described the magazine feed, it only 
remains to mention the several operations by which 
the whirl is completed. The shape of the whirl is 
such that, when lying upon its side, it would tilt 
downwards at one end, and consequently, when in 
the carrier, it would not point truly to the chuck. 
To prevent this, a number of small shoes, as illus- 
of malleable iron, 
shaped so that the article will fit on the top, and 
that the lower portion will rest steadily in the 
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carrier. These little shoes are merely required to 
hold the work in the passage through the magazine 
feed; so after the work is in the chuck, and the 
carrier becomes inverted, the shoes are dropped 
into the tray of the machine, whence they are taken 
to be used again. The first operation, then, is to 
fill the trough of the magazine with the pieces of 
work resting in the shoes, from which they are 
conveyed through the medium of the carrier and 
into the chuck by the spring plunger (Fig. 40) held 
in the turret. 





on the screw thread. When the chuck is opened 
with the usual chuck motion near the tail end of 
the spindle, a piece of work such as this whirl does 
not readily fall out, because the actual chuck move- 
ment is so small ; it must therefore be ejected by 
a rod screwed upon the end of the stock-feed tube, 
in place of the usual stock clips. 

n the March 8, 1901, issue of ENGINEERING, 
page 318, au inclined turret lathe made by Messrs. 
Alfred Herbert, Limited, was illustrated. That 
machine is exhibited by the firm at their stall at| 































































Consider, first, the tools for machining the e 
back gear for an 8-in. headstock (see Fig. 42). e 
chances are that the cored hole is somewhat out of 
centre, and it is therefore necessary to put several 
tools through it to make it perfectly true. It is 
usual to use two boring reamers, which bring the 
hole close to size and very nearly true; and many 
people would be content to follow these with a 
finishing reamer, but if it is desired that the 
hole should be very accurate, it is necessary to 
interpose a boring tool with a single cutting edge, 
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For the second operation, a box-tool is brought | the Glasgow Exhibition, and it may there be seen 
| turning up various gear-blanks, such as that illus- 
trated in Fig. 42, page 544. 
specially designed for working upon castings, and it 
will be of interest to many to know how the tools 
a formed tool held | are arranged on such a machine. 


forward by the turret to do the rough turning. 
The third tool is similar in shape, as it finishes 
the turned part, and also carries a cutter to form 


the recess at that’ end. The tapered portion has | 


now to be shaped by bringing 


u 
on the front of the cross-slide, Tine which time a 


supports the end of the whirl that has been turned 


ready for screwing. Without this steady bush it | carrying the tools to do the internal machining, and 

a ae that the work would be wrenched out of | a second four-sided one mounted upon the cross- 
e chuck, 

die head to be 









| tools on a heavy machine of this kind are more 
steady bush, secured in a holder in the turret, | simple than those used on the small machines, for 
| there are two turrets—a large inclined one for 


It remains now for a self-opening | slide of a separate saddle, for holding the tools to 
brought forward by the turret to put | turn the exterior. 














The machine has been 


If anything, the 
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to accurately true and size the work, making it 
ready for the finishing reamer. With the gear in 
question, the seriés of operations are as follow : 

Firstly, chuck the casting by the boss in a three- 
jaw chuck, and roughly bore the hole with a boring 
reamer, as illustrated in Fig. 43, held in the boring 
bar-holder detailed in Fig. 44. With a hole that 
has to be finished 2 in. in diameter, this first cut 
would bring it to within ;', in. of size. While this 
first boring operation is being done, the outside is 
roughly turned and faced with tools held in the 
square turret. 

Secondly, a similar reamer is brought up to take 
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out a second cut, which will bring the hole to 
within 435 in. of its size. At the same time the 
outside diameter is finished and turned by a tool in 
the square turret. 

Thirdly, if the cored hole was out of centre, the 
two boring reamers will probably have been drawn 
slightly. To correct that, a boring bar with a 
single cutter, as in Fig. 45, is used to take a sizing 
cut through the hole. This boring bar is held in a 
similar bar-holder, attached to the hexagonal turret, 
to those used for the boring reamers. 

Fourthly, the final operation, so far as the hole 
is concerned, is to ream it out with a shell reamer 
(Fig. 46) mounted upon a floating holder (Fig. 47) 
held in the usual kind of fitting upon the turret. 
It will be observed that the reamer holder is to be 
**floating.” This is to enable it to exactly follow 
the Lo'e which has been previously bored, sv 








ee a 
- 1 


avoiding any slight error in the lining of the tools 
on the turret. 

Fifthly, the face has now to be finished with 
cutters held in the facing and turning tool-holder 
illustrated in Fig. 48. This holder is bolted to the 
inclined turret; and, to ease the double tendency 
to force the casting out of the chuck and to spring 
the tool-holder, a steady-bar (not in drawing) is 
fitted in the centre of the holder, its end being cor- 
rectly sized to enter the finished hole in the casting. 

Sixthly, the one face of the wheel being finished, 
it is turned round and re-chucked by the outside 
diameter, the jaws of the chuck being fitted with 
soft iron pads for the purpose. The boss and face 
are now roughly turned by tools held in the square 
turret, the same as those used in the first opera- 
tion. 

The process of finishing the face on the second 
side is carried out in the same way and with similar 
tools to those used in the fifth operation. 


(To be continued.) 





Canara Enisectenee. —The Santee aie yan 
Com under construction a great scheme of irriga- 
tion Sie Canadian North-West. The object is to 
convert several million acres of land now dry and arid 
into good farming and grazing country. The barren 

lie between and Medicine I immediately to 
the north of the railway. The plan includes the bu fing 
of a dam at Bow River, a mile east of Calgary. It 
also be necessary to construct intersecting canals, The 
test is to be left to gravitation. 


THE BRITISH ASSOCIATION. 
(Continued from page 514.) 
Tue Position oF BritisH CHEMISTRY AT THE DAWN 
OF THE TWENTIETH CENTURY. 


In his address to the Chemical Section, to which 
we now turn, Professor Percy Frankland, Ph.D., 
M.Sc., F.R.S., of the University of Birmingham, 
dealt with the question: Are we progressing or 
receding, or are we standing still ? from the chemical 
and general educational standpoints. The history 
of British chemistry, he said, was very remarkable, 
its achievements were almost entirely the results of 
private initiative, and the persons who had taken 
part in making this history were, with some notable 
exceptions, not servants of the State. Glancing at 
the 1881 volume, taken at random, of the Chemical 
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lands | unaided devotion of the chemist. Such work had 


Society's Journal, he found that only 13 of the 75 





original contributions emanated from Government 
laboratories, and, what would surprise the scientific 
historian of some centuries hence, only four papers 
came from the ‘ancient seats of learning,” and 
three of them were by the same _ investigator. 
Giving a list of the opening dates of the university 
colleges in the United Kingdom, he pointed out that 
the greater number of these institutions were 
opened in the decade 1875-1884. They are the 
colleges of Leeds, Bristol, — Shef- 
field, Birmingham, Liverpool, Dundee, Cardiff, 
Bangor, Siecery, and the Central Institution, 
all founded without assistance from the public 
exchequer. During that period the total number 
of papers in the journal mentioned had shown 
a marked increase—from 422 to 671. Much 
work had therefore been done, although the 
founders and trustees often appeared to have 
‘imagined that it was only n to provide a 
spacious building, and to appoint a staff of pro- 
fessors, without due regard to the necessity of funds 
for annual up-keep, libraries, and assistance. It 
had been learnt by bitter experience that the cost 
of efficiently maintaining institutions of high cha- 
racter was enormously greater than was at first 
supposed ; and if fruitful research work had been 
done, almost from the first, it was due to the almost 


been carried on in Owens College, the largest and 





best equi’ school of scientific chemistry in the 
British Eee, at the Yorkshire College, Leeds ; 





at Bristol; at Mason College, Birmingham ; at 


Dundee; at Aberystwith; in the City Guilds 
Institute ; in some of the polytechnics; and by 
the science masters of a few schools. For this 
devotion he found two interconnected —— 
causes: the fact that the majority of the che- 
mical teachers had been trained in Germany, and 
had been educated in exceptional cases only at the 
ancient seats of learning. Thechemist was unfettered 
by an English university record ; he stood or fell 
by the work of his life, and not, as so many others 
did, by the reputation they had made in their years 
of adolescence at one of the ancient universities. 
The spirit of research had, however, now become 
endemic there also, and Oxford and Cambridge and 
the universities of Scotland and Ireland now sent 
a continuous stream of original communications. 
Many of the eminent British chemists were to be 
found among men of leisure and men engaged in 
industrial pursuits. We should, further, not forget 
the Rothamsted Laboratory (agricultural), the Re- 
search Laboratory of the Pharmaceutical Society, 
the masterly work of Mr. W. J. Pope atthe Gold- 
smiths’ Institute, and the still crystallising Univer- 
sity of London. 

Much good had been wrought by the Research 
Scholarships awarded since 1891. The fund came 
from the surplus of the Exhibition of 1851, produc- 
ing an annual income of over 60001., which, on the 
advice chiefly of Lord Playfair, was spent in scholar- 
ships in accordance with the wise regulations of the 
Commissioners. Sixty-five chemists, including 
three women, had already enjoyed the privileges of 
these scholarships. Bearing in mind the rooted 
objections of this country to expending any public 
money on higher education, it was marvellous that 
this money was so being applied instead of being 
dissipated, in the manner dear to Englishmen, 
by benefiting to an infinitesimal extent a much 
larger number of persons. But for the vertebrate 
character of the Commissioners, the fund would, 
indeed, in 1887, have been frittered away in 
grants to provincial museums, to get ‘‘a few more 
glass cases for the masses to gaze at on wet days 
and bank holidays.” Professor Frankland then 
referred to the princely patronage of higher educa- 
tion by Mr. Carnegie, and to the circumstance that 
the City of Birmingham is levying a rate in 
aid of its university, as unquestionable signs of 
the times and of serious awakening. Pointing 
to notable examples of the best British work in the 
field of chemistry, he could not forbear yet from 
drawing attention to the fact that the Berlin 
Chemical Society had during the past twenty years 
been receiving about five times as many original 
communications as the older London Society. 
Quoting a line by Schiller, that knowledge is a 

oddess to one, and to another an excellent cow, 

e was afraid that even now it was the cow, and not 
the goddess, that was in request. 

In order that the academic world might attract 
the ablest men of ambition as well as the able 
enthusiast, it was necessary that the highest prizes 
for academical distinctions should carry similar 
social: prestige, remuneration, and opportunities of 
exerting public influence, as were enjoyed by the 
leaders of other professional callings, ‘ a should 
be at least equal to those of the Archbishop of 
Canterbury or of the Lord Chancellor.” But the 
few very moderate prizes which had existed had 
deliberately been commandeered to more nearly 
equalise the value of the Chairs in all departments. 
This principle of equalising the remuneration was 
inequitable and utterly unsound from a business 

int of view. If our Universities were really to 

brought abreast of those of other countries, our 
Chairs should, moreover, be thrown open to the 
whole world, irrespective of nationality. That plan 
had been ado; iol ter small nations as well as by 
the country which is pre-eminent for its academic 
strength. The electors to British Chairs would urge 
the linguistic difficulty. But he would appeal to 
the pupils of August Wilhelm Hofmann, the father 
of the Chemical Societies both of London and 
Berlin, to whose genius British chemistry owed so 
much, to say whether his stimulating discourse 
lost anything of its vigour and inspiration through 
the strong Hessian accent with Chick every word 
was saturated. He hoped that no narrow an 
short-sighted policy, disguised under that too often 
misused word “ patriotism,” would close the doors 
of our universities to the genius and ability of other 
nationalities. 

One of the most urgent university reforms was, 
however, that greater facilities should be afforded 
for the migration of students from one university to 
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anotLer. The present system linked the student 
with chains of s‘eel to the university at which he 
matriculated, and that university was, perhaps, 
selected by the student’s father because he had 
been there, though he might be quite out of touch 
with university matters. Professor Frankland has 
evidently little sympathy with this sentimental 
attachment, and there can be no doubt that the 
freedom with which the Continental student moves 
from one university to another in his own country, 
and, with certain restrictions, all over the Conti- 
nent, to study under different masters, is a power- 
ful stimulant to originality and breadth of view. 
Dr. Frankland further insists that the period of 
academic study should forthwith be extended to 
five years. But proposals were actually being put 
forward to enable persons attending evening classes 
to qualify thereby for university degrees. ‘* Let 
us beware of introducing the half-time system—a 
deplorable makeshift, even in the elementary 
school—-into the university !” That higher educa- 
tion which he urged would cause heavy expendi- 
ture, but it could not be left to private genero- 
sity. The work would benefit all classes, not only 
of this generation, at least as much as the acquisi- 
tion of territory at a distance of 8000 miles from 
home, for which purpose the nation were apparently 
willing to pay at the rate of 1} million sterling per 
week for an indefinite peri To contend that 
higher education did not benefit the masses was 
quite erroneous. The poor had a far greater stake 
in the prosperity of our home industries and com- 
merce than the rich, and higher education and true 
universities were among the most potent factors in 
breaking down the hereditarystratification of society. 


Some Points 1n CuEemicaL Epucation. 


Since higher education was.th@ keynote of Pro- 
fessor Frankland’s address, this.paper, by Professor 
Joji Sakurai, LL D., of Tokio, Japan, which was 
likewise well received and discussed, finds its 
proper place here. Considering the vast progress 
general chemical knowledge had made in the last 
decades, our adherence to the old descriptive way 
of teaching chemistry was to be deprecated. The 
author of the paper would arrange for lecture 
experiments to illustrate the laws of chemical 
dynamics, the theory of solution, &c., but would 
dispense with a. good deal of the descriptive matter, 
which the student could look up in text-books. 
Reverting to the controversy whether atomic 
weights should be based upon the standard O=16, 
the view now taken by the majority of chemists, 
or upon H=1, he expressed the opinion that 
some of the advocates of the latter standard were 
influenced by the consideration that atomic weights 
were taught and had to be taught before the 
student was introduced to molecular weights. 
That was wrong, however, since actual experi- 
ments first gave the student some conception of 
the molecule. He disapproved also of the term 
‘* physical chemistry,” for what he preferred to style 
‘* general chemistry,” because it was not a special 
branch of chemistry, but the foundation under- 
lying the whole study. His remarks were, on the 
whole, meant for the pure chemist as well as for 
the technical chemist, and concern education in 
general, because properly-taught chemistry had a 
high educational value. But the present method, 
with its isolated details, was little likely to attract 
the student. Part of the fault was due to the fact 
that the professors were overburdened with work. 
Professor Kipping, F.R.8., of Nottingham, after- 
wards accentuated this point ; adequate payment of 
the assistants was quite as essential as salaries of 
20001. for the professor for which other speakers 
pleaded ; therein lay a good deal of the superiority 
of Continental teaching. Professor Sakurai also 
expressed the colton: Thad the time given to analy- 
tical practice might be shortened and such detail 
left to later periods ; a grasp of the cece ig was 
of more importance than mere technical skill. 

These latter remarks were likely to be misunder- 
stood, and both Professor Tilden, F.R.S., of 
London, and Professor Harold Dixon, F.R.S., of 
Owens College, emphasised the necessity of a 
thorough training in qualitative and quantitative 
analysis, without which the student would not 
acquire the indispensable practical skill. They 
did not encourage research work, therefore, in the 
early career of the chemist. Professor Tilden agreed 


with the views expressed by the President and Pro- 
fessor Sakurai concernin: 

out to young chemists ; th 
of chemistry were too low. 


the inducements held 
e salaries of professors 





Dr. E. F. Armstrong, professor of chemistry at 
the University of Berlin, pointed out that there 
seemed — to some misunderstanding about 
chemistry teaching in Germany, and Dr. P. J. 
Hartog, of Owens College, confirmed this. A kind 
of practical test examination had in some German 
laboratories to be passed before research work 
could be entered upon, and in any case experience 
in qualitative and quantitative analysis, and in 
preparation work, with which the pharmaceutical 
chemist is expected to be thoroughly familiar, had 
always to precede research work. Professor W. J. 
Pope, F.R.S., thought preparation work more suit- 
able for the young chemist than early exercises in 
physical chemistry, which might lead him off into 
_—— ground. Professor Frankland adjusted 
the balance by pointing to the changes which 
analytical laboratory practice had undergone as the 
field had widened. 


Tue Coat-Tar Inpustry. 


In this paper, Dr. A. G. Green, of London, gave 
an interesting review of the relative progress of the 
English and German chemical industries during the 
past fifteen years. He had selected the coal-tar 
industry as his special subject because that in- 
dustry affected so many other branches and 
might well be chosen as characteristic. The coal- 
tar industry, the manufacture of aniline dyes, origi- 
nated in England ; but it did not develop there. 
Fifteen years ago this country was still supplying 
the raw materials, though no longer holding its 
own. Then Germany learnt to secure the by- 
products of coke ovens, which were a novelty for 
that country, and its chemical manufactures took a 
rapid rise in general. The value of German 
chemical production was estimated at 47,500,000I. 
in 1897 ; the coal-tar industry alone probably might 
be valued at 10,000,0007. In 1885 Germany ex- 
ported 4646 tons of coal-tar colours; in 1899, 
17,639 tons ; in 1895 these exports represented a 
value of 3,500,000/. These figures did not in- 
clude alizarine. The German coal-tar colour in- 
dustry was concentrated in six large firms. To- 
gether these firms commanded a capital of over 
2,600,0001.; they employed some 500 chemists, 
350 engineers, 1360 clerks and other officials, and 
18,000 labourers. The example of the Badische 
Anilin und Soda Fabrik, of Ludwigshafen, has so 
often been quoted that the repetition of their 
figures may almost appear tedious. In the years 
1896 to 1900 the number of their employés had 
gone up from 4800 to 6735, including 148 chemists 
and 75 engineers ; and their capital—900,000/. in 
1889—has almost been doubled. The benevolent 
institutions of the works spent almost 15,0001. in 
1899. Exact figures concerning England were 
difficult to obtain ; but hardly more than 500,000/. 
were invested in the British coal-tar trade, and 
not more than 30 or 40 chemists and 1000 men 
were employed altogether. The export and 
import figures compiled by Dr. Green are very 
instructive. In 1890 England exported tar colours 
to the value of 530,000/., in 1900 only 360;000/. ; 
whilst the imports had gone up from 509,0007. in 
1886 to 720,000/. in 1900. The Bradford Dyers’ 
Association used 10 per cent. of British-made 
colours; 80 per cent. of German make, 4 per 
cent. of Swiss make, and 6 per cent. of French 
make. Dr. Green also pointed to the indirect 
advantages which this splendid development con- 
ferred on Germany; that stimulus to scientific 
research was lost to England, and the cause of the 
decadence was the apathy towards higher educa- 
tion. Dr. Green finally referred: to the success 
achieved by German chemists in the preparation 
of artificial indigo to the ruin of the Indian growers 
of this dye, and to other chemical industries which 
were threatened. Glasgow had to listen to many 
a note of warning during the time of the Engi- 
neering VConference and the British Association, 
notwithstanding her successful Exhibition. 


Douty-Free ALcoHoL. 


In this paper Dr. W. T. Lawrence, of Dorking, 
advocated, not a general abolition of the duty 
upon alcohol, but a remission of the duty paid by 
chemical colleges for alcohol used in their labora- 
tories. Such duties were remitted in other 
countries, and the matter was by no means too 
insignificant to be discussed. Owens College, 
Manchester, paid about 50/. annually, and that 
was a large item for the funds of many technical 
colleges, and FS research work. The student 
who wants alcohol in any large quantity has some- 





times to recover his alevhol by redistillation, and 
= better employ his time. Professor Thorpe, 
F.R.S., hada difficult position as chief of a Govern- 
ment laboratory in opening the discussion. While 
fully sympathising with the proposal, he could not 
help pointing out that the country must be protected 
against any evasion of the law. Foreign countries 
taxed a multitude of things; here the public ex- 
penditure had to be covered by raising duty on a 
few articles, among which tobacco and alcohol had 
been classed for good reasons. Methylated spirit was, 
moreover, essentially alcohol, and its small per- 
centage of methyl alcohol did not render it unfit 
for many laboratory purposes. After Professor 
A. Michael, of Boston, had mentioned that the 
United States remitted the duty paid, on the re- 
pare made by the Presideat of the — the 

ection agreed to a motion, — y Professors 
W. H. Perkins, Jun., and ff. ixon, to appoint a 
committee with the object of petitioning the 
Treasury concerning the removal of this hindrance 
to research. 


EstiMATION OF ARSENIC IN BEER AND Foop 
ARTICLES. 


Mr. W. Thomson, F.R.8.E., of the Royal Insti- 
tution Laboratory, Manchester, brought this ques- 
tion before the Section. Malt was dried on wire 
cloth or perforated tiles by the gases from a large 
coke or anthracite fire in the room Gulsieonh. 
Coke contained more arsenic than anthracite, and 
coke was generally employed in the Manchester 
district, which had suffered most under the 
terrible disease of last year. Scotland, where 
comparatively more alcohol was consumed as 
whiskey, had been almost free from the so-called 
alcoholic neuritis, Arsenic and alcohol seemed 
to have a very deleterious combined effect. 
For the detection of arsenic he recommended to 
destroy all organic matter by nitric acid and a little 
sulphuric acid, and finally to apply Marsh’s test, 
preventing the separation of the ‘‘ arsenic mirrors” 
in two rings, which sometimes occurred by passing 
a little ether or petroleum vapour through the 
apparatus. As he had found arsenic in every 
sample of malt he had examined, and believed 
that this contamination of beers must have gone on 
for decades, he proposed that the Royal Commis- 
sion should limit the quantity of arsenic that could 
be tolerated. No appreciable trace of arsenic 
should be found in 50 cubic centimetres of beer @ 
small wineglassful), but he admitted that this rule 
would condemn almost all English beers. The 
methods of malt-drying could be improved, how- 
ever, by adopting a roasting process. 2 

Mr. H. Stopes, of Hampstead Heath, protested 
in indignant terms against the improper remarks 
about drying malt. Air-dried malt was not palat- 
able ; contact between the combustion products and 
the malt was indispensable ; but he constructed 
a double-floor kiln in which contamination with 
arsenic was not to be feared. The fault rested 
not. with the malt, but with the 60 or 70 per 
cent. of substitutes employed. Glucose contained 
arsenic and sugar, and was further mixed with 
antiseptics, salicylic acid, boracic acid, formalin, 
&c., and other injurious in ients. The best 
Bavarian beer was brewed from malt only, and 
the glucose beer of Manchester was the worst 
beer known. Mr. Thomson stated in reply that 
he had found many sugars free from arsenic, and 
that his analytical process would destroy kakodyl 
and other organic arsenic compounds about which 
he had been interpellated. not brew beer 
altogether from sugar? interposed Mr. Stopes. Mr, 
Thomson saw no objection. 

Professor Adrian Brown read a paper on ‘‘ Enzy- 
me Action,” concerning the disputed character of 
the action of invertase and other inorganic fer- 
ments. 


THe Minute Srrvucture or Metats. 


Mr. G. T. Beilby, of Slateford, Midlothian, 
stated in this important paper that, according to 
microscopic examinations of metallic surfaces pro- 
duced by breaking, tearing, filing, rolling, drawing, 
hammering, or polishing, metals appear in two 
forms: (a) as minute scales ; (b) as a transparent, 
glass-like substance. These two forms of metal 
substance occur in all the metals examined, includ- 
ing gold, silver, platinum, cobalt, nickel, chromium, 
iron, copper, lead, bismuth, antimony, tin, cad- 
mium, magnesium, aluminium, and zinc ; further, in 
the zinc and tin alloys of copper, and in galena. The 





forms of the metal substance do not appear to de- 
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sence of nitrogen. The action of the ammonia 
would be explained by the alternate formation and 
dissociation of nitrites. 

Tue Nature or ALLoys. 


Messrs. F. H. Neville, M.A., F.R.S., and C. T. 
Heycock, M.A., F.R.S., both of Cambridge, re- 
ported on behalf of this Committee that they are 
engaged in a verification of Roozeboom’s theory of 
solid solution in its application to copper-tin alloys. 
When these alloys are cooled from a temperature 
at which they are completely liquid, evolution of 
heat is observed not only at the freezing point, but 
also at one or more temperatures far below that of 
solidification. This is well seen in the cooling 
curves of Sir William Roberts-Austen and Dr. 
Stansfield. The present paper concerns the tem- 
perature regions between the solidus and liquidus 
curves of Roozeboom, and a new method of obtain- 
ing records of the structure of alloys at different 
stages by cooling them slowly and then chilling 
them, by dropping the alloy into water. When an 
alloy had solidified before the moment of chilling, 
the subsequent changes were generally very minute, 
often sub-microscopic. The chilling seemed to 
admit of distinguishing the large-scale structures 
(primary combs) already existing from the minute 
structures formed during or after the chilling. 
The paper could not profitably be abstracted with- 
out going into details and reproducing diagrams. 

Professor Willy Marckwald, of Berlin, gave a 
demonstration on 


Rapivum, 


one of the most radio-active metals, whose radia- 
tions or emanations penetrate through metals, 
though the loss of mass is inappreciable, and infect 
everything in the laboratories in which the experi- 
ments are conducted. 

Two papers, one by Dr. J. H. Gladstone, F.R.S., 
and Mr. G. Gladstone, on the ‘‘ Hydration of Tin, 
agg ag, Pee Action of Light,” and the other by 
Dr. J. H. Gladstone and Mr. J. Hibbert on 
‘** Transitional Forms between Colloids and Crys- 
talloids,” deal with a different aspect of the pro- 
blems concerning the state of aggregation. 


Satr Separation anp Ocganic Sait Depostrs. 


In this paper Dr. E. F. Armstrong, professor of 
chemistry at the Berlin University, explained the 
Application of the Equilibrium Law to Salt Separa- 
tion and the Formation of Oceanic Salt Deposits, and 
described a model exemplifying the successive 
changes observed when mixed inorganic salt solu- 
tions are gradually concentrated. Nature affords 
us many examples of drying-up or dried-up sea 
basins, which help us not only to crude table sali, 
but also to Glauber salt (e.g , in the Kara Bugas 
Bay of the Caspian Sea), and other products. If 
the compositions of such natural solutions are 
known, Dr. Armstrong’s model would show us the 
order and the relative amounts in which those salts 
will be deposited. 


DistRIBUTION OF CHLORINE IN YORKSHIRE. 


Mr. W. Ackroyd, of Halifax, read a supplemen- 
tary paper on this subject, which he Taha before 
the Bradford meeting last year. The chlorine con- 
tents of the river water increase as we go from 
sources of the rivers in the west and north-west to 
the east and south-east, where, in the Chalk Wolds, 
the upturned edges of the chalk absorbs a - vast 
amount of rain water, which is utilised by many 
communities in the East Riding. The increase is 
from 0.7 or 1 part in 100,000 to 1.7 or 2 parts. 
The normal sidecinn is affected by manufacturing 
centres, and high winds from the sea send up the 
chlorine figures for the rainfall. A second paper, 


Tne InvERSE RELATION OF CHLORINE TO 
RaINFi lt, 


deals with an interesting, and so far overlooked, fea- 
ture. Sea breezes, Mr. Ackroyd points out, are salt 
laden. A. Gautier has found as much as 22 milli- 
grammes of salt per cubic metre of air, and this 
invisible salt is washed down again by rains, and 
returned to the sea. Minimum amounts of rainfall 
are marked by maxima of chlorine contents in the 
rain water, and vice versd. Bellucci has calculated 
that 38 Ib. of sea salt are deposited every year 
per acre at Perugia, Italy, 75 miles from the 
coast; and in the Pennine Hills the deposit 
from the Irish Sea would amount to 172 Ib. 
per acre. Thus inland lakes may owe much of 
their salt to the sea. As the evaporation of basins 








without outlet, like the Dead Sea, proceeds, sodium 
chloride would be deposited, while the more soluble 
magnesium chloride and the bromides remain in 
solution and become more and more concentrated. 
In this way Mr. Ackroyd accounts for the high 
percentage of bromides in the Dead Sea ; bromide 
springs are not known in the district. Some salt 
is also brought to the lakes by solvent denudation 
of the soil. Considering, however, that there is 
only one atom of chlorine to 417 of sodium in the 
earth’s crust, and 1 of chlorine to 3 of sodium in 
river water, the author concludes, from observa- 
tions made in Yorkshire, that the cyclic sea-salt 
circulation forms an important factor in the physio- 
graphy of the earth. This aspect of the question 
he discussed in the Geological Section. 


Sewace Bacteria Beps. 


Professor Letts, D.Sc., and Mr. R. F. Blake, of 
Belfast, dealt in this paper with the Chemical and 
Biological Changes occurring during the Treatment 
of Sewage by the so-called Bacteria Beds. These 
beds were supposed to act as oxidising agents, 
absorbing oxygen from the air during the rest, and 
transferring it afterwards to the sewage when the 
beds are filled, the transfer being effected by the 
micro-organisms which established themselves on 
the surface of the beds. These organisms were 
generally regarded as nitrifying microbes. The 
authors find, however, that only small quantities 
of nitrates and nitrites are produced in relation to 
the unoxidised nitrogen disappearing, the per- 
centages being 39 for Manchester, 15 for Sutton, 
and 7 for Leeds sewage. The greater portion of 
the nitrogen must therefore disappear in some 
other form, and might escape as nitrogen or an 
oxide of nitrogen (chemical change), or be absorbed 
into the tissues of animals or vegetables, which 
might remain permanently in the beds (biological 
change). Analyses of the original sewage and of the 
effluents showed the absence of oxygen in either 
substance, and an increase in carbonic acid gas while 
the sewage was on the beds, and also an increase 
in the nitrogen ; most of the nitrogen would, how- 
ever, appear to escape. As regards the biological 
explanation, most bacteria beds swarmed with 
worms and minute insects, some of them forming 
a thick layer resembling soot on the effluent. 

Dr. Glaister, of Glasgow, was not satisfied with 
these investigations ; the age of the bed had cer- 
tainly to be considered. Dr. 8S. Rideal, of West- 
minster, also spoke on the paper, which suitably 
introduced his own on 


Humos, AND THE IRREDUCIBLE REsiIpUE IN 
THE TREATMENT OF SEWAGE. 

The term ‘‘humus,” Dr. Rideal explained, is very 
comprehensive. The primary nucleus of these 
substances was probably non-nitrogenous, as they 
could be obtained from sugar and other non- 
nitrogenous materials by the action of heat, acids, 
or alkalies; most humus, however, did contain 
nitrogen. After reviewing the extensive, but 
not very satisfactory, literature on the subject, 
Dr. Rideal gave analyses of the residues from the 
bacterial treatment of the Exeter septic tank, the 
first contact bed of Hampton, and the black 
floating particles from Stoddart’s continuous filter 
at Knowle, Bristol, as well as of estuary mud. 
The small quantity of peaty deposit, called burnt- 
out ash by Cameron, but more generally known as 
irreducible residue, was of the nature of a humus, 

ractically inoffensive, and of agricultural value. 
Like peaty matters in — it encouraged the 
nitrifying action in the final oxidation, being itself 
slowly oxidised to carbonic acid and nitrate. This 
humus would partly account for Dr. Letts’s loss of 
nitrogen. 


Sutrnuric Acip as A Tyr 1p DISINFECTANT. 


In his second paper Dr. Rideal remarked that, 
as it was known that a small quantity of sul- 
phuric acid inhibited the growth of the bacillus 
typhosus, the recent outbreak of typhoid in South 
Africa had induced him and Dr. Parkes, of Chelsea, 
to look for some chemical, mineral or organic 
acids or salts which would sterilise potable water 
for soldiers in the field. Lime or carbonates were 
quite unsuitable ; sulphuric acid and the acid sul- 
phate of sodium, which would be preferable as more 
portable, proved suitable ; one gramme of the bi- 
sulphate would render a pint of water safe from 
typhoid infection after 15 minutes’ contact. As 
regards the disinfection of typhoid stools in isola- 
tion hospitals, 3 grammes of sulphuric acid would 





be required per gallon to neutralise the alkalinity 

of the sewage; and one more gramme would kill 

the typhoid germ. Professor Letts added that sul- 

— acid was undoubtedly a remedy against 
rrhoea. 


THE NOMENCLATURE OF THE Ions. 


In this paper Professor J. Walker, F.R.S , of 
Dundee, proposed definite affixes for distinguishing 
the electrolytic ions as derived from various com- 
pounds. Thus kations would be marked by the 
simple ending ion, as sodion, barion, &c., dots over 
the symbol indicating the number of electric 
charges carried, one dot for Na, two for Ba, two 
for diferrion (from ferrous salts), three for tri- 
ferrion (from ferric salts), &c. he ending anion, 
with dashes, would indicate that the ion is derived 
from an oxide salt—a sulphate, e.g., would give 
sulphanion SO,", osions like SO.” would be derived 
from sulphites, idions like S" from sulphides. 
Complex ions would be hydrocarbanion HOCO,', 
and dihydrophosphanion H, PO,”, &c. Both Pro- 
fessor Fukhed and Professor Divers, F.R.S., of 
Kensington, recommended some such terms. If 
they had been adopted in the earlier days, the 
gross misunderstanding between free sodium ions 
which we assume to exist in solutions of common 
salt, and sodium atoms, might peasy not have 
arisen, as Professor Walker justly remarked ; last 
year’s discussion on ions at Bradford afforded a 
rather sad example. Professor Ostwald having 
approved of the use of these terms for a new 
translation of some of his writings, they are likely 
to come into general use. 


Exectrotytic Conpuctiviry oF HaLocen Acrip 
SoLurions. 

This communication by Dr. J. Gibson, of Edin- 
burgh, concerns solutions of hydroiodic, hydro- 
bromic and hydrochloric acids at high concentra- 
tions. The acids possess a maximum conductivity 
for a certain concentration, and stronger and 
weaker acids differ notably in their chemical pro- 
perties. The author has, however, succeeded in 
calculating the conductivity of the concentrated 
acid from experiments on dilute acids. 

Dr. Farmer read a paper on ‘‘ Methods of De- 
termining the Hydrolytic Dissociation of Salts.” 

Dr. T. S. Patterson discussed the ‘‘ Influence 
of Solvents on the Rotation of Optically Active 
Compounds.” 


Tue Frame CoLoraTION AND SPECTRUM OF 
NickeL Compounps. 


Dr. P. J. Hartog announced an observation of his, 
which, as Professor Smithells, F.R.S., of Leeds, 
afterwards remarked, did not appear to have been 
made before, although nickel salts had been experi- 
mented with for years. Dr. Hartog noticed that 
nickel acetate imparts to the Bunsen flame a momen- 
tary purple tinge, which then gives way to a persis- 
tent red coloration. When the flame is divided in 
a Smithells’ burner, the inner cone shows these 
colours; whether they are due to nickel seems 
somewhat uncertain. 


Tue GENESIS oF Matter. 

Professor Arthur Michael, of Boston, Mass., 
argued in this paper that, at the birth of matter, 
two forms of protyle corpuscles might have existed 
of opposite polarity, and endowed with the sum 
total of their chemical ener Besides chemical 
affinity, he only needed gravitational energy. The 
original particles would be at or near absolute 
zero temperature. Gravitation would bring the 
particles together until the chemical affinities came 
into play, and the particles combined under 
enormous evolution of heat. As non-metals had a 
greater power of resisting heat than metals, he 
imagined that non-metals would be formed before 
metals. Professor Michael also contributed a paper 
on ‘The Process of Substitution,” in which he 
took the view that chemical substitution might be 
@ re-arrangement of molecular grouping in accord- 
ance with chemical affinities ; and a third paper on 
the ‘‘ Three Stereomeric Cinnamic Acids.” 


SPECTROSCOPY. 


Of the Committee Reports placed before the 
meeting, we mention in the first instance those on the 
‘Relation between the Absorption Spectra and the 
Chemical Constitution of Organic Substances,” con- 
taining papers by Professor W. N. Hartley, F.R.S., 
Dr. J. J. Dobbie, and Mr. Alex. Lauder, B.Sc., 
and by Messrs. Lemoult, Camichel, and Bayrac, 








Ocr. 18, tgot.] 


ENGINEERING. 





547 








and a long table of the substances whose absorp- 
tion spectra have, so far, been studied. Further, 
the fifth and last report on_the “‘ Bibliography of 
Spectroscopy.” Professor McLeod is Chairman, 
and Sir W. C. Roberts-Austen is Secretary of this 
Committee, which issued its first report in 1881, 
and now leaves the matter in the hands of the 
compilers of the ‘‘ International Catalogue of Scien- 
tific Papers.” 

There is also the report on ‘* Wave-Length Tables 
of the Spectra of Elements,” and reports were 
presented by the Committees on ‘* Tsomeric 
Naphthalene Derivatives ” and on ‘* Isomorphous 
Benzene Derivatives.” 

A very comprehensive and instructive report on 
.the ‘‘ Structure of Crystals,” drawn up by Mr. W. 
Barlow, of Great Stanmore, and Professor H. A. 
Miers, of Oxford, was presented to the Geological 
Section. 

Pressure on our columns has prevented our 
noticing a number of mathematical, physical, and 
chemical papers. 

(To be continued.) 





THE NEW SUBWAY IN NEW YORK 
CITY. 
By Caartgs Prepini, C.E., New York. 
(Continued from page 510.) 

Tue first section of the subway, extending from the 
City Hall to Chambers-street, was sublet to the 
Degnon McClean ContractingCompany. Thegeneral 
plan called fora loop round the Post Office, with a 
station in Broadway and Barclay-street. It was in- 
tended that the loop should be doubled-decked, the 
lower tracks being for express trains ; but when the 
Rapid Transit Commission was authorized to extend 
the road over to Brooklyn, the increased facilities 
thus offered for the passage of trains led to the adop- 
tion of a simpler plan. The subway now makes a 
smaller loop (Fig. 33, page 456) under City Hall Park 
for switching the local trains, while the expresses 
will effect their switching in a straight line under 
Park-row, where the subway is provided with four 
tracks. From this point, it will be continued to 
Broadway and South Ferry, whence it will reach 
Brooklyn by means of a tunnel under the East 
River. In consequence of this extension, the pre- 
sent subway really begins at Centre-street Station, 
near the entrance to the Brooklyn Bridge. 

The plane of the loop rails is 40 ft. below the 
surface near the south-east corner of the City 
Hall; it then descends gradually, reaching its 
lowest grade at Park-row, just at the end of Mail- 
street. The loop-line then passes under the four 
tracks of the main line, after which it begins to 
curve upward, until it again reaches the grade of 
the subway at Bridge Station. This single-track 
line, passing under the south-east corner of the 
City Hall, widens out to make room for a station 
with a single platform for the accommodation of 
passengers. ere passengers may get trains for 
the Bridge Subway Station, whence they may 
continue on the north-bound local trains, or be 
transferred to the north-bound express trains. 

This single-platform station will be the principal 
feature of the loop as well as one of the most 
attractive points of the whole subway. The loop 
near the City Hall follows a regular curve, while 
the outer line of the platform follows a curve 
concentric with the loop, but of longer radius. The 
single-track line is covered by concrete semi- 
circular arches, and the station itself by similar 
arches of greater span, springing up from the same 
inner line of the loop (Fig. 35). By Mr. Parsons’ 
direction these arches were built so as to rest 
between ribs, which in turn lie radially to the 
curve. The contrast of these complicated arches 
and vaults, springing from different points and 
running in different directions, naturally suggested 
the idea of a Romanesque decoration, so that all 
the arches and vaults within the station are orna- 
mented with tiles of various colours artistically 
arranged in accordance with the Romanesque style 
of architecture. As the station will at all hours 
be lighted electrically, we can imagine the fine 
effect produced by reflection from the polished 
surfaces of the enamelled tiles. The subway will 


be reached by a straight and ornamental staircase 
built on City Hall Park, near Broadway. 

The soil in the first section of the subway is 
loose, being composed chiefly of loam with a bank 
of sand underneath. Various methods have been 
employed in its construction. 








The excavation. for the loop around City Hall 
Park is carried on by the open-twnnel method, 
the sides of the tunnel being supported by sheet- 
ing planks which are held together by horizontal 
beams laid parallel to the line of the road, the 
horizontal beams being kept in place by cross- 
beams. The earth is removed by pick and shovel, 
and raised by means of stiff-legged derricks of 
ordinary construction, operated by compressed air. 

The loop is lined with concrete in the following 
manner. Onthe floor of the excavation is laid a 
stratum of well-rammed concrete, 4 in. in depth, 
then waterproofing, followed by another layer of 
concrete, 1 ft. deep. The side walls are built of 
concrete, 2 ft. 9 in. wide, while the semi-circular 
arch is also of concrete, 15 in. thick at the crown, 
and strengthened at the branches by concrete work 
sloping down from the crown. The waterproofing 
of the lower stratum of the foundation floor is 
turned along the sheeting planks, which will remain 
in the ground, and then above the extrados of the 
arch, thus forming an impervious cover all round, 
which must keep the entire structure perfectly dry. 

The specification requires that the waterproofing 
shall be done as follows: On the upper surface of 
a bed of concrete, made as level and smooth as 
possible, there shall be spread a layer of asphalt, 


and on such asphalt there shall be immediately | & 


laid sheets or rolls of felt; another layer of hot 
asphalt shall be laid over the felt ; another layer 
of felt, and so on until not less than two such layers 
of felt nor more than six be laid with asphalt 
between each layer below and on top. The felt 
shall be composed of asbestos or other equally non- 
perishable material dipped in asphalt and weighing 
not less than 10 lb. to the square of 100 ft. 

The single-track arched line near the east end of 
Mail-street will pass under the four tracks of the 
subway built along and under Park-row, at a box 
section formed of steel beams and corrugated iron 
roof, lined and filled in with concrete. After 
passing the four tracks, the loop will resume its 
semi-circular section; and, travelling upwards, 
will again become part of the stosiabe four-track 
subway near the Bridge Station. 

On account of the great traffic on Park-row 
and at the foot of Brooklyn Bridge a portion of 
the four-track line, extending at present to a point 
opposite Ann-street, but to be continued later to 
Broadway, is built without interfering with the 
heavy traffic of the street. On both sides of the 
four surface car tracks open cuts have been made, 
with small narrow headings excavated cross-wise. 
As soon as these headings are entirely opened 
under the tracks of the surface car, ‘‘ needles” or 
beams—14 in. by 14 in.—are placed across, being 
temporarily —— by small timbers and wedges 
resting upon the unexcavated earth. Then shafts 
6 ft. by 6 ft. are sunk under each end of every needle, 
and when the plane of the foundation of the pro- 
posed subway has been reached, vertical columns 
or props 12 in. by 12 in. are placed in the shafts to 
support the ends of the needles, whilst in the 
middle they are supported by temporary timbers. 
The earth is then removed from both sides towards 
the centre, and more props inserted until, when the 
earth has been entirely removed, each needle is 
supported by five props. The needles are placed 
10 ft. apart. 

It is only when all the earth has been removed 
from under the car tracks, and the road well sup- 
ported by the needles and props, that the construc- 
tion of the subway begins, with a concrete founda- 
tion bed covered with waterproofing. On this is 
laid a thick stratum of concrete, in which are em- 
bedded the foot-blocks of the steel bents. The 
bents are then put in position, after which the 
concrete arches are begun. On the steel beams, 
small pillars of brick masonry are afterwards built, 
and it is these pillars that hold up the surface 
road while the needles are being removed. All 
the spaces are afterwards filled in with well-rammed 
earth, so as to form one continuous mass with the 
roof of the subway, thereby preventing any 
sinking. 

All the work is done by pick and shovel, and as 
the soil is loose and the traffic on the road heavy, 
the headings or shafts are heavily timbered the 
moment a portion of the earth is taken away. 
The earth is removed from the open cut at the 
east side of Park-row by means of a stiff-legged 
derrick, and from the cut on the west side of 
Park-row, as well as from the edge of City Hall 
Park, by a cableway not more than 250 ft. in span, 
operated by a Lidgerwood hoisting and conveying 





engine. The engines of the derrick and those of 
the cableway are operated by comp air. 

The Bridge Station, so named on account of its 
proximity to the entrance of the Brooklyn Bridge, 
will be one of the most important of the entire 
subway. It will serve both for express and local 
trains ; the former will have island and the latter 
side platforms. It will be similar in principle to 
the other express-train stations, such as at 14th, 
42nd, 59th, and 95th streets. As the work has 
not yet been begun, it calls for no description at 
present, 

(To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 10. 

Tue developments in the steel industry of the past 
few days have been surprising to both buyers and 
sellers, particularly with reference to the volume of 
inquiry for 1902. This has special reference to the 
steel rail demand, which from all evidences will vastly 
exceed the requirements of the current year. The 
construction for the past twelve months’ fiscal year 
foot up 4600 miles. The construction work for the 
main line work will be still heavier, and a larger 
demand will come from sidings, repairs, branch lines, 
and the like, the aggregate of which can now only be 
uessed at, Sixor seven new main lines are now being 
projected, the surveys for which are being brought to 
aclose. One of these is Senator Clark’s new road 
between Salt Lake and Los Angeles. The new 
English road across Mexico is another. Our Burlington 
road is fighting its way into the north-west. Instances 
of this kind could be multiplied. There are also urgent 
inquiries for engines, cars, and general railway equip- 
ment during the past few days, which further indicates 
that the pressure for — as well as machinery 
and electrical supplies for power-houses of — 
lines will assume a larger magnitude than was fi 
out as recently as amonth ago. Outside of steel rails 
the entire market is very strong, and an actual advance 
in quotations in some lines has been made. We are 
expecting in a few — 1100 tons of sheet iron from 
Belgium as a result of the recent strike. This is only 
one of a number of shipments from abroad, but apart 
from this the American mills will be able to take care 
of their customers. Some of the mills of McKeesport 
are —_— to run on Sundaystokeep up. The Ameri- 
can Bridge Company is now sonia. ly consolidat- 
ing its scattered bridge-building plants at Pittsburgh. 

ithin seven days four new and extensive steel 
works have been projected. In fact, it looks 
as though the fever of expansion had seized steel- 
makers, and it would be easy to sound the 
alarm that this fever of expansion is carrying pro- 
ducers too far. That remains to be seen. There is 
an urgent demand for all kinds of bar iron, scalp, and 
muck bars as well as bissick and Bessemer bars. The 
outlook is most [favourable for continued and most 
profitable activity, and it is improbable that this 
statement will have to be modified for a long time to 
come, 





Sewacs aT Braprorp,—At the Bradford Town Hall, 
on Monday, arbitration proceedings took place with re- 
ference to a claim of Mr. W. Watson against the Brad- 
ford Town Council for 5002. The Mayor (Mr. W. C. 
Lupton) was the arbitrator; and Mr. T. T. Paine, of 
London, sat with him as legal assessor. Mr. Watson’s 
case was, that by agreement dated July 27, 1899, he under- 
took to carry out certain em eras in sewage treat- 
ment at the corporation works at Frizinghall, to treat 
77,000 gallons per day for a period of 60 days, to produce 
an effluent equal to that produced by the corporation 
treatment, and to use ech plan J oub this treatment one- 
tenth of the space occupied by the corporation in treating 
a similar quantity. If the work was out to its 
satisfaction, the corporation was bound to pay Mr. 
Watson 600/., or the matter was to be referred to the 
Mayor as arbitrator. A great mass of evidence was 
given pro and con. The award will be made in due 
course. 





Tue YorksHirE CoLteck Enoingerina Sociery, 
LxEps.—The sixteenth session was opened on Monday, 
the 14th inst., when Professor Goodman delivered a lecture 
on the “‘ Life and Work of John Ericsson,” who was born 
in the Swedish province of Vermland in 1803, As a boy 
he worked on the Gotha Canal. He early | con- 
siderable ability, and made a name through his mechanical 
devices. He joined the Swedish army, where he made a 
study of artillery. peop aed he came to England, 
entering the service of Mr. Braithwaite, who subsequently 
took him into partnership. His mechanical inventions 
and improvements were many and varied, pers 4 
ny! them the steam fire the ge c 
and the screw propeller. He entered for a 5 or lang 
a locomotive empeie. coming in second, after Stephen- 
su ed _in running his engine at the rate of 
hour. In 1839, John Ericsson went to the 


American Civil War, was built from his ptt He died 





at the age of 86, 
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HEADECH’S HEAVY-OIL MOTOR AT THE GLASGOW EXHIBITION. 
CONSTRUCTED BY MESSRS. D. STEWART AND CO., LTD., LONDON-ROAD IRON WORKS, GLASGOW. 
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SUCTION PIPE FOR PUMP. 





























Messrs. D. Stewart AND Co., LumrreD, a firm which | specially for the propulsicn of heavy motor-propelled | half-revolutions. Th i i ws 
has been established since 1864 at the London-road Iron | vehicles. From the side shivelian. plan, nak end | that in the other, half ee = 

Works, Glasgow, have at the Glasgow Exhibition | elevation shown in Figs. 1, 2, and 3 respectively, The especial feature worthy of attention in this 
several different mechanical appliances which at once it will be seen that the engine is of the two- engine is the method of vaporising the oil. This is 
attest the wide variety of their manufactures, as wellas | cylinder type, with cranks at 180 deg. The pistons accomplished by distribution of the oil (ordinary 
the ee a of workmanship and design. | are of the trunk type, and the cylinders are 6 in. in| paraffin with low flash point) over a ‘ gilled” vapo- 
We hope to illustrate the more important of these, | diameter by 7 in. stroke. The working cycle is the| riser contained in a chamber at the back of the cylin- 
and begin by illustrating Headech’s patent heavy-oil | ‘* Otto,” the charges being drawn in, compressed, der and coaxial therewith. The vaporiger itself is 
motor on this page. This motor has been designed | exploded, expanded and exhausted in consecutive | hollow, and the products of combustion pass from the 
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HIGH-CAPACITY RAILWAY WAGONS. 


CONSTRUCTED BY THE DARLINGTON WAGON AND ENGINEERING COMPANY, LIMITED, DARLINGTON. 




















cylinder through the central aperture. The vaporiser 
is so designed as to completely vaporise the oil during 
its flow by gravitation from the oil receiver. The 
supply of oil may be regulated by the governor and 
adjusted by hand, the vaporiser always being at 
atmospheric pressure and in communication with the 
cylinder through a pipe having a simple non-return 
valve situated therein. The air required for combus- 
tion is drawn through the same valve, and the quantity 
regulated by hand adjustment. 

Figs. 4, 5, and 6 give three views of the governor 
on this motor, from which it will be seen that the 
governor is of the inertia type acting on a throttle 
valve. Exact adjustment is not necessary, as the 
engine works well between wide limits of adjustment. 

he exhaustion of the products of combustion is 
effected by means of a valve on the same axis as the 
cylinder, and passing through the vaporiser. 














The er gine exhibited will develo 





WAGONS OF HIGH CAPACITY FOR 
BRITISH RAILWAYS. 

During the past four years Messrs. Sheffield and 
Twinberrow, civil engineérs, of Newcastle-on-Tyne, 
have devoted much attention to the reduction of the 
cost of transport by rail; contributions dealing more 
especially with the working of mineral traffic have 
appeared in ENGINEERING, June 9, 1899, and Novem- 
ber 23 and 30, 1900. Mr. Twinberrow also contributed 
to the Minutes of Proceedings of the Institution of Civil 
Engineers in 1888 a paper on ‘Flexible Wheelbases 
of Railway Rolling Stock,” in which he drew attention 
to the economies to be effected by increasing the 


20 brake horse- ; 
power ; the consumption, we are informed, being one 
pint of paraffin per horse-power per hour. 





capacity of vehicles, and stated his opinion that 
**so long as the present light trains, with large 
proportion of deadweight, and costly repairs and 
renewals prevail, so long will — railways find it 
impossible to handle heavy freight in volume at low 
rates.” 

Believing that many owners of rolling stock would 
welcome the introduction of larger units if the regula- 
tions of the Railway Clearing House—which practi- 
cally confine them to the use of 10-ton wagons— 
were modified, they determined to test the matter 
by the construction of some pattern vehicles. They 
accordingly arranged with the Darlin, Wagon 
and Engineering Company, Limited, for building the 
wagons shown by the engravings above. 
vehicles have now been exami by a number of 
railway experts, and were promptly approved by the 
officers of the North-Eastern Railway for traffic ex- 
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perimentally on their lines. The wagons are of two 
types—the one is fitted with double hoppers with 
steep slopes arranged so as to! be self-clearing, with 
the least possible expense in unloading, the other is 
provided with a flat floor of } in. plates and ordinary 
side doors, though end or bottom doors may be fitted 
if desired. 

In preparing the designs it was determined to em- 
ploy standard rolling-mill shapes and flat plates, ex- 
cluding as far as possible special pressed forms and 
smithed work, thus facilitating manufacture and pro- 
viding for the promptand easy renewal of damaged 
parts in the course of maintenance ; it was also con- 
sidered desirable that all materiat n for hold- 
ing the load should contribute to the strength and 
rigidity of the structure. The separate underframe 
was in consequence dispensed with, the sides being 
formed as plate girders, connected by main transoms 
over each bogie and by head stocks of channel section ; 
the flat floor is also supported by lighter intermediate 
transoms resting on angle brackets riveted inside the 
sills and firmly united to the vertical stanchions forming 
the stiffeners of the sides. The end plates of the hoppers 
areunited by longitudinal members Samed of two plates 
riveted together in the form of a wedge with the apex 
vertical, affording a beneath them for the passage 
of brake pull rods, train pipes, &c. The external staying 
of the ends of the os + iged is clearly shown, the two 
horizontal angles which run back feoak the footplate 
over the main transoms to the sloped plates are in- 
tended to receive the cylinder of the power brakes 
when such are adopted, as will probably be the case 
in future. The rivets are closely pitched throughout 
to insure close joints for the purpose of avoiding cor- 
rosion in parts not accessible to the paint brush; the 
material is cleaned of adherent scale by dipping and 
scratch-brushing before painting. 

The doors of the hopper wagon are moved hori- 
zontally by means of wire ropes and a small hand- 
winch ; they are mounted on large rollers, which are 
accessible for lubrication and are so placed as to be 
free from grit or dust from the load. Their securit; 
under load does not depend upon any form of latc 
which might fail through oe replacement 
or by accident, the d of opening may be 
adjusted to discharge ballast, &c., at any desired 
rate, and they may be closed to retain the remainder 
of the load after any desired quantity has been 
discharged. 

A departure from previous practice has also been 
made in the design of the bogies; those hitherto used 
under freight cars are of two types; the older pattern 
has the side frames rigidly bolted to the axle-boxes 
and united by a pair of transoms ; it supports the load 
by means of short helical springs under the ends of a 
bolster which has a centre plate at the middle point, 
upon which the car is supported by means of a transverse 
bolster under the sills; excessive rolling of the body on 
the centre plates is prevented by the introduction of 
side bearings between the bolsters. The bending 
moments on the bolsters are very severe, and their 
depth is limited by the small vertical space available ; 
the necessary freedom for transverse tilting of the 
bogie is allowed for by leaving some play between 
the faces of the side bearings, at the expense of the 
stability of the body, and when this play is reduced 
by the deflection of the bolsters ier heavy load, 
the tilting must be accommodated solely by the widely 
spaced springs 5 these, are, however, of very limited 
flexibility. e alternative design provides for the 
attachment of the centre plate directly to the bogie 
transoms, the frames being supported by a spring over 
each axlebox ; the side bearings are equally inefficient 
in this case, if a desirable amount of freedom is given 
to the bogie, and it is difficult to find room for springs 
of sufficierit flexibility, especially for the compound 
arrangement which is very necessary in order that the 
wagon may be efficiently supported both in the light 
pee the loaded conditions. 

In getting out the new design it was considered 
desirable to avoid any rigid connection between the 
bogie frames and the axle-boxes, and any freedom 
for rolling on the side bearings ; it was also decided 
that the springs should be placed in series in order to 
improve exibility afford easier riding ; one 
set of springs should, moreover, be compounded to 
act with maximum efficiency, both in the empty and 
the loaded conditions; it was also found possible to 
reduce the bending moments on the bogie and main 
transoms by about 50 per cent. by carrying the whole 
load on side bearings d 18 in. distant from the 
centre pivots without seriously impeding the angular 
motions of the truck. 

It will be noted that there is a helical coil imme- 
ar _ —_ — the bogie —— carry 
two la plates supporting boxes which engage 
with rte between the body transoms, each. box 
contains a spring compounded with inner and outer 


coils, 

It has further been observed that bogies of short 
wheelbase are apt to travel in an inclined direction 
with respect to the gauge of the road, with one lead- 
ing flange bearing against the rail, and tending 





by the induced friction to prevent the bogie from 
returning to its normal position after leaving a curve ; 
this has the effect of increasing the tractive resistance 
and accelerating the wear of the flanges. Messrs. 
Sheffield and Twinberrow have accordingly connected 
their bogies to the frame in a manner which insures 
the application of a directive force to the truck, tend- 
ing to return same to its normal position. It will be 
noted that each corner of the frame is tied to the 
body by means of a radial link, which is under an 
initial tension due to the horizontal helical spring ; 
the latter yields to permit a virtual lengthening of 
the link to accommodate lateral and angular move- 
ments. The bogie is Ore Spa by the leading pair of 
links, the tension in which is normally in stable equi- 
librium with the resistance at the wheel treads. 
When entering a curve the pressure at the flange has 
to provide for the further compression of the check 
springs, but the amount of the additional pressure 
required is very small, and comes gradually into play, 
as its virtual leverage at the commencement o 
angular deflection is considerable. The impact due to 
entering a sharp turnout or sudden change of curva- 
ture is also reduced by the lateral movement of the 
bogie under the control of the links. 

A centre pin is fitted to the bogie as a safety check 





under tractive and buffing forces are controlled by 
suitable springs. 

The N 2, SE Railway, we may add, have 
placed an order for a train of these 32 ton hopper cars, 
to be completed as soon as possible, for trial in the 
export coal trade to Blyth. This will afford an oppor- 
tunity to test the merits of large wagons on a ‘‘ short 
haul ;” and it is hoped to prove that this length of 
lead, whilst increasing the cost per mile as compared 
with long unbroken runs, does not prejudicially affect 
the percentage of saving. 





THE REDHEUGH BRIDGE. 

WE this week publish illustrations of further details 
of the Redheugh Bridge, across the River Tyne between 
Gateshead and Newcastle. A general view of the 
structure was shown in the two-page plate of our issue 
of October 4 last (Figs. 1 to 4). Reference to this will 
show that the bridge consists of two spans of 248 ft. 


f | each and two of 168 ft. each. Details of the steelwork of 


the larger spans will be found in Figs. 5 to 16, whilst 
the corresponding portions of the smaller spans are 
illustrated in Figs. 34 to 48 on our two-page plate 
this week, and on page 552. It will be seen that the 
depth of the truss is about one-seventh the clear span 
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to prevent the bogie from leaving the body in the 
event of a car being derailed or overturned, The hole 
through which it is formed with sufficient clear- 
ance to avoid contact except in case of accident. 

The designers consider that the capacity of eight- 
wheeled cars for use on normal gauge railways should 
not be less than that of these examples ; as the gross 
weight of the hopper wagon is only about 45 tons, the 
sidings at collieries and other works will usually be of 
sufficient strength, but it is obvious that larger cars to 
carry 50 tons, and ces | a gross weight of about 
64 tons, or 16 tons per axle, will have a lower tare 
weight and less first cost per ton of capacity. They 
have prepared a complete series of designs of hopper, 
box, flat, and other cars, both for minerals and other 
special and general traffic, and from 30 7 to 50 tons 
capacity for standard ge railways, and from 28 tons 
upwards for metre and 3 ft. 6 in. gauge. The makers 
inform us that the price of the 30 and 32-ton cars 
compares very favourably with that of an equivalent 
capacity in standard 8 or 10-ton wagons, whilst the 
—s of ——— for = — a rendered must 

vi eatly in favour of the high-capacity type. 

The buffers and couplings with which Sone ap are 
fitted are of ordinary type; but the heads of the 
buffers are elongated to obviate interlocking when 
working with cles of various proportions on sharp 
curves ; the couplings are of large dimensions to meet 
the increasing tractive force of more powerful engines, 
the economical employment of which will be facilitated 
by the introduction of large ns. The designers, 
however, recommend the adoption of their equalisin 
and compensating buffing and draw gear, in whic 
the buffer stems are rigidly united by a crossbar 
within the frame, permitting angular movement about 
a ween 8 He which is so placed as to ensure even 
contact of the buffer heads with those of a standard 
wagon on all curves; the movements of the cross-bar 





in the case of the larger trusses, and about two- 
thirteenths in the case of the shore spans. These pro- 
portions are much more rational than is always met 
with, the shallow trusses favoured by some engineers 
being distinctly uneconomical. The bracing, it will 
be reen, is peculiar, but this is partially explained 
by the system adopted in erecting the structure. 
This was done cantilever fashion, by building 
out from the piers, the upper chords of the two 
adjoining trusses being temporarily connected to- 
gether. There would, of course, have been a saving 
of weight if this connection had been permanent, 
rendering the whole bridge a continuous girder ; but 
English and American engineers distrust this type of 
construction, though we believe that there is no 
instance on record of the failure of a well-designed 
continuous girder. In the case of the piers between 
the unequal spans, kentledge was used as required to 
correct the difference in weight of the cantilever arms 
on opposite sides of the pier as the work proceeded. 
The new bridge being built round the old, the latter 
afforded a ‘‘steadiment ” for the new trusses in their 
uncompleted condition, so that the comparative narrow- 
ness of the piers constituted no danger to the cantilever 
system of erection. As stresses during this build- 
ing-out process were in many members of the truss 
the reverse of what they became after completion, 
stiffening either tem or permanent of the mem- 
bers normally in tension was required, In the case of 
the lower chord this stiffening was made permanent, 
and this chord turned into a-girder, since, as will be 
seen on reference to Figs. 5 and 6, the cross-girders 


are not connected to this chord at panel points, but at 
intermediate positions. To further assist this chord 
in carrying the bending strains thus introduced, the 
main panel of the bracing is subdivided as shown. 
The trusses, it will be seen, are riveted, and therefore 
lack the ‘‘ purposefulness,” if we may use the term, 
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characteristic of the pin-connected structure. In the 
latter, tie-bars are narrower than struts, but in 
riveted trusses this is usually reversed, for constructive 
reasons, so that in side elevation the ties appear stouter 
than the struts. 

The roadway, as shown in Fig. 7, is 21 ft. 
wide, and there are two pathways, each about 
7 ft. wide outside the trusses. The gas and water 
pipes are, it will be seen, placed outside the parapets, 
and are supported on extensions of the footpath 
brackets. Ina future issue we shall gives illustrations 
of the piers, and will complete our description of the 
structure as a who'e. 





FOREIGN COMPETITION. 
To tHe EpiTror oF ENGINEERING. 

Srr,—I have been much interested in the perusal of 
Mr. Rankin’s letter in your issue of the 11th inst., 
page 528, on the subject of fair play to British trade. 
Unconsciously, perhaps, he has put his finger on the spot 
which particularly affects the locomotive trade, and, 
while other branches of engineering may have their own 
exponents, I venture to emphasise the justice of Mr. 
Rankin’s remarks from what appears to me to be the 
British locomotive makers’ point of view. 

Concurrently with Mr. Rankin’s letter there appeared 
a paragraph in the daily press to the effect that SirC. B. 
Elliott, the Cape Colony Railway Commissioner, has 

laced work to the value of 1,000,000/. in the United 
States, included therein being an order for twenty-nine 
locomotives. Were our home makers asked to compete 
for these engines, and was there any attempt made 
to see whether Sage be obtained in this country? 
While orders can laced right away for American 
engines, it usually takes several months to prepare 
the specification on which the home makers are to 
tender, and thus Americans get credit for their speedy 
output. Further, while the Americans get their orders 
without outside competition, the home makers have to 
stand the competition of Americans and Continentals 
for the work for which they are allowed to quote. Ibis 
also stated that Sir C. B. Elliott remarked that the 
material to be had in the United States was superior and 
more adapted for Cape use. So far as locomotive work 
is concerned, this statement is so absurd and so absolutely 
untrue that we do not believe Sir C. B. Elliott ever made 
it. The completed article is infinitely superior as sup- 

lied in this country, and if the parts are in the least 
Coes below the best that the world can produce, it is 
the fault of the Westminster engineers, who take care to 
specify, and see that they get, materials which satisfy 
their most stringent requirements both analytically and 
mechanically, and if, in their opinion, better could be had, 
they would see that it was got. 

While I have introduced the name of the Cape Govern- 
ment railways, it is not with the intention of pointing 
them out as blacker than their neighbours. The same 
applies all round. Take the Indian railways as a further 
example of those who are evincing an awakening love for 
American work. Are the consulting engineers prepared 
to put British makers on a level footing with their 
American competitors? Would they accept an American 
engine from British makers? If so, why do they not 
invite British makers to tender for American engines 
pure and simple, and dispense with inspection to the 
same extent that they do in America? If the American 
engine is good enough for the work, then let British 
makers build it; but if the Westminster specification is 
necessary to secure a working job, then let American 
work to it. Do not compare the incomparable and then 
abuse the man who has been judged by the false standard. 

Then there were the Midland Railway, the Great 
Northern Railway, and others in this country who went 
to America for their requirements. Did they give the 
British makers a chance to compete for American engines? 
ry did not, but they in common with the Cape people, 
the India Office, and others are, or were, all prepa’ to 
accept trash from America whilst they insist upon British 
makers working to an ironbound specification. 

In the meantime it is subject of common remark that 
we have heard the last of American engines on home rail- 
ways, and the time may come when we shall hear the same 
in ee to the Indian and colonial railways, as we have 
heard from Egypt, Japan, and other countries. But this 
is aside from the question. The point we are debating is 
fair play. Let it be assumed that the American engine is 
admirably adapted for its workin all our colonies and depen- 
dencies. ‘Then why should not home builders havea chance 
of building it on the same conditions? There is every 
reason to maintain that British makers could compete 
successfully against America with fair play. But can 
that fair play be got? I have no hesitation in saying 
that it can not under present conditions. Westminster 
engineers might make a pretence of inviting tenders to an 
American specification, t it would be impossible to geb 
them to dispense with inspection. In America they have 
to take what they can get. It is useless to say that they 
get their specifications carried out there. Those who are 
conversant with the facts know that they do not, and 
that American makers will not depart from their own 
system during the course of manufacture to please any 
consulting engineer with theories of his own. use ib 
is America, Westminster bows to the inevitable, and 
accepts what they would reject at home. If American 
methods were eens art from home makers, the home out- 
put could be greatly increased, and thus the initial cost 
would be proportionately reduced. Do away with West- 
minster inspection, and a further saving of one-sixth to 
one-eighth of the cost might be effected. . 

The long and the short of it is this: If home makers 
were to be put on a level with American makers, the first 


step would be to do away with the Westminster engi- 
neers. Is there any equivalent for Westminster in the 
States? Bring the home makers into direct contact with 
the purchasers, as the Americans are brought, and there 
is nota maker in this country who would not be willing 
to design engines to the requirements placed before him, 
and who would not guarantee his work and stand or fall 
= his conditions of price and delivery as against America 

air play ! fair play! fair play! That is the burden of 
the song. Do not tie the hands of the Briton and let 
the American pommel him, and then have the British 
press all cackling in chorus about the superiority 
of the man with the free use of his hands. There 
is hardly a day passes without leaders in our Press 
about the decline of British trade. Well, the in- 
feriority of the British locomotive maker has yet 
to be proved, and it is likely to be a happy day for him 
when he is brought face to face with his American rival 
on absolutely the same terms. Our home makers are able 
to fill their shops meanwhile to overflowing, and_ the 
surplus is going to America; but when quieter times 
come again, and the rivals again get into grips, it remains 
to be seen whether home makers will not retain their 
ascendaney, even handicapped as they have always been, 
and apparently always will be, with the incubus of 
Westminster, 

I have not touched on the subject of patriotism because 
I think it is neither fair nor necessary to bolster up the 
case by appeal to that sentiment. If the British locomo- 
tive maker cannot compete with his rivals on equal terms, 
eins a fair field and no favour, it is time for him to turn 

is energies into some other channel ; but he cannot be ex- 
pected torun a race, and carry a heavy weight besides, 
against competitors who are stripped and carry nothing 
superfluous. In the case of South Africa, however, there is 
@ special feature, viz., that the British working man is 
sending his brothers and his sons, aye, and going himself 
to secure that the colony retains the privilege of possess- 
ing railways, and a small sense of the commonest grati- 
tude should impel a consideration of his case. South 
Africa cannot act with the same freedom as our other 
colonies. Tam, &c., 


Farr Pray. 
October 15, 1901. 





MODERN PRACTICE IN RAILWAY 
SIGNALLING. 
To THE Eprror oF ENGINEERING. 

Srr,—We notice in your issue of the 11th inst., at 
the commencement of a paper by Mr. Timmis, read before 
the International Engineering Congress at Glasgow this 
year, a statement with reference to the hydraulic system 
of railway signalling, in which he states that “‘it cannot 
compete with the pneumatic and electric systems, so that 
it is not advisable to take up time in describing it.” 

We are quite at a loss to urderstand upon what grounds 
Mr. Timmis makes that statement, for as a matter of fact 
the hydraulic system does compare most favourably with 
all other power syste both in respect of efficiency, 
durability, economy in first cost, and in maintenance ; 
250 installations are now in daily work, comprising in the 

te between 3000 and 4000 levers, and all these 
installations are working efficiently and satisfactorily. 

We shall be very much obli if you can find room 
for this letter in your next issue, because, if Mr. Timmis’s 
statement is allowed to pass uncontradicted, it may do 
our business interests some damage. ; 

Thanking you in anticipation, we have the honour 
to remain, Sir, your obedient servants, 
Saxsy AND Farmer, Limitren, 
C. Hopeson, Managing Director. 
Patent Railway Signal Works, Canterbury-road, 
Kilburn, London, N.W., October 14, 1901. 





MODERN FRENCH ARTILLERY. 
To THE Enrror OF ENGINEERING. 

Srr,— Your issue of July 19 gives the description of a 
new pattern of field guns on the ‘“‘Schneider-Canet’ 
system, the main features of which are the psy es H 

(a) The gun is carried and guided ina cradle in which it 
slides, the arrangement containing a long-travel hydraulic 
recoil cylinder, with independent air recuperator, the 
long recoil having for its object to prevent the raising of 
the carriage when the gun is fired. 

(b) A mechanism is provided for adjusting lateral train- 
ing, through the sliding of the acne on the axle, 

c) The gun contains a double elevating mechanism, 
with short eye-piece, the system being generally styled 
independent sighting-line or independent rear-sight. 

(d) A ribbed shoe brake forms part of the system, the 
shoes being easily fitted underneath the wheels at the 
tread, and by anchoring into the ground, insure the 
stability of the gun during firing ; said brake serving also 
in the ordinary way when the gun is wheeled from one 
place to another. : 

(e) Two seats are provided on the trail, namely, one 
for the gunner, and one for the man at the breech, the 
two men being able to remain seated owing to the fixity 
of the cai e. 

Until now I found it expedient to abstain from putting 
forward my claims to priority with regard to these 
arrangements, which have been copied from those of the 
new French 75-millimetre gun, the type of which was in- 


vented by me at the French Artillery Works at Puteaux, 
the final adjustment having been carried out by Major 
Ste. Claire Deville. The Minister of War, howevers taking 
into account that the exterior a ents of the gun in 
question are now known as a whole, since the gun has 
been put in the service, has authorised me to make the 





best of my rights to priority in the matter, and I am able 


to certify that the gun I invented at Puteaux, as far back 

as 1894, was as follows : 

(a) It was a quick-firing gun, carried and guided in a 

radle arranged with hydropneumatic recoil, with very long 

—_ insuring the perfect fixity of the carriage during 
ring. 

(By ib contained: a mechanism for bap me lateral 

— by the sliding of the carriage on the : 
(c) a double elevating mechanism, with short eye-piece, 


forming an independent a ; 
(d) a wheel brake, with ribbed shoes, easily placed 
under the wheels when the gun was put in battery and 
anchoring into the ground, to insure the lateral stability 
of the carriage during firing, the brake acting also in the 
ordinary manner ; 

(e) two seats, from which the gunner and the man at 
the breech could work; a shield protecting them. 5 

Tn short, the characteristic feature of the field gun in- 
vented by me is the long-travel recoil ; I first s 
both this and the combination of long recoil with the 
other arrangements above ref to, some of which are 
original arrangements, while the others were more or 
less known already. I was therefore the first in a 
position to build a very powerful and, in the same time 
very light field gun, with carri and sighting line 
which remained completely immobile during horizontal 
firing, for a power of over 100 ton-metres, the rapidity 
in the firing exceeding twenty rounds per minute, even 
when altering the angle of elevation. 

I therefore claim the priority with regard to the means 

result, 


° 


I have invented for securing this 
Yours porgene ae, 
A. Deport, 


134, Bd. Pereire, Paris, October 11, 1901. 





THE LOSS OF THE “ COBRA.” 
To THe Eprror or ENGINEERING. 

Srr,—I have seen Sir Hiram Maxim’s letter of the 9th 
inst., published by you, and —s with the statement 
that “* the og action of the turbines and the screws 
could not have contributed in the least degree to the 
breaking in two of the Cobra.” 

It may be well to admit at once that both my brother 
ignoramus and myself have had in mind a kind of action, 
or effect, which Sir Hiram Maxim might not define as 
gyroscopic. The word was used for thesake of brevity, and 
the matter is, it would appear, much too ey to be 
confused by questions of verbal definition. If Sir Hiram 
Maxim meant that the word “‘ gyroscopic” was improperly 
used, that is a matter of small consequence; but if he meant 
that the fact of rapid rotation of heavy masses, rotating 
as they did in the Cobra, could not have contributed in 
the least degree to her breaking in two; that is to say, 
if he puts forward a statement that the — rotation of 
a heavy mass about a central axis will not bring about a 
state of things of which the effect would be to oppose a 
resistance to some deviations of the axis, then he is putting 
forward a statement which he must have forgotten 
verify, for it is not in accordance with fact. 

The experiment is an extremely easy one to try, and 
although the effect is, of course, enormously increased b 
increase of speed and of mass, a simple bicycle wheel, 
lightas itis, and turned only at a speed which can easily 
be produced by hand, is sufficient apparatus. 

It seems due to the importance of this matter and to 
Sir Hiram Maxim’s very ee reputation that he should 
leave no doubt as to what he really did mean to say. 

Very respectfully yours, 


Epw, W. SERRELL, Jun, 
Paris, October 15, 1901. 





To THe Eprror or ENGINEERING. 

Srr,—I have read with considerable interest the points 
brought forward by ‘‘Ignoramus” in your issue of 
October 4, and of Mr. Serrell in your issue of October 11, 
in regard to the gyroscopic effect of the rotating masses 
in the Cobra. I have read with interest the remarks 
of Sir Hiram 8. Maxim, which bardly seem satisfactory 
under the circumstances. 

The resistance of the heavy rotating masses in the 
Cobra against being moved from normal plane of rota- 
tion is, in all probability, a matter for more or less 
exact calculation, rather than comment, Now that Sir 
Hiram has, of his own accord, placed himself in the list 
of ‘competent readers” on this question, it would be 
interesting to have his figures as to the actual resistance 
to change in plane of rotation developed by the rotating 
machinery in the Cobra. This is the only sort of reply 
which can put “‘such matters sufficiently plain so that 
even 21 ignoramus would be able to understand it.” 

Yours r ully, 
F. Casset. 

56, Broad-street Avenue, E.C., October 16, 1901. 





Ktonpyke Triecrapuy.—An all-Canadian Govern- 
ment telegraph line has now been brought into — 
from Vancouver to Dawson City. The line is miles 
in length.» Part of the route followed is over that of an 
abandoned line originally ee a for the Collins over- 
land route in 1865. The object of this abandoned line 
was to connect America with Europe, but the successful 
laying of the Atlantic cable in 1866 ht the enter- 
ae bony nee gy The line —. ancouver, and 
touches f) elegraph Creek, 
White Horse, Be Dawson City. At the Alaskan 
boundary it connects with a pro r 
ment line from St. Michaels. A branch line taps Fort 
Simpson for the convenience of incoming Dawson 
steamers. 


B 
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THE “COBRA” DISASTER. 


THe verdict of the court-martial given on 
Wednesday last will be read with sincere regret 
by every one; at least every one who loves England. 
It will not be supposed that in saying this we regret 
that that the surviving members of the crew of 
that ill-starred vessel should be acquitted of blame, 
for that conclusion was never a matter in doubt 
fora moment. The man who might, under pos- 
sible contingencies, which did not arise, have been 
blameworthy went down with his ship, and noth- 
ing occurred throughout the disastrous voyage 
that could reflect blame on him. It is not neces- 
sary to say more of a brave seaman who died at 
his post. The custom of holding a court-martial 
on the survivors of a wrecked vessel is a useful 
one, even though, as in this case, it is no more than 
a formality. So long as it is universal, it attaches, 


7/in itself, no suspicion of blame to those tried, 


and therefore the facts connected with a wreck can 
be impartially sifted without the loss of prestige 
that would accrue if even a prima facie case had to 


9] be made out against the survivors before they could 


be brought to trial. . Mr. Percey could never have 
had much anxiety about the issue, and no one can 


1/ doubt that the verdict is, so far as he and his ship- 


mates are concerned, absolutely logical and just. 
The following is the text of the verdict of the 
Court : 


‘The Court, having taken the evidence of Chief Engi- 
neer J. J. G. G. Percey and that of the remainder of 
the survivors, and having weighed and considered the 
whole of the evidence before them, find that His Majesty’s 
ship Cobra foundered on the morning of the 18th day of 
September, 1901, while on passage from the Tyne to 
Portsmouth. The Court has come to the conclusion that 





His Majesty’s ship Cobra did not touch the ground nor 


meet with any obstruction, nor was her loss due to any 
error in navigation, but was due to structural weakness 
of the ship. The Court also find that the Cobra was 
weaker than other destroyers, and in view of that fact it 
is to be regretted she was pure into His Majesty’s 
service. The Court further finds that no blame is attri- 
butable to Chief Engineer J. J. G. G. Percey nor the re 
maining survivors, and fully acquits them.” 

The President added that the Court desired to express 


cz | their opinion that the handling of the dinghy after the 


accident was worthy of all praise, and Torpedo Coxswain 
Francis Barnes deserved great credit for the way in 
which he acted on the trying occasion. 

The President then returned Mr. Percey his sword, 
remarking that he had great pleasure in doing so. 

It is in the judgment passed on the vessel herself 
that there is cause for regret. We are told that the 
Cobra was below the proper standard of strength 
for destroyers, and should not have been accepted 
for the Royal Navy. The statement will be greedily 


128 | seized on by some as a condemnation of the public 


department which we would fain see the most effi- 
cient in the whole range of the Government service, 
and of a private engineering and shipbuilding estab- 
lishment of which we have always thought—and 
with justice—we have most occasion to be proud. 
It will be a matter of regret if the impression con- 
veyed by the sweeping terms of the verdict leads 
to exaggerated feelings of alarm.’ Our Navy has 
been so largely successful that a single disaster 
comes as an unexpected event, and all are apt to 
measure the force of a calamity by its rarity. It 
is true the Cobra disaster does not stand alone 
— excepting in its unhappy loss of life—but those 
other mishaps which have revealed the weakness of 
destroyers in a less tragic manner are part of the 
same error. The unparalleled fleet of noble ships 
that has been built up under.the auspices of Sir 
William White and Sir John Durston, and :their 
respective staffs, has been so uniformly admirable 
that the country has come to expect perfection as 
a matter of course. Use has made us callous to the 
fact that our dockyard-built ships, equally with our 
contract-built ships, are triumphs of naval archi- 
tecture and marine engineering which the navies 
of all the world have copied; but we pay the 
penalty of pre-eminence ; for a disaster in the 
Royal Navy is more noised abroad than a dozen 
similar calamities elsewhere. It is, perhaps, be- 
cause our disciples think they may be subject to 
the same defect. 

The facts concerning the loss of the Cobra 
have been fully canvassed of late, and there is 
very little in dispute. The vessel was built 


order to try the Parsons steam turbine. Mr. 
Watts has told us that the idea was to frame the 
design of the vessel so that she would pass 
Admiralty inspection if the Government wished to 
purchase her. She was, however, mainly experi- 
mental, and was a larger and more highly-powered 
vessel than any of her class, which had up to then 
been added to the Navy, her length being no less 
than 223 ft.6 in. Her machinery, too, came out 30 
tons heavier than was anticipated, the total weight 
being 183 tons. These figures may be compared 
with those for two former destroyers built at 
Elswick for the Royal Navy —the Swordfish and the 
Spitfire—which were 200 ft. long, and had machi- 
nery weighing 110 tons. It is worth noting that 
the extra weight of the Cobra’s machinery was 
estimated to give her 60 per cent. more power than 
there was in the Swordfish. 
From the evidence given at the court-martial, it 
would appear that the scantling of the Swordfish 
was retained for the Cobra, but that the latter 
was made a foot deeper, thus, of course, adding 
to’ the strength of the girder formed by the 
hull. . This extra foot of depth was calculated, 
according to Mr. Pine, the banisake constructor 
who surveyed her before her purchase, to add 17 
per cent. to her longitudinal strength. Whatever 
the intentions of the designers were, however, 
the Admiralty officials did not take quite the same 
view, for on being officially surveyed with a view 
to purchase, it was reported that the scantling 
needed strengthening. A large quantity of ma- 
terial was therefore worked into the structure— 
nearly all, we believe, in the deck construction. We 
are informed that the amount was 7 tons, but the 
uantity seems so large for a vessel of this type 
t one has some difficulty in ing the state- 
ment. In any case the deck proved strong enough, 
for it did not give way until the lower flange of the 
girder, the bottom of the ship, was ruptured. As 
the vessel sank she doubled up, the deck—to use 





the expression of one of the survivors—folding up 
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like a hinge; whilst the lightship man who saw the 
catastrophy spoke of two funnels crashing together 
as she went down. 

The first accounts received, no doubt, were cal- 
culated to lead to the impression that the wreck 
was due to the veesel striking the bottom, and, 
indeed, the first official report stated that the 
Cobra had gone on the rocks. When the position 
where the vessel foundered was more clearly 
defined, it was evident this could not have been the 
case, as there are norocks marked in the vicinity, and, 
indeed, the depth is too great even for the vessel to 
have touched the sand and shells which here form 
the shallower spots to which the Dowsing Light- 
ship acts as a warning for much deeper-draught 
craft. In short, touching the bottom is out 
of the question. But it is held by some that 
the Cobra struck a wreck, and the damage 
done to the bottom started a rent which developed 
into the severance of the whole skin through 
subsequent wave action. Of course, there is 


nothing to disprove this theory, but we fear it] po 


rests on very slender hypotheses. Unfortunately, 
too, it does not need any such explanation to 
account for the collapse of the hull, if we may take 
the witness of other destroyers. 

In the official publication issued by the United 
States Intelligence Bureau is a statement respecting 
the destroyer Seal, built at Birkenhead for the 
Royal Navy. In April last, it would appear, this 
vessel was struck by a heavy sea when cruising in 
the Bristol Channel. It was thought at first by 
those below that she was in collision, for the blow 
was so violent that, in the language of the 


report, her back was broken, and she was 
unfit for further service. ‘‘ Her deck was 


cracked clean across, admitting daylight to the 
fire-room, and the side-plating was split for 18 in.” 


The report further states that the trouble is 
ascri to ‘the unsuitability of torpedo-boat 
destroyers to knock about in weather that causes 


larger vessels to take shelter.” 

A more recent case is that of the destroyer Crane, 
built at Jarrow. Within a week or ten days ago, 
she, according to reports in the newspapers, had 
to put back to Portsmouth because her deck had 
buckled badly, and we were further informed that 
the defect was so serious that the vessel had to be 


put out of commission for repairs. Yet another 


case, reported in the press within the last few days, 
is that of the destroyer Vulture, built at Clyde- 
bank, which also, it is stated, had to put back to 
Portsmouth on account of structural defects de- 
veloped through stress of weather. 

If these reports are true—and we need hardly 
say we shall be only too pleased if we can be allowed 
to contradict them—there is no getting away from 
the fact that some of our destroyers at least are 
dangerously weak in their construction. Few, 
we think, will hold the view expressed by Mr. 
Parsons, in giving evidence before the court- 
martial, when he said he thought the Cobra was 


intended to be a fair-weather boat; or that 


destroyers should not be able ‘‘ to knock about in 
weather that causes larger vessels to seek shelter.” 
These craft were distinctly intended to accompany 
the fleet ; and craft of this size cannot, if they are 
to be any good, keep in the neighbourhood of a 
port of refuge. They must be able to take the 
sea and keep the sea in all weathers. 

There is no reason why well-designed and well- 
built destroyers should notdo so. To design vessels 
of this importance that are liable to have their backs 
brokenif they meet a wave of their own length would 
be a piece of foolishness that no competent naval 
authority has ever contemplated ; and certainly the 
Admiralty would never be justified in asking sailors 
to venture to sea in such craft. However, the pro- 
position is too far-fetched to be worth discussing, 
especially as there is no ned to contemplate the 
need for such caution. A thorough overhaul of the 
destroyers throughout the Navy will, we presume, 
be undertaken. It is no good blinking the fact 
that errors have been made or else too much has 
been taken for granted. These small steel craft 
have proved themselves so tough at times that an 
impression has grown up that they can hardly be 
injured ; and though that ~_ be true if they 
are properly put together, the process is one 
needing the greatest skill and care, which, it is 
to be teaned, has not always been at command. 


The necessary calculations will have to be under- 
taken to discover whether a sufficient margin of 
= in the scantling has been left for safety, 
the data being obtained, not from drawings, but 



















































by measurements from the actual vessels. A 
close inspection must also be made of the whole 
structure to find whether there are any unexpected 
places of weakness, due to tg * ay working of 
material, to uncompensated deck openings, or 
to bad disposition of parts. For instance, bulk- 
heads should be attached to the hull structure 
so that the stresses they transmit would be well 
distributed ; and care should be taken that 
no abrupt and sudden changes of strength occur. 
Some of these vessels are reported to have midship 
cross-bunkers in conjunction with wing bunkers. 
The bulkheads to the latter form an important 
element of longitudinal strength. It would be 
interesting to know whether these fore and aft 
bulkheads are continued through the  cross- 
bunker or not. The riveting of lightly-plated 
vessels is a matter upon which a good deal 
depends. To properly close cold rivets in torpedo- 
boats is a very different matter to the ordinary hot 
riveting in inch plates. There is no need here to 
int out the need of close good riveting to obtain 
the strength due to friction of parts pressed hard 
together. Further plates that are properly trued 
before erecting also give most strength to the struc- 
ture. There is a great deal more than mere appear- 
ance to consider in that most difficult art—light 
lating. All these and a hundred other points must 
considered in the construction of torpedo craft. 
Their design and their building are special branches 
of the naval architect’s profession and the ship- 
builder’s craft, proficiency in which is only obtained 
by long study and extended experience. 

Mr. Watts stated in his evidence that calcula- 
tions made showed that the greatest stress on the 
steel of the Cobra’s hull could not exceed 9 tons 
to the square inch. This would, of course, be on 
the usual assumption that the vessel was on the 
crest or in the trough of a wave her whole length, 
but presumably the calculations only referred to 
static conditions. The steel in this vessel appears 
to have been of the ordinary type, with a 28 to 
30-ton tensile strength, the new high-tensile material 
which has been applied to some vessels since built 
not being used. The margin of strength allowed in 
the Cobra would therefore appear to be less than that 
which was considered desirable in some of the earlier 
craft. It will be remembered that Messrs. Thorny- 
croft and Barnaby, in their now famous paper read 
53 yearsago before the Institution of Civil Engineers,* 
gave 6.4 tons per square inch as the stress upon the 
material at the section where the greatest bending 
moment occurs in one of the earliest destroyers. 
Probably that may be considered a strength in ex- 
cess of actual requirements, especially as it con- 
templated the vessel in a position it might never 
assume. Still the circumstances are quite possible, 
one might say even probable, taking the whole life 
of the ship. Sir William White, in his Manual of 
Naval Architecture, says that with a stress of 8 to 
9 tons per square inch for iron, strengthening by ad- 
ditional material becomes necessary, and allows 25 to 
30 per cent. greater strength for steel than iron. 

It is, however, needless to say that the whole 
question of longitudinal strength, when one deals 
with the case of a ship progressing among waves— 
the actual condition met with—is one of extreme 
complexity. Attempts have been made by many 
competent authorities to deal with the subject, but 
naval architects, as a rule, do not consider the 
problem has been solved in a way that gives quan- 
titative results. The accelerating forces due to pitch- 
ing and scending and other causes cannot be esti- 
mated with any degree of certainty, and the calcula- 
tions can only be taken to give comparative data. In 
the case of the Cobra, the evidence of the diver who 
examined the wreck was to the effect that there 
was a bulge in the plating; and if this were 
caused by submerged, or partly submerged, wreck- 
age, the conditions upon which calculations would 
be made would be entirely altered. It is true the 
bulge was of small extent, but Mr. Watts was jus- 
4ified in assuming that in the separated after part of 
the hull, which was not found, it might have been 
of greater magnitude. Whether scantling in 
these special vessels should be made stout enough 
to allow of a considerable bulging in of the 
structure without endangering the strength of 
the hull to resist hogging and sagging strains 
under extreme conditions is a matter to be deter- 
mined by those who direct the amount of risk that 
should be run; thatis, the naval officer. The naval 





* Proceedi of Institution of Civil Engineers, vol. 
Cxxii., Session’ 1894-5. 


arehitect can only give professional instruction and 
abide by the decision of the ultimate authority. 

We must not forget, however, that torpedo craft 
have been built which have proved themselves able 
to stand the roughest usage. There is the well- 
known case of the Thornycroft torpedo-boat Hugin, 
built for the Swedish Navy, which ran on to jagged 
rocks at high speed, and remained with her after- 
end from nearly amidships rerio without 
damage to her structural form. Our pages have 
contained from time to time particulars of many 
8 mag boats and torpedo-boat destroyers having 
made distant voyages to all parts of the world, 
meeting often with the extremes of bad weather, 
without damage of any kind, notably twelve de- 
stroyers built for Japan, six by Messrs. Yarrow 
and six at the Chiswick yard, which made the 
voyage out without mishap. 

A matter that may have affected the result of 
the Cobra’s last voyage was the fact that certain 
weights, in shape of armament and stores, were 
not on board. This was not considered of great 
importance by some of the professional witnesses 
at the court-martial, but the fact is worth 
noticing. As the ship gave way owing to sagging 
strains, any weight left out of the end compart- 
ments would be liable to aggravate the evil effect 
by the ends being too floaty. Naturally a ship 
should not depend on movable weights for safety, 
but, as these weights might be usually on board in 
any given craft, it shows how a vessel may pos- 
sibly often go through bad weather, and yet 
come to grief at last. The Cobra at full-load 
draught was 490 tons displacement; her total 
coal storage was 1064 tons, and when she left the 
Tyne her displacement was 468 tons. What coal 
was on board, and what was its position at the 
time she foundered, doubtless cannot be ascer- 
tained, but the fact would be useful to know. The 
absence of 22 tons weight would, Mr. Perrett 
stated, increase the buoyancy at the ends, but as 
the amount was equally distributed, he did not 
think it would materially increase the tendency to 
sagging. Again, it would be interesting to have 
definite figures in regard to this point. Another 
detail that can hardly escape notice is the fact 
that the girders under the boilers were buckled 
through heat, a fact noticed by Mr. Pine, 
who surveyed the vessel for the Admiralty. 
This witness, a first-class- Admiralty constructor, 
was of opinion that the vessel was quite fit 
for any service because she had had at least half 
a dozen trials at sea in very bad weather, but 
had shown no signs of straining. He also bore 
witness to the very high-class nature of the riveting 
and workmanship. Mr. Deadman, a chief con- 
structor, also considered the alterations to the 
vessel were satisfactorily made, and that the hull 
was well built, so as to be capable of meeting all 
contingencies of service as far as that class of vessel 
was concerned. He stated that the design rested 
with the contractors. It is not the practice of the 
Admiralty to tie down those who build destroyers 
to any special scantlings, although a minimum is 
specified. Under these circumstances it is evidently 
incumbent on the Admiralty to take care that con- 
tractors entrusted with the building of these vessels 
should be firms who have the necessary knowledge 
for the business, as well as a trained staff of work- 
men skilled in the special work. The desire, 
doubtless laudable in itself, to ‘‘extend the area 
of competition” is, perhaps, accountable for a good 
deal of the trouble that has arisen in connection 
with these craft. 

It is to be hoped that the large body of persons 
who take a laudable, but often not very instructed, 
interest in the Navy will not give way to excessive 

ic on account of what has occurred. As we 

ave said on previous occasions, torpedo craft are a 
necessity to the complete efficiency of the Flect. 
They may, or may not, prove as efficient in actual 
war as their supporters and admirers maintain ; 
but the torpedo is a weapon of such immense poss!- 
bilities that no navy can afford toignoreit. Speed is 
the first essential to successful torpedo operations, 
and speed means lightness. There is no doubt in 
the minds of those who have most experience in 
the construction of these craft, that, on scantlings 
now common, staunch and safe vessels can be built, 
fit to make long ocean voy and keep the sea 
boldly in all weathers. To do this, however, the 
design, materials, and workmanship must be abso- 
lutely of the best, and to secure these ends 
the Admiralty must put a good deal of confidence 





in their contractors. That does not imply there 
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should be any relaxation in inspection or tests ; 
but rather that more flexibility should be shown in 
taking suggestions. The overseers sent down from 
Whitehall are all good men and trustworthy, but they 
have not had the same special training in this com- 
plex form of construction that has fallen to the lot of 
the firms who make the work their whole study, 
and who build so largely, not only for our own 
Government, but for the other naval powers. 





RUSSIAN COAL. 

Tue temporary remission of the duty on coal im- 
ported into certain parts of Russia is a clear proof 
that, from one cause or another, the domestic supply 
is unequal to the demand. As a fact, Russia is and 
for long has been a large importer of English coal, 
and the invitation to bring it in free of duty is an 
obvious comment on the shortage of the native 
article. Certainly, the quantity that may be im- 
ported and the places of consumption are dictated ; 
but a Government that is above all solicitous for the 
protection of its own industries would not permit 
the introduction of any imports on these easy terms 
were the necessity not very great. Evennow, when 
depression reigns in many manufacturing centres, 
the duties are remitted only in approved cases. 
Last year, when trade was very active, there was a coal 
famine in the country, and not only were the duties 
suspended, but other encouragements were given to 
the importation of the foreign article. It seems 
odd at first thought that these conditions should 
exist in a country boasting of a coal-bearing area 
next only to China and the United States and which 
can show all varieties of fuel. But the empire is 
very extensive, and though coal is found in many 

rts, it is mined on a large scale in only two loca- 
fities South Russia, which produced 691,500,000 
poods out of last year’s aggregate of 985,200,000 
poods; and Poland, which produced 250,700,000 
poods. In the Urals 22,500,000 poods were 
obtained, and in the Moscow basin 16,700,000 
poods ; the Caucasus bringing up the rear with 
3,800,000 poods. Seeing that Lodz and Warsaw, in 
Poland, are among the centres recently permitted 
to receive foreign coal duty free, it is a fair 
inference that the Polish supply is inadequate. 
After all, 250,700,000 poods is only equal to 
a little more than 4,000,000 tons, and that 
quantity will not go very far in such busy 
centres of textile and other manufacturing activity 
as these. The Donetz basin, in South Russia, is 
equal to a much greater production than at present, 
but it is remote, and not much of its coal goes north, 
because the cost of carriage is high in spite of the 
railway facilities granted. Poland can be better 
supplied from Prussia, and the northern parts of 
the empire.from Great Britain. By the same token, 
English coal has now lost a good part of its outlet 
in the Black Sea, and Donetz coal has even been 
sent beyond the Bosphorus. As far back as 1892, 
Mr. P. Stevens, the English Consul at Batoum, 
pointed out that foreign coal had been superseded 
in that market by coal from the Caucasian fields 
and the basin of the Don, both of which are inferior 
in quality to English coal, but which can be sold at 
a trifle under the prices that English coal fetched. 
But in the Baltic it is not easy to see how English 
fuel is going to be supplanted by Russian. 

It is possible that, when the Donetz coalfields 
have been further developed, we shall see more 
competition with English fuel in the Mediterranean. 
These fields are more than equal to the demands of 
the iron and other works which have been esta- 
blished in South Russia in recent years. They cover 
an area of fully 20,000 square versts, and one of 
their features is the variety of the fuel produced— 
from soft coal to anthracite. The latter, however, 
is not very plentiful, and the output has shown 
& very marked decrease in recent years. Of bitu- 
minous fuel, this part of Russia contains an untold 
wealth. In the western portion alone, in the 
Government of Ekaterinoslav, 45 workable veins 
have been discovered, having a total thickness of 
112 ft., and about 415 milliards of poods awaiting 
exploitation. The eastern area iseven richer. The 
extension of railways during the last quarter of a 
century has opened up this field very effectually, 
and has not only e a South Russian iron in- 
dustry possible, but, as we have seen, has per- 
mitted exportation to the Mediterranean. The 
capabilities of the Donetz mines are checked by 
the limited market. The iron works are the best 
customers ; and the big consuming centres of the 


Still the Donetz is not badly off. The Koslov- 
Veronezh-Rostov Railway connects the anthracite 
mines of Zisichousk, in the eastern portion of the 
basin, with the general network of Russian rail- 
ways, and considerable quantities go that way into 
the interior. By means of the Kharkov-Nicolaiev 
and Lozovo-Sebastopol railways the Black Sea 
ports are made accessible ; and the connection of 
the fields with the iron ore deposits of the Krivoy- 
Rog by means of the Kkaterininsk railway is 
fraught with vast possibilities of expansion to both 
the iron and the coal interests. The railways 
themselves are good customers, for they take 
not much less than one-third of the whole output. 
The Moscow coal region is 400 miles long and over 
270 miles wide, extending over the Governments 
of Tver, Moscow, Kalouga, Tula, and part of the 
Governments of Novgorod, Smolensk, Riazan, 
Vladimir, and Tambov. Few mines are producing 
now in this locality ; the quality of the coal is not 
good, and the cost of working is high, for the 
colliers find it difficult to compete with Donetz 
coal. The so-called Polish in is situated 
at the south-western corner of Poland, and em- 
braces’ a portion of the Bendinsk district of the 
Government of Petrokov, and of the Olekoushsk 
district of Kelitz. It is a continuation of the so- 
called Polish-Silesian basin. The area of the entire 
basin is about 2600 square miles, of which 1800 
are in Prussia, 450 in Austria, and about 350 in 
Poland. The portion worked for coal covers about 
900 square miles, of which 400 are in Prussia, 300 
in Austria, and 200 in Poland. The seams and the 
quality of the coal are not uniform. In Poland, 
the Reden seams—the middle of three groups, and 
known in Germany as the Sittel-Flotz—have a 
thickness running from 28 ft. to 49 ft. ; but as they 
extend westward, the vein is divided by interlayers 
of dirt, first into two, then into three, and lastly 
into four separate seams. At the western ex- 
tremity, near Zabrzhe, the Reden group con- 
tains coking coal, and the lower seams of the 
upper group give gas fuel. Nearer to the Polish 
frontier the Reden coal is no longer coking, but it 
is still serviceable for gas-making. In Poland the 
Reden and overlaying seams give neither coking 
nor gas coal. Until within very recent years the 
exploitation of coal in Poland was conducted on 
the old easy, but wasteful, plan of letting the roof 
fall in. But the thickness of the seams led to 
many accidents, and naturally there was enormous 
wastage. Moreover, the disintegration of portions 
of the seam and the spontaneous combustion of 
the coal led to numerous fires. Present methods 
approximate more nearly to the modern, but they 
are not all that might be desired. 

Coal formations occur on both sides of the Urals. 
On the western side they form an almost uninter- 
rupted band, extending along the greater portion 
of the strata. On the eastern slopes the occurrences 
are generally in small narrow and interrupted bands 
and patches, sometimes jammed between massive 
crystalline rocks. In their mode of stratification 
the coal measures of the Western Urals present close 
similarity to those of the Moscow district. The 
coal is poor. On the eastern side the most im- 
portant coal-bearing area extends for a distance of 
about 70 miles towards the south; the more 
northern deposits containing r soft coal and 
some anthracite, and the southern coking. coal. 
The railways, iron and salt works, are the best 
customers, and a small quantity goes down the 
Kama. In Western Siberia the only district that 
is extensively werked for coal is Kusnetsk, in the 
south-eastern corner of the Government of Tomsk, 
between the Salairsk and Altai mountain ranges. 
The field is divided into two parts by the River 
Tom ; it is 280 miles in width and 70 miles in 
length, or about 19,600 square miles in area. This 
locality does not contribute much to the needs of 
the country. It is remote from the big centres 
of consumption, and the local demand is not con- 
siderable. The Siberian Railway promises to be a 
customer in the future, but the coal is not of very 
attractive quality. ‘ 

The great. railway ought to do something for the 
development of coal production:in Siberia. It will 
be remembered that the commission appointed to 
study the economic geology of the country along 
the line of the railway turned its attention first of 
all to the coal deposits, with a special eye to the 
fuel requirements of the road, and it was prompt 
in locating about 50 groups of workable coal or lig- 
nite beds. In Western Siberia, between the Ural 





North are too remote to permit of large shipments. 


and Altsi.chains, there are no coal or petroleum 


deposits along the railway, while timber is scarce. 
The commission therefore organised explorations 
on a large scale, extending to the shores of the 
Okhotsk Sea. On the Kirghiz Steppes coal of 
quality was found at Djaman-Taou, and at Taldy- 
skoul. The coal of these districts may be con- 
veyed by the Irtish and Ichin Rivers to Omsk and 
Petropaulosk, important stations on the Siberian 
railroad. In the Yenisei basin there are numerous 
deposits, especially in the valley of the Yenisei 
River, not far from Krasnoyarsk, where the 
lignites of tertiary formation commence, a better 
coal being found along the banks and at the mouth 
of the Lower Tounjouskat. Large deposits of 
free-burning lignite occur in seams of 64 ft. thick 
along the banks of the Oka, a tributary of the 
Angara, especially near the confluence of the 
Zima. Coal is found at several points on both 
slopes of the Baikal chain, poz emery in the 
Angara Valley, to the north of Yakutsk. Seams 
also occur on the south-west shore of Lake Baikal, 
at the mouth of the Mourine, and in other places. 
The Amour Valley, and those of several of its 
tributaries, are rich in coal. 





THE TRADE OF SIAM, 

AttHoucH Siam at the present time is not very 
important from the point of view of trade and 
engineering, and is consequently rather apt to be 
overlooked in the collection of information about 
countries in the Far East, it is still very deserving 
of attention, not only from a political and social 
point of view, but also on account of its growing im- 
portaace in industry and commerce. Its position 
relatively to Burma and China makes it — 
sible to overlook it in its political aspects, while 
to the student of sociology it presents an interest- 
ing study as the only country in the world 
in which the monarch is a professed Buddhist, 
and in which religion is the chief factor in the 
formation of the lives of the people. We 
cannot, of course, enter into details of these as 


From a commercial and engineering point of view, 
however, the importance of Siam is increasing, and 
its progress should be observed as one of the 
factors which are influencing conditions in the Far 
East. As we have frequently pointed out, affairs 
in that part of the world are in a transition stage, 
and political and industrial forces are being brought 
into action which will not only mightily affect 
affairs in the various countries directly concerned, 
but will also react on industrial and economic con- 
ditions in Britain, and it therefore behoves us not 
only to study the facts, or, as they may be called, the 
natural history of the case, butalso its dynamics 
or natural philosophy. In the present condition of 
affairs in the world it is highly desirable that engi- 
neers should enlarge their ideas of their work and 
apply their knowledge of science to some of the 
wider problems which are arising, and the neglect 
of which may render all their engineering efforts of 
no avail. 
Siam has hitherto been known in the commercial 
world chiefly for its teak and its rice. The former 
is of great importance from an engineering and 
shipbuilding point of view, and although the mea- 
sures which have been taken b e Siamese 
Government for the protection of this valuable 
timber will probably reduce the quantity which is 
yearly exported, they will make the supply more 
constant and at the same time ensure its continu- 
ance. On the other hand, the development of the 
railways, which is being pushed forward by the 
Government, will increase. the export of rice by 
opening up new areas which are being brought 
under cultivation. The want of adequate means of 
communication has hitherto prevented a rapid 
growth of commerce ; but still, in spite of that, it 
has increased in ten years from 3,800,0001. to 
5,664,3591., at which latter figure it stood at the 
end of last year. That year only showed an in- 
crease of 8447/,, as compared with the previous 
year ; and this is accounted for by a partial failure 
of the rice crop, the restriction of the export of rice 
being always accompanied by a corresponding re- 
striction of imports. We will give a few of the 
most important points in the latest consular report 
on the trade of the district of Bangkok. 

We need not enter into details eee the 
rice trade, as these do not interest many of our 
readers, but one point may be noted which is very 





characteristic of what is meng in other de- 
partments of trade in the Far East. A powerful 


of Siam, although it is very necessary to note them. ’ 
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combination has recently been formed of German 
millers of Siam rice, for the purpose of keeping 
prices down, and it is said that they have obtained 
control of a local German-owned rice mill. This, 
taken in conjunction wlth the fact that the regular 
boats from Bangkok to Singapore are nearly all 
German, and that the two principal lines of steamers 
connecting Singapore with the German rice ports 
—the Norddeutscher Lloyd and the Hamburg- 
American Lines—are German also, now gives 
Germany a preponderating interest in the export 
of rice to Europe. In fact, British rice-exporting 
firms may be said to be no longer engaged at all in 
the European trade. 

Teak, according to the Customs House figures, 
again shows an increase in the quantity exported, 
and a slight increase in the value ; but the Consul 
thinks that these figures are exaggerated, and he 

refers to give those of a prominent local authority. 

hese show that in 1900 the amount of teak ex- 

rted was 38,332 tons, and the calculated value 
of 252,557/. 103. Assuming these values to be 
correct, the export was destined to the following 
countries : 





Tons. 
CR eer et pee a 
Hong Kong and China _... ES ... 9,480 
India ... ne Ae NY wie ... 14,622 
Singapore and Straits at a ... 1995 
Saigon ... es ioe ce ns . 247 
Japan, &c. ... ao ies vie cal 68L 
Manila .. asa es ee i cA 125 

38,332 


Of the direct European shipments, 11 sailing 
ships, mostly under the Scandinavian flag, carried 
5720 tons; and steamers owned or chartered by 
the Danish East Asiatic Company carried 5077 
tons more. The bulk of the business in teak, both 
in the forests and in Bangkok, remains in the hands 
of British subjects. The value of teak intended 
for Europe was about 10/. per ton f.o.b. The 
prospects for the present year in the teak trade 
are exceptionally good. Measures have been 
taken by the Siamese Government for the proper 
preservation and cultivation of the teak forests, 
and there is now a very efficient forest department 
administered by British officials borrowed by the 
Siamese Government from India and Burma. The 
cultivation of woods, other than teak, is encouraged, 
to supply the large demand which is now being 
made for building purposes. The other exports 
are marine products, pepper, silk, and miscellaneous 
goods, 

The total value of imports from foreign countries 
was 2,576,5401., an increase of 44,4031. over 1899. 
If, however, the value of treasure be deducted from 
both years, the increase is 218,836/. Cotton goods 
show a slight falling-off, from 424,352/. to 409, 0581., 
the decrease being 15,2991. Ten years ago the 
value of the cotton goods imported was 319,5811. 

Steel, iron, and machinery, which increased in 
1899 very largely, maintained their rise, the value 
being 169,346/., an increase of 11,9301. over the 
previous year. The proportionate share of the 
countries participating was approximately as 


follows : 
Per Cent. 

United Kingdom ... it ail ibs 46.40 
Singapore... meat ans tips wee 31.20 
Germany... hi a cm # 9.60 
America aoe dno ae ia, TP 5.10 
China... ee re ae tbs. ies 1.90 
Hong Kong ... Ph ses oa os 1.70 
Other countries... ats iss it 4.10 

100.00 


The frequent fires which have occurred in the 


Bavgkok rice mills of recent years have called for 
a constant supply of rice aguas fewrrgrm which is 


practically all supplied by one British firm. Kero- 
sene oil is now mostly imported from Sumatra. 
The import was divided as follows : 


Gallons 
Sumatra ... Mas Av i ... 98,298,982 
Russia... ron es as ia 919,412 
Singapore... ise eke ous ios 106,630 
Borneo... ee BE eit = 493 
4,355,517 


Cotton yarns have fallen off by about 80001. 
The bulk of the import is British. Cycles show a 
drop from 17,5461. to 72911. The market was over- 
stocked in 1899, and of course prices fell. America 
has the first place in the imports with 4679I., and 
the United Kingdom the next, with 13141. worth 
of direct imports. 





Coal was imported to the extent of 11,599 tons, 
valued at 16,852). It was divided as follows : 


Tons. 

United Kingdom ... ste ioe .-  4,9593 
pom REN OT Veet Deceased ts 

ingapore... sis as ia We 

Australia... as ce ~ ~~ Lae 
Belgium sale z oe oe ae 319 
Hong Kong ... a sie ve a 822 
Total 11,599 


As a large part of the goods imported into Siam 
passes through Singapore and Hong Kong from 
many countries, it is impossible to give exact 
statistics as to the countries of origin. 

The amount of shipping in the year 1900 shows 
a slight falling off, owing to the continued de- 
pression of the rice export. British ships, which 
entered to the number of 396 in 1898, and had 
fallen to 301 in 1899, only numbered 169 in 1900, 
while German vessels rose from 78 in 1899 to 195 
in 1900. This further great decrease in vessels 
flying the British flag was due to the sale to 
German owners of the Holt line between Singapore 
and Bangkok (the vessels still running under the 
British flag for a large part of 1899, but having all 
ceased to do so before 1900), and the transfer to 
the same nationality of the Scottish Oriental Steam- 
ship Company’s line, which took place in 1900. The 
difference in the figures will be even more marked 
in the report for 1901, for some of the boats flew 
the British flag for a considerable period in 1900. 
French and Danish shipping are each represented 
by one small steamer, the former making fort- 
nightly trips to Saigon, and the latter to the Malay 
Peninsula. 

The Siamese Government is steadily pushing on 
its railway system, and during last year railway 
communication was opened between Bangko 
and Korat. This marked the completion of the 
first of the State railways undertaken by Siam. 
The construction of this railway was com- 
menced in March, 1892. The first section of 
it, from Bangkok to Ayuthia (71 kilometres) 
was opened in March, 1897, and this was 
extended to Gengkoi (54 kilometres further 
on) by the end of the year. The railway has been 
an expensive one in human life. Literally thousands 
of coolies—Chinese, Laos, Siamese, and some 
Indians—have died upon the construction. Of 
Europeans engaged upon the work it is said that 
at least thirty died in the country, and of these 
nineteen were British. The route of the railway 
passes by the thickly-wooded mountain range of 
the Dong Phya, which is always infested with 
dangerous fever. Korat is about 130 miles from 
Bangkok as the crow flies, and by rail 164 miles. 
Its trade, like that of Bangkok, is mainly in the 
hands of the Chinese. The Lopburi line, which 
branches off from the main Korat line at Ban Padji 
(90 kilometres from Bangkok), has also been opened 
and is now working. It is 42 kilometres long, and is 
the commencementof the line which, it is hoped, will 
eventually connect Bangkok with Chiengmai. The 
construction of the line to Ratburi and Petchaburi, 
on the west of the Bangkok River, is also progress- 
ing. This will be of metre gauge, the lines already 
referred to being of standard gauge. In addition 
to these Government railways there is a talk of 
several small private lines which are to be built. 
The construction of one in the Prabat district has 
commenced and others are projected. 

While railway construction in Siam has progressed 
regularly in recent years, sufficient attention has 
hardly been given to the construction of roads and 
the maintenance and development of the excellent 
— of canals already existing. One consider- 
able district has been immensely altered and im- 
proved in productive power by the construction of 
a long canal with many tributaries. A Dutch 
expert has recently been engaged to advise the 
Government upon irrigation, and it is evident that 
the authorities recognise the necessity not only of 
developing the railway system, but also of paying 
attention to irrigation and water transport, and 
seem determined to place Siam in the forefront of 
the rice-exporting territories of the Far East. 

In many other ways Siam is progressing. The 
advent of the cycle oh done a great deal to cause 
an improvement in the roads, as many of the 
officials and the well-to-do public have become 
thoroughly imbued with the cycling craze, and 
their influence has been exerted towards the 
improvement of the roads. During the past two 
or three years the development of Bangkok has 
been very rapid in the building line, and a con- 





siderable part of the town has been reconstructed. 
Electric lighting and tramways have been intro- 
duced, and in many other respects the appli- 
ances of Western civilisation are being en 
advantage of. 


THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 


(By Our Spectra, CorRESPONDENT.) 


Tae great interest taken in the proceedings of 
the Buffalo meeting of the Society of American 
Engineers was maintained to the end, despite the 
sweltering heat of the dog-days. President Stein- 
metz enlivened matters by spicy introductory 
remarks and by an occasional interjection which 
usually served to throw a beam of light on the 
dark points of the matter in debate. His smiling 
countenance was an outward sign of the inward 
joy which he felt at the success of the Convention, 
as was also the radiant energy of his active and 
courteous secretary, Mr. Ralph W. Pope. 

The representatives of foreign electrical societies 
vied with their American brethren in the attention 
with which they listened to the reading of the 
abstracts of papers and the discussions which fol- 
lowed. M. Paul Janet was a conspicuous figure 
among the foreign delegates, as his high official 
position in the French capital very well warranted. 
Rising at the last session of the Convention, 
and speaking in the name of his colleagues, 
he expressed his admiration for all that he had 
seen and heard. He was surprised by the high 
scientific character of some of the papers, and the 
thoroughly practical spirit of others. M. Janet 
assured his hearers that his three weeks’ fellowship 
with American electricians enabled him to add 





k | considerably to his intellectual equipment. In the 


plants which he had visited he recognised that the 
hardest and most complex problems in electrical 
engineering were being attacked, and with success. 
The power-house at Niagara was to him a monu- 
ment to the ability and ingenuity of man, just as 
it was a practical demonstration of the fact that 
electrical engineering has taken its place to-day 
among the most exact of the exact sciences. There 
is nothing merely empirical about it, for everything 
rests on a sure scientific basis. Tell the engineer 
the requirements of a locality as well as the natural 
facilities which it affords, and he will figure out to 
a nicety the dynamo-electrical machinery to be 
employed. 

M. Janet concluded by assuring his hearers that 
they may always rely ona warm reception from any 
and all the members of the French Société Inter- 
nationale des Eléctriciens, which he was proud to 
represent on that occasion. It is needless to add 
that these remarks, delivered in eloquent French, 
were duly appreciated by the large body of Ameri- 
can engineers present. 

When this episode, which seemed pleasing to 
every one, was over, Dr. Perrine described some 
elements of design particular to long-distance 
transmission. The most important part of such 
designing, he insisted, referred to the regulation of 
all the variables of the transmission. In working 
short lines, even with alternating currents, the re- 
gulation as the load changes is determined almost 
completely by the resistance. Occasionally, when 
heavy currents are oo the inductance effects 
have to be considered, and generally the mutual 
induction from and to other lines becomes an 1m- 
portant factor, while the effect of capacity on the 
regulation is unimportant. E 

However, it must be remembered that the im- 
portance of the least factor—the capacity— increases 
with the quantity of the charging current. This 
quantity depends not only on the capacity of the 
circuit, but also on the voltage and periodicity em- 

loyed. With long-distance lines, the capacity 
Goosen the predominant factor. aha 

Next in importance in its effect on regulation 1s 
inductance, for it exerts a direct influence on the 
regulation of the system as the load changes. The 
more nearly the line capacity is balanced by out- 
side inductances, the more important become the 
effects of self-induction, except where the load is 
absorbed by synchronous motors, rotary trans- 
formers, or other ap’ tus capable of operating 
with a leading power factor. 2 Rais « 

In concluding his remarks, Dr. Perrine pointea 
out that the highest possible potentials are neces- 
sary in order to restrict the investment in very long 
transmission lines. When the volts rise above 
30,000, certain phenomena in the problem of in- 
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sulation become important, which below that voltage 
could safely be neglected. Voltages up to 30,000 
can readily be dealt with by means of insulators of 
glass or porcelain, having a diameter not exceeding 
7 in. en the voltage rises to 30,000, the insu- 
lators must have a diameter of 12 in. or 13 in., and 
be held 7 in. or 8 in. above the crossarm. 

A more striking difficulty in handling high 
voltages arises from surface tension. With high 
voltage and small wires this gives rise to brush dis- 
charges and high-energy loss, independent of the 
leakage which takes place over the surface of the 
insulators, being essentially an escape to surround- 
ing bodies from the whole surface of the wire. 
This again leads to the important conclusion that 
high-potential long-distance transmission cannot be 
carried out successfully unless the power to be 
transmitted is itself large, so as to warrant the use 
of conductors of considerable size. 

Following Dr. Perrine, President Steinmetz 
rose to give a brief description of investigations 
which he had carried on for several years on the 
effect of the exponential term that occurs in the 
general equation of the alternating current, viz., 


Ac-"*, Under certain conditions of the circuit, 


this term may give rise to a number of superim- 
posed oscillations of different frequencies and in- 
tensities which may have for resultant an exces- 
sively high and destructive voltage. In describing 
this very singular phenomenon, Mr. Steinmetz 
stated that the first time he noticed it was when 
making a series of observations on the effect of 
opening a high potential circuit with different 
types of circuit-breakers on an artificial line. This 
line consisted of inductive coils, and about half -a 
mile of high-potential cable, with a spark gap between 
needle points connected across the system in order 
to measure an instantaneous rise of voltage. If 
the needle points were brought so close together 
that a discharge occurred between them, then on 
short-circuiting the system, an extremely high 
voltage was invariably induced. It was concluded 
from this and other observations that a short- 
circuiting high potential arc in free space, in a 
system containing self-induction and capacity, is a 
self-interrupting phenomenon which may cause 
very serious high-potential effects. This pheno- 
menon can be observed on any high-potential 
limited power transformer by an entire change in 
the character of the arc between the high-poten- 
tial terminals when inserting capacity by way of 
shunt. 

Mr. Steinmetz did not cover blackboards with 
the forty equations contained in his investigation, 
and to only a few of them did he find himself 
compelled to refer. He preferred to describe the 
phenomena observed and the conditions of the 
circuit, and to describe them in the commonest 
terminology at command. The investigation led 
him to three conclusions: (1) That the most im- 
portant source of destructive high-voltage pheno- 
mena in high-potential circuits containing induct- 
ance and capacity, are not resonance phenomena, 
but rather the electric oscillations produced by a 
change of conditions in the circuit, such as closing 
or opening it; (2) that all such phenomena are 
essentially independent of frequency and wave- 
form of impressed electromotive force, but depend 
upon the conditions under which the circuit is 
changed ; and (3) that the electric oscillations 
which occur in connecting a transmission line to 
the generator are not of dangerous potential, but 
the oscillations produced by opening the transmis- 
sion circuit under load may reach destructive 
voltages, and, further, that the oscillations caused 
by interrupting a short-circuit are liable to reach 
Ma far beyond the strength of any insula- 
ion. 

Mr. Steinmetz gave this brief analysis without 
referring to his paper. He has a clear voice and 
facile expression, and attracts attention by his 
magnetic personality. Though he speaks with a 
slight touch of a foreign accent, his diction has the 
right ring in it, and his phraseology is always 
scholarly. He has a great fund of humour and 
can thoroughly enjoy a joke, whether perpetrated 
by himself or by others. 

Mr. Charles P. Steinmetz is the author of a 
recent work on electrical engineering, which has 
met with great favour in American colleges. 

Among the other subjects discussed at the 

uffalo meeting was ‘‘ Power Factor Indicators,” 
7 Mr. W. H. Browne ; ‘Some Fundamentals of 

lectric Meters,” by Mr. C. D. Haskins; and 


‘*The Induction Motor and Rotary Converter, and 
their Relation to the Transmission System,” by 
Mr. C. F. Scott. 

It will be obvious from what precedes that the 
members of the American Institute of Electrical 
Engineers did not go up the State to enjoy a summer 
vacation on the shores of Lake Erie or the woods of 
Canada, but rather to do some long listening, hard 
thinking, and arduous discussing. When two 
o’clock came round every day, one was not sur- 
prised to see them strolling through the grounds of 
the Exposition to one or other of the gates with in- 
elastic step, and laden with papers which had formed 
the burden of the morning’s intellectual work. 

To gauge rightly the volume of work that was 
expected to be done, we must bear in mind that 
the programme sketched out by the officers of the 
Society included visits to the Niagara Falls Power 
Company, where attention was specially invited 
to the revolving field and alternating-current 
generators of 50,000 horse-power capacity; the 
rotary converters of 1500 horse-power and static 
transformers of 15,000 horse-power ; the Canadian 
Niagara Power Company, with alternators of 1000 
horse-power ; the Pittsburg Reduction Company, 
with direct-current generators of 12,000 horse- 
power; the Carborundum Company, with static 
transformers and induction motors of 2000 horse- 
power; the Niagara Electro-Chemical Company 
with rotary convertors of 900 horse-power; the 
Cataract Power and Conduit Company, with water- 
cooled static transformers of 21,000 horse-power ; 
the Tonawanda Power Company, with oil-insulated, 
self-cooling transformers of 3000 horse-power, rotary 
converters operating railways, of 1400 horse-power, 
and induction motors driving lighting generators of 
300 horse-power. 

Long as this is, it does not end the list of instal- 
lations catalogued for the benefit of the visiting 
engineers, who, being rightly supposed to be of an 
eclectic disposition, were not expected to be guilty 
of indulging in overwork. For the relief of normal 
mental strain, congenial means were at hand in the 
quiet contemplation of the Falls, in the Gorge 
route, with its precipitous banks and foaming 
waters, as seen by day and by night, and also by 
the spectacular illuminations of the buildings and 
grounds of the Exposition, provided by the in- 
genuity of Mr. Henry Rustin, chief electrician of 
the Pan-American Exposition. 

The opportunity thus afforded for studying the 
achievements of electrical engineering, and the 
industrial applications of electric energy in situ 
and on a grand scale, was unique ; and the autho- 
rities of the Society are to be congratulated on the 
efforts which ‘they made, and the success which 
they achieved in rendering the Summer Session of 
1901 memorable in the annals of the Institute. 








NOTES. 


Tue Briauton Express LIne. 


Ir has been stated that the Brighton Corporation 
have been offered the privilege of financing the 
proposed electric railway to Brighton, and although 
we have no authoritative information on the sub- 
ject, we have no doubt as to what they willdo. Even 
the most ardent advocate of private enterprise in 
opposition to municipal trading could not raise 
objection. The statements published of the im- 
mense possibilities of the line are so attractive 
that one cannot resist the temptation of analysing 
them ; especially as it will save prospective specu- 
lators so much of trouble if not also of vexation. 
There is nothing inherently impossible in the 
scheme, so far as engineering science is concerned ; 
but the crudity of the information available pre- 
cludes any definite statement on this score. A 
careful consideration of the cost of lines similarly 
laid down, the high speed, so glibly spoken of in 
the descriptions of this line, taken in conjunction 
with the expense of acquiring metropolitan pro- 
perty, tend to the view that the capital will 
not fall far short of 5 millions sterling. Even 
for the moderate return of 3 per cent.—and 
only a Municipality can afford to speculate for 
such a return—the net receipts would require 
to be 150,0001., and assuming that the traffic 
could be worked for 50 per cent. of the gross re- 
venue—again a liberal estimate—the total receipts 
would have to mount up to 300,000/. This means 
that each mile of the railway would require to earn 
about 63501. per annum, while the passenger 








receipts from English railways with the immense 


metropolitan earnings, and the intramural traflic 
in other large towns, only secure 2544l., and the 
average for the United Kingdom is 2076l., includ- 
ing excess baggage, horses, &c., or barely one- 
third of that necessary to pay the return of 
3 per cent. on the Brighton line. The fares with 
the Utopian travelling facilities proposed are to be 
5s. first-class return and 3s, third class ; and look- 
ing to the preponderance of the third class to 
Brighton and back in the kingdom—there are 
90 third-class passengers for every 100 travel- 
ling—the average fare will be about 3s. 6d; 
and thus it comes that, to earn the return 
we have already mentioned, practically 5000 pas- 
sengers must be carried each of the 365 days of 
the year. This may seem a small number for a 
summer’s day; but there are the long winter 
months to reckon upon. It must be remembered 
that there is not the constant traffic of commerce 
as in the case of Liverpool and Manchester : all 
passengers will be on the intermittent business of 
pleasure. . Moreover, there is to be no suburban 
traffic; and it seems doubtful if engers for 
intermediate stations are to be carried. Again, there 
is wanting the goods and mineral traffic, which con- 
stitute such a large and profitable source of revenue 
on ordinary lines. Indeed, the railways of the United 
Kingdom take 24471. per mile open from this 
source, which makes alt the difference between 
success and failure. We note that comment is 
made of the fact that the names of the financial 
backers have not been disclosed. In reference to 
the — that has appeared in the daily preas that 
Mr. H. Parshall has undertaken the charge of the 
electrical part of the work, we are authorised to 
publish a denial. 


Tue AvuToMoBILE CLUB’s TRIALS. | 


The last issue of Aulomobile Club Notes and 
Notices contains a report of the recent 600-mile 
road trial in Scotland. These trials extended over 
five days, the longest day’s run being 116} miles. 
The Automobile Club have always discouraged 
‘*scorching,” and hence in making awards no 
account has been taken of s exceeding the 
legal limit. On the other hand, every delay arisin 
from any cause but traffic requirements was counte 
against the car in awarding marks. The maximum 
number of marks attainable was 300 per day, and 
one mark was deducted for each minute’s delay. 
Two cars went through the whole trials without the 
deduction of asingle mark. One of these was an 
Argyll Voiturette, entered in Class A, and there- 
fore valued at under 2501., whilst the other was a 
9 horse-power Napier car. The most frequent 
cause of trouble was failure of the ignition, whilst 
the steam cars lost a good number of marks 
through having to stop to take in water. Tyres 
seem to have caused little trouble, as we note 
only two cases of delay to which this cause 
is assigned. This, however, cannot be held to 
show that the tyre difficulty no longer exists, as no 
doubt most of the tyres used were new at the 
commencement of the trials ; and since high speeds 
were not aimed at, the tyres were not subjected to 
any — severe test. In view of the fact that 
ignition and tyre troubles constitute the principal 
sources of trouble in motor cars, the club had 
arranged, in addition to the car trials, special trials 
of igniters and of tyres. Several manufacturers com- 
peted in them. The Sims-Bosch magneto igniter 
gained full marks, running perfectly throughout, 
and was awarded a gold medal; whilst a diploma 
was awarded to the Dunlop Pneumatic Tyre Com- 
pany for a set of tyres fitted to a 12 horse-power 
car weighing 22 cwt. and carrying four passengers. 
The tyres proved in good condition at the end of 
the trials ; but it was considered that these did 
not last long enough to form a thorough test, and 
it is suggested that the company should enter a 
set for a 3000-mile run at the expense of the club, 
when, if satisfactory results were obtained, an 
award of a medal would be made. In making 
awards for cars it was found necessary to 
separate the steam and petrol cars, as the two 
kinds are hardly comparable. The steam cars 
run more smoothly, and are much less noisy than 
the petrol cars ; but the latter are far more econo- 
mical in fuel. In the end a gold medal was awarded 
a 5 horse-power petrol car, entered by the Wolseley 
Tool and Motor Car Company, and also to a Loco- 
mobile steam car. The silver medals in this class 
fell to the lot of the New Orleans Motor Company, 
and of Messrs. De Dion Bouton, Limited. 
Class B, in which cars valued between 2601. and 3501, 
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were entered, a silver medal only was awarded, the 
recipients being the Motor Manufacturing Company. 
In Class C, for cars valued at between 3501. and 500I., 
the gold medal was taken by the Wolseley Tool 
and Motor Car Company, and the silver medal by 
the Motor Manufacturing Company. In Class D, 
for cars valued at more than 500/., the gold medal 
was awarded to Messrs. G. F. Milnes and Co., 
Limited, and the silver medals to the Roadway 
Autocar Company, Limited, and the Motor Power 
Company, Limited. It is interesting to note that 
French cars have taken a secondary place in these 
trials, the highest awards for petrol cars being 
gained by British firms not working under French 
patents. 








ELECTRIC LIFTS, WESTERN OF FRANCE 
RAILWAY. 


TE new station of the Western of France Railway, | 9 


at the end of the Esplanade des Invalides, will soon 
be opened for the main line service; several of the 
Brittany trains will run into it, taking at Versailles 
the ‘* Invalides- Versailles ” electric railway with side- 
rail distributions. Hitherto it had only been used for 
suburban trains, and, owing to the increased traffic 
expected, it has been found necessary to put down 
ag apparatus for dealing with the luggage. Among 
these are two electric lifts, which connect the main 
hall of the station on the road level with the lines 
which run below. The necessary current is taken 
from the company’s general electric system, which is 
three-phase, at 5000 volte, 25 periods, on leaving the 
generating station, situated at Moulineaux-Billancourt, 
a distance of 44 miles from the Invalides railway 
station. 

The high-tension three-phase alternating current is 
led to the railway station through underground cables, 
where it is transformed into continuous current for 
lighting and for working various motors, in a sub- 
station containing static transformers, which lowers 
the tension to 200 volts, and rotary sets of two 
machines keyed on one same shaft, one a three-phase 
200-volt motor and one a 120-volt continuous-current 
generator, which supply the electric lifte. The latter 
are interesting in that they take exclusively a 120- 
volt current for all the relays, rheostats, and commu- 
tators, the working of which, when starting or stop- 
ping the lifts, both in the upward and downward 
travel, is automatic throughout, simply by the action 
of press-buttons. 


Weight of load taken 1200 kilogs. (2645 Ib.) 


Travelling speed per second m. (7§ in.) 

Total height of travel a 4 m. (13 ft.) 

Dimensions of cage... A 2.5m. x 15m. — 
(8 ft. 2 in. x 4 ft. 1L in.) 


Height of cage 2 m. (6 ft. 6 in.) 


The mechanical part of the lifts consists of an iron 
framing, strongly stayed, and in which the cage is 
guided ; a platform is provided on top, on which are 

laced the dynamo, commutators, resistances, &c. 
The cage is built up of plates and angles, with an 
oak flooring ; it is suspended on a plate-chain, which 
turns over a pulley and carries at the other end a 
counterweight, which balances half the deadweight, 
cage, chain, and accessories, and half the weight of the 
load. The cage is suspended toa second safety chain, 
which, should the first chain happen to break, would 
limit the falling speed to about three times normal 
speed, by means of a centrifugal device, on which the 
safety chain is wound. This device is in constant 
working, and consists mainly of a casing, on the sides 
of which weights press leather bands, which act as 
brakes. When a given speed is exceeded, the centri- 
fugal force causes these weights to act. An automatic 
working trellised guard and railing are provided on 
both levels, 

The rotation of the dynamo is transmitted to the 
pulley shaft through a speed-reducing arrangement, 
containing a steel endless screw and a helical wheel of 
gun-metal. The electric motor is 8 horse-power, 
amply sufficient for working the lift. It is of the 
tetrapolar type, and runs at 650 revolutions per 
minute, It is with two exciting circuits, one shunt 
and one in series, The motor starts in series, then 
through the automatic rheostat the inserted resistances 
are progressively out-circuitec ; the series inductors 
are then cut out, and shunt exciting remains 
alone for normal working. Te automatic rheostat 
is, moreover, arranged in such # way that when it is 
not on the starting key the action of the press-buttons 
has no effect on the commutators. 

The stoppage of the lift at each level is automatic 
by means of contacts, which, on being met by the cage, 
produce a reveree action of the commutators, Should 


these contacts not work, and should the cage continue 
travelling, it would meet nea = grr gee contacts. 
extreme cases, the cage wou 
on the main leader. 

Besides the necessary combination for starting and 
stopping the lift, the automatic commutators give also 
the following connections when it stops: The motor 


In 
work a make-and-break 





armature is short-circuited through a resistance, and 
the extra break-induced current of the shunt exciting 
is absorbed by the circuiting of a non-inductive 
resistance. 

The commutators are balancing apparatus which 
establish the contacts by the plunging of a metallic 
finger in mercury, or in metallic foil for low intensity. 
There is one of these apparatus for each direction of 
travel, and each commutator switches in or out by the 
action of the press-buttons or contacts, through elec- 
tro-magnets excited by branch lines from the main 
leader. 

The two lifts have now been working for several 
months, and have given every satisfaction. 





HIGH-SPEED RAILWAYS. 
By Mr. O. Lascne. 

A REPORT on high-speed electric railways and main 
railway lines—the question of the day—was read by Mr. 
Lasche, chief engineer of the Allgemeine Elektricitiits- 
Fa a the meeting of the Railway Intelligence 
Committee, held at Berlin on the 8th inst. 

The writer pointed out that faster and more numerous 
means of communication were rendered every day more 
and more imperative, owing to the large development of 
commerce and industry in various countries; owing also 
to the commercial intercourse which exists between the 
several countries, and to the extent of exchanges between 
commercial and industrial centres. Travelling is too slow, 
by reason of the speed now ruling and time lost in waiting 
for subsequent trains. Single cars running at high-speed, 
succeeding each other at short intervals and travellin 
from one vhief town to another, would meet a great need, 
as also would a rapid traffic, under the same conditions 
and at stated intervals, from large towns and industrial 
centres to the opencountry. This want can be filled by 
using electricity as the source <soune. Electric motors, 
which contain no connecting rods and cranks to produce 
shocks and vibrations, are highly suited for great speeds. 
The absence of smoke and dust, and the possibility with 
single cars of having a view both to the front and to the 
rear, together with smoother riding, increase to a great 
extent the comforts of travelling. 

_As is now well known, the German Committee for 
high-speed electric traction on railways* is now con- 
templating the voy ay J out of a series of trials, the 
result of which will be to lay down the conditions for a 
travelling speed of 125 to 155 miles an hour. It is even 
now possible to state that with tracks as at present built, 
and with electric traction, speeds up to 94 miles can 
easily be attained, an electric single car causing much 
less strain on the track and bridges than do the steam 
locomotives now in use. The-highest weight on the 
wheels of an express locomotive is 74 tons; it is only 
5 tons in the case of a single electric car. The toval 
weight of a fast train, with five corridor carriages, is 
about 250 tons ; that of an electric single car, for long dis- 
tance travelling, is only 40 tons. The wearing action in a 


steam locomotive of the mechanism with reciprocating | g 


motion and counterweights on the driving wheels, 
should be taken into account also in the comparison. 
Taking a train with four carriages, and containing the 
full complement of passengers, the train weight per 
passenger works out at about 1 ton, while that of an 
electric car is only about three-fifths of a ton. There is 
therefore less work needed with the electric car for carry- 
ing the same number of passengers, without counting the 
probability of a much faster traffic. While maintaining 
the present system of steam traction, a step forward in 
the way of progress would be made, if separate stretches 
were worked electrically at times when fast traffic is 
most needed. 

On the other hand, each locomotive carries with it its 
source of power ; with electric traction the same source of 
power is centralised at one spot, from which the necessary 
current is supplied. In the electric central stations, coal 
is better and more completely utilised ; in other words, 
1 Ib. of coal produces much more power in a central 
station than on a locomotive. All the progress realised 
in engine construction and in electrotechnics, can be 
turned to a better profit in the central station. Its 
situation can be so chosen that cost of delivery is a 
minimum. I? can be also put down near a mine for the 
burning of inferior quality coal which it would not pay 
to transport. In those countries in which there are water- 
falls available, these can be used for generating current 
for traction purposes ; in Switzerland, Italy, and Sweden 
examples of large hydro-electric stations are very 
numerous. The transport to a distance of electric 
power in the shape of electric currents is at the present 
time surrounded with no difficulty whatever; thus cur- 
rents of the very highest 4 serge up to, say, 50,000 
volts, can be carried without difficulty and without 
danger over long distances, through lines comparatively 
8 in section. It is necessary, however, to take a 
three-phase current, which has —— advantages in a 
technical point of view, and is simpler to reduce to a 
lower tension for working the motors. 

For electric traction, safe travelling must, of course, 
be provided for in the most complete manner. The con- 
struction of electric cars has been so improved that the 
working of all the ap) tus is now effected with one 
single handwheel. When the driver wants to start the 
car, he has only to turn the handwheel to the right, the 
8 increasing the more he turns it. In order to reduce 
the speed, he brings the handwheel to the left, and by 
turning it completely round to the left, he finishes by 
switching on the electric brake, and brings the car to a 





* See TRACTION AND TRANSMISSION, vol. ii., page 42. 





standstill. He can therefore give all his attention to the 


qaee end ie . The apparatus are so arranged that 
starting and braking is carried out without any shocks, 
and gradually: the driver cannot, moreover, start at a 
higher s than that for which the machines were 
built. The cables and lines in the car are so placed that 
there is absolutely no danger; in the event of a short- 
circuit, the current is automatically cut out by the melt- 
ing of a safety fuse. No current enters the car itself, and 
all parts are metallically connected together and with the 
ra 

The use of electricity is surrounded with many advan- 
tages, not only for long-distance travelling, but also for 
suburban and inter-urban service; electric traction may 
even be said to be the only means with which to 
cope with the constantly increasing traffic on exist- 
ing lines. On the latter, however, the runnin 
of single cars would not meet the situation, an 
trains must be resorted to, formed of several cars, 
the first and the last being motor cars, the train being 
hauled by the car which is in front. The motor cars 
being made to carry passengers as well as the trailin 
cara, a larger number of paseen; can be dealt wit: 
than is the case with steam traction. Besides this, with 
electricity a larger tractive power is available, the trains 
can be started and stopped quicker, a more rapid succes- 
sion in the trains can be secured, increasing the traffic 
largely for a given time. 

The writer also entered into the description of various 
technical details in the construction of the car designed 
by his company ; and stated that owing to the complete 
experiments they carried out previous to the building of 
their high-s car, the latter will serve as a type for 
future cars. The most important parts are stated to be 
the apparatus for driving the car and the motors ; these 
are on quite novel lines, they are simple to manufac- 
ture, their action is an easy one, they take up little room, 
are low in weight, and their working can be completely 
relied upon. ith regard to the motors, their suspen- 
sion formed the principal Bw pean and after careful con- 
sideration, a special method of suspension through springs 
was decided upon. 

The writer further expressed the wish that all members 
of the committee should contribute in hastening the de- 
velopment of electric railways ; and pointed out that it 
was essential, in dealing with such complicated but im- 
portant questions, to give them publicity in order to 
invite criticism from every specialist in the matter. 





AMERICAN StREET RatLways.—The Worcester (Massa- 
chusetts) Consolidated Street Railway Company, which is 
making t improvements in its system, has placed an 
order with the Allis-Chalmers Company, of Milwaukee, 
for an engine to drive a 2000-kilowatt generator, which 
means considerably more than 3000 horse-power, and 
with a maximum capacity of more than 4000 horse- 
power, to take care of the over-load. The engine will 
not be delivered and set up until July 1, 1902, that being 
the best which any of the large American engine-builders 
could do. The engine will be of the vertical compound 
type. The price will be about 50,000 dols. The Consoli- 
ated Company has also placed an order for the 2000- 
kilowatt generator with the General Electric Company. 





CataLocurs.—The British Manufacturing Company, 
Limited, of 80, York-road, London, N., have issued a 
mphblet illustrating a number of electric light sign- 
sand systems of shop display lights, of which they 
make a speciality.—The Brown Brothers Manufacturing 
Company, of Campbell-avenue, Chicago, have sent us a 
booklet describing the Hamner core machine. In this 
machine cores either solid or hollow are made by ex- 
trusion, The core material is fed into a hopper and 
delivered finished from the machine at the rate of 100 ft. 
per hour. The standard size of machine makes ten 
sizes of ar | from @ in. to 14 in. in diameter, 
but dies for intermediate sizes are also supplied when 
desired.—The firms of Messrs. Dorman, Long, and Co., 
Limited, and Messrs. Bell Brothers, Limited, both o 
Middlesbrough, have jointly issued a pamphlet describing, 
with illustrations, the special features of their respective 
establishments. The two firms are very closel allied, 
Messrs. Dorman, Long, and Co. holding one-half the 
shares of Messrs. Brothers, Limi Most of the 
steel used at Messrs. Dorman, Long, and Co.’s establish- 
ment is made from Cleveland ore. essrs. Kell Brothers 
have recently adopted the ‘‘ mixer” system in their steel 
works ; the cast iron from the blast- furnaces being 
poured into a large tank capable of holding 300 tons 
of molten iron, and from this the charges for the 
steel furnaces are drawn as required. A very complete 
catalogue of electric light, from the simplest to the most 
elaborate, has been just eee by the General Electric 
Company, Limited, of 69, 71, 88, and 92, Queen Victoria- 
street, E.C. A new feature is an incandescent street 
lantern. The hood and reflector of the lantern have the 
lamps attached to it and is hung in such a manner 
that the whole of the upper can be s' back for 
changing or cleaning lamps.—Messrs. Denny, Mott, and 
Dickson, Limited, of 165, Fenchurch-street, E.C., send 
us an explanatory pamphlet concerning ‘“‘ Compoboard. 
This material, which is made in sheets 4 ft. wide, rang- 
ing in length from 6 ft. to 18ft., is made of a wooden 
core com of thin narrow straight slats of wood, 
joined edge to edge by cementing material, forced 
Coteau them by great pressure. These slats run cross- 
wise of the material. The faces of the ere are 
formed of heavy pressed paper boards, and the complete 
thickness varies from ,; in. to ,, in. The material is 
intended for lining walls and partitions in place of plaster, 
but many other uses suggest themselves where large 
panels not liable to split or warp are required. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday forenoon 
the market was very slack, there being only a little over 
2000 tons of iron dealt in, and that was wholly in Cleve- 
land, which ae lost 4d. per ton. Scotch iron was not 
named. At the afternoon session the business consisted 
of 500 tons of Scotch, and prices kept fairly firm. The 
price of the Scotch iron was 44d. per ton one month, 
with buyers over. The settlement prices were: Scotch, 
53s. 44d.; Cleveland, 45s. 74d.; Cumberland hematite 
iron, 593. 9d. per ton. Glasgow pig iron market was 
steady on Friday forenoon, but very poygee Pog b about 
2000 tons being dealt in. Cleveland, to which business 
was confined, was the turn better at 45s. 7d. per ton 
cash, with buyers over. Scotch warrants were quoted 
at last price—53s. 74d. per ton cash. About 5000 tons of 
Cleveland changed hands in the afternoon, the quotation 
closing, a8 in the forenoon, at 45s. 7d. per ton cash buyers, 
after being done 4d. per ton higher. Scotch warrants, 
which were again quite idle, were quoted at 53s. 7d. 
sellers one month, being an improvement on the day of 
14d. per ton. The settlement prices were: 53s. 4hd > 
45s. 6d., and 593. 9d. per ton. On Monday forenoon the 
warrant market was quite lifeless, not more than 1000 
tons being dealt in. Prices weresteady at Friday’s level. 
At the afternoon session some 2000 tons changed 
hands, and prices remained steady, but Scotch warrants 
left off ab 53s. 84d. per ton. ‘The settlement prices were : 
533. 74d., 463. 74d., and 59s. 9d. per ton. Dealing was 
extremely idle on Tuesday forenoon, just 2000 tons being 
dealt in. Scotch warrants were done only to the extent 
of one lob for an odd date. Cleveland was the turn 
easier at 453. 64d. cash buyers, and Scotch was offered 
for the end of the year at 53s. per ton. In the 
afternoon 3000 tons of Cleveland changed hands, the 
closing prices being 453. 6d. per ton cash, with buyers over, 
and thus there was a decline on the day of 1d. Ee ton. 
Cleveland was also done at 44s. 7d. and 44s. 74d. for three 
months. Scotch warrants closed the turn better on the 
day at 53s. 9d. cash sellers. The settlement prices were: 
633. 74d., 45s. 74d., and 59s. 9d. perton, At the forenoon 
market to-day some 4000 tons of iron were dealt in, all 
Cleveland. Scotch was offered at 55s. per ton end of the 
year delivery, but there wereno buyers. In the afternoon 
about 3000 tons changed hands, including a few lots of 
Cleveland at45s. and 44s.11d. per tonfor the endof the year, 
and 443. 7d. three months. For cash Scotch was ld. per 
ton down from the forenoon, The settlement prices 
were: 53s. 74d., 453. 44d., and 59s. 9d. per ton. The fol- 
lowing are the market quotations for makers’ iron No. 1: 
Clyde, 663. 6d. ; Gartsherrie and Calder, 67s. ; Langloan, 
69s. 6d.; Summerlee, 71s. ; Coltness, 72s. per ton—all 
foregoing were shipped at Glasgow ; Glengarnock (shipped 
at Ardrossan), 66s.; Shotts (shipped at Leith), 70s.; Carron 
(shipped at Grangemouth), 67s. 6d. per ton. Glasgow 

ig iron has again been in a very somnolent condition 
Soir the past week. The aggregate turnover for a week 
would not exceed 45,000 tons, and the fluctuations were 
confined within the narrowest limits. The furnaces in 


blast in Scotland number 84, as against 83 a week ago, | Th 


and 81 at this time last year. Dealings in Cleveland have 
again been the feature of the week. Forward iron has been 
pressed for sale at relatively lower prices than for ‘* cash” 
warrants. The settling is attributed to Cleveland makers, 
who show a little more eagerness to book forward con- 
tracts. The stock of pig iron in Messrs. Connal and 
Co.s public warrant stores stood yesterday afternoon 
at 68,169 tons, as compared with 58,235 tons yesterday 
eg thus showing for the week a reduction amounting 
tons. 


Steel Rails and Nails.—The price of steel rails has been 
advanced 53. per ton, and Scotch nailmakers have in- 
creased their price for steel nails to the extent of 10s. 
per ton. 


Finished Iron and Steel.—Business ab the moment is 
just a little dull, both in finished iron and in steel. There 
are reports from South Staffordshire as to the condition 
of trade there, makers of finished iron being full of orders, 
and the prices 10s. per ton dearer than they were three 
months since. Unmarked are 5s. per ton up; and 
the same is true in reference to rolled steel. These reports 
cannot but fail to inspire the makers of iron and steel in 
Scotland. Still, there is a great amount of work in pro- 
gress, and in some works the order-books are well filled, 


Sulphate of Ammonia.—Dealing in this commodity is 
generally very brisk. The shipments for the week ending 
last Saturday amounted to 305 tons at Leith, and at the 
same port the shipments for September of this year 
amounted to 2285 tons, as compared with 2684 tons in the 
corresponding month of last year. 


Professorial Appointment to a Glasgow Lecturer.—Mr. 
George Robert Thompson, B.Sec., A.R.S.M., Lecturer on 
Minin and Geology in the Glasgow and West of Scot- 
land Technical Co loge, has been appointed to the Chair 
of Mining in the Yorkshire College, Toots. Mr. Thomp- 
son sey A visited British Columbia for the purpose of 
studying the mineral strata in that country. After his 
return to Glasgow he acted as local secretary of the 
Geological Section of the British Association for the 
Advancement of Science. He has for some time acted 
as the lecturer on geology in the University of Glasgow, 
under the Honeyman-Gillespie Trust, in connection with 
the natural history professorship. 





JaPaNesk PopuLaTion.—The population of Japan in 
1888 was 39,607,000 Ten years later the corresponding 
population had grown to 43,762,000, showing an increase 
Bn 000, or something over 10 per cent. during the 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Messrs. Earle’s Shipbuilding and Engineering Works, 
—The news that the Court had sanctioned the purchase 
by Mr. C. H. Wilson, M.P., as a going concern, of the 
undertaking of Messrs. Earle’s Shipbuilding and Engi- 
neering Company, Limited, was not unexpected at Hull. 


Twelve months ago, Mr. Wilson offered to put down | prod 


200,0007. for the resuscitation of the concern, and to pro- 
vide another 100,000/. for working capital. At that 
time Sir Christopher Furness promi to personally 
take an interest in the company (before it went into 
liquidation), for the building of large as well as small 
steamers, and for increasing the marine engineering 
business. If, under the new conditions, Sir Christopher 
will take the same interest in the yard, it will, it is gene- 
rally considered, be a thing for East Hull, which 
has severely felt the closing of the works. 


Large Outlay on Water Works at Bradford.—On Tues- 
day, October 8, Mr. James Watson (the water works 
engineer) reported to the Bradford City Council that a 
total sto: capacity of 2520 million gallons of water is 
needed. The te storage capacity of all the pre- 
sent reservoirs, impounding and service, is only 1 
million gallons, a deficiency of 760 million gallons. The 
Nidd Valley scheme provides for the construction of three 
large reservoirs on the River Nidd, with a total stor- 
age capacity of 2596 million gallons, and Mr. Watson 
recommended that the reservoir at A m should be 
ys on with as quickly as possible. This would add 

10 million gallons to the existing storage. The Augram 
reservoir, and the works connected with it, will take seven 
or eight years to construct, and altogether the expense of 
the new reservoir would be 300,0002. 


The Batley Tramways Contract.—The electric traction 
committee of the Batley Corporation have decided to 
recommend the Town Council to let the contract for the 
poston of the permanent way in connection with the pro- 

electric tramways to Messrs. Graham Brothers, of 

uddersfield, for 30,0002. 


Iron and Steel.—The improvement referred to last 


week in the demand for high-class crucible steel has, | pars 


during the last few days, extended to the medium and 
commoner qualities. Now that the quarter has well 
turned, consumers are placing their orders more freely 
and although not to the same extent as at this period 
last year, some houses are doing a fair amount of 
trade. During the period of depression steelmakers 
have had to stock in order to keep their men together ; 
and although this has been kept to the lowest possible 
point, there are considerable accumulations of steel on 
their hands. The rolling mills and forges are better 
employed now than they were a fortnight ago, and 
prospects are regarded as more encouraging. At most 
of the iron foundries there is a lack of work, and 
many men are either wholly idle or only working short 
time. Some of the engineering firms are fairly em- 
ployed on grinding, punching, shearing, and similar 
machinery both for the home and foreign markets. 
ere are no signs of increased work in the file trade. 
The Government are still good customers for all kinds of 
excavating tools, chiefly for South Africa, and generally 
the trade is up to average, 

South Yorkshire Coal Trade.—Coalowners in the dis- 
trict continue to find regular ner iy ne for the miners, 
and there is an average all-round business doing. The 
demand for steam coal is well maintained, large supplies 


being taken by the inland markets, and the settlement | 8° 


of the Grimsby strike has improved the demand for 
export. Best hards range in price from 103, to 11s. per 
ton; but the latter figure is only occasionally realised. 
Business in house qualities, which last week showed a 
decrease, is again improving. Trade with the eastern 
counties and with the Metropolis is steady, and there is 
a good local sale, Best Silkstones are quoted at 133, 6d. 
to 14s. per ton, and best Barnsley house 12s. to 12s. 6d. 
per ton. Difficulty is experienced in finding a market for 
engine fuel, and prices are consequently weaker. Nuts 
make from 7s. 6d. to 8s. 6d. per ton: screened slack from 
5s., and pit slack from 33. per ton. The improvement in 
the coke trade is maintained. 





Batu Exzorric Tramways.—The Board of Trade has 
issued an order authorising the establishment of a system 
of tramways for Bath and its suburbs, and the work of 
construction is to be proceeded with by the promoters 
See James Sivewright, Mr. Leopold Hirsch, and others) 

orthwith. The order follows the lines of an agreement 
entered into between the promoters and the town council, 
who supported the application for statutory powers made 
by the outside promoters upon terms which had been 
arranged, These were somewhat interfered with by the 
Light Railway Commissioners, who refused to let the 
town council receive an annual way leave of 400/., rising 
after five years to 460/., and after a further five years 
to 600/., and ordered a capitalised sum to be paid 
to and expended by the council in street widenings on 
the line of route. The amount to be paid was 
settled’ by an actuary, who awarded the council 
11,400/., a very considerable advance upon the sum 
which had been expected. As to the terms of pur- 
chase at the end of 32 years if the council so desire, 
some difficulty arose from the fact that part of the lines 
are outside the borough; but in this ag pe the council 
has gained its point, for the order says if the other pur- 
chasing authorities do not acquire these portions of the 
lines the council may do so. The council has already 
given notice to compulsorily acquire the —— horse 
tramways, and under its ment will hand them 





over at the price paid, plus the costs incurred. 


660 | being no iron availa’ 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the market was 
fairly well attended, but business was rather quiet. No. 3 
Cleveland pig was easier in price, but several of the other 
qualities showed a marked upward tendency. Pig-iron 
ucers, nearly all of whom are well situated mh, ms 
orders are concerned, adhered very firmly to their quota- 
tions, and they were not pressing any iron on the market. 
Foy the price of No. 3 g.m.b. Cleveland pig iron at 
45s. 6d. for prompt f.o.b, delivery, and not, as a 
rule, entertain offers below that figure. Purchases were 

le, however, at 45s. 44d. from second hands, and even 
less was said to have woocnens in some cases. 
Merchants were ready enough to sell at the last-mentioned 
figure. The lower qualities of Cleveland pig were 
rather scarce. No, 4 foundry. was raised to 9d. ; 
grey forge could not be ht under 44s. 6d.; 
mottled was steady at 44s., and white was put at 
43s. 6d. There were a good few inquiries for East 
Coast hematite pig, but as they were nearly all for early 
delivery, they did es Oo & rule, lead to business, there 
Sco uhe cutput fon. teas pulled leeel hate aoe 
or two—the output for peri i 
— of, and there being no stocks to aur cae 
he output was admitted to. be too small to meet 
the requirements, and makers declared that there 
were considerable difficulties in the way of further 
in the uction. Nos. 1, 2, and 3 were 
ad to 60s. 6d. for November delivery. Spanish ore 
was steady, rubio being 15s. 9d. delivered here. To da: 
the market was dull, and few transactions were recorded. 
No, 3 Cleveland pig was said to be obtainable at 45s. 3d. 
for prompt f.o.b. delivery, but sellers as a rule hesitated 
to do business at that fi Quotations for other de- 
scriptions were unal - Deliveries of pig iron continue 
on a fairly satisfactory scale. 

Manufactured Iron and Steel.—The manufactured iron 
and steel industries present few new features. Most 
firms keep very well employed, and are turning out a lot 
of work. Quotations generally are upheld, common iron 

being 6/. 5s.; best bars, 67. 15s.; iron ship-plates, 
61. 17s. 6d. ; steel ship-plates, 6/. 53. ; iron ship-angles, 
61. 2s, 6d. ; steel ship-angles, 5/. 17s. 6d. ; iron sheets, 
82. 10s. ; steel sheets, 8/. 15s. ; and steel boiler-platee, 
71, 153.—all less the customary 24 per cent. discount for 
cash. Heavy sections of steel rails are 6/. 10s. ; and cast- 
iron railway chairs, 37. 10s.—both net cash at works. 

Cleveland Miners’ Wages.—An interview took place at 
the Cleveland Mineowners’ offices here on Monday be- 
tween representatives of the Cleveland miners and the 
Cleveland mine-owners with to the wages for the 
ensuing quarter. Sir David Dale, Bart., presided. I 
was pointed out to the men’s representatives that the price 
of pig iron for the past quarter was 45s. 10.09d., against 
47s. 0.58d. for the previous quarter, and that, according to 
recent procedure, a reduction was now due of 2.2 per cent, 
Bu having regard to circumstances indicated, the owners 
felt that there were reasons why their claim might fairly 
be put at 3 cent. Influenced, however, by the v 
prs | ai of the men’s delegates, the owners intima‘ 
that 2} per cent. would be accepted in settlement. A 
further meeting will be held on the 25th inst., after the 
owner’s proposal has been placed before the miners, 


Coal and Coke.—There is nob much change in the fuel 
trade, Coal prices are pretty much the same as a week 
. Coke is scarce, the supply falling a good deal short 
of the demand, and quotations are moving upwards. The 
local consumption continues heavy, and avi blast- 
furnace qualities have been advanced to 16s. 9d. deli- 
vered here. Export coke ranges from 182, to 18s. 6d. f.0.b. 





THE MAIDEN VoyaGE or THE NortH GERMAN LioyD 
Liner ‘‘ KRonprinz WILHELM.”—The following is the 
log of the first voyage of the twin-screw steamer “‘ Kron- 
prinz Wilhelm ” : 


Outward. 
September 18, Passed Cherbourg breakwater, 8 p.m. 

a 19. 369 miles. 

a 20. 875 ,, 

” 21. 383, 

os 22, 473 ~=,, 

rat 23. 664 ,, 

9 24. 576 


i 25. 316 y to Sandy Hook abeam, 1.15 a.m. 


Distance, 3015 miles, 
Passage, 6 days 10 hours 15 minutes. Average speed, 19.74 knots 


Homewards, 
October 1. Passed Sandy Hook light vessel, 2.10 p.m. 
. 480 miles. 


2 
3. 536, 
4. 634 ,, 
” 5. 582 ” 
6. 540 ,, 
7. 365 ,, to Plymouth, arrived at 4.58 a.m. 


Distance, 2987 __,, 
Passage, 5 days 9 hours 48 minutes. Average speed, 23.01 knots. 


The mean horse-power on the homeward round was 33,000 
indicated horse-power. On the outward voyage the vessel 
experienced on some of the days most boisterous weather, 
the waves running az high as the chart and wheel-house, 
Mr. Kohr, the engineering director of the Vulcan Com- 
pany, of Stettin, who built the ship, and Inspector Boyle, 
of the North German Lloyd, were on hengk duking the 
voyage, and are to be congratulated on the result. The 
Kronprinz Wilhelm left on the 15th inst, on her second 
voyage, 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam coal trade has exhibited a rather 
steadier tone ; the best descriptions have made 17s. to 
17s. 34. per ton, while secondary qualities have brought 
16s, to 163, 3d. per ton. There has been about an average de- 
mand for household coal ; No. 3 Rhondda has been 
quoted at 15s. 6d. per ton. Patent fuel has rather 
inactive. The demand for coke has, however, been well 
maintained ; foundry qualities have brought 193. to 20s. 
per ton, and furnace ditto, 16s. 3d. to 17s. 6d. per ton. 
As re; 8 iron ore, the best rubio has made 14s. 3d. to 
143. 6d. per ton, while Tafna has been quoted at 153. to 
15s. 6d. per ton. 

Sewage Mage oes a pote fe om borough 
engineer presented a report dealing with a suggestion 
that bacterial treatment should be adopted for the sewer- 
age of the western district. Mr. Harpur states that the 
bacterial ss is intended purely for domestic sewage ; 
and therefore is very unsuitable for the district. 


Admiralty Coal Contracts.—Contracts have just been 
let by the Lords of the Admiralty for nearly 60,000 tons 
of steam coal. The following is a list of the contractors, 
with the quantity each is to supply : Locket’s Merthyr 
ony, imited, 7000 tons; Crawshay Brothers, 
Cyfarthfa, Limited, 5000 tons; D. Davis and Sons, 
Limited, Ferndale Colliery, 5000 tons; Guest, Keen, 
and Co., Limited, Dowlais Colliery, 5000 tons; Hill’s 
Plymouth Company, Limited, 10,000 tons; Powell 
Duffryn Steam Coal Company, Limited, 5000 tons; 
Lewis’s Merthyr Navigation Company, Limited, 6000 
tons ; and Cory Brothers and Co., Limited, 10,000 tons. 


South Welsh Coal and Iron.—The exports of coal from 
the six principal Welsh ports—Cardiff, Newport, Swansea, 
Port Talbot, Lianelly, and Neath—in September were: 
Foreign, 1,500,659 tons; coastwise, 323,234 tons ; total, 
1,823,893 tons. The exports of iron and steel from the 
six ports during the month were 4361 tons; of coke, 
9315 tons ; and of patent fuel, 116,315 tons. The exporte 
of coal from the six ports during the nine months ending 
September 30 were: Cardiff, 11,828,832 tons; eke 
2,545,541 tons; Swansea, 1,547,980 tons; Port Talbot, 
313,592 tons; Lianelly, 193,805 tons ; and Neath, 22,166 
tons; making an aggregate of 16,451,916 tons. The ex- 
ports of iron and steel were: Cardiff, 20,583 tons; New- 

rt, 23,338 tons ; Swansea, 285 tons; and Port Talbot, 
Pianelly, and Neath nil; making an segregate of 44,206 
tons. The exports of coke were: Cardiff, 48,177 tons; 
Newport, 16,305 tons ; Swansea, 6582 tons; Port Talbot, 
7879 tons ; and Llanelly and Neath, ni/ ; making an aggre- 
gate of 78,943 tons. The exports of patent fuel were: 
Cardiff, 319,420 tons ; Newport, 63,129 tons ; Swansea, 
350,878 tons; Port Talbot, 44,412 tons; and Llanelly 
and Neath, ni; making an aggregate of 777,639 tons. 


The Electric Light at Bristol.—At a meeting of the 
electrical committee of the Bristol City Council on Friday, 
the committee considered a communication from the 
sanitary committee respecting the sub-station near the 
Victoria Rooms, and instructed the engineer to prepare 
and submit plans for alterations on the lines su ted. 
It was decided to substitute a standard for the bracket 
on the premises in Clare-street, formerly occupied by Mr. 
E. Thornley. The committee was informed that Mr. 
R. W. L. Phillips, chief assistant engineer, had resigne 
his appointment on being appointed borough electrical 
engineer ab Bedford. It was decided to recommend the 
council to appoint Mr. H. H. Couzens, mains engineer, 
to the position vacated by Mr. Phillips, and to advertise 
for a successor to Mr. Couzens. Short extensions of the 
mains were sanctioned in Stapleton-road, Sv. Stephen’s- 
street, and Cambridge-street, Totterdown. Tenders were 
received for structural alterations at the Temple Back 
Station, necessitated by the erection of a new switch- 
board ; and it was decided to accept the tender of Mr. 
C. A. Hares, being the lowest. 


South Wales Institute of Engineers.—A general meet- 
ing of the South Wales Institute of Engineers was held 
at Cardiff on Tuesday. Mr. T. Evens occupied the 
chair. A discussion was continued on a paper of Mr. J. 
Fox Tallis on ‘Colliery Trams.” The author of the 

r had urged the adoption of a uniform type of tram 
in South Wales collieries, so that types of the structure 
might be kept in stock and repairs effected speedily and 
economically. This view was combated by several mem- 
bers, who contended that it was impracticable to have any- 
thing like a uniform type of tram to suit all the ag 
conditions of the underground work in South Wales. 
paper by Mr. 8. F. Walker as to the prevention of over- 
winding evoked discussion, although it was generally 
conceded that accidents from overwinding were so few 
in the coalfield, that there was not that degree of import- 
ance attached to the subject which the author of the paper 
claimed for it. 








Scunerper-Canet Fiktp AnTILLERY.—As a result of 
competitive trials which have been carried out in Mexico 
between a field heavy type, on the Mondragon 
system, and a field gun, light type, on the Schneider- 
Canet system, both 75 millimetres (2.952 in.) in calibre, 
the Mexican Government have adopted for their artillery 
the Schneider-Canet gun, owing to the good results ib 
gave in the various experiments, The Mexican Govern- 
ment have given Messrs. Schneider and Co. a first order 
for six batteries complete, with ammunition, and have 
sent over to France a group of officers and men, to follow 
the manufacture of the guns, and {o gain instruction in 
the processes of manufacture of ordnance and ammuni- 
tion. A Schneider-Canet gun of a high-power type will 
soon be tested, also in Mexico, the Mexican Government 
intending, so it would appear, to arm the whole of their 
horse artillery with this system, 





MISCELLANEA. 
Tue twenty-third of the series of Brewers’ Exhibitions, 
held annually at the Royal Agricultural Hall, will be 
opened to-morrow, and close on the 25th inst. 


We are informed that the opening meeting of the session 
of the Institution of Electrical Engineers, for the | n- 
tation of premiumsand the presidential address, will be on 
Thursday, November 21 instead of on November 14. 


The traffic receipts for the week ending October 6 
on 33 of the principal lines of the United Kingdom 
amounted to 1,996,766/., which was earned on 20,1 
miles. For the corresponding week in 1900 the receipts 
of the same lines amounted to 1,938,409/., with 19, 
miles open. There was thus an increase of 58,357/. in the 
receipts, and an increase of 267? in the mileage. 

A remarkable feature about the new generating plant 
about to be.laid down at the Willesden station of the 
Metropolitan Electric Supply Company, Limited, is that 
the two-phase current is to be generated direct at 11,000 
volts in place of being Lage at a lower potential and 
then raised to 11,000 volts by step-up transformers, as is 
the case with the existing plant, which was ——- by 
the Westinghouse Company. Messrs. Witting Brothers, 
Limited, of 49, Cannon-street, E.C., have secured the 
contract for the new work. The plant will consist of two 
3000-kilowatt two-phase -‘‘ Kolben ” generators driven by 
‘* Sulzer” engines running at 75 revolutions per minute. 


The trade and navigation returns for September show 
imports amounting to 38,208,791/., a decrease of 3,024,061/., 
or 7.3 per cent., on the corresponding month of 1900, the 
exports amounting to 21,971,302/., a decrease of 2/588,509/., 
or 10.5 per cent. The value of the iron and ateel exports 
was 2,075,859/., against 2,375,350/., a decrease of 12.6 per 
cent.; and of the coal and coke exports 2,518; 222/., against 
3,791,457/., a decrease of 33.5 per cent. - For the nine months 
ended September 30 imports amounted to 384,460,7111., 
an increase of 5,273,069/., or 1.3 per cent.; exports to 
209,359,0407., a decrease of 9,112,715/., or 4.1 per cent.; 
and re-exports to 50,543,899/ , an increase of 2,500,901/., 
or 5.2 per cent. 


The Merryweather salvage plant supplied to Dover 
Harbour recently was brought into use successfully on 
Sunday last, the 13th inst. A collision in the Channel re- 
sulted in the sinking of the s.s. Refulgent and such 
serious damage to the s.s. Alonzo, that her captain sig- 
nalled for help. Captain Iron sent out a tug with the 
salvage plant, which consists of a light water-tube boiler, 
horizontal engine, and centrifugal pump, the whole being 
one-third the weight of ordinary apparatus of the same 
power. The plant was rapidly put on board the sinking 
ship, steam raised in 15 minutes, and pumping started. 
As the damage was below the water-line, the Alonzo was 
run ashore while repairs were made, and on Monday she 
was despatched to Dunkirk, the salvage plant being kept 
on to keep her free of water. 


On September 23 last some » records for produc- 
tion were made at the Edgar Thomson Steel Works of 
the Carnegie Steel Company at Bessemer. On the day 
mentioned the day turn in the converting mill made 106 
blows and 1602 tons of ingots. The night turn followed 
with 119 blows and 1789 tons of ingots, a total of 3391 


d | tons of ingots in 24 hours. The day turn in the blooming 


mill made 107 heats and turned out 1435 tons, the night 
turn following with 118 heats and an output of 1545 tons, 
or a total of 2980 tons of ingots bloomed in 24 hours. On 
the same day No. 1 rail mill turned out 2185 tons of 
finished rails, while another smaller mill turned out 545 
tons, or a total of 2730 tons of finished rails in 24 hours. 
In No. 1 rail mill heavy eections of rails up to 100 Ib. are 
rolled, while in the other mill lighter sections are rolled. 
These records for output have never been equalled. 


Le Yacht states that M. Goubet has received instructions 
from the French Ministry of Marine to remove his sub- 
marine boat Goubet No. 2 from the arsenal at Toulon, 
whichis tantamount to arejection of theboat by the French 
Government. The journal adds that the experiments 
with the boat have proved that she is habitable, stable, ab- 
solutely immobile at any depth, can float, can be rapidly 
submerged and brought to the surface again, displays an 
unequalled facility in her evolutions and in the maintenance 
of her line of route, and finally an assured security due to 
her ‘‘safety weight” and the ease with which she can 
rise to the surface in the case of danger. In the experi- 
ments of April 19 and 24, 1900, she showed that she could 
face with safety a high wind and a heavy sea. It is pro- 
posed, Le Yacht states, that the se her construc- 
tion shall be used in building a submarine vessel for 
crossing the Channel, by means of which passengers would 
avoid the terrors of mal de mer. ; 


An ingenious system for weighing the chemical pre- 
cipitates obtained in quantitative analyses without the 
necessity of washing or drying them is proposed in a recent 
issue of the Journal of the American Chemical Society, by 
Mr. R. W. Thacher. The method is an indirect one, and 
consists in determining once for all the specific gravity of 
the precipitate obtained in any particular operation. This 
being ascertained, the weight of the precipitate produced 
on any future occasion in the same operation can be 
calculated by determining the weight of a definite 
volume of a mixture of the ipitate and its mother 
liquor, and also the specific gravity of the latter 
after filtering the precipitate off. The method followed 
is to empty the mixture of sa ane and precipitate into 
a specific gravity bottle, the volume of which is known. 
The latter is then filled up with distilled water and the 
weight taken. This done, some of the liquid is de- 
canted off, and its specfic gravity determined. Calling 
the density of the precipitate d, that of the liquid d', the 
weight of the mixture a, and the total volume 6, it can 





shown that the weight of the precipitate is given by the 
relation w = 2 ene ) Whilst not universally applic- 
able, Mr. Thacher has proved the method to yield good 
results in a large number of cases, and there is a great 
saving of time as com with the ordinary processes, 
whilst ample accuracy is obtained. 


A highly interesting departure in the matter of glass- 
making is now being tried at the works of the Société 
Anonyme l’Industrie Verriére eb ees Derives, Brussels. 
Hitherto glass has been melted in pots by means of solid 





534} or, more recently, gaseous fuel. The temperature re- 


quired to obtain the glass in a suitable condition for 
blowing is very great, but is nevertheless often not 
great enough to make the ‘ metal” so fluid that the 
glass when cold proves entirely free from bubbles. 
An electric furnace is now nogee at the works named 
above. The raw material in the state of powder is fed 
down past a series of inclined hearths. On its way it 
passes through electric arcs struck between three sets of 
carbons. As it passes the first set of carbons, the material 
is melted and trickles down the second inclined hearth, 
and thence:between the second series of carbons on the 
third hearth. Leaving this, it passes between the third 
set of carbons, and finally collects in the molten state 
in a fireclay tank, which is kept. hot by the waste 

which escape from the furnace. The tank used 
is of small capacity, and the whole operation of melting 
takes but little time, 10 being possible to commence 
bottle-blowing within one hour of starting the fur- 
nae. § care is taken to exclude air from the fur- 
nace, and the gases are rendered_so fluid by the intense 
heat to which it is subjected as it ge the carbon elec- 
trodes, that it is very completely freed from bubbles 
before it enters the collecting tank. 


_. The Board of Trade have recently confirmed the follow. 
ing ae Railway Orders: (1) Wakefield and District 
Light ‘Railway Order, 1901, authorising the construction 
of light anal: (3 in the city of Wakefield and the townships 
of Horbury, thaiaers 2 na, and Outwood, 
in the West Riding of the county of York. (2) Bury and 
Diss Light Railway Order, 1901, = the construc- 
tion of a light railway in the counties of Norfolk and 
Suffolk, from Bury St. Edmunds to Stanton, Walsham le 
Willows, South Lopham, and Diss. (3) Welshpool and 
Llanfair Light Railway ( Amendment) Order, 1901, amend- 
ing the Welshpool and Llanfair Light Railway Order, 
1899. (4) Kidderminster and Bewdley Light Railways 
Order, 1901, authorising the construction of light railways 
in the boroughs of Kidderminster and Bewdley, and in 
the parish of Kidderminster Foreign in the rural district 
of Kidderminster, in the county of Worcester. (5) 
Blackburn, Whalley, and Padiham Light Railways Order, 
1901, authorising the construction of light railways 
in the urban districts of’ Riskton, Clayton-le-Moors, 
Great Harwood and Padiham, the rural districts of 
Clitheroe and Burnley and the — or town- 
ships of Read, Simonstone, and Whalley, and (under 
certain conditions) in the county borough of Blackburn, 
all in the county palatine of Lancaster. (6) Hadlow 
Light Railway (Amendment) Order, 1901, amending the 
Hadlow Light Railways Order, 1897. (7) Durham and 
District Light Railways Order, 1901, authorising the 
construction of light railways in the city of Durham, 
the parish of Brancepeth, the urban district of Brandon 
and Byshottles, and the parishes of Bearpark, Neville’s 
Cross, and St. Oswalds, in the county of Durham. 





_ Pic 1n Germany.—The preduction of pig in Germany 
in the first eight months of this year amounted to 
5,246,639 tons, as compared with 5,532,214 tons in the 
corresponding period of 1900, 5,367,509 tons in the corre- 
sponding period of 1899, and 4,837,096 tons in the corre- 
sponding period -of 1898. Thomas pig figured in these 
totals for 2,988,850 tons, 3,175,106 tons, 2,940,961 tons, 
and 2,597,378 tons respectively. 





Mipianp Warterways.—At a meeting of the Wor- 
cester Chamber of Commerce, on Friday, the president 
(Mr. G. Joseland) in the chair, the secretary reported that 
finding the Birmingham city obdurate on the question of 
the improvement of water communication between Bir- 
ingham and the Bristol Channel ports, cid Worcester, he 
had written to the Birmingham Chamber of Commerce, 
inviting the co-operation of that body in the organisation 
of lectures and meetings with a view to a more general 
ventilation of the subject. The secretary of the Birming- 
ham Chamber bad replied that in their opinion no practical 
results were likely to follow such a course, and they 
thought it undesirable to take any steps in the matter. 
Mr. Alderman Day thought the subject was one upon 
which information was much needed in Birmingham. He 
deprecated any further ory o to pass the Severn water- 
way scheme, preferring that the general question of water 
communication should be first advocated. The secretary 
pointed out that the Black Country people are quite ready 
to avail themselves of an improved waterway, and he sug- 
gested that in the meantime some scheme might be pre- 
pared to meet their requirements. Mr. W. C. Abell ad- 
vocated the provision of electric traction on the cap 
Mr. Needham thought the first step was to get the water- 
ways under one control, and particularly to get them out 
of the hands of railway companies. Electric traction 
might then be used with advantage. The secretary sug- 
gested that before they could hope to improve the means 
of transit the canals themselves must be or pyittee Mr. 
T. Southall pointed out that waterways had a wholesome 
effect in checking railway rates, to the —_ benefit of the 
districts in which they were situated. No definite action 


be | was taken. 
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CRANE WEIGHING MACHINE; GLASGOW EXHIBITION. 


CONSTRUCTED BY MESSRS. W. AND T. AVERY, LTD., BIRMINGHAM. 


Messrs. W. AND T, AvERY, LimiteD, Soho Foundry, 
Birmingham, have a large exhibit at Glasgow of their 
special types of weighing machines, to which we have 
already made reference in our general. descriptions of 


the Exhibition (see vol. Ixxi., page 599); and we now] P 


illustrate above one of the most interesting of the 
novelties shown—a machine to be carried on the 
hook of a crane for weighing castings, armour-plates, 
molten lead in the ladle, and other such : loads 
when suspended from the crane. The suspension 
loop is bolted to a strong wrought-iron frame or body 
ee which all the levers carrying the load are 
ung. 

The machine, as shown by the illustration, consists 
of a wrought-iron box A, enclosing the weighing levers 
BB. These levers are suspended from the strong 
wrought-iron frame C by means of the links D D. 
The suspension loop L is directly connected and 
bolted to the frame C, and additional safety is secured 
by turning the lower portion of the loop under the 
frame. In this machine none of the levers depend 
upon the containing box for their support. The levers 
are all fitted with hardened steel knife-edges, and the 
links have hardened steel bearings. The main knife- 
edge, from which the load is directly hung, is sup- 
ported along its whole length by the main lever, thus 
obviating the possibility of the knife-edge breaking 
and lettang the load fall. A cover-plate, removable 
while the machine is in use, is p' over the side of 
the machine, thus insuring that the levers and internal 
parts will be free from dust. The steelyard S is of 
wrought iron, dispensing with loose weights, and the 
wing ises PP are of gun-metal. An adjustable 
ball or balancing is affixed to the steelyard, and 
1s protected from injury by a strong wrought-iron 
guard G, 

The general design allows of the front cover-plate 
being removed for the examination and cleaning of the 
working parts while the machine is in its place for 
use; thus avoiding the time and expense of removing 
to the shops, and taking the machine to pieces by a 
skilled mechanic. The indicating steelyard is arranged 
to dispense with loose weights, and provision is made 
for taring off chains, slings, or cam hooks. 














INDUSTRIAL NOTES. 


THE Parliamentary Committee of the Trades Union 
Congress have resolved to take up the Blackburn 
icketing case, and appeal against the decision, if the 
interlocutory injunction of the Vice Chancellor is 
upheld at the Liverpool Chancery Court next month, 
whees the case comes on for hearing. This will be a 
test case, the object being to see how far peaceful 
picketing is lawful. There can be no question as to 
the unlawfulness of picketing accompanied by inti- 
midation or threats in any form. Those who resort to 
such practices must abide the consequences, and pay 


the penalty. The case, as it stands, is as follows :| ,, 


There has been a dispute~going on at the mills of 
Messrs. Bannister Brothers and Moore, at Blackburn, 
since May last. It arose out of the quality of the 
material, alleged to be bad ; the operatives demanded 
an inc’ rate in order to earn ‘‘fair wages.” The 
firm disputed the allegations and refused the advance. 
The operatives struck, and picketed the mills. There 
appears to have been no allegation of intimidation or 
coercion, but the firm was inconvenienced and annoyed 
at the gee hence they sought an injunction. 
At the last hearing of the case the Vice Chancellor of 
the County Palatine said: ‘There appeared to be a 
reasonable suspicion that certain things which were 
not strictly in accordance with the law were being 
done—he would not go further than this—and there- 
fore he thought there was sufficient ground to justify 
an injunction.” This was granted accordingly. In 
the Act of 1859, ‘‘ endeavouring peaceably and in a 
reasonable manner, without threat or intimidation, 
direct or indirect, to persuade others to cease of 
abstain from work,” was declared lawful, provided 
that the persuasion was not to break a lawful contract. 
This, therefore, is the question now at issue. 





The report of the Ironfounders for the current 
month says: ‘‘ We are pleased to be able to state that, 
taking the iron and steel trades generally, they a 
to continue in a fairly satisfactory condition ; indeed, 
in some districts an improvement in the amount of 
business is reported.” It goes on to give evidence in 


support of the views expressed, both as regards pig 
iron and finished iron. It also states that ‘‘ the ship- 
building trade continues ina healthy condition, several 
new orders having been placed on the Tyne.” ‘‘ The 
large influx of business in the North has caused marine 
engineers and collateral industries to run at full pres- 
sure, ironfounders being fairly active.” In Yorkshire 
and Lancashire trade is not so good, and consequently 
employment has declined. In spite of the rather 
heavy calls during the month, the cash balance has in- 
creased. The detailed returns as to the state of trade 


show that in 32 places it is very as compared 
with 24 places last month ; in 22 other it was 
e whole, In 


gone ; but-a slackening off is obvious on 
5 places, with 13,033 members, employment was from 
very good to dull ; last month the same terms applied to 
ah es, with 13,736 members ; on the other hand, in 
32 places, with 5272 members, it was from slack to bes 
bad ; last month the terms applied to27 places, with 451 
members. The total number on the funds was 2658— 
increase over last month, 30. On donation benefit 
there were 1089—increase 26; on sick benefit 463—de- 
crease six ; superannuation 958— increase three ; other- 
wise unemployed 146—increase six ; on;dispute two— 
increase one. The weekly expenditure amounted to 
852/. 11s. 2d., or 113d. per member per week. The 
cash balance was 105,134/, 14s. 3d., increase 184/, 11s, 1d. 
The balance is larger than it was a year ago. A levy 
of 2d. per member is being voted upon in aid of the 
Halifax branch, the members of which have struck 
against a superfluous number of apprentices. 


The report of the Ironmoulders of Scotland shows 
that industrial activity in places where this union has 
its branches is greater than ever in this section of the 
engineering trades. Last reports stated that the ‘‘ work- 
ing membership”—that is, those in employment—had 
attained the highest level ever reached; this month 
there is an increase of 170 in this category. Of 
course, there is a corresponding decrease in the idle 
list. Members are urged to attend to their work ; 
not to lose time, but to be diligent, and thus support 
their homes. They are reminded that, in case of 
accident, compensation is based not on the rates of 
wages, but on the earnings of the worker. This is 
sound advice, and the consideration of the point urged 
ought to have effect. A case is given of a member who 
lost an eye, and the offer made to him was on the 
basis of his earnings for the past year, which was only 
about one-fourth of his fall size had he worked. 
Fiuancially, the union is prospering. The income for 
the month was 2156/. 1s.; expenditure, 16067. 8s. 10d.; 
increase of funds, 549/. 12s.; the cash balance is now 
70,1227. 13s. ld. The idle benefit for the month cost 
403/., as compared with 535/. 5s. last month. Super- 
apnuation benefit amounted to 555/., funeral benefit 
to 271/., which is regarded as heavy. One member 
had accident benefit of 100/. awarded to him. The 
union has paid its half share of expenses in the arbi- 
tration case, involving a dispute with the brassmoulders; 
but it was excluded from the Trades Con on that 
account. But, the report says, the union has not 
withdrawn its members from the firm in question, as 
desired by the Brassfounders’ Union. e question 
of an advance in wages—the restoration of the reduc- 
tion made in February last—is under consideration. 








The report of the Amalgamated Society of Carpenters 
and Joiners for the current month indicates a slacken- 
ing off in employment generally. Very rarely is it 
stated in the returns that trade is good. In Scot- 
land and Ireland one branch in each only return trade 
. “Bad ” is frequently used to describe the state 
of trade, ‘‘ fair” and ‘‘ moderate ” when there is little 
to complain of. Out of a total membership of 67,408, a 
total of 1538 were on unemployed benefit, 1235 on 
sick benefit, and 1040 on anepreenntiCn allowance ; 
total on the funds, 3813. y disputes are still 
pending. Members are requested to keep away from 
thirteen towns ; to see the branch officials in fourteen 
other towns, and to see the local secretaries in three 
other towns in which there are disputes with one firm 
only, making thirty towns in all were disputes exist. 
The wood-workers in the United States have resolved 
to use the union stamp on all joinery exported to Great 
Britain, in order to show that it is e under trade 
union conditions. The union has voted 600/. to the 
Penrhyn quarrymen. In a letter of thanks from the 
men’s official, there are some figures as to the dis- 
pute as it existed on September 10, in which it is said 
that only 330 men out of 2500 accepted the offer to 
return to work, in spite of the inducement of a gratuity 
of 1/. each to all who accepted work. Complaints are 
made of deductions from wages to help to pay in- 
surance policy in cases of compensation ; members are 
advised that such deductions can be recovered in the 
county courts. The secretary has given some very 
useful hints as regards mage, so as to avoid any 
chance of illegal acts. He points out what men can 
do and what they cannot do under recent conditions. 


The monthly circular of the Durham Miners’ Associa- 








tion deals with the Trades Union Congress, and with 
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the paper on ‘‘ Supply and Demand,” and the discus- 
sion thereon at the recent meeting of the British 
Association at Glasgow. In respect of the latter, the 
author of the paper seems to have declared that trade 
unions were not necessary to labour, nor useful in 
combating employers’ associations or federations. Mr. 
Jobn Wilson, ie., refers to the past history of labour 
in order to show that labour did not get its fair share 
of recognition from a sense of justice alone on the part 
of employers, nor adequate wages from the operation 
of supply and demand. A return to individual ain- 
ing. is impossible; and were it so, conciliation and 
arbitration would be a nullity. 

As regards the Trades Congress, Mr. Wilson points 
out the relative disproportion between the number of 
delegates and the aggregate membership of trade 
unions, He deals with the proposal to start a general 
defence fund, and rays that there is a danger lest 
litigation should be promoted by irresponsible persons, 
on possibly bad cases, caused by the folly of some 
member or members. He declines to support com- 
pulsory arbitration, which, in the minds of many of 
the delegates, meant compulsory union membership, 
pointing out that it might mean the opposite in the 
minds of employers. Mr. Wilson is a good and 
thoughtful guide in matters connected with trade 
unionism ; but he is thought to be too slow for the 
militant section in the unions. Nevertheless, they 
would be wiee to follow his advice. 


It is suggested in the organ of the London Trades 
cau that trades — : in all districts should 
orm voluntary corps for picketing pur 8, 80 as to 
circumvent the Lords’ asdden . The Taff Vale and 
Belfast cases. The suggestion is not a wise one. 
Whilst it might ibly cover the union engaged in 
the strike, as such, and avert an action for damages, 





yet it might also, and probably would, lead to more | P° 


intimidation and threats than are resorted to now, 
because the pickets would not be under the control of 
the union involved in the case. Even now the noisiest 
persons near the place of business picketed are not 
the pickets, but the street-corner men, and those who 
may happen to be affected by the dispute, but who 
are not selected as pickets by reason of their hasty 
tempers and proneness to violence, The suggestion as 
to locking up the funds is obscure. If the law says 
that the Ee sare liable, no locking up can save them. 
The only safe way is to avoid illegal practices. If the 
unions have a real grievance, Parliament will redrees 
it. But acertain amount of lawlessness has of late 
ears grown up, and employers have retaliated. There 
as been real provocation in many cases, and the 
labour leaders and trade-union officials who back u 
that kind of thing are blind leaders of the blind, all 
of whom, together, will fall into the ditch, not the less 
dirty because of its being denominated a legal ditch. 





In the Wolverhampton district plenty of inquiries 
were reported last. week for future supplies of finished 
iron, both for home consumption and for export, but 
buyers were shy, aoa for concessions, especially as 
puddiers’ wages had been reduced 5 per cent. and 
the wages of others in proportion. But that was not 
to be. Makers have well-filled order-books, and, with 
the cost of raw material and fuel high, they rather looked 
for an advance instead of a reduction. This, indeed, 


- followed at the quarterly meetings, although best bars 


remained unchanged in quotation. The engineering 
and allied industries are still fairly active in most 
branches, the railway sheds being generally busy. In 
the hardware industries there are variations in 
activity, but it is exceptional for any to be seriously 
depressed. Some are slack or dull; the majority are 
fairly busy. 





In the Birmingham district stocks of iron were re- 
ported low at the date uf the quarterly meetings, and, 
therefore, with the price of raw material and of fuel 
high, no reduction in prices was announced. Best 
bars remain at the same basis; unmarked bars were 
advanced 5s. per ton. Gas strip went up 3s. 6d., 
making 12s. 6d. advance since the previous quarterly 
meeting. Corrugated sheets showed a downward 
tendency. Steel was not in heavy demand, but there 
was a brisk call for pig iron. The engineering 
industries are still fairly employed, but some com- 
plaints of slackness are heard. In the other iron, 
steel, and metal-using industries some are busier than 
others ; very few are really depressed, though they 
may be s! or dull. On the whole, the state of the 
iron, steel, and other metal industries in the Midlands 
may be described as fairly good, with exceptions. 





The engineering industries in Lancashire indicate a 
slackening off too obvious to be hidden, for the 
increasing number of unemployed union members is 
unmistakeable. For the present, however, it is mainly 
noticeable in the textile machine-making industry. 
Machine-tool makers report only a moderate amount 
of new work to replace the orders running out, and 
some establishments are lessening hands. Electrical 
engineers and builders of high-speed engines are still 





busy, this class of work showing no signs of decaying 
activity. Locomotive builders and others engaged on 
railway work, and also boilermakers, are well engaged, 
the former having a large amount of work on hand, 
sufficient to keep them employed for some time ahead. 
In the iron trades business is still reported to be slow, 
buying being restricted to immediate wants. Finished 
iron has been steady at late rates, but it is thought 
that no advance will be made at present. The steel 
trade is fairly strong, but hardly as buoyant as it was 
a short time since. The position is not regarded as 
satisfactory in any of the branches above named, but 
the outlook is not wholly discouraging. 





The Parliamentary Committee of the Trades Con. 
gress are contemplating a conference of a mixed 
character on old-age pensions, consisting of trade 
unionists, socialists, the Independent Labour Party, 
and all other sections. Of cOurse, the conference, if 
called, will demand old age pensions ; but the chief 
parties that ought to agree are the friendly eocieties, 
trades unions, industrial provident societies, and the 
like, for those have each, in their own way, done some- 
thing to entitle them to speak on the subjec'. 


The difficulties in the way of negotiation between 
the Grimsby fishermen and the owners of the vessels 
having been overcome, some of the craft have put to 
sea, pending arbitration. But it is said that some 
time must elapse before all the men can be at sea 
again. Therefore a epecial effort is being made to 
collect funds to relieve the distress which continues in 
the district. Persons who held back before can now 
contribute without at all endorsing the action of the 
men, 


The council of the Federation of all Trades have ap- 
inted a deputation to visit the Bethesda quarries, to 
inquire into the situation, and possibly they may en- 
deavour to find some modus vivendi to bring the dis- 
pute toan end. The trades are interested in this be- 





cause of the large amount of support given to the men. | P® 





The Manchester Corporation have again advanced 
the wages of their tramway employés—guards, drivers, 
and time-keepersa—from 2s. to 2s. 6d. per week. This 
is the second advance since the Corporation took over 
the tramway system. The maximum average wage 
is 3ls. weekly for a ten hours’ day. The union is 
demanding a nine hours’ day, with one hour off 
for meals. 


The strike of builders’ labourers at Swansea for an 
advance in wages of 4d. per hour continues, and it is 
reported that there is no prospect of its termination. 
Daring the five weeks ending the 12th inst. it is said 
to have cost 5000/. in wages alone. The number on 
strike is not great; but the men are firm, and the 
unions are assisting them. Their own union, however, 
bears the major portion of the costs. 


The Dankinfield Colliery Compavy have decided to 
close their pits at Dunkirk Chapel, those at Astley 
Deep having been already closed. Some 1600 men 
and boys will thus be thrown idle. 








The trade and friendly societies at Bristol held a 
demonstration to protest against the recent decisions 
in the House of Lords on picketing, holding it to be 
an unjustifiable attack upon trade unions. But mere 
demonstrations will not alter the law; nor will they 


tend to change the practices which led up to tho:e| p 


decisions. Quite other action is required. 





The great strike of masons at Barcelona continues ; 
at a meeting of about 5000 persons it was resolved to 
keep out until the employers capitulated. 





The bakers at Florence declared a general strike 
near the close of last week, on the question of night 
work, the whole of the bakeries being closed. The 
authorities had to get bread from other places mean- 
while. After some concessions, the men resumed work 
the following day. 





It is reported that the workmen’s associations of 
Amsterdam have addressed a manifesto to the workers 
in the a trades of Holland, France, Germany, 
Sweden, Norway, Denmark, Belgium, and Italy, 
urging the men at all ports to refuse to unload British 
vessels after the end of this year. 


The voting for the French Labour Councils seems to 
have gone wrong, and it is thought that some serious 
troubles will be caused by the attitude of the employers 
in this connection. In six sections they abstained 
from the polls altogether. 





ARGENTINE RaiLWays.—Plans prepared by the Buenos 
Ayres and Pacific Railway Company for a new class of 
<irtnar = Certain i ere = 
approved. in improvements i) 
Buenos Western Redecy Coumbuy at General 
Station have also received official approval. 





EXPLOSION OF A VULCANISING PAN. 

A FORMAL investigation has been conducted by the 
Board of Trade at the Council House, Birmingham, re- 
lative to the explosion of a vulcanising or rubber-curing 
pan, which place on June 25, at the works of the 
Rubber-Tyre Mauufacturing Company, Aston Cross, and 
by which one of the workmen was killed and_ several 
others injured. missioners were Mr. Howard 
Smith and Mr. McIntyre, and Mr. Gough appeared for 
the Board of Trade. The owners of the pan were repre- 
sented by Mr. Shakespeare, while Edward Griffiths, the 
man who was in charge of the vessel when the explosion 
cecurred, was also re’ mted by counsel. 

The following brief particulars of the inquiry are of 
interest, and may serve to convey a useful lesson to the 
owners of works where similar vessels are employed. 

Mr. Gough laid before the Court full particulars of the 
pan and its construction. The works, he stated, were 
previously in the occupation of Messrs. Byrne and Co., 
and that firm purchased in 1893 from Messrs. Robinson, 
engineers, of Salford, the rubber-curing pan which had 
now exploded. It was provided with a steam jacket, the 
object of the jacket being to effect the curing of the india- 
rubber by a dry process. The Rubber-Tyre Company 
subsequently took the business over, and adopted the wet 
process instead of the dry, for which purpose they dis- 
pensed with the reducing valve, and admitted the steam 
to the pan direct instead of into_the jacket as before. The 
pan had been tested to a pressure of 60 Ib. on the square 
inch, and for their business, viz., the construction of 
motor tyres, the company worked it at 40 1b., at which 
pressure it had been assumed the explosion occurred. 

The evidence of various witnesses was then taken by 
Mr. oor and from this it appeared that the men in 
charge of the pan had, although warned, persistently 
neglected to use the whole of the pins provided for 
making the cover steam.tight after the rubber had been 
put into the vessel in order to undergo the curing pro- 
cess. A tly = 4 twelve out of eighteen pins or 
bolts had | neers Ms There was no safety valve, although 
steam was generated somewhat rapidly and the attendant 
had occasionally to leave the pan in order to attend to 
other duties on the works. 

Mr. Long, chief engineer t> the Rubber Tyre Com- 
ny, in the course of his evidence, stated that he was 
informed that the pan would safely stand a pressure of 
60 lb. At first they worked it at 55 1b., but finding that 
the steam jacket was useless, they discontinued using it. 
The reducing valve did not act properly, so they did away 
with that also. He did not think it possible for them to 
get a pressure of 75 1b. on the veszel; they only needed 
40 lb. for their work, and to the best of his belief 60 1b. 
was never exceeded. The bolts of the cover were in 

ition on the day of the explosion, bub witness feared, 
rom a subsequent examination, that they were not all 
properly screwed up. , : 

An inspector from a boiler insurance company, in the 
course of pee aco said he thought if the jacket had 
been fitted, that the pan would have been safe at 75 lb. 
pressure. None of the pans were fitted with safety 
valves, but these were necessary for security in working. 

Edward Griffiths, who had charge of the pan, said he 
was instructed to get the steam up to 40 lb. pressure by 
7.15 in the evening. At nine minutes past seven o’clock 
it was up to 35 Ib. by the gauge, and three minutes after- 
wards the explosion occurred. ’ 

Mr. Alexander Smith, M.I.C.E, also yet evidence. 
He was called in to make an examination of the vessel by 
the Rubber Tyre Company after the explosion. If the 
Board of Trade rules had been observed, he said, the pan 
should only have been worked to a pressure of 21 Ib. 
With the pressure at 40 Ib. he thought careful supervision 
would be necessary, and it would not be safe to leave the 
pan even fora moment. From his examination after the 
explosion he thought that several of the bolts for securing 
the cover were missing, while one or two of the others 
were not as strong as they should have been. Thus a higher 
ressure was exerted on the remaining bolts and the break- 
ing strain was reached, the result of which was that the 
lid gave way. From calculations and from tests he had 
made of the other pans he estimated that the pressure at 
the time of the explosion was 45 Ib, on the square incb. 

Mr. Shakespeare, on behalf of the Rubber Tyre Com- 
pany, called one of the workmen, who stated that sixteen 
out of eighteen bolts were used on the day of the ex- 

losion. 

é Addressing the Court at the invitation of Mr. Howard 
Smith, Mr. Ghakespeare urged that his clients had not 
been guilty of negligence, and he trusted the Commis- 
sioners in their jadgement would confirm this. They 
obtained what they considered to be reliable machinery, 
and although the men preferred, apparently, to work with 
some of the pins not in position, he did not think it was 4 
matter for which the firm were to blame. 

Mr. Howard Smith called attention to the fact that the 
chief engineer, from his evidence, had seen the pan being 
used without the hinge-pins in place, and it was quite 
competent for him to have threatened the men with die- 
miesal if they did not employ the full and necessary num- 
ber of pins. He did not, however, do this, but contented 
himself merely with calling their attention to the fact, 
and then permitting it. : : 

The Court then adjourned till the following day, the 
Commissioners in the meantime visiting the works and 

ing an examination of the exploded pan. : 

On the reassembling of the Court, Mr. Howard oo 

ve judgment. He went carefully over the main po 
eithe evidence which had been given, and said the Vom- 
missioners were of opinion that proper measures had not 
been taken to ascertain the pressure at which the vessel 
could be safely worked. The actual cause of the explo- 
sion was the absence of certain bolts, the result of which 
was that undue strain was thrown upon the others. In 
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answer to questions put to the Court by the Board of 
Trade, Mr. Howard Smith said the Commissioners were 
of opinion that the pan was intended to be used at a 
pressure of 60 lb. per square inch, whether steam was 
admitted inside the original jacket or to the pan itself, 
but they considered that this pressure was much too 
high to be safe, even assuming all the belts were in 
position and properly screwed Proper steps were 
not taken when the pan was fixed, or at any sub- 
gequent time, to ascertain the safe working pressure, 
but it was assumed by the previous owners, Messrs. 
Byrne, and afterwards by the Rubber Tyre Company, 
that 60 lb. was the pressure intended. No safety valve 
had ever been fixed ; and with regard to the bolts, some 
of these were overhauled last February, at which time 
there was no reason to doubt = were all in position. 
Mr. Long, the chief engineer, had, as far as he was able, 
taken steps to ascertain that the pan was being worked 
under safe conditions, but having found that it was being 
worked with some of the bolts deficient, he took no 
proper means to put an end to the practice. The atten- 
dant, Edward Griffiths, who fixed the lid, did not see that 
all the bolts were in place and properly screwed up before 
he applied the steam pressure. The Commissioners could 
not say what this pressure was at the time of the explo- 
sion, but they were quite certain that there was a sc 
deal more steam in the pan than there ought to have . 
The explosion was directly caused by the neglect of 
Griffiths. If that acb of negligence had been a casual one, 
they would have been inclined to say that the Rubber Tyre 
Company was not responsible for it, since it was not to 
be expected that they should have a man as superinten- 
dent of the work, and be perpetually standing over him ; 
but they were of opinion that the neglect was persistent, 
and in this respect they found the company responsible. 
They regretted, further, to find the company to blame 
apart from the action or neglect of theiremployés. They 
found that the company employed some thirty rubber pans, 
five steam boilers, and as many as 700 or 800 workpeople, 
without having appointed any person to superintend the 
safe working of the machinery. Mr. Long was doubtless 
a good workman, but in the judgment of the Court was 
not competent for that duty. There was no real super- 
vision or control, and the absence of this contro! at least 
contributed to the explosion. Therefore the Rubber Tyre 
Manufacturing Company were to blame. ete 

Mr. Shakespeare, speaking on behalf of his clients, at 
the invitation of Mr. Howard Smith, urged, in mitigation 
of the penalty, that the —— had compensated the 

rsons who had been injured, and all claims had 

m met. 

Mr. Gough said that the company had rendered the 
Board of Trade every possible assistance in the inquiry; 
and he therefore only asked for half the costs. The total 
expenses of the inquiry would be about 120/. 

Mr. Howard Smith said that their remarks would have 
been more severe had not the company, since the explo- 
sion, done all in their power to make reparation, as Mr. 
Shakespeare had explained. The Rubber Tyre Company 
must pay to the Board of Trade the sum of 60/. He would 
have been glad if the Court had been able to take a some- 
what less stringent view of the matter, but the neglect had 
certainly been of a serious nature. 





SMALL SCREWS. 

Small Screw Gauge.—Report of the British Association 
Committee, consisting of Sir W. H. Pregce (Chairman), 
Lord Ketvin, Sir F. J. Bramwecx, Sir H. TRuEMAN 
Woop, Major-General Wersper, Colonel Watkin, 
Lieut.-Colonel Crompton, A. Srron, A. LE NEVE 
Foster, C. J. Hewitt, G. K, B. Exrnuinstone, E. 
Rice, C. V. Boys, J. MarsHatt Goruam, O. P, 
Ciements, W. Taytor, Dr. R T. GLAzEBROOK, and 
W. A. Price (Secretary), Appointed to Consider Means 
by which Practical Effect can be given to the Introduc- 
_ of the Screw Gauge proposed by the Association in 

THE Committee report that the present condition of the 

matter submitted to them is as follows : : 

_In the report presented at the meeting of the Associa- 
tion, which was held at Bradford in 1900, it was recom- 
mended that the shape of the thread of the British 

Association screw gauge for the use of instrument makers 

should be altered in the following particulars for all screws, 

from No. 0 to No. 11 inclusive. 

For Screws.—That the designating numbers, pitches, 
outside diameters, and the common — of 474 deg. 
remain unchanged ; bub that the top and bottom of the 
thread shall be cylindrical, Wr ypcion | flats in section, and 
that the depth of the thread shall be increased by one- 
tenth of the pitch, the diameter of the solid core being in 
consequence diminished by one-fifth of the pitch. 

For Nuts.—That the designating numbers, the pitches, 
the diameters of the clear holes, and the common angle 
of 474 deg. remain unchanged ; but that the top and 
bottom of the thread shall be cylindrical, showing fiats in 
8ciion, and that the depth of the thread shall be increased 
by one-tenth of the pitch. 

The effect of these alterations is as follows : 

The threads of the screws and taps are of a very simple 
form, being cut with a single point tool or grinding wheel, 
with straight sides and a flat top, and the top of the 
thread is part of a cylinder. Though the form of the 
bottom of the thread epends on the correct grinding of 
the end of the tool, great accuracy is unim nt, as the 
Screws and nuts do not come into contact there. 

_ The threads of thé nuts and po gauges will be accurate 

in proportion ag are the taps to cut them, the 


edge 
of the thread forming the through hole being part of a 
cylinder, 


believed the old stocks will in practice be interchangeable 
with the new screws, so that the amount of inconvenience 
caused by the change will be oregon small, 

The British Association screw gauge has been in use in 
England for seventeen years. y firms in England 
have originated the threads and constructed gauges for 
sale or for their own use, but ‘the difficulty of producing 
them is great, and the market obtainable may have 
insufficient to induce them to perfect the processes neces- 
sary for nie them accurately interchangeable. In 
short, the British Association screw gauge of 1884 was of 
too complicated a form to allow of its accurate realisation, 
except at a cost which has proved prohibitive. 

That very accurate gauges with rounded threads can be 
produced is not disputed, but the difficulty of doing so 
for small screws is very great. The names of rms 
in America, and of one in Germany, have been pro} 
to the Committees as being competent, and probably 
willing, to undertake the — of gauges and tools 
of the rounded thread. The Birmingham Small Arms 
Company, who produce interchangeable work on a very 
large scale, and toa high degree of perfection, use only 
ay gy screws, fitting all over, for bicycle work ; 
and Mr, Clements exhibited gauges used by that firm, 
illustrating his paper read before the Section at Bradford. 
This firm does nob produce these gau 
American firm of Messrs. Pratt and Whitney have manu- 
factured a number of sets of gauges and screwing 
tools for the English Government, bub declined to submit 
these to the Committee on the ground that they were 


not sufficiently accurate to satisfy us. After long delay, 
they submitted to us three specimens, which were 
reported upon by this Committee at the Dover meeting. 


Though the best we had seen, they were distinctly inferior 
to the screws used in the ordinary micrometers purchas- 
able in tool shops, which have threads of the character 
which this Committee has recommended for adoption. 
While the round thread is only produced satisfactorily 
by a very few firms, who have made a special study of 
this class of work, the Committee believe that the form 
of thread they have proposed can be made in any fairly- 
rig 5 a Pay? wap and that this facility in producing 
or obtaining the necessary appliances must very tly 
encourage the maintenance of an accurate standard in 
small screws, to promote which has been the object in 
the view of the Committee. If, on the other hand, these 
tools and gauges are very special, and perhaps costly, ap- 
emia obtained only by the refined processes of certain 
actories, their use in workshops will extend slowly. The 
Committee aim at putting the matter on such a footing 
that the common bate | appliances in the hands of 
workmen shall be of a g order of accuracy, and this 
is only possible if they are produced easily and cheaply. 
It is not suggested by the Committee that the form of 
thread recommended is the best for all purposes and for 
all sizes of screws, and they have expressly excluded sizes 
of screws below No. 11 British Association gauge, which 
are produced by pressure and not by cutting. 
recommendation applies only to the screws in instru- 
ment-making and similar trades for assembling parts, of 
which screws a large proportion, perhaps—95 per cent.— 
are of brass. Considerations affecting the use of screws 
for other purposes have been put before the Committee, 
especially by Mr. Clements in the case of bicycle and gun 
screws, and by Mr. Taylor in the case of lens screws. 
These have thrown suggestive light on the question 
before the Committee, and will be closely considered by 
them if reappointed. 
Since the last report the Committee’s proposals have 
attracted much attention, but no sets of gauges or tools of 
the new thread have been submitted to them, and so far 
their recommendation has had no practical result. They 
are informed, however, that one firm of manufacturers in 
England is occupied in producing tools aud gauges for 
their own use, and if they succeed in producing them of 
satisfactory accuracy, will submit them to the Committee. 
Mr. O. P. Clements, the author of a paper on screw 
threads used in bicycles, read before the Section at Brad- 
ford, has been elected to the Committee. : 
Mr. W. Taylor, who has taken a leading me in the 
standardisation of the screws of ose, a2 7 lenses, and 
has been in communication with the Committee, has also 
been elected a member. 
Dr. R. T. Glazebrook has been elected a member of 
the Committee. 
Correspondence has between the Committee and 
Dr. R. T. Glazebrook, the Director of the Nationai 
Physical Laboratory, respecting the examination of screw 
gauges, and the following arrangements have been made: 
The National Physical Laboratory will undertake to 
examine and to report upon gauges of the British Associa- 
tion submitted to them. 
The Committee hove applied the grant of 45/. made to 
them at Bradford to the purchase of apparatus for the 
examination of gauges by the National Physical Labora- 
tory, and have appointed Mr. C. V. Boys, Lient.-Colonel 
Crompton, Dr. R. T. Glazebrook, Mr. W. A. Price, and 
Colonel Watkin to be a sub-committee for the expenditure 
of the grant. The Committee are of opinion that the 
previous grant of 45/., made in 1900, will be insufficient to 
purchase the necessary apparatus, and recommend their 
reappointment, with a grant of 45/. 








Trans-Attantic Steam NavicatTion.—The English 
lines of steamers to New York are stated to have suffered 


from 15 to 40 per cent. The great Trans-Atlantic lines 





The actual differences between the screws and nuts of 
the old form and that recommended are so small that it is 





have enjoyed a period of prosperity during the last two 
years, bub a reaction has now set in. 


for sale. The| T 


Their | L 





LAUNCHES AND TRIAL TRIPS. 


THE screw steamer Battenhall, which had been built for 
the Lombard Steamship Company, Linited, of London, 
by the Blyth Shipbuilding Company, Limited, of Blyth, 
was taken to sea to run her trial trip on Monday, the 7th 
inst. The vessel is 296 ft. in length, with a beam of 43} ft. 
Triple-expansion engines, with cylinders 22 in, 36 in, 
and 59 in. in diameter by 39 in. stroke, together with two 
large steel boilers, have fitted by the North-Eastern 
Marine Engineering Company, Limited, of Wallsend. 
Notwithstanding the heavy sea running, a good rate of 
speed was obtained. 


There was launched on Monday, the 7th inst., by 
Messrs. Robert Stephenson and Co., Limited, Hebburn- 
on-Tyne, a steel screw steamer, built to the order of 
Messrs. Weidner, Hopkins, and Co., Newcastle. The veesel 
is of the following dimensions : Length between perpendi- 
culars, 340 ft., by 47 ft. breadth, by 29 ft. 10 in. moulded 
depth. The propelling machinery consists of a eet of large- 
size triple-expansion engines, supplied with steam from two 
single-ended boilers, working at a pressure of 165 lb. per 
square inch. The machinery is being supplied by Messrs. 
Richardsons, Westgarth, and Co., Limited, Sunderland. 
he vessel is named the Elswick House. The guests, 
before the launch, had an opportunity of inspecting the 
eee of the large graving dock being made by the 

uilders, which, on completion, will be the largest on the 
East Coast, being 700 ft. long by 90 ft. entrance by 
28 ft. 6 in. draught on sill. 


Meesrs. Wm. Simons and Oo., Limited, Renfrew, 
launched from their yard on Monday, the 7th inst., the 
first of six steam hopper bs rges under construction to the 
order of the Lords of the Admiralty, for service at Devon- 

rt. The vessel is — of ing 600 tons of 

redgings, and is propelled by one pair of compound 
surface-condensing engines and one steel cylindrical 
boiler of sufficient power to obtain a speed of 9 knots 
when loaded. 


On Tuesday, the 8th inst., the single-deck screw steamer 
Barendrecht, built by Messrs. Craggs and Sons, of 
Tees Dockyard, Middlesbrough, for the Stoomvaart 
Maatschappy de Maas, of Rotterdam, and having a 
capacity of about 5800 tons deadweight on a moderate 
draught, proceeded to sea for her official trials. The 
vessel registered a — of 10 knots. The machinery has 
been supplied b: essrs. Richardsons, Wes' and 
Co., Limited, of Hartlepool, having — 24 in., 
38 in., and 64 in. in diameter by 42 in. stroke, steam being 
supplied by two large single-ended boilers working at a 
pressure of 160 lb. per square inch. 














The trial trip of the s.s. Joh Jeansson, recently launched 
by the Irvine Shipbuilding and a Company, 
imited, Irvine, took place on Wednesday, the 9th inst., 
with satisfactory results, a — of 94 knots loaded being 
attained on the measured mile, being half a knot in excess 
of the Dee egg speed. The vessel is 180 ft. between 
perpendiculars, by 29 ft. by 13 ft. 6 in, moulded. The 
bree be nog uilt a —— ae ge Angkvarns 

tie-Bolag, mar, has a weight carrying capacity 
of 800 tons, and has been Gouslaliir Gedlanal to foes the 


requirements of the owners’ Continental le. The 
ee has been supplied by Messrs. McKie and 
Baxter, Gl , the engines being triple-expansion, 


having cylinders 15 in., 25 in., and 40 in. in diameter by 
27 in. stroke. Steam is supplied from a large steel boiler 
at 160 lb. working pressure. 


On Monday, the 14th inst., there was launched by the 
Sunderland Shipbuilding Company, Limited, a steel screw 
steamer, 300 ft. between perpendiculars by 38 ft. by - 
26 ft. Qin. deep. The main engines are by the North- 
Eastern Marine Engineering Company, Limited, Sunder- 
land, and, have cylinders 22 in., 364 in., and 60 in. in 
diameter by 42 in. stroke, steam being 4 gees hy two 

boilers working ata pressure of 180 lb. per square 
inch. The vessel has been built to the order of R. M. 
Sloman Junior’s Mediterranean line. The steamer was 
named Carrara. 


On Monday, October 14, Messrs. R. Craggs and Sons, 
Middlesbrough, launched a steel steamer, 335 ft. 
long, 484 fo. and 24 ft. deep. C) ss will 
be fit by Messrs. Richardsons, Westge Co, 
Limited, Hartlepool, having cylinders 24 in., 38 in., and 
64 in. in diameter by 42 in. stroke, steam supplied 
by two extra large single-ended boi 15 fo. 9 im. in 
diameter, rgeive hon @ pressure of 160 lb. to the square 
inch, The vessel has been designed to afford a large cubic 
capacity and to carry about 5200 tons deadweight. She 
is being built to the order of the DaleS ip pany, 
Limited ( ers, Messrs. Lucas and Co.), of Bristol, 
and on leaving the ways was named Edale. 











European Ports.—In the course of last year 5414 ships, 


of an ate burthen of 6,720,150 tons, entered the 
rt of Antwerp ; 2110 ships, of an ag; te burthen of 
P312,528 tons, arrived at Amsterdam ; ships, of an 


of 6,589,091 eng tery gal ager 
Ht of an te burthen o tons, 

Bean 3 13,108 chon of an a e burthen of 
ct na tons, at Hamburg ; 1475 ships, of an aggre 


te burthen 


considerably from the competition of the Leyland steamers a 

now far ag. to American capitalists. Freights are very of 1,059,403 tons, at Bordeaux ; 1971 ships, of an 
low, and t 4 is no prospect of an improvement. The agpregate burthen of 1,341,607 tons, at Dunkirk I a 
fall from the maximum freights lately current ranges | ships, of an te burthen of 2,136,262 tons, at Havre ; 


4168 ships, of an aggregate burthen of 4,630,599 tons, at 
Marseilles ; and 11-118 ships, of an aggregate burthen of 
9,580,854 tons, at London. 
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IMPROVED RAPID GROUP-FLASHING 
LIGHTS.* 


By Avan Bresyer, B.Sc., M. Inst. C.E. 

WIrd reference to the three main features of the light- 
ning-light system for lighthouses, one of them, mercurial 
rotation, was a ont by Fresnel in 1825; and another, 
that a light produces its full effect on the eye in one- 
tenth of a second, was experimentally determined by 
Mr. Swan in 1849. The third feature, the use of broad 

nels, may, in its separate form, be ascribed to Mr. 

. Stevenson in 1855, or perhaps earlier. The combina- 
tion of these three features in the lightning-light system 
is due to the late eminent chief of the French — 
house Administration, M. E. Bourdelles, doubtless 
assisted by other very able French lighthouse engineers. 
These engineers laid down the rule, on observa- 
tions at sea, that for every five seconds of time there ought 
to be at least one of the one-tenth second flashes. That 
is to say, that the maximum period admissible in practice 
for the single-flash lightning-light should be five seconds ; 
for the double flash, 10 seconds; for the triple-flash, 15 
seconds, and so on. They asserted similarly that such 
group-flashing characteristics given in the stated periods 
would satisfy the uirements of seamen. The system 
aims at obtaining the maximum possible power, and 
hence the maximum possible range, from any light- 
source, magnified by optical agents. Before the light- 


Figq.1. a <8 
in ae 


SIXTUPLE FLASH 





QUINTUPLE FLASH. 
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ning-light system came out, the author had frequently 
urged the desirability of using wider panels than those 
in current use, notably in 1890, when he proposed the 
use of trilateral a tus: a beautiful, and probably the 
first, example of which was to be seen last year exhibited 
in Paris by MM. Barbier and Bénard. The trilateral 
a tus was yep by the author as the most power- 
ful one capable of being rotated within a lantern of 
given diameter. 

-In 1898 Mr. Purves: proposed the use of a revolvi 
single-beam apparatus, 180 deg. of lens and 180 deg. o' 
mirror combined with an eclipser, which seemed to pro- 
mise an improvement on the lightning-light system 
without eclipser. There are, however, one or two draw- 
backs to this combination. Thus the light returned from 
the mirror th 1 flame and lens suffers great loss ; so 
that, instead of giving a beam of twice the power of the 
unaided lens in front, it only gives an additional power 
of + apis when an ligh burner 4 used, — still less 
with any semi-opaque light-source. n, this apparatus 
gives aa one flash per revolution. For the high speed 
of one revolution in five seconds, it gives the double- 
flash group in 20 instead of 10 seconds as re- 
quired by the lightning-light system. Doubtless, by 
using a burner of rather more than twice the usual size, 
and by increasing the speed to one revolution in 2) 
seconds, the desired double-flash in 10 seconds can be 
obtained. But this involves excessive size of burner, 


and excessive speed. Mr. Purves proposed also a bivalve | On 


apparatus combined with a single complete eclipser. This 
—— for a speed of one revolution in 5 seconds, 
will give the double-fiash in 10 seconds. But this ar- 

t can only give satisfactory results at stations 


where the dark arc is upwards of about 223.2°. This angle | all 


is composed of 180 deg., the angle between the axes of the 
* Paper read before the International Engineering 
Congress, Glasgow, 1901. 








two lenses, plus 7.2°, the divergence to give one-tenth 


plus an angle of 36 deg. within which to raise or lower 
the eclipser, allowing one-half second for this purpose. 
Were such a bivalve apparatus placed in a lighthouse with 
a smallet dead angle than 223.2°, the character of the 
light would not be constant. Very few lighthouses, how- 
ever, have so large a landward arc as deg., so that 
the pe of using the bivalve apparatus with 
undivided apparatus are extremely rare. : 

To overcome the difficulties inseparable from the single- 
beam or double-beam apparatus combined with an eclipser, 
which, alone or with a reflector, cuts off all the 
light simultaneously, it occurred to the author to use a 
complete subdivided eclipser of two or more parts, each 
movable independently of the others, one: with an 
optical apparatus of two or more sides. ‘This system 
requires a screen of two parts for a bivalve apparatus, 
one of three parts for a trilateral apparatus, and so on ; 
each lens or side of optical apparatus having a screen 
specially attached to and revolving with it. Each parti 
screen is made to totally eclipse, when shut, the beam cf 
the corresponding lens. All the group-flash character- 
istics can thus be obtained with any one of the bivalve, 
trilateral, quadrilateral, or &c. arrangements, and the 
flashes can be given more compactly than one per five 
seconds of total period required by the lightning-light 
system. 

By combining the l'ghtning-light principle with the 


LIGHTNING -- LIGHT APPARATUS. 


TRIPLE FLASH. 








= a 
Bi- VALVE. 


ALL GROUP FLASH CHARACTERISTICS 


Hopkinson system of group-flash lights, the power of 
these bas been as | incre The author now pro- 
poses to show that, aid of the complete subdivided 
eclipser, the power of the lightning-light group-flash can 
in turn be very notably increased. It is admitted that 
in a group-flash characteristic the groups are sufficiently 
separated by an eclipse three times longer than the eclipse 
occurring between contiguous flashes of a group. Figs. 1 
to 5 represent the most powerful lightning-light group- 
flash optical apparatus obtainable for double, triple, quad- 
ruple, quintuple, and sextuple groups of es. In these 
dotted lines represent the axes of the flashes, 

heavy 8 ht lines the inner sides of the — lenses, 
and curved lines passing through the apexes of the obtuse 
angles of the eo represent the catadioptric 
ortions of the lenses. Allowing that the mirrors shown in 
iagrams 1 and 2 “a one-third increase of power to the 
° te angles of lens, the effective horizontal les of 


mg yy le Mead ag rn. Mecca deg., 
72 deg., and 60 deg., for the double, triple, quadruple, 
respectivel 


quintuple and sextuple ps vely. 
Fig. 6. “ vay a bivalve — os “ronged a ~ 
same principal f as the apparatus of Fi 
to 5, combined with a screen divided into two ts. The 
effective angle of either lens in Fig. 6 is 164 deg. This 
angle is not carried to 180 deg., because the screens 
require to overlap in order that each, when closed, may 
cut off entirely the light from the corresponding lens. 
this account, optical ts placed in the extreme 
angles would be useless. i ing, however, small 
fixed screens in the blank angles of 16 deg., besides using 
overlay al eclipsers, two lenses of 164 deg. effec- 
tive angle are available. This bivalve apparatus can give 
| the group-flash characteristics. The same luminaries 
being used in all the optical combinations of Figs. 1 to 6, 
the powers are practically proportional to the effective 
an Hence the beams with the bivalve apparatus 
with subdivided eclipser have the following enhance- 





SUB~DIVIDEO ECLIPSER APPARATUS. 





| ments of power over the plain lightning-light group-flash 
second duration of flash at the given speed of rotation, | be 


ams :— 
= Lae cent. for the double flash (excess of 164 deg. over 
150 deg.) ; 9 

46.4 per cent. for the triple flash (excess of 164 deg. 
over 112 deg.) ; 

82.2 per cent. for the quadruple flash (excess of 164 deg. 
over 90 deg.) ; 

127.7 per cent. for the quintuple flash (excess of 164 deg. 
over 72 deg.) ; 

173.3 per cent. for the sextuple flash (excess of 164 deg. 
over 60 deg.). : ‘ 

The foregoing figures, however, must be modified if 
comparison is made of the different combinations designed 
to revolve within a Jantern of given diameter. Thus the 
apparatus of Figs. 1, 2, and 3 require a larger space to 
turn in than the apparatus of Fig. 6. Hence apparates 
of focal length greater than that shown in Fig. 6 by a 


will turn in the space required by the combinations of 


al | Figs. 1, 2, and 3; and the power of the apparatus, Fig. 6, 


would be raised by (=) or by 1.34. The forenamed 


advantages of 9.3, 46.4, and 82.2 thus become 47.2, 97, 
and 145. The combinations, however, of Figs. 4 and 5 
turn in Jess space than that of Fig. 6. Hence the 
previous figures of 127.7 and 1733 would be reduced to 
101 and 83. When, therefore, apparatus turning in equal 


| Spaces are considered, the enhancements of power of the 





QUADRUPLE FLASH. 








TRILATERAL. 
ALL GROUP FLASH CHARACTERISTICS 


bivalve subdivided-eclipser apparatus over the plain light- 
ning-light group-flash apparatus become :— 
es per cent. for the pe ee flash 


° ” ” triple 
145.0 ,, sy quadruple flash 
LO: 4; » quintuple flash 
83.0 eS »  sextuple flash. 


In Fig. 7 a trilateral apparatus with 3- subdivided 
eclipser is shown, of sonal length such ats orn in the 
space required by the bivalve a tus of Fig. 6. The 
effective angle of lens available is now 106 deg. out of 
120 deg. When the power of the beams of such a tri- 
lateral apparatus is compared with that of the plain 
lightning-light group-flash apparatus capable of rotating 
in the same lantern, it is fined that the advantage of the 
former over the latter amounts to :— 


85.7 per cent. for the double flash 
148.7 i 


” » triple flash 
80°" <;, »» quadruple flash 
166.2 =, »» quintuple flash 
We 5, »  sextuple flash 


The foregoing i ap pre ape Eten with sufficient 
practical accuracy for all orders of apparatus. y 
A suitable speed of rotation for the apparatus of Fig. 6 
would be one revolution in 5 is. Supposing it to 
be of the third order, the burner sufficient to give a general 
mean ayonmence of 7.2 deg., or a flash of one-tenth 
second, would be the ordinary four-wick burner of 90 
millimetres diameter, or the improved Trinity five-wick 
burner. The quadruple flash would then be delivered 
~~ Bg oe pony ecli xe po at ea — 
.4 sec., .1sec., eclipse.2.4 sec., pse 7.4 sec. ; 
total period 15 seconds. : 
The trilateral apparatus of Fig. 7 may revolve once in 
6 seconds, and the ordinary five-wick burner of 110 milli- 
metres diameter, or the corresponding improved Trinity 




















BREBNER’S ECLIPSING MECHANISM FOR LIGHTHOUSES. 
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SECTIONAL PLAN THRQUCH FOCAL PLANE. 











‘ Brebner’s subdivided eclipsing mechanism fitted to two-sided apparatus for producing double-flashing characteristics as 
llow :— 


Flash we Yo Second. 
Eclipse 1. 7h ss 


The whole double-flashing characteristic being presented in each successive period of 10 seconds. The apparatus makes 
One complete revolution in 5 seconds. 


burner, will amply suffice to give a flash of one-tenth of a| the characteristic would be :—Flash 0.32 sec., eclipse 
second. The quadruple will now be given thus :— | 1.68 sec., flash 0.32 sec., eclipse 1.68 sec., flash 0.32 sec., 
flash 0.1 sec., eclipse 1.9 sec., flash 0.1 sec., eclipse 1.9 sec., eclipse 1.68 sec., flash 0.32 sec., eclipse 5.68 sec. ; total 
flash 01 sec., eclipse 1.9sec., flash 0.1 sec., eclipse 5.9sec. ;| period 12 sec. This is no longer a lightning-light charac- 
total period 12 sec. If the apparatus of Fig. 3 were made | teristic, and the three-wick instead of the five-wick 
to revolve once in 12 sec. with the same fiye-wick burner, | burner is quite capable of giving the one-tenth of a second 
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13 moc, But the compari shows thas fa u lantern of 


given diameter, R on a tower of given diameter, a 
trilateral subdivided-eclipser apparatus could be lodged, 
giving a light three times more powerful than could be 
obtained from the best plain li dang Br ge 
that could be lodged in the same lantern.. , this 
flash of triple power (for it has been shown to be 209 per 
cent. higher) is delivered on an average once in 3 sec., 
pereaeee, of bearings being taken perfectly well. An 
excellent first-order light, in two groups of four panels, 
has lately been started at Pendeen It gives oo ruple 
flash every 15 sec., somewhat as follows :— 0.5 sec., 
eclipse 1.83 sec., flash 0.5 sec., eclipse 1.83 sec., 

0.5 sec., eclipse 1.83 sec., flash 0.5 sec., eclipse 7.5 sec. A 
trilateral apparatus with eclipsers will give about three 
times more power than the Pendeen apparatus, reducing 
the duration of flash to .17 sec. The optical apparatus 
will, indeed, cost more, but not the tower, dwellings, &c. 
Consequently, a complete view of all the circumstances, 
in the authors opinion, shows that in the apparatus 
represented in Fig. 6, and more especially in that shown 
in Fig. 7, there lies an improvement important to sea- 
— and appropriate to a time of accelerated speed in 


ips. 

Ib must not be deduced from anything in this paper 
that the author advocates the use of apparatus of novel 
focal lengths ; bub it may be noted that, instead of com- 
paring with the apparatus generally used, othersof greater 
power, involving no extra cost for lantern and tower, it 
is sometimes better to compare them with others of equal 

wer that can be used with tower and lantern of 

iminished cost. Each particular case can be efficiently 
treated by the optical engineer. The foregoing advan- 
tages obtainable from the subdivided ecli system are 
substantially real in practice as well asin cae, although 
it may be necessary in some cases to modify the figures 
given, which are intended to illustrate the general situa- 
tion concisely. Full details regarding all orders of a: 
ratu3 would exceed the scope of this paper, but the au 
will have much pleasure in giving further information to 
anyone desiring it. : 

In regard to the wooing, St the eclipsere, trials have 
been and are being made by Messrs. Chance Brothers and 
Co. with a view of obtaining a smoothly working and 
thoroughly reliable mechanism. There is no longer an 
doubt that such can be obtained. A drawing, ora model, 
of the complete apparatus and eclipser mechanism will 
be shown at the meeting of the Congress. 





Tratian Rattways.—The total length of line in opera- 
tion in Italy at the close of 1899 was 9886} miles. The gross 
revenue increased six per cent., as compared with 1898, 
but the ratio of the working expenses to the traffic 
receipts was as high as 71 per cent. The net return 
realised upon the capital expended was only 1.70 per cent. 
per annum, and the State had to make considerable ad- 
vances in fulfilment of interest guarantees. 





Tue InstrruTION oF Crvit Enaingers.—The council of 
the Institution of Civil Engineers have, in addition to the 
medals and prizes given for communications discussed at 
the meetings of the Institution in the last session, made 
the following awards in respect of other papers dealt with 
in 1900-1901: A Telford medal and a Telford premium to 
peg ome Pelham Bolton (New York); a Watt medal and 
a Telford premium to J. Emerson Dowson (London); a 
George Stephenson medal and a Telford premium to 
W. T. C. Beckett (Calcutta) ; a Manby premium to E. K. 
Scott (London) ; a Trevithick premium to T. A. Bearson, 
R.N. (London) ; a Telford premium to J. A. W. Peacock 
(Tantah, Lower Egypt). For students’ papers the awards 
are: A Miller scholarship (tenable for three years) and 
the ‘‘ James Forrest” medal to E. V. Clark, B.Sc. 
em ; Miller prizes to C. E. Inglis, B.A. (London) ; 

. E. Wimperis, B.A. (Cambridge); J. L. Cridian 
London); F, K. Peach (London); G. H. Whigham 
mae F. Taylor, B.A. (Manchester); A. C. Walsh 
(Newcastle-on-Tyne) ; and H. O, Jones (Manchester). 





Frencn Goops Wacons.—The French railway com- 
panies have not of late years improved their rolling stock 
to any -degree, and old ar wagons, carrying only 
6 to 7 tons, are still in use, Until very lately the best 
type of wagons in service on the Eastern of France Rail- 
way Company for the transport of heavy goods, such as 
iron ore, nj coke, granite, &c., carried 10 tons only. 
Occasionally one would come across a few flat \ 
mounted on three axles or even on bogies, and capable of 
taking 30 tons ; but this was an exception. Progress, how- 
ever, 18 now reported in the case of the company in ques- 
tion, and it is stated that they will shortly put in service 
2300 platform wagons of a new type of 15 tons 
seen ith co, unteckaumn, Jolie at cole Ig hase 
le with two u a s by - 
stocks; the whole s intermediate stays, 
corner plates and gussets. The frame rests on two axles, 
placed 12 ft. 34 in. from centre to centre ; a hand brake 
acts on one wheel only. The flooring of the car body 
consists of oak planks 2 in. thick, and is 202 square feeb 
in area. The deadweight of the car is of tone, ihe yee 
portion between the tare and useful load ——— ‘ore 
450 per 1000, a better state 
— - most of the a pend . i 

e@ com) soon in service 2200 \- 
ese, pany = high- 


sided cars for coal carrying. 


made J ; 

up of deal feather-edged ks 1,% in, thick. 
will be similar to that of the platform cars. > 
weight of the car is a ximately 74 tons ; ul 
—with coke—will be 20 tons, giving a proportion of 


a 





373 per 1000 between tare and useful loads, 
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Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are —_ in italics. 

Copies of Specifications may be ined at the Patent Ofice Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of advertisement of the tance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 

give notice at the Patent Ofice of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


13,538, J.G. Lorrain, London. (P. C. Burns, Chicago, 
ju., U.S.A.) Current Arresters. [7 Figs.) July 27, 1900. 
—This ‘‘current-arresting or deflecting apparatus for strong and 
‘gneak’ currents of continuing duration ” comprises a coil which is 
rigid when cold, but which readily bends when warm, and one 
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end of which is engaged by a conducting spring that disengages 
and breaks circuit when the coil becomes sufficiently heated by 
current to bend under the influence of the pressure of the said 
spring. The glass cover stops the coil should the spring cause it 
to be thrown out of place. Contributory devices are provided. 
(Accepted August 7, 1901.) 


13,539. J. G. Lorrain, London. (/. C. Burns, Chicago, 
iu., U.S.A.) Current Arresters and Alarms. [7 Figs. 
July 27, 1900.—In this current arrester, somewhat of the kin 
described in the Specification No. 13,538 of 1900, the spring is 





arranged in relation to a contact and alarm circuit in such 

manner that when the “ heat coil” flies outand the circuit to be 
rotected is interrupted, an alarm ie sounded. (Accepted August 
, 1901.) 


13,577. P. Loescher, Charlottenberg, Germany. 
High-Tension Fuses. {1 Fig.) July 3, 190i.—In the fuse 
according to this invention the fuse wire, which is kept under 
tension from one or both ends, passes through the straight limbs 
of a T-tube, whose outstanding limb is left open. The tube is 
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filled around the ends of the wire with granulated fireproof insu- 
lating material, When the fuse burns out at its middle, the 
arcing ends are snatched into the granulated material, and 
— with the explosive effort produced by the sudden heating 
of air in the tube, is, it is stated, sufficient to extinguish the 


arc. (Accepted August 7, 1901.) 


18,056. E. J. Kiss, Budapest, H » Cable 
coe sait. [5 Figs.) October 10, 1900.—A conten Tee: aheahale 
cables according to this invention com a tubular casing 

vided with a longitudinal slot through which the cable may 
Co henested: The slot hasa cover fitted and projecting over and 
beyond the edge of the conduit and secured in tion by a 
filleting of cement, The conduit may be made in sections, and 


end of each of the sections, into which the plain ends of the sec- 
tions fit, the joint being made good by cement. The conduit 
may be made of cement, or cement having wire netting or wires 
imbedded therein, or it may be of iron. The cross-section of the 
conduit may be plain on the interior, or may be provided with 























internal longitudinal ribs, or may be divided internally by means 
of longitudinal partitions. If ribs are formed, they may be so 
arranged that they serve to partly partition off or keep apart 
several cables, which may be placed in one and the same conduit. 
(Accepted August 14, 1901.) 

13,901. A. heb oo J. R. Dick, and the Reason 
Manufacturing mpany, Limited, Brighton. De- 
d Indicators. [7 Figs.) August 2, 1900.—In electrical 
demand indicators of the kind in which relative motion between 
a liquid and a solid produces a mark upon that part of the solid 





tase) 


which has been immersed in the liquid, the depth of immersion 
bearing a certain relation to the demand ; according to this inven- 
tion the solid is corrodible or soluble, and the liquid is corrosive or 
solvent, but preferably not so corrosive or solvent as to appre- 
ciably mark or entirely dissolve the immersed portion of the 
solid in less than a reasonable time. (Accepted August 14, 1901.) 


14,354. The Edison Ore- Milling Syndicate, Li- 
mited, London, (7'. A. Edison, Llewellyn Park, N.J., U.S.A.) 
etic Concentrators. [4 Figs.) August 10, 1900.—Ono 
arrangement of an ore concentrator according to this invention 
comprises a belt having an outstanding flexible edging, and run- 
ning over a magnet pulley capable of producing a strong mag- 
netic fleld along the middle of that part of the belt which partly 





encircles the pulley. Ore is fed to the sides only of the belt at a rate 
approximately equal to that at which the belt travels. When the 
ore is brought by the belt within the influence of the magnetic 
pulley, centrifugal force throws off the non-magnetic material, 
whilst the magnetic particles are drawn towards the centre of 
the belt and are carried round and dischaged when beyond the 
influence of the magnet. (Accepted August 14, 1901.) 


er J. P. Hall, Oldham. Motor Switch. 
(8 Figs.] October 10, 1900.—An automatic break switch for use 
with electromotors, and having a liquid contact, comprises means 
for holding the switch arm out of contact and other means operat- 
ing electromagnetically and opposing those first-named for hold- 
ing the switch arm in contact while current continues to flow. 





When the switch is to be used to cut the motor out on a cessa- 
tion of current so that it cannot start automatically, the electro- 
magnet is energised by the main current ; but when it is intended 
for use as a safety cut-out against excessive load or potential an 
additional device is used which breaks the derivation circuit of 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


16,627. C.D. Abel, London. (Panhard Company, Paris.) 

osion Motors. [3 Figs.) September 18, 1900.—The 
“lanterns” of the admission valves and the covers of the 
exhaust valves are fitted on the valve boxes in pairs, and each 
pair is held by a crosshead secured by a bolt, in order to facili- 


















































tate the dismounting and i tion of the valves. The exhaust 
valve rods are guided by double forks embraclng the camshaft on 
each side of the cam, the camshaft being enclosed in a sheath 
open to the crank casing, so as to insure the lubrication of the 
shaft and bearings. (Accepted August 7, 1901.) 


16,467. C.D. Abel, London. (Panhard Company, Paris. 
Explosion Motor-Charging Valves. (3 Figs.) Septem- 
ber 15, 1900.—In order to equalise the speed of motor-car explo- 
sion engines, according to this invention the charging valve is 
adapted to be controlled by the speed governor, and comprises a 





piston moving in a cylinder having lateral holes of graduated 
size, the piston as it is moved in the cylinder covering and un- 
covering a less or greater number and area of these holes, so 
asto vary the admission of gaseous mixture to the cylinder of 
the motor. (Accepted August 7, 1901.) 


14,348. G. Green, Bexh and E. J. Hooper, 
London. Explosion Engine Valves. (2 Figs.) August 
10, 1900.—In explosion engines and according to this inven- 
tion the admission valve for the combustible is distinct from 
the air-admission valve, but is arranged in the passage through 
which the air flows to the said air-admission valve and in positive 
connection therewith in such a manner that when the air valve 
opens the gas valve is correspondingly opened to allow the com- 
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bustible to escape and mingle with the air passing into the cylin- 
der through the air valve. An arrangement which, it is stated, bas 
been found to give good results in practice consists in placing the 
stems of the air and gas valves at an angle to each other and con- 
necting the two stems by a bell-crank lever, so that any motion of 
one valve is communicated to the other. If the two valve stems 
are parallel or substantially parallel,a simple lever pivoted be- 
tween the two stems and engaging at its ends with the said stems 
may be employed. (Accepted August 14, 1901.) 


GUNS AND EXPLOSIVES. 


17,781. R. Fiedler, Berlin. Smoke Shells. October 6, 
1900.—In order to provide smokeless shells with a smoke-pro- 
ducing substance so that the point at which the shell bursts may 
be easily observed from the firing battery, or for the making of 
small shells to be used for the production of a smoke screen 1n 
front of an enemy’s position ; amorphous (red) phosphorus is 
added to the shell, preferably — made up in cartridge form 
and surrounded by explosive. It is stated that the substance 
mentioned is very suitable for the purpose, as it produces 4 
white smoke of great density, and may safely be used, because 
it is unaffected by concussion or by temperatures below 250 deg 
Cent. (Accepted August 14, 1901.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in a 
United States of America from 1847 to the present time, 47 
reports of trials of patent law cases in the United -_ peda 1d. 
? 





t on the occurrence of any such excess. (Accepted 





the slot may extend the whole of the length of each section. The 
sections are advantageously joined up by sockets formed at one 


the magne’ 
August 14, 1901.) 


consulted, gratis, at the offices of ENGINEERING,-35 an 
street, Strand, 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE first general meeting of this Institution for 
the present season was held at the Institution 
House, Storey’s Gate, on Friday evening, October 18, 
the President, Mr. W. H. Maw, occupying the 
chair. After the usual formal business had been 
disposed of, the list of candidates who had just been 
elected was read out. The President announced that 
the number of additions to the roll of the Institution 
during the present year amounted to 449. This 
was very considerably above the record for any 
previous year. Mr. Maw thought that the fact 
would be exceedingly gratifying to members, as 
showing the popularity and continued prosperity of 
the Institution. 


Gas-EnGInE RESEARCH. 


_ The chief business of the meeting was the read- 
ing and discussion of the Second Report to the Gas- 
Engine Research Committee, which had been pre- 
pared by Professor F. W. Burstall, of Birmingham. 
As our readers will remember, the first report of 
this Committee, which was read and discussed on 
February 11 and April 27,° 1898,* gave an 
account of the apparatus and engine which were 
used for the experiments, and of a small number of 
preliminary experiments made in order to pave the 
way fora more extended and complete series. 

The present report we commence to print in full 
on page 592 of this issue. The President, in open- 
ing the discussion, remarked that the paper which 
they had just heard represented an enormous 
amount of conscientious work on the part of the 
author. Not only had Professor Burstall carried 
out with great care a large number of experiments, 
but he had had to devise the appliances which 
rendered those experiments capable of affording 
useful data. In designing and constructing the 
experimental apparatus which he had employed, 
Professor Burstall had displayed an originality and 
an appreciation of the importance of points of de- 
tail which were worthy of ‘all praise. The paper 
appeared to him (the President) to open out two 
distinct lines for discussion, namely, first, a criti- 
cism of the methods and devices employed in 
these experimental investigations; and, secondly, an 
examination of the results which those investiga- 
tions disclored. He hoped that they would have a 

ussion which would do justice to both these 
branches of the subject. The first-named branch 
was one of much importance, because it was hoped 





ws See Encineerring, vol. Ixv., pages 197, 351, 413, and 














that the experiments described in the present 
paper would only form the commencement of a 
long series, and it was very desirable that in an 
extended investigation of this kind the modes of 
procedure should be very carefully considered, so 
that they might make no false steps. Before the 
discussion opened, he would ask them to accord the 
author a hearty vote of thanks for the great trouble 
he had taken with the subject, and he would then ask 
Professor Burstall to make a few additional remarks 
on certain special points not dealt with in the paper, 
but which might aid in rendering the subsequent 
discussion more useful. 

In reply to the President’s request, Professor 
Burstall said that, in addition to the facts 
put forward in the report, the experiments 
had revealed some matters of detail which were 
important from a practical point of view. The 
first of these related to ignition. For quite 
small engines the hot tube was most useful ; 
but for larger powers electrical ignition offered 
great advantages. With the hot tube there 
might be some delay; but with electricity it 
was hardly possible to suppose there would be 
retardation, which would be a serious matter with 
engines developing high powers. He trusted 
that English makers would follow Continental 
practice in this respect, and adopt electrical igni- 
tion for engines developing over 50 horse-power. 
He would draw attention to Table VII. in the 
Appendix to the report, which had been prepared 
to show the effect of the change in compression ; the 
relation between suction temperature and the ratio 
of air to gas, as shown by diagrams accompanying the 
paper, were also of interest. These were the first 
experiments which had been made to determine the 
suction temperature. He considered that in deter- 
mining the heat balance it w2s advisable to have 
an open cycle. Many, perhaps, would not agree 
with him in this respect, and might think there 
should be a closed cycle. The temperature test 
would show what the indicator would not reveal. 
The combustion appeared to be complete when the 
maximum temperature was reached, the charge 
appearing to behave during expansion as a perfect 
gas. He had always considered the temperature of 
the whole charge in the cylinder to be uniform, and 
the results obtained, showing material differences 
of temperature in different parts of the volume, 
came somewhat as a surprise. It should be 
remembered, however, that the cylinder was not 
a symmetrical one. He proposed to go into this 
matter at a future time, and would hope to put the 
results of his investigations before the Institution: 

Dr. Kennedy said that as Chairman of the Gas- 


Engine Research Committee he had occupied an 
—_ and pleasant position, having simply to sit by 
and give advice, but not being required to do any 
work, The plan of operations had been to en- 
deavour first to find out the conditions of working 
of gas engines, and then to attempt to apply the 
investigations to making improvements. So far, they 
had only proceeded with the first part of their pro- 
gramme; but though the work was not completed, 
he thought they had already gone further in inves- 
tigating the exact working conditions of gas engines 
than had been done on any previous occasion. The 
application of the information obtained to practical 
work was yet to come. One of the things they 
were most anxious to do was to test an engine 
much nearer to practice in regard to large sizes 
than had yet been possible. He was glad to say 
that an engine of this kind would be shortly at the 
disposal of the Committee. The Birmingham Uni- 
versity were about to acquire a gas engine of 160 
horse-power, and this would have a closer bearing 
on practical work than the 5 horse-power engine 
hitherto used. There had been at the discussion of a 
former report a good deal of criticism, which he could 
not help describing as ‘‘ cheap,” on the small size of 
the engine formerly used. The remarks were 
obvious, and need not have been amplified in the 
manner they,were. He would only point out that 
those who should have been most interested in the 
work of the Committee, and who would profit most 
by their labours, did not come forward with help in 
this respect. With the small engine, the experi- 
ments were none the less true and accurate on 
account of the size of the machine tested. In any 
case, it was fortunate that the Committee would be 
able to carry out their investigations in future on a 
larger scale. Dr. Kennedy had one fault to find 
with the report, and.he would get that over first. 
The author stated that ‘‘ All volumes, both air 
and gas, have been reduced to standard conditions; 
that is, a temperature of 15 deg. Cent. and a pres- 
sure of 760 millimetres of mercury ; results are 
given in the metric system, but for convenience 
of comparison a few leading figures have been given 
in the English units also.” He thought that if the 
author had reversed his procedure, and had said 
that he gave a few leading figures in the metric 
system for the help of a few students at tech- 
nical colleges, and had used instead pounds per 
square inch for the bulk of his results, it would 
have been to the advantage of the majority of 
his readers. Those who were in the habit of 
using the ordinary units of pounds and inches 
found a good deal of difficulty in transposing 
them to metrical units. The author had been en- 
deavouring to get two things—the complete analy- 
tical history of the gas during the cycle, and a com- 
plete temperature of history also. The latter was 
only complete as far as the Callender thermometer, 
which was a delicate instrument, would allow them 
to go. In order to use this thermometer the 
engine had to be running slowly, and only ex- 
ploding once in six times or so; as if fast run- 
ning were tried, it would smash the instrument. 
It was with the slow experiments only, therefore, 
that the temperatures were taken, and in others 
they were arrived at by calculation. He would 
ask what was meant by suction temperature. Did 
it mean the temperature of the charge when the 
cylinder was completely full? [Professor Burstall 
assented.] The temperatures in trials A, B, C, 
and D were calculated on suction temperatures. On 
trials X, Y, and Z the corresponding temperatures, 
correspondingly calculated, did not agree with the 
measured temperatures, and that led to the experi- 
ments on non-uniformity of temperature in the 
burning mass. It was to be hoped that a method 
of measuring a true mean temperature would be 
found in the future. In connection with the state- 
ment made that in the gas engine only about one- 
third of the temperature range was » while in 
the steam engine three-quarters of the range was 
available, he would point out that in any heat 
engine, where the theoretical efficiency was high, 
there was always greater difficulty in reaching a com- 
paratively good result than in cases where the 
theoretical efficiency was low. In the engine, 
therefore, which had a high theoretical efficiency, 
it was more difficult to reach this efficiency than 
in the steam engine. The author had referred to 
the trouble arising from moisture with wet asbestos, 
which would destroy insulation. The speaker had 
used the Callender thermometer with most satisfac- 
tory results for obtaining steam temperatures ; but 





it was found necessary to protect it by a thin metal 
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envelope. This necessarily would give a slight lag, 
but not sufficient to be of importance in taking 
steam temperatures. In taking the temperatures 
of the charge, however, of a gas engine as used by 
the author, the retardation would be of import- 
ance, and the metal shield would therefore be 
inadmissible. He would ask the author if he 
thought that the difference in temperature in 
the explosive charge was due to the rapid suc- 
cession of explosions. This was a very important 
matter. Dr. Kennedy had made, 13 years ago, a 
good many experiments in gas engines. In those 
days the present appliances did not exist, and the 
Callender thermometer had not then been intro- 
duced. He had, however, arrived at the tempera- 
tures by means of calculation, and it was with 
considerable satisfaction that he compared the 
results he then obtained on theoretical grounds 
with those that had been arrived at now by 
practice, for he found that they agreed very 
well. Some of the experiments he made in 1888 
(Society of Arts Trials) were made upon a Crossley 
engine, and he found that, comparing these results 
with the nearest corresponding results of the 
author, they agreed very closely. Particulars of 
some of these experiments were given by the 
speaker. He had formerly thought that combus- 
tion was not always complete at the end of the 
stroke ; but the full information conveyed by the 
Committee’s report throws further light on this 
matter, and the assumption must be rectified. In 
regard to the effect of change of compression, he 
thought conclusions must not be drawn too hastily. 
Substituting other sets of trials for the particular 
set chosen in Appendix VII., they showed different 
results, though no doubt equally correct. Details 
in connection with this matter were also given by 
the speaker. There might, he said, be a special 
explanation of the fact, but he thought that all 
circumstances should be taken into account. The 
figures were, however, so clearly given that anyone 
could make the comparison for himself. 

The President here said that it would be convenient 
if Mr. Bryan Donkin would at this point give some 
account of the Mathot continuous-pressure recorder, 
examples of which were shown at the meeting. 

Mr. Bryan Donkin said that before proceeding 
to speak of the continuous-pressure recorder, he 
vould like to point out, with regard to the work of 
the Committee and the scale on which the experi- 
ments had been made, that what was true of a 
small engine might be used in deducing the action 
of the larger motors. They hoped, however, inthe 
future to have a fair-sized engine at their disposal. 
The advantage of compression was one of the 
chief points in the paper, and in regard to gas- 
engine trials, misfires should be carefully avoided, 
as they caused changes in the conditions. The 
temperatures of the different parts of the charge 
after the explosion was the main and most interest- 
ing part of the report. The maximum was about 
2000 deg. Cent. That was a very high temperature, 
and it was wonderful how well gas engines stood it. 
The centre of the gas in the haters was found to 
be hotter by some 200 deg. Cent. than the part near 
the wall. They must remember, however, that that 
was not ascertained on full load, but only when 
working very light. It is hoped that some improve- 
ment will be made in this respect, and that it would 
be possible at some future time to give the tempera- 
ture records at half load, or even more. Theplatinum 
wire used was only about one-hundredth of a milli- 
metre thick. He would like to have seen attached 
to the paper a few complete temperature diagrams 
for the whole cycle. Those shown gave only the tem- 
Saag oge on the expansion curves. He would also 

ike to know the exact position of the thermometer 
in the clearance space. As to the entropy diagram, 
he was sorry that not even one had been given. It 
would be noticed that the maximum heat efficiency 
for horse-power was 23 per cent., whereas furmerly 
it had been 21 per cent. Turning to Mathot’s con- 
tinuous-pressure indicator, of which examples were 
shown in the room, the speaker described its action 
by means of several wall diagrams copied from 
originals taken from and oil engines. Gene- 
rally, it may be iil te consist of an ordinary 
pressure indicator, the pencil of which acts on a con- 
tinuously-moving band of paper unwinding frem a 
drum, and on a time base, and driven by a clock 
inside. In this way a constant record of all the 
pressures are taken, viz., explosion, compression, 
aspiration, &c., and this for a few minutes. No 
doubt the instrument did not give more information 
than could be deduced from many ordinary indicator 








diagrams, but the records were shown in a very 
much more convenient form. 

Professor R. Threlfall pointed out that on 
page 23 of the report it was stated that the finest 
wire employed in the platinum resistance thermo- 
meter had fused after a few explosions. Now the 
melting point of platinum can hardly lie below 
1700 deg. Cent.—a much higher temperature than 
any recorded. It may be argued that the platinum 
absorbs carbon at the high temperature to which it 
is exposed, and that this lowers the melting point ; 
but against this view it is to be remembered that 
the absorption of carbon by platinum is not instan- 
taneous, nor is there any evidence that the melting 
point of platinum is, in fact, materially lowered by 
the carbon which it may take up. In addition to this, 
the temperatures measured were found to appear 
higher the thinner the wire. Everything seems to 
point, therefore, to the probability of the measured 
temperatures being too low. It is quite evident 
that metals with higher a points than plati- 
num will have to be used. ith regard to the 
calculated temperatures, it appears from the cal- 
culations of Le Chatelier (Zeits. fiir Physik. 
Chem. II., 782, 1888) that in the case of carbon- 
dioxide, at all events, the high pressure prevents 
there being any serious amount of dissociation. 
The method of calculation adopted appears there- 
fore to be sound from this point of view. Return- 
ing to measurements of high temperatures, Pro- 
fessor Threlfall pointed out that the thermo couple, 
though electrically less sensitive than the resistance 
pyrometer, has the great advantage that it can be 
much more easily repaired ; and it may be used 
exactly as the author has used the resistance instru- 
ment. To do this, all that is necessary is to close 
the circuit of the couple through a potentiometer 
by means of the rocking key, just as was done 
for the resistance instrument. In order to 
obtain sensitiveness the wire can be used in 
the form of thin strip, this being, of course, pro- 
tected, except just where it is exposed to the 
temperature in question. Mr. W. H. Steele, in a 
paper read before the Royal Society of Victoria in 
1893, describes some experiments in which he had 
found large electromotive forces generated in wires 
(supposed to be homogeneous) when unequally 
heated. The speaker had not had an opportunity 
of examining this effect, nor had he seen any corro- 
boration of Mr. Steele’s results by other workers ; 
but it is a matter which should be considered by 
anyone using a couple of the kind described. With 
regard to the small size of the experimental engine, 
no apology was needed. In order to thoroughly 
elucidate the details of the action of a gas engine, it 
is important to investigate the effect of varying 
the relation of the volume of the active gases to 
the area of the cooling surfaces to which these 
gases are exposed, and this necessitates trials 
with at least two engines—one large and one small. 
It is also necessary to establish the experimental 
methods on a firm basis, and this can be done more 
cheaply and quickly in a small engine than in a 
large one. It was to be hoped that when the ex- 
periments were extended to larger engines these 
engines would be really larger, i.e, have larger 
cylinders ; 150 horse-power was the size mentioned, 
and he hoped that this was to be got out of one 
cylinder. The author expressed surprise at the 
variable temperatures observed in the cylinder. 


The speaker could not see that this was a matter | p 


for surprise: the influence of the cylinder walls 
must of necessity be felt ; but even setting this 
aside, there was every reason to suppose that the 
gases were in a state of violent motion during the 
explosion, and this motion was turbulent. Conse- 
quently, the pressures and temperatures would 
vary locally throughout the mass. Some very 
interesting high-speed photographs were ob- 
tained by Von Oettingen and Von Gernet 
(Wiedemann’s Annalen, 1888) of the explosion of a 
mixture of oxygen and hydrogen in a tube; the ex- 
plosion being rendered luminous by the addition of 
the dust of copper salts. These photographs illus- 
trated very well the complex nature of a gas explo- 
sion. Referring to the indicator diagrams and 
the remark made as to the desirability of obtaining 
ar diagrams, the speaker pointed out that this 
would be difficult, seeing how arbitrary the selection 
of the temperature would be. 

During the discussion on Mr. Humphrey’s paper 
last year (Proceedingsof Mechanical Engineers, 1900, 
page 237) the speaker drew attention to the curious 
increase in the work required to pump the charges 
as the velocity of rotation of the engine increased. 





He suggested that this might be due to the gases 
becoming hotter in the passages of the admission 
valves the faster the engine ran, and consequently 
having their viscosities increased. Calculating on 
this basis, he concluded that, to make the explana- 
tion valid, the gases would have to be heated to 
140 deg. at the higher speeds. This calculation, 
referring to a larger engine, cannot, of course, ba 
insisted upon, but it is at least curious that the 
present trials have given a practically identical 
value. The relation of the viscous properties of 
gases to the working of the gas engine is a com- 
paratively open field, in which research could hardly 
fail to yield results of interest. 

At this point the President adjourned the dis- 
cussion until the evening of Friday, November 1, 
oo a special general meeting will be held to con- 
clude it. 





DIE FORGING.—No. IX. 
By JoszerH Horner. 


Taxis article will deal with a few selected examples 
illustrative of the classes of work performed in the 
wagon and carriage stamping shop at Swindon. The 
large and varied volume done in this department 
may be inferred from the account given in the 
previous article on the machines ; but its magnitude 
must be seen to be fully appreciated. The photo- 
graph reproduced in the last article (page 470, 
Fig. 216), showing die blocks lying out in the yard, 
will supply an object-lesson in numbers, while the 
drawings to follow are taken as representative of 
many different classes of work. 

Spring shoes (Fig. 217, page 569) for open goods 
wagons are made at one heat. They are stamped 
first to the shape in Fig. 218, in the die, Figs. 219 
to 221, by a punch, Figs. 222 and 223 of the same 
outline as Fig. 218. Then the stamping is laid in 
a supplementary block A, bolted on at the back of 
the die (Figs. 219 and 220), and the horns are 
turned over by the die B on the horizontal ram. 
The die block is furnished with openings at the 
sides, through which the stamping is removed. 
The face of the die is also formed with a steel 
plate screwed to the main cast-iron block, the hole 
in which (seen dotted in Fig. 220) gives clearance for 
the stamping. The punch alone—apart from its 
holder (seen in Figs. 222 and 223)—illustrates an 
economy in manufacture. It is countersunk in 
both faces for the cheese-headed screws that secure 
it to its block, so that when one face becomes worn 
badly, the punch is turned over and the opposite face 
brought into service. In addition, a cut can be taken 
off the faces when they both become worn, and the 
punch is then ready for a new lease of life. These 
precautions are worth taking, because the correct 
shaping of the punches is rather an expensive job. 

An example of a rapid piece of forging is the 
combined brake hanger bracket and safety hanger 
(Figs. 224 and 225). This is made perfect to shape 
and size from a piece of rough plate at one heat 
within a couple of minutes. The plate (Fig. 226) 
is punched at one blow of the punch (Fig. 227) on 
the die, three views of which are given (Figs. 228 
to 230). On the rear face of the main die a sup- 
plementary bending die A is cast, and the stamping 
is laid in a groove in this, and the horns or wings of 
the hanger bracket are turned over in pairs bya 
die B, attached to the horizontal ram of the forging 
ress, One pair of horns is done thus, and then the 
bracket is turned round and the other pair bent over, 
at one heat. The value of the horizontal ram here 
is very apparent, for without it the work would have 
to be transferred to another press, or done on the 
same press on another block at another heat. 

In Figs. 228 to 230 the body of the die block 
is of cast iron, and the face is of steel, screwed 
upon it. The dotted outline seen in plan in Fig. 230 
is the hole in the casting ; the full line is that in the 
steel face, giving, as in the previous example, 4 
clearance for the stamped plate to fall through. It 
is removed through the openings seen in Fig. 229. 
The punch in Fig. 227 is of mild steel secured in 
a holder with screws, and the holder is bolted to 
the T-groover in the face of the top ram of the 
press. The faces of punch and die are flat. In 
some practice the punch face is curved lengthwise, 
with a view of giving a detailed or shearing cut, 
but this does not seem to be necessary. There 18 
no hardening of the faces done, but the faces of 
punch and die become so hot that they have to be 
swabbed with water after each piece is stamped, 
and that intensifies the hardness of the steel in 
some degree. The method of attachment of the 
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bottom die by the lugswith open slot-holes for bolts is | the corners, and bent round, and welded. At Swin-|centre. The blocks used are shown in Figs. 232 to 
adopted nearly universally, theslotssaving some trou- | don these are made in three welds in one heat, one | 242. The main block A is bolted to the table of the 


ble in attachment by comparison with round holes. | being that of the stem on a flat piece, the latter| press, and is recessed at the top to receive the 
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Fig.219. 
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_The spring buckle (Fig. 231, page 570) is made 
differently from the usual practice, which is to form 
the bridle in one thickness, drawn down, upset for 








being just bent at the ends slightly, which piece is 
welded all over its flat face to the bridle proper, 
bent round and welded underneath at about the 
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Fig. 228. 





bridle, the position of which is indicated by the 
dotted lines in Fig. 237. The welding is done by the 
pressure of the top block B, attached to the top ram 
with two bolts, coming down on the forging in ‘block 
A; Fig. 240 is an inverted plan of this showing the 
recess. Block C carries the drift D (Figs. 241 and 
242), which is inserted in the hole during the opera- 
tion of welding, preventing distortion, so that the 
bridle is welded and finished at once to shape. Then 
the horizontal ram is drawn back, and a loose piece 
of block inserted behind the mandrel, and the hori- 
zontal ram moved forward again, pushing the man- 
drel out, and leaving the hole smvoth to shape. 

A neat little job of stamping is seen in making 
the draw-bar for an open goods wagon, as shown by 
Figs. 243 to 245. One way by which to make this 
would be that described in previous articles, namely, 
by drawing down a short welding length from a bar 
having an original section about equal to that of 
the boss, and welding on the shank, of plain 
round rod. At Swindon the method adopted is to. 
take a length of square bar (seen dotted in 
Fig. 243 at A), and the long bar B. Both pieces 
being brought to a welding heat, A is laid on the 
floor, and the end of B dabbed upon it. The ends 
are then bent over to the full lines, and flattened 
against B under the press. The end is then put 
back into the furnace, and a second welding heat 
taken over it, and one squeeze in the dies (Figs. 
244 and 245) finishes the end. 





The shoes seen in Figs. 246 and 247, page 571, in- 
volve a number of operations, which are illustrated 
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in subsequent figures. The square socket is turned | and crane hooks. Formerly both were made by 
round and welded at the corner (Fig. 248), and! bending, when iron was used for both. Iron still 
welded to the shoe, and the entire forging is then remains in use for the crane hooks, but the draw- 
drifted and set in separate recesses in dies. | bar hooks are made of steel. The resulting difference 
The first operation after cutting off is that of in manufacture is that the first must generally be 
bending the plate to the square form for the socket forged by drawing down and bending, while the 
(Fig. 248), which is done in the dies shown by Fig. | latter can be stamped from a solid lump. The | 
249. One half the work is done in the manner latter are made at Swindon in two heats, under a 
shown in that figure. The plate A is bent in the | 30-ton steam hammer, thus : : 
bottom die E by the pressure of the top die F. It} A lump is drawn down very roughly (Figs. 258 
is then taken out and placed in an angular recess | and 259) thicker than the hook, but narrower, at 
in the bottom die, the long end being uppermost, | one heat. At another heat it is put between a 
C. A mandrel D is inserted and the top die bends | pair of top and bottom roughing dies under the 
the free end over the mandrel, thus forming the | steam hammer, which spreads and thins the lump 
square. | to fill up the dies, but leaves a fin something like 
The next operation is seen in Figs. 250 and 251, 4 in. thick (Fig. 260) and of variable width all round. 
in which the socket, after being brought to a weld- | At the same heat the forging is driven through a 





ing heat, is laid in the die A, the doubly tapered | stripping die (Figs. 261 and 262) which cuts off 
drift B inserted, and the top die C brought downupon | the fin. Then the finish is imparted in a psir of 
it, closing the weld. The drift B is then pushed, | dies similar to those used for roughing out. 
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so that the plate is dished gradually, to avoid dis- 
tressing the fibres too much. 

The dies consist of top A and bottom B. Lugs 
are cast at the sides of each, with holes for the 
insertion of bars for lifting and adjusting them by 
on the table. The top die is, bolted to the top 
ram by the slot holes shown. The dies are of 
cast iron, and necessarily very stout and mas- 
sive. Such a piece of work as this manger, 
if dished and flanged by the ordinary_methods of 
the plater, would be an expensive job; and if cast, 
as they usually are, they are also expensive by 
reason of the size of the moulding-box wanted, and 
the large quantity of sand to be rammed, while the 
metal cannot be run so thin as a sheet metal plate, 
and if it could, the mangers would be liable to 
fracture. This, therefore, affords an illustration, 
among many others, of one of the economies of 
the practice of die-forging in a shop, economies 
that result from extensions of the practice into 
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by the horizontal ram of the machine, through the 
forging, making its interior straight and smooth. 
The shoe, bent from a piece of plate, is now welded 
to the socket in the pair of dies shown in Figs. 252 
to 257. These are but a single pair of dies, each 
being shown in plan and joint face views re- 
spectively. The bodies A B are made of cast iron 
faced with steel, C D, screwed to form the joint 
and working faces of the divs. These pieces U D 
are recessed out to take the rough forging. The 
welding of the shoe to the socket is performed 
while the latter is retained in the socketed portion 
E. Afterwards the entire forging is placed in the 
recess F’, and set to correct form Ard seam the dies, 
and by the aid of a drift inserted and pressed down 
by the top ram. This drift is fastened to the top 
ram, which withdraws it after the setting is accom- 


plished. The die A (Figs. 252, 253, and 256) is the 
one which is bolted to the table of the press. The 
other, B (Figs. 254, 255, and 257) is bolted to the 
horizontal ram of the press. 





There is much similarity between draw-bar hooks 


The draw-bar plates (Fig. 263) are made at one |8 heres of utility that could not easily be contem- 

heat in less than a minute. The plate is stamped | Nated in its first inception. Similar extensions 

with a punch in a die to the outer shape and / follow in plate moulding and in the practice of 
dimensions by the vertical ram of a press. | automatic machines. 

Then it is picked - and set ina plain Some other illustrations of deep work must be 

die at the rear of the main block, and the deferred to another article. 

a — by a single movement of ae 
orizontal ram. 
The manger (Figs. 264 and 265) 4 ft. long, is an| THE BRITISH ASSOCIATION. 

example of a large piece of deep work stamped in | (Continued from page 547.) 

three heats in three separate sets of dies. A piece | Tue Economic SecTION. 

of plate is first cut (Fig. 266), with radii struck as! The Section devoted to Economic Science and 





shown, from three centres, for each end, and this Statistics was berthed in the Greek Lecture Theatre 
then goes through three successive pairs of dies, the of Glasgow University. The President was Sir 
general form of which is shown in Figs. 267 to| Robert Giffen, who read his address on the 
269, these figures illustrating the finishing die only. | Thursday morning of the Association week, in 
The difference in this and the preliminary forming accordance with custom. We have already dealt 
pair of dies is that the sides and ends of the latter at some length (see page 451 ante) with this 
slope at a greater angle, those of the ones illustrated | address. There was, however, one passage upon 
= comparatively little slope, and those of the | which we did not touch, and which may be 
second pair have a degree of slope that is interme-| here quoted as a fitting introduction to our 
diate between that of the first and the third set, | report of. the proceedings in Section F. ‘‘ May 











ENGINEERING. 





























DIE FORGING AT SWINDON. 
(For Description, see Page 568.) 























































































































































































































































































































































1 19.252. 9.253. 
. om iid $0 
Fig 246. ! ! Pig. 247. | = 
or eee : ret 
| . | | a | get ge 
c c 
Fig 248 ‘igabiupHiRer reba 
Fig. 254. . Fig 255. ; s 
To Tt 1 : 
Fig.249, ¢ J Fre | 
2 | : 
Fig. 256. Fig.251. 
2 ae a ie : @ 
€ 
th 9 f ] @ ( U Q 
D 
7) 8 
Fw.wil 
Fiig.250. Wy 
> 
c 
oo 
1 Fig.toz, | 
O O 
} : 10@/. T. ! “ip. A il = 
. Fin. 264, \) j P 
z 3 = == eee IEA 
Fig 26 BSN S y | ¥ i bd ee 
_P x65 
a 





Fig.258. 


(f Fig. 268. | ae. 
amie Tie oe 
























































Bae ie nae 


century, prepare the way for discussing the further 
topics which require a more elaborate treatment, 
and enforce the necessity for more and better 
records. We may emphasise the appeal, then, for 
the better statistical and economic education of our 
d public men, and for the more careful study by all 
pe ? concerned of such familiar publications as the 
Troan) resvus ‘Statistical Abstracts,’ the ‘Statesman’s Year-Book,’ 
: : ! _ |and the like. The material transformations which 
I once more,” said the President, in concluding | politics and in social and economic relations, is/are going on throughout the world can be substan- 
his address, ‘express the hope, as I have done | obvious; and although the decline in the rate of | tially followed without any difficulty in such publi- 
on former occasions, that as time goes on more| growth of population in recent years suggests &| cations by those who have eyes to see; and to 
and more attention will be given to these common | great many points which the statistics themselves | follow such transformations, so as to be ready for 
Statistics and the ideas derived from them? The/|are as yet unfit to solve, still the facts of the | the practical questions constantly raised, is at least 
domination of the ideas suggested by these common | decline, as far as recorded, throw a great deal of | one of the main uses of statistical knowledge.” 
figures of population statistics, in international | light on the social and economic history of the past! A vote of thanks to the President of the Section 
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for his address was moved by Major Craigie, who 
said that the Statistical Society was about to hold 
an international meeting to discuss what could be 
done in the way of ascertaining the population in 
countries where the census was not taken. Enor- 
mous issues depended upon the right treatment 
of population statistics, which have a material 
influence on the advance of civilisation. The 
motion was seconded by Dr. Dyer. 


ScorrisH COALFIELDS. 


Three papers were read in Section F on the first 
day of its meeting, Thursday, September 12, but 
only one was of engineering interest. This was a 
contribution by Mr. R. W. Dron, a mining expert 
of Glasgow, the title being ‘* Notes on the Output 
of Coal from Scottish Coalfields.” The paper stated 
that in the year 1660 the output of coal in Great 
Britain was about two million tons, of which 
quantity Scotland contributed probably about one- 
eighth, or 250,000 tons. At the present time the 
Scottish output amounts to over 33 million tons per 
annum. The author estimated the total quantity 
of coal produced in Scotland up to the present 
time at 1600 million tons; but there was still 
remaining 10,000 million tons to be worked. There 
has been of late years a growing uneasiness as to 
the duration of our coal supply, but that evidently 
is not a new feeling, for the author stated that for 
400 years there have been many alarms regarding 
the approaching exhaustion of coalfields, and laws 
have been passed either prohibiting the exporta- 
tion of coal, or imposing a heavy export tax on the 
article. Of late years the proportion exported 
had increased very largely. In 1861 it was 
only 6.4 per cent., whereas last year it amounted 
to over 20 per cent. In 1861 the home con- 
sumption per head of the population was about 
3 tons per annum, whereas it was now over 
5 tons. Most of the Scottish coal exported went 
to the Continent of Europe, and about 25 -per 
cent, of the whole export went to Germany. If 
the export and home consumption were to continue 
increasing at the present rate, then by the end of 
this century the Scottish output would be 60 mil- 
lion tons per annum, and the 10,000 million tons 
available would be exhausted in about 180 years. 
If all the coalfields were producing coal in the same 
proportion to their area as Lanarkshire, the output 
of Scotland would be 60,000,000 tons per annum. 
In the author’s opinion such an output would never 
be required, because methods would be found to 
use the coal much more economically than at pre- 
sent. More than one-half of the Scottish output 
came from the Lanarkshire coalfield, and at the 
present rate all the coal in that county would be 
exhausted in forty years; but within twelve or 
fifteen years all the thick and easily wrought seams 
of the Clyde basin would be worked out. This was 
not such a serious matter for the population of 
Glasgow and the West of Scotland as at first sight 
it might appear. The royalties payable on these 
coals were from 9d. to 1s. 6d. per ton higher than 
were payable on similar coals in the outlying dis- 
tricts. As the Lanarkshire coals became exhausted 
less money would be paid to the landlords and more 
to the railway companies, but the net result would 
not be any very serious increase in the cost of fuel. 
The average royalty payable in Scotland in 1891 
was 6.54d. per ton. The average profit earned by 
the coalmasters under normal conditions was 8d. 
per ton. Coal-cutting machines had been in use 
in Scotland for over 30 years, and last year 
529,791 tons were produced by that method. It 
was the physical conditions under which most of 
the seams were now being worked that prevented 
the more extensive use of these labour-saving 
appliances. In practically every case where coal- 
cutting machinery could be used to advantage it 
had been adopted ; but in the future it might come 
to be more Kh “ty used when thinner seams were 
opened up. In comparing the work done in 
different countries, the r stated that the pro- 
duction of coal in America was about 400 tons per 
annum for every man employed ; in Seotland. it 
was 360 tons per man; and in Germany 270 tons 
per man. The production in America was easily 
accounted for by the men working six, and some- 
times seven, days per week. 

The other two papers read in this Section were 
on ‘*The Postulates of the Standard,” by Mr. 
W. W. Carlile, a contribution that evoked some 
unfavourable criticism ; and on ‘‘ The Growth and 
Geographical Distribution of Lunacy in Scotland,” 
by Mr. J. F. Sutherland. 





Surpprne SvuBsrvieEs. 

At the second day’s sitting, Friday, September 13, 
five papers were down for reading in the Economic 
Section. The first taken was an interesting and 
instructive contribution from the pen of Dr. B. W. 
Ginsburg, the subject being ‘‘ Shipping Subsidies.” 

The subject of Dr. Ginsburg’s inquiry is one of 
considerable importance, and as it includes many 
subsidiary economic problems, the paper was neces- 
sarily a very long one. Itis to be regretted thatin so 
important a maritime centre as Glasgow there were 
not some shipowners to come forward and give the 
benefit of their views and practical experience. The 
author divided his subject into two main portions ; 
the first dealing with the question of subsidies for 
fast mail ships suitable to be auxiliaries to the 
Navy, and the second with the inducements offered 
to vessels which are ‘‘mere beasts of burden ’— 
vessels, the author says, whose individual qualities 
matter little, but fulfil the most necessary function 
of shifting the great bulk of our commerce. Dr. 
Ginsburg takes the precaution of pointing out that 
the line of distinction is not absolute, as one class 
merges into another. We would also point out 
that from a commercial point of view the individual 
qualities of the beasts of burden—the expression is, 
at any rate, preferable to the invidious title ‘‘ ocean- 
tramp ”’—matter a good deal, for it is, in the pre- 
sent day, nearly impossible to make an ill-designed 
cargo ship pay, as it is to earn a profit with an 
obsolete liner. 

The requirements for mercantile cruisers include, 
shortly, duplication of machinery, considerable sub- 
division of hull, keeping low the tops of cylinders, 
steering gear below water .line, protection by 
specially arranged coal bunkers, and the strengthen- 
ing of decks to take armament. There are also 
requirements as to the proportion of Royal 
Naval Reserve officers and men. We have in this 
country built five vessels which the author con- 
siders to be in the highest class in combining sub- 
division with high speed and duplication of ma- 
chinery. Attached to the paper were Tables of 
the reserved merchant cruisers of various powers, 
and from this it would appear that while England 
non two ships of 22 knots—the Campania and 

ucania, and three of 20 knots—the Teutonic, Majes- 
tic, and Oceanic—in Germany’s list the five fastest 
ships range between 234 and 21 knots ; the Deutsch- 
land, Kaiser Wilhelm II., and Kronprinz Wil- 
helm, all being put at 234 knots, the Kaiser 
Wilhelm der Grosse at 22 knots, and the Kaiser 
Frederick at 21 knots. France has four 22- 
knot ships on her list built and building ; Russia 
has six 20-knot ships ; and the United States two 
21 and two 20-knot vessels. The Japanese 12 ships 
of the mercantile reserve are all 13 knots, excepting 
one of 14 knots and one of 13$knots. In regard to 
size Great Britain has on the register of shipping 27 
ships over 10,0Q0 tons, Germany 24, the United 
States 6, France 2, and Holland 3. In the lower 
classes British preponderance is more assured, for 
between 7000 and 10,000 tons we have 78 ships, as 
against 20 of Germany ; and 243 between 5000 and 
7000 tons, as against 80 for Germany. The numbers 
ssed by any other country are not considerable. 

e paper refers to the organisation of the Russian 
Volunteer fleet. At first the vessels were old and 
slow, but in 1890 a twin-screw ship named the 
Orel was built by Hawthorn, Leslie, and Co., and 
about 14 ships, each larger and better than her 
predecessor, have followed. The Volunteer fleet 
is, as far as is known, manned entirely by 
naval officers and men, and some say it carries 
a partial armament at all times. Although it 
has certain burdens, it has also great privileges. 
All Suez Canal dues are paid by the Government. 
it has a constant supply of troops on its eastward 
voyage, whilst homeward it brings invalids and 
time-expired men, and has a most important mono- 
poly in the carriage of tea. In mache. Germany, 
it is impossible to discover the exact conditions 
upon which the Government has a call on the bi 
merchant vessels. The author’s inquiry address 
to the German Admiralty was met with the response 
that the terms could not be disclosed. The owners 
state that they have no subsidy on the Atlantic from 
the State ; but, like our own fast ships, they have 
earnings from the Imperial post office for work 
done; to them, as to our ships, certain inducements 
to construct in accordance with Admiralty require- 
ments are offered. Unlike our own vessels, when 
not required for the Atlantic competition, or when, 
perhaps, a little past that work, they can always fall 











back on the Chinese or Australian service, where a 
handsome subsidy is attainable. But these ships 
have not only to be built and manned according to 
Government requirements, but they must also be 
constructed in national yards, and this restricts the 
field of selection and competition for the ship- 
owner. On the State railways preferential rates 
are given to material for ships.* Dr. Ginsburg 
had obtained some interesting figures on this 
point from Messrs. Harland and Wolff, and 
from these he had drawn out an instructive 
table calculated to show quantitatively the 
effect of the preferential tariff and the saving 
due to free Customs entry for ship material. 
On account of the preferential railway tariff alone 
the value would be about 19]. 2s. per mile for 
the material carried for a fast Atlantic liner ; for 
a cargo steamer about 111. 14s. per mile. 

The policy of building very fast liners is dis- 
cussed, and the author questions the pretensions 
as to profits made put forward by some sup- 
porters of the high-speed principle. Comparing the 
Deutschland and the Ivernia, the former is the 
larger by about 15 per cent., but the cost would be 
nearer 50 per cent. than 15 per cent. The German 
ship has a crew of 553 persons ; the Cunarder has 
but 257. The indicated horse-power of the Deutsch- 
land is given as 35,000; that of the Ivernia 
is 10,500. The Ivernia carries a huge cargo, as 
well as a fair number of passengers, and has been 
running steadily ever since she came out; the 
Deutschland did not run between November and 
April. Still, it must be remembered that kudos 
counts for something. Taking these and other 
points into consideration, the author concludes 
that speed beyond a certain limit is not commerci- 
ally desirable, and that therefore, if military con- 
siderations demand it, the State must give adequate 
inducements. At present the annual subvention 
of 77,8131., divided amongst seven companies, is 
really trifling; and it may be agreed that ‘‘the 
subsidies are certainly not sought by the com- 
panies,” as an Admiralty witness said before a 
House of Commons Committee. ‘‘ France, Ger- 
many, and Russia have been increasing the number 
and improving the speed of their ships suitable for 
the task of supplementing their force of naval 
cruisers in war time. Great Britain is dropping 
behind, few such ships being built at all, and her 
latest ships being less speedy than the recent 
German vessels, and, indeed, than the British 
steamships previously constructed.” 

The British shipbuilder, the author continued, 
has cheap labour, cheap steel, and cheap coal ; but 
against these are to be set the following statutory 
disabilities : The Merchandise Marks Act, light 
dues, regulations as to manning, crew space, and 
crew food, Life-Saving Appliances Act, and the 
Load-Line Act. The paper also deals with the 
encouragement given a the French and Italian 
Governments to sailing ships. The total amount 
of money distributed in bounty on the construction 
of both sailing vessels and steamships in France 
seems to have varied from a minimum of 80,7351. 
in 1892 to a maximum of 205,833]. in 1897, the 
amount devoted in 1900 being 196,000/. The navi- 
gation bounties now exceed 452,000 per annum, 
and in 1898 were nearly 482,000/. Construc- 
tion bounties have little permanent effect in 
aiding the shipowner if the experience of 
Messrs. Bordes, of Nantes, be taken as a fair 
example. This firm calculated that under the 
system prevailing they could afford to pay 20 to 25 
per cent. more for French-built than for foreign- 
built vessels. They found, however, that in 1893 
the tender of the French builders was 34 per cent. 
higher than that of the British ; whilst in 1896, 
when the effect of the law of 1893 was more fully 
felt in France, this extra cost had risen to no less 
than 82 per cent. The author concludes that both 
at home and abroad there is a natural tendency 
towards concentrating the trade of the world in the 
hands of steamship companies, with the consequent 
diminution of the numbers of sailing vessels and 
tramp steamers. He did not think that any one in 
this country would urge the adoption of construc- 
tion bounties, nor of general mileage bounties. 
The point in question seems to lie in the organised 
opposition of subsidised foreign lines to our own. 
At one time Britain was unassailable ; serious oppo- 
sition was not felt till the eighties, when the Nord- 
deutscher Lloyd express service to New York 





* In an article on ‘‘German Shipping Bounties” this 
question was discussed. See page 411 ante. 
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to attract attention ; though the Messageries 
aides began an opposition to the Peninsular 
and Oriental Company some twenty years pre- 
viously. In the New York trade four countries are 
in mail competition. All give some inducement 
for armed-cruiser work. France gives a speed 
bounty which has a possible maximum of 48,0001. 
per annum, and also subvention of 219,000l. per 
annum. The German Government is said to give 
no bounty on the Atlantic, but to pay a sum of 
65,0001. per annum for carrying western mails. 
The United States gives 4 dols. a nautical mile for 
carrying Trans-Atlantic mails. This works out about 
25001. a trip. There is also a monopoly of the car- 
riage of parcels into the States. Great Britain 
spends 101,705l. on her New York mails, paying by 
weight. Specially-addressed letters are sent by 
German or American steamers. This privilege is 
largely used, and accordingly the two British lines 
do not get anything like 50,0001. a piece for the 104 
voyages a year which their contracts with the Post 
Office entails. The Peninsular and Oriental service 
to Japan was commenced in the early ‘sixties, and 
was firmly established when the opposition of the 
Messageries Maritimes arose. Though the cargo 
traffic fell away somewhat, the passenger traflic 
was not seriously affected. In 1880 the Post Office 
made Shanghai the terminus, instead of Yokohama, 
and direct steamers were withdrawn by the British 
company, which accordingly began to lose ground. 
The Messageries have now some very fine vessels, 
and receive a subsidy of 243,347]. per annum for 
the Indo-China and Japan service. The Japanese 
have a fleet of twelve new ships—one built at 
Nagasaki, the others in Great Britain. Their 
speed is not great. It is said their subsidy works 
out at about 10,000/. per trip, whilst the whole 
expenses of the voyage, including canal dues, is 
about 15,0007. In 1898 the expenditure authorised 
by the Japanese Government was 272,959/. The 
German East Asian line was granted a subsidy of 
85,0007. per annum in 1895. The amount was 
raised to 160,000/. in 1898 for a fortnightly service. 
On the Australian service the P. and O. and 
the Orient lines each have alternate fortnightly 
service, each company receiving 85,0001. per 
annum. The competing French line, the Messa- 
geries Maritimes, receives 124,317/. per annum for 
a monthly service. The more recent Norddeutscher 
Lloyd service has a subvention of 115,000/. for a 
four-weekly service. According to Sir Thomas 
Sutherland, these figures work out for the P. and O. 
2s. 7d., for the Messageries 8s. 4d., and for the 
Norddeutscher Lloyd 6s. 8d. per nautical mile.* 
The Norddeutscher Lloyd have the further advan- 
tage in making their harvest in the Atlantic 
between May and November, and then taking up 
the Australian passenger service, which begins in 
November. The share of the Australian route sub- 
sidy earned in this way amcunts to 9550]. a 
trip. The Austro-Hungarian Lloyd is said to 
be making an attack on the trade of India. 
There is a subvention of 1s. 2d. a mile for ser- 
vices performed at a speed of over 10 knots, but 
the Post Office has a right to suit the itinerary 
to its convenience, and mails must be delivered to 
the Post Office free. The Suez Canal dues are, at 
least, in part refunded. The company has a ten- 
year loan of a million and a half florins. It has 
crews of Austrian officers and men exclusively, 
must use at least 20,000 tons of Austrian coal a 
year, and must hold its ships at the State’s disposal 
in case of war. The mileage bounty in the 
Adriatic and Mediterranean is 4s. at 10 knots, and 
5s. 11d. at 114 knots. On ocean voyages it is 
4s, 8d. at 11 knots. The bounty is increased 
10 per cent. for Austrian-built ships, and 25 per 
cent. if the vessels are one-half constructed of 
home materials. Though the Government assist- 
ance has increased over sixfold in 10 years, the 
Increase in tonnage shifted has barely increased 
50 per cent. 
_ The German East African line was inaugurated 
in 1890 with a subvention of 45,0001. a year ; this 
amount baa fixed because it was that which the 
British East India Company was said to have lost 
in running the service. The sailings were to be 
monthly ; but the company, after two years, ran 
an eight-day service between Zanzibar and Bombay, 
extended its main line from Delagoa Bay to 
Durban, and finally introduced fortnightly sailings 
on the main route. This was all done without any 





* Mr, Buxton Forman has, however, questioned these 


increase of the subvention, but in 1900—the 
rospect of trade increasing owing to events in the 
vaal—the subsidy was increased to 67,500/., 

and the service was practically doubled. 

In conclusion, the author said that, whatever 
the future may produce in America, at present Ger- 
many is our most successful rival. The encourage- 
ment she gives to ships is devised wisely, but on 
a liberal basis. Her development during the last 
ten years is most remarkable, but it should not be 
forgotten that her percentages of increase are 
calculated on a figure originally small. When it is 
seen how her two great lines have come trium- 
‘apes out of serious difficulties, it would seem to 

suggested that amalgamation in shipping might 
strengthen our hands. State aid in this country 
cannot be expected for any industry ; the genius of 
the people is against it. Without attempting to teach 
their business to shipping men, the author pointed 
out that sometimes new adventures had to be carried 
on at a temporary loss, and it sometimes pays to give 
facilities which the actual trade does not warrant. 
It would almost seem that in certain branches of 
the shipping trade, at least, there had been no 
private company which saw its way to risking the 
Initial loss to open up a new line, and so the State- 
aided foreigner crept in. In other branches it is 
possible too much reliance had been placed in an 
old name and existing connections, whilst no at- 
tempt has been made to meet threatened opposi- 
tion. It is certain that in any naval war we should 
severely feel the want of vessels like the Kaiser 
Wilhelm II. and the Deutschland. 

An animated discussion followed the reading of 
Dr. Ginsburg’s paper, in the course of which the 
idea of encouraging British shipping by bounties 
was largely condemned. Professor Alleyne Ire- 
land, of Boston, U.S.A., failed to understand 
how, in the case of the East African route, the 
transference of the trade could be attributed to the 
bounty received by the German line. It was diffi- 
cult to understand that the 45,0001. a year could 
have created the trade, which was there for the 
British company to secure if it had been well 
managed. is own experience in the West Indies, 
and he spoke as an Englishman, had been that the 
comparative decline of British shipping and of 
British exports arose from the fact that the Briton 
did not study the needs of his customers. If he 
had boots to sell, for instance, he would go to a 
country, and if the native foot did not fit his boot, 
he would say, ‘‘ What a foolish foot,” and go away. 
The German took a measure, and found the sha 
of the foot, and then sent boots to fit it. In 
America there was in contemplation a Merchant 
Shipping Bill which would put about 9 million 
pe into the pockets of four shipowners. Mrs. 
Archibald Little, who made an excellent speech, 
had evidently had some experience of the con- 
dition of industry in the t. She suggested 
that, in place of subsidies, companies opening up 
remote parts should receive the monopoly of a 
river or district for a certain number of years. A 
nation that had no shipping, if it wanted to build 
up a trade, granted subsidies, just as Russia had 
subsidised railways for the sake of the trade they 
would bring. England was in exactly the opposite 
condition, and shipowners should not need sub- 
sidies. It was diffteult to understand, however, 
how British companies could compete with foreign 
organisations like the North German Lloyd, with 
the German Emperor pushing up behind. The 
English were the largest travellers, but in the East 
they travelled by the German and Japanese sub- 
sidised lines, even the British minister went out in 
a foreign steamer, and Mrs. Little herself would 
shortly be going back to China by a Japanese 
steamer, because, as she was told, it was the best ; 
moreover, the fare happened to be 50/. instead of 
the 751. the P. and a Company charged. The 
speaker gave an account of her husband’s experi- 
ence in starting a river service in the Kast, by which 
he had lost through the Government seizing the 
vessels for naval use directly a difficulty arose. 
She also referred to the efforts made by Captain 
Wiggins in trying to establish a new e route. 
Sir Robert Giffen also spoke at some length on 
this paper, dwelling on the naval aspect of the 
uestion. If these very fast vessels like the 
eutschland were not needed for mercantile pur- 
poses, the Government could not be blamed for not 
supportingthem. He doubted whether such ships 
would be very useful in time of war, for though 
undoubtedly very fast, their range of action was 


reaching the high speed. In commenting on this 
int Dr. Ginsburg subsequently stated that the 
utschland could carry enough coal to steam 
across the Atlantic every fortnight at full speed, 
and that some of our fast steamers could go to 
South Africa and return without coaling. In regard 
to the utility of mercantile vessels as cruisers, we 
may point out that the subject was discussed by 
competent authorities at the spring meeting of the 
Institution of Naval Architects,* although opinion 
was divided. Captain Olover, U.S.N., who repre- 
sented the only Power that has had actual experi- 
ence with ocean liners in warfare, spoke highly of 
their efficiency. The whole subject of bounties, 
the President said, had been discussed for ages, and 
the general conclusion of economists was that no 
Government could distribute bounties so that they 
would bring a profit to the whole nation. He 
questioned whether Germany had made any money 
by the East African trade they had acquired. It 
was quite easy to give 25s. to get a sovereign back. 
It was the free-trade country which refused to give 
bounties, and which eschewed protection, that made 
the largest profits in the pon In regard to the 
legislative restrictions to which the author had 
referred, these might be more or less justified on 
philanthropic grounds, but it would be much better 
if, instead of making all the elaborate regulations 
about load-lines, life-belts, and a great deal more, 
the Government would leave the industry unfet- 
tered, like any other industry. He considered 
that considerable trade had been lost to England in 
consequence of restrictive shipping legislation. 

Dr. Ginsburg, in his reply, pointed out that it 
was not considered ill that those who started a 
railway should receive concessions from Govern- 
ment, and it was not easy to understand why the 
promoters of a new branch of shipping industry 
should not be similarly treated. In place of this ship- 
owners were placed under special restrictive laws. 


Export TRADE. 

A paper by Mr. B. Ellinger, on ‘‘ Thirty Years’ 
Export Trade, British and Irish Produce, 1870-99,” 
was next taken. We have not space to follow 
the author in all his figures, interesting as they 
are. He had, of course, no difficulty in. show- 
ing the advance made in a comparison of the 
last 10 years of the period as compared to 
the first 10 years. Perhaps the most suggestive 
part of the paper was that in which the author 

inted out the possibility of our export returns 

ing open to question in regard to values. It 
was this that was touched upon chiefly in the 
discussion, and it is, we need hardly say, a matter 
of considerable national importance. The questicn, 
of course, is not a new one; but in spite of it 
having been frequently raised, we are not aware 
that any serious effort has been made to inquire 
into the matter, and remedy the evil, which 
undoubtedly exists to a greater or lesser degree. 
The making of the declarations which the law 
demands from exporters, and on which the 
official statistics are founded, is considered quite 
junior clerk’s work in most offiees; in fact, 
as one speaker said, it was the office boy who 
made the best return he could so as to obtain 
his clearing at the Custom House. Sir Robert 
Giffen spoke of a prominent member of a former 
overnment who had been in business before he 
Secdaiin a politician. When this distinguished 
merchant took office at the Board of Trade 
all these returns and declarations of imports 
and exports which shippers had to make came 
before his notice, and though he himself had been 
a merchant, he had never heard of such a proce- 
dure. Mr. Bowley also spoke of the uncertainty 
of statistics, whilst Professor Smart thanked 
Heaven he was an economist and not a statist; but 
how one can be the former without the latter he 
did not explain. 

Three other papers were read this day: one on 
“The Theory of Progressive Taxation,” by Dr. 
Casel ; a second on ‘“‘The Economic History of 
British Agriculture in the Nineteenth Century,” 
by Mr. R. Wallace ; and the last on ‘‘ Food, and 
Land Tenure,” by Mr. E. Atkinson. 

After the week-end rest of a whole Saturday and 
Sunday, the economists and statisticians met, in- 
vigorated and refreshed, as the event proved, on 
Monday morning for the disposal of a long pro- 
gramme. The agenda included a joint discussion 
with Section L on ‘‘Economics and Commercial 
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limited owing to the quantity of coal burnt in 
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Education ;” but did not include, or at any rate did 
not mention, a much appreciated passage of arms 
between the President and Mr. O. 8. Devas on a 
point of religious discussion. There is always a 
good deal of combustible about in Section F, as 
there necessarily must be where so many subjects 
are matters of opinion incapable of proof ; and to 
introduce anything of a theological character into 
the Section has the same effect as bringing the 
contents of the blue and white papers of Seidlitz 
powders together in a glass of hot water. 


Supply anp DEMAND. 


The first paper taken was by Mr. T. S. Cree, 
and bore the title ‘‘ A Business Man on Supply and 
Demand.” Mr. Cree bases his opinions and con- 
victions on the teaching of the older economists, 
even Mill being somewhat too modern for him. 
The chief principle of all sound economics is the 
law that supply and demand are always tending to 
equality at a certain exact point of price. That the 
author states, and he certainly made out a very 
strong case, at any rate from the business point of 
view ; but he points out that Mill allowed the 
correction that equality was established not at an 
exact point, but that several different prices might 
satisfy the law; which only brought it to a 
kind of tableland where it ceased to be operative. 
Mill held that nothing but a strong combination 
could give workers a chance of holding their own 
against the employers. Mr. Cree, on the other hand, 
holds that there is not an inch of ground where 
the law of supply and demand cease to operate. 
It may, perhaps, be worth while to point out here 
that the supply of labour, as of other things, de- 
pends on demand holding out sufficient induce- 
ments for supply to beforthcoming. Workers may 
ask more because they are combined, but that 
merely shifts the _ of price, so long as neither 
side is coerced. r. Cree also takes exception to 
the well-known view set forth in Marshall’s ‘‘ Eco- 
nomics of Industry,” that an employer being a 
much larger unit than his men individually, and 
because the workmen are poor, and are known to 
have no reserve price, therefore union among the 
men was necessary. The author could not accept 
these propositions, but holds that wages are low 
because there are too many competing for the job. 

The discussion which, followed was of an animated 
nature, The Rev. Dr. Cunningham was of opinion 
that trade unions have exceedingly little respect for 
political economy—a statement that, we think, is 
not so true of the present day as it was a few years 
ago, at any rate, in the engineering societies. The 
argument that trade unions must be good because 
the condition of working men had advanced during 
the last 75 years, whilst trade unions had been 
legalised 75 years ago, was brought forward once 
more, and provoked the regulation counter, that 
the position of workmen has improved on account 
of the more ready production and distribution of 
commodities. A remark that fell from Dr. Cun- 
ningham is worthy of all remembrance. He would 
be glad to see the economic question studied more 
in connection with the law, with the constitution 
of society, and matters of that sort, and less as an 
abstract thing. We hope the Section will re- 
member this. There is no science that smells more 
of the lamp than the modern economical. To this 
cause may be attributed the undoubted fact—re- 
ferred to in the afternoon by Mr. L. L. Price— 
that of late years the influence of the economist 
over public opinion has waned. 

The President, in closing the discussion on this 
paper, said he thoroughly agreed with all the 
author had said. 


MARRIAGE AND Natatiry. 

We cannot deal here with the two papers on the 
decline of the birth rate, and the long and lively 
discussion to which they gave) rise. hether the 
falling off in the supply of infants is due to spiritual 
or physical causes is a question which might well 
be Toft to the divines and the doctors to settle. 
The ‘* Correlation of the Marriage Rate and Trade,” 
upon which Mr. R. H. Hooker read a paper, is 
also a subject, though extremely interesting, too 
recondite to be briefly treated. 


Economics aND ComMeRcraL Epvucation. 

In the afternoon the Economic Section F, and 
the new Educational Section L, met to discuss a 
paper by Mr. L. L. Price, of Oxford, on ‘‘ Econo- 
mics and Commercial Education.” The paper 
was worthy of a more suggestive discussion than 
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it provoked; and, indeed, the subject is one 
of the first importance for all industries. The author 
stated that the stir now arising on commercial 
education offers a fresh opportunity for’ asserting 
the claim of economics to a distinct place in the 
education of the citizen; economic guidance is 
more urgently required in practical affairs ; for 
many questions coming to the front of popular dis- 
cussion are economic in character. The pressure 
of commercial riv is likely to re-awaken the 
controversy between free-traders and Protectionists. 
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The superficial appearance of things may easily | 
mislead, and economists can render unique assist- | 
ance in disclosing the ‘‘ unseen” below the ‘‘ seen.” 
Similarly, with regard to questions classed as 
** socialistic,” which are attracting 





The individualistic spirit prevalent among Ameri- 
cans, who promise to be the most formidable of our 
commercial competitors, lends emphasis to the 
danger attaching to a trade union policy which, of 
unconscious or deliberate intent, may possibly offer 
real hindrance to the rapid use of new machinery or 
the speedy introduction of novel business methods. 
Restrictive legislation, for the same reason, must be 
scrutinised, although in the early days of the factory 
system economists erred from shortness of sight, 
and “‘ factory reformers” displayed more regard for 
the permanent welfare of the nation. Economic 
study is specially calculated to induce the habit of 
mind‘needed to discover and expose lurking fallacies. 

On this ground, the author said, a place may be 


increasing | claimed for the abstract reasoning of the text- 


notice, although economics is not entirely indivi-| books in commercial education. Business men d 


dualistic, and its conclusions may be modified by 
political considerations, its aid is nevertheless im- 

rtant. Both classes of questions are of special | 
interest for the merchant and the manufacturer. | 





with the concrete in their ordinary lives, and with- 
out some preliminary mental discipline they may 
fall a prey to unsuspected fallacies. Some eg 
in logic is held by most men to be beneficial, an 
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an acquaintance with economic argument, as ex- 
— in the theoretical reasonings of the text- 

ooks, may impart this training in close connection 
with the phenomena of business life. Although 
the business man may act by instinct rather than 
reason, instinct is often the slow product of large 
experience; and an ability to see and trace the 
connection between cause and effect cannot fail to 
be useful. Without some such mental training the 
possibility of a ‘‘plurality of causes” and an ‘‘inter- 
mixture of effects” may escape recognition ; and, as 
an intellectual discipline, the abstract reasoning of 
the economists affords a more rigorous and bracing 
exercise than economic history. Regarded from 
this standpoint, even ‘‘ mathematical methods ” of 
study, which induce precision, may find a place in 
commercial education; but the place cannot be 
large, as they foster the harmful idea that economic 
reasoning is too hard for average men. The use of 
theory as a mental training might be illustrated by 
many examples ; but the theory of money and of 
banking, which has undergone less change than 
other theories, and is closely related to the daily 
life of bankers and financiers, may be taken as a 
typical instance. 

Kconomic history must fill a very large place 
in commercial education. Too much time may 
hitherto have been spent on questions of origin 
which attract by the opportunity they offer for 
ingenious hypothesis, but are from their nature 
difficult to solve, and, by comparison, too little 
attention may have been bestowed on later but 
less misty periods, But it is impossible to gain 
a real knowlege of the causes and conditions 
of the commercial and industrial success of 
England without a special study of economic 
history, as general histories have dealt but scantily 
with economic matters. The maintenance of that 
success is, to some extent, dependent on the 
knowledge and on the investigation of the rise and 
fall of other nations which have been conspicuous 
in trade. 

Lastly, the paper said, statistics, which have 
also progressed of late, supply economics with the 
means of systematic observation, in default of the 
more effective mode of experiment open to a 
naw science like chemistry. An elementary 

nowledge of statistical technique and methods is 
& requirement of the times and a special need of 
commercial education. 

In the discussion on this paper the general tone 
adopted was largely that of a warning against 
specialisation. It is the usual cry of the school- 
master when it is proposed to direct education 
towards a definite end. It is undoubted that boys 
and young men cannot be taught a trade or pro- 
fession at school or college; but that does not 
mean that there is no need for specialisation. In 
regard to the study of economics, however, there 
is less fear of the student’s mental horizon becom- 
ing narrowed, for the reason stated by the head- 
master of University College School, that political 
economy is essentially a part of a liberal education. 
Equally to the point was the remark of Professor 
S. Chapman, of Owens College, Manchester, who 
pointed out that there has been a tendency to make 
commercial education mean merely book-keeping 
and shorthand. What was far more important, the 
Professor said, than teaching details of a particular 
trade, details of book-keeping, or even details of 
banking, was to teach the people the principles 
underlying trade and commerce. The principle 
expressed by Professor Chapman is beyond ques- 
tion ; but unfortunately for the practice, it is so 
much easier, and needs so much less capacity, to 
teach details than to elucidate principles. 

Professor H. L. Withers complained that there 
was very little agreement among commercial men 
as to what they wanted boys to know, and until 
they made up their minds it would be useless for 
teachers to take any considerable steps in the 
matter. Professor Withers is right ; but the com- 
mercial men are at a loss what should be taught, 
because they have not been taught themselves; 
therefore, unless the professors and schoolmasters 
help them, instead of saying it is useless to take 
steps, there is danger the whole business will come 
to a stop, and Mr. Price’s paper, together with the 
joint discussion of Sections F and L, be time wasted. 

At the conclusion of the discussion the Section 


adjourned. 
e sitting in this Section on the following day 
-~—Tuesday, September 17—Wwas largely devoted to 


questions of poor law and the position of women 
There was a paper on Glasgow 


as workers. 





wages, but it dealt chiefly with past times. A 
contribution on 


Tae Tramways Act or 1870, 


by Mr. E. F. Vesey Knox, ssid this measure had 
been a disastrous legislative experiment. Its chief 
blot was the want of compulsory powers for the 
taking of land. With a population of about 
1,000,000, Glasgow and district had 88 miles 
of tramway track. The population of Dublin and 
district was about 350,000, and yet they had 102 
miles of track. He took that as an example of 
what happened ina city which was the most pro- 
gressive of all their municipalities, and a city not 
naturally progressive, but where the Tramway Act 
was not in force, and where the matter was left to 
the Corporation. Though England ought, but for 
Parliament, to have led the world, as it did in 
railway construction, it had been kept behind other 
countries, and had suffered social, economic, and 
industrial loss. There was no other country which 
had so great a need for electric tramways as Eng- 
land. Practically no tramways were now made by 
companies on Tramways Act terms without modi- 
fications ; but the retention of the Act on the 
statute-book still did a great deal of injury to tram- 
way enterprise. 

The Economic Section was one of the few that 
met on the Wednesday of the session, when four 
papers were read ; but none of them were of especi- 
ally engineering interest. 

(To be continued.) 





THE NEW SUBWAY IN NEW YORK 
CITY. 
By Cuartes Prettnt, C.E., New York. 
(Continued from page 547). 

Tue second section of the work on the subway 
extends from Chambers-street to Great Jones-street, 
and includes four stations for local trains, situated 
at Worth-street, Canal-street, Spring-street, and 
Blacker-street respectively. Starting at Cham- 
bers-street, it proceeds under Centre-street until 
Reade-street is reached, after which it turns to the 
left under New Elm-street, and then to Old Elm- 
street up to Great Jones-street. This section of 
the line was sublet to the Degnon McClean Con- 
tracting Company. 

The soil encountered throughout is very loose, 
consisting chiefly of loam with sand underneath, 
with the exception of that part of the work which 
runs under Elm-street from Pearl-street to Broome- 
street. Formerly there was a pond here, which 
was gradually filled in with rubbish, so that some 
trouble is anticipated when this point is reached, 
especially in laying the foundations. It will 
probably be necessary to reinforce the soil by 
sinking piles. 

In this second section several methods of con- 
struction have been employed at different points. 
In that portion of the subway which runs under 


Centre-street, from Chambers-street to Duane-” 


street, a wide trench has been dug on: one -side 
of the roadway and gradually extended across the 
street and under the tracks of the surface lines, 
which are left undisturbed, being strongly timbered 
underneath. (See Figs. 36 to 39, page 574.) As 
soon as half the width of the subway is excavated, 
the foundation is laid, the steel bents set up, and 
the arches built. Then the space left between 
the roof of the subway and the superimposed 
surface tracks is filled in with rammed earth, the 
paving of the street is replaced, and the traffic 
confined to this half of the roadway, while the 
other {half of the subway is built in a similar 
manner. 

At Reade-street the line curves round a little 
to the left in order to pass under New Elm-street, 
and as there is little traffic and few obstructions at 
this place, the work of construction proceeds apace. 
A wide trench was here dug from house to house, 
and the four tracks of the subway built simul- 
taneously. The work of excavation was carrie 
on by pick and shovel, the earth being hoisted 
by means of two Lidgerwood cableways and con- 
veyed to elevated platforms for removal by 
trucks. 

Heavy strutting was found necessary in order to 
maintain in place the gas and water pipes, and 
electric conduits, which were laid in great num- 
ber under the new street, as also to shore the 
adjoining houses. This was specially necessary 
when the floor of the subway was lower down than 











the foundations of the houses, acommon occurrence 
with the older structures, 

The sides of the trench are strutted with sheeting 
planks ; and, when with the progress of the excava- 
tion, the floor of the subway is reached, it is reduced 
as much as possible to a horizontal plane. A 
stratum of concrete is then laid on, not less than 
8 in. in thickness, after which the waterproofing is 
spread over it as described for the first section. 
Close to the sheeting planks a brick wall is built, 
4 in. thick, whose inner surface is covered with 
waterproofing, which renders the side walls imper- 
vious to water. The waterproof covering of the 
foundation bed next receives an additional layer of 
concrete, not less than 1 ft. thick, into which are 
embedded the footing stones of the steel bents. 
These footing stones are 2 ft. 3 in. by 2 ft. 3 in. 
by 12 in., and are made of blue stone, granite, 
or other hard resisting material. Holes are cored 
in the footing blocks for the reception of the pins 
of the columns of the steel bents. 

These bents are made of three central and two 
lateral columns, the former being made up of four 
Bull angles, 4 in. by 3 in., rivetted to a web-plate, 
6 in. by } in., so as to offer a cross-section of the 
form of the letter H. The foot of the central 
column consists of a steel plate, bent at right 
angles and riveted to the column itself and to the 
base-plate, the dimensions of the latter being 1 ft. 
by 1 ft. 4} in. and jin. thick. The bedplate is 
provided with holes for anchoring the column to 
the footing stone. At the top of the column there 
are two angles, 8 in. by 33 in., 6 in. long, and 4’; in. 
thick ; while near the top holes are bored to 
receive the struts intended to strengthen the 
girder. The lateral columns consist of 12-in. 
I-beams, with angles riveted at the edges of the 
web so as to form the top and bottom of the 
column, another angle being riveted to the flanges 
in order to increase the footing. The base of the 
lateral columns is formed by a plate similar to 
those of the central columns, but smaller in 
dimensions. It is provided with two holes to 
allow of its being anchored to the footing stones. 

The columns support a steel girder, whose 
dimensions vary with the traffic of the streets above, 
being increased wherever the depth of the structure 
exceeds 5 ft. The bents are placed 5 ft. apart 
between centres, and are kept in place by {-in. iron 
rods bolted to the girders. 

Between the inner flanges of the lateral columns 
is placed a wooden centre, consisting of a segmental 
arch, while the space between it and the 4-in. 
brick wall is covered with waterproofing. Wooden 
centres are also placed between the girders and 
under their flanges, the segmental or ‘‘jack” 
arches being built of concrete, 1 ft. 3 in. thick at 
the springers and 9 in. at the crown. These arches 
are then covered with waterproofing, which layer 
forms a continuation of that laid on the sides. 
Another layer of concrete, 6 in. thick at the centre 
and 4 in. at the sides, completes the construction 
of the road, so that when the wooden centres are 
finally removed, the subway is found to be entirely 
lined with concrete on the inside. 

Where extra depth is needed on account of 
pipes near the roof of the structure, the concrete 
segmental arch is replaced by a ;%; in. buckle-plate, 
on the extrados of which waterproofing js laid, with 
a thin layer of concrete on top. 

The concrete used in constructing the subway 
is made of sound, clean, screened gravel, or sound 
broken stone, mixed together with cement mortar 
consisting of Portland cement and sand. The 
stones are not to exceed 1 in. in their longer 
dimension for the finishing floor, nor must they be 
greater than 2 in. or less than } in. for any other 
part of the work. 

The different components of the concrete are 
taken in the following proportions : For the founda- 
tions in wet ground, where the thickness of the 
material isnot to exceed 24in., 1 part of Portland 
cement, 2 of sand, and 4 of stone are used; 
but when the thickness exceeds 24 in., as also in 


d| the case of dry ground or rock, the composition is 


to consist of 1 of cement, 24 of sand, and 5 of stone. 
For the arches of the roof and side walls, where 
the thickness does not exceed 18 in., the proportion 
is 1 of cement, 2 of sand, and 4 of stone. Finally, 
for the side walls and tunnel arches, the compound 
is to consist of Portland cement 1, sand 24, and 
stone 5. a 
To prepare the concrete in the large quantities 
nesael for this section of the subway, the Degnon 
McClean Contracting Company use the Ransome 
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concrete mixer, built by the Ransome and Smith 
Company, of Brooklyn. The mixer consists of a 
hollow, rotating iron and steel drum 6 ft. in dia- 
meter and 3 ft. long, with openings in the heads. 
It contains kneading-wings for mixing, and hinged 
shelves for lifting and throwing the concrete out 
into shutes. The shelves are set for mixing or for 
discharging by means of a lever that does its work 
automatically, and without interfering with the 
operation of the machine. The drum is carried on 
four chilled steel friction rollers, the bearings of 
which are supported by the wooden frame. Power 
is transmitted to the drum ee a pulley and 
gears attached to countershafts. To operate the 
mixer, the attendant first puts into it the required 
quantity of water. A measure of cement, followed 
by others of sand and gravel or broken stone, is 
then wheeled up and dumped into the opening in 
the drumhead. These materials are turned over 
30 or 40 times in a minute, so as to form in that 
brief space of time the desired intimate mixture. 
The machine is operated by a 10 horse-power ver- 
tical engine driven by compressed air, and is capable 
of supplying over 200 cubic yards of concrete per day. 

The standard construction of the four-track sub- 
way has been somewhat modified in the portion of 
the line included between Grand-street and Broome- 
street, another intercepting track being here laid for 
switching purposes. Instead of using another cen- 
tral column, which would have obstructed the road, 
heavy steel girders, 36 in. high, are used to span the 
distance between the columns. At some points, 
too, the columns are 22 ft. apart, instead of 12.6 ft., 
as in the standard construction of the subway. 

As already stated, there are four stations in this 
section for local trains, all of which are situated 
at the smaller of the two depths which have been 
adopted for all such trains on the subway. They 
are placed on each side of the road and close to 
the walls, as the outside tracks are intended for 
local trains, while the middle ones are reserved 
for expresses. One of the features of the local 
stations is that the outside tracks are at a higher 
level than the middle. As even the locals are 
intended to run at a fairly high rate of speed, Mr. 
Parsons has so arranged the levels of the road 
that in approaching a station the train runs up 
grade ; while on leaving, it runs down grade. In 
the first case, the grade helps the brakes in reduc- 
ing speed ; while, in the other, gravity helps the 
engine in resuming its high rate of running. 

The stations situated at the smaller depth from 
the surface offer some peculiarities in their construc- 
tion. The side columns of the bents, which consist 
of I-beams in the standard construction of the 
subway, are here replaced by cast-iron columns 
supporting heavy girders placed parallel to the axis 
of the road and whose upper flanges form the curb 
of the street. To these heavy longitudinal girders 
are riveted the cross beams of the steel bents as 
well as other beams needed for the covering of the 
platform and station. .The former is usually sup- 
ported by I-beam columns; but where the space 
available is small, other beams resting on isolated 
columns have been used. The side walls are made 
of a thin brick wall, a layer of waterproofing, and 
concrete arches. The roof is formed by concrete 
vault-like slabs, which likewise form the side-walks 
of the streets. The side walls are lined with white 
enamelled bricks and wainscoted with slabs of 
marble. The stations are provided with all requisites, 
such as toilet-rooms, benches, and newspaper stands. 
The entrances to the stations, located on each side- 
walk, consist of an iron framework covered over 
with a glazed roof, which admits light to the descend- 
ing stairways. 

The plant which provides power for the first two 
sections of the subway is situated at the corner of 
Centre-street and Reade-street. It consists of four 
horizontal return tubular steam boilers, two of 
which develop 200 horse-power each and two 
others 225 horse-power each. ‘There are two 
compressors of the Ingersoll type, 24 in. by 
24 in. by 30 in. The compressed air is conveyed 
along iron pipes laid in the ground to the various 
working points along the line, where it is used for 
blowing the furnaces, for riveting, hoisting, and 
driving the engines of the concrete mixers. For 
all these purposes compressed air has been found 
@ convenient substitute for steam. 

In one section of the subway the excavation and 
handling of material is being effected by aid of the 
electric ropeway of the W. F. Brothers Company, 
of Singer Building, New York. This is illus- 


seen that the cable is stretched between two A- 
frames on shears which stand at an angle of about 
45 deg. with the horizon. These frames have no 
foundation, but the feet are merely put into the 
ground. The pull of the cable is taken at each 
end by a counterweight of any material that is 
handy, such as excavated rock, bricks, or the like. 
The counterweight does not rest on the ground, 
but is suspended so that it can rise and fall with 
the tension on the cable. On the cable then 
travels a crab under the charge of a man, who rides 
upon it, the motive power being electric, derived 
from trolley wires, which are indistinotly shown in 
the engraving. This crab is designed to deal with 
l cubic yard of material at a time. It lifts the 
bucket, conveys it along the cable to the end, 
where it dumps it into a cart (Fig. 42). The crab 
then returns for another load, the whole operation 
requiring only from two to three minutes. Two 
crabs may, of course, be mounted on the same 
cable, each delivering at its own end. When the 
crab raises a weight the counterweights are raised, 
slackening the cable, and easing of part of the 
strain. As the crab approaches the shears the 
vr falls, straightening the cable and 
rendering the gradient easier. 

The whole arrangement is so exceedingly simple 
that it can be understood from the illustrations. 
Its special advantages for this kind of work are 
that it occupies very little space in a street, and can 
be worked from the electric supply mains without 
the employment of engines and boilers. The 
power required for one-yard buckets is 10 horse- 

ower. ere are no hauling ropes or tail ropes. 

e are informed that on the section of subway in 
the hands of Mr. John Shields, the actual cost of 
handling material by this hoist is .0205d. per 
cubic yard. The length worked is 530 ft., and the 
plant is very easy to transport as the various sec- 
tions of the work are completed. Mr. Warren 0. 
Bevan, of 58, Lombard-street, London, has the 
sole control of the ger rights for this machine 
for the entire world, with the exception of the 
United States and Canada, which rights have been 
disposed of. 

(To be continued.) 





WEstincHousE Exectro-PNgumAtic SigNAL PLant.— 
The recent order given by the North-Eastern Railway 
Company to Messrs. McKenzie and Holland, for an in- 
stallation of the be traren: wg 4 electro-pneumatic signal- 
ling system, is evidence that this system, which is in very 
considerable use both in America and on the Continent, 
is growing in favour in this country. The North- 
Eastern plant is to be erected at Tyne Dock. I6 will 
consist of two cabins, one containing an electro pneumatic 
locking frame of 71 levers, and the other a locking 
frame of 35 levers, making a total of 106 levers. Had the 
old style of mechanical locking been adopted for these 
cabins, about 250 levers would have been = The 
installation at Tyne Dock cannot be regarded as in any 
way an experiment, even so far as this we is con- 
cerned, e Great Eastern me Ml ad this 
system in use at the Whitechapel 8 Yard since 
Fates , 1899. It has worked perfectly since its installa- 
tion. It has been in use continuously—weekdays and 
Sundays alike—since the date of its installation, and 
throughout its working has been perfectly satisfactory: 
The Lancashire and Yorkshire Railway Company ordered, 
some time ago, for their new station at lton, @ 
71-lever electro- pneumatic locking frame. It is ex- 

ted that this will be placed in use very shortly. 
n connection with this system, the following figures, 
dealing with the installation at the Boston (U.S.A.) 
Railway station, are of interest. The figures are supplied 
by the courtesy of Mr. Sanborn, of the Boston Terminal 
mpavy. The whole of the points and signals at this 
station are operated on the Westinghouse electro-pneu- 
matic system. ‘The size of the installation will be 
gathered from the fact that the total lever movements in 
each week-day of 24 hours are 27,621, and each Sunday 8019 
movements. This gives a total for the month of September 
last of 730,620 movements. During September, however, 
there were 25 extra trains to be dealt with on Labour 
Day, by which about 801 additional lever move- 
ments were required. Consequently, for the month of 
September, the total lever movements reached the high 
figure of 731,511, During this month there were no 
failures to cause delay. The trains were, however, de- 
layed five minutes in all, due to a broken shoe falling in 
front of a point, and preventing the point being moved 
over. At this station the average daily train movements 
are about 2500 on week-days, and about 726 on Sundays ; 
meaning for the month of September (25 week-days an 
five Sundays) a total of 66,130, or, including the extra 
trains, a total of 66,200 train movements. These res 
require no comment, and speak for themselves as to the 
capabilities of the Westingh« tro-p tic system. 
It is further interesting to note that the exhibit of this 
system atthe Pan-American Exposition, at Buffalo, by 
the Union Switch and Signal Company, who manufac- 
= = apparatus in America, has just gained the gold 
medal. 








trated on pages 674 and 675, in which it will be 





PROTECTED TWIN-SCREW TORPEDO- 
BOATS ‘*SIROCO” AND “MISTRAL.” 


MM. Avcustin Normanp anv Co, of Havre, have 
recently delivered to the French Government, at Cher- 
bourg, two protected torpedo-boats, fitted with the same 
machinery and boilers as the Cyclone. The trials offer 
special interest on account of the very heavy weights 
carried. The dimensions are : 


Length onloadline ... .. .. 147 ft. Oin. 
Extreme breadths outside armour... 16,, 10,, 


The nickel steel armour extends to the machinery and 
boiler compartments, and is distributed as follows : 


Vertical sides from 8 in. below the water- 
line to the deck. 

Fore-and-aft bulkLeads from 16 in, below 
the water-line to the deck. 

Vertical sides of coverings of all parts of 
machinery and boilers and of the steer- 
ing engine above deck. 


9- Millimetres f All horizontal parts of deck and hatch- 

(44-in.) bare ways. 

The total extra weight resulting from the addition of 
armour—including the strengthening of the hull amid- 
ships, and the addition of a central hollow keel 1 ft. high, 
extending to about one-half the length of the boats, and 
intended to stiffen the central part of the structure, and 
to check rolling—is nod less than 24 English tons. © 

The hulls are very strong. as was proved by an accident 
which occurred to an exactly similar protected torpedo- 
boat in a trial outside Lorient. When steaming at about 
23 knots, during foggy weather, she ran end-on against a 
rock rising above water; and although several men were 
injured by the shock, no material damage, beyond the 
crushing of about 25 ft. of the fore part, occurred to the 
boat, which was towed back to harbour. 

The total other weights carried on trial, exclusive of 
chains, anchors, masts, boats, &c., and comprising only 

lo tubes and compressing pump, artillery and 
ammunition, provision water for boilers and crew, coals 
ey for steaming 1020 nautical miles at 14 knots, 
crew and effects, provisions, including 5 tons for sundries 
to complete displacement at sea, amounted to 399 
English tons in the Siroco and 43.2 tons in the Mistral. 
rare Seg the displacement on trial: 177.5 English 
tons for the Siroco and 178.7 tons for the Mistral, was that 
ay boats on — eae sa 
6 very wisely m the general custom o' e 
French} ‘Admiralt to have the trials of ships made at 
what was believed to be full load; but lately this rule 
has been enhanced, as it was ascertained that these full- 
load trial displacements were often inferior to the real 
displacement on service. 

If the 24 tons due to armour are added to the above 
weights, we see that the total weights carried on trial 
amount to 63.9 and 67.2 tons respectively; that is to say, to 
about 37 per cent. of the total displacement. This is far 
from the 35 tons carried on board destroyers of much 
larger displacement. The weight of coals put on 
was determined by an eight hours’ preliminary trial. 

The full-speed trials, which took place after the ordi- 
nary preliminary runs on the measured mile, were of 
four hours’ duration, one hour of which was to be run at 
22 knots, one hour at maximum speed, and the next two 
hours at 22 knots. 

The one-hour maximum speed was found to be 28 341 
knots for the Siroco and 28.102 knots for the Mistral. 
Only 26 knots were due according to contract. The 
maximum speed of the Cyclone (unprotected), with a 
ag x tpn of 141 English tons, was 30.7 knots. 

tis generally admitted that great speed can only be 
attained by reducing all weights to, and even beyond, 
their extreme limite. This is, no doubt, true to a 


24. Millimetres 
(1-in.) bare 


great extent. However, from the above results, which 
‘may be said to be extraordin 


ary on account of the un- 
usual importance of the deadweight carried, there seems 
‘ood reason to believe that not only sufficient strength 
ub a very complete armament, and even some protection, 
may be given to torpedo-boats and destroyers without an 
abnormal reduction of speed. 





Moror-Car Borters.—Speaking of motor-car boilers, 
Mr. C. E. Stromeyer, in his memorandum mted to 
the general meeting of the Manchester Steam Users’ 
Association, said it had been his duty to refuse guaran- 
tee to some, as being unfit for their intended working 

ures. Their margins of safety were m less than 
1s Customary with even less dangerous —— There 
were, he added, many motor-car steam boilers, of excel- 
lent design and workmanship, about whose safety there 
should be no doubt, and some ers arranged for 
all their boilers to be certified by the Association. 


Gas at BirmMINGHAM,—The gas committee of the Bir- 
mingham city council reports that contracts have been 
entered into for the gas coal and oil required during the 
year ending 30 June, 1902, at prices somewhat lower 
than those of the vious year. The committee also 
reports a considerable further falling off in the values of 
coke and breeze. In March of this ow the price of coke 
was 183. per ton at the gas works. This was reduced in 
April to 153. 6d. per ton, and the committee, after care- 
fully reviewing the position, has made a further reduction 
to 12s. 6d. par ton, dating from September 2. The com- 
mittee also reports that it has arranged with the con- 
tractors the amount per ton to be paid to the council for 
coal gas tar during ee ending June 30, 1902; but at 
@ price considerably w that of last year, owing to the 
low market values of the by-products of tar, upon which 








the contract price is determined 
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COMPOUND EXPRESS LOCOMOTIVE FOR THE EASTERN RAILWAY OF FRANCE. 
(For Description, see Page 580.) 
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NEW SLIPWAY AT LAS PALMAS, GRAND 
CANARY. 

Tue port of Las Palmas has for a long time required 
a slip, or dock, for the steamers trading around the 
Canary Islands and on the West Coast of Africa. 
Such a slip, of 800 tons capacity, belonging to Messre, 
Blandy Brothers and Co., is in full working order. 
The length of the cradle is 220 ft., and the site gives 
ample water at high tide. The slipway was entirely 
constructed by Messrs. Hay, Summers, and Co., of 
Southampton, and is of their well known non-fleetin 
type. Our illustration on page 567 shows the Guoniee 
mail boat Viera y Clavijo on the cradle. In connec- 
tion with the slipway there is a very well-equipped 
repairing-shop, employing 150 hands, under the direc- 
tion of English engineers. It is interesting to note 
that this is the only port in the direct route to the 
Cape where large engineering repairs can be executed. 





Tur ARRANGEMENT AND EQuiIPpMENT OF SHIPBUILDING 
Works—AppeEnpvM.—In reproducing the paper on “ 
Arrangementand Equipmentof Shipbuilding Works,” read 
by Mr. James Dunn, at the summer meeting of the Institu- 
tion of Mechanical Engineers, held at Barrow-in-Furness 
(pages 168, 183, and 215 ante), it was omitted to be added 
that ‘four or five of the pa ges have been pre 
from illustrations in a valuable paper, ‘Moderne Werf- 
none und ihre voraussichtliche Entwickelung,’ by 
Tjard Schwarz, published in the Jahrbuck der Schiffbau- 
technischen Gesellschaft (1901, page 55), an institution 
which is ee in Germany, while the author is also 
indebted to sev firms, including the Duisburger Mas- 
chinenbau Aktien-Gesellschaft, the Brown Hoisting Ma- 
chinery Company, and the Wellman Seaver Engineering 
Company, &c., for others of the engravings.” 


TRADE AND Pa#RsoNAL.—The system of ear-lighting 
from the axle, of the Consolidated Equipment Oompany 
of America, the rights for the manufacture of which are 
owned and being worked by Messrs. V: Sons, and 
Maxim, Limited, has been awarded the hi award by 
the Pan-American Exposition in Buffalo.—We understand 
that Messrs. J. and E. Hall’s patent dry-air carbonic (C O2) 
refrigerating machine received the highest award, a silver 
medal, at the Dairy Show, Agricultural ae st the 





Shibised bg’ the Deny Boppiy Gempang, Tamited, of 
exbibi the Dai u , Limited, o 
Siesaaveleel, Seubek soppy proc amg 4 the one for 


which Messrs. J. and E. Hall, Limited, received the 
Special Prize at the Royal Agricultural Society's Show, 
this award being for a small refrigerating ine suit- 
able for dairy purposes.—Mr. W. S. Workman, of the 
City Line, G , has been unanimously elected by the 
Committee of the British Corporation for the Survey and 
Registry of Shipping as a member of the Board, in room 
of Mr. ge Smith, resigned.—We are asked to state 
that the partnership hitherto subsisting, under the title 
of “Sir John Wolfe Barry and mas ta 38 between 
Messrs. H. M. Brunel, C. A. Brereton, A. J. Barry, B. 
Leslie, K. A. Wolfe Barry, and Sir John Wolfe Barry, 
has been dissolved by mutual consent, and that the firm 
of Sir John Wolfe and partners will hereafter 
consist of the above named, Messrs. H. M. Brunel, C. A. 
Brereton, K. A. Wolfe eS and Sir John Wolfe Barry, 
with the addition of Mr. E. Cruttwell, of 8, Queen Anne’s 





Gate, who has joined the partnership. 
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EXPRESS LOCOMOTIVE, EASTERN OF | 
FRANCE RAILWAY. 

Trus locomotive, which we illustrate on pages 578 
and 579, and on our two-page plate, was designed for | 
service on the most important and most difficult line 
of the French Eastern Railway system, namely, that 
from Paris to Belfort, on which fast and heavy trains | 
have to be hauled up long gradients of 6 in 1000. | 
The trains average 250 tons in weight and the! 
speed required is 90 kilometres (56 miles) an hour. | 
In designing this new type of engine, care had | 
to be taken to limit the load on the axles and | 
the extent of the vertical efforts, in order not to/| 
ttrain the permanent way to any greater degree than | 
was the case with the engines of the older types, | 
built to haul lightertrains. A tractive power 20 to 25 | 
per cent. higher was required, the weights remaining | 
within the limits of previous types, namely, 17 tons | 
per coupled axle and 24 tons for the bogie. More- | 
over, an adhesion weight of 34 tons was deemed quite | 
sufficient, seeing that the gradients exceed 8 in 1000 | 
or only, and a third coupled axle (the pre- 
vious types had two) was not found necessary ; while 
a trailing axle in the rear, though it would have | 
secured an increase in the length of the firebox, would | 
have also increased the deadweight and the degree 
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1900 from Paris to Chaumont 





Volume of water, .10 m. (3.937in.)| 4612 cub. m. 
; .-J (162 


above crown... He .5 cub. ft.) 
Volume of steam ... 2.110 cub. m. 
(74.2 cub. ft.) 
Total capacity of boiler ... 6.722 cud. m. 
(236.7 cub. ft.) 
Diameter of high-pressure cy- 
linders es ne e. 30 m. (13.779 in.) 
Stroke aie Re 64 ,, (25.197 ,, ) 
Diameter of low-pressure cy- 
linders mae a ee ee ee 
Diameter of wheels ... 124 m. (4 ft. Lin) 
Distance between centre; of 


front and middle axles MES | eee. AE TE 
Distance between centres of 


middle and rear axles ... - ee: 5 185 2 ') 
Weight of engine empty se 53 tons 
a es in working 
order... rok ise ae 58 ,, 
Weight of tender empty as BS 
ia Me in working 
order aes . : 44, 


The axles ara of Siemens-Martin steel ; the wheel 
centres are of wrought iron with steel tyres, 

The boiler is of steel, and the firebox of copper. The 
grate consists of cast-iron firebars 9 millimetres 
(.354 in.) thick, with 10-millimetre (.393 in.) spaces, 
to burn small coal. 


A .88-metre (344 in.) brick 


Direction of travel 





$000 
£000 
9000 
2000 
1000 
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Section or Linz, AND DiaGRAMS OF SPEEDS AND TRAIN RESISTANCES. 


of resistance, and would have rendered travelling over 
curves of small radius more difficult, 

The boiler is on the Belpaire type, with ribbed 
Serve tubes ; the firebox is fitted with a brick arch 
and with two tar-burners. The engine frame-plates 
are inside the wheels, and those of the bogie truck out- 
side. The engine is fitted with four steam cylinders, 
and is provided with a starting device for the direct 
admission of steam to the low-pressure cylinders. 
The steam distribution is on the Walschaert type, 
and the engine is provided with a Westinghouse 
compressed-air brake, and with a steam and hand- 
worked Gresham and Craven sand-box. A — 
registering instrument is placed on the left of the 
engine, inside the cab. The following are some of 
the leading particulars : 


Total length of engine outside 

the buffera sii 49 ...9.932 m. (32 fr. 7 in.) 
Thickness of steel frame-plates 27 mm. (114 in.) 
Distance between frame-plates, 

inside... ats ots eee 1 245 m. (4 ft. 1 in.) 
Total width, outside foot-plate 2.800 ,, (9 ,, 2,, ) 


Distance between end axles... 7.25 ,, a) a 
a ste bogie truck 
axles ab ay is me: Pee Py ee 
Diameter of driving wheels ... 2.05 ,, (6 ft. 9 in. 
#8 bogie truck wheela 106,,(3,,6,, ) 
Height of axis of boiler barrel 
above rails det am sos Meas Ae Boa 
Number of Serve tubes ... i 140 
Oatside diameter of tube: 70 mm. (23 in.) 
Length of tubes ... —... m. (12 fe. 6 in.) 
Grate area ... agit pa 2.52 sq. m. 
(26.9 aq. ft.) 
Hating surface of firebox ...  12.608q. m. 
(135.6 sq. ft.) 
pa a tubes .. 194.91 8q. m. 
(2098 sq. ft.) 
Total heating surface 207.51 sq. m 
(2233.6 sq ft. 
Registered pres:wie 16 kgr. (227.5 1 . 





; per square inch) 


arch is placed directly beneath the tubes. The two 
tar-burners above referred to are placed on each side 
of the firebox door, and do not interfere with the 
ordinary working with coal ; they are not intended to 
replace coal-firing, but to increase when necessary 
the heat developed and the power of the loco- 
motive on the steeper gradients. The burners are 
of the Vétillard and Scherding type; the tar is 
contained in a receiver on the tender, whence it is 
brought down to the ejector, a tap regulating the 
flow. The tar is supplied to the firebox by a steam 
jet. When necessary, live steam is delivered inside a 
pa pipe placed in the receiver to heat the tar 
and give it the required fluidity. Each ejector allows 
the burning of 220 lb. of tar per hour under good con- 
ditions. 

The intermediate steam chest between the high and 
low-pressure cylinders has a capacity of 300 litres 
(10.59 cubic feet), equal to 4.872 times the volume 
of one of the hi; ad my ape cylinders ; it is fitted with 
a eafety valve, ed for a pressure of 6 kilogrammes 
(85.4 lb. per equare inch). An air-inlet valve in front 
of “ steam chest serves for the working with closed 

tor. 
he valves and cylinders are lubricated by a 
Bourdon mechanical lubricator of the telescopump 
type, containing four pistons driven by a ratchet off 
the low-pressure cylinder link. 

The tender is built to carry 20 cubic metres (20 tons) 
of water and 6 tons of fuel, including the tar. The tar 
= is made to contain one ton of this special 

uel, 





Batpwin Locomotives.—Continued activity prevails at 
the Baldwin Locomotive Works, the te number of 
men employed now reaching 9914. It is expected that 
this number will shortly be increased to over 10,000. A 
new cylinder finishing shop, — will also be used i 
pattern stor is at 3s Tapialy app ang com 
tion, pk yer ode je additional facilities for an increase 
of production, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The prices were easier on 
the pig-iron warrant market on Thursday of last week, 
and the settlement prices were: Scotch iron, 53s. 9d. per 
ton; Cleveland, 45s. 3d.; Cumberland hematite iron, 
59s. 9d. per ton. Cleveland did not get the market all its 
own way, but business was done in Scotch iron, both in fore- 
noon and afternoon; hematite, however, was a perfect 
blank. The market was again moderately active on Friday 
forenoon, when the business done amounted to about 
12,000 tons. The tone was easy, and Scotch warrants 
were 3d. per ton lower at 53s. 2d. buyers a month, 
and Cleveland 14d. down at 45s. cash buyers. In the 
afternoon about 10,000 tons, entirely confined to Cleve- 
land, were done, the price being a shade steadier 
than in the forenoon. The settlement prices were: 
53s. 6d., 45s., and 59s. 74d. per ton. The market was 
quiet in the forenoon on Monday, but only 5000 tons 
were dealt in. ‘The dealing was almost entirely confined 
to Cleveland iron, which, after being done at 45s. 14d. 
ad ton cash, left off unchanged at 45s. 1d. Fav ton 
uyers. Scotch warrants were 24d. per ton down at 
53s. 4d. cash sellers, and Cumberland hematite iron was 
about 3d. per ton easier at 59s. 6d. cash buyers. About 
10,000 tons changed hands in the afternoon, and the finish- 
ing quotations all round were the same as at the forenoon 
close. The settlement prices were: 53s. 3d., 45s. 14d., 
and 59s. 74d. per ton. On Tuesday forenoon the 
market was irregular, and Scotch warrants were 
flat at 52s. 114d. cash sellers, being a decline of 4d. 
per ton, and while that was the case Cleveland was 
steady, being done at iast price, 45s. cash per ton, and 
finishing at 44s. 114d. per ton buyers. Cumberland hema- 
tite iron was quoted unaltered at 59s. 6d. per ton cash 
buyers. The turnover was reported to be about 8000 tons. 
In the afternoon about 5000 tons were dealt in, and while 
Scotch warrants closed 5d. per ton down on the day at 
52s. 9d. per ton buyers, Cleveland left off a shade better 
at 45s. 04d. per ton cash buyers. The closing settlement 
prices were: 52s. 10}d., 45s., and 59s. 6d. per ton. The 
market was very idle this forenoon, only 2000 tons chang- 
ing hands, Cleveland was again “trumps,” and after 
business was done at 45s. 04d. per ton cash, left off at 45s. 
per ton buyers. Scotch warrants were quoted 2d. down 
at 52s. 9d. cash sellers. The settlement prices were : 
52s. 74d., 45s., and 59s. 6d. perton. The following are 
the quotations for No. 1 makers’ iron. Clyde, 66s. 6d. 
per ton ; Gartsherrie, 67s. ; Langloan, 69s. 6d ; Sum- 
merlee, 71s.; Coltness, 72s.—the foregoing all shipped 
at Glasgow ; Glengarnock (ship at pe Raley 66s. ; 
Shotts (shipped at Leith), 70s.; Carron (shipped at Grange- 
mouth), 67s. 6d. per ton. A little more life has been given 
to the market this week by a very evident relaxation of 
the tension on the part of the holders of warrants. The 
‘* backwardation ” for one month has gradually sunk from 
3d. per ton to about 1d. per ton, and even less in some 
cases. It is probably premature to say that all danger of 
further manipulation is over ; but it seems certain that 
meanwhile no very large ‘‘ bear” account exists. Trans- 
actions have been more numerous in Scotch warrants than 
for months past. West Coast hematite warrants have hardly 
been moe. gone prices have not varied very much. The 
outstanding feature of the market at present is the severe 
competition from Germany, not only in pig iron, but in 
almost all classes of manufactured iron and steel. At 
present the home trade is excellent, but forward business 
is difficult, consumers again adopting a strictly hand to 
mouth policy. Reports are still very strong from 
America, but meanwhile they have no influence a0 
European markets. The number of furnaces in blast 
is 83,. as compa with 81 at this time last year. 
The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 58,028 tons yesterday 
afternoon, as compared with 58,169 tons yesterday week, 
thus showing a decrease for the past week amounting 
to 141 tons. 


The Glasgow Subway Fares.—With the view of meeting 
the increasing competition from the city and suburban 
tramways, a reduction of the poor Subway fares has 
been announced. After a careful study of the whole 
question, the directors of the company have now resolved 
to introduce a system of halfpenny fares between any two 
stations on the circle, and the fares for the entire round 
of the circle will be reduced from 2d. to 14d., while a 
penny ticket will convey a passenger a distance of five 
stations instead of four, as at present. These changes 
will be much appreciated by patrons of the subway. 


Coals for Glasgow Gas Supply.—The Glasgow Corpc- 
ration Gas Commissioners have accepted tenders for the 
supply of about 100,000 tons of coal, in addition to tke 
large quantity purchased in the summer. The purchases 
include lots from Fifeshire and Ayrshire, but no Lanark- 
shire splints have been purchased. Generally speakinr, 
the prices are more favourable than they were in June. 


West of Scotland Iron and Steel Institute.—The new 
session of this institute was opened last Friday night, and 
the intallation of a new president, Mr. William Jacks, 
LL.D., iron merchant, who delivered an excellent address 
on the new economics of the iron and allied industries. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Sheffield University College Students.—On Thursday the 
first meeting of the new session of the University College 
Students Engineering and Metallurgical Society was held 
under the presidency of Mr. A. McWilliam, A.R.S.M. 
Mr. J. Bedford read an interesting paper on the “‘Manu- 
facture of Files.” He described -the involved 
from start to finish, and also exhibited several specimens 
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of files in various stages of manufacture. An animated 
discussion ensued, turning largely on the relative value 
and economy of hand and machine-cut files. 


Tron and Steel.—In the iron trade a fair amount of 
business is being done, and prices for some qualities, 
more especially Lincolnshire, have moved up during the 
week. Pig iron is available, but forge qualities, owing 
to the restricted output, 1s increasingly scarce. It is 
pointed out that the business now being done, although 
not large, is very genuine, buying only going on 
to meet present requirements. Firms who have any- 
thing to do with the supplying of railway com- 
panies with iron, steel, and finished goods, such as 
files, springs, tyres, axles, and similar stores, complain 
that they are not being kept fully employed. ‘The 
railway companies are still buying very sparingly, 
although it 1s known that their stocks are extremely 
low. One reason assigned for this policy is the un- 
satisfactory condition of their balance-sheets, and 
another, the possibility of a reduction in the prices of 
Bessemer and Siemens’ steels, with a consequent lower- 
ing of quotations for stores. The makers of these steels, 
however, are so well employed that there is no probability 
of them revising their quotations in that direction for 
some time to come. 

South Yorkshire Coal Trade.—There is no material 
alteration to record in connection with the coal trade in 
this district. The collieries continue to be regularly 
worked, and there is a fairly satisfactory market for all 
ualities of coal, with the exception of engine fuel. For 
this the demand is 7" poor, and stocks are becoming 
unpleasantly large. he general inland demand for 
hards is well sustained, and the railway companies 
are drawing full a Export business, how- 
ever, is much below the average. Values remain un- 
altered, Barnsley hards making from 10s. to 11s. per 
ton. Business in house qualities is of a fluctuating 
character. Many owners are well booked, and sales are 
not being pressed. The London trade has been fully up 
to the average, and a fair tonnage is going to the 
Eastern counties. Best Silkstone house coal make from 
13s. 6d, to 14s. per ton; Barnsley house, 11s. 6d. to 
12s. 6d. per ton ; and nuts, 11s. to 11s. 6d. per ton. There 
is no alteration in the coal trade. 





Tue AMERICAN Iron TRADE.—A recrudesence of activity 
is reported in the American iron trade. The number of 
furnaces in blast in the United States at the commence- 
ment of October was 246, as compared with 250 at the 
commencement of April, 213 at the commencement of 
October, 1900, and 291 ab the commencement of April, 
1900. The weekly productive capacity of the furnaces in 
blast was as follows at the dates named : October, 1901, 
307,982 tons; April, 1901, 296,676 tons; October, 1900, 
223,169 tons; and April, 1900, 289,482 tons. While pro- 
duction has rallied, stocks of pig, sold and unsold, in the 
United States have declined; at the commencement of 
May they stood at 438,288 tons, while at the commence- 
ment of October they had fallen to 361,593 tons. 





Tue THORNYCROFT-ScHULZ WATER-TuUBE BorLER.— | P° 


Measss. John I. Thornycroft and Co., Limited, Chiswick, 
have issued a book which will be studied with great 
interest by all interested in water-tube boilers; for 
although it refers primarily to the well-known steam 
generator, patented and brought to such a high degree of 
perfection by Mr. Thornycroft, there is much, notably 
the instructions for the care and management of boilers, 
that is suggestive and useful. It is noted that 
the boiler of the company is to be known in future 
as the Thornycroft - Schulz—this is in accordance 
with an arrangement with Herr Krupp, of Essen, 
the owner of the Schulz boiler, which will be known on 
the Continent as the Schulz-Thornycroft. It seems a 
union of forces. There is a record given of the number 
of ships fitted with these boilers, aggregating 907 of 
1,033,950 indicated horse-power, and in addition a further 
51,000 indicated horse-power is in contemplation in the 
German navy. Ib is also noted that in the German nay 

where cylindrical boilers are fitted in combination wit! 

Thornycroft or Schulz-Thornycroft boilers, the propor- 
tion of water-tube boilers to the total has iemeaand in 
time from 35 to 69 per cent. Much interesting data as 
to boiler performances are included, 





LeicesTER.—A quarterly meeting of the Leicester Town 
Council was held on Thursday. Mr. Councillor Flint 
moved that the common seal of the borough should be 
affixed to an agreement between the Leicester Tramways 
Company and the Council, for the sale of the undertaking 
and property of the omer to the Council for 110,2107., 
upon terms which include the liability of the Council to 
pay off 23,9007. borrowed on debentures by the company. 
The resolution was agreed to. In submitting the half. 
yearly statement of the Gas and Electric Light Com- 
mittee, Mr. Flint showed that the net gas profits, after 
paying interest on the capital of the undertaking, were 
15,2397. Out of this, 53902. has been paid to sinking fund, 
leaving a balance of 98497. to be — to the re- 
duction of the rates. The net profits of the elec- 
tric lighting Ba aater goo | after ing interest on 
capital, were .» Of which 1068, had been paid to 
sinking fund, and the ees g lb to a reserve fund. 
The committee also reported that they had reduced the 
Price of gas 2d. oe 1000 cubic feet. The report was 
agreed to. The half-yearly financial statement of the 
water committee, submitted by Mr. Alderman Wood, 
showed a net profit of 96197., of which 31947. had been 
paid to a sinking fund, and the balance of 6424/. placed 
ater 


to the accumulated fund under the Derwent Valley 
Act. The report was adopted 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade,—Yesterday there was only 
a thin attendance on Change here; the market was 
somewhat dull, and very little business was transacted. 
Buyers were not much en évidence, but on the other hand 
sellers were in no great hurry to do business. No. 3 
Cleveland pig iron was rather weak, but such was not 
unexpected, for that is the quality principally wanted 
for export, and shipments are not only smallish, espe- 
cially to the Continent, but the end of the navigation 
season is approaching. Sales were recorded at 45s. 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland 
pig iron, but merchants, as a rule, asked 45s. 14d., 
and producers, nearly all of whom have fairly well- 
filled order books, put the price at 45s. 3d. The last-men- 
tioned figure was realised for special brands, but for 
ordinary No. 3 buyers hesitated to pay 45s. The 
lower qualities of Cleveland iron were firm, foundry No. 4 
being 44s. 9d. ; grey forge, 44s. 6d. ; mottled, 44s. ; and 
white, 43s. 6d., so that these kinds are nearer the price 
of No. 3 than for some considerable time. East Coast 
hematite pig was a good deal asked for, but inquiries as a 
rule did not lead to business, the demand being almost 
entirely on early account, and there was practically no iron 
to be had before mber, this and next months’ make 
having been well disposed of. For delivery of Nos. 1, 2, 
and 3 over the last month of the year 60s. was quoted. 
Spanish ore was steady, and unchanged in price. To-day 
the market was very quiet, and few transactions were 
recorded. Several sellers of No. 3 Cleveland pig still put 
the price of that commodity at 45s. 3d., but tad did not 
find buyers at the figure. From second hands the ruling 
quality could be got at 45s., though a good few merchants 
asked 45s. 14d. 


Manufactured Iron and Steel.—The manufactured iron 
and steel trades are steady, but there is not much new 
business doing. Producers of most descriptions, how- 
ever, are fairly well off for orders, and are consequently 
not necessitated to seek new work. The importation of 
German steel is a good deal talked about, but no alarm 
has been created by the rumours circulated. That 
German steel billets and ship-plates have been deli- 
vered here lately is admitted, but the quantity re- 
ported to have been brought to this district is greatly 
ane The Germans are at present selling their 
production to English customers simply because they 
are forced to dispose of it, even at a Toms At present 
German steel ship-plates cannot be bought any cheaper 
than the home-made article. Those that have been deli- 
vered here were contracted for in the spring, and we 
understand that they have given satisfaction. Common 
iron bars are 6/. 5s.; iron ship-plates, 6/. 17s. 6d.; steel 
ship-plates, 6/. 5s. ; and heavy steel rails 5/. 10s., bars and 
plates being less 24 per cent., and rails net cash at works. 


Messrs. Richardson, Westgarth, and Co., Limited.— 
The report of the directors for the year ending August 
25, 1901, to be submitted at the first ordinary annual 
general meeting on Monday next, at West Hartle- 
1, states: ‘The directors beg to submit to the 
shareholders the annexed statement of accounts for the 
year gas August 25, 1901, duly certified by the 
auditors. he profits shown in these accounts, after 
fully providing for maintenance of plant, amount to 
84,475/. 9s., out of which the following has been appro- 

riated : Directors’ fees, 2054/. 15s. 10d.; expenses at 

lasgow Exhibition, 853/. 17s. 10d.; income tax, 
1298/. 10s. 11d.; interest on purchase money, paid to 
vendors, 8927/. 19s. 6d.; interest on 44 per cent. 
debenture stock to June 30, 1901, 9190/. 16s. 2d.; 


dividend on_ preference shares at 6 per cent. per 
annum to February 25, 1901, 5009/.. 7s.; leaving a 
balance unappropriated of 57,1401. 1s. 9d. our 


directors recommend that this amount should be dealt 
with as follows: Interest on 44 per cent. debenture 
stock from July 1 to August 25, 1901, 24157. 19s. 8d. ; 
dividend on preference shares at 6 per cent. per annum, 
from February 26 to August 25, 1901, 10,304/. 7s. 1d. ; 
dividend on ordinary shares at 6 per cent. per annum 
from dates of payment of instalments to August 25, 1901, 
15,2781.; amount carried to reserve accounts, 20,000/.; 
amount written off ot gee-ggg, © ges 2000/.; amount 
carried forward, 7061/. 15s. The company’s works—at 
Hartlepool, Middlesbrough, and Sunderland—have been 
fully employed, and the directors consider that the results 
of the year’s working are very satisfactory. The transfer 
of the varions properties of the company has been duly 
— and the company is now in full possession of 
them. 


Coal and Coke.—Fuel shows very little change in price. 
Bunker coal is 11s. to 11s. 44d. f.o.b. for best Durham 
kinds. Coke is strong in price and in good request, especi- 
ally for local use. Average blast-furnace qualities were 
16s. 9d. delivered here. 





Water Suprty or Mexico.—A syndicate of New York 
capitalists has purchased a concession granted A the 
Mexican Government for supplying the city of Mexico 
with water, and also for the dot of developing elec- 
trical energy equal to at least 30,000 horse-power. 





Crane WEIGHING Macuine.—Messrs. Samuel Denison 
and Son, of Hunslet Foundry, Leeds, call our attention 
to the fact that crane, or suspended, bag ig machines 
were the patented invention of the late Mr. Henry Dean 
Denison, and that, although they are now made by other 
manufacturers as the patent has expired, such apparatus 
are not new in principle, and it is incorrect to. apply the 





word ‘‘ novelty” to them as was done on page 561 ante, 





NOTES FROM THE SOUTH-WEST. 


Curdiff.—The steam coal trade has shown rather a better 
tone, and inquiries for prompt shipment have been fairly 
numerous. It is remarked, however, that there has no 
great amount of ‘‘forward” business doing. The best 
steam coal has made 16s. to16s. 6d. - ton, while secondary 
qualities have brought 15s. 6d. to 15s. 9d. ton. There 
has been an average demand for house 3 the best de- 
scriptions have made 16s. to 17s. per ton; No. 2 Rhondda 

has been quoted at 15s. 6d. per ton. Patent fuel 
has shown little change, but there has not been much 
business doing. Coke has been firm. Foundry qualities 
have been quoted at 193. to 203, and furnace ditto at 
16s. 3d. to 17s. 6d. per ton. As iron ore, the best 
rubio has been quoted at 14s. 3d. to 14s. 6d. per ton, while 
Tafna has made 15s. to 15s. 6d. per ton. 


The Swansea Valley.—The steel trade is still active. 
Bars continue in pressing demand. The tinplate mills 
which have been running of late have continued in full 
pene. The engineering works have been well em- 
ployed. 

The Forest of Dean.—The price of house coal at the 
associated collieries has been advanced 1s, per ton. 
Workmen’s wages have also been put up5 percent. The 
price of coal and the rate of wages will thus be the same 
as in May. 

Water Supply of Clevedon.—The work of constructing 
@ new rising main for Clevedon is now practically finished. 
The total length of main from the new pumping station 
at Tickenham to the reservoir on Dial Hill is about 
14 miles. It is laid at depths varying from 4 ft. 6 in. to 
7 ft. The work, which was commenced in the last week 
of February, has occupied considerably more time than 
was originally anticipated, principally on account of diffi- 
culties at Coombe Hill. The contractors were . 
Rowell and Sons, Chipping Norton, the resident repre- 
sentative of the water company’s engineer, Mr. James 
Mansergh, of London, being Mr. H. Taylor, C.K. An 
— house, &c., at Tickenham have yet to be erected, 
and engines, pumps, &c., provided. The whole of the 
works, when finished, will cost about 20,0002, 


Pontypridd.—The Earl of Jersey, ident of the 
Light —— Commissioners, Colonel hey and Mr. 
Allen Steward, sat at Pontypridd on Friday to consider 
an application of the British Electric Traction Compan 
for powers to construct a light railway in Pontypridd, 
from Tabernacle Chapel to the company’s present ter- 
minus in Rhondda-road, and for powers to widen 
roads between the Porth terminus of the tramway to 
Tonypandy. After hearing evidence for and against the 
scheme, the application for powers to construct the rail- 
way was ref: but the Commissioners granted an 
order in respect of the widenings subject to confirmation 
by the Board of Trade. 


Coal in Wales.—The output of coal in Wales last year 
was 32,618,995 tons, of which 27,686,758 tons were raised 
in Glamorganshire, besides 9,818,829 tons in Monmouth- 
shire. The total output for Wales showed a decline of 
342,769 tons, while the decline in Monmouthshire was 
284,238 tons. The values were 19,649, 9687. for Wales, — 
ing 123, 0.58d. per ton. and 5,891,237/. for Monmouth- 
shire. The ae prices per ton at the mines in 
the various districts were: Brecon, East, 123. 2d. ; 
Brecon, West (anthracite), 103. 8d. ; Carmarthen, 10s. 7d.; 
(anthracite), 10s. 7d. ; Denbigh, 11s. 6d. ; Flint, 11s. 6d. ; 
Glamorgan, East, 123. 3d. ; Glamorgan, West, 12s. 3d. 
(anthracite), 10s. 8d. ; Pembroke, 123. 2d. ; Monmouth, 
123. 2d. The total output of anthracite was 2,203,468 
tons. The average prices of coal at the ports were: 
Newport, 193. 8d. ; Cardiff, 182. 10d. ; Swansea, 163. 5d. 
The Great Western Railway a 5,692,791 tons 
from Monmouthshire, 1,306,723 tons from North Wales, 
and 8,497,269 tons fe m South Wales; the Taff Vale 
Railway conveyed 15 355,597 tons; the London and 
North-Western, 167,793 tons from North Wales and 
1,451,161 tons from South Wales ; the Great Northern, 
106,627 tons from South Wales; and the Midland, 
1,470,538 tons from Wales. 





AnoTHER TyNE Brivex.—Another ai ieret bridge 
is to be erected by the North-Eastern Railway Company 
across the Tyne between Gateshead and Newcastle. The 
— is intended to relieve the heavy traffic passing over 
Stephenson’s high-level structure. The new bridge will 
be 675 ft. in length, and will be 110 ft. above the Tyne. 
The cost is estimated at 470,0002. 


Our Locomotive Exrorts.—The value of the locomo- 
tives exported from the United Kingdom in September 
was 213,951/., as compared with 96,815/. in September, 
1900, and 125,225/. in September, 1899. The prospect of 
1901 proving accordingly a good year in the history of the 
British locomotive le, so far as fi exports are 
concerned, appears likely accordingly to be maintained. 
This is due especially to the great demand which has 
prevailed for British locomotives upon British colonial 
account. Trade has, in fact, emphatically followed the 
fisg, - value of the — oe — 

tember comparing as follows. wi e 
en es in the corresponding months of 1900 and 1909 : ans 














Country. sept. 1901. | Sept., 1900. | Sept., 1899. 
| £ £ &£ 
South America... ee 11,612 20,560 18,469 
British South Africa oe 51,791 1,833 2,609 
British India a --| 84,672 25,291 66,337 
Australasia 8,757 6,107 
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DEEP-TUNNEL RAILWAYS. 


Few people, we imagine, realise that there are 
more than 50 miles of deep-tunnel railways built 
or authorised in London, and that seven additional 
companies are now seeking powers from Parliament 
to add to that network. We are at a critical point 
in the history of the Metropolis, and on our 
present action depends, to a great extent, the 
convenience of many unborn generations. A 
mistake now will be irreparable, for railways are 
expensive undertakings. We know, only too 
well, that there are many changes we should 
like to make in the existing railway systems ; 
and we also know that they are quite impos- 
sible. All that we can do is to accommodate 
ourselves to the actual state of affairs; the 
tenour of our life has been determined for us 
by the engineers of the ’fifties, and, in the same 
way, our actions will give colour and circumstance 
to the conditions of living half a century hence. 
This fact was realised by Parliament early in last 
session, when it found itself confronted with seven 


7 | Bills deposited by promoters of deep-tunnel lines, 


each of whom was fighting for his own hand rather 
than for the public good. Each was anxious to 
appropriate a paying route, and had but little care 
whether his scheme would fit into a well-considered 
ne of locomotion serving the entire community. 
arliament, therefore, hung up the whole of the 


590 | Bills, while the matter was considered in a wide 


aspect by a Joint Committee. Quite recently the 
Committee has reported, after having heard an 
immense amount of evidence, together with end- 
less speeches by counsel. We have not s to 


1 | give the report in extenso, but will summarise the 


most important parts. These are: (1) That under- 
ground railways should run from well-recognised 


% | centres of traffic to other like centres, or from 


centres of traffic to districts where e numbers 
of persons have to proceed daily. (2) That county 
councils and the Corporation of London ‘should 
have a locus standi before committees consider- 





ay* 1o9| Committee for the prevention of vibration. 


ing such schemes. (3) That great care should be 
exercised in authorising loops in the heart of 
the City, on the ground that the space may be 
wanted for other railways. (4) That confluent 
junctions are to be avoided where the service is 
very frequent, as they cause delay. (5) That way- 
leaves should be granted under private properties 
and streets. (6) That interchange stations should 
be placed at all points where underground lines 


° | cross each other. (7) That a clause should be in- 


serted in every Bill binding the ——— > give 

aga 
That clauses imposing an obligation to run work- 
men’s trains should be imposed onall. (9) That 
there should be more direct control over projects 
for underground railways. (10) That the d of 
Trade should inquire into the system of subways or 


effect to the recommendations of Lord 


128 | shallow tunnels now being developed on the Conti- 


nent and in America. 

There is certainly nothing here that could not 
have been arrived at without hearing dozens of 
witnesses and listening to numberless speeches. 
But it is part of our Parliamentary system to 
proceed in this fashion, and as the recommendations 
of the Committee will bind all future committees 
dealing with private Bills of this class, we need 
not grumble at the cumbrousness of the method 
of arriving at them. More immediate interest, 
however, attaches to the way in which the 
Committee dealt with individual schemes before 
them, which are enumerated in the annexed 
Table. Already the Central London Railway ex- 
tends in a straight line from Shepherd’s Bush to 
the Bank, and fulfils the condition that it con- 
nects a centre of traffic with other centres of 
traffic, and also with a populous residential district. 
That avenue is therefore provided for. A similar 
line is projected parallel to it from Kensington, 
along Piccadilly and the Strand to the City. 
Already there is a railway—the Brompton and 
Piccadilly line—authorised on this route ; and two 
others—the Charing Cross, Hammersmith, and 
District, and the Piccadilly and City—are seeking 

wers to cover a part of the ground. Now the 

rompton and Piccadilly line is in friendly rela- 
tion to the Metropolitan District, for it starts at 
their Earl’s Court station, and is intended to carry 
its passengers forward to the West End. It was 
asserted by opposing counsel that the object of 
this line was to block a through road into the City, 
for that would be in competition with the District 
line. Certainly its promoters vigorously opposed 
the idea that they should be joined on to the 
Piccadilly and City line, and proposed instead 
that they should prolong their line up to Oxford- 
street and Bloomsbury, and have there an 
interchange station with the Central London. 
The Piccadilly and City Company were bt ewse, to 
connect either with the Brompton and Piccadilly 
line, or with the Charing Cross, Hammersmith, 
and District line, either of which would give them a 
through road to the western suburbs. The latter 
line is laid out to start from Hammersmith Broad- 
way, and to run through High-street, a 
along Kensington Gardens, Knightsbridge, along- 
side Hyde Park, through the Green Park and St. 
James’s Park to Charing Cross, where it would 
join the Piccadilly and City line, and have inter- 
change stations with the Baker-street and Waterloo 
line, and the Charing Cross, Euston, and Hampstead 
line. The Committee, however, did not approve 
of a line through the Green and St. James’s Parks, 
where there is little traffic, and said that there 
ought to be one through line from Hammersmith, 
along Piccadilly, to Piccadilly-circus and the City. 
Failing that, they thought that the alternative 
connection (which they called an end-on junction) 
at Charing-cross should be adopted. Further, 
they did not approve the extension of the 
Brompton and Piccadilly line to Bloomsbury- 
square. As this line is already in possession of 
Piccadilly, it looks as if the Hammersmith line 
would have to come to an agreement to join them 
at Sloane-street, the two companies despatching 
trains to the City alternately every 24 or 3 minutes. 
At any rate, one great through route of 6 miles is 
provided for. 

Two other lines which urged their rival interests 
before the Committee were the City and North- 
East Suburban and the North-East London. Both 
of these proposed to start in the heart of the City, 
and to lay their tubes down Bishopsgate-street. 
As the Central London Railway Company is also 





proposing to lay one tube for the purpose of a 
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terminal loop in Bishopsgate-street, there was the 
prospect of a crowded condition of the subsoil 
there. The route of the City and North-East 
London line runs practically due north from 
Liverpool - street, through Hoxton, Kingsland, 
Stoke Newington, and Stamford-hill. There was 
also a branch projected from Stoke Newington, east- 
wards to Walthamstow, crossing the North-East Lon- 
don line, but the Committee have vetoed this branch, 
while approving the rest of the scheme. They also 
approved generally the scheme of the City and 
North. East Suburban Company, which is to turn 
eastward at Hoxton to Victoria Park, and thence 
over Hackney Marshes to Walthamstow and Walt- 
ham Abbey. Only four miles will be in tunnel, 
and the City end is to be removed from Bishops- 
gate-street to Leadenhall-street. The Committee 
gave no direction as to whether either of these rail- 
ways should be connected with the Piccadilly and 
City line, but presumably neither will be. 

This accounts for the lines having their objective 
in the City. We now turn to the others. The 
Islington and Euston line is really a prolongation 
of the City and South London Railway from the 
Angel at Islington to Euston Station, and a little 
way beyond, whence it is connected by an exchange 
station with the Charing-cross, Euston, and Hamp- 
stead line. The Committee had no recommenda- 
tion to make about this line. The King’s-road line 
is projected from Eelbrook Common, Fulham, and 
runs up the King’s-road, Chelsea. It turns a little 
south behind Chelsea Hospital, and terminates near 
Victoria Station, where an interchange station is 
required by the Committee. The proposed West 
and South Junction Railway is to start from 
Bishop’s-road, north of Paddington Station, and 
run first south and then east until it strikes Edgware- 
road. It passes the Marble Arch and runs through 
Hyde Park and Grosvenor-place, past Victoria 
Station, down Vauxhall Bridge-road, beneath the 
Thames, past Kennington Oval and Kennington Park 
to Camberwell Green. The Charing Cross, Euston, 
and Hampstead line is already authorised ; but 
the company are applying for powers to enlarge 
the diameter from 11 ft. 6 in. to 13 ft., and to ex- 
tend both branches further into the country, that is, 
from Kentish Town to Highgate, and from Hamp- 
stead to North End. Of course, all these schemes 
will have to go before Committees of both Houses 
next year, and be fought out in the usual way, 
with this addition, that the recommendations of 
the Joint Committee will guide the procedure and 
the decisions. 

It cannot be said that the Committee have done 
very much. They have done something to defeat 
the alleged scheme of the District Railway to pre- 
vent the creation of a through route from Kensing- 
ton to the City along the Strand, but it yet remains 
to be seen what will be the effect of their recom- 
mendation. The Brompton and Piccadilly Com- 
pany is in possession of a part of a route, and 
unless they are obliged to come to Parliament for 
an extension of time, or for some other urgent 
reason, they can disregard the advice to connect 
their line with the City and Piccadilly project. 
There is still the Charing Cross and Hammersmith 
undertaking, which might furnish the connection, 
but it will not serve the public as efficiently unless 
its line is also laid in Piccadilly. It would be a 
novel sight to see two lines being built side by side. 

The Committee seem to have an exaggerated 
fear of junctions ; doubtless they are a cause of 
delay on ordinary lines, but much of this can be 
avoided by fly-over connections. It must be 
remembered that these deep-tunnel lines are laid 
with ruling gradients«of 1 in 40, and that the tubes 
are only 11 ft. 6 in. in diameter. It is therefore 
an easy matter to lead one tube over another, and 
thus avoid the fouling of the lines which occurs on 
an ordinary railway. An exchange station must 
always be a source of deley for those that use it, 
and it depends on the volume of traffic in the two 
branches as to which device will be the most con- 
venient. Before the traffic has had time to develop 
one cannot be always certain what will be the best 
method of working. It is always possible to 
let a junction lie idle, as is done at Baker-street, 
and to make passengers to and from the branch 
change trains; but once a line is constructed, 
it is very difficult to put in a junction. The 
objection to loops at the City end seems to be better 
founded, for it will be very difficult to find space 
for four or five loops within 150 yards of the Bank, 
unless some of them are put inconveniently low. 
A tail siding is practically as good as a loop, but it 





carries no passengers, and consequently earns no 
revenue. 

This subject of City terminals needs to be dealt 
with in a far bolder manner than the Committee 
has ventured upon. They make a mild suggestion 
about way-leaves, but that will have no force until 
incorporated in a law. What we want is to get rid 
of our superstitious regard of freeholds, and, in cer- 
tain cases, allow the railways to run under private 
property at a nominal cost, or at no cost at 
all, e are used to many kinds of interference 
with property, and take them as a matter of course, 
but we raise our hands in horror if it is proposed 
to burrow at a depth of 60ft. below a man’s land 
without buying him out at a fancy figure. We make 
him pay a heavy rent, in the form of rates; we 
oblige him to build in a certain fashion, restricting 
the height, and allowing so much space all round; 
we call upcn him to construct drains and sewers, 
and so on. All this is accepted as a matter of 
course. But no one may invade his freehold. 
Yet it is an established legal principle that half 
the roadway is the property of the frontagers, 
subject to surface rights to the municipality 
and the gas and water companies. These have 
obtained command of a few feet downwards, 
sufficient for sewers and pipes, but all below that 
to the centre of the earth is the property of the 
freeholders at the sides. Yet tube railways are laid 
in the streets without compensation. It ought also 
to be possible, under due restrictions, to lay them 
under the buildings. Then we could look forward 
to an interchange station in the City, which would 
connect all the five projected companies and any 
others to follow. If we are to have two changes in 
every journey of any length, with a walk of a hun- 
dred yards, either along the streets or in an un- 
derground passage, we shall miss a great deal of 
the advantage we might gain from deep-tunnel rail- 
ways. The Waterloo and City line was partly spoilt 
by being kept to the public thoroughfares. This 
involved an S curve at the bottom of the incline, 
and the Board of Trade limits the speed at this 
point far below what was intended, so that the 
train has not the impetus to carry it up the opposite 
incline at a good velocity. With an entirely new 
system of transit new principles are required ; it 
looks as if an important movement would be spoilt 
by a slavish adherence to last century ideas. 


Deep-Tunnel Railways Authorised in the Metropolis, 





Capital 
per 
Mile. 


Length 


Authorised. Observations. 


Company. 
|mls. fur. ch. £ 
6 7 0.75) 319,709 
6 3.10) 559,852 
| 





City & South London 
Central London ..| 6 


| 
Great Northern sal 
City 
Baker - street and 
Waterloo 
Oharing Cross, Eus- 
ton, & Hampstead 


Water‘oo and City .. 
Brompton and Picca- 
dilly Circus “5 me 
Metropolitan Die-| 4 
trict (Earl’s Court) 
to Mansion House) ) 
City and Brixton . 4 
Great Northern and 
Strand... 


«sf 6 
North-West London | 4 
Total length autho- |}—_— —_——_ 
rised ea 61 68.06 — | 
Deep-Tunnel Railways Seeking Authorisation or Further 
Powers. 


Opened 1890. 

Opened February, 1900. 
Total mileage con- 
structed, 6 miles 3 

furlongs 4.7 chains. 

8 8.10) 598,561 |To be finished in ay ear 


hence. 

20 | 605,523 Partly completed, but 
| works stopped. 
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We bid fair to suffer again from the defects of our 
ualities. The initiative and individual effort of 
e British race have served us well in the past, but 
there are limitations to their usefulness. The 
allied race across the Atlantic has recognised this. 
After having reclaimed an immense continent from 
wood and swamp and prairie by individual exertion, 





they are now carrying the process to its completion 
by joining themselves in vast companies under the 
direction of a single board, and in some cases of a 
single will. We need a single will to lay out our 
deep-tunnel lines in London, so that instead of the 
territory being scrambled for, it will be divided on 
an ordered plan. If this cannot be done without 
an American obtaining control of the subject, by 
all means let us welcome the man, for our children 
will reap the benefit to the third generation, long 
after he is dead and his gains have gone to swell 
the splendour of some noble house. It may be, as 
hinted by the Committee, that the American shallow 
tunnel is better than the deep tunnel ; and if that 
beso, we must adopt that also. Thesystem, which 
has been described in our last two issues, has 
certain features to recommend it, although our 
streets offer difficulties not found in America. 
However that may be, the difficulties of transit in 
London are so great that we need to make a clear 
sweep not only of antique methods, but also of a 
great many prejudices and old-time notions if we 
are to meet them successfully. 








LOCOMOTIVES FOR INDIA. 

THERE is no problem, or question, or subject 
which is now of more vital importance to England 
than foreign industrial competition. In expressing 
this opinion we feel we are classing ourselves with 
a minority, if the columns of the daily press are to 
be accepted as reflecting the views of the majority. 
In spite of this we hold that the retention of trade 
is as important a matter as, for instance, which 
horse wins the next race, or even what may be the 
state of the odds; subjects to which the press 
daily gives columns, whilst an occasional paragraph 
—often of a frivolous or misleading nature—is 
sufficient to satisfy the public as to the rate at 
which British industry is being encroached upon. 
No doubt the press knows best—as it often boasts 
—what suits its customers; and recognises that 
the pennies or the halfpennies come tumbling in 
much quicker when ‘‘the latest betting” is 
adequately treated than when more momentous 
subjects receive attention. The moral is that 
Board schools have taught a vast number of people 
to read, but have done little towards making them 
think. 

Naturally these remarks do not apply to all sec- 
tions of the daily press, and we are indebted to the 
columns of some of our contemporaries for a 
reminder upon a subject upon which we have 
already written more than once—namely, the lack 
of foresight shown by public departments in order- 
ing engineering matériel. The matter was opened 
by a letter addressed by Mr. J. Baird to Lord 
George Hamilton, in which the member for Cen- 
tral Glasgow drew the attention of the principal 
Secretary of State for India to the unfortunate 
diversion of Indian locomotive orders to foreign 
countries. In his reply, Lord George Hamilton 
said he was glad to be able to open up the subject, 
as ‘‘ the loss of these contracts might become per- 
manent, unless wren! measures were adopted by 
the trade to adjust and expand their powers of pro- 
duction, so as to make them equal to the increasing 
demands which have, and will be, made upon 
them.” Exactly how the trade—i.e., the firms who 
manufacture locomotives—are to adopt strong mea- 
sures, Lord George Hamilton does not specify ; but 
one would judge, from what follows, that some 
manner of intimidation—say, a blunderbuss— 
should be exercised upon boards of directors or the 
engineers of railway companies. ‘‘ It has for years 
past been the practice of the great railway com- 
panies in this country to build the great bulk of 
the locomotives in factories they themselves erect 
and control.” 

The practice has, of course, its advantages and 
disadvantages. ‘ They have often been canvassed, 
but it may be worth while to repeat a few of 
them now, as the question has been so prominently 
brought forward by the recent purchases of loco- 
motives abroad. In the first place we must re- 
member that a railway company is a commercial 
undertaking, not a philanthropic or patriotic insti- 
tution, and the first duty of its directors is to earn 
a dividend for the stockholders. There are manycon- 
veniences attached to the carrying outof its own work 
of production of plant by a company. The mecha- 
nical engineering staff may be supposed to know best 
what are the special needs of the line, and will de- 
vote their energies to producing engines that will 
best meet their needs, In its own workshops the 
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management can make sure of getting work turned 
out regularly and punctually. There is no fear, 
as there possibly might be if the supply were exclu- 
sively from without, that the firms would be so full 
of orders for other companies that locomotives 
could not be obtained when needed. Makers of 
locomotives make profits. It is held that by making 
its own engines the railway company saves these 
amounts to add to its dividends. In any case a 
railway company must necessarily do the greater 
part of its own repairs, and the establishment 
needed for this purpose may be utilised for making 
new engines without adding to the expense of the 
staff to any disproportionate degree. These are 
some of the claims advanced in favour of the system 
generally in vogue in this country. In the United 
States the railroad companies depend chiefly on 
outside shops, buying most of their locomotives 
ready made. The great Pennsylvania Company 
have, however, excellently organised and equipped 
engineering works at Altoona. 

The disadvantages of the home-made system as 
urged by its opponents are, that locomotives, like 
other machines, must necessarily be more cheaply 
made in a factory the proprietors of which have 
the incentive of direct personal gain, even when 
the profits earned are taken into account ; that 
an engineering firm making for several companies 
will collect instruction from a wider field of ex- 
perience ; that its management will be more 
energetic, and that competition with other firms 
will force it to keep its machinery and its methods 
more closely up to modern requirements ; that 
invention will be stimulated, and that the manage- 
ment will be more ready to run the risk neces- 
sary in the introduction of new inventions ; that 
it is the business of a railway company to tran- 
sport passengers and goods, the carrying out of 
which functions is quite enough to monopolise 
the time and energies of the management without 
entering into a complicated manufacturing business. 

There are, of course, other considerations, and 
those that have been stated will be variously esti- 
mated ; possibly the most judicious course for a rail- 
way company to follow is to make a certain number 
of locomotives in its own shops and to satisfy extra 
requirements by purchase from outside makers. In 
this way the engineering staff of the railway company 
gets practical experience in manufacture, but can also 
profit by the experience of others; whilst an efficient 
check is kept on the contractors in case they are 
inclined to take advantage of a full market. 

These considerations are as between manufacturer 
and purchaser, but there are wider aspects of a 
national character. There is no doubt that in the 
United States the far larger number of locomotives 
made by engineering firms established for the pur- 
pose gives the trade one great advantage over the 
British manufacturers. Lord George Hamilton 
refers to this when he says: ‘‘ Each railway com- 
pany has its own type of locomotive, and each 
company constructs the great majority of the en- 
gines they so design. The outside firms get com- 
paratively few orders from the home railways, and 
there is no standardisation of pattern or type in 
the limited orders they do receive.” The letter of 
Lord George Hamilton goes on to say that this 
twofold uncertainty — first as to numbers and 
secondly as to type—has had a cramping effect 
upon the expansion of those engineering firms who 
construct locomotives. 

That is quite true in regard to home railways 
which are owned by independent companies, but 
it is also true of railways under the control of the 
State in India. With regard to home railways, the 
Government is powerless, excepting when a new 
railway comes to Parliament for permission to con- 
struct, or an established line asks for additional 
powers. Then, of course, it is permissible for the 
Legislature to bargain ; but it would, at least, be 
a novel procedure to direct a railway company to 
purchase, in place of manufacture, its locomotives, 
or any part of them. Whether such a course 
would be to the public advantage is another 
matter; and it is only on the ground of public 
advantage that a railway company asks for the 
arbitrary powers that must be acquired to enable 
construction to be carried on. 

Apart from the interests of the employés of the 
various railway companies, and from the point of 
view of the proprietors, it is worth considering 
whether it would not be wise to give more 
encouragement to the locomotive firms. There is 


pu more wholesome than competition, and if 
ere 


were not the check of a more or less well- 


defined outside price, the cost of railway-shop- 
made engines might run up considerably. 

The Secretary of State for India lectures the 
home railways on what they should do without 
much restraint ; but he might, perhaps, consider 
his own department with advantage. He tells us 
that ‘‘the demand for locomotives from India has 

reatly increased, and will continue to increase.” 

hat is excellent news, and it is to be hoped the 
demand will be filled by British firms. The call 
for railway stock for South Africa seems likely to 
coincide with this ; and Lord George Hamilton says 
‘*these orders in the aggregate are considerably 
in excess of what the home factories can produce.” 
The Indian Government, we are further told, 
‘*have had to postpone placing certain orders until 
the South African orders have been advanced ;” 
and, further, that ‘‘ the rolling stock in India upon 
several of the great arterial lines is quite insufficient 
to carry the goods waiting to be moved, and these 
companies cannot indefinitely await the execution 
of their pressing wants.” 

We believe that the Indian Government are now 

doing their best—whether prompted by Lord 
George Hamilton or not we cannot say—to remedy 
this unsatisfactory state of affairs ; but we cannot 
help saying it has been brought about by their own 
conduct. The locomotive stock was allowed to run 
down to a very low ebb, and for years orders, for 
which the locomotive makers in this country were 
hungering, were held back. With no encourage- 
ment from the majority of home railways and little 
from abroad, it was hardly to be wondered at that 
many firms declined to spend money in keeping 
their works up to date in order to execute orders 
that appeared never likely to come, or at best at 
an uncertain date ; whilst the starting of new ven- 
tures that would have broughta fresh impulse and 
fresh energy into the competition was not to be 
expected. 
We believe that this holding back of orders was 
due to the, perhaps, well-intentioned, but certainly 
short-sighted desire to reach a more perfect type of 
engine than had been evolved. There always 
appeared to be something better—a radical change, 
perhaps, looming big close ahead. Those who wait 
for epoch-making changes in engineering practice 
generally get left ; to be abreast of the best exist- 
ing practice—either one’s own or that of others—is 
as good as can be asked, and the man who waits for 
what may never come is likely to find himself with- 
out necessary tools when the work has to be done. 

That is just the position of the Indian railways. 
As a consequence, when the Assam-Bengal Railway 
invited tenders for 10 locomotives and the East 
Indian Railway for 40 locomotives, the quotations 
of an Hanover firm were found to be 25 per cent. 
less than those of any British firm, and the time 
asked for delivery of the German locomotives is 
stated to be about half that needed by our home 
establishments. The difference in price and time is 
accounted for by the fact that the British firms are 
so full of work that they only tendered at prohibi- 
tive rates; ‘‘and thus,” moralises Lord George 
Hamilton, ‘‘the country has lost these contracts, 
and a trade with a foreign firm has been established 
to its detriment.” 

In justice to the Secretary for India, it must be 
said that he gives an excellent forecast of what 
should be done in future; and if this programme 
is carried out, we may hope that the mischief, the 
foundation of which was laid when Lord George 
Hamilton was First Lord of the Admiralty, will be, 
as far as possible, counteracted in the future. ‘‘From 
communications which have passed between me and 
certain leading firms,” he says in his letter to 
Mr. Baird, ‘*I am given to understand that 
if in India a standardisation of locomotives, such 
as exists in the United States and Canada, 
could be adopted, one element of uncertainty 
would be removed ; and if, at the same time, a fore- 
cast in advance could be made of the number 
of locomotives required for the next year on a 
longer period, some of the obstacles now preventing 
the expansion of locomctive factories would be 
removed.” We are not only quite sure that this 
view is perfectly correct, but ide that if the pro- 
gramme suggested is carried out, that British loco- 
motive makers will extend their works where 
necessary and yee: their plant up to all modern 
requirements, so that there will be no further need 
to go to Hanover for locomotives to be used in 
Great Britain or her dependencies. 

The question of the effect of ‘‘ Great George- 





street” on the locomotive trade with abroad has 


been raised in connection with the subject by a 
correspondent, whose letter has been published in 
the Times, and who claims to speak on behalf of 
one of the largest locomotive firms in Glasgow. 
He says that the greatest difficulty locomotive 
builders in this country have to contend with at 
the present is, not so much the want of standardi- 
sation or uniformity in design, as the exacting and 
unreasonable nature of the inspection to which 
most of their export work is subjected, and by 
which the output of their workshops is most 
seriously reduced. Quite a colony of consulting 
engineers in Westminster derive their incomes 
from the supervision of the contracts for bridges, 
permanent way, and rolling stock for our Colonial 
and Indian railways, while a perfect army of in- 
spectors, spread all over the country, live abso- 
lutely upon these contracts. 

It has been proposed by Lord George Hamil- 
ton, in consultation with Lord Curzon, that a 
conference of Indian railway engineers should be 
held in December next in Calcutta, with a view 
to considering the best way of carrying out 
the reforms above suggested. The representa- 
tive of the locomotive firm above referred to 
points out, however, that the rolling stock on 
every line in India has been restricted in weight, 
&c., by the most stringent limitations; there is 
consequently at the present time not a single loco- 
motive in all that vast country which could satisfy 
modern ideas as regards dimensions and weight. 
In this respect the Cape Government railways have 
left India far behind, and their rolling stock manu- 
factured in this country is quite up te modern 
practice, even in America. The proposed confer- 
ence will therefore be much better employed in 
abrogating the obsolete Government weight limits 
now in force, or alternatively in standardizing up 
the permanent way in India to modern require- 
ments. In Germany and America manufacturers 
have not as yet the Westminster engineers and 
their inspectors. The output of our existing loco- 
motive establishments could, the same authority 
states, be at once doubled, without injuriously 
affecting the quality of the work produced, if the 
system of inspection were revised and brought more 
into harmony with that in vogue in America. 

Without being over sanguine, we may perhaps 
look forward to a better state of affairs in the future 
in our locomotive trade. Whilst recognising the 
necessary cramping effect of any consultative element 
in engineering matters, we may bear in mind that 
the Great George-street engineers are men of high 
ability and wide experience and will doubtless take 
an enlightened view of the situation. 





NEW SOUTH WALES RAILWAYS 
AND TRADE, 

Tae New South Wales railways in the year 
ending with June last earned a profit equal to 
3.94 per cent. on the capital invested ; the average 
rate of interest on the State debt is only 3.66 per 
cent., and there remains a surplus of 106,6381., 
and as a consequence reduction in freight rates are 
being made equivalent to between 50,000]. and 
60,0001. per annum. The trade interests for which 
these concessions are being made include wool, 
woolpacks, grain sacks, fencing wire, agricultural 
produce, and sugar. The result of the year’s 
railway management thus briefly expressed at once 
establishes the economy ent peeneee develop- 
ment which characterise the administration. 

In such a colony as New South Wales great dis- 
crimination is necessary in effecting economies, for 
where, as in that colony, there is a monopoly, it is 
comparatively easy to create large credit neces. 
But not only is the work of relaying the per- 
manent way and reconstructing bridges charged to 
revenue, but rolling stock is largely reconstructed 
also from revenue, with the result that the track and 
plant are improved. New lines are projected where 
there is reasonable prospect of a return at an earl 
date ; in five years over 300 miles have been added, 
and there are in course of construction 564 miles of 
light pioneer railways ; sheds for the accumulating 
of grain at inland stations to await transit are being 
erected ; increased aiding semen is being 
laid down at the export harbour of Darling, where 
also large sheds and grain-shipping elevator appli- 
ances are being installed. In addition to this the 
Commissioners—Messrs. Charles Oliver, W. M. 
Fehon, and David Kirkcaldie—have had constructed 
from capital account nine goods locomotives, with 





an average tractive force of 28,800 lb., to replace 
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fourteen engines, the mean power of which was 
only 18,1441b. Thus we have here not only an 
increased agricultural area served by the railways, 
but commendable facilities for gathering freight 
in anticipation of regular grain trains, nore econo- 
mical tractive power, and, finally, improved con- 
veniences for exportation. Such additional facilities 
re-act on freight rates, because influencing the 
volume of traffic, and the result is that in ten 
ears the quantity of grain and flour dealt with 
as more than doubled, amounting for the year 
under review to 504,880 tons, while the average 
haul has increased, almost in the same proportion, 
to 195} miles, the average rate per ton-mile, ex- 
cluding terminal charges, having been 0.49d. This 
will appear the more satisfactory when it is noted 
that the longest possible haul is 503 miles—from 
Bourke ia the northern interior to Sydney ; there 
are three other through lines over 400 miles long. 

There is a similar increasing tendency in the 
volume of traftic and in the average haul in other 
departments concurrent with reduced rates, although 
grain shows the greatest development. Thus with 
hay, straw, and chaff the mean rate, excluding ter- 
mina! charges, has been reduced to 0.39d. per ton- 
mile, and in ten years the tonnage of the traffic has 
nearly trebled, amounting in 1900-1 to 154,403 
tons, the average miles per ton being now 197. 
In wool there are fluctuations, and also with 
live stock. With coal and shale the haul is not 
at all long: the mines are in close proximity to 
the ports, and the preponderating portion of the 
mineral dealt with is for export. The rail- 
ways carried 3,956,003 tons in the year under 
review ; the foreign exports from Newcastle alone 
amounted to 1,352,476 tons, and inter-colonial 
shipments to 1,864,968 tons; together 3,207,444 
tons. This is about 20 per cent. more than in the 
previous year, _— a third of the increased quan- 
tity going to Chili. The measure of the encourage- 
ment offered to this large export trade is indicated 
by the fact that the freight rate is 0.53d. per ton- 
mile, excluding terminal charges. In fact, fully 
84 per cent. of the goods traflic is carried at an 
average of $d. per ton-mile, and, as we have in- 
dicated, reductions are in contemplation, so that 
the economy achieved, which is not at the cost of 
maintenance, is conducive to the development of 
the internal resources and of the export trade. It 
would have been interesting to have had further 
details, in the Government report now before us, of 
the separate items of expenditure, and particularly 
as to the economy of powerful locomotives and 

e wagons. 

he year ending with June last has undoubtedly 
been exceptionally satisfactory so far as revenue is 
concerned, the increase having been the largest in 
any one year since railways were first introduced in 
1855. The total receipts were 3,573,7791., equal 
to 1286]. per mile open : five years ago it was about 
1100/., and generally it may be said that over a 
period of a year the income has grown pari passu 
with the mileage open; but the 564 miles of 
pioneer lines now projected obviously raise anxiety 
in the minds of the Railway Commissioners. There 
are several lines in the colony which have not yet 
reached a paying stage. These extend to 1286 
miles, and last year incurred a loss, after providing 
for working expenses and interest, of 324,230/.— 
rather more than in the previous twelvemonths, the 
slight increase in deficit being partly owing to the 
higher price of coal, but, as the Commissioners 
point out, losses are to some extent unavoid- 
able in the case of new lines through sparsely 
opulated country; they add, ‘‘yet the heavy 
urdens that unremunerative lines are es 
the system as a whole should not be lost 
sight of when new lines are under consideration.” 
Such warning is not without its use when political 
influence is exerted to have lines built apart alto- 
gether from the probabilities of success ; but where 
the possibilities are not altogether absent, pioneer 
lines or feeders should be undartaken. Where loss 
is incurred, it must be regarded as an investment 
to insure development ; and although the specula- 
tive spirit should not be encouraged, courage for 
future extensions is found in the fact that 1559 
miles of prosperous railwa made up the financial 
deficiencies of the 1286 miles of line not yet profit- 

able, and yet left the large surplus referred to. 

All classes of traffic contributed to the general 
prosperity. There was an increase equal to about 
11 per cent. in passenger journeys, and of 12} in 
the receipts ; The difference in ratio being due to 
longer journeys, and not to rates. The suburban 


traffic accounts for 86 per cent. of the journeys 
made by rail, but the average rate is only $d. per 
mile, and they only account for one-fourth of the 
total receipts from passengers. The average distance 
of such suburban journeys is under 6 miles, so that 
the figures for all passenger traffic suggest a very 
considerable addition to the average length of 
extra-mural traffic. The tonnage of all goods con- 
veyed shows an increase of 16 per cent., and the 
receipts of 124 per cent.; but here the monetary 
result is affected by the fact that, with the view of 
affording relief to the pastoral industry, which has 
suffered so severely from the effects of prolonged 
drought, rebates amounting to 38,577/. were allowed 
in connection with the carriage of starving stock, 
and of fodder where the removal of stock was not 
considered practicable. The total gross earnings 
amounted to 3,573,7791.—an increase of 11} per 
cent.; but, unfortunately, the expenses taevensell at 
the rate of 154 per cent., the ratio of expense to 
revenue having gone up from 55.93 to 57.17 per 
cent.; but this is still far short of the 62 per cent. 
required for the British lines last year. The details 
of the New South Wales expenditure given in the 
Commissioners’ report are meagre, but we are told 
that this rise in expenditure is due to the increased 
traffic, the greater cost of coal and materials, &c., 
additional relaying, repairs, and renewals of stock, 
and the more liberal advances granted to the wages 
staff. These latter items are all commendable, and 
tend ultimately to economy. Asa matter of fact, the 
earnings per train-mile were jd. less, and the ex- 
pv #d. more, and thus the net revenue is 1d. 
ess per train-mile, which, all things considered, is 
not unsatisfactory. The train mile is for the future 
to be computated on a new basis. Every train 
drawn by two engines is to be calculated as two 
trains, an arrangement arrived at by all the States in 
the Commonwealth of Australia, so as to insure 
uniformity in mileage returns. This is commend- 
able, for the engine mileage is, after all, the true 
test of the duty done for a given income, and it 
carries a check upon the expensive practice of 
double heading. 





FRENCH LABOUR TROUBLES. 
(From an OccasionaL CORRESPONDENT.) 

THE economical situation now ruling in France 
has, so far as can be seen, given rise almost exclu- 
sively to personal polemics without much interest 
for the outside world. A general strike is announced 
for November Ist next ; if it does take place, it 
will most probably lead to a very serious upheaval. 
Owing to its gravity, the question needs to be 

ppled with in a business-like way, but this 
oes not appear to be done. The Government 
authoritles seem to be playing a double game. 
They appear, on the one hand, to be tacitly 
encouraging Socialism, and on the other to be 
taking every precaution against any possible out- 
bursts on the part of Socialists. In the meantime, 
the right-minded sections of local trade unionism— 
those which have been formed under the sole 
initiative of the workmen—are completing their 
organisation with such a will that they may delay 
a cataclysm, or perhaps avert it altogether. These 
sections stand aloof from the mischievous can- 
vassers whose business is to deal in strikes, as 
well as from all petty political and religious con- 
troversy ; the object of their existence is solely for 
the benefit of the men in conjunction with full 
justice due to masters. These sections are known 
as the syndicats jaunes, in opposition to the older 
ones, the syndicats rouges of Socialism, and, may 
be, of Anarchy. 

Can it be that the French authorities are reckon- 
ing on the eventual action for good of these men, 
and are taking advantage of it in a diplomatic way 
for party gain? If so, they are playing a very 
dangerous game. It is to be hoped, however, that 
once the principle of a general strike is acknow- 
ledged, voted and proclaimed by a turbulent mass 
of men, in a minority owing to the ‘‘ yellow syndi- 
cates” and law-abiding people, the strike itself will 
be postponed to a later date, which will be 
— but held secret, by the central, federal, 
and revolutionary committee. Such may be the 
case 


In the present labour troubles the miners would 
be the leading spirit, and the Government—simply, 
no doubt, with a view to gain time and to wee to be 
moving in the matter—recently asked three ques- 
tions from the various coal-mining companies with 





regard to the Bill for reducing the working day in 


mines to eight hours, These questions were as 
follows : 

1. What effect would an eight-hours’ day have on 
your output ? 

2. Should you foresee a decrease in your output, 
could you compensate for it by increasing the 
number of your workings, by resorting to me- 
chanical devices, or again by working double shifts ? 

3. What time would you require to organise work 
on these new bases ? 

We believe all the mine-owning companies gave 
replies to the above queries. We have only seen, 
however, a copy of the replies handed in by the 
Loire Mining Companies’ Association. Owing to 
the importance of this Association, their opinion 
should carry great weight; it may even be con- 
sidered as representative of that of all other French 
mining companies. It is briefly as follows : 

The eight-hours’ day would mean a decrease in 
output of at least 20 per cent. In most of the 
mines of the Loire Coal Basin the working day is a 
ten-hours’ day from the surface back to the surface. 
If we reckon two hours average for meals, descent, 
ascent, and  pecrey for work, the effective work- 
ing day is of eight hours only. It would be useless 
to expect from the men an increase in their activity 
proportionate to a reduction of two hours. In 1900 
the working day was reduced by half an hour, 
and the output gradually fell off by 5.8 per cent. 
By reducing it to eight hours the increase in cost 
“nia would be a very heavy one, even were it to 

accompanied by a proportional decrease in the 
amount paid in wages. 

It would be utterly impossible to make up for 
reduced output by an increase in the number of 
workings, in the Loire Coal Basin at all events. 
In 1900 those companies who tried to meet the 
increased demand for coal, and who made great 
efforts to succeed, increased the number of their 
men by 7.2 per cent., and even then only secured 
a limited increase in their output—merely 3.6 
per cent. The workings are concentrated to the 
extreme limit, owing to the necessity of taking 
a fresh cut immediately on leaving the preced- 
ing one, in order that the coal should not be left 
long enough to take fire. The number of work- 
ings is, therefore, even now, a maximum number, 
and all means and appliances are taken and cal- 
culated for getting in a given time the whole 
quantity which the engines are powerful enough 
to raise to the surface in that same time. The 
production being now an intensive one, and all 
arrangements being made accordingly, it would 
be impossible to obtain a tonnage equal to the 

resent one with two hours less work per day. 

echanical tools for cutting the coal cannot be 
used, as, owing to the sliding nature of the ground, 
the distance between the face of the cutting and 
the front of the banking-up must always be kept as 
short as possible. Besides this, most of the coal is 
soft coal, and there is no need to use mechanical 
tools ; ‘their use would not tend to increase the 
output. With the present organisation in the 
French mines, the day shift works the coal, the 
night shift filling up ; and should it be possible to 
institute double shifts for working the coal, it 
would be impossible to carry out a satisfac- 
tory filling up. In some mines also, by reason 
of the small thickness of the seams and width of 
trolley-ways, the necessary double track for working 
the coal and filling up simultaneously could not be 
laid down. In supposing even that it were practic- 
able to work the coal by double shifts, the reduction 
in output, due to the reduction in the number of 
working hours, would not be compensated for ; 
this has been proved by experience over and over 
again. 
eThe above replies are to the point, and coming 
as they do from men who understand their busi- 
ness, they need no comments, and should certainly 
convince outsiders. : : 

That the Bill in question is one-sided is 
evidenced throughout. by the fact that it men- 
tions no reduction in wages to correspond with 
the reduction in the number of working hours. 
It is simply a Bill to nog “1 the greed of 
the masses. In the labour dispute likely soon 
to revolutionise France, the French authorities 
take upon themselves the duties of arbitrators. 
Now, the word “arbitrator” has always been, and 
should ever be, suggestive of the most complete 
impartiality. Were this quality to be banished 
from every other domain, it should certainly form 
the attribute of arbitration. We fail to see the 





least shadow of impartiality in this Bill. It is tue 
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that nothing is known as to what its framers may 
have in their minds ; there may be no intention at 
all of its becoming law. Should it pass, however, 
either the companies will not maintain the same 
wages for a less amount of work, or the authorities 
will have to compel the companies by law to reduce 
the working day to eight hours, as well as to grant 
their men a minimum wage, which is what the men, 
or, rather, their leaders, are driving at. Now, this 
matter seems such a difficult one to legislate upon, 
that it is quite ible that nothing will be done 
at all, and the Government will go on temporising. 

Knowing the customs which rule in French 
private companies as we do, we are able to state 
that they have ever been most mindful of the wel- 
fare of their men. The intervention of State 
officials into the inner working of private com- 
panies can have no beneficial effect whatever in the 
sense put forward, even were it proved that the 
State is more desirous and better able than are the 
companies to benefit the men. We suppose the 
Governmert only wish to: intervene, or to appear 
to do so, and have no desire to ‘‘nationalise ” 
the mines and works; that bubble must have 
been pricked long ago, and the experience 
gained by the ‘‘nationalisation” of the mines at 
Monthieux and Rive-de-Giers, and of the glass- 
works at Albi, must surely have shown the Govern- 
ment that whatever be their other qualities, they 
are absolutely unfit to take up the position of com- 
pany directors. 

French companies, we maintain, have always 
been in the van with regard to the paternal care 
they give their men, and the ‘‘yellow syndicates ” 
above referred to should fully meet the need—if 
need there be—of arbitration between masters and 
men on questions pertaining to labour ; such ques- 
tions would be arbitrated upon locally, apart from 
al! political interference, as should be the case. 

The miner’s lot is a hard one however it may be 
improved. In France his hardships have been 
tempered to him to avery high degree, and in many 
ways by the companies, while until lately he was 
sure to receive public sympathy. But public 
sympathy is now waning, and the fault lies with 
the political adventurers by whom the miner allows 
himself to be guided. Who would care to get up 
and defend the miners—for defending them it 
would be—in reply to the fallacious arguments put 
forward by the irresponsible men whom he puts 
forward as mediators? The French miner has no 
worse enemy than himself. 





NOTES. 
Tae Brewers’ ExuHrsirion. 

Tue annual exhibition of plant and produce con- 
nected with brewing and its allied trades was 
opened at the Agricultural Hall last Saturday. On 
the present occasion the display of plant is perha 
rather less than usual, there being comparatively 
little of interest from a mechanical point, if we 
except the ingenious automatic machines with which 
the enterprising publican reaps a harvest of coppers 
from his customers. In previous years we have 
noted some fine specimens of coppersmiths’ work, 
but little of this kind is to be seen this year. The 
great refrigerating industry is represented by a 
single small carbon-dioxide plant, to be seen at the 
stand of Messrs. H. J. West and Co., Limited, of 
116, Southwark Bridge-road, S.E. Several gas 
engines are on view, but practice in this connection 
has now become so standardised that the different 
makes vary only in detail. In gas engines for 
electric lighting purposes an exhibit by Messrs. 
Crossley Brothers, Limited, of Openshaw, is note- 
worthy, in that the engine is direct-connected to a 
‘-kilowatt 6-pole dynamo. This srrangement, 
though not absolutely novel, has only been re- 
cently introduced, and marks a distinct advance 
in the regularity of running, which it is now 
possible to attain with gas engines. The plant 
shown is designed to run at 250 revolutions per 
minute. One of the most interesting exhibits was 
that of Messrs. Doulton, of Lambeth, who in addi- 
tion to a commonplace display of beer bottles and 
the like, showed also a stoneware chemical plant, of 
large size, reproducing in pottery many of the 
forms common in laboratory glasswork. The prin- 
cipal novelty this year is the apparatus for super- 
acration now becoming common in the larger 
Bodegas and the like. Ordinary soda water in 
syphons is bottled under a pressure of 150 lb. per 
€quare inch orso. The plan adopted by the London 
Super- Aération Company, Limited, of 4 to 6, Crinan- 


street, London, N., is to supply the soda water in 


bulk. The receptacles are of steel lined with block 
tin. Each receptacle holds several gallons of soda 
water, and the pressure used is something like 800 Ib. 
per square inch. As the amount of gas dissolved in 
@ liquid varies directly as the pressure, the soda 
water thus oper is very much more highly 
aerated than the ordinary, and as it is the practice 
not to fill the receivers more than about half full of 
water, the pressure at which the last portion of the 
water is dispensed is not so very different from 
what it was initially. A stand which attracted a 
good deal of attention was that'of the Renewable 
Electric Lamp, a Limited, of Brunswick 
Buildings, City-road, N. This company supply 
high efficiency lamps, and undertake to renew the 
filaments as the light falls off at a cost of about 7d. 
alamp. The lamps are claimed to give one candle- 
power per 24 watts. The method of renewing 
filaments was shown in operation at the stand. 


Sream Pires. 

Steam pipes are, by Act of Parliament, embraced 
in the term ‘‘steam boilers,” and an accident to 
them is liable to carry penalties, in the form of costs 
of a Board of Trade inquiry, even if it does not in- 
volve injury to any person. It is therefore im- 
portant to steam users to see that their pipes are 
properly designed and erected. Many hints on this 
matter will be found in the memorandum presented 
to the annual meeting of the Manchester Steam 
Users’ Association by the engineer, Mr. C. E. 
Stromeyer, M. Inst. C.E. He has found that 
many of the fittings sold as cast steel are of 
less strength than cast iron, some of them having 
a tensile strength of only 6 tons per square inch. 
It is therefore important to specify that boiler 
mountings should be of ‘‘mild cast steel.” The 
trouble with steel castings is that they are often 
full of blowholes ; but as one or two steel works 
turn out uniformly sound castings, it is evident 
that these flaws are not inevitable. The stresses 
which come on such mountings as junction valves 
are generally due either to water in the pipes or 
to expansion of the pipes. When, owing to bad 
design, water lodges in some pocket, it is apt to be 
set in violent motion by opening a steam valve or 
a drain cock. The peculiar action of water- 
hammer is illustrated by a case in which the 
plug of water struck the brass valve of a junc- 
tion valve, turned it inside out, and drove 
it through its seat into the boiler, which at 
that time had a full pressure of 150 lb. per square 
inch. The valve casing was not fractured. Hori- 
zontal lengths of pipes with an upward bend at one 


they can become completely filled with water. If 
the steam be turned on to be in contact with the 
water in the vertical pipe, and if also the water in 
the horizontal length be allowed to drain out until 
it sinks below the inside top of this pipe, then the 
steam rushes into the space above the water, sweep- 
ing up waves which set the entire mass into violent 
motion, and causing it to oscillate backwards and 
forwards, until it strikes the valve ana shatters it. 
Expansion bends are of several forms. There is 
(1) the inverted f}, consisting of a semicircle 
and two straight pieces each joined to a short 
quarter-bend; (2) the semicircle joined to two 
quarter-bends of the same radius as itself ; (3) 
the bend consisting of one piece of two-thirds of a 
circle, and two pieces of about one-third each ; (4) 
the complete circle ; (5) the complete circle set at 
right angles to the axis of the steam pipe, and 
stressed in torsion. If the permissible springing of 
No. 1 be represented by 2%, then that of Nos. 2, 
3, and 4 would be 12, and that of No. 5 would be 
21. The permissible amount of stretching of any 
of those bends is directly proportional to the mean 
height of the loop, and inversely proportional to 
the square of the diameter of the pipe, and inde- 
pendent of the thickness of the metal, but the 
force required to effect the stretching is propor- 
tional to the thickness of the metal and to the 
square of the diameter of the pipe. If, therefore, a 
weak fitting has to be relieved, the bend should be 
of the thinnest possible metal. Mr. Stromeyer 
prefers steel bends to copper ones, because, having 
a higher elastic limit, they give a greater range of 
motion. If the pipes are arranged to be short, 
when cold, by half the designed range of the 
bend, then the value of this bend is practi- 
cally doubled ; and if the straight line of pipes 


can deflect sideways, the range is again doubled. 





4) is, under 


A 4-ft. copper bend (Nos. 2, 3, an 


of the ends have proved extremely dangerous if | ¥ 


these circumstances, capable of relieving an ex- 
pansion amounting to 1.6 in. Mr. Stromeyer 
also referred at length to means of softening feed 
water for boilers ; that portion of his memorandum 
we print in another column. 





FOREIGN COMPETITION. 
To THe Eprron or ENGINEERING. 

Srr,—Since sending you my communication which 
appeared in your last issue, there has been published a 
letter from Lord George Hamilton, the Secretary of State 
for India, which has created widespread interest through- 
out the community. Lord George Hamilton’s views are 
well known to the locomotive builders in this country, and 
he has stated them, as usual, with kindly consideration 
and courtesy. His Lordship, however, is, ab it were, only 
brought into temporary touch with the locomotive in- 
dustry ; and thus, while giving expression to his opinions 
on its present ition in this country, he errs simply 
from his insufficient knowledge of the full circumstances, 
George Hamilton’s main complaint is that British 
makers have not risen to the occasion, inasmuch as they 
have failed to make the extensions on their esta! ents 
which agg a Ka the case _ 4 be — = 

roperly, one would have to go yon e 
Con If a survey be made of the locomotive cade for, 
say, the past twenty years, it will be found that during 
this period there have been alternating booms and de- 
resions; for example, the depression of 1881-3 was fol- 
owed by the boom of 1884-5; then the depression which 
began in 1886 continued during 1887-9, and practically 
on, with slight temporary relief, till the year 1896, when 
the present activity setin. A glance at these figures will 
show that the fat years have beon easily eaten up by the 
lean ; and, taking the whole twenty years together, the 
normal state of the trade has been that the manufactories 
have not been taxed within 25 to 50 per cent. of their 
capacity. Because there is a tempor: pressure, Lord 


George Hamilton, and with him all the press censors, 
would have the locomotive makers launch out reck- 
lesssly in extensions. When the present demand has 


subsided, what would Lord George Hamilton be pre- 
to do for the makers whom he had induced to 
increase their capacity to an extent more than double the 
normal demand? This is a test question, and might call 
for a practical answer. Lord George states ‘‘ The demand 
for locomotives from India has greatly inc ad, and will 
continue to increase.” Would, or could, his lordship 
guarantee that this demand would in future, and regu- 
larly, be sufficient to take up the capacity of, say, two of 
the seven firms in this country who are usually invited to 
tender for Indian requirements? If so, the locomotive 
makers would rise to the occasion, and amply satisfy him 
in the matter of extensions. : ‘ 
History repeats itself, and it may, be iterating to 
recall, for the benefit of Lord George Hamilton and other 
critics, what has happened before. The activity of 
1884-5, and the fabulous profits which everyone outside 
the trade knows to be normal in the locomotive industry, 
induced the formation of a new company with extensive 
capital, nolan shops, and expert management. 
This vice its first locomotive on show in the 
Edinbu Hhibition of 1886. In the course of three 
ears it had lost the third of its capital, was glad to sell 
itself to one of the old firms which was looking out for a 
new location; and, without making any mystery of the 
matter, is now incorporated with Messrs. 8) Stewart, 
and Co., Limited, now of Glasgow, then of ester. 
Mr. Editor, will you kindly insert the enclosed extracts 
from the annual report of the locomotive trade, and then 
tell the public what the India Office did to support the 
new venture and to keep it in existence. What guarantee 
have the locomotive makers that what happened before 
will nob happen again, and who will help them in the 
struggle for existence when the inevitable depression 
comes round again? These extract —— show that 
the locomotive makers have been along cogni- 
sant of what would — when demand: should 
strengthen from other markets, and the India Office 
and Indian officials have alone been blind to the necessities 
of the case. All interested, including the present 
Secretary for India and his ecessors in office, had 
these annual reports sent to but the warnings did 
not seem to affect them greatly. The present Secretary 
means kindly by the home makers, and these latter 
appreciate his courtesies; therefore it will not, perhape, 
be taken amiss if we mildly call attention to his Lord- 
ship’s own period of administration. I believe his 
Lordship assumed office in July, 1895. The trade report 
in December of that year stated that the total public 
demand (not from India only but from the whole world) 
could have been met by the output capacity of two of the 
firms. Lord G ’s hand, however, could hardly have 
been felt by that time; but perhaps by the end of 1897, 
after 2, ears of office, we might have looked for better 
than ** he Indian State Railways seem still to be lagging 
behind, being responsible for somewhere about 40 engines 
only :” ‘a number eo to two to three months’ output 
capacity of a single shop. 
rom this it will be seen that we have only the three 
ears 1888-9.90 to regard as years of activity, so faras the 
India Office is concerned ; and as Indian orders have dur- 
ing that time been freely placed abroad, the locomotive 
trade does not feel itself under an insupportable load of 
gratitude to the Indian Government. : 
After all this has been said, it may be news to his Lord- 
ship and the critics, and it may even interest them to 
know, that every locomotive shop in the country has 
tly enlarged its productive capacity within the last 
Le yon in most cases the capital has also been greatly 





increased ; and these extensions will in the aggregate 
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equal at least two new shops of large dimensions. If 
locomotive makers are allowed to know the elements of 
their own business, they may be pardoned if they feel 
somewhat doubtful whether the present temporary spurt 
justifies this extra expenditure ; and if they consider that 
@ pause is desirable until reasonable evidence is forth- 
coming that the shareholders’ money has not been rashl 
squandered. So far as the India Office is concerned, 
there is nothing to compel them in the future to get their 
wants supplied in this country. If it suited their book 
(or the personal failings or crotchets of any of their 
officials), they culd still go to America or Germany ; and 
British makers will only secure the work when they can 
compete successfully in price and time of delivery, and 
when they secure contracts on these terms only, they 
need not feel greatly beholden to the India Office. 

Lord George Hamilton seems to imply that the recent 
orders have been placed in Germany solely because of the 
failure of the British makers to increase their capacity. 
The two have no bearing on each other, or if they have 
the obverse is the case. British makers, before investin 
further capital in works and plant, have to consider 
possible contingencies, and one of these contingencies is 
the present state of trade in Germany. It is Germany’s 

licy just now, as it may be Belgium’s to-morrow, and 

rance, Austria, or even Italy’s the next day, to cut 
prices for British orders; and when these foreigners are 
supported as they are by their fiscal policy, our firms are 
alten to prevent them cutting in. America’s moe 
in our markets represents competition (although on un- 
fair lines), but Germany’s present advent is temporary, 
and due entirely to extraneous circumstances. 


Both Germany and America protect themselves against behind 


foreign competition within their own borders by a high 
customs tariff. 

They can thus secure a splendid return from their own 
home requirements, and can afford to dispose of the 
balance of their production to outsiders at a low, if not 
even unremunerative, rate. If by a long continuance of 
this policy they were to extinguish the industry in this 
country, 1) does nob require great perspicacity to see 
what a plight we would bein, and how we should ulti- 
mately have to pay through the nose for our locomotive 

wer. 

Without waiting for the standardising of the rolling 
stock, if Lord George Hamilton could only see his way 
to deal direct with the makers, accepting their reasonable 
guarantee for the work, the present total annual capacity 
of the shops in this country would, by that fact, in- 
creased sufficiently to meet all his requirements, with a 
trifle over for the Cape and other quarters, 


Tam, &c, 
October 21, 1901. Farr Pray. 





ExTRaAcTs FROM PUBLISHED ANNUAL REPORTS OF THE 
MOTIVE TRADE. 
1888. 
The Indian market has this pr been unusually dull, and manu- 
facturers have consequently to busy themselves in finding 
other markets to take its place. There have only been two or 
three orders for Indian State Railways given out for a considerable 
time. Such a state of matters is without allel, and we think 
therecan be no question as to the unwisdom of a pause in the 
railway development of our great Eastern dependency. India has 
so far only been touched by railways, and both from a military 
and commercial point of view there is the greatest desirability, and 
even necessity, for a policy of progress in laying down lines. Mr. 
Holt Hallett, in an admirable paper, demonstrates the profit to 
India itself to be derived from the proper and extensive openin 
up of India by railways, and the cause of the present standsti 
seems to usto be inexplicable. Glasgow is now represented by 
seven Members of Parliament ; and in view of the importance of 
the Indian market to the West of Scotland, the lack of enterprise 
in Indian railways might very well form the subject of a question 
to the Secretary for India. 


‘1889. 

A most remarkable circumstance is that the Government of 
India have failed to take advantage of their opportunity. Last 
year we drew attention to the fact that orders for the Indian 
State Railways had been th out only in such very small quan- 
tities as would not a their rolling stock up to a proper state of 
efficiency. This year it has been even worse; and it is safe to 
predict that the Indian Council will be forced into the —— 

ressure of circumstances when —_ are greatly enhanced. 
They have let slip their opportunity, and the longer they delay 
the more they will have to suffer; as will be readily understood by 
every one conversant even in a very ordinary degree with the 
present great demand and increase in prices for all kinds of raw 
and manufactured materials. We can cen 4 Barre late with 
equanimity the position this country would be placed in, were a 
time of war-like emergency to arise in India, necessitating a large 
and speédy supply of rolling stock. 


1890. 

The Indian market has not shown the activity which was anti- 
cipated at this time a year ago. Year after year we have had to 
call attention to the lack of wy on the part of those respon- 
sible for the State Railways in India. It is so long since the 
Government placed orders, that their rolling stock must now be 
in a most unsatisfactory condition, During the year the Indian 
companies have given out orders for 95 nes, and of these only 
80 ordered within the last week have been for Government lines. 


1891. 

India, which, with its enormous resources, ought of itself to 
keep our locomotive shops fully employed, has been practically 
non-existent for years as a market for engines; and year 
after year this report has had to chronicle the same state of 
matters. The hopeful view to take is that since the demand for 
locomotive power must come some time, every year elapses 
must bring us nearer to it. ee 


India has bulked rather more largely than the home market, 
and still the State Railways’ requirements are remarkable by 
their absence. Year after year we have had to chronicle the 
same thing, and have already prognosticated an inevitable early 
flooding of the market with orders to bring their = up 
to normal efficiency ; but every time our prognostications hav 
failed, and we shall consequently now cease to prophesy until 
the fact is realised. 


1893. 
As a market for locomotives, India has been a failure ; 


indeed, ite importance in 1893 nas been put in the shade by the 
Chinese and Japanese markets, which until the past year or two 
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were practically non-existent. Time after time in this column 
we have indicated a great spurt in the locomotive industry in 
the following year, due to Indian officials awakening to a sense 
of railway requirements; but we cease henceforth to prophesy 
on Indian railways. Probably, when the spurt comes, we may see 
it, but meantime matters are i worse from year to year. 
While in the case of India, long looking in that direction has 
made the heart sick, makers are refreshed when they transfer 
their vision to China and Japan 


1894. 

We ceased last year to count upon the return to life of the 
Indian railways, etating that we had prophesied so ~~ that we 
would now have to watch and see the event when it happened. 
If the desired improvement has not yet come, it seems to be 
coming ; and the market in that great’ dependency shows indica- 
tions of awakening from its slumbers of many years. Fully a third 
of the public contracts have come from India, and a gratifying 
feature is that the pi has been regular and not spasmodic ; 
in any case, makers are looking to that market as their chief 
anchor of hope. 


1895. 

The amount of work placed through the open market might 
well have been undertaken by two of the leading establishments ; 
and while there was a considerable quantity of work privately 
negotiated, still over all there was not anything like sufficient 
demand to take up half the productive capacity of the country. 


1896. 

The Indian market has been specially active during the past 
year, and has assumed the importance amongs' markets for loco- 
motive work which has been conspicuously absent during recent 
times. Its importance has almost equalled that of the home 
market, and the pressure of traffic seems to have been felt all 
over the land. 


1897. 

Of all the markets which have helped to keep the locomotive 
trade in full pressure, probably the most important this year has 
been that of India. The State Railways seem still to be lagging 

5 g responsible for somewhere about forty engines 
only, which is a small proportion considering the mileage of lines 
coming under that heading. 





BRITISH RAILWAY PRACTICE. 
To THE Eprror oF ENGINEERING. 

Srr,—In reading the address that Lord Rosebery de- 
livered the other day at Birmingham, I was imp 
with that part of it which treated of ‘‘the want of inde- 
pendent thought ia Great Britain.” 

Iam an engineer who has lived over forty years abroad. 
I came home a few months ago on a short visit, and 
timed my holiday so as to enable me to visit the Glasgow 
Exhibition, which includes an admirable exhibit of new 
machines and processes. There are, however, many things, 
both in the Exhibition and out of it in this country, that 
a little independent thought ought to have altered and 
improved before the end of the nineteenth century. 

Iam connected with a railroad abroad, I will con- 
fine my criticism to railroad matters, and mention a few 
things that I, being a stranger, see and consider de- 
fects, which may not be noticed at all by all engineers in 
this country. : 

In the ee Exhibition are several fine inside cylin- 
der-coupled locomotives, and all of them—except one— 
have the outside coupling-rod cranks shorter than the main 
axle crank. One of them that gives figures on the draw- 
ing exhibited illustrating the engine, shows the inside- 
cranks to be 13 in. and the outside cranks9in. Now I 
ask—because I do not know—why is this difference made? 
The only excuse that I find for the practice is that it was 
common forty years ago, and it therefore continues almost 
universal today. Yet it causes much mors strain on the 
crankpins, rods, and brasses, and a greater danger of 
heated brasses and waste of oil. 

Again, coupling-rod cranks are put in the driving- 
wheel opposite to the main crank on the axle; I presume 
that they were put originally on the opposite side to 
help to balance the weight of the main crank and con- 
necting-rod, and for this object are put there still. But 
Mr. Stroudley showed, more than thirty years ago, that it 
was bebter to put the outside cranks on the same side of 
the wheel as the main crank, because the turning of the 
leading and trailing wheels was then a direct push-and- 
pull from the crank in the driving wheel ; whereas the 
oe practice requires that the force to turn round the 

leading and trailing wheels must be carried through the 
driving axle-box guides and framing guide-blocks, causing 
a strain that decreases the hauling power of the locomo- 
tive considerably. 

I have followed Mr. Stroudley’s lead, and every new 
set of engine wheels that I have required, I have had the 
lengths of the outside cranks made equal to the crank on 
the axle, and placed on the same side of the driving 
wheel as the main crank. I have found the change a 
positive benefit. There is less wear on the axle-box 
guides and framing guide-blocks, less heating of crank- 
pins, and more power in the —— 

Rail Joints.—Fishplates and bolts for joining the ends 
of rails were introduced some fifty years ago, and to-day 
are used with little change in form, yet the rail joints are 
not now satisfactory. The jolt and clatter of rail joints 
on most railways in this country is very disagreeable, and 
if not di rous, must be expensive. 

As weights of locomotives have become heavier, rails 
have been made deeper and heavier, — er 
and thicker. But the bolts holding the fishplates to the 
railsare just the same small-sized bolts that were used 
40 years ago. I see every day first-class rails of from 75 
to 80 or more pounds to the yard, with good fishplates 
held on to the rails with four small bolts of i in. or % in. 
in diameter, when they should be 1} in. to 14 in. in dia- 
meter, according as the rails are deeper or shallower. 

Joints fastened with small bolts Mee d soon become 

© bolts stretch 
The track repairers tighten the nuts, the 


Cciaguin cretch ; after sarented Saknonings tbe hoe | Hc 


The bolts near the middle of a fishplate should be 
larger than the other two, and closer spaced ; they ought 





to be very near the ends of the rails, leaving only about 
1 in. of metal from the side of the hole to end of rail. 
The next two bolts may be wider spaced and smaller in 
diameter. The bolts near the middle of the fishplates 
have much more strain to resist than the other two; 
they should, therefore, be stronger, and be placed as near 
as possible to their mark, which is at the end of the rail. 
No other engineering structure depends so much for 
security on bolts as rail joints, yet bolts generally put in 
are much too weak for their work. With good short, 
well-fitting fishplates and large-sized middle bolts a 
strong and durable joint may be made. 

Expansion.—Rails laid in summer time should be laid 
close—butt to butt ; if laid in winter 7; in. to a 30-f6. rail 
is enough space to leave for expansion, which is nob such 
an irresistible force as is generally imagined. 

Sleepers.—I have been surprised to find the rails of ter- 
minal stations, shunting yards, and docks laid on sleepers, 
as of old, when those places where there is not great speed 
of train could be laid with broad-fianged rails placed on to 
solid concrete, and buried half their depth in this same ma- 
terial. When laid in this way they are done with ; there i; 
no wood to rot or swell, or chairs to trip over or become 
loose. When concrete is a continuous bearing under the 
rail, it does nob make hard running like what the old 
stone blocks made in the early daysof railways. Glasgow 
tramway cars run sometimes very quickly, but always 
smoothly, and the rails are laid directly on concrete. 

Intercourse of Officers.—I do not find that there is much 
intercourse between the officers of the different railways. 
They do not meet at short intervals to exchange ideas 
and discuss proposed improvements, like the Master 
Mechanics and Car-Builders of the United States. Though 
there are many railway companies in this country, the 
island is so small that railways, as far as their rolling 
stock is concerned, must be worked pretty much as one 
concern. I therefore think that instead of working out 
new ideas alone, the master mechanics ought to meet 
with their fellows of all other railways, to reason together 
and take counsel. 

The present isolated. system tends to increase the 
already many differences in rolling stock, instead of re- 
ducing patterns and standardising, which is the great 
want of the moment. — 





GYROSCOPIC ACTION AND THE LOSS OF 
THE ‘* COBRA.” 
To THE EprTor oF ENGINEERING. 

Sir,—I am inclined to believe that there is no philo- 
sophical instrument in existence which is so little under- 
stood as the gyroscope or gyrostat. As far as I myself 
am concerned, I certainly have never known anything 
which is so difficult to explain to others, and, curiously 
enough, the practical engineer is the toughest customer 
that one has to deal with. 

m looking in the ‘‘ Century Dictionary,” under the 
heading ‘‘gyroscopic,” I find these words: ‘‘ Appertain- 
ing to the been illustrating the dynamic laws cf 
rotation.” en follows an example of how this expres- 
sion may be employed: ‘‘ The ings are of great length 
and diameter to stand the gyroscopic action which occurs 
in a heavy sea on board ship.—The Engineer, Ixvi., 364.” 

Here, at the very start, in ~~ the definition of 
** gyroscopic” in a standard work, we find that the writer 
quoted failed altogether to grasp the subject. Is it any 
wonder, then, that the gyroscope is not understood ? 

In a popular article on the gyroscope by Mr. George 
M. Hopkins, he commences as follows: ‘* This instru- 
ment has always been a puzzle to physicists. Its pheno- 
mena seems to be incapable of explanation in a popular 
way. In view of the complicated nature of the calcula- 
tions involved, no attempt will be made here to explain 
the action of the gyroscope mathematically.” ae 

In 1874-5 there was a heated discussion in the ecientific 
press regarding ‘a gyroscope-controlled cabin in a ship 
which Sir Henry Bessemer was building at the time. 10 
was demonstrated by a well-known mathematician that 
if Sir Henry Bessemer had understood the gyroscope, 
he never would have built the ‘‘ Bessemer.” 

Io ENGINEERING, about two years ago, there was a de- 
cidedly lively controversy carried on by two engineers 
regarding the drift and gyroscopic action of projectiles. 
I read this discussion through the various numbers of 
your publication, and finding that both parties were 
wrong, I wrote a letter myself setting forth po what 
the facts were. I concluded by — that I knew what 
I had written would be criticised, but I advised contes- 
tants before writing to obtain a gyroscope and make a 
few experiments themselves. However, they rushed 
into print without doing so. : Bai 

From the letter of ‘‘Ignoramus,” in your publication 
of the 4th inst., it would appear that, like a good many 
othera, he imagined that the gyroscope offered some re- 
sistance to having its plane of rotation disturbed. He 
evidently believed, with the majority of engineers, that 
the plane of rotation of a gyroscope had some fixity as 
regards space. It evidently appeared to him that the 
immense mass of heavy machinery rotating at a very 
high velocity in the stern of the ship must produce a 
certain degree of stiffness or resistance to the tilting or 
pitching of the ship, and that this gyroscopic action was 
so strong that the stern was not free to move and to 
participate in the pitching action of the rest of the sbip ; 
consequently the stern being held as it were in a vice, 
and unable to pitch, the ship broke in two. This is 
evidently what he had in his mind, and it would also 
appear to be what both Mr. Edw. W. Serrell, Jun., 

. E. F. Cassel have.in their minds at the present 
moment. 
However, if they will carefully re-read whatI had to 
say, they will find that, although my letter wes short— 
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ort indeed—the whole subject was thrashed out. 
Wohuies was glossed over. But neither of these gentle- 
men appears to be satisfied. I will therefore make another 

tem pb. 3 

“The engines and screws, and all the rotating parts of 
the machinery in the Cobra, were very beautifull 
balanced, as they are in all of Parsons’ turbines. Bot 
systems were mounted in the same rigid frame secured to 
the ship at many points. The shafts had a fixed position 
as relates to each other, approximately parallel. The 
weight of the two systems* was identical; they were 
both supplied with steam from the same source, and 
both discharged their steam into the same condenser. 
We may therefore infer that they rotated in opposite 
directions at very nearly the same velocities, certainly 
within 1 per cent. Suppose that the Cobra had 
provided with trunnions pessing transversely through her 
centre of gravity, and tbat she had been mounted on ball 
bearings 80 a to be trained freely in any direction like a 
gua, and that the engines should be set in motion, the 
ship occupying @ horizontal position. Suppose now that 
we raised the bow of the ship and depressed the stern. 
One system of turbines would make a alight effort to move 
the stern of the ship to the right, and the other 
would make an effors with exactly equal force to 
move it to the left, but as the frame is —_ 
fixed, and as the stern bearings can neither approac 
nor recede from each other, this movement becomes 
impossible. In order to develop any gyroscopic 
resistance to the movement of the bow of the ship, either 
up or down, it is necessary for the shafts to throw them- 
selves out of a parallel position, and as this is impossible, 
the engines, as gyroscopes, becomes completely impotent, 
and offer no resistance at all; in fact, the ship could be 
tilted in any direction or rotated on a vertical axis with 
perfect freedom whether the turbines were rotating or 
not. The rotation of the turbines has absolutely no effect 
upon the free movement of the ship in any direction. It 
is true if we place one spinning gyroscope in a box or 
frame, and attempt to. tilt it on a horizontal axis, the 
gyroscope will of itself turn on a vertical axis—in fact, 
the management of a gyroscope in a box held loosely in 
the hand is something like driving a pig which has a 
will of its own, and it is this action which has deceived 
superficial experimenters. If a single gyrcscope is 
mounted in a rigid frame, ib offers not one particle of 
resistance to having its plane of rotation changed in 
any direction. This is the point that is not understood 
by engineers. Mr. C , however, is nob satisfied with 
theory ; he wants figures. To satisfy his burning desire 
for figures to accurately express the force moments due 
to gyroscopic action in the Cobra, I supply the following 
complete statement for the four shafts, looking aft : 


Resistance to pitching 0+0+0+0=0 
Transverse couples due to 
pitching és . tA+B-B-A=0 


where A and B are horizontal static couples applied by 
the shafts, balanced by equal and opposite —B —A when 
the vessel is under way. 

if Mr. Serrell, in his experiments which he siys are so 
“extremely easy,” will use two bicycle wheels instead of 
one, and rotate them in opposite directions at equal velo- 
cities, ib will do infinitely more to enlighten him on this 
subject than anything that I could write. 

I will admit that this letter contains no new ideas, and 
that the whole principle of the gyroscopic action on 
board the Cobra was fully shown and set forth in my 
previous letter. My only excuse for the great length of 
a letter is that my first letter was not under- 
stood. 

Yours truly, 
. Hrram Stevens Maxim. 

18, Queen’s Gate-plac3, London, S.W., October 21, 1901. 





To THE Eprror or ENGINEERING. 

Sir,—I have read with great interest the letters now 
appearing in ENGINEERING, aud should like to say, with 
reference to Sir Hiram 8. Maxim’s letter of October 9 on 
the above subject, that by. actual experiment with two 
gyroscopes of equal weight and diameter, mounted in a 
rectangular frame, both spinning in opposite directions, 
on turning from the vertical to the horizontal, the result 
is absolutely ni/, as regards any gyroscopic effect trans- 
mitted to the frame. 

On spinning the gyroscopes both in the same direction, 
or either singly, the frame being held by a strong man, 
great difficulty was experien in turning. In fact, it 
was found almost impossible, without the ends of the 
frame ee laterally. 

This woul certainly put an additional strain on any 
framework of the ship. On putting the rectangular frame 
between lathe centres, the gyroscopes spinning with their 
axe3 at right angles with the lathe centres, both turning 
in the same direction, the frame turns on the centres as 
easily as when they were not spinning. 

Thus showing there can be but little or no additional 
strain on the framework of the structure, assuming it is 
+ secured, 

+ may mention the gyroscopes experimented with were 
6 in. in diameter, and weighed 6 th each. 
Yours faithfully, 
Minas James F. Carrer. 
xperimental Works, Batheaston, October 22, 1901. 





To Tae Eprror or ENGINEERING. 
Sir,—Mr. Serrell will find that Sir Hiram Maxim’s 
satemens is “‘in accordance with fact,” if, instead of con- 
ning his attention to one wheel, he performs his experi- 








* Ibis assumed here that the Cobra had one system of 
two screw shafts revolving to the right, and another 
system of two screw shafts revolving to the left. 





ment with two. I took two front bicycle wheels on their 
bearings out of two bicycles, and rigidly connected the 
two axles together by screwing one end of one axle to the 
end of the other axle with an ordinary bicycle wheel nub, 
so that the two wheels were practically on one rigid axle. 
I then held the two wheels by the outer ends of the now 

d axle, and got a friend to start the wheels revolving. 

Vhen one wheel only was revolving, I naturally ex- 
perienced the ‘resistance to some deviations of the 
axis,” as mentioned by Mr. 

_ When both wheels were revolving in the same direc- 
tion, this resistance appeared to be about double; but 
when the two wheels were revolving as near as possible 
at the ee in different directions, this resistance 
was practically ni. That this result would be attained 
is quite clear from mathematics, as may be seen if one 
compounds the angular momentum of both wheels with 
the couple which is applied to turn the system as a whole. 

Yours faithfully, 
North Kensington, October 23. G. 8. Opiine. 








TESTING DOWSON GAS. 
To THe Eprror or ENGINEERING. 

Srr,—I should be glad of the assistance of any of the 
readers of your paper in the following matter : 

I want a simple, but fairly reliable, method of testing 
the quality of Dowion gas. 

I am concerned with a plant for supplying this gas, 
which is used for a variety of heating purposes. As a 
general rule, satisfactory results are obtained, but every 
now and then complaints arise from the users of the gas 
that it is nob of good quality. Sometimes the cause of the 
complaints can be traced to carelessness on the part of the 
stoker, at other times no explanation can be found, and no 
doubt complaints are frequently made when the gas is 
not at fauld at all. 

Ib occurred to me that some simple method of testin 
the gas in the same way that boiler flue gases are tes 
could be devised, whereby the inflammable and heat- 
giving constituents of the gas could be separated from the 
non-inflammable constituents. I should not object to a 
method which necessitated the use of various chemicals 
for absorbing the different constituents, and a graduated 
glass vessel in which the amounts absorbed could be 
met thie i icabl ibl impl 

this is not practicable, possibly some very simple 
calorimeter method could be suggested. 
I remain yours faithfully, 
October 16, 1901. ANTHRACITE. 





THE VIBRATION OF ENGINES. 
To THe Eprror or ENGINEERING. 

Sir,—I beg to make some remarks on the paper of 
Mr. Macalpine—‘‘a complete solution of the vibration 
problem ”—published in numbers 1854 and 1855 of your 
valuable journal ; but which, by chance, I have not read 
until just now. ‘ 

I cannot help being of the opposite opinion to Mr. 
Macalpine when he claims his detailed design as being a 
complete solution of the problem, the word ‘‘ complete ” 
being taken in the mathematical sense that all inerdia 
forces, even of the highest periods, are balanced. To 

rove my proposition I make use of the fairly well-known, 

ut, in the theory of balancing engines, seldom used 
theorem: ‘‘ A body whose parts are moving exercises a 
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reaction in a certain direction opposite to the motion of 
the common centre of gravity of the moving masses and 
equal in size to the product : 
moving masses x acceleration of common centre of 
gravity.” 

This theorem implies, for an engine balanced in a cer- 
tain direction, that the common centre of gravity of all 
the moving masses should have no movement in thi 


direction. Before proving that this cannot be the case] tra] M: 


for the vertical direction in Mr. Macalpine's desig may 


int out that, by virtue of s etry, engine 1) in 
the aheveaemeal article, call ahi the fan engines can be 
exactly , both i nanipne & and horizontally, how- 
ever short their connecting- may be. But in the 
detailed design this symmetry of movements is not obtain- 
ing, a ne are on the same side of the lever. 
It thus follows that the small errors arising from the finite 
length of the links do not compensate each other for every 





position of the lever. The mathematical proof of this 
goes as follows, A and A, representing the masses, which 
can be taken as concentrated in the crosshead pins, and 
_— may be taken as equal for the simplification of the 
results— 


2 =a+rsina—lcos9 
x, =lcoosd? + rsina-—a 
. > =a-—loos9 


a2 = “1 represents the movement of the centre of gravity, 


and it is evident that this value cannot be zero for all 
positions of the lever. 

Hence the design is not completely balanced. To find 
the size of the remaining unbalanced forces would require 
representation of £ = as a function of time, differ- 
entiating this expression twice, &c., and this would give 
very complex expressions. Practically there seems to be 
every probability that the engine will give no trouble 
from unbalanced forces of higher peri but I have 
considered the matter only from the theoretical point of 
view. Hoping not to have trespassed too much on your 
space, 

I am, yours respectfally, 
H. Troner, Naval Architect. 

Kiel, October 9, 1901. 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 15th inst., the steel screw cargo 
steamer Saphir, built by the Laxevaag Engineering and 
Shipbuilding Company, Bergen, Norway, went for her 
tri trip on the measured mile, a series of trials were 
ruo, and a main speed of 10} knotsattained. The owner, 
Erich Lindal, of Hangesund, expressed entire satisfac- 
tion. The Saphiris of the following dimensions : gth 
extreme, 256 ft.; b tb, 36 ft.; and depth moulded, 
19 ft.; and has a deadweight carrying capacity of 2200 
tons. The engines, which have also been constructed by 
the Laxevaag’s Company, are of the triple-expansion 
type, having cylinders 174 in. by 29 in. by 48 in. in dia- 
meter by 33 in. stroke. working pressure is 175 Ib. 





The new steamer Baron Balfour, built by Messrs. 
A. Rodger and Co., Port Glasgow, for Mr. Hugh 
Hogarth, of Glasgow and Ardrossan, went down the 
Firth yesterday on her official trial trip. The following 
are the particulars of the steamer, viz.: 359 ft. by 48 fo. 
by 28 ft. 6 m. moulded depth, with a cargo-carrying 
capacity of about 6600 tons, and fitted with btriple- 
expansion engines. The steamer had two runs between 
the Cloch and Cumbrae Lights, the speed attained eg | 
the runs being ae a concerned. Both h 
and machinery have been built under the special survey 
and to take the classification of the British i 
for the Survey and Registry of Shipping. 


From the op ag News Works, Va., there has just 
been launched the twin-screw steamer Siberia, which, 
with the Korea, recently floated, have been built for the 
Pacific Mail Steamship Company. Both ships will be 
required to make at least 18 knots, although the proba- 
bility is that they will make 20 knots easily. The dimen- 
sions of the ships are: Length, 572 ft. 4 in. ; beam, 
63 fo. ; depth, 40 ft.; draught, 27 ft.; displacement, 
18,600 tons. The only American-built ships which ap- 

roach the Siberia and Korea in size are the American 
iners St. Louis and St. Paul, which were built at Cramps, 
Philadelphia. Their dimensions are : 5 fd. 5 
ft. ; depth, 26.8 ft. Inthe construction of the 
beria and Korea, accommodations have been provided for 
200 first-class passengers, 30 white steerage passenge 
and 1200 Chinese. Quarters for the Chinese are pen 
so that the s may be utilised. for other purposes if 
unoécupied. There are four decks, extending the whole 
length of the ships, known as the lower, main, upper, and 
promenade decks. The main engines are two four-cylinder 
quadruple a ro of the vertical, inverted, direct-acting 
type, designed to develop 18,000 indicated horse-power 
running at the rate of 86 revolutions a minute. 


On Wednesday, the 16th inst., the Flensburger Schiffs- 
bau Gesellschaft launched from their yard a cargo Vv 

building for the Deutsch Australische Dampfschiffs 
Gesellschaft, and which is the twelfth vessel built by the 
Flensburg firm for these owners. Her principal dimen- 


Corporation 





sions are: Length, 406 ft. 6 in.; breadth, 47 ft. 8 in. ; 
depth, 32 ft.; with a deadweight carrying capacity of 
6700 tons. She will bs provided with quadruple-expan- 


sion engines capable of developing an indicated horse- 
wer of 3400, by the engineering department of the 
rm, with cylinders 26 in., 374 in., 65in., and 80 in. in 
diameter by 60 in. stroke, The vessel is named Rostock. 


On Friday, the 18th inst., the steel screw steamer 
Beechley had her trial trip in Hartlepool Bay. The 
Beechley has been built by Messrs. Wm. Gray and Oo., 
Limited, for Mr. W. R. Rea, of Belfast. She takes 
Lloyd’s highest class, is 352 ft. in length over all, 
49 ft. Gin. in breadth, and 28 ft. 3in. deep, and is a 
good example of a modern cargo steamer. Her engines 
are of the triple-expansion type, ag or from the Cen- 

arine Engine Works of the builders, and have 
404 in., and 67 in. in diameter by 45 in. 
with steam by two large steel boilers 
squareinch. A very 
the vessel averaging 





cylinders 
stroke, sup 
working at @ pressure of 160 lb. 
satisfactory trial was accomp 
a speed of 10 knots. 


in, 





Rosario.—Port works are now being vigorously pushed 
orward. 
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TRANSPORTING A 


75-TON CASTING BY RAIL. 
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Ir is not always fully realised what are the mecha- 
nical difficulties involved in the transport of heavy 
machinery on ourrailways. Asan interesting example 
of the regourcefulness of railway companies when 
called upon to deal with the transport of large weights 
we reproduce herewith a photograph of a 75 ton cast- 
ing recently made by Messrs. Moorwood, of Sheffield, 
for the firm of Messrs. Armstrong, Whitworth, and 
C»., of Manchester. This casting is shown mounted 
on a 50-ton well trolley. 

The more interesting part of the arrangement shown 
in the illustration is thet by means of which a portion 
of the total weight is distributed over additional trucks 
at each end of the well trolley. From the figure it 
will ba seen that a large timber lever, about 50 ft. long, 
is mounted at each end of the casting on a separate 
10-ton goods wagon. This wagon becomes the fulcrum 
of the lever, one end of which supports a portion of 
the weight on the well trolley, while the other end 
carries about 3 tons of balance weight, the fulcrum 
being so placed that there is a leverage of 2 to 1, thus 
the 3-ton balance weight supports 6 tons of the cast- 
ing. This arrangement is repeated at the other end of 
the casting, and in this way the total weight is dis- 
tributed over a long wheel base. The balance weights 
swiog free and do not, of course, touch the trolleys 
shown beneath them. 

In order to insure its safe transit, it was arranged to 
send the casting through from Sheffield to Gorton 
Junction on Sunday, and all traffic was stopped on 
both up and down main lines for this purpose. The 
arrangement does credit to the ingenuity of the load- 
ing department of the Great Central Railway, to whose 
Sheffield local goods manager, Mr. J. A. Hodkinson, 
we are indebted for the particulars here given. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 17. 

Tux entire steel market is perceptibly stronger, due 
to the placing of additional and unexpectedly large 
orders for finished materials and for the heavy pur- 
chases of raw material by the United States Steel 
Corporation and several of the large independent con- 
sumers. The most surprising feature of the entire 
market is the extraordinary demand for steel rails, 
which demand is accompanied by a rumour to-day 
of a possible 2 dols. advance; but this is simply 
a rumour, and will not be followed by any change 
in prices. The production for 1902 will certainly 
be sold before the close of this year, and might be 
sold before thirty days. There is a ecarcity of old 
material for bar iron, structural material, and for 
forge and foundry. The demand for all kinds of 
material is being strengthened, and the presentation 
of inquiries is indicative of a continued rush of orders. 
The entire situation is very strong. Another ad- 
vance in southern pig iron is probable. Transactions 
aggregatiog 50,000 tons have been heard of with- 
in a week. The pig-fron furnaces are sold fully three 
months ahead. Shipbuilders are again in the market 
for supplies, and car-builders will be forced to increase 
their orders on account of ae booked some large 
orders for freight cars. The makers of pressed steel 
cars are now figuring upon their ability to accommodate 
urgent railroad buyers with rolling stock for next 
June. The financial situation is quite strong. 
The stock situation is quiet. Industrials have been 
severely rated, and this has created an unsettled 
feeling, but there is no relation between the stock 
market and the industrial situation. Important mining 
enterprises are booking orders for machinery for 
British Columbia, Mexico, and some sections of the 
United States. 








MISCELLANEA. 


Deicuton’s Patent Flue and Tube Company, Limited, 
Leeds, have recently constructed what is believed to be 
the largest corrugated furnace ever made in this country 
from a single plate of mild steel, the dimensions of the 
cylinder being 10 ft. 3in. long by 5 ft. 2in. in diameter 
and #in. thick, while the weight is 5488 lb. Longer 
furnaces have been manufactured, but they have been 
made up of two or more lengths circumferentially welded 
together. 

In a paper read at a meeting of the Canadian Electric 
Association, Mr. J. R. Robertson stated that in cases in 
which much electricity was —— for power purposes, 
trouble had sometimes arisen from the day and night 
loads overlapping. To avoid this Canadian electric 
supply companies and manufacturers had in many cases 
come to an arrangement by which the latter shut down in 
the evening ngs § enough to prevent anoverlap. By a 
rearrangement of hours it has been found possible to 
maintain a sixty-hour week, and still cease work two 
hours earlier than was previously the custom. 


A suggestion is made in the Electrical World and Engi- 
neer, of New York, thatsingle-phase motors may be used 
for traction purposes provided that a satisfactory friction 
clutch is used to connect the motor to theaxle. This 
clutch would naturally be operated magnetically. The 
motor would be kept running when the car was stopped, 
and the latter would be restarted by throwing in the 
clutch. With the present rheostatic starting arrange- 
ment energy is wasted in heating the resistance coils when 
getting thecar under way. With theclutch energy would 
also be dissipated as heat, and the problem is to construct 
a clutch which will dispose of a large — quantity of 
energy in this way without destroying itself too rapidly. 

On June 30 last the advance galleries of the Simplon 
tunnel had been driven for a distance of 5.607 miles, out 
of a total of 12.06 miles. The tunnel proper has been 
completed for a distance of 4.283 miles, of which over 
59 per cent. is at the northern end. The highest tempera- 
ture reached as yet is 88.5 deg. Fahr. Theairsupply to the 
workings amounts to millions of cubic feet per diem 
on the north side and about 98 millions on the south side. 
The water supply to the drills amounts to an aver of 
3.5 gallons per second at the northern works, and 2 4 

lons per second at the south. The pressure at which 
it is distributed is 1400 lb. per square inch. So far, 
39,430 cubic yards of work have been excavated at the 
expenditure of 49,300 Ib. of dynamite. 


_ A very remarkable degree of efficiency has been reached 
in the case of the electric plant of the New York Metro- 
politan Street Railway. The watts entering the con- 
tinuous-current busbars at the substations aggregate 90 to 
91 per cent. of the watts sent into the high-tension feeders 
at the main power-house. Hence the total loss in high- 
tension feeder transformers and rotary converters is 
under 10 r cent. The generating station is the 
largest yet built. It contains at present eight 3500- 
kilowatt-units, and three more are in process of 
erection. The generators are three-phase 6600-volt ma- 
chines, working at 25 cycles persecond. The engines are 
of the Corliss vertical type, and yield on the average 
one indicated horse-power hour for between 13 lb. and 
14 Ib. of steam. The coal consumption, ia practice, 
works out to 2651b. per kilowatt hour. Switches in 
which the “break” is made in oil are used, and have 
worked well, though it is estimated that at times they 
have been opened when a current of 2000 amperes at 
6600 volts has been flowing through them. 


During the years 1899-1900 observations of under- 
ground temperatures were made at forty-four shafts of 
the Ruhr colliery district, Germany. The plan followed 
was to drill a hole for a depth of 6 ft. 64 in. into the rock 
at the side of the shaft, and place in this hole a thermo- 
meter suitably protected from the effects of the air tempera- 
ture of theshaft. The thermometers were left in place for 
at least two hours before being read. The depths at which 
the observations were made from 320 ft. down to 
2545 ft. In one casea temperature of 102.2 deg. Fahr. was 
noted at a depth of 2223 ft., but this is believed to have 





been due to the neighbourhood of a hotspring. The depth 
at which seasonal variations of temperature become in- 
appreciable ap) to be about 80 ft., and the temperature 
at this depth is constant at 48 deg. Fahr. throughoubd the 
year. As an ave the rate at which the temperature 
increases with —_ appears to be about 1 deg. Fahr. 
for each 51 ft. of depth, but the rate seems to diminish 
somewhat as the depth becomes greater. 


A Local Government Board inquiry was held on 
October 4, by Colonel A. E. Darnford, R.E., into an 
application of the Meltham Urban District Council for 
consent to deviate from the chemical purification 
scheme of sewage treatment for which a loan was 
sanctioned in 1899. It was stated by the council’s 
solicitor, Mr. F, A. Reed, that the scheme pre- 
viously sanctioned consisted of chemical precipitation 
followed by artificial filtration and subsequent land 
filtration, but the council now desired to substitute 
in place of that the polarite bacterial oxidation system, 
which would be more suitable for the requirements 
of the district than the scheme previously sanc- 
tioned, whilst the advantages to be obtained from it, 
in addition to greater efficiency, were that the use of 
chemicals would be dispensed with, and the works would 
be automatic. Mr. J. B. Abbey, of Messrs. Abbe 
and Son, of Hudderstield, the engineers to the counci 
produced the = of the pro works, and described 
the system, which, briefly, consists in passing the sewags 
through a screening tank and then into three detritus 
tanks, where the organic solids will become split up, and 
disin ted by the liquefying action of the bacteria pre- 
sent. F'rom the detritus tank the sewage enters three anae- 
robic bacteria beds, the effluent from which will flow along 
erating channels, and then be sprinkled a | means of 
Candy-Caink automatic revolving sprinklers fed by auto- 
matic intermitters on to polarite bacterial oxidation beds. 
These beds have a combined area of 504 Bi geod pet 
with a working depth of 3 ft. 6in., and will deal with 
240,000 gallons of sewage per day. The advantage of 
delivering comparatively small quantities on the beds 
with short intervals of rest is that a more complete aera- 
tion of the effluent.as well as filter bed is obtained. 


The report of the engineers appointed to examine into 
the condition of the great Brooklyn Suspension Bridge, 
after the recent eg discloses the fact that the 
system of inspection of the structure hitherto adopted 
has been little more than nominal. Of the nine suspend- 
ing rods found broken on July 24 last, two had obviously 
been broken a long time, yet had escaped detection. The 
hammer test appears not to have been used ; but a careful 
visual inspection would, it is stated, have been sufficient 
to disclose the presence of the broken rods. On American 
railroads, bridges are usually inspected by the engineer 
in perzon at stated intervals, in cases as often as once 
a month, and the results recorded on printed forms, which 
make it impossible without wilful faleehoood to fake an 
inspection. On the Brooklyn Bridge the work has been 
entrusted entirely to ordinary mechanics, who made their 
examinations at no stated intervals, and filled np no pro- 
perly pre’ record sheets. No exact record has been 

ept of the condition of the structure, and no complete 
and correct set of drawings is in existence. The moving 
loads to which the bridge is now subject are con- 
siderably in excess cf those allowed for in designing 1, 
and apart from this, certain defects in the design 
have prevented the structure being as strong as lt 
was believed to be. These defects can, it is stated, be 
made good fairly easily. At present there are excessive 
stresses in the cables near the centre hinge, where bend- 
ing action increases the direct stress on the wires from 
44,800 lb. per equare inch up to 75,000 Ib. per square inch. 
This estimate is subject to a certain correction, from the 
fact that a portion of the weight is carried by the inclined 
stays; but making allowance for this, the stress still re- 
mains at 71,000 1b. per square inch, exclusive of that which 
may arise from wind preesure. The masonry under the 
saddles is loaded to 39.6 tons per equare foot, which is 
considered excessive. In the main-floor beams stresses 0 
15,500 Ib. per equare inch are met with, and stresses of 
27,000 Ib. per square inch in the intermediate-floor beams 
of the rail tracks. 
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ELECTRICALLY-DRIVEN PUMPS; GLASGOW EXHIBITION. 


CONSTRUCTED BY MESSRS. GLENFIELD AND KENNEDY, LIMITED, KILMARNOCK. 
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WE illustrate on this page a set of three-throw 
motor-driven hydraulic pumps and an accumulator 
exhibited at the Glasgow Exhibition by Messrs. Glen- 
field and Kennedy, Limited, Kilmarnock. The general 
arrangement of the plant is well shown in Fig. 1. The 
pumps have rams 1} in. in diameter, the stroke being 
6in., and the designed working pressure 700 lb. per 
square inch. They are driven through gearing by an 
electric motor of 15 brake horse-power, supplied by 
Messrs. R. E. Crompton and Co., Limited, of Chelms- 
ord. The motor is of the two-pole continuous-current 
type, and is designed to work at 200 volts. The accu- 
mulator is of the ordinary weighted case type, with a 
ram 4} in. in diameter by 4 ft. 2 in. stroke. The 
pumps are stopped automatically when the ram reaches 
the top of its stroke, and restart when it falls half- 
way down. This is effected by means of an hydraulic 


relay, the supply of water to which is governed by a 
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three-way cock fixed close to the accumulator casing. 
When the ram reaches the top of its stroke, a stop in 
the casing moves the cock lever, and releases pressure 
water from one end of a small hydraulic cylinder by 
the piping shown in Fig. 1. This cuts off the current 
to the motor. When the ram falls again, a second 
stop moves this lever back. The end of the cylinder 
is again connected to the pressure and the piston 
is moved over and admits current to the motor 
through a eeries of resistances. A cataract is 
employed to prevent these resistances being cut out 
too rapidly, to the injury of the motor armature. 
Details of this hydraulic relay and the rheostat are 
shown in Figs. 2 and 3. : 5 ld 

The hydraulic cylinder lies to the right in Figs. 2 
and 3. When the ram moves to the right, the rheostat 
arm A is swung over by stops on the piston-rod as 
shown at B. The cataract cylinder is in line with 





the relay cylinder, and the two rams are connected by 
arodasshown. On the stroke from right to left, the 
water in front of the cataract piston escapes through 
the portat C. On the return stroke, the water passes 
through the valve shown in the cataract piston. 





INDUSTRIAL NOTES. 

THE state of employment, as indicated by the chart 
attached to the monthly report of the Board of Trade, 
has improved somewhat as compared with the previous 
month, but it is not quite so good as a year ago, though 
very nearly so. The downward curve gives hope of con- 
tinued improvement, but the angle is too acute to be 
quite satisfactory.. The report, based on 2415 returns— 
viz., 1706 from employers, 585 from trade unions, and 
124 from other sources—states that there was a slight 
improvement in most of the important: industries. 
There were during the: month decreases in wages 
affecting large ies of miners and iron and steel- 
workers, In the 142 trade unions specially reported 
upon, there was a total membership of 542,917, of 
whom ‘20,180, or 3.7 per cent., were unemployed, as 
compared with 3.9 in the previous month, and °3.6 per 
cent, in the same month of last year. 





As regards the various groups of industries, em- 
ployment in coal-mining showed a decrease in the 
average number of days worked in the month, but an 
increase in the number employed. As compared with 
the previous month, an improvement is shown in the 
time worked. At collieries employing 473,007 persons 
the pits worked on an average 5.36 days per week 
during the month, as compared with 4.91 in the 
previous month, and 5.65 days a year ago. 





In ironstone mining there was some improvement as 
compared with the month previous ; as compared with 
a year ago there was a slight decrease in the average 
time worked, and a general decrease in the number 
pe. grt ag The average time worked at 127 mines 
and open works, at which 14,798 persons were em- 
ployed, was 5.76 days per week; in the previous 
month 5.62, and a year ago 5.80 days. 





In the pig-iron industry a slight improvement is 
shown, but the industry is much worse as regards em- 
ployment than it was a year ago. Returns relating to 
113 ironmasters show that 321 furnaces were in blast, 
employing about 22,300 workpeople, as compared with 
317 a month previously, and 360 a year ago. 





Inthe manufacture of iron andsteel a further improve- 
ment is manifest as compared with the previous month, 
but employment is not quite £0 good as a year ago, At 
202 works, included in the returns, 79,730 workpeople 
were employed; the total volume of employment, 
taking into account the number employed and the 
number of shifts worked, shows an increase of 7.8 per 
cent. as compared with the previous month, and a de- 
crease of only 0.5 per cent. in the same month a year 
ago. 
Sin the tinplate trade there was great improvement 
in the month, employment being better also than a 
year ago. “There were 377 mills at work, including 
those engaged in the manufacture of black sheets, as 
compared with 349 mills in the month previous, and 
359 a year ago. The number of persons employed at 
the mills in operation was about 18,800. 





Employment in the engineering and metal trades 
group shows no change. The proportion of unem- 
ployed union members was 3.5 per cent., as in the pre- 
vious month, and 2.9 per cent. a year ago. 

In the shipbuilding trades a continues to 
decline, though only slightly. The proportion of un- 
employed union members was 3.9 per cent., as com- 
pared with 3.7 per cent. in the previous month and 
2.4 per cent. in the same month a year ago. 
Nevertheless, for this group of trades the proportion 
is not an extremely large one. 


Employment in the building trade is not quite so 
gocd. The proportion of unemployed union members 
in the branches reporting was 2.9 per cent., as compared 
with 2.7 per cent. in the month previous, and 2.1 per 
cent. a year ago. 

In the furnishing and wood-working trades a slight 
improvement is manifest. The proportion of unem- 
ployed union members was 3.2 per cent., as compared 
with 3.5 per cent. in the month previous, and 4.0 per 
cent. in the same month a year ago. 


In most branches of the printing and bookbinding 
trades there has been, owing to seasonal causes, some 
improvement. The proportion of unemployed union 
members was 5.6 per cent., as compared with 6.5 per 
cent. in the previous month, and 4.0 per cent. in the 
same month a year ago. Employment in the paper 
trades has also improved; the proportion of out-of- 
work members of unions was 2.2 per cent., as com- 
pared with 2.7 per cent. in the previous month, and 
2.1 per cent. a year ago. 





Employment in the boot and shoe trade is bad 
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generally, but there are indications of improvement in 
some centres. In other leather-using trades it is fairly 
good ; the proportion of unemployed union members 
was 3.0 per cent., in the previous month 2.9 per 
cent., in the same month of last year it was 2.0 per 
cent. 

Employment continues fair in the spinning branch, 
and has improved in the weaving branch of the cotton 
trades. In mills and factories employing 77,500 
females, 88 per cent. in the spinning mills and 69 per 
cent. in the weaving factories were in full employ- 
ment. In the woollen trade employment is fair ; in 
the worsted trade it is slack ; in the hosiery branches 
there is improvement. 

Agricultural labourers have been generally well 
employed, but there is little demand for extra hands. 
Dock and riverside labourers in London have been 
fairly employed. The average number employed at 
the docks and wharves was 16,335, as compared with 
16,490 in the previous month, and 15,804 in the same 
month a year ago. 





The number of labour disputes recorded in the 
month was 33, involving 8654 persons, of whom 5898 
were directly, and 2756 indirectly, affected. In the 
previous month the number of disputes was 32, in- 
volving 10,129 persons, and in the same month last 
year 29 disputes, involving 6032 workpeople. In the 
33 fresh disputes, 12 were in the mining and quarrying 
industries, eight in the textile trades, four in the 
engineering and shipbuilding groups, and three in the 
building trades; the other six were in various indus- 
tries. The number of disputes reported as settled 
was 46, involving 9922 persons; of these, nine, in- 
volving 2621 persons, were decided in favour of the 
workpeople ; 20, involving 4889 persons, in favour of 
employers, while the remaining 17, affecting 2417 
persons, were compromised, 

Changes in the rates of wages in the month affected 
172,890 per gears the net effect being a decrease 
averaging 94d. weekly per head. Of the total num- 
ber, 4438 received advances averaging 113d. per head 
per week, while 168,452 suffered = Pa averaging 
10d. per week. In the previous month the decreases 
averaged 2s, 2d. per h in the weekly wages of 
103,419 workpeople; in the same month last year 
there was an advance of 2s. lid. per head in the 
weekly wages of 164,199 workpeople. The decreases 
were chiefly in the coal, iron, and steel industries. 
Most of the changes took place under sliding scales, 
affecting 170,337 persons; one, affecting 112 work- 
people, was decided by arbitration. Only 516 persons 
were involved in strikes ; all the rest were settled by 
direct negotiation between the parties or their repre- 
sentatives, 





The Journal of the Amalgamated Society of Engi- 
neers states that ‘‘ trade remains about the same, a 
slight falling-off in Liverpool, and one or two smaller 
places; but, on the other hand, a picking-up at 
Glasgow and on the Clyde generally.” It reports a 
strike at Leeds ‘‘ against the one-break system, with- 
out reduction of hours ;” this has lasted over a month 
and still continues. A plea is put in for two four 
hours’ spells in each day. The advance of Is. per week 
in the British Channel marine shops has come into 
force ; and of ls. per week in a section of the Liver- 
pool district. The Clyde members are moving for an 
increase also. The numbers on the funds were, 
out of a total of 90,247 members, 2509 on donation 
benefit—increase, 65; on sick benefit, 1828—decrease, 
103 ; on superannuation benefit, 3899—increase, 14. 
The net increase in members was 326. Referring to 
the loss of the Cobra, the report says that some good 
members of the union from the Tyneside were among 
those who perished. Members are warned not to 
accept work under the Canadian and Pacific Railway 
Company, which refuses to pay the rates demanded 
by the American Union of Machinists, &c. Levies 
are required for the trade fund and benevolent fund— 
3d. for each. A schedule of wages, hours of labour, 
and conditions of employment in all districts is being 
prepared. There has been three more exclusions for 
indisposition to work and chronic laziness. One man 
had drawn from the funds 115/. 1s. 7d. in seven years. 
An old member, now in Australia, tells the story of the 
starting of the Amalgamation in 1850. He, John 
Davies, was one of those elected to draw up the rules, 
which, with modifications, were adopted by the union. 
He still lives and thrives in Australia. 


The report of the Boilermakers and Iron Ship 
Builders for the current month states that the returns 
from various centres show “‘ that trade still maintains 
its flourishing condition,” the only exception being 
the port of Hull, so long disturbed by the fishermen’s 
dispute, It is pointed out that in ports chiefly en- 
gaged in repair-work employment is not so nan f but 
the men could readily find work elsewhere. The 
inland districts are described as being ‘still in a 
flourishing condition.” The total number on the funds 
was 3855 ; of these, 25 were on travel, 386 signing the 
vacant book, and 1327 on home donation. There is a 








large increase under the last two heads. On sick 
benefit, 1386; on superannuation benefit, 731. The 
report calls attention to the fact that while there is an 
increase of 178 in the number of unemployed, men are 
still wanted in some localities, and that fares are paid 
to vacant situations. It is sad, indeed, that able- 
bodied, and presumably capable, workmen walk the 


-streets as “ out-of-works ” while employment is to be 


found for the seeking, and the union pays the fares 
to such places as may require men. One point is urged 
upon the younger members, namely, to try their hands 
at other jobs recognised in the trade if repairing jobs 
are scarce. Some might think that lines of demarca- 
tion come in here; evidently the council do not so 
regard the matter. Platers are advertised for at the 
Avonside Engine Works, Bristol, and squads of 
riveters at Newcastle. By a majority of 5225 a grant 
to Mr. T. Allen, an old official of the union, has been 
carried, 12,241 voting for the same. Accident claims 
have been voted to three members, but not the full 
amount. 





Manufacturers of finished iron in the Wolverhampton 
district are reported to have booked a fair weight of 
orders since the quarterly meetings. Marked bars main- 
tain their full standard rates; but it is said that while 
there is a good demand for unmarked bars, only few 
of the leading makers can command the full advanced 
rates, some being sold at from 2s. 6d. to 5s. per ton 
below the standard. Black sheets are in good demand 
for all gauges, both for working-up and galvanising 
pe Ppa the rates for which have advanced. Heavy 

okings are reported for gas strip at the enhanced 
rates, and also for hoops. Steel is in good demand, 
but prices are kept down by foreign competition. As 
a general rule, the various sections of the engineering 
and allied trades are fairly well employed, especiall 
those connected with railway work, boiler and tan 
making, bridge and girder construction, and electrical 
engineering. There are variations in the condition of 
the hardware industries, but for the most part they 
continue to be fairly well employed. Slackness pre- 
vails in a few branches, but it is surprising to find that 
on the whole the men are well employed. 





In the Birmingham district the iron market has 
been brisk, prices firm, and tending upwards. Good 
orders are reported for all kinds of railway carriage 
and wagoniron. Marked-bar makers are well supplied 
with orders, and the quoted rates are well maintained. 
Unmarked-bar makers are also busy, and are able to 
maintain full rates. Black sheets, gas-strip, and hoops 
are in good demand, and prices firm. Tinplate workers 
are also busy. Steel is in demand, but prices are kept 
down. The engineering and allied trades are fairly 
well employed, if not pressed with orders. Most of 
the other iron, steel, and metal-using industries are 
fully engaged. 





The position of the engineering industries through- 
out Lancashire is indicative of gradually decreasing 
activity generally in most districts. Some of the 
leading i, eaters have still a sufficiency of work 
in hand to keep them well employed for some time to 
come, but the weight of new work coming forward 
and in prospect is regarded as very unsatisfactory, 
and an uneasy feeling is manifest as to the future. 
As regards electrical engineering, locomotive and rail- 
way carriage building, boilermaking, and the manu- 
facture of machine tools, these, hitherto busiest 
branches, also show a tendency to slackening down. 
The textile machine-making industry is described as 
in a depressed condition, with no material signs of im- 
provement. The iron market has been slow in respect 
of business done as regards raw material, but as the 
supply is restricted, makers have been able to obtain 
some advance for prompt delivery. Finished iron 
makers have been doing a steady business at full rates. 
In the steel trade only a moderate amount of business 
has been doing on home account, but fairly large 
inquiries have been reported on the market for ship- 
ment. Generally the position in all these branches 
of trade is regarded as unpromising. 


The Blackburn strike has developed a new feature 
as regards picketing. A band of musicians was 
prosecuted for ‘‘ besetting ;” the case came before 
the Recorder of Blackburn on Thursday in last week, 
the 17th inst., when it was decided that they were 
guilty ; and the Recorder fined each defendant 20s. 
and costs. Counsel for the defendants asked for a case 
to be stated, in order to appeal ; but the Recorder re- 
fused. He stated that the men had convicted them- 
selves by their own evidence, given to screen them- 
selves, The case turned wholly upon the meaning 
and application of the term ‘“‘ besetting.” 


The Ninth Annual National Free Labour Co 8 
held its meetings last week, in the Memorial 1, 
London. It is a little significant that this body—a 
union of non-unionists, if it really be an organised 
association—should continue to exist, and from time 
to time issue its mandates on labour questions. It 











represents discontent with trade unionism rather than 
content with the rates of wages and conditions of 
labour as they are. The annual report stated that 
‘the association had registered 16, men, and of 
that number 13,000 were sent to subscribing employers 
during the year, embracing almost every department 
of industrial labour.” Suitable men had been supplied 
as needed to the Great Eastern, Great Western, Taff 
Vale, London, Brighton, and South Coast, and Metro- 
politan District Railways. The conference expressed 
satisfaction with the Lords’ decision in the Taff Vale 
case, with the conduct of Lord Penrhyn and his 
manager in the quarry dispute, and with other 
measures and matters condemned by trade unions, 
Those utterances denote a revolt against the high- 
handedness of trade unions in recent years, and ought 
to teach a lesson to labour leaders and to officials of 
such unions. There was an 5 ot in the 
speeches of the delegates which deserves to be noted. 
The unions would seem not only to have provoked 
retaliation on the part of employers, but also a bitter 
feeling among members of the working class, pre- 
sumably because harsh treatment has been meted out 
to them at one time or another. The Free Labour 
men denounce alike trade unionism and socialism as 
being antagonistic to the workers and not favourable 
to labour. These sections may be left to fight the 
matter out between themselves ; but it is evident that 
a coercive policy is not calculated to promote good- 
fellowship. 





The strike of colliers in the Rhymney Valley con- 
tinues. After seven weeks of idleness the matters in 
dispute seem to be as far off from settlement as ever. 
After several interviews, the question as to wages 
has been practically arranged, but the owners refuse 
all other demands, it is said, therefore the strike 
goes on. 

A dispute as to timbering at Messrs. Brown’s col- 
lieries at Rotherham has led to the cessation of work 
by some 2000 or 3000 men, in order to force the firm to 
comply with the Home Secretary’s instructions, 

In Northumberland the miners are so busy that only 
one man was in receipt of out-of-work allowance at the 
date of the last report of the association. 





The miners and ironworkers in France are in a state 
of unrest over the question of a general strike. Some 
11,000 men voted for the strike out of the 17,000 who 
voted. But there are about 160,000 miners in all, so that 
onlya small proportion responded to the referendum. It 
is thought that the Government will try to arrange a 
settlement on an eight-hours’ basis. The report of a 
riot at Monthneon states that ‘‘a mob of 5000 men set 
upon two pry ;” the mayor and sub-prefect were 
badly used, and the military had to charge the mob. 





In deciding some questions of wages in the Dorset- 
shire districts, Judge Raikes, K.C., commented 
severely upon the yearly agreements of labourers, as 
harsh in operation, and tending to depopulation. 





Strikes in Spain continue. At Seville some 4000 men 
are idle in connection with the large pottery works. 
Other workmen joined, and riots ensued, so that a 
state of siege was declared. Much damage has been 
done, many persons have been injured, and many 
arrests made. At Barcelona the masons and carpenters 
have won the eight-hours’ day, so that the strike is at 
anend. It would appear that political agitation has 
much to do with recent disputes in Spain. 





GAS-ENGINE RESEARCH. 
Second Report to the Gas-Engine Research Committee.* 


By Professor Frepgerio W. BursTaLL, Member, of 

irmingham University. 

In the first report} of the Gas Engine Research Com- 
mittee an account was given of the apparatus and engine 
which were used for the experiments, and of a small 
number of preliminary experiments made in order to 

ve the way for a more extended and complete series. 
The engine used throughout the research was onespecially 
constructed by Messrs. Fielding and Platt, of Gloucester, 
and was arranged so that the compression could be 
altered from about 30 Ib. per square inch to about 150 Ib. 

r square inch. The normal speed for the engine was 
500 revolutions per minute, the diameter of the cylinder 
was 6 in., and the stroke was12in. __ i 

The tests were all made with lighting gas, which was 
supplied from a gasholder capable of holding about 100 
cubic feet. This quantity would suffice to run the engine 
at full power for about 50 minutes; in the tests 
lasted half an hour. In most cases such short tests would 
not be desirable, but it must be borne in mind that in 4 
plant such as was in the research it is possible to 
obtain such steady conditions that the length of a test can 
be shortened without in any way affecting its accuracy. 
In the first report a full account of the tus and 
the methods employed for the calibration of all instru- 


* Paper read before the Institution of Mechanical 


neers. 
+ Proceedings 1898, page 209. Also ENGINEERING, 
vol, Ixv., pages 350 and 413. 
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was given ; for the objects of the present report all 
org waniced will be to state that in addition to such 
measurements as quantity of gas, indicated and brake 
wer, number of revolutions and explosions, temperature 
and quantity of jacket water, the air supplied was mea- 
sured by a wet meter, and an analysis was made of the 
exhaust gases. me alterations and additions have 
baen made to the apparatus formerly described. An 
account of these changes is now added. : 
Ignition.—In the first report some account was given of 
the failure to obtain a satisfactory electricignition. The 
time expended on these unsuccessful experiments was not 
altogether wasted, as the experience then gained led to 
the design of a perfectly satisfactory igniter. In the 
previous experiments & high-tension spark was employed, 
and thus t difficulties were encountered in order to 
keep up the insulation. The present electric igniter is 
worked with a spark which is produced when a low 
potential circuit containing iron is breken. The difficulty 
with this method is to produce the break of the circuit 
inside the cylinder. Attempts were made to do this by 
means of the motion of the piston, but without success. 
The igniter is shown in Fige, 1 and 2. It consists of a 






































Indicator.—The method of driving the steel wires which 
are attached to the indicator (Fig. 3) has been slightly 
altered from the form that was first used in order to 
obviate the necessity for correcting diagrams for the 
unequal multiplication of the driving gear. The swinging 
shaft was driven by the sector of a circle which was 
keyed on to the shaft. The sector was connected to 
the piston by means of steel tapes which were kept at 
constant tension in order to prevent any loss of motion. 
The sector is shown in Figs. 4 and 5. 

Exhaust Gases.—The same form of apparatus for the 
collection of exhaust gases was used as described in the 
First Report. To remove any question of air being sucked 
in from the small valve at the back of the collecting tube, 
the valve was removed and the tube, connected to a water 
pump, was attached inside.* During the tests the water 
pump was kept working, which drew a considerable 
volume of the exhaust gas past the collecting valve. The 
gases were analysed in a gas apparatus, which was also 
used for the analysis of the coal gas. : : 

The Tests.—The system which was followed in making 
the experiments was to work on four compressions: these 





ELECTRIC FIRING GEAR 


are lettered : A compression about 55 1b. per square inch, 


Fig. 2. 


accurate analysis of the exhaust gases can be made, it is 
possible to find the ratio of air to gas in a somewhat 
similar manner as in boiler tests, where the weight of air 
per pound of coal is found from the analyses of the flue 
gases and coal. 

The following quantities can be determined from the 
analysis of the coal gas: 

K = the least number of volumes of air required to 
burn completely one volume of coal gas. 

¢ = number of volumes of carbon dioxide produced by 
the combustion. 

k = the volume after combustion of K volumes of air 
and one volume of gas. 

Let N be the ratio of air to gas at the end of the suc- 
tion stroke, y and z the percentages of carbon dioxide and 
oxygen in the exhaust gas. For one volume of gas there 
will be an excess of air of N—K volumes, which is not 
required for the combustion of the and which 
out to exhaust unaltered ; after the combustion is finished, 
the volume of the burnt products will be k volumes ; hence 
one volume of coal gas and N volumes in the cylinder 
will in the exhaust pipe have a volume of N — K + k. 

As the percentage of oxygen in air is 0.209, there are 
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threaded plug which screws into the cylinder in the posi- 
tion where the ordinary ignition tube is p From 
the lower extremity of this plug project two steel rods 
about 3in. in length, the rods being connected together 
by ashort bridge-piece, in which is fixed a platinum tip. 
The difficulty in the construction of the igniter was to 
insulate the moving contact. This was effected by insu- 
lating the whole of the upper part of the plug containing 
the gland, through which the sliding rod moves, from the 
lower part which screws into the cylinder. The insulation 
is formed of mica discs, which are placed both above and 
below a ring forming part of the upper plug. These mica 
dises are forced downon the ring by meansof a nut threaded 
on to the lower plug. The moving contact consists of a 
steel rod tipped with platinum and — through a 
gland packing in order to prevent leakage of gas. The 
packing is a mixture of asbestos and plumbago. The 
moving rod is forced down by a spiral spring and lifted 
by a bellcrank lever. Owing to the fact that the rod must 
be insulated from the body of the cylinder, the lever has 
also to be insulated ; it is therefore made in two parts, 
which are fastened —- by bolts passing through 
ebonite washers. The lower end of the bellcrank lever 
has attached to it a roller which presses on to the exhaust 
cam. The time of the ep of the spark is altered by 
fixing the roller at different distances from the cam. Cur- 
rent was obtained from four storage cells having a capacity 
of 50 ampere-hours ; it was found that to cbtain regular 
ignition the spark must be short and thick, any smaller 
number of cells did not in allcases produce ignition. The 
results have been most excellent ; the igniter has been in 


use without repair for more than two years, and has never | h 


been seen to fail to fire the charge. As compared with 
the hot tube, it has many advantages from an experimental 
point of view, and by means of the spark, charges which 
are so weak as to give irregular results with the hot tube 





can be ignited with absolute certainty. 





B compression about 71 1b. per square inch, OC compres- 
sion about 93, and D compression 124 lb. per square inch, 
the pressures being absolute. The speed was kept the 
same for the whole of the tests, that is, about 200 revolu- 
tions per minute ; in all cases the load on the brake was 
adjusted so as to make the number of explosions missed 
as small as ible. Experiments on gas engines when 
a considerable number of explosions are missed give rise 
to such varying ratios of air to gas as to render them 
useless from a research point of view ; this is due to the 
fact that when a blank charge of air is drawn in, the 
residue in the clearance space is more than usually 
diluted with air, and the indicator diagram following the 
blank charge is not the same shape as those which follow 
an explosion. The tests under any of the compressions 
are denoted by numbers, and are given in the order of the 
ratio of air to gas ; aseries starts with very nearly the theo- 
retical amount of air which is required to burn the gas, and 
then the tests are separated by, roughly, changes of 1 per 
cont. in the carbonic acid as found in the exhaust gases. 

All volumes, both air and gas, have been reduced to 
standard conditions, that is, a temperature of 15 deg. 
Cent. and a pressure of 760 millimetres of mercury ; re- 
sults are given in the metric system, but for the conveni- 
ence of a a few leading figures have been given 
in the Engli h units also; limits of space prevent the 
adoption of the dual system throughout, 

The ratio of air to gas has generally been found by 
assuming that at the end of thesuction stroke the cylinder 
is filled with only air and gas; if the temperature of the 
mixture be assumed, the volume of air can be calculated 
from the ordinary gaseous lawe. 

This method is certainly not correct, as there is always 
in the clearance space a volume of the products of com- 
bustion which have been left over from the previous ex- 
plosion stroke ; the temperature of the mixed air and gas 
as been generally taken as not differing greatly from 
the jacket temperature, an assumption which is not in 
general borne out by the present experiments. If an 


~ * See First Report, Fig. 19, Plate 55, and ENGINEERING, 
vol. lxy., page 351, 





two equations for finding the value of N: 


se 1 _ 0,209 (N—K) 

N-—K+k N-K+k 

In this manner two values of N have been calculated, 
and are given in Tables VII.; the results should agree, 
and such differences as exist are due to the experimentally 
determined constants K, k, and /, which have to be 
obtained in a somewhat indirech manner, rendering 
them liable to error. : 

The ratio of air to gas used in the calculations is the 
mean between the two. 

The measurement of the air drawn in during the suction 
stroke renders it possible to calculate the temperature at 
the end of the suction stroke. 

Let V= volume of cylinder. 

V r= volume of clearance. 

V a= volume of air drawn in per stroke reduced to 
standard conditions of temperature and pressure, which 
are 15 deg. Cent. and 760 millimetres of mercury. 

g = volume of gas drawn in per stroke under the 
same conditions of pressure and temperature. 

After the exhaust valve closes, and a new stroke is 
about to commence, the clearance space is filled with air 
and burnt products, the composition of which is known 
from the analysis of the exhaust gases, and if the volume 
of this residue can be found, the temperature can be 
obtained by calculation. i : 

The amount of airin the cylinder is N V g, this quantity 
being made up of two parts: first, the air drawn in V a; 
and, second, the air left in the clearance space, which is 
N Vg — Va when reduced to standard conditions. 

The fraction of air in tke exhaust is known from the 
analysis of the exhaust gases ; let it be m, then the total 
volume of air and products of combustion in the clearance 
space, when the suction stroke is about to commence, is 


NVo+Va 
n 


vA 


y 


clearly 3 during the suction stroke an addi- 





tional volume of air and gas—V a + V g—is drawn in, 
| 80 that the total volume in the cylinder at the end of the 
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is reason to suppose that the temperature throughout 
the cylinder is not uniform, but that the core may be 
hotter than the mean. The highest calculated mean tem- 
perature is nearly 2000 deg. Cent., and it is ble that 
the core is hotter even than this; most authorities have 
considered 1600 deg. as the upper limit, but the reporter 
is of opinion that this temperature is too low. 

In finding the additions of heat both at constant volume 
and constant pressure, and in finding the changes of 
internal energy, it is necessary to know the specific heat 
of the burning mixture, which consists of nitrogen, 
carbonic acid, oxygen, and water vapour. The reporter 
has consulted most of the original memoirs dealing with 
this subject, and decided to adopt the values obtained 
from the experiments of MM. Mallard and Le Chatelier 
on the specific heat at high temperatures ; their investi- 
— show that the specific heat is not constant, as had 

n supposed by the older savante, but increases with 
the temperature according to the following formule: 


The values* are for specific heat at constant volume at 
temperature ¢: 


suction stroke is V a+ a +g | When reduced to 


temperature of 15 deg. Cent. and a pressure of 760 milli- 
metres of mercury. : 

If T be the absolute temperature of the mixture, and 
P the pressure in millimetres of mercury, which is found 
from the pumping diagrams, T can be found from the 
ordinary gaseous laws, as the volume is known to be V 


(1+7r), that is, 
760 V| 2-% +94 a |-Pe 
n T 


273 + 15 
288 P(1 + 1) 
T = 760 [e+ g+ a| 
n 
The temperatures obtained in this way are shown plotted 


in the diagram annexed, and from the nature of the calcu- 
lation the values must be looked upon as only approxi- 





that is, 





Relation of Suction Temperature and Air to Gas 
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Then heat added from end of compression to end of 
constant volume— 


Ts 
= (w, +m) [le + sT)ésT 
T) 


= (w; + 1) (a(Ts - Ti) + 5(T? - Ty} 


Heat added from end of constant volume to end of con- 
stant pressure— - 
3 


= (w, + w) [(6+ sT)ST 
T, 
= (w, + ws) (0 (Ts — Te) + (Ts? — Ty?) 


The expansion period is, perhaps, the most interesting 
point in connection with the engine ; if the constant 
specific heat be adopted, it will be found that during ex- 

nsion, instead of heat being lost to the walls, as would 

ave been expected, there is, as has been mentioned, an 


Pumping Diagrams. 
an A Trials. 





B Trwals. 





(C Trials omutted./ 


D Trials.:>) 
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Sizoee.e) 6 7 8 9 10 i 12 13 i+ 18 ] =Suctron 
mate, when the charge is rich; that is, when N Vg— Va Carbonic dioxide 0.1477 + 0.000176 ¢ 
is small, any error will greatly affect the value of T. Water vapour 0.321L + 0.000219 ¢ 
The values of the suction temperatures used in forming Nitrogen ... 0.170 + 0.0000872 ¢ 
a heat balance have been obtained by drawing a mean Oxygen 0.1488 + 0.0000763 ¢ 


These results are not in agreement with those obtained 
at low temperaturés, nor do they agree with Dr. Jolly’s 
researches by means of the steam calorimeter, but for tem- 
peratures such as are found in gas engines they form the 
only available experiments. The values of the specific heat 
for different mixtures of air and gas are given in Table VII. 
(see appendices) and shown in the diagram above. 

The variable specific heat considerably changes the for- 
mul employed, and as no English work, to the reporter’s 
knowledge, contains an account of the theory of the gas 
engine with variable specific heat, the formulz are given 
here, the units being metric. Let T, be the absolute 
temperature at the end of compression, T; the absolute 
temperature at the end of constant volume, T; the abso- 
lute temperature at the end of constant pressure, and T, 
the absolute temperature at exhaust, w, the known weight 
of air and gas, w: the weight of residual products left 
from the previous stroke in the clearance space, this 
latter quantity being obtained by calculation from the 
known suction temperature. 

Specific heat at constant volume = a + s T; 
Specific heat at constant pressure = b + s T. 


* Comptes Rendus, 1887, vol. civ., page 1780. 


line through the temperature points when plotted on a 
base of the ratio air to gas. 

The indicated power has been derived from the net 
mean pressure on the piston, that is, subtracting from 
the gross mean pressure, as measured, the average mean 
pressure during suction and exhaust. Although the 
missed explosions were only a small fraction of the whole, 
it was considered advisable to correct for the increased 
size of diagram which follows after a missed explosion ; 
such diagrams were allowed that weight in the whole 
number of diagrams which corresponded with the number 
of missed explosions. The suction diagrams for tests A, 
B, and D are shown in the diagram annexed. 

The reporter would have preferred to derive the indi- 
cated power from the gross mean pressure, and to consider 
suction and back pressure as forming part of the mecha- 
nical losses; the case of a steam engine in which the 
auxiliary — are driven from the main engine would 
support this contention. Having the temperatures of 
suction, it is a simple matter to calculate the tem- 
peratures at any other point from the known pressures 
and volumes, such temperatures being the mean tem- 








peratures throughout the cylinder; in another . 
tion of this report 


it will be shown that ere 
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apparent gain of heat by the charge after burning. If the 
hypothesis of a variable —_ heat be adopted, it will 
be found that in almost all cases there is heat lost to walls, 
and that combustion is complete at the point of maximum 
temperature. To determine this an adiabatic curve 13 
drawn through the point of maximum temperature and 
continued to the same volume as exhaust. : 

The equation to an adiabatic is not the same as with 
the ordinary specific heat, and with the same notation as 
before is obtained thus: 

If an amount of heat 5 g be added, we have 


3q=Ke(47) ap + K,(O*)se, 
dp dv 
and : 
aT _p 
av R 


ble 


aT _ 
dp 
hence 
8q=K x OP + Ko poe 
for an adiabatic 5 ¢ = 0, and— 


(a+sT)vdp+(b+s8sT)pdv=9, 
or 


avdp+bpdvt+s Ay ap + pdr) =0. 
The integral of this is— 
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(b — a) loge v + @ loge (pv) + ~~ = constant, 


or Pe 
piv’ & ] = constant. 
eis the Naperian base and R = Ky — K, =} — a. 

virhe adiabatic pater both on a constant specific heat 
assumption and a variable specific heat assumption are 
shown in Test Bo. — 

From this equation the temperatures at the end of 
adiabatic expansion have been calculated, and are given 
in Tables XI. (see Appendices) A comparison with 
Tables IV. will show that, except for the very weak 
charges, the exhaust temperatures are much the lower ; in 
C, the condition is reversed, the exhaust temperature bein 
45 deg. Cent. above the temperature on the adiabatic ; an 
it will be seen that the thermal efficiency has fallen by 
nearly 2 per cent. ; the same is shown in Dyand Dy, 
while in D, the temperatures are nearly the same, the 
thermal efficiency being then a maximum. These expe- 
riments would tend to oa that for maximum economy 
the expansion should nearly an adiabatic. Thermo- 
dynamics show that for maximum economy all the heat 
should be added at maximum temperature, and that any 
after-burning is detrimental. E 

In finding the heat discharged to exhaust, ib has been 

general to estimate the heat as the change of internal 
energy of the whole weight of the charge in bapery J from 
the temperature of exhaust to the temperature at the end 
of the suction stroke; parb of this energy only passes 
out, the remainder being supposed to be given to the 
jacket. 
. In the heat account for these tests the heat rejected to 
exhaust has been divided into two parts: first, the heat 
energy of the total welt of air and gas taken in, the 
products of combustion being cooled down to atmospheric 
temperature ; second, that part of the charge which does 
not pas3 out of the cylinder, but remains in the clearance 
space to mix with the air and gas of the next stroke. 

Some of the heat energy, however, does pass out, 
being converted into kinetic energy of the exhaust. To 
estimate this amount, the charge in the clearance space 
has been supposed to expand adiabatically from exhaust 
pressure to the pressure of atmosphere; the change of 
internal energy due to this expansion has been taken as 
the heat lost by the residue to exhaust. — 

The amount of heat thus determined is not large, form- 
ing about 3 per cent. of the total heat; the amount of the 
products of combustion in the clearance space varies, of 
course, with the compression and with the suction tem- 
perature: for the A tests of the whole weight of charge 
about 25 per cent. is residue; for B tests, 16 per cent. ; 
for C tests, about 15 per cent. ; for the D tests, about 8.5 
per cent. 

In forming a heat balance by the two methods, there 
will not be a great difference between the internal energy 
at exhaust and heat energy of the incoming air and gas 
when cooled from exhaust temperature to atmospheric 
temperature, when the compression is high, as then the 
influence of the clearance residue is small; but for 
low compressions, such as in test A, there is a marked 
difference between the two; if any method of finding the 
heat rejected to exhaust is correct and leads to a fairly 
accurate heat balance, it must apply to all cases. The 
figures are given for thirty-eight tests under very varied 
conditions, and the heat balances are as good as can be 
expected for such a complex problem. 

In De. Slaby’s experiments a slightly larger engine was 
used with a slide valve and a low compression ; the best 
thermal efficiency was about 16 per cent., and the loss to 
exhaust nearly the same as in the reporter’s experiments. 

The loss to the jacket was much larger than in the re- 
porter’s tests, and modern gas engines owe their improved 
efficiency mainly to a reduced wall loss. 

The effect of a scavenger ch may be inferred from 
the relative weights of the incoming charge and the clear- 
ance residue ; if the latter can be expelled, a larger total 
volume of charge can be drawn without poy J increasing 
the jacket loss, but the gain diminishes as the compres- 
si0n is increased. 

For many reasons very high compressions are not desir- 
able, and the reporter wishes to draw attention to the 
fact that at present gas engines are only utilising about 
one-third of their total temperature range when working 
under best conditions, while in steam engines more than 
three-quarters of the temperature range is utilised. 

The additions of heat of various portions of the stroke 
have been worked out, and an example from each of the 
four compressions is given in Appendix VI.; want of 
space has prevented the results being given in full. 

The heat additions give a check on the heat balance, 
and the results for the whole of the tests are in fair agree- 
ment. Had the specific heat of the charge been taken as 
constant in the calculations, the results would have been 
about 15 per cent. smaller. 

_ The values taken for the heating values of the gas 
in Tables I. and II., Appendix I., are those of Dr. 
laby, and in each case the latent heat of the water 
formed by combustion has been deducted. As to which 
of the two values are to be used for the calorific value of 
& gas, all authorities are not agreed. If the heating value 
of a gas be determined by burning in a calorimeter such 
as the Jiinker, the result will be the higher, because the 
products of combustion have cooled to nearly atmo- 
spheric temperature. From a logical point of view, the 
heating value of a gas should be taken as the heat given 
out when the products of combustion are cooled down to 
the original temperature of the incoming air and gas; 
this includes as part of the heating value of the gas the 
latent heat of the water vapour which is produced by the 


The justification for adopting the lower number for the 
calorific value is that in all practical applications of gas, 
whether in a gas engine or in a furnace, it is almost im- 
possible to conceive any arrangement by which the water 
vapour could be rejected as water, and not, as is always 
the case, in the form of steam. It has generally been 
the custom, both in this country and in Germany, to use 
the lower value, and as it is most desirable that there 
should be a uniform standard, the Gas Engine 
Committee and the reporter would su t the use of the 
lower value as being a measure of the available heat of 
the gas, whereas the higher value is not a practical stan- 
dard of the heat which can be utilised outside a calori- 
meter. 

The additions of heat during the various parts of the 
cycle may be studied by means of the entropy diagram, 
but as fresh diagrams have to be drawn for re 4 test, it is 
questionable if the result is worth the very considerable 
labour that is involved. The general formule for con- 
structing the entropy diagram are given, so that diagrams 
may be constructed if required. 

Let ¢ be the change of entropy when 1 kilogramme of 
the mixture changes its temperature from Ty to T). 
With the specific heats as before K, =a + sT, Kp = 6 


+sT, and R=b—a; then ¢ = a loz. at R loge Vv. 
+8(T — T,), where V and V, are the volumes ab tem: 











peratures T and Ty respectively. The diagrams are con- | p 


structed by drawing a series of lines along which the 
pressure is constant and a second series along which the 
volume is constant. 

The indicator diagram can then be plotted from the 
known pressures, and by dividing the actual volume of 
the charge by its weight in kilogrammes. 

The zero is best taken at 0 deg. Cent., that is, T,) = 
273 deg. Cent.; if the temperatures are plotted verti- 
cally, and the entropies horizontally, it is best to plot 
constant volume and constant pressures and constant 
volume lines at intervals of every 50 deg. Cent., starting 
from the line of zero entropy. To find the actual pres- 
sures and volumes for these lines, let a line startd from 
the line of zero entropy at a temperature T,, pressure P), 
volume V;. Then 

Vou. T; 
R loge ~9 =aloge "+8 (T,—To) 
Vi To 
and - r 
R loge —1 = b loge —° + 8 (T,—T>), 
g P, 4 T, (T,—To): 


this fixes V, and P, in terms of T). 

The principal use of the entropy diagram would be in 
comparing an actual engine with a perfect gas-engine 
working under the same conditions. In the case of steam 
the Rankine cycle has been adopted, and for gas engines 
several cycles have been proposed. The reporter has in- 
vestigated the question, but is at present unable to recom- 
mend any particular cycle as being best adapted for 
actual engine comparison. 

Coal Gas.—In the ordinary analysis of a coal gas there 
exists some difficulty as to the exact composition of the 
compound which is absorbed by the fuming sulphuric acid. 
It is a mixture of the higher hydro-carbons, and is gene- 
rally taken as having a composition of C; Hs. Although 
the percentage of this hydro-carbon is small, being only 
about 5 per cent. by volume, yet owing to its high heat- 
ing value it forms a considerable factor in the heati 
value of the coal gas. A brief account of the meth 
employed to determine the composition of this hydro- 
carbon is all thai is necessary. In addition to exploding 
the marsh gasand hydrogen alone, an explosion was made 
of the coal gas mixed with the air ——- From the data 
thus obtained it was possible to find the values of m and 
m, if the hydro-carbon were taken as Cm Hn. The values 
obtained were not integral, which means that a number 
of the higher hydrocarbons were mixed together. The 
analysis and data of the average coal gas is shown ip 
Appendix I. Dr. Slaby has shown* that the heating 
value of hydro-carbons can be represented by the 
formula: Heating value = 1000 + 10,500 d, where d is 
the density of the gas, the units being in calories and 
cubic metres, 

Radiation.—The heat which is rejected into the 
jacket water will, of course, be slightly less than the 

eat which is passed through a cylinder wall, due to the 
fact that some of the heat is radiated from the outer 
surface of the cylinder into the air. Although this 
amount was comparatively small, is was deemed advisable 
to make a special experiment in order to determine its 
amount. After the jacket had been raised to the re- 
quired temperature, the engine was stopped and a mea- 
sured supply of hot water allowed to through the 
jacket ; the tomperature of this water both at the inlet 
and the outlet were meas . The radiation can then be 
determined from the difference of these temperatures to- 
gether with the known weight of water. 

Test of Carbonic Oxide.—A series of experiments were 
made in order to determine if it were possible for carbonic 
oxide to exist in the exhaust, that is to say, whether 
combustion ever took p in the exhaust pipe. With 
the ordinary method of collecting gas samples, even if 
carbonic oxide existed, it would not be found in the 
analysis, because it would recombine with the free 
oxygen and form carbonic acid before being collected. 
To prevent any possible burning of the carbonic oxide in 
the exhaust pi a collecting tube was water-jacketed 
through its entire length, and a stream of cold water 
rapidly through its jacket (Fig. 6). This would cool down 
the exhaust gases so rapidly as to prevent burning of car- 
bonic oxide to carbonic acid, if not entirely, at any rate toa 
large extent. The engine was ran with a very late ignition 








combustion of hydrocarbons ; in an average coal gas the 


patent heat of the water vapour amounts to nearly 10 per | : 
cen’. of the gross heat as measured in the calorimeter. | progress der Gas Machine, page 6. 


* Calorimetrische Untersuchungen iiber den Kreie- 


and with rich charges, so that the conditions for the for- 
mation of carbonic oxide in the exhaust were most favour- 
able. In no case, however, could the smallest trace of 
carbonic oxide be discovered, although had there been as 
little as one-tenth part of 1 per cent. it would have been 


detected. 
(To be continued. ) 





THE PURIFICATION OF FEED WATER. 

In the ‘‘ memorandum” prepared by Mr. ©. E. 
Stromeyer, the Chief Engineer of the Manchester Steam 
Users’ Association, and presented to the members of the 
Association at their last annual meeting, there is included 
an exceedingly interesting report dealing with the results 
of an examination into the results obtained in practical 
working with various types of purifiers for feed water. 
By the kind permission of Mr. Stromeyer we reproduce 
this report below, together with his remarks on the clean- 
ing of boilers worked without purifiers, 





Scale and Corrosion.—As mentioned in my last year’s 

memorandum, we have now established a chemical labora- 
tory, and have during the last twelve months carried out 
many analyses on feed waters, and are now in possession 
of full information as to the mineral and corrosive con- 
stituents of most of the water supplies to large towns. 
hose of our members using these waters are receiving 
revised instructions as to treatment. Many members 
whose works are situated in other districts have also had 
their waters analysed and reported upon y us. 
A very general request is for information as to how 
scale can be got rid of entirely, and how the expense of 
scaling can be obviated, to which there is, of course, only 
one reply, viz., that the water should be treated before it 
is fed into the boiler, and, not unnaturally, further in- 
quiries are then made as to the relative costs of working 
feed-water purifiers. Information on the subject is rather 
conflicting, and it was therefore decided to send our 
chemist on a tour of inspection of works where various 
purifiers could be seen in operation, and a brief summary 
of his report is contained in the following pages : 

Cost of Working Boilers without Purvfiers.—In order 
fully to understand the nature of the inquiry, it has been 
thought desirable to make a rough estimate as to the 
annual cost of installations with from one to seven boilers 
of 8 fb. diameter, costing 800/. with setting, and using 
in one case pure water, and in the other cases sedimentary 
water. The interest on the first outlay is taken at 3 per 
cent., and the interest on the sums set aside for deprecia- 
tion is also taken to be 3 per cent. On account of the 
assumed rapid wear of the hard-worked boilers, their 
lives are supposed to be relatively short. The best 
worked boiler without scale is supposed to last 50 yom, 
requiring no scaling. The worst cases would be a boiler 

















Nature of Feed. Pure. Very Sedimentary Water. 
Boilersat work... ..| 1 | 1| 1{| 2 3 | 4| 5| 6 
Spare boilers... a 0 0; 1j.1 1 1 |e ae 
Assumed life of boilers..; 50 | 15 | 40 | 40 | 40 40 | 30 | 20 


| 2) 8| 2] e\|e2i\é 
Interest on first cost ..| 24 | 24 | 48 | 72 | 96 (120 |144 |168 
Depreciation 1 | 32 | 42 | 52/100 j2c9 

















Scaling and cleaning at | 
30s. Ee ee FL 6 | 31 | 47 | 62 | 78 | 78 | 78 
Chemicals.. .. ..| 2 | 10) 10| 20 | 80 | 40 | 50 | 60 
Totals.. .. ..| 35 | 83 {110 161 |230 290 /372 |515 
Totals per working |-—>|—|—— | —— | — || | — 
boiler .. ..| 85 | 83*/110 — 7 72.5 74.4| 86.8 








* Norts.—The actual cost would be much greater, as the works 
would be closed down for four weeks per annum. 


worked, say, for stretches of three months because there 
is no spare boiler, and this is supposed to last only 15 
years. Even in six weeks the scale is sup to have 
wn thicker than is desirable. This would reduce the 
ife of six and one spare boiler to 20 years. In the next 
best lot, — one spare boiler for every five, each gets 
cleaned every five weeks, lasting, say, 30 years ; while all 
the others are scaled every four weeks, lasting, say, 40 years. 
The probable ages which the boilers may attain are 
based on the assumption that the on accumulation 
of scale during the time that each of these boilers will be 
allowed to run will increase the wear and tear, and will 
have the effect of shortening the life of a boiler, and also 
that those installations where the boilers get little rest 
will not be scaled so well as others. The cost of scaling 
includes the operation of laying off the boiler. 
Ib will be seen that the annual cost (chiefly interest) for 
a boiler using pure water, with only such chemicals as 
prevent corrosion, would be about 35/., whereas boilers 
using sedimentary waters would cost from 377. to 75l. 
more. If, then, it can be shown that the interest, depre- 
ciation, and working expenses of a water-softening appa- 
ratus per boiler amounts to less than these extra expenses, 
its advantage in connection with very sedimentary water 
ne chou of Stu: or chenning: billions ts Silly bec’ Sau 
charge of 303. for cleaning boilers is fairly high, bu 
even in works where it is less, the extra cost of boilers 
using sedimen water is nop much reduced. The 
Table will be useful as showing that where the question 
arises as to whether a spare boiler or a water-softener is 
to be put down, the latter would seem to be the more 
advantageous, and the information which our chemist 
(Mr. Baron) collected will throw more light on the subject. 


Summary or Report ON FirtrEN WatTeR-SOrreners, 


Except where the installations were practically new, or 
where they were under the eye of a chemist, the manufac- 





turers’ instructions were rarely adhered to, In one case 
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the quantity of added lime had been doubled, making the 
water harder than it was before treatment; in another 
case the settling tanks had never been emptied, with the 
result that the sediment had filled the tanks, and was as 
hard as a rock. These experiences are to be regretted, 
because the water-softeners are designed so as to be 
worked by the fireman, who, if he only receives proper 
instructions, is quite capable of carrying out the neces- 
sary manipulations. 

The principle of water-softening is a simple one. To 
remove the temporary hardness, caused by dissolved car- 
bonate of lime and magnesia, a certain quantity of burnt 
lime has to be added to the water, when precipitation 
should occur. To remove permanent hardness, carbonate 
of soda should be added, and further precipitation 
should occur. In practice it is found that this precipita- 
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Fia. 1. 


tion is slow, so that the settling tanks have to be made 
large, or filters have to be used, which are, of course, 
inconveniences, and the various patentees have tried to 
overcome them, as follows : 

1. The treated waters are mixed with old sediment. 

2. They are mechanically stirred. 

3. They are stirred by air jets. 

4, They are heated. 

5. After having settled, the nearly clear fluid is treated 
with carbonic acid, which dissolves the sediment. 


The treatments under 1 and 2 are fairly satisfactory, 
and, particularly if filters are also used, lead to a very im- 
portant reduction in the height and size of the settling 
towers. These are generally fitted with baffle-plates, &c., 
though by increasing the velocity and changing the courses 
they cannot be looked upon as tending to expedite clarifi- 
cation of the water. 

The treatment under 3 is effective as regards clearin; 
the feed, but as the water thereby gets impregnated wit 
air, _ water is made more corrosive than it would other- 
wise be. 

If, as in 4, the water is heated, the chemical reaction is 
rapidly completed, and the scale deposited. If the heat- 
ing takes place in an economiser, the tubes rapidly get 
choked with soft scale, and have tobe cleaned frequently, 
but little or no scale gets into the boiler. If the water is 
passed through tubular heaters, these take the deposit, 
and, unless special provisions are made, its removal is 
troublesome. To heat newly-purified water by live steam 
from the engine is an objectionable practice, for the cy- 
linder grease combines with the final precipitate, and forms 
a light pasty substance, which adheres to the heating 
surfaces and causes bu or collapses. If, as in the 
case of the Stanhope and the Wollaston purifier, the feed 
is heated by live steam before treatment, the cylinder 

rease and all the sediment appear to get removed. 
There must, however, be a considerable loss of heat by 
radiation, which makes it appear desirable to cover the 
tanks, or otherwise keep them warm. 

a treatment 5 is open to the same objection as that 
of 3. 

Some water-softeners work continuously; others are 
80 arranged that a tankful is prepared ata time. Then, 


of course, the measuring of the chemicals is a simple 
matter ; whereas if the process is continuous, the devices 
for obtaining a steady supply of chemicals are numerous 
and ingenious. The lime is either in the form of milk of 
lime or lime water, the latter being very bulky. In some 
softeners the flow depends on the size of nozzles, in others 
on the difference of density, and in others, again, small 


been necessary for trade purposes ; but if it was intended 


measured quantities are tipped into the feed by mechani- i 
to remove any permanent hardness, it would have been 


cal means. Probably the old arrangement of using ad- : 
justable pumps is the cheapest and most reliable. | better and cheaper to add soda ash, not caustic soda, to 


Porter-Clark Continuous Water-Softener.—This is the | the milk of lime. The cost of this installation was 400/., 
oldest and best known for treating only temporary hard- | without the two large tanks which constitute the roof. 
ness. Three installations (A, B, and C) were visited. The total floor space covered is 1526 square feet. On the 
A.—This installation is capable of dealing with about | next pageare the analyses of two samples before and after 
3000 gallons day, but is only used for 2000. Ib con- | treatment; but they must have been taken on different 
sists of (a) a lime-mixer, in which two paddles are worked | days, for the process could not diminish the amount of 
by an engine, constantly stirring up milk of lime, which | sulphuric acid a eee acid, which, as will be 
is prepared by adding burnt lime to water. No definite | seen, are much diluted. bir ; 
information could be obtained as to the quantity of As will be seen, in spite of the addition of lime, the 
lime, except that 1 cwt. was used ata time. The milk of | free carbonic acid has not been much reduced : this is 
lime is pumped into the water-supply pire, and the doubtless due to the large open tanks, the water being 
mixture is delivered into (b) two mixing cylinders 4 ft. in | thus in contact with the air, and absorbing almost as 
diameter, which are also agitated by engine power so as | much carbonic acid as was taken out in the process. 

| B.—In this installation there wereno filters. Lime and 
|soda for 24 hours’ treatment were mixed in a cylinder 
|4 ft. in diameter, 15 ft. high, and kept agitated by 
| paddles, driven by an engine which also worked the 
pump which delivered the above mixture into the water 
This water entered the mixing tower at the 
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Fic. 2. Tue Atkins Continuous WaTER-SOFTENER. 
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Fig. 4. Tae Wo.taston Continvous WaTER- 


Fic. 3. Tae Tyacke Continvous WatER- 
SorreNER AND HEATER. 


SorreneER. 


the bottom of a settling tower, 13 ft. in diameter, 22 ft. 


From these cylinders the : 
eed-well. Noinforma- 


to insure thorough mixing. 





water passes through (c) four 2-ft. filters, whose prepara-|high. It then overflowed into a f ¢ 
tion entails much labour, and then into two tanks (d), | tion as to cost or quantity treated was obtained, and 
nobody seemed to take an interest in the working. The 


each occupying a floor space of 36 ft. by 20 ft. In the 
second of these tanks caustic soda is added, which con. | boilers were said to have more scale than when no 
verts the clear water into a turbid one. The object of softener was used, which is quite possible if too much 





this last proceeding was not very clear, and may have | lime were added. 
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| D is capable of treating 3000 gallons per hour, and | Bet Afte 
Composition af Water. |, nefore cote Change. | covers a floor space of 13 ft. by itt 6 in, The water Composition of Water. | Treat: | Treat- | Change. 
vt eae iS —_|_____—|_._______ | supply enters a distributing tank, the inflow being | ment. ment 
Ss grains | grains me regulated by pe es apg tgs ee the — me | : : es 
: 11.612 | 1, .478 lors | water in the feed tank. e distributing tank has three | grains | grains 
— cine. 0.833 | 2407 | 1.571 gain | outlets, whoseareas are all carefully adjusted, so that rela- | Calciumcarbonate — .. | 18868 | 98.020 | 25.057 gain 
‘>, Su'pbate ed | 2.124 | 0.568 |» | | tively the right proportions shall flow into the lime tower, " Oxide (lime) .. «| OO | 1&shd ‘= ” 
Magnesium carbonate ....| 5.876 4.831 ‘co3 | into the soda tank, and into the mixin t, the overflow | me wooed 55 : 5 he 
rit xide, &9. | 0.472 =| 0.199 O.273 4, rs 2 § po A ; ae » sulphate e 1.625 2.121 0.496 ” 
Ferric oxide, ee te —_____ | from the lime tower and the soda tank joining. Limeis| Magnesia...  .. ool: a oe 0 266 0.266 ,, 
Scale-forming minerals --| 20,252 | 10.595 9.657 loss | placed in the tower, and is agitated, but in such a manner | Ferric oxide, &c. «| 0.447 0.987 0.540 ,, 
is —}— that the top of this tank is undisturbed, and only clear lime | | 42.188 
Sodium chloride .. | — | — pate loss | water, not milk of lime, overflows into the mixing pot. | Scle-forming minerals... ..| 17.997 60.185 : _ 
»  walphate gg ns |__|“ _ | The amount of soda also depends on the amount of water | Caicium chloride «| 1.881 2.114 | 0.788 gain 
Total soluble salts 16.203 | 14.002 2.2011loss | flowing into the tank. From the mixing pot the mixed | Magnesium chloride | 0672 | 00 0.672 loss 
ss cals eareiamasinid leer ab Te a. a" —_—|_______|_________ | water passes into the first settling tank, where most of the | Sodium chloride.. -| 0.479 | 0.476 | 0.003 ,, 
Total mineral matter . ..| 36.455 | 24.597 | 11.858loss | sediment is deposited, and it then passes into a tower _ eS 
rej! ope al ee | fitted swith baffles and a filter, from which it overflows | Soluble salts -+| 2.482 | 2.590 | 0.108 gain 
Carbonic acid gas > | : , into the tan | 
Oxygen gas s oe Soe ee E.—The other installation was similar but larger, and | 7°t#! mineral matter .. —_ | SS ae 
Pte —— need not be described. ; Carbonic acid gas | O71 | 00 9.71 loss 
Treatment required for 1000 gallons: Pure lime, 1.5 lb.; pure The Stanhope Company have also a combined feed | Oxygen gas % | 0.86 | 
! 


The actual treatment could not be determined. | softener and heater, but noinstallation was visited. The 
combined action of chemicals and heat ought to be very 
| efficient. 

| Lhe Atkins Continuous Water-Softener is illustrated in 


soda ash, 0.2 Ib. 


C.—This installation is capable of treating 13,000 gallons 
per hour, and includes filtration, which, of course, involves 
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Fic. 6. Tue Desrumaux Continuous WatTER- 
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Fie. 8. Tue Arcusutt-DEELEY WaTER-SoOFTENER. 


& fair amount of labour. 


" ig. 2. It only removes temporary hardness. Two in- 
of lime is 5 ft. 10 in. by 4 Fited. 


F 
stallations (F and G) were visited, but in neither case 
were the patent filters in use, their tanks being filled with 
wood shavings. : i 

It would appear that the baffles in the settling tank 
effectively prevent a settlement, and also, that in case of 
the water supply being checked, the lime water would 
still flow on at its original rate, and the result would be 
“= xs and unsatisfactory. 


The tank for preparing the milk | 
1 j 5 ft. 4in. and 6ft. high. Ibis 
provided with oe a eagle dles and a pump. The 
water and milk of lime pass into the top of the mixing 
tower, 5 ft. in diameter and 23 ft. high, and from the | 
bottom they into the bottom of another tower of the 
same size, and overflow to four filters, 2ft. square. About 
2 cwt, of lime are added per 80,000 gallons. 
ag Stanhope Continuous Water-Softener is illustrated in 
1g. 1, for which the block has been kindly lent by the installation treats 500 gallons per hour. The 
company. Two installations (D a oe were visited, but | lime tower is 2 ft. in diameter and 6 ft. high. The clear 
been adapted for | lime water, as well as the supply, flow into the mixer, 
| and thence into the settling which is 7 ft. long, 





one was not at w: 
special pu ork, and the other 








| 





Treatment required : 1.81b. lime, 0.2 Ib. soda ash per 1000 gallons. 
Apparently 5} Ib. of lime were added, and no soda, 
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Fic. 7. Tae Reisert Continvous WaATER- 
SorreneER. 


3 ft. wide, and 5 ft. high, and then into the filter tank, 
which measures 2 ft. 3 in. by 3 ft. 3 in., and 4 fb. pigh. 
The floor space covered 35 square feet. It was stated that 
the hardness was reduced from 15 to7 grains per gallon. 
ee of lime are used for 60,000 gallons per 
week, 

G.—This installation was slightly larger than the above, 
and is said to have cost 115/. 

It was found choked with lime deposits, but was 
pa yr got into working order after the inspection, 
and two samples were submitted for analysis (see above). 
As will seen, the hardness was not dec , but 
increased from about 18 to 60, this being doubtless due to 
the ball tap on the lime tower being too full open, or the 
tap on the settling tank too much closed, or perhaps 
the lime water was not clear. 

The Tyacke Continuous Water-Softener is iliustrated in 
Fig. 8. Only one installation (H), and that a small one, 
was visited. It occupied a floor space of 3 ft. 8 in. in dia- 
meter, and treats about 200 gallons per hour, but only for 
temporary hardness. 

H.—There are two chemical tanks, 2 ft. by 4 ft. by 
2 ft., which are alternately filled with water and a little 
lime. This lime water is clear. A connection is opened 
which allows a floating discharge pipe to deliver this 
water into the regulating tank, in which the water 
level is kept constant by a ball valve, and the outflow 
through a carefully-gauged nozzle is also constant. The 
water supply enters the adjoining regulating tank, and 
also flows out through a gauged nozzle. ese waters 
are then carried to the bottom of the settling tank, 
3 ft. 6in. in diameter, 6 ft. high, and pass up’ and 
through a bed of shavings, overflowing to the feed tank. 
This apparatus could be used for treating permanent hard- 
ness by adding soda to the lime water. 

The fireman attended to the apparatus, which worked - 
me right, reducing the hardness down to 6 grains per 
gallon. 

Wollaston’s Oontinuous Water-Softener and Feed- 
Heater Combined. (See Fig. 4.)—I.—One installation was 
visited. The water supply and exhaust steam enter a 
vessel fitted with trays, and into the bottom of this a 
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small stream of chemicals is pumped from a regulating 
tank and to the bottom of the mixing and settling 
tower, 3 ft. in diameter. Here the grease from the 
steam and the sediment from the water accumulate, the 
thoroughness of the settlement being doubtless due to 
the heat and to the fact that the new sediment comes in 
contact with the old. The overflow is led to the bottom 
of a larger settling tank, 10 ft. by 5ft., and 12 ft. 6 in. 
high, from the top of which the feed water is drawn off. 
This settling tank contains baffles, which are believed to 
accelerate the precipitation, but heat is doubtless the 
more important factor, and it would appear advisable to 
reduce the radiating surfaces of the tanks and to keep 
them warm. 














| Before| After | 
Composition of Water. | Treat- | Treat- nae 
ment. | ment. 
grains | grains | 
Calcium carbonate --| 4.275 | 1.422 
»  Bilicate ..| 2.076 | 1.241 [Two samples were 
” sulphate .. -| 4,081 8.830 analysed, but these 
Magnesium carbonate | 5,836 5.851 | cannot be com- 
Ferric oxide, &&. .. | 1,088 | 0.024 | pared, as they were 
————_|——_-—— taken at different 
Scale-forming minerals ..| 17.356 | 12.368 | times, and as the 
—|——-——| nature of the feed 
Sodium chloride 5.598 | 4.73) varies considerably. 
oe sulphate .. 3.901 |t.16t | For this reason also 
——-—|—--—_| the treatment could 
S.luble salts 9.499 | 10894 | not be properly 
————|——-——_ adapted. The con- 
Total mineral matter .| 26.855 | 23 262 | dition of the boiler 
—_— ————) using this water was 
Carbonic acid gas .. 0.98" | 1.79 | good. 
Oxygen gas.. --| 0,56 0.66 | 





Treatment required : 0.25 Ib. lime, 0.35 lb. caustic soda per 
1000 galions. 


* This small amount of CO. is due to the water supplied being hot. 


Brunn-Lowener Continuous Water.Softener. (See Fig. 5.) 
—One installation (J) was visited ; although no samples 
were obtained, it seemed to be working satisfactorily. 

J.—The lime and soda ash, in proper proportions, to- 
gether with a certain quantity of water, are placed in 
the chemical tank. It is of semi-cylindrical shape, and 
has a blade which every now and then stirs up the milky 
mixture. The water supply is run into a measuring 
tip, consisting of two triangular troughs; when one is 
full, it tips over and allows the other to fill ; while tip- 
ping, it moves the stirrer and also momentarily opens 
a little valve in the bottom of this tank, which allows a 
definite quantity of chemical to be discharged. This and 
the water from the tip falls into the mixer, and from 
there they flow into the settling tower, the sediment 
remaining at the bottom, and the nearly clear water 
passes through the filter to the feed tank. The arrange- 
ment would be an ideal one if the quantity of chemicals 
discharged through the valve each time the tip moves 
could be made independent of the depth of the milky 
fluid. A spoon for measuring out the chemicals, either 
fluid or dry, would seem to be more suitable. 

Desrumaux Continuous Water-Softener. (See Fig. 6). 
Two installations (K and L) were visited. Their main fea- 
ture is that the motive power to be got out of the water 
supply is employed to turn a small water wheel which 
agitates the water in the lime tower, and in the newer 
forms it also serves to measure out the desired quantities 
of soda solution. 

K.—The water enters a small regulating tank with 
two nozzles, one discharging through a hollow shaft to 
the bottom of the lime tower, which is 39 in. in 
diameter and 12 ft. high, and the other discharging over 
the water wheel into the mixing tank, which also 
receives a steady stream of soda solution from a tank. 
The water passes from the mixer to the bottom of 
the settling tower and filter, which is 8 ft. 3 in. in diameter 
and 22 ft. high. This installation treated nearly 3000 
gallons per hour, and reduced the hardness from 38 grains 
to about 2 grains, but no samples were taken. 

L.—This installation had only just been erected, and 
was not working. The lime tower is 8 ft. 4 in. in dia- 
meter, and the settling tower and filter is 18 ft. 6 in. in 
diameter and about 46 ft. high. This apparatus is in- 
tended to treat 60,009 gallons per hour. 

The Reisert Continuous Water-Softener and Feed-Heater 
was not seen at work, but as it contains several novel 
features itis here mentioned. In one ap tus the tem- 
porary hardness is removed by intense boiling, and the 

rmanent hardness is removed by the addition of car- 

mate of soda. The apparatus shown in Fig. 7 treats 
the water by the cold process. The water supply enters 
the distribution tank, which has three accurately-bored 
nozzles. One discharges into the soda tower, the other 
into the lime tower, and the third into the bottom of 
the settling tank and filter. ‘Every day the soda tower 
is emptied and refilled with strong soda ash solution of 
a given density ; while wocking water runs into the top of 
this tower, and causes the dense soda solution to overflow 
into a funnel and through a pipe to the bottom of the 
settling tank, where it mixes with the water supply. 
Into the tower a given quantity of burnt lime is every 
day introduced, and a regulated supply of water, enter- 
ing at the bottom, makes saturated lime water ; the clear 
overflowing lime water also enters at the bottom of the 
settling tank. Here both chemical solutions mix with the 
remainder of the water supply, and the precipitate formed 
lodgesin the bottom. The partially-clarified water passes 
to the top of this tank, which, as will be seen, has a filter 
across its middle, and the water then flows away to the feed 
. By an ingenious arrangement the current through 
the filter is momentarily revereed when the sediment in 
the filter has grown too thick and requires washing out. 





_| drives air through the air-stirrer 





The Archbutt-Deeley Water-Softener (see Fig. 8), unlike 
any of the previous ones, works intermittently, and there- 
fore two amine Se are necessary, unless the softening 
is done overnight, or unless the water when purified is 
run into a storage tank. 

Four installations (M, N, O, P) were visited. 

_M.—This installation treated about 2500 gallons at a 
time, or about 1000 gallons per hour. There is a small 
tank into which ann quantities of lime and soda 
ash are placed, to which water is added, and steam is then 
turned on till these chemicals are boiling. The water 
supply is turned on to the large mixing and settling 
tank 8 ft. cubed, and when full the chemicals are run 
Steam is now turned into the air injector, which 
ipes in the bottom of 
the settling tanks, whereby a thorough mixing of the 
water, chemicals, and old sediment is effected. The new 
sediment adheres to the old, and during the following 
a of rest is quickly precipitated. When the upper 

yers of the water are clear, they are drawn off by means 
of the floating discharge. This stands in connection with 
a coke stove, and in passing out the water absorbs some 
carbonic acid, which, combining with the, as yet, unpre- 
cipitated lime in the water, makes ip permanently clear. 
The water is now run into a storage tank of 5500 gallons 
capacity, and is from there drawn off by the feed pump. 
The cost of this installation was stated to be from 
150/. to 200. About 16 tanks are softened per week ; 
of these only eight are carbonated by contact with 
the stove gases. The analysis of the water before and 
after treatment is given in the following Table. As 
will be seen, the result compares favourably with the pre- 
viously mentioned processes, but, unfortunately, in no 
case except this can the chemical treatment have been a 
correct one, and a comparison is therefore valueless. It 
should, however, be noted that an intermittent process 
like this one, which will not work unless chemicals are 
weighed out and boiled, and unless the apparatus is 
attended to, is more likely to b3 kepb in working order 
than one of the continuous softeners, which, as the 
attendant will soon find out, delivers water, no matter 
what the 1 quite independent of any attention. Ia 
careful hands, however, the continuous workers should 
cst less for attendance. 
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Before Afte 
Composition of Water. Treat- Treat: Change. 
ment- ment. | 
RENN ECR grains grains grains 
Calcium carbonate 6.659 1.704 4.955 loss 
» Silicate .. 1.733 1.175 0.558 ,, 
»» . Sulphate - 2.639 0.0 2.639 ,, 
Magnesium carbonate .. 5.418 0.073 6.345 ,, 
Ferric oxide, &c... am + 0.330 0.148 0.182 ,, 
Scale-forming minerals... -.| 18.779 3.100 | 13.679 ,, 
Magnesium chloride | 0.251 | 00 | 0251 ,, 
Sodium chloride.. oe o| 2.675 3.211 | 0-536 gain 
» carbonate soa -.| G0 0.883 0.883 ,, 
» sulphate a 0.0 5.402 | 5.402 ,, 
Soluble salts 2.926 9.496 6.570 gain. 
Total mineral matter .. | 19.705 12.596 7.109 loss. 
Carbonic acid gas ..| 7.161 | 1.00* | 6.161 loss. 
Oxygen gas oe we --| 0.66 0.66 =| «(0.0 
i 








Treatment required: Lime, 1.9 lb.; soda ash, 0.35 Ib. per 1000 
gallons. Treatment adopted : Lime, 2.5 1b.; soda ash, 9.60 Ib. 
Alumina ferric, 0.15 I. per 1000 gallons. 








* This sample was not carbonated Carbonating increased the 
COz to 6.3 grains. 


_The above treatment seems to be a correct one. The 
discrepancies between treatments required and adopted 
being due to impurities in the lime, and the addition of 
alumina ferric, which requires more soda and lime. 

N.—This installation can treat about 8000 gallons at a 
time, or about 3000 gallons per hour. The mixing and 
settling tank measures 12 ft. 3 in. square by 10 ft. a 
The pure water is run into a large storage tank. The 
boiling and — in the large tank takes 10 minutes, 
the settling about one hour, and the running-out about 
another hour. At these works the carbonater is u 
only once a week, in the belief that this will keep the 
pipes free from scale. The reagents used are6 lb. lime 
and 1} 1b. soda ash per tank of 8000 gallons. The water 
is usually tested once a week, or when there is a change of 
weather. The cost of this apparatus was 296/. 

O.—The mixing and settling tank of this installation 
measures 10 ft. square by 8 ft. deep. Ib cost 150/., and 
treats about 3000 — per hour. Only lime is used as 
a chemical, and the hardness is redu from 32 to 16 

ins. The attendant’s labour amounted to about four 
our per day. The clear water was not brought in con- 
tact with carbonic acid. 

P.—This installation is nine years old, and treats 24,000 
gallons at a time, the tank measuring 24 ft. square and 
10 ft. deep. The water is not carbonated. Its hardness 
is reduced from 13.3 to 7.1 grains. 

The opinion of Mr. Baron, our chemist, is that the 
Archbutt-Deeley apparatus, and several of the more 
refined continuous water - softeners, particularly if the 
treated waters are heated, should give excellent results, 
provided correct instructions are given as regards quan- 


tities of lime and soda to be added, and provided also that | Th 


rough chemical tests are occasionally made to ascertain 
the hardness of the water before and after treatment. 
The idea of having to make such tests may deter some 
from adopting water-softeners, but, as will be seen by the 


following brief description, the rimple tests for hardness 
can be carried out by anybody. 





CuEMicAL TEsTs. __ 
Soap Test for Total Hardness. 

A standard solution of soap (which can be bought) is 
prepared by dissolving soap in water and checking it 
against water of standard hardnéss. 

A small quantity of water to be tested is measured and 
poured into a glass-stoppered bottle ;.a small quantity of 
standard soap solution is added and the mixture then 
shaken. At first the water contains too much hardness 
to form a lather ; but as more arid more soap is added it 
gets softer, and lather is formed which does not disappear 
on standing. The quantity of standard soap solution 
added is the measure of the— 

I. Total hardness of the water. - 

II. The permanent hardness is determined cold by the 
soap test after first boiling the water for a long time so 
as to remove all temporary hardness, The difference of 
I. and II. is the guy erred hardness, but this test is no} 
very accurate. Itis better to test for 

Temporary hardness as follows: A standard acid 
solution (which can be erp is prepared by mixing a 
given quantity of pure acid with water. A small quantity 
of water to be tested is measured into a white bowl, and 
one drop of an aniline dye, called — orange, is 
added, and then small quantities of standard acid ars 
poured in until the yellow colour of the dye changes into 
ared one. The quantity of standard acid added is the 
measure of the temporary hardness, and the permanent 
ee the a a : ae ga ie 

oughly speaking, the degrees of temporary hardness 
fix the amount of lime or caustic soda to be used, and the 
degrees of permanent hardness fix the amount of soda 
ash to beussd. ~~ 

From the preceding remarks on the fifteen water- 
softening installations visited, and from other informa- 
tion, it would appear that, roughly speaking, the cost of 
the plant per 1000 gallons treated per hour would bs 
from 1002. to 160/., and as 750 gallons per hour is about 
as much as one 8-ft. Lancashire boiler can evaporate, ib 
will be seen that it is i to adopt a water-softener 
than to lay down a spare boiler, if only one boiler is in 
use; and even if thera are six boilers, the advantage 
would still be with the softening plant on account of 
lesser cost of the chemicals which could then be used, 
and the saving in the cost of scaling. 

Experiments on corrosion are now in progress, and it 
is hoped soon to obtain definite results on this very im- 
portant subject. 





BRAZILIAN MANGANESE.—Manganese was exported 
from Brazil last year to the extent of 100,000 tons. 

CaTaLoaues.—We have received from the Johnson- 
Lundell Electric Traction Company, Limited, of 16a, 
Soho-square, London, W., a pamphlet describing the 
company’s traction motors, which are compound wound 
and supplied with armatures having two windings and 
two sets of commutators. The 5 of the motor is 
varied by altering the grouping of the armature windings, 
and by modifying the respective strengths of the series 
and shunt field coils. A second pamphlet, issued by the 
same firm, describes the Johnson-Lundell surface con- 
tacb system of electric traction. — Messrs. Royles, 
Limited, of the Dalham Engineering Works, Irlam, 
Manchester, have sent us a copy of their abridged cata- 
logue, which was issued in connection with their display 
at the Glasgow Exhibition. The specialities of this firm 
include heating and evaporating apparatus of various 
kinds in which the ‘‘Row” indented tube is_used.— 
Messrs. A. Haacke and Co., of Homerton, London, 
N.E., have sent us a copy of a report, made last July, 
on a range of steam piping protected by their fossil 
meal non-conducting composition. The test showed 
that the heat lost from the surfaces after cover- 
ing was but 12.1 per cent of its amount on the un- 
protected condition of the piping.—Desrumaux’s Auto- 
matic Water-Softener and Purifier Company, Limited, 
of 5, Queen Victoria-street, E.C., have sent us a copy of 
a pamphlet illustrating and describing their apparatus.— 
Messrs. Tangyes Limited, of the Cornwall Works, Bir- 
mingham, have issued a new catalogue of their ‘‘ Special 
pump.—Messrs. J.and H. Gwynne, Limited, of 81, Cannon- 
street, E.C., have issued a pamphlet describing their 
“Invincible” centrifugal pumps as applied to ship’s use. 
Amongst the interesting plants illustrated in the pamphlet 
are those supplied in 1867 as circulating pumps for the 
steamers Tycho, Brahé, and Pascal. These were the first 
centrifugal pumps employed in this way. They were 
direct-connected to horizontal single-cylindered engines. 
Improvements followed rapidly, the present pattern, in 
which the disc and spindle can be removed without dis- 
turbing either suction or discharge pipes, being introduced 
in 1880. Messrs. Brown, Lennox, and Co., of the New- 
bridge Works, Pontypridd, have issued a new catalogue 
of the chains, cables, and accessories, of which they make 
a speciality.—Messre. B. and S. Massey, of Openshaw, 
Manchester, have sent us a copy of their new catalogue 
of Bretts patent drop stamps. The construction of 


these stamps is descril in great detail, and they 
are built fe all sizes from 3cwt. to40cwt. The lifd- 
ing apparatus can be supplied separately for adap- 


tation to existing drop hammers.—The Richards . 
Company, of 5, Laurence Pountney-bill, 
E.C., have issued a catalogue devoted exclusively 
to Sie See tterns of the Openscale planing 
machine, which they have done so much to introduce, 
e details given of the machines are unusually full, an 

many illustrative examples showing different applications 
of the machines are appended.—Messrs. Webster an 

Bennett, of Coventry, have sent us @ copy of their me 
catalogue of machine-tools, such as single and multiple 
drilling machines, ee and turning wills, lathes, a0 

milling and ; rofiling machines. 


chine Tool 
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o ING” ILLUSTRATED PATENT | ines 
ENGINEER ae 


Comprep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
” BADER THE ACTS OF 1883—1888. : 
mber of views given in the Specification Drawings is stated 
aa a gerd none are mentioned, the Specification is 
her aioe are 
Where ini x * Atigwed 
icators are given in italics. 
cuit, Spocifeations may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 
date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of o' ition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 

509. Siemens Brothers and C Limited, 
4 Siemens and Halske Company, Berlin.) Deriv- 
Uni onal from Alterna Current. 

{1 Fig.) June 19, 1901.—This invention relates to apparatus of 
the kind described in Patent Specifications Nos. 12,466 and 12,508 
of 1901, and according thereto when pol, alternating 
current is available the magnet is energised by current other 


_ Fa 


ra 9 aa 





communicated from abroad, the Names, 
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than and ape wage of the phase previous to that of the phass 
from which the discontinuous unidirectional current is derived. 
The phase relation between the actuating current and the current 
from which the unidirectional current is derived is controlled by 
an adjustable self-induction coil in the magnet circuit. The 
invention is described as for use in obtaining current for charging 
a storage battery from an alternating-current (polyphase) supply. 
(Accepted August 7, 1901.) 


14,086. R. J. Gulcher, Charlottenburg, Ge ‘ 
stor e Batte: "Manufacture. {13 Figs) Juv 


rag ry-Plate Man 
10, 1901.—In this method of making storage battery-plates, strips 
of lead are put together with alternating strips of paper, and the 
combined bundles are then placed in a mould and lead is cast 














around them as a grid (somewhat thicker than the strips are 
wide) to make oD ie It is stated that the paper between the 
a is removed (it may be by the agency of strong sulphuric 
acid) after the plates are ‘‘ formed.” An arrangement of moulds 
for casting such plates is described and illustrated. (Accepted 
August 14, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


6364, S. Falk, London. (£. Hildebrandt, Berlin-Pankow.) 
Mantle Pegs. [5 Figs.) March 26, 1901.—In order that the 


iV) 





bottom ends of broken mantle pegs may easily be removed from 
the sockets, in one arrangement according to this invention such 


can be 
orlowered without altering the line of sight. 
} 


are made tubular at the bottom ends, and have headed 
a te nrg —— — the pegs break, may ——_ to 
pu e m. ions from out of the sockets. ccepted 
August 7, 1901.) ” . 7 ‘ 


GUNS AND EXPLOSIVES. 


11,142. C. P. Schneider, Le Creuzot, and J. B. 
Canet, Paris. Time Fuze Se » [ll Figs May 30, 
1901.—This invention provides a machine of single or double form 
actuated by a crank handle and for use in setting or adjusting 
the time fuzes of shells. In one arrangement the disc of the 


Fig 1. 


“sean 

















machine is set to the duration of burning desired, and the shell 
being held by one man, the machine is placed over the fuze by 
another, and two turns given to the crank handle, which result 
in the desired change of position in the time ring being brought 
about. (Accepted August 14, 1901.) 

17,176. Sir W.G. Armstrong and Co., Limited, Sir A. 
Noble, and A. T. Brankston. Field Gun Carriages. 
[4 Figs.] September 27, 1900.—This invention relates to that 
class of field carriage in which the gun when fired recoils axially, 
and compresses an elastic substance which expands to return the 
gun to the firing position, the rage being prevented from 
recoiling by means of a spade at the end of the trail. According 
to this invention, the trail is made in two lengths or parts, of 
which the lower part can be folded back on the top of the upper 
by means of a hinge, and the two parts may be fixed rigidly 
together to form a long trail by means of a pia engaging in holes 


Rg.2 











formed on the underside of the two parts. An eye is formed on 
the upper part of the trail close to the hinge, and this eye hooks 
on to the limber in the usual manner when travelling ; thus the 
length of the carriage is diminished when travelling by the length 
of the lower of the trail, which is folded up. A second 
spade is provided on the upper half of the trail near the hinge, 
and is for use when firing at higher angles of elevation than can 
be obtained with the trailfully extended. Toobtain compactness 
the helical springs of the buffer are made to act telescopically, 
and are arranged around the ‘‘recoil cylinder.” (Accepted 


August 14, 1900.) 
17,177. Sir W. G. Armstrong and Co., Limited, 
Sir A. N R. T. B 


— . Brankston, Newcastle-on- 
e. Gun-Sights. [6 Figs.) September 27, 1900.—This 
invention provides improvements in the sighting apparatus of 
ordnance, whereby the elevation of the gun can be altered with- 
out alteration to the line of sight. For this purpose the rear- 
sight is mounted on a bar shaped as an arc of a circle, the centre 
of which is the trunnion centre. The bar slides in guides on 





the breech of the gun, and can be raised or lowered by means of 





head, which at the same time actuates a drum graduated to 
indicate the range ing to the position of the curved 
| sight-bar. Below the socket on the gun is a second socket 
fixed to a standing part of the carriage in which the curved bar 

clamped when desired, and the gun can then be raised 
The alteration of 
the range which the raising or lowering of the gun involves is 


a pinion engaging teeth cut in the bar and actuated by a milled | is 





indicated by the revolution of the graduated drum caused by 
pinion mo up and down with the gun, and 
the fixed curved bar. The top of the curved sight-bar is 
vided with a table on which the rear-sight can be moved 


pe 

the trunnion of the gun, 

with the axis of the trunnion as a centre, so that the sight-line 
is always a tangent to the curved blade of the fore-sight. (Ac- 


cepted August 14, 1901.) 
LIFTING AND HAULING APPLIANCES. 
13,580. H. Maiden, ont, and J. Coutts, Peter- 
N. (1 Fig.) July 38, 1901.—In 


sheerlegs, according to this invention, the legs proper are 
pivoted at their lower ends towards the back end of a frame 








which serves as a base for a four or more legged support, 
between the front legs of which the sheerlegs are free to move 
up and down, and from whose he § the pulley cords pass to the 
blocks on the sheerlegs. (Accepted August 7, 1901.) . 


MINING, METALLURGY, AND METAL 
WORKING. 
14,355. The Edison Oqe- tering 6 dicate, Limited, 
London. (i. A. Edison, Llewellyn keg wm Ave) Ore 


Concentrators. [2 Figs.) August 10, 1900,—In a magnetic 
ore concentrator according to this invention the magnets 








have their poles shaped and disposed as shown in the drawing, 
the ore being led to the upper pole in such a manner that i: 
velocity is minimised at the moment that it reaches the edge 
of the upper pole. (Accepted August 14, 1901.) 

14,356. The Edison Ore- Syndicate, Limited, 
ag aM RA 

.—! iq ore 

the tiadhagen stance used according to this invention is a mixture 
of an aqueous solution of a resinate of an alkali with petroleum 
refuse or other non-acid material insolub!e in water and capable of 
forming an emulsion with the resin soap solution. It is stated 
that when such a are once thoroughly dried, the re- 
sinate holds the yest icles together, and, een, hepa rien | water- 
proofed by the petroleum, y be subjected to rain 
without fear o tegration. If petroleum refuse is used for 
the waterproofing substance, considerable heat may be employed 
to dry the briquettes. In the claims the invention is limited in 
application to the briquetting of ore, the briquettes of which 
are dried by the agency of heat, (Accepted August 14, 1901.) 


PUMPS. 


8408. M. Toupikof, St. Peters , and C, K, 
London, Air —-. {1 Fig.] May 7, 1900,— 
This invention relates to pump ends, valves, valve guides and 
suctions, and is directed to the exclusion of “‘ slip” . In ordi- 
nary air and other pumps there is usually a space left between 
the valves and the piston at the end of the stroke, making it 
difficult for them to luce an approximately perfect vacuum. 
In order to overcome this difficulty, so that the ip pro- 
duce a nearly perfect vacuum, the bottom end of the pump 1 
made cone-shaped, with a valve at ite apex, and con- 
nected with the vessel to be exhausted, this valve — opened 
and shut at the proper time by the positive action ofa passing 
through the centre of the cone to outside, and adequately 
protected to prevent leakage. The piston is made in the 
of a hollow cone at its lower side, and closes accurately on to the 
cone: of the pump. At the apex of the piston 
cone a valve is placed, communicating with the open air, and 
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arranged in a bath of oil or other non-volatile liquid, so that at 
the extreme end of the stroke the valve is either by this 








liquid or by contact with the bottom cone point, and the expul- 
sion of all air is thus insured. (Accepted August 14, 1901.) 


RAILWAYS AND TRAMWAYS. 


16,445. M. Campbell, Sheffield. Buffers. (3 Figs.) 
September 15, 1900.—In railway buffers — solid plungers, 
g to this invention such plungers are held in place within 

the buffer cylinders by a solid collar or sleeve under the neck of 
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each plunger, secured to the shank or rod thereof by a cotter or 
pin, held in place (if not riveted) by a ring taking the pressure of 
the buffer spring, and which may to some extent be recessed to 
receive the head of the cotter. (Accepted August 14, 1901.) 


SHIPS AND NAUTICAL APPLIANCES. 
4475. D. F. Macdonald, Calcutta. Ships’ Derricks. 
{7 Figs.] March 2, 1901.—According to this invention, in order 
to counteract the effect of “list” on a ship’s derrick, list 


usually causing the derrick arm to fall over in the on 
towards which the ship is leaning, the heel of the jib is mounted 
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80 as to be capable of lateral movement, or means are provided for 
altering the position of the attachment of the or tie. Means 
for providing movement of the heel may comprise a rotable screw, 
, and guides, and means for shifting the attachment. of the 


bl 
or tie may comprise a shackle attached to a block, a rotat- 
able screw, guides. (Accepted August 14, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8066, W. B. Dixon and T. Scott, London. Water- 
Tube Boilers. (2 Figs.! April 19, 1901.—This invention 




















which is desoribed and claimed in reference to the draw: 
provides a tubulous boiler having a simple circulating system an 


straight water-tubes whose interiors are readily accessible from 
unction vessels having removable covers at the sides of the 

jiler casing. (Accepted August 14, 1901.) 
5A. 


6551, A. N.Y., U. 
team ] March 28, To0l.—In this 


Boilers. [7 ¥ water- 
tube boiler there are several headers and lent sections of 


water tubes, the firebox being inclosed the flues leading 


OOO ISO 





therefrom first in a downward and then in an upward direction. 
Both the firebox and flues are closely contained within the 
boiler, their walls being formed with water tubes. (Accepted 
August T4, 1901.) 


TEXTILE MACHINERY. 


19,314. J. L. and B. F. Byron and F. Winter- 
bo Yorks. Motion. [2 Figs.) 
October 29, 1900.— This invention relates to a Jacquard 


loom for weaving shawls and the like goods, and is designed to 
enable the endless chain pow on the “‘ heading motion,” and 


which actuates the ‘“‘j ” and “ jack levers,” to be readily 
shifted from one side to the other on the supporting rods or bars, 
rn or cross 


when required to weave either the ground patte 
borders or headings on such goods, and that without the neces- 
sity of taking off and So eaiies such chain pulleys, as has hereto- 
fore been the case. The leys, which are strung loosely on the 
crossbars forming such chains, are given more play than usual, 





| bar and knife, the p' 


catch being attached by a 


er turning and sliding the 


or pull 
the cyli 


link to the jack lever 





tumblers ~ “~ out of opt ge ~ non — ae capes 
two pegs for the purpose of putting the pushing catches in 
out of gear with the card cylinder. (Accepted August 7, 1901.) 


MISCELLANEOUS. 
15,980. H. A. Oldershaw, r. Boot and 
8 3 Figs.] September 8, 1900.—In order to 


hoe 
lessen the effects of vibration in edge-setting 
the kind described in Patent Specification No. 7523 of 1900, the 
head of the machine is made divisible at the neck from the 
column or standard, and each part is flanged and may or may 









































not be grooved to receive screw-threaded pins or bolts upon which 
are placed pads or washers to fit tightly thereupon between the 
two flanges. The washers may be of felt, rubber, asbestos, or 
other material, but by pref felt washers with metal washers 
between them are » a8 eA give, it is stated, the most 
satisfactory results. (Accepted August 7, 1901.) : 

17,448. J. A. Brodie, Liverpool. Wood Paving. 
{5 Figs.) October 2, 1900.—According to this invention, for 
street og especially in the vicinity of tramway lines, wooden 
blocks are laid with intervening ‘‘ dogs” having reversely set 











so that they can be caused to slide thereon, say, a few inches 
towards one side or the other by means of a sliding forked 
bracket hereinafter mentioned. For this Bee -agl a bracket is 
fixed to the frame of the loom just immediately above, and ex- 
tending across the endless chain near to the “‘ jack levers.” To this 
fixed bracket is connected an adjustable forked crossbar, which 
is capable of being moved endwise to and fro transversely, or 
retained in position, by means of a thumbscrew or cross-handle 
ing through a slot in the upper bracket. The forked ends of 

e adjustable crossbar or bracket are provided with fixed arms 
ex on each side of and embracing the chain pulleys and 
running parallel therewith, The front ends of these arms are 


slightly bent or curved out so as to act as guides for the 
 arey-d~ beyond side, as the meena a be, to keep or draw them 
to position on the x rods in readiness to act upon the 


in 
lifting “jacks” as required. (Accepted August 14, 1901.) 


17,091. M. Sowden, Shipley, York. Loom Dobbies- 
(1 Fig. ] September 26, 1900.—This ‘invention relates to dobbies 
extra or du ‘e sets of levers, and provides means for 


b the levers into tion, and operating them when the 
= being woven requires their use. A to this inven- 
ion two duplicate sets of levers are mounted on ite ends of 
ig carried on cross shafts, the which are 


the dobby, 
received and are free to move or‘slide in horizontal slots formed 
in the end frames of the dobby, the duplicate levers or either set 
of the same operated or moved along the slots referred to 
by means of links and a lever connected with a | rocking lever 





in such manner as to bring the duplicate levers into r _s- 
tion for operating. The change of lever is effected by the raw- 





47448 


engaging portions ted to penetrate the adjacent faces of 
contiguous blocks in order to prevent the blocks near the tramway 


from being shaken or wedged upwards and out of place. (Accepted 
August 7, 1901. 
-Elbe, Ge: 


Cc. F. Ocetling, Si many. 
Excavator. [5 Figs.] November 20, 1900.—This shovel- 
motion digging or grain-shifting machine is intended to be 
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by compressed air. The linked lever motion, with or 
duana. guide and block, is rding to cir- 


actuated 
, acco 
w to the shovelled 


without a 
cumstances, to give either a forward or over 
material. (Accepted August 14, 1901.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 


inventions nted in the 
Descriptions with illustrations of inven Haney See uek 





United States of America from 1847 to the 

reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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LITERATURE. 


, 3. A Text-Book for Technical Schools 
en go ior ae Architecture. * Joun CAssaNn 
Wair, M.C.E., LL.B. New York: John Wiley and 

Sons ; London: Chapman and Hall, Limited. 

Tas is an American book, written primarily for 
young members of the industrial professions, and 
with a view of cultivating a proper understanding 
and appreciation of business and business relations. 
It will be of interest to English readers as showing 
the similarity of the American laws to our own, and 
also the wide differences which exist in spite of 
that general similarity. : 

The book is divided into three parts, which may 
usefully be regarded separately. Part I. deals with 
the law of contracts in general, and is more or less 
an introductory text-book : a resumé of the principles 
underlying all contracts, Paxt IL. deals with more 
strictly engineering and works contracts, and it is 
this part which will be of most use to American 
and of most interest to English students. Part III. 
deals with the duties and liabilities of engineers 
and architects to their employers. 

With regard to Part I., Me. Wait has little to 
say which is new to the reader of any good English 
text-books, such as those of Sir William Anson or 
Sir Frederick Pollock. The American law being 
founded so much on our own, it is more useful, 
perhaps, to note the points of difference than 
those of resemblance. In considering the contrac- 
tual capacities of parties, the English law is more 
stringent in regard to contracts made by infants 
than the American: in England all contracts made 
by infants, other than contracts for necessaries, are 
made void by statute, with few exceptions; in 
America it seems that the old common law rules 
still apply, and an infant’s contracts are not void, 
but merely voidable unless ratified when the infant 
attains his majority. 

The law of agency is dealt with comparatively 
fully, and to the English mind the American 
doctrine as to implied authority seems to open the 
door to misdealing rather widely. ‘‘ Authority,” 
says Mr. Wait, ‘‘cannot be implied from business 
relations.” (Sec. 38.) A contractor enters into 
relations with the officer of a company, for instance, 
at his peril, and even the combined assent of a 
director, the engineer, the company’s land com- 
mittee and a shareholder do not make the contract 
valid. The lot of the contractor to a company in 
America is an unenviable one, if the company may 
throw over the contract on the ground that the 
secretary had no power to enter into it. The 
English law, while giving svfficient protection to 
the companies, has settled that where 'a company 
holds out or permits a age to appear as their 
agent, they are bound by his acts as such, even 
though he be informally appointed, with regard to 
persons dealing with him in good faith. The general 
tendency, in fact, of the American law seems to be 
to throw less responsibility on corporations, especi- 
ally municipalities, and more on. contractors. e 
object aimed at—the public good—is.a laudable one, 
but it may be doubted whether the means employed 
will not rather tend to carelessness and irresponsi- 
bility on the part of the corporations, than to in- 
creased economy and efticiency. 

Upon the question of the liability of unincorpo- 
rated bodies the American law happily seems to 
agree with the principles lately laid down by the 
House of Lords in the case of the Taff Vale Rail- 
way Company v. the Amalgamated Society of Rail- 
way Servants, a case which excited a good deal of 
comment at the time, but which in reality only 
applied logically principles which were well esta- 
blished in the common law. 

Another maxim of the English common law which 
seems to have received considerable extension in 
America is that laid down, so long ago as 1788, by 
Ashurst, J., in the case of Russell v. the Men of 
Devon. “*Tt is better,” said that judge, ‘‘ that an 
individual should sustain an injury than that the 
public should suffer an inconvenience.” And this 
rule has been so developed that even the honest 
mistake of a public officer may leave a contractor 
without a remedy ; and a duty has been imposed 
on him of watching or knowing the deliberations 
= the corporation for which he works on pain of 

nding himself unable to obtain yment for his 
work if there has been any irregularity in its pro- 
ceedings. It may, in passing, be noticed that the 
american law with regard to Sunday contracts is 
at more stringent than our own, though whether 








itis any the more a dead letter is a matter of doubt. | tions by the engineer, it would have its good side. 


Mr. Wait does not seem to be quite clear as to the 


This is a point the importance of which is not 


real doctrine of adequacy of consideration for con-| enough insisted on by Mr. Wait. Much time, 
tracts. He says truly that, in the absence of fraud, | trouble, temper, and often litigation, would be 
the parties themselves are left to judge of the rela- | saved if consulting engineers and architects drew 
tive value of the considerations which they fur-| up specifications more carefully and fully. The 
nish ; but, he continues, if the agreement be such | absurdity of one contractor tendering for one-third 
that the consideration cannot possibly be equiva-|or one-quarter the price of another, for what is 
lent to the promise, the contract will not hold.|supposed to be the same work, would also be 
Now, unless the Roman Law doctrines as tocon-| avoided. Again, from the form of specification 
sideration have got grafted into the American law, | given on page 144 (13) it seems that the contractor 
which is improbable, this is not so. A grossly |is required to make personal inspection of the site, 
inadequate consideration may be, and often is, | &c., of proposed works, so as to satisfy himself 
prima facie evidence of fraud or duress in the]of the accuracy of the specification as far as pos- 
making of the contract, but the common law has|sible. This is not usual here, but is a legitimate 
never overthrown a contract simply on the ground |development of the tendency, noted above, to 
of inadequate consideration. Again, it is surely | relieve municipalities of responsibility and its con- 
erroneous to say that a consideration is implied | sequences. The requirement of a cheque on a state 
in a contract under seal: a contract under sealjor national bank accompanying the tender is 
without consideration is valid, not because a|another instance of this, and is, of course, not the 


consideration is implied, but because no con-| custom here, where the only deposit req 


uired from 


sideration is necessary in contracts under seal. | the contractor is in payment for the drawings and 
An interesting point is raised in Section 76 as | specification. 


to contracts for patented processes. Suppose a 


Itseems a pity that the frequent cautions against 


contractor has tendered to certain specifications | canvassing by engineers, or permission by him to 

and drawings which, unknown to him, are of|the contractor to alter his estimate, and other acts 

patented manufactures. If he is stopped by the|of this nature, should be vag gg But if they 
. Wa 


patentees obtaining an injunction while the work is| are, it cannot be said that 


it insists on 


in progress, has he any remedy against his em-| them any too strongly. 


ployer ? On first principles it would seem not, since 


The third part of the book under notice 


the contractor’s work was in itself illegal ; but Mr.|deals with the employment of engineers and 


Wait seems to think the question doubtful. 


architects ; and though it does not contain much 


In Chapter IV. there is again some slight con- | that is novel, it yet sets forth the relations existing 
fusion between the necessity of a fact’s existence to | between engineers and their employers, their re- 
make a valid contract and the difficulty of proving | spective rights and liabilities, clearly and in the 


such existence. Mutuality, as is well known, is 
necessary to establish contractual relations. The 
parties must be in substantial agreement when 
the contract is made. But it is hardly correct to 
say that the ‘‘ mental state signifies nothing ; it re- 
quires manifestation.” True, it is difficult, may be 
impossible, to prove a mental state without mani- 
festation ; but, as was said in an old case, the state 
of a man’s mind is as much a matter of fact as the 
state of his digestion, only more difficult to prove. 
The mental state is the essential ingredient of 
mutuality. 

The difference between English and American 
law is again exemplified in the difference of doctrine 
as to the acceptance of a contract by letter. The 
English doctrine and that adopted in many parts. of 
the States is that by making an offer by post the 
offerer — the acceptor to make use of the same 
mode of communication, and the contract is com- 
plete when the letter of acceptance is delivered to’ 
the postal authorities. The Massachusetts rule, on 
the other hand, is that the contract is not complete. 
till the acceptance is actually communicated to the; 
original offerer. The importance of this distinction 
will be manifest when it is remembered that a tele- 


main concisely. On 200 we find the following : 
‘* An employé may have a right of action against a 
third — who maliciously procures his discharge, 


though the emplo, er violates no legal duty in dis- 
charging him. his is directly contrary to the 


doctrine laid down by the House of Lords in Allen 
v. Flood, and cannot be brought into the exceptions 
to this doctrine, to speak popularly, introduced by 
the later recent case of Quinn v. Leathem. 

Briefly, the English law at present is as follows : 
Boycotting is illegal, but a mere intimation by one 
man to an employer that if a certain — is 
not dismissed the rest of the employés will strike, 
does not give the employé a right of action against 
the first party if the employer dismisses him. It 
appears from the judgments of Lord Halbury and 
Lord. Lindley in Quinn v. Leathem (17 Times Law 
Reports, 249) that if any threats had been proved, 
or any combination shown, in Allen v. Flood the 
result might have been different. And the Ameri- 
can doctrine seems more consistent with justice 
and comnion sense. Mr. Wait omits to notice the 
important case of Vegelahn v. Gauter (167 Mass., 
92) 6n tltis point. 

he author, on page 2563, recommends some 


graphic withdrawal of the offer might reach = — sharp practice as to avoiding injunctions on 


acceptor after he had posted his letter of accept-' 
ance, but before this had reached the offerer.! 
According to English law this withdrawal would be; 


chinicalities, which are hardly advisable; but on the 
next page he enjoins fair and honest obedience to 
an injunction issued by a competent court. The 


of no avail [Henthorn v. Fraser, 92, 2 Ch.]; but’ Jatter course is the more profitable in every way. 


by the Massachusetts rule no contract would 
have been created. 

Mr. Wait has some sensible remarks as to the 
necessity of reducing contracts to writing, and omit- 
ting nothing that is material, which are equally 
applicable to all kinds of contracts. But he intro- 
duces a needless confusion in Section 130s to inde- 
apnea parol agreements. ‘‘ Parol evidence will 

admitted of an oral agreement entered into 
subsequent to the written contract if the oral con- 
tract is supported by new considerations, &c.” In 
this case it is simpler to say that if an oral agree- 
ment is made, parol evidence may be led to sup- 
port it. This has nothing to do with the written 
contract, which cannot be varied by parol at all. 

Part II. of the book, which deals more specifically 
with works contracts for municipalities and other 
corporations, will be of more interest to the en- 
gineer. And the thing which will probably strike 


him as most unusual is that it seems customary in | Commercial Knowledge: 


the States for a municipality to be obliged by 


statute.to accept the lowest tender to a contract, ree 


rovided the contractor is a responsible perscn. 
This does not seem, on the face of it, an improve- 


On the point of expert evidence Mr. Wait has some 
strong views to ex These apply probably 
more in America than in this country, where many 
of the most eminent engineers and scientists fre- 
quently appear as experts. Sufficient importance 
also is not attached to experiments which, if fairly 
carried out He well-known man, have great weight 
in a court of law. 
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tender is, of course, most frequently accepted 


here. But it must surely be a serious thing to ‘A Pocket-Book of Electrical 
W. GrIPEL 


accept a tender invariably if it be the lowest, and 
the contractor able to carry out the work. Though 
if it lead to more careful drawing up of specifica- 
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THE TOOLING OF MACHINES. 


By Joun AsHFrorD, M. Inst. Mech. E. 
(Concluded from page 542.) 

Tue next articles, the machining of which. we 
will consider, are the small brass stop- valve 
(Fig. 49), and the combined cover and stuffing-box 
for same (Fig. 50). This is an excellent specimen 
of the work that can be done on a capstan lathe 
by brass valve and cock makers, on the machine illus- 
trated in Fig. 51. Referring to the sketches of 
the work, it may be noted that both the inlet and 
discharge openings to the valve are threaded, as is 
also the part of the body to receive the cover. In 
addition to the machining of those parts, the valve 
seating has also to be bored and faced. It is in- 
tended that the whole of this work shall be done at 
one chucking, and in order that it may be, the 
chuck is made so that it can be revolved and fixed 
at every quarter revolution. The jaws for this 
chuck are illustrated in Fig. 52, where it will be 
seen that they are made to span the body of the 
valve, and fit the hexagons at its two ends. When 
the valve has been fixed in the chuck, it is held in 
position for the valve seat to be machined. The 
tool (Fig. 53) is then brought up at the front on 
the cross-slide, to face the top of the valve body. 
This tool is shaped so that it may be used for both 
shaping avd chamfering, but for the first operation 
the facing part only of the tool is used. 

For the second operation, the rough boring and 
turning tool detailed in Fig. 54 is brought up by 
the turret. This tool consists of a bar carrying 
two cutters and a cast-iron collar, which acts as a 
tool-holder for an outside turning tool. As this 
does its work, it bores the valve seat and faces the 
top of same ; it also rough-bores the part of the 
casting which has to be screwed, and at the same 
time rough-turns the exterior of the flange. 

For the third operation, the tool in Fig. 55 is 
brought up by the turret, to finish the work 











Fig. 51. 
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already roughed-out. This tool will be seen|reamer to bevel the seating ; a cutter to finish-bore 
to be built upon a bar-like shank, and to have a| the part to be screwed, and also three other tools 
cutter for finish-boring the valve seat; a conical | held in a cast-iron holder fitted to the bar. Of 
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these last cutters, one finish turns the exterior of 
the flange, a second countersinks the inside of flange, 
and a third—\V-shaped—puts a little groove in the 
face to make a better joint with the insertion. 

The lathe, as will be seen in Fig. 51, has a chas- 
ing saddle. The latter receives its motion from a 
leader screw on the front of the machine. This 
saddle was illustrated in detail in EnarnzERine for 
March 8, 1901, page 317, Fig. 83. 

The fourth operation in machining the valve 
bedy consists in cutting the thread for the cover ; 
and that is done by a chaser, held in a chasing tool- 
holder on the back of the cross-slide. 

There is considerable difficulty in rapidly chasing 
an internal screw to an exact diameter, so for the 
fifth operation a sizing tap (see Fig. 56), which is 
held in a sliding holder in the turret, is brought up 
to finish the thread. 

The top part of the valve body is now finished with 
the exception of the sixth operation, which consists 
in forming the shoulder at the back of the turned 
flange ; and for that purpose a form tool, held on 
the back of the cross-slide by the side of the chaser, 
is brought forward. 

For the seventh operation, the chuck, together 
with the valve, is rotated through a quarter of a 
revolution to bring one of the ends into position. 
The tool previously used for facing the top flange 
is then brought up by the cross-slide to face and 
chamfer the end. 

The boring bar (illustrated in Fig. 57) held by 
the turret and fitted with the cutter, is next brought 
up to rough-bore the part to be threaded, and 
slightly countersink the end. 

A similar tool to the last is, in the ninth opera- 
tion, brought up to finish the boring. 

Two more operations—the tenth and the eleventh 
—are requisite to finish the one end of the valve 

ey are to chase the interior thread with 
the same chaser as was used in the fourth operation, 
and to pass in a sizing tap similar to that used in 
the fifth, but somewhat smaller. 

The chuck is rotated through half a revolution 
to bring the other end into position, when the 
—. for machining from the seventh to the 
ast operations is repeated. Although there is con- 
siderable work on the valve body of this kind, yet 
all the tools can be held in a six-place turret, to- 
gether with the front and back of the cross-slide. 

When the method of machining the combined 
cover and stuffing-box for the same valve has been 
explained, not only will the reader be familiar with 
the way in which the machines on Messrs. Alfred 
Herbert’s stand at the Glasgow Exhibition have 
been tooled, but they will also have a fair idea of 
some of the possibilities in machining work on 
automatic screw machines and capstan lathes. 

The cover (Fig. 50) has to be screwed at both 
ends, in order to screw into the valve body and to 
receive a union-nut gland for the stufling-box. 
The flange has to be machined bright, a square 
thread screw cut in the interior for the spindle, and 
the stuffing-box machined out. The job is firstly 
held by the hexagon in the three-jaw chuck, and 
the large end is faced off with a tool on the back of 
the cross-slide. The centring and facing tool 
(Fig. 58) is then brought up by the turret, 
to prepare the casting to receive a flat drill 
which has to follow and bore out the hole. A 
second such flat drill is also used for finishing the 
hole. A special tool (Fig. 59) then rough-turns 
the outside and face of the flange, and it is followed 
by a similar tool to finish the turning and facing, 
and also to cut a V-shaped groove in the —_— 
and chamfer the part to be screwed. It should 
noted that each of these tools has a steady- at 
its centre, to fit the hole in the casting which had 

reviously been finished. A turning tool upon the 
back of the cross-slide is next brought forward to 
cut the recess at the back of the thread, finish face 
the flange, and put on a part of the radius. The 
thread upon the outside of the large end is now 
chased by a chaser held on the front of the chasing 
cross-slide. With this, the first process of machin- 
ing is complete. 

For the second process, the machine has to be 
provided with a fresh set of tools, or else a second 
machine of a similar type must be used. The chuck 
for this second process is illustrated in Fig. 60, 
page 606, and it will be seen to be of the pull-in 
collet type of rather large diameter. A set of 
mild steel liners are attached to the interior of the 
collet, and they are screwed to the same thread as 
the large end of the valve cover. The collet must 








have a considerable amount of spring, to open suffi- 
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ciently to pass over the thread. The first turning 
operation in this second process is to rough-bore 
and face the diameters with a flat drill, held in a 
small fiat drill-holder in the turret. A second such 
drill is used for finish-boring and facing. The 
formed tool (Fig. 61), held upon the back of the 
cross-slide, is now brought forward to turn the 
collar and end of hexagon, and to cut the recess at 
the back of the thread. The part to be screwed 
has now to be both rough and finished-turned with 
a pair of simple turning and chamfering cutters 
held in two box tools (see Fig. 62, page 604). 

When the thread has been chased by a chaser 
on the front of the cross-slide, the second process 
is complete. There is still a third process to com- 
plete the job, and for this another set of collet 
liners are put into the chuck, and screwed to fit 
the small end. A chaser with a square cutter, held 
on the cross-slide, is then used to cut the square 
thread in the interior for the spindle, a sizing 
tap being used to get it to the right gauge. The 
several jobs dealt with in this article are so 
very different from each other, that they cover 
— a wide range, and many machinists will no 

oubt find considerable interest in examining the 
details of the tools. Other things there are to be 
seen of this nature at the Glasgow Exhibition, 
but sufficient has been put before the readers of 
ENGINEERING for the present. 





THE BRITISH ASSOCIATION. 
(Continued from page 576.) 
Tue Epvucationat Section. 

Tue new Section L, added this year to the British 
Association, is devoted to Educational Science. It 
was presided over by Sir John Gorst, M.P., Vice- 
President of the Board of Education, who was sup- 
ported by an influential body of Vice-Presidents, 
comprising Sir W. Abney, Professor H. E. Arm- 
strong, Rev. G. C. Bell, Dr. J. H. Gladstone, Sir 
Henry Craik, Professor L. C. Miall, Professor John 
Perry, Dr. Story, Sir John Cuthbertson, and Sir 
Philip Magnus. The secretaries are also all well- 
known in connection with educational matters. 
They were Messrs. R. A. Gregory, W. M. Hellier, 
Robert Y. Howie, Dr. C. W. Kimmins, and Pro- 
fessor H. L. Withers, the latter being Recorder to 
the Section. Most of the other sections appointed 
delegates : The Mathematical and Physical Section, 
A, sending Professor Forsyth ; Chemistry, B, Sir 
Henry Roscoe; Geology, C, Professor Watts; 
Zoology, D, Professor J. A. Thomson ; Geography, 
E, Dr. J. 8. Keltie ; Economics, F, Mr. L. L. 
Price ; Engineering, G, Professor Hudson Beare ; 
Anthropology, H, Sir John Evans; and Botany, 
K, Professor J. W. H. Trail. Section I , Physio- 
logy, does not appear to have been represented by 
a special delegate. 

Starting under such distinguished guidance, it is 
to be hoped the new Section will maintain the high 
reputation for usefulness of which its opening 
session gives undoubted promise. There is a wide 
outlet for its energies, and an ample field for all 
the hard work it can do for many years to come. 
This, however, is a matter we refer to more fully 
in an article on another page, so we will at once pro- 
ceed to our record of the proceedings. 


Tue PRESIDENTIAL ADDRESS 


was delivered on Thursday, September 12, the 
first day of the Section's meeting. 

As the representative of a Government Depart- 
ment which controls ‘‘the larger, but perhaps not 
the most efficient, part of the education of the 
United Kingdom,” Sir John Gorst thought the 
most suitable subject for his opening address would 
be ‘‘The proper function of national authority, 
whether central or local, in the education of the 
people; what is the limit of its obligations ; 
what is the part of eduvation in which it can 
lead the way; what is the region in which 
more powerful influences are at work, and in which 
it must take care not to hinder their opera- 
tions ; and what are the dangers to real education 
inseparable from a general national system.” Gene- 
rally the public instructor can only play a secondary 
part in the most important division of the educa- 
tion of the young—the development of character. 
The character of a people is by far its most im- 
portant attribute. It has a great deal more mo- 


ment in the affairs of the world, and is a much 
more vital factor in the promotion of national 
power and influence, and in the spread of empire, 
than either physical or mental endowments. 





The character of each generation depends in the 
main on the character of the generation which 
precedes it ; of other causes in operation the effect is 
comparatively small. A generation may be a 
little better or a little worse than its forefathers, 
but it cannot materially differ from them. The 
chief causes which produce formation of character 
are met with in the homes of the people. The 
teacher, it is true, exercises his influence among 
the rest, but his power grows feebler in the enor- 
mous schools of classes. The author exclaimed 
against permitting dissolute pauper parents to re- 
move their children from public control to spend 
the summer in vice and beggary at races and fairs, 
to be returned in the autumn, corrupt in body and 
mind, to spread disease and vice among other chil- 
dren of the State. Better dwellings, unadulterated 
food, recreation grounds, temperance, and sanitation 
will affect the character of the rising generation. 
Not until seven years of age should the work of 
serious instruction begin, and that at first for not 
more than two or three hoursa day. Some effort 
should be made to develop such faculties of mind 
and body as are latent in the scholars. Unfortu- 
nately, the various methods by which children’s 
minds and bodies can be encouraged to grow and 
expand are still imperfectly understood by many 
of those who direct or impart instruction, Exami- 
nations are too often regarded as the best instru- 
ments for promoting mental progress ; and a large 
proportion of the children in elementary and 
secondary schools are not really educated at all— 
they are only prepared for examinations. The 
delicately-expanding intellect is crammed with ill- 
understood and ill-digested facts, because it is the 
best way of preparing for an examination test. 
Learning to be used for gaining marks is stored in 
the re | by a mechanical effort of memory. Intel- 
lectual faculties, of much greater importance than 
knowledge, are almost wholly neglected. 

The power of research, on which the most 
advanced science depends, may by a proper system 
be cultivated in the youngest scholar of the most 
elementary school. Curiosity and the desire to 
find out the reason of things is a natural and, to 
the ignorant, an inconvenient propensity of almost 
every child. The faculty of finding out things for 
one’s self is one of the most valuable with which a 
child can be endowed. There is hardly a calling 
or business in which it is not better to know how 
to search out information than to possess it already 
stored. Things discovered stick in the memory ; 
mere acquisition of knowledge does not necessarily 
confer power to make use of it. In actual life a 
very scanty store of knowledge, coupled with the 
capacity to apply it adroitly, is of more value than 
boundless information which the possessor cannot 
turn to practical use. 

Advanced instruction is for the few. It is the 
interest of the commonwealth at large that every 
boy and girl showing capacities above the average 
should be caught and given the best opportunities 
for developing those capacities. It is not to the 
public interest to scatter broadcast a huge system 
of higher instruction of which any one, however 
unfit, can take advantage. The broadcast education 
is necessarily of an inferior character, as the ex- 
penditure which public opinion will, at present, 
sanction is only sufficient to provide education of a 
really high calibre for those whose ultimate attain- 
ments will repay the nation for its outlay on their 
instruction. It is essential that these few should 
be selected from the mass of the people, and be 
really the intellectual élite of the rising gene- 
ration. The arrangements for selecting are most 
imperfect. No capacity-catching machinery had 
been invented which does not perform its func- 
tions most imperfectly. Competitive examina- 
tion, besides spoiling, more or less, the educa- 
tion of the competitors, fails to pick out those 
capable of the greatest development. It is the 
smartest, who are sometimes the shallowest, that 
succeed. ‘‘ Whoever thinks in an examination,” 
an eminent Cambridge tutor used to say, ‘‘ is lost.” 
The dunce of the school sometimes becomes the 

rofound thinker of later life. Some of the most 

rilliant geniuses in art and science have only 
developed in manhood. They would never in their 
boyhood have gained a county scholarship. 

There are, the address continued, two main 
divisions of the higher education—the secondary 
and the technical. The former is directed to the 
pursuit of knowledge for its own sake, of which 
the practical result cannot yet be foreseen ; the 
latter to preparing the craftsman, the designer, and 





the teacher. The aim of the seeondary school is 
to develop the potential capacity of each individual 
scholar to the highest point, rather than to give, as 
does the elementary school, much the same modicum 
toall. For these reasons it is necessary to have 
small classes and a highly-educated staff. In the 
formation of character the old secondary schools of 
Great Britain have held their own with any in the 
world ; and it is not unscientific to conclude that 
the gift of colonising and administering depen- 
dencies is the result of the system of self-government 
to which every boy inour higher public schools is early 
initiated. But while we boast of the excellence of 
our higher schools on the character-forming side, we 
must admit there is room for improvement in their 
intellectual side. Classics and mathematics have 
engrossed too large a share of attention ; science, 
as part of a liberal education, has been but re- 
cently admitted, and is still imperfectly estimated. 
Too little time is devoted to it as a school subject ; 
its investigations and its results are misunderstood 
and undervalued. Even in scientific studies, lack 
of time, and the obligation to prepare scholars to 
pass examinations, cause too much attention to be 
paid to theory, and too little to practice ; though 
it is by the latter that the power of original re- 
search, and of original application of acquired 
knowledge, is best brought out. In many schools 
the time given to modern languages is inadequate, 
and the method of teaching antiquated. 

A national system of education has its drawbacks 
as well as its advantages. The most fatal danger 
is the tendency to absorb all other agencies, and to 
substitute one uniform mechanical system, destruc- 
tive alike to life and progress. 

In applied, or technological, education Great 
Britain is behind most of the rest of the world; 
and the nation in its efforts to make up for lost 
ground fails to recognise the fact that real technical 
instruction cannot possibly be assimilated unless 
a proper foundation has been laid previously by a 
thorough grounding of elementary and secondary 
instruction. In such institutions as the Poly- 
technics at Zurich and Charlottenburg we find the 
students exclusively drawn from those who have 
already completed the highest branches of general 
education. 

Sir John Gorst concluded his address by pointing 
out that the special function of the British Associa- 
tion was to inculcate a scientific view of things. 
With its established philosophical character, it can 
afford to reduce popular cries about education to 
their true proportion. Any attempt to construct a 
national system arouses burning controversies, 
economical, religious, and political. If the Associa- 
tion can succeed in establishing in the minds of 
the people a scientific conception of a national edu- 
cation system, such as has aoebiy been evolved by 
most of the nations of Europe, the States of America, 
and our own colonies, it will have rendered a service 
of inestimable value to the British nation. 

At the conclusion of the address, the President 
of the Association, Professor Riicker, moved a vote | 
of thanks to the author, welcoming the new Section 
in the name of the Association. In England we 
were, the speaker said, too often given to spending 
time, which ought to be devoted to doing something, 
to talking about how it should be done. He hoped 
it would be the determination of the Section to be 
nothing if not practical. He hoped it would make 
up its mind to deal not with purely theoretical 
questions, and realise that it was more important 
the thing should be done, than it should be done in 
a particular way which this or the other person 
thought best. E 

Dr. Story, Principal of Glasgow University, in 
seconding the motion, said that during the last 
few years education in England had been the victim 
of religious and political ies. Scotland had 
had a happier destiny. He gathered with great 
satisfaction from what Sir John Gorst had said in 
regard to technical education, that he did not adopt 
the view, prevalent in so many quarters, that in 
— to admit technical pesee- celal vs proper 

ace it was necessary to expel much of the provl- 
ion for the humanities. He believed that a man 
properly trained and developed by contact with 
classical literature, and the traditional literature of 
the education of the world, was the best pre 
to assimilate all sorts of instruction, techni 
other. 


ORGANISATION OF SEcoNDARY EpucaTIon. 


The first paper read in the new Section was, most 
seuenietanlie by Sir Henry Roscoe, one who hag 


and 
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soneer in modern educational development, 
emieeeg being ‘‘ The Organisation of Secondary 
Education.” He said that, perhaps, one of the most 
important deficiencies in the modern system of 
cation was the absence of co-ordination and 


edu 6. 
tisation of our secondary education. But 
enue had been made, and local authorities 


+» many instances already taken the matter up. 

More than’ thres million pounds had been spent 
on the foundation and improvement of technical 

and secondary schools during the last decade. At 
last the Cabinet seemed to have made up their 
minds that something must be done to place our 
secondary education on & national and uniform 
basis ; but so far, although their efforts appeared 
to be on the right lines, great success could not be 
said to have attended them. The measure intro- 
duced last May was founded on the principle of 
municipal action, and therefore was in harmony 
with the legislation which had achieved so much 
for technical instruction. The Technical Instruc- 
tion Acts, which had been so useful, would have to 
be repealed; but that need not cause anxiety, 
provided that certain safeguards were introduced 
into any future Government measure. Another 
equally important addition must be made to next 
session’s Bill. The one which was dropped last 
July contained no compulsory clause whereby the 
fund available under the Local Taxation (Customs 
and Excise) Act, 1890, was to be devoted to educa- 
tional purposes. Such a clause was a sine quad non 
in any future measure. In the history of educa- 
tional effort in the above direction during recent 
years nothing was more remarkable than the steady 
advance which had characterised the development 
and organisation of technical and secondary educa- 
tion. There had not been any sign of reaction in 
any direction, a fact which pointed to the firm 
hold which the movement had upon our people. 

The Government—which, in this country, almost 
invariably followed rather than led—need not fear 
now to legislate on broad and duly educational 
lines, for it could now rely upon the steady support 
of the country as a whole. 

In the discussion which followed the reading of 
this paper, Sir Michael Foster, M.P., said he 
would not try to draw a sharp distinction between 

rimary and secondary education, as there would 
a danger in the attempt. Our primary educa- 
tion, though capable of improvement, was good. 
Our secondary education, though susceptible of 
much improvement, was not altogether bad. The 
great want was the provision of the lower parts of 
secondary education for those who could not afford 
to pay for it. Any machinery of national education 
should form a complete bridge between the primary 
and secondary systems. Secondary education, no 
doubt, could be profitably given only to those who 
were fit for it ; but how was it possible to find what 
children were fit for secondary education without 
trying them in it? He hoped that Parliament 
would do something for education next Session, 
and that the measure would have the effect of tying 
the secondary education on to the primary. 

_ Sir Philip Magnus said that to have the educa- 
tion of a locality under two separate authorities 
gave rise to overlapping, rivalry, wasteful expendi- 
ture, and inefficiency. 

Professor Sylvanus Thompson also dwelt on the 
need for continuity of authority, not only between 
— and secondary education, but. between the 
atter and university education. It was also to be 
remembered that the area covered by the authority 
for one purpose was not necessarily the area for 
other purposes. There must bea primary school in 
every village, but secondary schools and colleges 
served for large districts. It must be realised that 
the highly —_— technical instruction of foreign 
countries could not be provided in this country by 
distributing small doles of money to village schools. 
Continuity of policy was impossible as long as the 
educational authorities were elected only for three 
years, 

Scorrisa Epucation. 

Three other papers were read on this day : the 
first by Mr. John Adams, on ‘The Mechaniem of 
Education in Scotland ;” the next by Dr. Jacks, 

On the Organisation of Education in Glasgow ;” 
and the third by Dr. Kerr, on “The School 
Training of the Practical Person.” 

Dr. Kerr, in the course of his paper, dealt 
chiefly with the training of boys who were to face 
industrial or manufacturing work, and in time take 
high rank as practical men in the larger sense. 
He sketched the changes that had been introduced, 





contrasting the new methods with the character of 
the formal knowledge with which the primary 
school course terminated. The merit certificate, 
which was the objective of the primary school, was 
borrowed from France, but the inflexibility of the 
French system was guarded against by the condi- 
tions of liberal and practical training demanded in 
the schools which presented candidates for that 
certificate. There was not much wrong in our 
primary schools, Dr. Kerr thought. Dealing with 
those who remained from 13 to 16 or 17 at schools, 
he described the style of training specially ar- 
ranged for youths prior to apprenticeship in the 
shops. He approved of the very practical disci 
line of higher grade schools, and explained the 
scope and aims of schools of science. He pointed 
out the difference in the duration of secondary 
school education in England and Germany ; and 
asked what inducements could be used to extend 
the scientific and practical training of young men. 
It had been suggested that well-educated youths 
who could show, after a short trial, that their skill 
as craftsmen was not likely to suffer from a re- 
duced apprenticeship, might have the term curtailed 
by a year or so, and the school life in this way ex- 
tended. The aim of the educational and appren- 
ticeship system should be the discovery and train- 
ing of first-class brain power, and for that purpose, 
as well as in the interests of economy, there would 
need to be devised prudent and skilful methods of 
eliminating the unfit from point to point in a system 
of progressive selection. This plan had been fol- 
lowed in France with advantage. The suggestion 
had been made to an employer of labour who said 
he was going to establish classes for apprentices, 
in order that they might become more skilful in 
the special work of the firm. 

Mr. McCracken, the Chancellor of New York 
University, in the discussion on these papers, 
expressed his gratification at the establishment of 
the new Section. He spoke on the progress of 
technical education in America, and said that the 
City of New York was engaged in the erection of 
a large commercial high schoak which would accom- 
modate 500 or 1000 boys. His university estab- 
lished a year ago a faculty of commerce. Another 
speaker said that under the present code there 
was provision for scientific and commercial educa- 
tion such as did not exist before. If properly 
worked, it would afford a wide development of 
higher secondary and technical education. Mr. 
Barrett complained that debates on education were 
lacking in definiteness. A practical curriculum 
should be devised to suit the various scholars. 


THe Work oF THE SECTION. 

The proceedings in Section L on Friday, Septem- 
ber 13, opened with an address by Professor H. E. 
Armstrong on ‘‘ The Future Work of the Section.” 
As is well known, Professor Armstrong took a 
leading part in the establishment of the Educa- 
tional Section. His paper will form a useful and 
authoritative guide for future presidents and 
secretaries ; but beyond this, it was a thought- 
ful and suggestive monograph on education for 
practical purposes. He said it would be the 
function of the Section to deal with the science of 
education, and not merely with science in education ; 
in other words, it would devote itself to the 
scientific treatment of education in all its branches, 
and its object would be to introduce scientific con- 
ceptions into any sphere of educational activity. 
Science implied a thorough and exact treatment 
of a subject—a treatment involving full know- 
ledge. e power of research, the art of 
acquiring information for one’s self, should be 
cultivated by all, because it was that power upon 
which advance in life depended. Too much was 
said about the superiority of the German system of 
education as compared to our own. The actual 
superiority, such as there was, depended on the 
thoroughness of the work in German schools ; but 
the Germans had made research the corner-stone 
of their educational edifice, and to that their 
success was mainly due. 

Two great questions needed immediate considera- 
tion: firstly, the preparation of anational programme 
of education ; and, secondly, the training of teachers. 
The treatment accorded to boys in the schools 
which lay themselves out to prepare for the big public 
schools had been exposed by a report of the Educa- 
cation Department. Such a travesty of education 
would never have been allowed to rank as education 
if a — programme had existed and an under- 
standing were arrived at as to what constitutes a 





liberal education. Existing teachers could not alone 
ae such a programme. Their own education 
ad been too one-sided, and they had neither 
the knowledge nor the broad~ sympathies for 
the task. e humanists must enter into alli- 
ance with the naturalists, and the alliance must 
be upon equal terms. We are, the speaker con- 
tinued, on the eve of a great revolution in edu- 
cation, one that must lead to:the recognition of the 
fact that our system is entirely one-sided. We 
call ourselves a practical people, and yet we allow 
our schools to be conducted in such a way that 
the development of the practical faculties is almost 
left out of account. The education given is in no 
way a preparation for the multifarious duties of 
life. Reform will come by the development of 
workshop and laboratory methods. He had no 
doubt t the fight would be on ting its 
ge place to what was commonly called science. 

he British Association had exercised a most 
important influence in bringing about the introduc- 
tion of rational methods of teaching science. The 
schools still at best suffered science ; they did not 
love it, and the universities did not even regard it 
as a necessary element of culture. In this respect 
we were as slow to learn our lesson and as much 
behind the times as China was in assimilating 
Western civilisation. 

In the discussion on Professor Armstrong’s paper, 
Mr. W. H. Rouse, of Rugby, said that the author 
had expressed himself in a li manner upon the 
relation of the scientific and humanistic branches 
of education. If others were to show the same 
liberality, there would be less antagonism between 
the two parties. He thought that the method of 
teaching followed in the past by the humanists had, 
perhaps, been faulty. 

Professor Minchin gave details of the course of 
study at a typical public school. ce Nl HTH 
spelling, and writing were not systemati taught. 
He had compiled a diagram from details at his 
disposal as to the time occupied in teaching 
various branches of study. Out of 10,000 class- 
hours, science occupied less than 300, more time 
being devoted to classics than to all other subjects. 
He blamed Americans for the methods of spelling 
they had introduced, and for debasing the English 
language. He thought the teaching of science was 
advantageous even for small boys, and held that 
athletics should have a place in a discussion of 
education. 

Sir John Gorst also expressed opinions on thc 
teaching of science. The present methods in the 
schools did not realize Huxley’s ideal ; in fact, the 
only Government institution in which that standard 
had been reached was in the Royal College of Science 
at South Kensington; an establishment of which 
men of science considered the country had reason 
to be proud. 


EXPERIMENTAL TEACHING. 


Professor L. C. Miall next read a paper on ‘* The 
Experimental Method of Teaching.” This was a 
most interesting contribution, and we a 
limits will only allow us to give a too brief abstract. 
The author pointed out that boys always wanted to 
be doing something. Their uncontrolled activity 
was the first thing to be noticed, and it was called 
restlessness or impatience. The boy learned by 
doing, and besides his restless activity and passe A 
he was imitative. He should therefore be —— 
by example and by doing. The natural bent of hi 
mind could be hindered and thwarted by compressing 
his natural inclinations, and in the course of eight 
years he could be made into something very dif- 
ferent from what he had been destined to be. All 
the spring could be taken out of him by thwartin 
and subduing his faculties and propensities, an 
though a useful product might be obtained, it was 
not the most useful. 

A long and animated discussion followed the 
reading of this paper. Mr. Fletcher, of the Depart- 
ment of Agriculture in Ireland, pointed out that if 
science had not taken its proper place in education, 
the way in which it had been taught me, 0! , san 
rally warrant its exclusion. Teachers en 
too much occupied in imparting facts instead of 
cultivating the scholar’s reasoning powers. 

. J. H. Leonard pointed out the absence of 
botany in the list of school studies, and blamed 
the examination syllabuses for the want of success 
in science teaching. Mr. Blair spoke of the 
greater value of laboratories as compared to lecture- 
rooms; and Professor Hartog, of Owens College, 
Manchester, said that boys who had been in- 
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structed in classical studies were more successful 











as science students than those who had followed a THE TOOLING OF M ACHINES. 
scientific course from the first. 
Mr. McOracken, of New York, advocated (For Description, sce Page 602.) 
theory and practice going hand in hand. He gave : 
instances of success in this direction reached by ; f ; 7 


students in New York and Chicago universities. 

Sir Michael Foster said that thirty years ago 
he was appointed to teach physiology at Oam- 
bridge. en asked what lecture-room he wished 
for, he had said all he needed was a laboratory. 
He could understand that those who had been 
amariery in the older learning, when they were 

rought to science, took it up more readily than 
others, because the teachers of the humanities 
had the experience and training of generations 
at their command, while men of science were 
only beginning to learn how to teach. A lad 
might go into a laboratory and perform with ex- 
actness all the exercises, and yet not receive the 
slightest good; on the other hand, another might 
carry out the operations clumsily, and make his 
experiments Ee and yet might profit largely, 
because the work had led him to think. One 
great test of the value of any science teaching was 
whether the student had been led to think. 

Mr. W. H. Eve said that the humanistic method 
applied mainly to the elementary stages of science 
teaching. Detailed and minute observations were 
well in their place, but to appreciate the larger 
conclusions of science it was necessary to read ex- 
tensively and know the principles of many branches. 

Dr. Kimmins urged the necessity of moderate- 
sized classes—40 children should not work in one 
laboratory. Miss Walter pointed out the need of 
es in equipment. rs. Shaw said the first 
n was to teach the teachers. Mrs. Parker 
Smith dwelt on the advantages of teaching girls 
practical science. 

Professor Withers stated that though there had 
been grave faults in the past in the way science 
had been taught, yet the humanists welcomed the 
influence of science.’ Mr. W. H. Heller considered 
that much of the science teaching of the present 
7 might be better left out. 

rofessor Armstrong said that the advocates of 
science teaching only claimed equality with the 
humanists in the scheme of education. Hitherto 
the humanists had dealt with the brain alone, and 
had forgotten that there were executive powers 
belonging to the human being which also required 
to be trained. The humanist had never taken his 
coat off and a done piece of practical work. 

Sir John Gorst understood Professor Miall to 
advocate the application of the method of experi- 
ment not only to scientific but to every kind of 
education. e had met with a remarkable in- 
stance of the application of the heuristic method 
in France. In a small French village school he 
found the children in the lowest class learning to 
write. Each had handwriting placed before it 
and was told to imitate the handwriting. The 
method was pursued through the different classes, 
until in the highest class the pupils were found to 
write a most excellent hand. ey taught them- 
selves. 

This brought the morning’s sitting to a con- 
clusion. 


Tae Score or Epucationat ScrEence. 


On the Section meeting again in the afternoon, 
two papers were read and discussed together. The 
first was by Professor H. L. Withers, of Owens 
College, on ‘* The Scope of Educational Science ;” 
and the other, b r. P. A. Barnett, was 
entitled ‘‘ Some Conatheciticin Bearing on the 
Practical Study of Educational Science.” An ex- 
cellent discussion followed the reading of these 
papers, but failing space does not permit us to deal 
with the subject here. 



























































Tur TeacHiInc oF MatTHEMATICS. 


The Educational Section was the only one, besides 
Section A, that met on the Saturday of the meet- 
ing, when, in conjunction with the mathematical 
division of the latter Section, there was a joint dis- 
cussion on ‘‘The Teaching of Mathematics.” This 
we oe already dealt with in our report of Sec- 
tion A. 


| 
Sorence in Exvementary ScHooxs. The only business relating soe to the| Gotp1N Western AusTraLia.—The production of gold 


On Monday, September 16, the Educational | Section was the presentation by Dr. J. H. Glad-| in Western Australia opeees $e be considerably increas- 
Section again met in the Stadente’ Debating Hall, stone of the report of ee on the Teach: I ng ee ee Gecaunbes, 1908, Of the 
of w University, Sir John Gorst presiding. | '™8 0! Science in Kiemen ools. is report 180,663 oz. forming the yield of September, 93,261 oz. 
om mh e re es shall print in full shortly. | aan Sanpentis coer, My agen to be minted at 
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* See page 472 ante, (To be continued.) | Perth. 
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THE ELECTRICAL EQUIPMENT OF carried out most completely, right up from the iron | independent engine fed by underground steam 
ESSRS. PALMER'S SHIPBUILDING |"? to the perfectly-finished ocean-going steamer. | mains. 

M . The shipbuilding department and the engine| The greater part of the steam-boiler plant was 

WORKS. Bae _ |department have recently been equipped with | worn out, and the necessity for a new power equip- 

Tae Palmer Shipbuilding and Iron Company is | electric apparatus for all power purposes. |ment became urgent. It was decided to adopt 

one of the oldest established and best knownen-| By the old power-distribution methods, banks of electrical driving, and Messrs. Clarke, Chapman, 

gineering concerns of the world. The extensive | Lancashire boilers were located at various parts of | and Co., of Gateshead-on-Tyne were called upon to 














Fic. 4. Turee-Poasze Motor Drivine Macuine Toots, 





carry out the new arrangement and provide the 
requisite apparatus. 

nder any conditions the conversion of the 
power system of works equipped as these were 
is necessarily a large and expensive undertaking ; 
to equip them electrically on the most modern 
principles, whereby alone the greatest economy 
in operation is to be secured, is a task entailing 
very high expense, due not principally to the 
cost of the apparatus required, but mainly to 
the necessity of keeping certain parts of the 
works idle during the alterations. It is when 
works are busy and the manufacturing plant 
is being pushed to its utmost capacity, that the 
need of the best driving arrangements is most 
severely felt. When the works are compara- 
tively idle and business is dull, the manufacturer 
keeps his expenses low and, as a rule, will not 
embark on any large scheme of works improvement : 
there are doubts as to the wisdom of this, but the 
question cannot be discussed here. The outcome 
of this state of affairs has been that in the majority 
of works where electricity has supplanted other 
forms of driving, the best possible results of electric 
driving have not been obtained, although in most, 
or all, cases economical advantages have followed 
even the changes made. 
Fig. 5. Toree-Poase Motor Drertvinc WIincH. In the case of the shipbuilding works under notice, 
at the time when new power plant was urgently re- 
quired the works were exceedingly busy, and, 
works at Jarrow-on-Tyne are very complete in their | the works, and fed, by an extensive system of steam | naturally, a system the installation of which inter- 
arrangement and facilities for the building and | mains, a multitudeof small steam engines distributed | fered least with the continuous output of the works 
finishing throughout of all classes of steamships. |throughout the various shops and yards. In the| was chosen. The long lengths of shafting and the 
The various departments of the works cover a/shops the engines were mostly of the wall type, | numerous belts and pulleys were practically re- 
field ranging from blast-furnaces to machine shops cake dsiving by belt a long length of overhead | tained in their entirety, the steam engines were 
for finishing the small work required for deck and ishafting; in the yards the individual machines | each replaced by an electric motor, and the steam 
cabin fittings. Thus, the building of vessels is! were, for the most part, driven each by an! plant centralised at one-point—the electric generat- 
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ing station. With this arrangement the economies 
resulting from the change were at once apparent ; 
although no definite comparative tests have yet 
been taken, there is a considerable reduction in the 
quantity of fuel consumed for the power genera- 
tion, 

The work in changing over the power system has 
been carried out well and methodically; in the 
arrangement of the electrical circuits there is a 
commendable simplicity which renders the chances 
of any breakdown very remote, and a total or 
serious breakdown practically an impossibility. 

The power plant is located in an independent 


building, a dividing wall across the centre separat- | p 


ing the boiler plant from the engines and genera- 
tors. In the boiler-house there are installed four 
Lancashire boilers, working normally at a pressure 
of 150 1b. to the square inch. Three of these 
boilers are kept constantly in use for the power load. 
They are hand-fired. The two feed-pumps are of 
the vertical high-pressure type (Woodeson’s patent) 
menutschened by Messrs. Clarke, Chapman, and Co. 
With the exception of driving these pumps, and a 
small engine working the economiser scrapers, the 
whole of the steam generated at the power-house 
is used for operating the electric generating sets. 

The main electric supply is generated by two 
steam-driven alternators. Each generating set 
consists of a triple-expansion open type marine 
engine of about 1000 horse-power capacity, operat- 
ing in oe re ype with a condensing plant, and 
direct-coupled to a Westinghouse three - phase 
alternator, yielding 750 kilowatts at a pressure of 
440 volts. A flywheel, 11 ft. in diameter and weigh- 
ing 22 tons, is set on two bearings between the 
engine and the alternator ; a flexible coupling forms 
the shaft connection between the engine and the 
flywheel. The normal speed of the generating set 
is 160 revolutions per minute. 

Each alternator is of the rotating armature type. 
The field consists of a ring, bearing twenty-two 
internally-projecting pole-pieces. The pole-pieces 
are built up of thin soft-steel stampings, which are 
cast in the ring, thus ensuring the most efficient 
magnetic circuit and rigid mechanical construction. 

h pole-piece carries a coil of the field wind- 
ing: the coils are machine-wound on forms and 
insulated before being placed on the pole-pieces, 
where they are secured by lugs bolted to the field- 
ring. The field-ring is horizontally divided through 
the centre, giving ample facilities for the inspec- 
tion of every part of the armature and field wind- 
ings. The armature is built up on a cast-iron 
spider. It is of the iron-clad type, the conductors 
being buried in slots below the periphery of the 
core. The core is built up of = Avo vee Mer Srey 
and its outer surface is slotted to receive the con- 
ductors, which are of copper bar cut into suitable 
lengths, iosulated, and then passed through the 
slots or channels of the core, where they are held in 
sage by the overhanging edges of the slots. 

he end connections are made with copper straps 
bolted to the ends of the conductor So. This 
form of construction insures perfect and uniform 
insulation for the conductors, since they are placed 
and secured in position without bending or hammer- 
ing, and also gives facility for the easy removal or 
repair of any part of the armature winding, should 
that ever be n , and that without disturbing 
any other part except the one actually at fault. 
Fig. 1 (page 618) gives a very clear idea of the 
general form and arrangement of the main generat- 
ing steam alternator sets. 

For exciting the fields of the two larger gene- 
rators, two small direct-current generators are in- 
stalled. Each of these is a self-contained set, con- 
sisting of a Westinghouse compound steam engine, 
direct-coupled to a multipolar direct-current gene- 
rator of the same make. The two sets, one of 
which is shown in Fig. 2, are of the same capacity, 
each engine having cylincers 8 in. and 13 in. in 
diameter respectively and a stroke of 8 in. The 
Westinghouse compound engine is not by any 
means conventio in design. It has single- 
acting cylinders, and only one steam valve, which 
works horizontally across the upper ends of the 
two vertical cylinders. 

Introduced on the market about thirteen years 
ago, this engine has established a reputation for great 
economy in steam consumption over widely vary- 


ing loads, and for the excellence of its mecha-| large 


nical construction, as shown by the low main- 
tenance and repairs expenses entailed by its 
use. The two side-by-side cylinders form a 
single casting ; the lower flanges of the cylinders 





rest on the crank-enclosing case, and on the 
upper flanges the steam chest rests, which also is 
a — casting of simple form. The cylinders are 
double-walled to prevent condensation ; they are 
smooth and free from ports or es of any 
kind throughout their lengths. The shaft of the 
engine is extended beyond the crank-case bear- 
ing, at the opposite end to the valve eccen- 
tric and governor wheel, to an outer bearing. 
This extension carries the flywheel and the gene- 
rator armature, the engine and the generator both 
being set on one cast-iron bed-plate. The generator 
consists of a field-ring having six Jaminated pole- 
jieces cast on the interior. The field ring is 
vertically divided, and the two halves set on guide- 
— on which they can easily be drawn apart, 
eaving a sufficient space for the inspection or 
repair of any part of the machine. The machine is 
built on the same mechanical principles as the 
alternators described. The field-coils are wound 
and insulated on formers before being placed on the 
pole-pieces. The armature and commutator are built 
upon one cast-iron spider which is pressed and 
keyed on the engine shaft extension. The armature 
core is built up of annealed steel discs clamped be- 
tween end-plates, and is slotted to receive the arma- 
ture conductors, which are formed and insulated 
before being placed in position, where they are 
secured by hard fibre wedges, driven in the slots 
above the conductors. Both the spider and the 
core are traversed by channels through which a 
constant cooling stream of air is forced around the 
coils of the machine while itis running. The brush- 
holders are fixed to a ring vy ie by and concen- 
tric with the field-ring, this form of support leaving 
the outer end of the commutator free and open for 
cleaning and inspection. 

Each of the exciter generators installed has a 
capacity of 265 kilowatts at 250 volts, running at a 
normal speed of 375 revolutions per minute, and is 
capable of providing exciting current for the two 
main generators together. The main switchboard 
is located in the power house. It consists of 
five marble panels: one exciter panel, two gene- 
rator panels, and two feeder panels. Provision is 
made for the parallel running of the alternators. 
Above the switch panels are twelve fuse blocks, 
arranged in four sets of three each ; they are placed 
in the generator circuits, and in the main feeder 
circuits. 

The switchboard is of similar manufacture to the 
generating plant, and the instruments, switches, 
and general construction are in accordance with 
the well-known principles of Westinghouse practice. 

The distributing circuits, with two exceptions, 
all branch from two large main feeders, one feeding 
the engine department, and the other the shipyard 
department. Twosmaller independent circuits run 
from the engine department panel—one to an 
auxiliary board in the power station, the other to 
a pair of electrically-driven centrifugal pum 
situated about 80 yards away in a small shed by the 
water side. These pumps are each direct coupled 
to a 40 horse-power alternate-current motor, and 
draw water from the river for the main engine con- 
densing plant. The lift at low water is about 
15 ft., with a rise at the condenser of a further 
10 ft. One set is sufficient to provide for a maxi- 
mum load on the engines, and the practice is to 
run each one continuously on alternate days. The 
motor-starting switches are arranged alongside of 
the motors. 

The auxiliary board in the power-house has, in 
addition to the main switch in circuit with the 
feeder from the main board, five motor-circuit 
switches. One of these is in circuit with a pair of 
50 horse-power motors, each operating a dry-dock 
centrif pump by a downward vertical belt-drive 
about ft. deep. Another switch is in circuit 
with a 20 horse-power motor, operating a winch for 
lifting stern-posts, &c. Other switches are in cir- 
cuit with two 8, horse-power motors, operating 
winches for lifting material aboard, and ancther is 
in circuit with a portable stern-tube boring gear of 
about 8 horse-power. These pumps, winches, and 
boring gear are all located near the power-house. 

The engine works department feeder, which is 
a three-core cable 0.33 square inch conductor, runs 
direct without break or branch to the machine 
shop of the department. The feeder ends in a 
switchboard panel, where, through a 1000- 
ampere switch, is fed a set of bus-bars, from which, 
through five other switches, branch feeders are 
taken direct to the distributing boards. There are 
in all five of these branch feeders, the boards being 





laced at convenient centres in the department. 

he first distributing board is located alongside 
the main receiving board just mentioned, to which 
it is precisely similar in its arrangement of switches. 
Thus there is a main switch receiving the current 
at the board, and putting it on to a set of bus-bars, 
from which circuits are taken to the various motors 
in the machine-shop, each motor having a con- 
tinuous main, and each having a switch on the 
distributing board. There are in all nine motor- 
circuit switches on the machine-shop board, in 
addition to the main switch. 

The motors in the machine-shop are arranged as 
follow : 

One 30 horse-power motor set on the ground 
drives a 90-ft. length of overhead shafting. The 
_— of the motor is 860 revolutions per minute, 
the drive being by a belt 9 in. wide on to a 5-ft. pulley 
on the end of the shaft. Connected with the shaft 
are about twenty small lathes and slotting machines. 
One 15 horse-power motor, running at 570 revolu- 
tions per minute, drives by belt a fan running at 
800 revolutions per minute, providing draughts for 
the smithy hearths. A 20 horse-power motor, hung 
on its side to a column of the building, drives a 
length of shafting in the machine-shop extension ; 
this shaft transmits power to several large planers, 
band-saws, and milling machines. In the ma- 
chine-shop extension there is also a 10 horse- 
gl motor, driving a very large boring mill. 

his motor is hung on the wall and drives the 
mill by belts and countershaft. A 25 horse- 
power motor drives a length of shafting operat- 
ing some 30 machine tools in the middle and 
lower bays of the machine-shop. There is also a 
30 horse-power motor, driving large lathes of from 
4 ft. 6 in. centres downwards, and one 20 horse- 
oneal motor driving shafting. Two of the over. 

ead travelling cranes of the machine-shop are being 
converted to single-motor electric cranes, and two 
other three-motor cranes are being installed. Just 
outside the machine shop is an electric winch, driven 
by an 8 horse-power motor through a worm-and- 
pinion gearing. The winch has two warp ends and 
a barrel, and is used for general hauling purposes. 

In the erecting-shop the distributing switchboard 
has thirteen motor switches in addition to the main 
switch. There are installed a 15 horse-power 
motor, driving a ~~ planing machine and two 
large lathes; a 10 horse-power motor, driving a 
large milling machine; another of 10 horse-power 
——e by a length of overhead shafting several 
large lathes; a 40 horse-power motor, driving by 
belt and countershafting an electric arc lighting 
machine ; and a 30 horse-power motor coupled by 
belt to the overhead shafting, extending through the 
length of the erecting shop ; this drives, among other 
machines, several large side and vertical planers. 
From this board in the erecting shop there run also 
the circuits for a 30 horse-power motor, driving the 
whole of the plant in an independent shop, known 
as the top fitting-shop, and a 15 horse-power 
motor, driving all the machine tools in the brass 
machine-shop.. The pattern-shop is to be fitted 
with a 30 horse-power motor, and in the yard a 
winch for metal-breaking is to be installed, both of 
which are also to be fed from the same board. 

Another distributing board is located in the 
foundry. It has five motor-circuit switches, together 
with the usual main switch. In the foundry proper 
are installed two 50 horse-power motors ; one, 
hanging from the roof, drives two blowers, and the 
other, on the ground, drives two sand mills. A 
20 horse-power motor is also fitted up for driving 
three 20-ton cranes. There are in all six cranes, 
three in each bay, and all are to be fitted eventually 
with an independent motor fed from the board in 
the foundry. Circuits are run to two motors in the 
copper shop, each of 20 horse-power capacity, one 
driving a fan, the other the shafting. Another cir- 
cuit runs to a 15 horse-power motor, driving small 
machine tools in the jetty fitting-shop. 

The other main feeder from the power station 
supplies current for the whole of the shipbuilding 
department. It runs direct to a switchboard in the 
No. 2 Shed, where all the platework is carried out. 
Here it is split by switches into five circuits, four 
of which pass direct to other boards at convenient 
centres for the subdivision of the current to the 
various motors. An ammeter is placed on the 
board in each of these four circuits. The fifth 
switch is in circuit with the two 50 horse-power 
motors which operate shafting driving the punching, 


shearing, planing, bending, and rolling machinery 
in Shed No. 2; me also po: by an extension of 
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the shafting, two sets of hot rolls 9 in. by 9 ft. and 
17 in. by 12 ft. in No. 3 Shed. 

Of the other four circuits, one leads to a sub- 
dividing board alongside, where current is received 
through a main switch and split up into eight 
distinct motor circuits, each with an isolating 
switch on the board. One circuit feeds a 30 horse- 
power motor, providing power for half the plant 
in shed No. 1, where platework, such as rolling, 
: j wing, grinding, drilling, &c., is under- 
punching, sawing, g g, a , 
taken. Other motors fed direct from this board 
are two of 20 horse-power, each driving a winch 
for lifting material to vessels on the stocks, and 
four of 8 horse-power each, also driving winches 
for similar work. Bas 

From the main distributing board a circuit runs 
to another board in Shed No. 3, where angle- 
iron bending, punching, shearing, &c., is carried 
out by separately driven machines. This distri- 
buting board bears eleven switches in addition to 
the main incoming switch. The circuits from this 
board are led to motors as follows : One 30 horse- 
power motor, driving, by belt and countershaft, an 
air compressor for a riveting machine ; one 10 
horse-power motor, operating a large combined 
punch and shears—this machine shears 1}-in. 
material, and punches up to 12 in. in diameter ; it 
is on regular work on { in. by 34 in. ; a 5 horse- 
power motor driving by belt a horizontal angle-bar 
cutters and squeezers ; three 5 horse-power motors, 
two pinion-geared and one belt-coupled, driving 
combined shears and punches; one 5 horse-power 
driving by belt a portable angle-bar beveller ; a 5 
horse-power driving by belt a horizontal squeezer ; 
and a 15 horse-power motor driving by belt a cir- 
cular fan for smiths’ fires. 

A distributing board is also fixed in Shed No. 1, 
having six motor switches and a main switch. A 
30 horse-power motor (in addition to the one pre- 
viously mentioned, connected with the board in 
Shed No. 2) drives the overhead shafting, operating 
the remainder of the plant in shed No.1. There 
are also one 10 horse-power motor driving the 
plant in the plumbers’ shop, principally pipe-cut- 
ting and screwing machines, and also the plant in 
the pattern-shop, principally circular and band 

saws; two 15 horse-power motors driving fans for 
smiths’ fires in Shed No.1; and three 8 horse- 
power motors coupled by yg ey ay gears 
to winches ; one of these is in Shed No. 3, and is 
used for hauling heavy forgings on trucks, one is 
for hoisting materials aboard, and the other is for 
general lifting at the jetty side. 

Two cables enter the joiners’ shop and terminate 
at two distributing boards ; one is fitted with three 
motor switches and a main switch, the other with 
two motor switches and a main switch. The 
motors connected with the first board are two 
of 30 horse-power each, driving a length of overhead 
shafting for operating saws, planers, &c., and one 
of 15 horse-power, operating a jib crane for lifting 
heavy logs of timber. 

The two motors connected to the other board 
are of 30 horse-power each, and they are coupled 
together, driving by belt a large frame saw and other 
wood-working machinery. 

A distributing board is installed for splitting up 
the circuits for the various machine tools distri- 
buted about the yard. There are in all thirteen 
switches on the board, including the main switch, 
together with two ammeters, one of which indi- 
cates the total current coming to the board, the 
other indicating the current passed along through 
one of the switches to another distributing board 
in the shipyard fitting-shop. 

The motors of the outside circuits consist of one of 
8 horse-power coupled to a winch for hauling vessels 
into dock ; seven of 5 horse-power, each driving 
combined punches and shears—two belt-driven, 
the rest pinion-geared; one of 5 horse-power, 
operating horizontal squeezers ; and one of 5 horse- 
power, operating a combined squeezer and angle- 
iron cutter. 

The distributing board in the shipyard fitting- 
shop has eleven switches, including the main switch. 
Here a 50 horse-power motor is installed, driving 
machinery used in the production of rudder frames, 
stern-posts, &c. A 30 horse-power motor has also 
been installed to assist at this work when required. 
A 40 horse-power motor drives the overhead shaft- 
ing for running circular saws. In addition to these 
there are seven small motors used in this depart- 
ment—one of 5 horse-power, driving squeezers ; 
three of 8 horse-power each, driving winches for 
hauling purposes; two of 6 horse-power each, 


driving by pinion-and-spur gearing combined 
punches and shears; and one of 10 horse-power, 
driving the fan for a small forge. 

There are in all upwards of 80 motors in use, aggre- 
gating a total capacity of over 1500 horse-power. 

The motors used are all of one kind. The largest 
sizes—those of 20 horse-power each and upwards— 
were supplied by the British Westinghouse Electric 
and Manufacturing Company, and are of their well- 
known ‘‘C ” type ; the rest were built by Messrs. 
Clarke, Chapman, and Co., under Westinghouse 
licence. This polyphase induction motor has two 
main elements—the primary, which is fixed, and 
receives current from the main supply; and the 
secondary, which is the rotating part, and is not 
actually connected to any electrical circuit. The 
windings of the primary are so arranged that the 
polyphase current produces in it a rotating mag- 
netic field. The rotation of the secondary is pro- 
duced by the induction of low-pressure currents in 
its series of closed circuits by the magnetic field of 
the primary. This principle was discovered by 
Tesla, and the patents connected with it are under 
Westinghouse control. The extreme mechanical 
simplicity of the type ‘‘C” motor is one of its most 
important characteristics. 

The primary, the fixed part, or the stator, con- 
sists of a hollow cylindrical core of soft steel ring 
stampings, carrying the electrical winding in slots 
on its inner surface. The winding is built up of 
coils, machine-wound, and thoroughly insulated 
before being placed in the slots. In the larger 
sizes of low-pressure machines, copper straps or 
bars take the place of wire in the i The core 
and winding, or shell, of the primary is rigidly 
secured in a cast-iron enclosing cylinder, which 
forms the frame of the motor. The enclosing end- 
plates or brackets of this cylinder carry the two 
shaft bearings of the rotating secondary. The core 
of the secondary is built up of soft steel ring lami- 
nations on an open spider. Rectangular copper 
bars are laid in slots in the core periphery, and are 
bolted at each end to a massive copper ring. No 
current is led to the rotating part ; there are no 
commutators, collecting rings, or —— elec- 
trical contacts of any description ; the only fric- 
tional surfaces in the machine are at the shaft 
bearings. The secondary conductor, being short- 
circuited purposely in the end rings, cannot develop 
any electrical fault, and the whole construction of 
the rotating part is one which gives extreme sim- 
plicity, rigidity, and durability. It is thus per- 
fectly adapted for work in dusty and exposed posi- 
tions, and requires the minimum of attention. 

Of the motors installed at Messrs. Palmer’s works, 
the smaller sizes 4 to 10 horse-power are started by 
coupling direct to the 400-volt mains; the larger are 
started through an auto-starter, which consists of 
a double-throw switch working in conjunction with 
a pair of small transformers. With the switch on 
in one position the two transformers are placed be- 
tween the main supply and the motor circuit, the 
motor receiving current at a reduced pressure. The 
transformers are arranged with a series of loop 
wires from the winding so that the value of the 
starting pressure may be adjusted to give the most 
suitable starting torque. rowing the switches 
over in the other direction, after starting, places 
the motor direct on the supply circuit. The auto- 
starter consists of a cast-iron box, containing the 
transformers, on the lid of which the two-way 
switch is fixed. These starting switches may be 
placed at any distance from the motor, an advantage 
when motors are necessarily installed in places diffi- 
cult of access. The various motors distributed 
about the shops have, as a rule, their starting- 
switches or auto-starters placed close alongside. 
The starting switches of the tools in the yard are 
generally placed in a small galvanised iron box fixed 
against the standard of the machine tool. 

The economies resulting from the change in driv- 
ing power have proved to be considerable. Com- 
pared with the steam power as before used, the prin- 
cipal saving in the cost of energy is due to: (a) The 
centralisation of me poure plant; whereby the plant 
operates economically in large units at about full 
load ; transport cost of fuel and refuse and also at- 
tendance and maintenance costs are reduced to a 
minimum ; (0) the efficiency of the transmission of 
electric power along wires; idle lengths of wire, 
although coupled to the live supply circuit, do not 
use up any energy ; (c) the current passing into an 


ing of the switch that there is no excuse for leaving 
one running empty for even a short s of time ; 
(e) no expert attendance and very little attention is 
required by the motors or any part of the distribut- 
ing apparatus. 

t is interesting to compare these economical 
advantages with the similar conditions of steam 
engine distribution practice: (a) Several steam 
boiler installations, each with its attendants, 
and each requiring fuel delivered, which fuel is 
wastefully consumed in comparatively small steam- 
generating units operatin kor the most part under 
light and intermittent | ; (b) the loss of power 
due to condensation and the various long len; 
of steam piping required between the various 
engines and the steam power-house ; (c) the steam 
consumed by the numerous small engines is not 
by any means proportional to the work being 
done by them ; the steam consumed at all loads 
approaches nearer to the maximum constant ; (d) 
steam engines, especially of the type used for 
workshop driving and fed by long lengths of steam 
mains, are not quickly pi pa started—conse- 
quently they are usually 'run continuously through 
working hours, whether the machines driven are 
in use or not; (e) constant and, to a certain 
extent, expert attendance is required by the steam 
engines, and the runriing expenses of materials, 
attendance, and repairs are, as a rule, very heavy. 
It will be seen, therefore, that for such work as 
the independent driving of the many machines— 
punches, shears, hoists, pumps, &c.—in the yard, 
electric power introduces enormous advantages and 
economy. Also, that in shops considerable saving 
is sure to result by the substitution of an electric 
motor for each steam engine previously used for 
driving shafting and the several machines connected 
thereto. 

It must not be overlooked that the motors labour 
under the disadvantage of having the long lengths 
of perenne shafts and belts between them 
and the machines to be driven, and it is here that 
further improvements will undoubtedly be made 
in the near future. The principle, as adopted in 
the yard, of ‘‘one motor, one machine,” could, 
with judgment, be applied to give excellent results 
in many instances in the workshops. 

The probable reason of the selection of the 

method adopted has been mentioned in the begin- 
ning of this article; at the same time, it will be 
gathered that, although the best results of electric 
driving are not now being secured by workshops 
so equipped, the step taken is the most important 
ene in the advancement of an old-established con- 
cern to up-to-date methods, and that the future 
steps to the perfection of the equipment are com- 
paratively small, involving very little disarrange- 
ment of the routine of work, and, what is, perhaps, 
more important still, the customary excess of 
caution, almost amounting to fear, attending the 
first use of electricity will not be present. 
In conclusion, the writer wishes to acknowledge 
the kindness of Mr. Christie, of Messrs. Clarke, 
Chapman, and Co., in showing him the installation 
described, and in furnishing many of the parti- 
culars included in this article. The illustrations on 
pages 607 and 618 are respectively: Fig. 3, a three- 
phase Westinghouse type C motor coupled direct to 
centrifugal pg Fig. 4, a similar motor driving 
machine tools ; Fig. 5, a three-phase Westinghouse 
motor coupled to a winch. 





Our Rais AsroaD. — Notwithstanding American 
efforts to develop an increased export le, the ship- 
ments of British rails to external markets were well main- 

in September, the movement for the month being 
returned at 45,277 tons, as compared with 30,305 tons in 
September, 1: and 47,077 tons in September, 1899. 
The principal exports of last month com as follows 
with those of the corresponding months of 1900 and 1899; 











Country. Sept. 1901. | Sept. 1900. | Sept. 1899. 

tons tons tons 
Sweden and Norway 5,018 sil 7,334 
Egypt.. a * 7,377 8191 318 
Argentina .. 5,542 1,997 
British India 7,078 7439 9,985 
Australasia .. me 6,194 9257 4,398 
British South Africa 1,604 3465 168 
Oanada 7“ ie 11,245 1558 12,555 











It will be observed that the increase in last month’s 
figures was due to a rather increased de iti 

rails on foreign rather than on colonial account. The 
te exports for the first nine months of this year 





electric motor is practically in direct proportion to 
the load on the motor ; (a) motors are so easily 





started and stopped by the simple closing or open- 


corresponding ‘period of 1900, and 364737 tous ia the 
correspondi in 
corsespouiing jeriod of 1608, 
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VERTICAL COMPOUND AIR-COMPRESSOR AT THE GLASGOW EXHIBITION. 


CONSTRUCTED BY MESSRS. DUNCAN STEWART AND CO., LIMITED, GLASGOW. 


Fig1. 





Fig 2. 
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WE illustrate above a compound vertical air-com- 
ressor shown at the Glasgow Exhibition by Messrs. 

uncan Stewart and Co., Limited, Glasgow. The 
machine has steam cylinders 12 in. and 24 in. in 
diameter by 12 in. stroke, and air cylinders 13 in. and 
22 in. in diameter by 12 in. stroke. The steam cylinders 
are supported at the back by strong cast-iron columns, 
and at the front by steel columns. The air cylinders 
are placed directly above their respective steam 
cylinders, being supported therefrom by substantial 
mild-steel columns. The whole structure is mounted on 
a cast-iron bedplate. The crankshaft is of mild steel, 
with cranks at right angles and webs forged solid. 
The high-pressure steam cylinder is fitted with an 
ordinary slide valve, with a variable expansion valve 
of the Meyer type fitted to the back thereof, and the 
low-pressure steam cylinder has a similar attachment 
for steam distribution. Each piston rod is in one 
forging, from the crosshead ong the steam cylinder 
up to the air cylinder. From the detail of the air 
cylinders given in Fig. 4, it will be seen that the 
inlet and delivery valves are placed in the covers 
at both top and bottom ends, Elaborate precau- 








tions are taken to ensure that the valves 
cannot by any possibility fall into the 
working portion of the cylinders. The 
moving parts of the valves, which are for 
the sake of strength made of manganese- 
bronze, are held in position by springs 
whose tension is adjustable. he valve 
seats and sare made of best phosphor- 
bronze. e barrel of each air cylinder 
is surrounded by a water-jacket, and there 
is also a tubular cooler, through which the 
air passes on its way from the low-pressure to 
the high-pressure air cylinder. The air inlet 
valve on the low-pressure cylinder has an auto- 
matic adjustment for controlling the volume 
of air ing, depending on the quantity 
ui 

e compressor is designed for a steam 
ressure of 120 lb., and when running at 
00 revolutions per minute has a capacity of 
400 cubic feet of free air per minute, which 
it ero at a pressure of 100 Ib. per square 
inc 
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H.M. ARMOURED CRUISER 


CONSTRUCTED BY MESSRS. VICKERS, SONS, AND MAXIM, LIMITED, BARROW - IN- FURNESS. 


“KING 


ALFRED.” 
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Tue armoured cruiser King Alfred, one of four 
vessels building for the Navy, was launched on Monday 
from the Naval Construction Works of Messrs, Vickers, 
Sons, and- Maxim, Limited. The four new ships re- 
semble the Powerful and Terrible, the apparent differ- 
ences being that they have no military tops on their 
maste, and the has been cut away to increase the 
weight available for armour and guns; but great 
changes have been otherwise made, and the vessels of 
a King Alfred type are practically without equals. 

he speed has been increased to 23 knots ; there are 
four more 6-in. quick-firing guns, but as each indi- 
vidual gun is of greater power, and attains a higher 
per of fire, the weight of projectiles which may be 

ischarged per minute has been increased from about 
6} tons in the Powerful to about 9 tons in the King 
press while the muzzle energy has been more than 
oubled. The Powerful was a protective deck cruiser, 
with 6-in, casemates for her 6-in. quick-firing guns, and 
similar protection for the bow and stern 9.2-in. guns, 











Fic. 5, 


In the King Alfred the armour protection is most 
effective. The main and auxiliary machinery and 
boilers and the magazines are protected by a water- 
line belt 11 ft. 6 in. deep, extending over half the 
vessel’s length, and varying in thickness from 6 in. 
amidships to 4 in. at the ends. At the after end of 
this belt a 5-in. armoured bulkhead is fitted, and 2-in. 
nickel steel protective plating is fitted on the’ bows. 
Abaft the screen bulkhead is a protective deck 24 in. 
thick, affording protection to the steering gear and 
after capstan, &c. Within the citadel two protective 
decks are worked, the upper being 1} in. thick, and 
the lower 1 in. thick. The 9.2-in. guns are protected 
by 6-in. barbettes, in addition to gun shields. The 
6-in. guns are each enclosed in a separate casemate, 
these being formed of 5-in. hard-faced armour. The 
conning tower is of 12-in. armour, with an armoured 
tube ne thick, affording protection to the controlling 
gear, &c. 

The main armament includes two 9.2 in. Vickers 











guns, the perfection of the mechanism and mounting 
of which enables a rate of fire of four aimed rounds per 
minute with 380-lb. shot, developing a muzzle energy of 
17,830 foot-tons. The improvements which the Vickers 
Company have effected in this and other departments 
of ordnance were, however, fully dealt with in Lieu- 
tenant Dawson’s paper read at the Barrow meeting of 
the Institution of Mechanical Engineers, so that it is 
not necessary to refer to the guns here. Besides the 
two 9,2-in. guns mounted as bow and stern chasers, the 
King Alfred has twelve 6-in. guns, which are mounted 
in a series of two-storey casemates, four on either 
broadside, and these 6-in. guns have on trial fired 
eight aimed rounds per minute, the projectile being of 
100-lb, weight. Four of the 6-in. guns, as well as 
one of the 9.2-in. weapons and two 12-pounders, fire 
ahead in line with the keel, while the same number of 

ns can discharge astern, the total number of pro- 
jectiles being thus 116, with an te weight of 
5720 lb. per minute ahead or astern ; while the broad- 
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side fire totals 11,190 lb., a weight of shot which is 
not equalled by any other type of cruiser thus far con- 
ceived. There is also a large number of 12-pounder 
and machine guns, 

The King Alfred is to maintain a speed of 23 knots. 
The propelling machinery consists of two sets of four- 
cylinder triple-expansion engines ; each of the two sets 
is designed to develop 15,000 indicated horse-power, 
giving a combined indicated horse-power of 30,000. 
Steam is supplied by water-tube boilers of the latest 
Belleville economiser type, working at a pressure of 
300 lb. per square inch, Each set of engines is placed 
in a separate engine-room, divided by a longitudinal 
watertight bulkhead, which extends the whole length 
of the engine-room. Each engine-room is in all 
respects similar to, but entirely independent of, 
the other. The main engines are of the inverted 
type, supported on cast-iron columns at the back, 
and inclined wrought-steel columns at the front. 
The sole-plates or main bearing frames are of cast 
steel strongly bolted together, so as to form a stiff 
foundation for the engines. All the cylinders are 
fitted with separate liners and are steam-jacketed. 
The diameter of the high-pressure cylinder is 434 in., 
that of the intermediate cylinders 71 in., and that of 
the two low-pressure cylinders 81} in., all having a 
stroke of 48in. The high-pressure cylinder is fitted 
with one piston valve of the inside type, the interme- 
diate cylinder is fitted with two piston valves, having 
adjustable packing rings, whilst the two low-pressure 
cylinders are fitted with double-ported flat slide 
valves, having a special type of relief ring. 

There are two air pumps on each engine worked by 
levers in the usual manner from the main engines. 
The main condensers are four in number, of cast gun- 
metal, having a collective cooling surface of 32,000 
equare feet. “There are two condensers to each set of 
engines, one forward and one aft, bolted to the back 
cobain and resting on a seat. At the aft end of 
each engine-room is placed an auxiliary condenser, 
having a cooling surface of 1830 square feet. Under 
each auxiliary condenser is placed a combined air and 
circulating pump. Water is circulated through the 
main condensers by four 24}-in. centrifugal circulating 
pumps, each driven by independent engines, having, 
in addition to the suctions from the sea, the usual 
bilge connections. 

The boilers ure placed in four separate compart- 
ments, there being in all eight stokeholds running 
athwartships. The forward group in each boiler-room 
consists of a single row of boilers, and the after group 
in each are placed back to back, There are thus 43 
boilers with economisers, viz.: Five boilers having 
10 elements, with eight element economisers; 28 boilers 
having nine elements, with seven element economisers ; 
and 10 boilers having eight elements, with six element 
economisers, 

The other auxiliary machinery in the engine-rooms 
comprises four electric light engines and dynamos, 
two steering engines, two reversing engines, two turn- 
ing engines, two hotwell pumps, four fire and bilge 

umps, one drain tank pump, one latrine pump, four 
feed and brine — two circulating and fresh water 

umps, four sets of evaporators, two distilling con- 

ensers, two ventilating fans and engines. in the 
boiler-rooms are eight Weir’s feed pumps, six air- 
blowing engines for supplying the furnaces with small 
jets of air under a pressure of 15 lb. per square inch, 
sixteen forced-draught fans with open double-acting 
steam engines, and eight double-cylinder ash-hoist 
engines. In the outside machinery space are two coal- 
hoisting engines, two air-compressing engines and 
pumps, and four air reservoirs with valves complete ; 
one ice-making machine, one workshop engiiie, and 
one hydraulic Pp eg ogg 9 

The length of the King Alfred is 500 ft., .width 
71 ft., and when in fighting trim she will displace 
14,100 tons, the draught then being 26 ft. The vessel 
carries 2500 tons of fuel in her bunkers, and will 
therefore be able to steam at a cruising speed of 


14 knots for 12,500 sea miles, equal to a voyage from | j 


Portsmouth to Melbourne, without renewing her fuel 
supply. According to the Navy Estimates she will 
have cost when ready for sea 1,011,759. Her com- 

lement of officers and men will be 900. She is the 
fiftieth warship built or engined at the Naval Con- 
struction Works at Barrow-in-Furnees. 

As launched on Monday, “he vessel is in a forward 
state; all her side armour with the 2-in. nickel steel, 
had been built into the hull, and the after barbette 
and the casemates on the main deck constructed. The 
launching weight was about 8070 tons, but the ways 
were of the unusual width of 6 ft. 6 in., and the pres- 
sure was thus only 1.723 tons per square foot. We 
have on previous occasions descri the launching 
a adopted at Barrow, and need only now 
remark that they were again mosteffective. The time 
taken by the ship from the first movement until she 
was afloat was 59 seconds; and the drags—400 tons of 
chains—brought her to rest in 70 ft. from the end of 
the ways. e reproduce this week, on our two- 
engraving and page 611, a series of photographs illus- 
trating the launching arrangements. The Countess of 
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Lathom launched and named the ship, and at the lunch 
which followed the floating of the ship, at which Colonel 
T. E. Vickers, C.B., the chairman of the company, pre- 
sided, Mr. Arnold Foster, M.P., the Financial Secretary 
of the Admiralty, referring to the admirable equipment 
of the Vickers Works, urged a fuller recognition of 
their national importance; and Mr. Albert Vickers, in 
replying, made the happy suggestion that as the law 
of royal succession was the most cherished article in 
the British Constitution, it might not be a riate 
that the place vacated by the King Alfred should soon 
be occupied by the new battleship King Edward VII. 





THE ELECTRIFICATION OF THE METRO- 
POLITAN AND METROPOLITAN DISTRICT 


RAILWAYS. 
On Tuesday last the Hon. Alfred Lyttelton commenced 
sitting in the Lord Chief Justice’s Court to decide what 
system of electric traction be employed on the 
Metropolitan Railways of London. He has been ap- 
inted umpire by the Board of gg the arbitrators 
ing Mr. Horace F. Parshall and Mr. Thomas Parker. 


The Metropolitan Com was ted by Mr. 
C. A. ay dy K.C, MP. Mr. R. Ww, Wallace, K.C., 
and Mr. F. G. Thomas, while Mr. Fletcher Moulton, 
K.C., M.P., and Mr. J. W. Gordon were counsel for 
the District) Company. Mr. Ernest Moon watched the 
interests of the Great Western Railway. : 

In cpening the case on behalf of the Metropolitan Dis- 
trict Railway Company, Mr. J. Fletcher Moulton, K.C., 
e District did not only own a portion of the 
Circle, but also a considerable section beyond it. A map 
was handed the arbitrator and the various sections were 


indicated. These railways extend outside the Inner 


Circle over about 25 miles. In the Inner Circle the Dis- 
trict owns 4 miles ; there is about 1 mile which is owned 
jointly ; the Metropolitan owning about 7 miles. The 
traffic on all the lines is naturally very dense, and on the 
Inner Circle especially so; the outlying connections are 
partly feeders and partly independent traffic lines. 

Mr. Moulton’s clients had had under consideration the 
changing of their lines from steam to electric traction, 
following in this the lead of American lines and of some 
of our own. But the conversion of about 30 miles of 
London traffic from steam to electricity was, after 
all, a serious consideration: ib meant a radically dif- 
ferent motive power and radically different —— 
The risk was not complicated by the electrical difficulties, 
but there was a financial risk, which depended on the pro- 
bable traffic to be secured by the change. There was pro- 
perly no electrical risk, owing to experience gained. In 
America there were about 21,000 miles of electric lines, 
not all railways, most of them of the lighter system we call 
here tramways, for passenger traffic. Of the 21,000 miles, 
however, there was a mil of railways as op- 
posed to tramways, and Mr. Moulton refer: to those 
of New York, ‘Chicago, &c., as comparable to this case. 
All this electrification of railways had been done during 
the last twenty _—. Large sums had been expended on 
experiments. Numbers of systems had been suggested 
and tried and put on one side; numbers of devices had 
been worked on paper and left alone. There had been, 
however, a steady and gradual approach to one definite 
b of electric traction, which had been found to answer 

requirements. Electrical engineers had unanimously 
adopted a broadly characteristic system, with which most 
satisfactory results had been obtained. 

In a discussion of this nature, it was impossible, Mr. 
Moulton said, to avoid entirely the mention of the elec- 
trical points. In continuous current—the system uni- 
a adopted—electricity generated in one dynamo 
went through another dynamo, styled a motor ; the motor 
took in the current, which out again, and was con- 
ducted back to the generating station through the rails. 
There were various plans utilised for driving the car ; 
sometimes the motor was geared to the wheels, sometimes 
it was on the axle, or, again, there is an intermediate 
method of fixing i, through 1 ey rege Butall the 
methods were terised by this—the continuous cur- 
rent flowed through the motor. The size of the conductors 
depended solely upon the quantity of electricity, and not 
: ile insulation depended upon the pres- 
sure. is was the cause of a struggle between electri- 
cians and the public: electricians wanted a small con- 
ductor to save expense, while the public object to the 
d r, and ponte “a electricians to have small pressure 
in the conductors. The means arrived at were practi- 
cally universally observed and the pressure allowed was 
from 500 to 600 volts, a suitable one to enable the electri- 
cians to instal their plant at a reasonable cost and not en- 
danger life in ordinary circumstances. A momentary touch 
of current under this pressure would not be dangerous. 
In the system advocated by the District, alternate- 
current electricity was sent at a high pressure in very 
small conductors, insulated and buried out of the way ; 
the current was then transformed, and a low tension is 
obtained for a quantity. This. was carried out at 
a sub-station, which took the place of the distant gene- 
rating station; it received the current ata high tension and 

t the tension down. This took place with absolute 
safety ; the initial tension was 12,000 or 15,000 volts—a fatal 
one; however, there was no risk of the lines being touched. 
The current was then converted into direct current b: 
rotary converters. The system was universally adopted. 
In short, the current is generated as three-phase, sent at 
a high pressure to various places on the track, trans- 
formed, and changed to direct current with a pressure of 
500 to 600 volts in rotary converters. 

This was a great advantage. All the troubles likely to 
attend high pressures were on the generating side ; the 
current, as far as the line is concerned, was the 500 to 





600-volt current. There were two main considerations 
that must not be lost sight of: First, the system must 
be a safe one; and, secondly, there must be a certainty 
of uninterrupted traffic. Next to loss of life or injury, 
came interruption of traffic; certainty of traffic, next to 
safety, was of the greatest importance. . This system 
was perfectly manageable, as well as tafe... 

The method of regulation used by far the greater number 
of electric railways was the series Yaron 5 continuous cur- 
rent, It had been followed on the Central London Railway 
and on all the important British lines, and worked well. 
The difficulties in practice have been overcome, and there 
was no substantial complaint about it. Given the amount 
of experience demonstrating the certainty of the system, 
the District were entitled to advise their shareholders to 
make the change, the other cases giving good financial 
results. They decided to make the alteration on their 
line—on the 25 miles and on that part jointly owned. 
Owing to the solidarity, between the District and the 
Metropolitan, the must be considered as a 
whole, the ne eg ond of a uniform system being 
evident. But the Metropolitan showed a reluctance to 
adopt this system; the system they advocated differed 
from this: instead of changing the current to direct cur- 
rent of 500 to 600 volts, they propoge to keep it at three- 
phase, at 3000 volts, namely, to use it in the cars at three- 

hase and 3000 volts. ow with the danger was 
ept all through the traffic “pede the railway. What 
experience was there of it? There was not one single yard 
of railway working under this system ; it was absolutely 
untried. The system was thoroughly known, but not 
used. It was not a question of a new very ; every- 
thing is known about it ; but it has been put on one side. 
There is no possible comparison between the experience 
ained in direct current, and that gained in three-phase. 

hree-phase was not used above a 750-volb pressure in 
Switzerland, this limit having been fixed by the Govern- 
ment. It was more dangerous than continuous current. 
The Zermatt-Gornergrat three-phase railway was a tourist 
railway, the trains crawling along at 5 miles an hour, the 
current being generated by waterfalls. It did not matter 
whether 50 per cent. or 2 per cent. of the current was 
wasted, or whether there were delays in the traffic. 
There was no comparison possible between this railway 
and the Inner Circle.. The Burgdorf-Thun Railway was 
also a tourist line; and here also the current was 
generated by waterfalls. The Engleberg Railway was 
also a mountain line of 11 miles. Electricity there cost 
nothing ; there was no need for the cost of sub-stations, 
there was no trouble about loss. These lines were not 
comparable to the District under any feature. Could it be 
dared to trust this system to take the traffic of 220 Circle 
trains a day, and about twice the number of trains 
running over a portion—say, 800 trains a day—without 
fear of stoppage and loss. 

There was every reason to believe there would be fre- 
quent stoppages and dangers and difficulties with the 
high- ure current, and ip would be madness to apply 
it to the Inner Circle. “here were reasons for stating that 
the direct-current system was far better. It did not 
matter what promise the three-phase system had ; it 
was @ new system, surrounded with probable difii- 
culties ; the saving was supposititious, and ib would be 
folly to adopt it. Millions have been spent in direct- 
current applications; there was no anxiety with re- 
gard to them; and to go and give up a position of 
safety to the public for fancy saving, and take a 
new experimental system, was madness; it was under- 
taking responsibility on behalf of the shareholders 
and a —_— one on behalf of the public. Continuous 
current showed a margin of profit, and the Metropolitan 
wished to take an untried system. 

Three-pbase current required three conductors ; one 
might. be put to earth, the others being charged with 
alternating currents and placed above the cars along the 
top of the tunnels, two on each side. The space between 
the top of the cars and the top of the tunnels was very 
small: at parts there were girders across, and there 
would not be more than 4in. or Sin. clearance. The 
—— of these conductors in the tunnels would be 

rous ; repairs would be rendered difficult and awk- 

At one part—Aldgate East—there would be a 
special enn 6 At that part the trains could not be 
sent my eeping the cong: on the line, without 
reversing the current through the motore, a difficulty 
which would not occur with direct current. With three- 
phase, the driver would have to time the reversing most 
exactly. This is a serious point which might have grave 
consequences. 

The danger with three-phase current was greater still 
at yards and stations through the two lines. With 
direct-current conductors in the middle, or on the side, . 
of the track, this was not the case, as had been 
proved over and over again. There were also numerous 
other considerations : the system of control was different 
from that which was constantly in use. It took the con- 
trolling power out of the hands of the driver ; gave the 
train acceleration withouv his control ; the driver could 
ake up wee; it was — to 0 get —_ of 

and go on again. It was quite different from 
working on a locomotive where the driver has absolute 
control. 

In the underground railways, delay is cumulative ; 
there is little time margin, and delays becomes cumula- 
tive. Traffic working was particularly complicated, 
owing to the large number of in trains, and 
the schedule must be kept to, otherwise traffic would 
be thrown into confusion. There was no elasticity in the 
untried three-phase system. if : 

Mr. Moulton next gave a brief description of the Londrio- 

ilway. Its opening had been several times de- 
layed, and it was nob yet open to traffic. There again 
the motive power was water power, and economy was not 


ward. 
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in question. With rapid acceleration the waste of 
—— 3 tremendous ; thesystem would be particularly 
bad where there was & pective of stoppages ; traffic 
with three-phase should be run always on constant speed, 
without necessity for quickening and stopping. As 
above referred to, the size of the conductors depended 
upon the amount of pyr” sasscn. Agena ome, poor pee 
phase the current sent through was no useful. e 
conductor has to be large enough for a currant 40 per 
cent. greater than the ul current ; in other words, it 
must allow for 40 per cent. useless current. There are 
dozens of other disadvantages. 4 : , 

Mr. Moulton then proceeded to give the history of the 
proposed change from steam to electricity, and spoke of 
the small experimental line at Earl’s Court. He men- 
tioned the tenders received, and stated that all tenders, 
except that from Ganz, kept to the Board of Trade . 
lations. The engineers, he said, did not realise that the 
tender from Ganz was nob com ble with that from the 
other firms. He stated that Ganz spoke of 14,000 kilo- 
watts, and Thomson-Houston of 10,000 ; e asked 
whether the engineers exami the steam plant 
pro , to see what was called a 14,000-kilowatt installa- 
tion. There was a discrepancy and a difference in the 
heating surface of the boilers, 80,000 square feet for the 
Thomson-Houston Company, against 48,000 square feet 
for Ganz. The Thomson-Houston plant was a more 
powerful one; they knew what was required for the in- 
stallation. The one of Ganz would come to more. The 
District Company would not take the Ganz offer—would 
not take an untried system. There was no performance 
to justify the preference for Ganz, and their tender had 
passed uncriticised. f 

Mr. Moulton added that the conference was not sitting 
because of Ganz’s skill, but solely owing to the audacity 
of Ganz’s tender. Sir m Preece could not have 
seen anything ab Ganz’s to justify the adoption of their 
tender. Nothing but experience could show what scheme 
should be chosen. Prudence and responsibility pointed 
to the system that had been tried and found successful. 
The risk would be calamitous if one were condemned to 
an untried system. The direct-current system had 
bag omy tried and was thoroughly known. 

Mr. Perks, M.P., the present chairman of the District 
Railway, called upon by Mr. Moulton, proceeded to ex- 
plain from a map of the District and Metropolitan Rail- 
ways the way in which the two lines stand with to 
each other —as to track held both independently and 
jointly. He gavealso figures as to trafficon both railways 
and joint traffic, He stated that directly the District Rail- 
way makes the junction with the Tilbury and Southend, 
at Bow, they expect to carry a very large new traffic 
from the Tilbury Railway over the jointly-owned rail- 
way to Whitechapel and Bow, for distribution over 
the line. The District Company are now making junc- 
tions with the Great Central Company by a line from 
Ealing to Harrow, which is practi finished, and 
the District propose to apply to it electric traction, even 
in anticipation of the electrical working of their main 
lines. Between Sudbury and South Harrow, the Great 
Central from the north are —,. junction with the 
District, and the latter expect by that junciion to carry a 
very large amount of goods traffic, but bably not 
much passenger traffic, from the Great Central. Mr. 
Perks mentioned also the connection with the Great 
Western at Addison-road and Earl’s Court. They have 
also a connection with the North-Western to complete 
the connections for goods at Harl’s Court. 

Mr. Perks gave particulars as to the number of trains 
running. He stated that the District Railway first gob 
power to use electricity in 1897 ; in 1898 the Metropolitan 
got powers which were more extensive and in a better form 
than those of the District. In 1900 the District obtained 
from Parliament similar powers to those of the Metro- 
politan, 

In the final report of the engineers, dated August 20, 
1900, they recommended the twocompanies to choose for the 
electrification of the Inner Circle the same system which 
they had tested at Earl’s Court—the direct-current system. 
In that same month, an advisory committee formed from 
the two companies issued an invitation for tenders for the 
pg = of wy gr Hy ew ae oe —— . This was 

ugus , before b rb of the engineers. 
One of the conditions was that the Board of Trade Rules 
should be adhered to. Nin are 
two reports on these illiam 
Preece and Mr. Parker,-of: ber 19, 1900; and a 


second, by the same engineers, of Tpbpoary 2, 1901, after 
they had paid a visit to Budapest. ere is no evidence 





on the minutes of the District Railway to show that 
Ganz’s tender was ever ratified at all. 
On March 22, 1901, the secretary of the District and 


the secretary of the Metropolitan companies wrote a letter 
to Messrs. Ganz, Ker with favour their proposal, sub- 
ject to the approval of the Board of Trade, and subject to 
various reservations put forward. Mr. Perks did not 
approve of this letter, except so far as the reservations 
were concerned. 

Mr. Perks next gave historical data concerning the for- 
mation of the Metropolitan District Electrical ‘Traction 
Company, and stated that the District Railway Com- 
pany had to raise an between 600,0007. and a 
million of money ; they could not have raised any money 
at all upon a purely experimental system. The District 
ome bes put themeslvesin the hand of =e vagy nara 

16 purpose of raising capi or ti z system, 
= obey _ been satlefied that — Ganz eyeten was 
pure experiment, were therefore 

compelled to raise the money ihienantven, and on the 

- terms they could. The Traction Company would 
lion of prea “ my Sepa in providing Lng semeenng 

ing the road, apart from the profit 
would get by the stocks which they would take in sepmeent. 





Oa the ground of economy, practical working and 
speed, Mr. Perks was convinced and so were his frien 
not merely Mr. iyi rmeg. tong every large shareholder o' 
the District, that they not take the experimental 
system advocated by Ganz. He would allow other 
paw to make experiments. The District Company was 
losing 1500/. a week by the delay in adopting electric 
traction, and the Metropolitan Company was losing more. 
He had no interest whatever in the Traction Company ; 
his interests were cones 4 and solely in the District 
Railway. He had never had anything in the Traction 
Company pecuniarily. 

Mr. Perks was further cross-examined by Mr. Crip; 
as _to the history of the matter, the reports made by Sic 
William Preece and Sir John Wolfe Barry, the appoint- 
ment of the Joint Committee, and the journey of Sir 
William Preece and Mr. Parker to Budapest to view and 
test the method of Messrs. Ganz & Co. Mr. Cripps read the 
report made by these engineers, after their visit,in favour 
of the — poco by Ganz and Co, According to Mr. 
Perks, Sir William Preece had not had any experience 
in railways. Mr. Perks protes 
on bce in Charing Cross Hotel, at which Mr. Forbes, 
Colonel Mellor, and others were present—against the 
letter above referred to, signed by the secretaries of the 
Metropolitan and the District Companies, being sent to 
Ganz, but he was told that it contained such protective 
clauses that it would be within the province of the 
Boards to do whatever they chose later on. 
manufacture of three-phase machines, any firm could 
manufacture them as well as Ganz; 80 per cent. of the 
work—probably more—could be executed by any firm. 

In concluding his cross examination at the meeting of 
the = an , — weet — mage gage ean 
get the best thing at the cheapest price, and a thing that 
would work.” The Traction mer ured would make no 
profit out of the cost of any installation. He told the 
chairman and Colonel Mellor repeatedly that the District 
Company were not going to have an untried system ; that 
he himself had no interest whatever in any electri 
system ; that the District had no interest either in any 
system. Two per cent. of shares were held by a man who 
has an interest in the Traction Company, and no special 
interest in either direct or alternating current. 

Mr. Yerkes, Mr. E. W. Rice, and Mr. James Swin- 
burne were next examined, but we are unable to 
with their evidence this week. The arbitration is being 
continued day by day; we shall report the further 


proceedings in future issues. 


at the time—at a meeb- 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 15th ult., the steel screw steamer Mer- 
chiston, built by Messrs. Wm. Gray and Oo., Limited, for 
Messrs. Walter Scott and Co., of West Hartlepool, had 
her trial ran. The vessel has been built to Lloyd’s 
highest class, her principal dimensions being: Length over 

290 fo. ; breadth, 40 fb. ; and depth, 20ft. 74 in. The 
engines are from the Central ine Engine Works of 
the builders, having cylinders 20 in., 313 in. and 53 in. in 
diameter with 36 in. piston stroke, and two large steel 
boilers working at a pressure of 160 lb. per square inch. 
The average speed was 10 knots. 





The new poomee steamer Rajah of Sarawak, of 1450 
tons, built by Ramage and Farguson, Limited, for the 


Borneo Company, Limited, London, for their trade be- pe 


tween Singapore and Sarawak, sailed on Tuesday, the 
22nd ult., direct for Singapore, after having run her 
official loaded trial trip, when a mean speed of 114 knots 
was obtained on the measured mile—a knot more than 
the guaranteed speed. This steamer has been specially 
designed for the accommodation of native and European 


passengers. 


On Tuesday, the 22nd ult., the s.s. Apolda proceeded 
from the yard of the builders—the Flensburger Schiffsbau- 
Gesellschaft—for her officials trials. She is a a 
steamer, built to the order of the Deutsch Australische 
Dampfschiffs greene ins a deadweight carrying 
capacity of 6700 tons. gth over all, 406 ft. 6 in. ; 
breadth, 47 ft. 8in. ; depth, 32 ft. The engines are of 





As to the] C 


cal | stroke of 51 in., and there will be three steel 


eal | was launched on Monday, the 28th ult., from ae of 
Mess: illiam Dobson and C) 


49 ft. 6 in.; and depth, 28 ft. 3 in. Her ines are 
from the rine Engine Works of the ship- 
builders, and have cylinders 254 in,, 404 in., and 67 in. in 
diameter, with a piston stroke of 45in. Steam is — 
by two large steel boilers working ‘at a pressure of Ib. 
per square inch, a speed of 114 knots being registered. 


On Saturday, the 26th ult., the s.s. Fortunatus left the 
Tyne for her official trial. She has been built by Messrs. 
Sir W. G. Armstrong. Whitworth, and Co., Limited, 
nah gy pone for Messrs. Archibald Currie and Oo., 
Melbourne, Australia, and is 358 ft. long by 47 fo. 6 in. 
broad by 33 ft. 6 in. deep. Egy pee 2 eugines have 
been fitted by the North-Eastern Marine Engineering 
Company, Limited, Wallsend-on-Tyne, the sizes of the 
cylinders being 244 in. by 41 in., by 68 in. in diameter by 
48 in. stroke, with three } boilers working at 180 lb. 
per square inch, fitted with Howden’s forced draught. 
A See’s patent ash-ejector is also fitted. The trial was 
a@ most successful one, i working very 
smoothly and without a hitch. 


On Saturday, the 26th ult., there was launched from 
the works of Messrs. Short Bro Limited, Sunder- 
land, a and handsomely modelled steel screw 
steamer built for the America and Japan trade, to the 
order of the American and Oriental ——— 
Limited, of New York, of which Messrs. Barber and 
0. are the managers. The vessel, which has been con- 
structed of steel under special survey to the highest class 
in Lloyd’s register, is of the following dimensions : 

382 ft.; breadth, 48 ft. 8 in.; and depth moulded, 
30 ft.; having a large deadweight and carrying capacity. 
On leaving the ways the vessel was named Shimosa, 
the ceremony being performed by Mrs. T. Hogan, 
of New York. The vessel is to be fitted with triple- 
expansion engines by Messrs. John Dickinson and Sons, 
Limited, of Sunderland. These will have cylinders 
26 in., 43 in., and 71 in. in diameter respectivel: — - 
ilers o 
180 lb. working pressure. During construction the vessel 
has been supervised by Messrs. Squance and Ingram, and 
the machinery by Mr. J. Houston, of Sunderland. 


A new addition to the fleet of the Prince line of steamers 








rs. Newcastle. new 
veasel is named the Soldier Prince, and is of the following 
dimensions : Length between perpendiculars, 330 ft. 6in.; 
breadth, 44 ft. 3 in.: depth moulded, 27 ft. 3 in.; and she 
will have a deadweight capacity of about 4500 tons. The 
ropelling machinery is being built by Messrs. Blair and 
bo. of Stockton, and is of the triple-expansion type, 
steam being my ied by two large single-ended boilers, 
working at 180 1b. pressure under natural draught, 


On Monday, the 28th ult., Messrs. Ropner and Son, 
Stockton-on-Tees, launched a steel screw steamer of the 
following dimensions: Length, 383 ft. 7 in. ; 
extreme, 50 ft. 6 in. ; depth moulded, 31 ft. The vessel 
is built to the highest class at Lloyd’s, and is on the spar- 
deck rule, and fitted with 9-ft. tween m gowry, 
sion engines will be supplied by Messrs. Blair and Com- 
pany, of Stockton-on-Tees, having cylinders 25 in., 43 in., 
and 73 in. in diameter by 48 in. stroke, steam being 
supplied by three single-ended boilers, each 15 ft. by 11 ft., 
with a working ure of 200 lb. The vessel is to the 
er of the Britain Steamship Company, Limited, 
London, and is the third steamer of the eame type build 
for this company by Messrs. Ropner and Son this year. 
The vessel was christened Epsom by Mrs. R. Ropner, 
of Hartburn. 


On Tuesday, the 29th ult., Messrs. Irvine’s Shipbuild- 
ing and Dry Docks. Company, Limited, launched, from 
their mores at West Hartlepool, a steel screw steamer 
ae iinen Tien Lebel. ha cena dooiated 

e ine, Limi the managing direc an 
pallor yo Messrs. Allan, Black, and Co., Sunder- 
land. She is of the following dimensions: Length, 
360 ft.; breadth, 47 ft. 9 in.; and depth, 30 ft. ae 

PP: 


ines.of the triple-expansion type are being supplied 
ag peso ichardsons, Wes , and Co., Li 








Limited, 


the quadruple-expansion type, with an indicated horse- Mpa 7 ; —"s 
ooer of 3400; the oylinders being 26 in., 37} in., 55 in., F pale an rcghchinpe yh aba os Se os 
and 80 in. in diameter by 60 in. stroke, and have been tame le-end aby iJ Fir ar pany wok’ ob vee 


fitted by the Flensb Company. On the trials the 
spaed wae 105 knots. Be 


The s.s. Colonian ran her trial trip off the Tyne on 
Tuesday, the 22nd ult. She has been built by Messrs. 
and W. Hawthorn, Leslie, and Co., Limited, Hebburn- 
on-Tyne, to the order of Messrs. F'. Leyland and Co. 
(1900), Limited, of Liverpool, her dimensions being 
450 ft. long, 54 ft. beam, and 43 ft. deep, and she carries 
the exceptionally large deadweight of 9300 tons, but has 
a shelter deck which can be arranged for cargo or cattle as 
required. The main engines have been iy from the 
Northumberland Engine Works of the North-Eastern 
Marine Engineering Company, Limited, Wallsend-on- 
Tyne, and are of their latest triple-expansion t 
having cylinders 27 in., 46 in., and 76 in. in diameter by 
60 in. stroke, supplied with steam from two double-ended 
boilers working at 200 Ib. pressure. A series of runs 
were made over the measured mile off Whitley, during 
which a mean speed of 134 knots was obtained. 


On bey semayer the 23rd ult.. the screw steamer Holme- 
side had her trial trip. The Holmeside is another of the 
recent and extensive additions made to their fleet of 
steamers by the Pyman Steamship Company, Limited, 

from the of Messrs. William 


West , and is yard 
Gray and Co., Limited. She takes Lloyd’s highest class, 
and her dimensions are: Length over all, 358 ft.; breadth, 











of 165 lb. 


On Tuesday, the 29th ult., Sir Raylton Dixon and Co., 
Limited, launched from their Dockyards, 
Middlesbrough, @ cargo and cattle steamer, built to the 
order’of Messrs. Lamport and Holt, of ig: for 
their Brazil, New York, and Liv l trade, Her prin- 
cipal dimensions are 390 ft. by ft. by 29 ft. 6 in. 
moulded, and she has a deadweight carrying capacity of 
about 6450 tons ms R= desea of hago Triple- 
expansion engines wi suppliéd essrs. Richardsons, 
Wee and Co., Limited, of , having 
cylinders 27} in., 46 in., and 74 in. in diameter by 54 in. 
stroke, provided with steam by three double-ended 
boilers working at 200 lb, pressure. On leaving the ways 
she was named Thespis. 





Royat Inst1tvTION.—The Christmas course of six leo- 
tures to young People, at the Royal Institution, will this 
year be delivered by Professor J. A. Fleming, 8. 

feseor of electrical engineering in ane iy fig 
on. His subject is ‘‘ Waves and a Water 
‘Air, and Aither,” and the first lecture will be delivered 
on Saturday afternoon, December 28, at three o’clock. 


The me We 8 1, 1901, and 
January 2, 4, 7, and 9, 1902, 
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| 
PNEUMATIC TOOLS. 
Pneumatic Riveting, and Other Useful Applications of | 


Pneumatic Tools. | 

By Mr. J. C. Tarrz, Member, of London. 

THE author, having been asked to write a short paper | 
on ‘Pneumatic Tools,” and having regard to the com- | 
paratively recent one read by Mr. E. C. Amos,t when 
a lengthy discussion followed, has confined these remarks | 
principally to pneumatic riveting, with special regard to | 

the pneumatic exhibits at the Glasgow Exhibition. 

Shell Riveter.—With the introduction of the “‘ Boyer” 
long-stroke hammer for shell riveting, rivets up to 14 in. 














Fic. 8. 


can be successfully knocked down, and the pneumatic 
holder-up has overcome the d fliculties of the old method. 
The length of this paper does not allow of a full descrip- 
tion of the appliance ; the moat noteworthy feature, how- 
ever, is that the riveting hammer is mounted, and has 
& travel of 3f in. in an outer cylinder, to which air is 
admitted when the hammer - trigger is de: the 
pressure acting on a collar surrounding the hammer barrel,, 


shoots the tool forward on to the rivet head, the notched | fill 


bar at the other end of the rigging being adjusted to 
provide the reaction necessary for the enap to be con- 
tinuously pressed on to the rivet, while the percussive 
rivetting action is performed by the hammer. The 





_* Paper read before the International Engineering 
Con Glasgow, 1901. Section III. : Mechanical. 
+ See ENGINEERING, vol. lxix., pages 280, 304, 


398, 403, and 425. 





hammer with its casing is mounted in a spherical bearing | Railway Superintendents of Bridges and Buildings at the 
which enables it to be turned about through any desired | Annual Convention, St. Louis, 16th October, 1900, gives 
angle within the requisite limits. Another and later | the following interesting figures, comparing hand and 
development is the No. 9 long-stroke hammer, in which | pneumatic riveting : 

the trigger is dispensed with, and air is admitted bya| ‘‘Men with pneumatic riveter will average 500 rivets 
throttle valve. | per day for 8.12 dols. = 33s. 3d., or 1.62 dols. = 63. 7d. 

Riveter with Tail-Piece. — Fig. 1 shows a riveting | per hundred. i 

hammer with tail-piece largely used in shipyards for beam | ‘Men with hand power average 250 rivets per day for 
knees; the length of the tail-piece is suited to the spac- | 9.20 dols. = 378. 8d., or 3.68 dols. = 15s. per hundred.” 
ing of the frames, so that when air is admitted the | (See Appendix II.) ; : : 

bammer jams itself between the rivet and the adjacent; In England the cost of j-in. rivets with pneumatic 
beam during the percussive riveting operation, the pneu- | hammer is 4s. 6d. per 100, as against 103. 6d. by hand. 
matic ho'der-up exerting pressure in a similar manner on | An ingenious arrangement for carrying a drill, used on 
the rivet head from the other side. 'the Great Eastern Railway, is shown in Fig. 6; and 
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Deck Riveting.—These tools have been in longer use in 
the American yards than here, but they are now being 
gradually introduced, and already on the Clyde a 7 
considerable amount of rivets have been put in with too 
similar to that shown in Fig. 4. Samples of riveting 
done with pneumatic riveters are exhibited, and from the 
fact that a longer rivet is required than that used by 
a it follows that the hole must be more thoroughly 


| the same arrangement would be equally useful for drillin 
| holes in the long girders of bees! which cannot be drilled 
under the ordi machine, 

Locomotive Wort.—One of the most recent develop- 
ments in pneumatic tools is the motor shown on Fig. 7 
with tube cutter. This tool is similar to the ordi- 
nary drill, but having in addition an air cylinder and 

| piston, which forces out a taper mandrel, thus preesing 
. : Pai | the cutting edge of the tool against the tube. By the use 
Bridge Work.—For this description of work pneumatic | of this tool 2?-in. diameter steel tubes can be cut through 
tools (Figs. 2 and 3) are eminently adapted, inasmuch as a | in five seco! The reversible drill with the ordinary 
satisfactory plant for riveting in situ, easily moved from | tube expander is now also largely used for tube-expanding. 
one place to another, has long been wanted. At the con- | Pneumatic drills are employed for drilling out stay bolts 
struction of the Godaveri Bridge at Rajahmundry, Mr. | and re-tapping the holes, and give every satisfaction, 
F. T. G. Walton used pneumatic tools, and an extract | saving of 7/. per boiler having been effected in the cost of 
from his reper is contained in Appendix I. 

Mr. A. B, Manning (Missouri, one 3 ay Texas Rail- | 
way), in a report to the Committee of the Association of | of 15s. per wagon being effected. A report 


re-staying the fireboxes at one of the principal yards. 
Railway-wagon floors are riveted pneumatically, a saving 
from the shops 
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French railways states the 16-in. manhole 
os, on in the locomotive boiler in fifteen minutes, 
the plate bein y;-in. thick, and 1?-in. tubes are rolled in 
31 coral Boiler Work.—The long-stroke hammer is used 
for riveting up the end circumferential seams_of Lan- 
cashire, Cornish, and vertical boilers, air receivers and 
superbeaters of water-tube boilers where the _hy- 
draulic riveter cannot be. ; on manhole rings, 
Galloway tubes, combustion chambers, and rivets con- 
necting furnace tubes to the front plate ; and one firm is 
employing a gap riveter for the furnaces themselves. 
These are also used in making large tanks (Fig. 5). 


With the extension of the use of pneumatic tools, the | 


Fig.7. Tube Cutter. 
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day for 8.12 dols. = 333. 3.3d., or 1.62 dols. = 6s. 7d. per 
hundred. Men with hand power avera 250 rivets per 
day for 9.20 dols. = 37s. 8d., or 3.68 dols. = 15s. per 
hundred. In putting in staging or falsework for riveters 
we ot ~ —_ po me pe doing the work eee by 
air enables slow orders, or de to movement of trains, 
Me Sedineor, f ce th : 
r. Edinger, of the Southern Pacific Com , mem- 

ber of the committee, reports : sips 

‘* ‘Two men and a heater form a riveting gang, and they 
drive double the number of rivets per day that the 
of three men and a heater were driving by hand. Wit 
pneumatic tools a great many rivets can be readily driven 





ces are usually greater, as shown below, due to the 





in places which would be inaccessible to hand tools, from the 
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sizes of compressors employed has been materially in- 
creased, and many works which have started with either 
a Westinghouse air pump giving 40 cubic feet of air per 
minute, or an oscillating compressor giving 60 cubic feet 
per minute, have now compressors giving 300 to 350. 

The fullest advantages in increased output and economy 
have not yet been reached in this country, owing to the 
trades unions not having, up to the present, allowed 
rates to be made sufficiently remunerative to the masters, 
but the enormous saving effected in other countries by 

pneumatic riveting particularly must soon have its effect 
in this country. 





APPENDIX I. 


Ab the construction of the Godaveri Bridge at Rajah- 
mundry, Mr. T. F. G. Walton used pneumatic tools, 
and the following is an extract from his report: 

“Riveting was partly done by hand and partly by 
Boyer pneumatic riveters These machines did most ex- 
cellent work, and on certain parts of the girders did the 
work much quicker and cheaper than could be done. by 
hand. The riveting of the bottom booms, and the diagonal 
and vertical joints in it could be almost entirely done by the 
machines ; but there was difficulty in suspending them for 
working on the top boom, and as they could be kept continu- 
ously at work on the bottom booms alone, they were shifted 
on from span to span as those booms were riveted up, and 
hand riveters got to work on the upper booms. For 
working these machines the air was compressed to 100 lb. 
pressure and d into a receiver. Four machines 
could be worked at one time from this receiver 
without reducing the pressure below 801b., and on 
straightforward work from 900 to 1000 1-in. rivets could 
be put in daily, and about 600 rivets when the machines 
have to be constantly shifted about for joints for diagonals 
and verticals. The cost of working them per day is 17 
rupees, or reckoning 750 rivets as a day’s work, the cost 
works out to 2.27 rupees per 100. This is not allowing 
anything for the heating fuel or ems cost of the pneu- 
matic installation, but only the labour and the cost of 
running the compressors. As compared with this, hand- 
riveting was paid for at an all-round rate of 5 rupees 
per 100, 534 per cent. being 1-in. rivets, 94 per cent. 
g-in., and 37 per cent. ?-in., and therefore the rate for 
hand riveting 1-in. rivets may be put at 6 ru 
without cost of fuel or tools, or nearly three times the cost 
of machine riveting. For hand riveting contractors were 
allowed 1 lb. of coal per rivet. The loss of rivets amounted 
to 0.9 per cent. of the total issues. An excess of 10 per 
cent. on the net quantity of rivets was sent from England 
and there is therefore a very large surplus of rivets an 
rivet-rod, amounting in all to 69 tons. Very little riveb- 
ing was done over water, and therefore the usual excuse 
of ‘lost in the river ” for rivets and tools was nob avail- 
able, and, I think, with careful check on the issues, that 
the loss has kept as low as one can expect.” 

The following are extracts from the report of the Com- 
mittee of the Association of Railway Superintendents of 
Bridges and Buildings at the Annual Convention, Sp. 
Louis, October 16, 1900, and furnish some interesting 
figures for comparison. 

Mr. A. B. Manning (Missouri, Kansas, and Texas Rail- 
way). the chairman of the committee, reports : 

“With pneumatic riveting hammers I find two men 
and one heater can average daily (10 hours) 500 rivets, 
whereas by hand 250 rivets per day was a good “~~ work 
(more often less) for three men and one heater. One day 
we drove 700 rivets by using an additional man to take 
out fitting-up bolts, &c. is was the work of one air 
hammer only. In inspecting rivets I find the work far 


superior to hand work—leas loose rivets, heads invariably 
perfect, shank of rivet filling hole, and in every way far 
superior to hand work done by our men or by others in 
the past; also work can be done readily in places where 

eat difficulty has been experienced with hand tools. 


per 100, | cal 


fact that the rivets can be driven where there is room to in- 
sert the hammer, which is about 20in. long. The chipping 
hammer is frequently useful in trimming and capping, 
and with it all anchor bolt holes in masonry up to 1 in. in 
diameter are drilled by —— — a pointed drill 
and holding it up to the work. Larger holes are drilled 
with the heavier hammers. There is a saving of about 25 to 
40 per cent. over the cost of hand work in drilling these 
holes, In fitting up the work ready for riveting a reamer 
is used in the drills, which one man readily handles, and 
which insures a full bearing for the rivet, and does not 


burr and separate the plates as is the case where drift pins 
are used. This, while perhaps nob reducing the cost very 
much, We also use 


2 yo ate the character of the work. 1 
the air drills for boring all bolt holes in bridge floor timbers 
by inserting an auger in place of the drill. This results in 
a saving over the costof hand — of about 50 per cent., 
which would be further increased, I think, by using the 
pneumatic boring machines, which run at higher speed 
and are more convenient to dle. The cost of fitting 
up and riveting on new steel bridges (all rivets { in.) 
avi to date 35 per cent. less than if the work had 
been done by hand for all work done since we have had 
the pneumatic tools in use. Work now being done with 
pneumatic plant costs 40 per cent. less than on hand 
work, and we expect to still further increase this percent- 

as the men become more expert with the tools. The 
character of the work is much better than we have been 
able to do by hand. The amount of staging required 
from which to drive rivets with pneumatic tools is very 
much less than is required for hand riveting, as it is 
only necessary to provide seats or standing room for 
two men, for which, cftentimes, a single plank suffices, 
In riveting viaduct towers, laterals in spans, &c., where 
there are only a few rivets to be driven in a place, 
the saving on erection of staging alone is a very con- 
siderable item.” 





Apprnpix II, 


Mr. A. Hamilton Church has drawn* attention to the 
policy of the British working man. 

Mr. Church asks if there is no one to undertake a cam- 
paign to convert the British artisan to a proper appre- 
ciation of the true principles of progress? Millions are 
spent in the course of a few years in the strife of politi- 
parties to decide whether A or B shall occupy a 
certain office ; bub the far more vital question of bringing 
the interests of masters and men to one focus, uniting 
them in defence of their own industry, permeating them 
with a desire to increase the efficiency of their own 
powers, mental, physical, and mechanical, so that they 
may keep to the front in spite of all opposition and com- 
petition, is wholly — A 
Asan example of the appreciation of pneumatic tools 
for shipbuilding in America, the following is a list of tools 
in use in Cramp’s Yard at Philadelphia : 4 compressors, 
43,500 ft. of hose. Throughout the yard there are 142 hose 
connections, and aboard ships now at the yard there are 494 
hose connections in addition. Pneumatic tools now on 
hand are: 236 drills, 75 shell riveters, 22 deck riveters, 41 
jam riveters, 144 holders-on, 87 ‘‘ Boyer ” L S. hammers, 
173 ‘‘ Boyer” No. 1 hammers, 110 chipping machines, 
91 ‘*Boyer ” No.2 hammers, and 39 ‘* Boyer” No. 3 


hammers. 
For comparison of prices the following is valuable, as 
it shows the less cost of machine riveting : 


Rivets. Total Cost. Cost per Rivet. 
Dols. Cents, 


Machine piece- 
work ... -. 37,428 990.49 2.64 
Hand piecework 56,797 2672.72 4.71 


From this ib will be seen that the cost per machine rivet 
is but 50 per cent. of that of the hand-driven rivet. 

The above refers to battleship and ordinary merchant 
work, On the new American liners in the lower yard the 





12 INCHES 


amination are obtainable ab 
si 


eavier construction : 
Size of Rivet. ion. Hand. Machine. 
in. : Cents. Cents. 
j Vertical keel ET 2} 
W. T. vertical keel (C.K.) 6 + 
1 Keel between blocks <a ae 7 
1 Keel seam ... 8 5 
1 Shell on bottom 5 
1 Shellside ... ... 5 
ne Frames on ground... 3 1 
1 Inner bottom 5 i 
” %° ova 4 
: Floors on ground ... 3 2 
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The hand prices given are those which would have to 
be paid, but all riveting on these ships up to date has 
been done by machines. 

At the Coltness Iron Works, in Scotland, where they 
formerly employed aboub 90 men for dressing casti: 
they now have only 20 trimmers and 23 labourers, the 
latter working the tools and the former being gradually 
1educed as new hammers are introduced. 





ADMIRALTY WORKS DEPARTMENT. 

WE learn that some important changes have just been 
made in the head office staff of the Admiralty Works 
Department. This Department is responsible for the 
design and construction of all the engineering and archi- 
tectural works in the naval establishments, at home and 
abroad, as well as. for their care and maintenance, 

These works include docks, wharves, slips, breakwaters, 
dredging, barracks, hospitals, magazines, stores, work- 
shops, dwellings, drainage, lighting, and water supply, 
&c. The care and ment of Admiralty lands and 
property is also dealt with in this Department. 

@ increase of the Fleet during recent years has neces- 
sitated a corresponding growth in the shore establishments, 
and this has involved a large increase in the staff of the 


Works Department. 

With the ch lately made, the authorised ma- 
nent staff of the Department under the Director of Works 
is as follows: 


Two assistant directors of 
works (with an addition 
of 200/, a year to the 
senior) be ..» from 8502, to 1000/. a year. 


Engineering Staff. 
Eleven superintending 
civil engineers ...._.,. from 
Twelve civil engineers .. 
Twenty-two assistant civil 


6007. to. 7007. a year. 
400/ 5007. ; 


” = 08 ” 


engineers, lst grade ... ,, + $9, Oe” 55 
Twenty-one assistant civil 

engineers, 2nd D's... gy ke as ee. ee 

Surveying Staff. 

One chief surveyor ... from 8002. to 1000/. a year. 
Six surveyors sae seh gut a See 
Ten assistant surveyors, 

TGR BUNOE Se ocak nce “gp Oe is Oe ae 
Nine assistant surveyorr, ' . 

2nd grade ah is gg See Gee 
One surveyor of land » 600. ,, 800; ,, 
One surveyor of coast- 

guard buildings ace. = gh. Oe dot Pe ae 
One clerk of works for 

coast-guard buildings... ,, 2152. ,, 300. _,, 


Many of these appointments carry in addition a house, 

London or Colonial, allowance. 

Entries to the staff are made in the lowest grades, viz. : 

Assistant civil engineer, second g' or assistant sur- 

veyor, second grade, by —_ competitive examination 

by the Civil Service Commissioners. The limits of 

age at entry are twenty-three to twenty-eight for the 

assistant civil engineers, and twenty-three to thirty for 

the assistant surveyors. : 

Promotions are made by selection as vacancies occur, 

through the successive les up to senior assistant 

director of works and chief surveyor respectively. 

All officers of the staff are liable for duty either in 

London, at home stations, or at stations a 

Fall particulars of the subjects and conditions of ex- 
the Civil Service Commis- 

68, Victoria-street, London, 8 


We understand there are likely to be examinations for 








en with pneumatic riveter will average 500 rivets per 





* Cassier’s Magazine, March, 1901. 


entry in both branches before long. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 23. 
THE situation in the iron and steel industry is most 
satisfactory. Reports from all sections during the 
st few days show that a large volume of business 


is being placed. The most active feature of the steel | }, 


trade is the demand for steel rails. Most of the 
larger railway systems will, it is believed, place their 
orders for next year’s requirements before or during 
December. The orders in most cases will be for 
larger quantities than last year. The railmakin 

capacity for next year will be crowded. Price is stil 
28 dols. per ton. The t activity in Pig iron con- 
tinues, especially in basic and Bessemer. The United 
States Steel Company has purchased 50,000 tons for 
November delivery. Rods have advaneed in price, 
but wire rails have declined. The billet production 
is overtaxed, and urgent buyers are again obliged to 
Pay premiums for prompt deliveries. The extra- 
ordinary capacity is everywhere fully engaged, and 
each week witnesses new capacity falling into line. 
The volume of incoming capacity is enough to alarm 
all except those who are in close touch with the 
phenomenal requirements of the day, and the great 
expansions contemplated in all lines. New railroad 
requirements are large. In California 500 miles will 
be constructed, and a 700-mile line is to be built as 
soon as possible in the south-west, beginning in Kansas 
and extending to Mexico. The present expansion of 
capacity cannot certainly continue indefinitely. A 
turning-point must come ; but there are at present no 
evidences of over-production. The greatest mining 
activity prevails in every direction. Complaints of 
car shortage are universal. Vessels are in demand all 
along Lake and Atlantic coast ports. The rush of 
anthracite is heavier than last year. Preparations are 
being entered upon to meet the heavier Mediterranean 
demand for bituminous. Coke production is expand- 
ing, and there are markets for every ton that can be 
produced as fast as it is cool enough to load. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Only a small amount of 
business was done in the pig-iron warrant market on 
Thursday forenoon, but the tone towards the finish was 
strong. Scotch, on London buying, rose 1s. 3d. per ton, 
which was one of the smartest re tne that had been 
made farsome time. The settlement prices were : Scotch, 
52s. 104d. per ton; Cleveland, 45s.; Cumberland hema- 
tite iron, 59s. 6d. per ton. On Friday forenoon, in the 
warrant market, some 3000 tons were dealt in. For Scotch 
iron the demand was quite pronounced, and with next 
to none offering, the price rose 10}d. per ton. At the 
afternoon market about 12,000 tons were dealt in, and 

rices were easier, Scotch giving way 8d. per ton, and 

leveland 3d. per ton from the forenoon quotations. The 
closing settlement prices were: 54s., 45s. 14d., and 
59s. 74d. per ton. On Monday forenoon the Glasgow pig- 
iron warrant market was moderately active, and from 
12,000 to 13,000 tons changed hands. Scotch warrants 
were steady at 54s, 9d. per ton cash buyers, but Cleve- 
land, after being 1d. per ton up at 44s. 11d. per ton cash, 
left off at 44s. 8d. per ton buyers ; Cumberland hematite 
iron to the extent of 59s. 8d. per ton cash, leaving off 
at 59s. 7d. ays ton buyers. Only 2000 tons of iron 
changed hands in the afternoon, the quotation closing as 
in the morning at 44s. 8d per toncash buyers. The settle- 
ment prices were: 54s. 9d., 44s. 9d., and 59s. 74d. per 
ton. A fairly brisk business was done on Tuesday morn- 
ing, when some 10,000 tons were sold in the forenoon. 
Scotch was unchanged in price, but Cleveland left 
off 14d. per ton. In the afternoon about 3000 tons 
changed hands. Scotch was steady, but Cleveland was 
a shade off. The settlement prices were: 54s. 9d., 
44s. 74d. and 59s. 9d. per ton. The market was quiet 
and steady this forenoon, and only about 3000 tons were 
dealt in. Scotch left off at 54s. 8d. per ton cash. 
About 4000 tons changed hands in the afternoon, and the 
tone was better. Scotch closed up 2d. per ton on the day 
at 54s. 10d. per ton cash. Cleveland finished up 1d. better 
on the day. The settlement prices were: 54s. od., 44s, 74d., 
and 59s. 9d. per ton. The following are the quotations 
current for No. 1 makers’ iron: Clyde, 66s. 6d.; Gart- 
— 67s. i ey loan, repeal ne, 71s.; Colt- 
ness, 72s.—all the foregoing shipped at Glasgow ; Glengar 
nock (shipped at Ardrossan), 66s.; Shotts (ship Pat 
Leith), 70s.; Carron (shipped at Grangemouth), 67s. 6d. 
per ton. A faint show of interest has been imparted 
to the market by the action of the London holders of 
Scotch warrants, and prices have fluctuated between 53s. 
and 54s. per ton. These fluctuations are due entirely to 
manipulations by holders, or to the necessities of the 
bears, and not to trade requirements. Dealings in Cleve- 
land warrants have been dull, fluctuations varying very 
little. West Coast hematite iron has scarcely men- 
tioned, and the price remains nominally at 59s. 6d. per 
ton. The continued arrivals of Canadian iron are exert- 
ing a depressing effect on local deal: The number 
of furnaces in blast is 83, against 80 at this time last year. 
From America the advices continue strong, and latest 
cables report active markets. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
57,108 tons yesterday afternoon, as compared with 58,028 
tons yesterday week, thus showing for the past week a 
decrease amounting to 920 tons. 


Sulphate of Ammonia,—This commodity is reported 





to be firmer in demand. For prompt deliveries the quo- 
tation is about 10/. 16s. 3d. per ton f.o.b. Leith, while 
business has been done at 11/. and 11/. 2s. 6d. per ton for 
January to March next year. t week’s shipments 
from Leith amounted to 599 tons. 


Finished Iron and Steel.—There is much complaining 
ere as to the competition which makers of finished iron 
and steel are experiencing at the hands of Continental 
makers, which is said to be as keen asever. But prices 
seem to be such as to defy all foreign competition, even 
the increasing landing of material from the Canadian 
competitors. 

Extension of Hyde Park Locomotive Works.—Messrs. 
sar tg ma ‘vd Co., of the Hyde Park — motive 

or jpringburn, are just completing some large ex- 
tensions of their works which should add materially to 
their capacity. Additional ground has been acquired, 
and new buildings of the most modern description have 
been erected thereon by Sir W. Arrol and Co. That does 
not look much like succumbing to Lord George Hamil- 
ton’s German competitors in the locomotive trade. 


Royal Society of Edinburgh.—The annual meeting of 
the Royal Society of Edinburgh has just been held, when 
office bearers for the new year were elected. Lord Kelvin 
was elected for the fifth or sixth time as president, and 
the vice-presidents were numerous. They included Sir 
Arthur Mitchell, LL.D. ; Sir William Turner, M.B. ; 
F.R.S. ; Professor Copeland, Astronomer-Royal for Scot- 
land ; the Rev. Professor Duns ; Professor James Geikie, 
LL.D., F.R.S. ; and the Hon. Lord McLaren, LL.D., 
general secretary, Professor George Chrystal, LL.D.; 
secretaries to ordinary meetings, Professors Crum Browne, 
F.R.S., and Ramsay H. Traquair, M.D., LL.D., F.R.S.; 
Mr. Philip R. D. Maclagan, F.F.A.; curator of yy § 
and ange yy I Alexander Buchan, M.A., LL.D., F.R.S. 
Twelve of the fellows were elected to form the new 
council, and include as new members Sir John Murray, 
LL.D., F.R.S., Mr. R. T. Omand, Mr. F. Grant Ogilvie, 
M.A., B.Se., and Dr. George A. Gibson, F.R.C.P.E. 


Order for New Turbine Steamer.—It is stated by the 
Dumbarton paper that Messrs. Denny Brothers, Leven 
Shipyard, are building, to the order of Captain William- 
son, the present manager of the turbine steamer King 
Edward, an improved steamer on the same principle for 
the further development of the passenger service to 
Campbeltown vid Fairlie next summer. The dimensions 
of the new steamer will be considerably greater than the 
King Edward’s—namely, 20 ft. longer, 2 ft. broader, and 
1 ft. greater draught. The vessel is to steam at the rate 
of 22 knots. The route, in fine weather, will on the 
outward journey be vid the south end of Arran, re- 
turning by Kilbrannan Sound. Owing to the increased 
8 passengers will have considerably longer time to 
spend at Campbeltown and Sioatothanteh. 


Institution of Engineers and Shipbuilders in Scotland.— 
The opening a of the forty-fifth session of this 
Institution was held last night. Mr. William Foulis, 
C.E., the new president, occupied the chair. The annual 
report of the Council was read by the secretary (Mr. 
E. H. Parker), and after some remarks upon it b 
Professor Barr, it was unanimously adopted. Then fol. 
lowed the treasurer’s financial statement, which was 
also adopted. Two premiums of books, which were 
awarded last session for papers read by Mr. A. B. 
McDonald. M. Inst. C.E., and Mr. David Cowan, for- 
merly of Carron, were presented to those gentlemen. 
Subsequently the new president delivered his opening 
address, which was largely devoted to the gas manufac- 
ture, the development of heat and light from it, the 
gas engine, Mond gas, and other forms of producer 
gas. e address was most favourably received by a 
arge meeting of members, who, by the way, now amount 
to practically 1400 in the various grades. Mr. A. Mar- 
shall Downie, B.Sc., read a pe on ‘*The Design and 
Construction of Flywheels for Slow-S Engines for 
Electric Lighting and Traction Pu ” A paper by 
Mr. George Johnstone on ‘‘ Notes on the Serious Deterio- 
ration of Steel Vessels from the Effects of Corrosion ” was 
held as read. 


The Douglas Coalfield.—It is stated that the lessees of 
the Carmacoup section of the Douglas coalfield, havin 
proved it by numerous bores, have now commenc 
sinking operations; and they have just struck the 
valuable 4-ft. seam. This seam is a bright lustrous 
coal, and tests of the samples taken are said to prove it 
to be a coking gas coal of considerable value. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
New Manufacturer of Armour-Plates.—It is announced 
that among the manufacturers who will submit armour- 
plates to be tested shortly by the Admiralty, is a new 
maker in the person of Mr. J. Bedford, of Meadow Steel 
Works, Sheffield, and other local firms will be Messrs. 
Vickers, Sons, and Maxim, and Messrs. Cammell and Co. 


Tron and Steel.—Business in the large iron and steel 
works at the east end of the city is tapering off in a very 
marked manner, and considerable numbers of men are 
being discha Practically all the earlier work in con- 
nection with the production of armour-plates ordered some 
time by the Government has been completed, and 
although there is still plenty to do in the finishing shops, 
further contracts are urgently needed if the steel furnaces, 
forging presses, and other plant is to be kept going. The 
wooden-wagon builders are complaining of very severe 
scarcity of orders, the run at the present time being 
rather for steel wagons. Some excellent orders for 
these have been both on behalf of home railways 


and South Africa, and the result has been that prices of 





nuts, bolts, and similar accessories have gone up during 
the last two months from 10s. to 15s. per ton. Some of 
the Sheffield tradesmen would have m put in a very 
awkward position had there been a normal demand for 
Swedish iron and steel. There has been the severest 
drought in Sweden ever known, and works have been 
practically at a standstill for several months. There are 
no stocks, and manufacturers have been quite unable to 
make any deliveries. The result is that what is held by 
local importers is less than has been known for a long time. 


South Yorkshire Coal Trade.—There is no perceptible 
change in the coal trade of the district. A steady busi- 
ness, although on the small side, is being done with 
foreign markets, more particularly in the Mediterranean, 
and in the inland demand is maintained, railway com- 
panies drawing full supplies under their contracts. The 
average price for hards now being secured is 9s. 6d. per 
ton, but some special lots have made up to 10s. 6d. per 
ton. Although the demand for house qualities lacks the 
strength of a fortnight back, a business is still 
being done. London is aig | a good customer for the 
higher qualities of coal, but inferior sorts are not finding 
such a ready market. From 13s. 6d. to 14s. per ton is being 
paid for best Silkstones, and Barnsley house stands at 
12s. to12s. 6d. per ton. Gas qualities are also selling freely, 
both on contracts and in the open markets, Engine fuel 
is becoming a drug, there being but a small demand with 
supplies unusually large. *Screened slack is quoted at 
5s. to 5s. 6d. per ton, and pit slack at 3s, to 4s. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was fairly numerous, but there was not much 
business doing, buyers being backward and _ sellers being 
very unwilling to reduce their rates. ucers of 
most descriptions reported that they were well off 
for work, and not at all necessitated to press iron on 
the market. No. 3 g.m.b. Cleveland pig was weak at 
45s. for prompt f.o.b. delivery, but the other qualities 
of Cleveland iron were strong in price, and the supply 
was not at all plentiful. No. 4 foundry was 44s. 9d. ; 
grey forge, 44s. 6d. ; mottled, 44s.; and white, 43s. 6d. 
East Coast hematite pig could not be bought for delivery 
before December, the whole of next month’s output 
having been fully disposed of. There were buyers 
ready to pay high rates for early delivery, but they 
reser not find anybody in a position to sell. Nos. 1, 
2, and 3 were put at 60s. for December delivery. 
Rubio ore was steady at 15s. 9d. ex-ship Tees. To-day 
there was very little new in the market, and what change 
there was was not for the better. The general market 
quotation for prompt f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig was 45s., and several sellers adhered very 
firmly to that figure, but buyers would not pay it. 
Tr:nsactions were recorded at less, and in at least 
one instance No. 3 was bought: at as low as 44s. $d. 
The lower qualities were steady at yesterday’s rates, 
but foundry 4 was not quite so firm at 44s, 9d. as 
it was yesterday, owing to No. 3 having been bought at 
that figure. Grey forge was very stiff, as it was needed 
for purposes for which neither foundry 4 or No. 3 are 
suitable. The month closes with affairs certainly quiet ; 
but a lot of work is being turned out, and it is satisfactory 
to be able to state that a good few firms have contracts 
secured which will keep them busily employed over the 
winter. 


Manufactured Iron and Steel.—Manufactured iron and 
steel prices keep steady. Demand is << quiet, but pro- 
ducers of most descriptions have well-filled order books, 
and they are reluctant to make concessions in order to 
secure new work. Common iron bars are 6/. 5s.; best 
bars, 6/. 15s.; iron ship-plates, 6/. 17s. 6d.; steel ship- 
plates, 6. 5s.; steel — sk 71. 15s.; steel ship angles, 
5l. 17s. 6d.; iron ship angles, 6/. 5s.; iron sheets, 8/. 5s.; 
steel sheets, 9/.; and heavy steel rails, 5/. 10s. —all less the 
customary 24 per cent. discount, except rails, which are 
net at works. . 


The Weardale Iron, Steel, and Coal Company.—It is a 
generally accepted fact that the Weardale Iron, Steel, 
and Coal Company intend removing their Tudhoe Iron 
Works from Spennymoor to Middlesbrough, notwith- 
standing that the statement has been contradicted. The 
Cargo Fleet Iron Works at this town belong to the same 
firm as the Tudhoe undertakings, and it is said that the 
works at Spennymoor will be transferred to a site ad- 
joining the Cargo Fleet furnaces. The clerks and some of 
the workmen at Tudhoe are under notice to terminate 
their engagements, and the firm are going to make an 
early start to dismantle the works. 


Messrs. Richardsons, Westgarth, and Co., Limited.— 
Sir Thomas Richardson, who presided at the annual 
meeting of shareholders, in the course of his remarks, 
said that the directors considered that the share- 
holders had every reason to be very well satisfied 
with the result of the first aby working of the 
company. All the works had n fully occupied; in 
fact, each branch had had such a continuous succession of 
orders that but little time had been available for inter- 
working and standardising, but this was being taken in 
hand as rapidly as possible, and economic results would 
gradually follow. No doubt many shareholders would 
think that, with a total — of 84,475/., a larger 
dividend might be declared, but he was of opinion that 
on consideration they would agree with the directors 
that the wisest course, and the one that would be the 
best for the ultimate interest of the company, was to 
begin at once to adopt a conservative policy, and this 
they had done by allowing 20,000/, for reserve and depre- 











Nov. 1, 1901. ] 


ENGINEERING. 





617 











ciation, and carrying forward 7000/., or a total of 27,0002. 


i very satisfied with the prospects of 
a ae doen 2 <7 ibe amount of work being on 
order, cf the —— value of 750,000/, at pro- 


the coming year, & very 


fitable prices. This satisfactory position had been 
largely brought 
large and varied 


paths another prosperous year. Sir Thomas concluded 


by moving the adoption of the report, which recommended 
a dividend on 
August 25 at the rate of 6 per cent. per annum, calcu- 
lated from the dates of the payment of instalments. 





NOTES FROM THE SOUTH-WEST. 
Curdiff.—The demand for steam coal has been prebty 
good, but the market has shown no increase of strength. 
Smalls have been in strong demand, and for prompt ship- 
ment 1s. per ton has been paid for the best qualities, 
while inferior have made 83. per ton. The best steam 


coal has been quoted at 162. to 16s. 9d. per ton, while|i 


dary descriptions have made 15s, to 153. 3d. per ton. 
Tlouse coal a: shown no noticeable change; No. 3 

dda la 
eoniry colts has brought 193. to 203. per ton, and fur- 
nace ditto 163. 6d. to 17s. 6d. per ton. As regards iron 
ore, the best rubio has made 14s. 3d. to 14s. 6d. per ton, 
and Tafna 15s. to 15s 64. per ton. 


Newport Docks.—The work of widenin 
dock at the Alexandra Docks, Newport, 
menced. 

Pembroke.—The Navy estimates for next year will 
probably include a provision for the erection of an elec- 
trical engine-house and storage station at the rear of the 
new electric shop ab Pembroke. 


Monster Warships.—The next line-of-battle ship built 
at Devonport will be the largest war vessel in the world. 
She will have a displacement of 17,500 tons, and a length 
between perpendiculars of 425 ft. Up to the present the 
largest ships built for the Navy are those of the Queen 
class, with a displacement of 15,000 tons and a length of 
400 ft. The name of the new vessel has not yet been de- 
cided on, but she is to be one of a class which will be 
known as the King Edward VII. class, and it is not un- 
likely that this name will be given to the Devonport a 
or to a similar vessel which is to be built at Portsmouth. 
The monster vessel will be laid down in March, 1902, on 
the slip now occupied by the Queen. 


Welsh Coal Mines.—¥For the purpose of inspection of 
collieries in South Wales, the district is in future to be 
divided, and will be known as the Cardiff and Swansea 
districts. Mr. Robson, the present chief engineer for 
South Wales, will take charge of the latter, and Mr. F. 
Gray, who for fifteen years has been an assistant inspector, 
has been appointed to be chief of the Cardiff district, 
which will comprise the eastern portion of Glamorgan, 
extending to the parishes of Aberdare, Ystradyfodwe, 
Llantrisant, Coychurch (Higher and Lower), down to St. 
Donat’s, and the eastern parts of Brecon (from Hirwain 
to Erwood), and the counties of Radnor and Cardigan. 
The rest of the counties of Glamorgan, Brecon, Carmar- 
then and Pembroke will be within the Swansea district. 
The enormous development of mining industry is the 
reason assigned for this division. Mr. Gray has been an 
inspector for fifteen years. In 1886 he was appointed 
to the Manchester district, where he remained a few 
months before being transferred to South Wales, where 
he has since acted as assistant to Mr. Robson. Mr. Dyer 
Lewis and Mr. G. F’. Adams will act as assistants to Mr. 
Gray, and Mr. White will remain with Mr. Robson. Mr. 
Gray will reside at Penarth. 


Briton Ferry.—There has been about an average out- 
put of hematite iron at the Briton Ferry Works, and the 
same may said of the preduction of steel bars at the Albion 
and Briton Ferry Steel Works. The tinplate works 
have been well employed. Several large cargoes of 
Spanish ore have come to hand. 


the graving 
as been com- 





MANCHESTER Exxorric Rartway.—A meeting to con- 
sider a proposed Manchester suburban electric light rail- 
way was held ab Manchester on Tuesday, Mr. C. H. 
Berry, engineer, of Manchester, presiding. The districts 
which would be served by the first section of the pro’ 
line are the southern and south-eastern suburbs of n- 
chester from Sale to Stalybridge, a distance of 26 miles. 
It is proposed to lay a single line with the overhead trolley 
system of traction. A committee was formed to proceed 
with the registration of » syndicate and to obtain the 
necessary Board of Trade order. The promoters hope to 
commence work in about twelve months, and to have the 
whole line completed in two years. The capital proposed 
to be raised, in the first instance, is 300,0007. 


YORKSHIRE COLLEGE ENGINEERING Soctety, LeEps.— 
The second meeting of the session was held on Monday, 
October 28, 1901 ; Professor Goodman presided. r. R. 
J. Isaacson a paper describing the Wigzell-balanced 
engine, which he claimed to be specially suitable for 
marine purposes on account of economy of space, light 
ioe small amount of friction, freedom from crank- 
shaft fracture, and absence of vibration, due to the 
balancing paso which are its characteristic. Mr. 
H. M. Hallsworth contributed a paper on “The Great 
Northern Railway Locomotives,” dealing with the dis- 
tingushing points of the various types of engines adopted 
by this railway company since itsinception. Both papers 


about by their close association with the 
ms of — ene rw Reg sear 

, particularly with rega e shipyards 
ge eee Pr hey might therefore reasonably look 


the ordinary shares for the period ending 


has been quoted at 153. 6d. per ton. | has 


MISCELLANEA. 


Tue Swedish Government have contracted with Messrs. 
Yarrow and Co., of Poplar, to construct for them a 31- 
knot torpedo-boat destroyer. She is to be of the most 
modern type, and will be fitted with oil-burning appli- 
ances, 


The President of the Board of Education has appointed 
Professor Hugh L. Callendar, F.R.S., to the Professor- 
ship of Physics in the Royal College of Science, vacant 
by the resignation of Professor Riicker, who has become 
principal of the University of London. 


The traffic receipts for the week ending October 20 
on 33 of the principal lines of the United Kingdom 
amounted to 1,796,465/., which was earned on 20,153} 
miles. For the corresponding week in 1900 the receipts 
of the same lines amounted to 1,873,485/., with 19,8854 
miles open. There was thus a decrease of 77,020/. in the 
receipts, and an increase of 267? in the mileage. 


The Great Northern Railway of America is about to 
— electric traction for the —s of the 66 miles of 
its line between Leavenworth and Skykomish. This 
stretch of road is characterised by severe ients and 
includes the Cascade Tunnel, the ventilation of which 
given trouble with the large steam locomotives 
needed to operate the a passing over the sec- 
tion. Water-power will used for generating the 
electricity. 

Mr. F. J. Allen, Roadmaster of the Chicago, Burling. 
ton, and Quincy Railway, states that they have had several 
years’ experience with tracks laid with ‘‘ broken ” joints 
and tracks laid with ‘‘square” joints. He finds that the 
former arrangement is in every way superior. The con- 
dition of the road is better, as it is much easier and less 
expensive to keep the track in proper shape. This is 
especially the case on curves. Mr. Allen’s experience is 
also confirmed by Mr. Bradley, of the Aitchison, Topeka, 
and Santa Fé Railway. 


The Boston Elevated Railway, which is operated b 

electric power, has been provided with automatic bloc 

signals throughout by the Union Switch and Signal 
Company. The signals are lowered by an electro-pneu- 
matic arrangement, the current merely controlling the 
valves governing the supply of air to the si cy- 
linders. The normal position of the signals is ‘‘line 
clear,” but each train as it enters a block raises the 
signal behind it, and these signals are again lowered when 
the train leaves the section. The plant has now been in 
successful operation for some time, and the density of the 
traffic is such that the signals are, it is stated, each 
operated fully 660 times daily. 


In an interesting article in the Philosophical Magazine, 
Professor Trowbridge gives reasons for believing that pure 
hydrogen gas is an insulator of electricity, and not a con- 
ductor, as has been somewhat too readily assumed. He 
holds that an electrical discharge cannot be passed 
through an atmosphere of pure hydrogen, or, indeed, 
of any other gas. In ordinary cases the spark is, he con- 
tends, conveyed by the ions resulting from the decom- 
position of traces of water. Moreover, Schumann has 
shown that pure hydrogen at atmospheric pressure trans- 
mits the ultra-rays as well as the most perfect vacuum 
attainable. Hence, on Maxwell’s theory, it should be an 
insulator. Professor Dewar has also shown that liquid H 
is an insulator. In his researches, Professor Trowbridge 
has made use of a battery of 20,000 storage cells. 


The Board of Trade Journal states that a dispatch has 
been received from the High Commissioner for South 
Africa giving the following particulars relating to the 
railways at present being constructed in Southern 
Rhodesia: (1) A line, 3ft. Gin. gauge, from Bulawayo, 
through Gwelo, to the Globe and Phenix Mine—150'miles 
long ; (2) a line, 3 ft. 6 in. gauge, from Salisbury to the 
Globe and Phoenix Mine—150 miles long ; (3) a line, 2 ft. 
gauge, from Salisbury to the Ayrshire Gol: ine, 

ndi district—78 miles long ; (3) a line, 3ft. 6 in, gauge, 
tom Bulawayo to the Gwanda district, Matabeleland— 
120 miles long; (5) a line, 3ft. 6 in. gauge, from Bula- 
wayo in the direction of the Wankies Coalfield and 
Victoria Falls—160 miles long. The Administrator of 
Rhodesia states in regard to the last of these lines that 
it is intended to extend this line through the Wankies 
Coalfield to the Victoria Falls, and thence across the 
Zambesi ; but as the survey has not yet been completed, 
no contract for the extension has been given. 


In a note published in La Mercure Scientifique, M. 
Marcel Guédras remarks Seah patuitates should never be 
used as a disincrustant in boilers covered with 
scale if they are fired externally ; but with internally fired 
boilers there is no danger. Petroleum added to the feed 
water forms an emulsion inside the boiler which prevents 
the particles of lime agglomerating, so that it does not 
form a hard scale on the plates, but ry a soft mud, 
which can be readily washed out. If scale already exists, 
the petroleum will a the pores of the mass and 
reach the plate. Under the action of continued heating 
the lighter portions volatilise, and the heavier decompos- 
ing, swell and detach the scale from the plates. The car- 
bonaceous deposit thus formed may, however, give rise to 
overheating in the case of an externally-fired boiler, as in 
that case ib tends to rest on the hottest plates. The 
petroleum can be readily introduced with the feed by 
means of a sight-feed displacement lubricator similar to 
those commonly used for cylinder lubrication. 


Certain American railroads have experimented with 
60-ft. rails in place of the 30-ft. commonly used. The ad- 
vantage claimed is a reduction in the number of joints. The 
matter bas recently been di at the annual meeting 
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by Mr. F. R. Coates, of the Chicago and Great Western 
line, He states that his oxparaees is that these long rails 
are more costly both in the first instance and in main- 
tenance. He quotes a manufacturer to the effect that 
these long rails are also troublesome in the rolling mills, 
since whilst one man will straighten a 30-ft. or 33-ft. 
rail, four are needed to handle a 60-ft. rail, and it is 
difficult in the end to say whether it is straight or 
not. When in the track, . Coates states that unless 
seen care is taken the “‘ expansion will run in bunches;” 
that is, at some points there will be very wide joints, and 
at others tight ones. In cold weather bolts are broken 
by the contraction. apc | up, he states that, in the 
first place, rails more than 33 ft. long cost more per ton 
to handle and more to maintain, these conclusions being 
the result of experience on 100 miles of 60-ft. rails. 

In cold countries double glazing is sometimes resorted 
to, in order to reduce the heat lost from a room to the 
exterior through the windows. Some iments made 
by H. Schoentjés, of Ghent, show that is a certain 
distance of separation between the glasses, at which the 
heat lost is a minimum. Theglass used in his experi- 
ments was 2 millimetres (.079 in.) thick, and the loss was 
least when the distance between the opposing sheets 
was somewhere between 67 millimetres and 117 milli- 
metres (2.64 in. to 4.61 ip.). The loss in calm air 
through one thickness of the glass was at the rate of 
about .415 British thermal units per square foot per 
hour for each degree Fahr. of the difference of the 
temperature on the opposite sides of the sheet. The 
experiments were ie over a range of 12.6 deg. to 
40 deg. Fahr., and the rate of loss was somewhat greater 
as the differences of temperatures increased, but the 
mean was as stated. With double walls at the best 
distance apart, the rate of loss was about halved. Wet- 
ting the outer surface of the glass increased the rate of 
loss by about 39 per cent.; whilst if, at the same time, a 
current of air was directed over the outer surface the rate 
of loss was still further increased up to about .93 British 
thermal units per square foot of glass per hour. The 
utility of the second layer of glass which can be kept 
dry and in still air would, in such a case as this, be very 
marked. Similar experiments on the rate of transmis- 
sion through wood 3 centimetres (1.18 in.) thick, showed 
that for the ordinary range of atmospheric differences of 
temperature the loss of heat by transmission was at the 
rate of .23 British thermal units per — per hour for 
mah y, -20 British thermal units for oak, and .18 
British thermal units for pine. 





PERSONAL.—The British Electric Car Company, Li- 
mited, announce that they have moved their offices from 
18, St. Swithin’s-lane to Oxford-court, Cannon-street— 

r. J. G. Fiegehen, of the Bedford Engineering Com- 
pany, informs us that he has taken into partners his 
son, Mr. E. G. Fiegehen, and Mr. B. W. Preston. The 
ov will be conducted under the same style as 

itherto. 





THE Svrz Canat.—The transit revenue collected by the 
Suez Canal Company in September was 346,400/., as com- 
pared with 331,200. in September, 1900. The number of 
ships which passed through the canal in September was 
307, as compared with 310 in September, 1900. The 
aggregate transit revenue collected in the first nine 
months of this year was 3,019,010/., as com with 
2,693,270i. in the corresponding period of 1900. The 
number of ships which passed through the canal from 
January 1 to September 30 of this year was 2795, as com- 
pared with 2576 in the corresponding period of 1900. 





Hampurc.—The number of ships which entered the 
port of Hamburg in the first nine months of this year 
was 9937, of an aggregate burthen of 6,418,593 tons, as 
oma with 10,121 ships, of an aggregate burthen of 
6,099,687 tons, in the corresponding period of 1900. 
Steamers figured in these totals for 5,722,246 tons and 
5,460,647 tons respectively. The number of ships which 
year was 9624, of egreg mate burthen of 6306 819 tone 
year was of an a tons, 
as com with 10,106 ships, of an aggregate burthen of 
6,140,234 tons in the correspondi iod of 1900, 
Steamers figured in these totals for 0,599 tons and 
5,483,174 tons respectively. 





THe Murray TevecRAPH.—Mr. Douglas Murray has 
2 — a a of experiments = his “ % 
istance high-speed - printing telegra tem,” wi 
which he is been aiteting toads pp oglish post- 
office wire een don and Glasgow. He expresses 
himself well pleased with the results, having obtained 
a speed of 120 words D Paogren under ighly un- 
is is only ten words less than 

for the invention. It = — 


@ ten- 
: 3 and it was decided to 
transcribers working at 70 words per minute, 
and transcribing alternate batches of messages. This 
yay geo gave excellent results. Mr. Murray claims 
that his demonstrations prove the superiority of his 
system over those at present in use, on account of the 
mechanism being more simple, d e, and easy to keep 
RE ar ie 
whole receiving apparatus, ing relays. In addi 
the. sceanyes gee, secre. age snd sdliniio, sad. the 
amount skilled labour is materially reduced. The 
postal engineers are said to be very with the 
apparatus. We understand that Mr. Murray is taking 
his system to Vienna for trials on the Government wires 
there, as soon as the English experiments are completed, 
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THE ELECTRICAL EQUIPMENT OF MESSRS. PALMERS WORKS AT JARROW. 
(For Description, see Page 607.) 


Fic. 1. WestincHoust TaHreE-Poas—E Main GENERATORS. 


Fie, 2. Westincnouse Sream-Driven Excitine Ser. 








ZNGINEERING, NovemsBer 1, 1901. 





——_ 
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NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—Friday, November 1, 
at 8 p.m., adjourned discussion on the ‘‘Second Report to the 
Gas-Engine Research Committee,” by Professor F. W. Burstall, 
of Birmingham University. 

Society OF ENGINRERS.—Monday, November 4, at the Royal 
United Service Institution, Whitehall, a paper will be read 
entitled ‘‘The Main Drainage of Ilford,” by Mr. Roger Gaskell 
Hetherington, MA. The chair will be taken at 7.30 p.m. pre- 





ly. 

Tue InstituTION OF CiviL ENGINEERS.—Tuesday, November 5, 
at 8 p.m., inaugural address by Mr. Charles Hawksley, President, 
and presentation of medals and prizes awarded by the Council. 
Reception by the President in the library after the meeting. 
Rontcen Societr-—Thu y, November 7, at 20, Hanover- 
uare, the Presidential Address, by Mr. Herbert Jackson, F.C.8. 
The chair will be taken at 8.30 p.m. 

Tue Crvit AND MECHANICAL Enainegrs’ Society.—Thursday, 
November 7, at 8 p.m., at St. Ermin’s Hotel, Caxton-street, West- 
minster, when a paper will be read on ‘Electric Traction,” by 
Mr. B. Pontifex, M.C.M.E.S. 
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EDUCATION. 


Waar has not inappropriately been called ‘‘ The 
Industrial Invasion of Great Britain,” which means 
the increase of manufacturing activity in foreign 
countries, has led to wholesome introspection and 
a useful overhauling of our industrial armour. 
On impartial examination, our equipment has been 
found to need considerable furbishing.‘ Among 
other details lacking in efficiency is the system of 
education pursued in Great Britain. Mr. Morley 
said on Wednesday last, at Dundee, that we are, at 
the moment, on the top of a great wave of national 
interest in education. It is to be hoped that the 
interest will be more than momentary, and that 
the impetus given to the subject will keep it 
at the crest of the wave for many years yet; 
for unless our educational system is much im- 
proved in some directions, our industry will 


03 | suffer still more than it has yet done from the 


competition of countries that have developed more 
practical educational systems. Mr. Morley doubt- 
less recognises this, for he later said that ‘all 
those who had inquired into the conditions of scien- 
tific training in Germany and the United States 
were really dismayed when they found the com- 
parative shabbiness and meagreness of the buildings 
and funds and equipments in thisisland.” Although 
in many respects English schools are models 


¢o7| that all foreign countries might envy—and may 


continue to envy until they get scholars of the 
character of English schoolboys—yet it is a fact 
that the country is sadly deficient in those educa- 
tional methods which prepare young men for 
business life. 

It has been stated, by those who study the pro- 
gress of political events, that Parliament is likely 
in the near future to devote considerable attention 


to the educational problem. It is a question that 
has not hitherto been attacked with any conspicuous 
degree of success by the Legislature. This is hardly 
to be wondered at, for education is a matter so 
largely social—it depends so greatly on the teachers 
wan the taught—that laws and regulations can do 
no more than supply the tools ; the value of the 
product depends on their proper use. 

Such being the case, it is with unfeigned satis- 
faction that we notice the inaugural meeting of 
the new educational section of the British Asso- 
ciation, a report of which we commence in our 
present issue. It is to be hoped that the guidance 
it will give to the public and Parliament will result 
in a much-needed improvement in educational pro- 
cedure and practice. Before commenting on the 
new section, however, we will refer to one or two 
concrete examples of the practical value of educa- 
tion abroad which have lately been put forward. 

The Council and Senate of University College, 
Liverpool, recently invited Mr. R. B. Haldane, 
M.P., to deliver an address on ‘‘The Function of 
a University in a Commercial City ;” and in the 
course of the address which was delivered the 
author pointed out that we are forced to realise 
that courage, energy, and enterprise are, in these 
modern days, of little avail against the weapons 
which science can put into the hands of our rivals. 
This is true ; but we would venture to point out 
that even scientific weapons must be weilded with 
‘*courage, energy, and enterprise.” These are the 
industrial virtues upon the ession of which 
Britons have always prided themselves. We must 
not, however, allow national conceit to blind us 
to the fact that other nations also share these 
qualities. 

Mr. Haldane gave a few examples of the manner 
in which higher education has enabled foreign 
countries to more successfully compete with us in 
branches of manufacture we once considered our 
own. For instance, thirty years ago Germany 
exported no beer, but to-day she ships almost as 
much as Great Britain. This the lecturer attributed 
to the admirable instruction given in the German 
technical schools, illustrating how closely the 
academic training of that country is in touch with 
industrial life; a circumstance which is also true 
of the United States, but, we fear, applies only 
in a minor degree to the United Kingdom. The 
aniline colour industry is another example. This 
branch of chemical activity is founded on an 
English discovery, but we had not a body of suffi- 
ciently well-trained manufacturing chemists to 
enable us to hold the start we obtained, and the 
industry has almost wholly passed to German 
factories. In Germany the manufacture has 
been fostered by research in the laboratories of 
universities and technical schools ; with the result 
that great producing institutions, such as the 
Badische Anilin Fabrik, can command an endless 
supply of managers and workmen trained in a 
fashion which we have not been able to equal. 

It is doubtless a sound doctrine that the end of 
technical education should not be to teach the 
student atrade, but it is none the less true that 
the aim should be to so equip him with knowledge 
and adaptability that will enable him to master his 
trade with greatest facility, and consequently fit 
him to mount to the highest position. To » Roe 
the line between abstract principles and practical 
example is one of the most difficult tasks placed 
upon those who direct technical studies. 

A prominent feature connected with the higher 


interests of German industry in its relation to 


applied science is the ‘‘Central Stelle,” of 
which .Mr. .Haldane gave as an example that 
established in connection with the manufacture of 
explosives. Several years ago the rival makers of 
explosives combined together and subscribed about 
100,000/. to found an establishment to be devoted 
to the investigation of the scientific problems on 
which the successful manufacture of higher ex- 
plosives is dependent. The work is under the 
direction of one of the most distinguished pro- 
fessors of chemistry of the University of Berlin, 
who has under him a staff of highly-trained as- 
sistants. The establishment is maintained at a 
subscription of about 12,0007. a year ; and to it are 
relieved, as they arise, problems by which sub- 
scribers in their individual work are confronted, 
whilst there is carried on a regular system of re- 
search, the results of which are communicated to 
the subscribers. 

We have heard of the institutions in Germany of 





‘this nature before, ‘but we must confess that we did 
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not know they were carried to the extent which 
Mr. Haldane tells us is the case. That a not very 
large, although rapidly increasing and doubtless 
lucrative, trade like that of the making of explo- 
sives should be able to collect for the purpose of 
research such a handsome sum as 100,000/., and 
then add the equally important subscription of 
12,0001. a year, speaks volumes for the liberal- 
minded enterprise of German manufacturers. It is 
the more surprising because the making of explo- 
sives has always been one of the most secret arts, 
and it might well have been expected that mutual jea- 
lousies would have prevented the successful forma- 
tion of the Central Stelle. Mr. Haldane, in his 
Liverpool address, went on to say that we have 
nothing of the same kind in this country. That is 
true, but it is to be hoped that before long a 
commencement will have heen made in this direc- 
tion. No doubt our readers will remember that at 
the summer meeting of the Institution of Naval 
Architects held in Glasgow this year* a proposal 
was made by Mr. Yarrow that an experimental 
tank for testing ship’s models, of the same nature 
as that owned by the Admiralty at Haslar, and by 
the Dennys at Dumbarton, should be established 
by subscription amongst those interested, and 
should be available not only for shipbuilders of this 
country, but for all willing to pay for the informa- 
tion obtained, irrespective of nationality. We 
believe the preliminary steps for putting Mr. 
Yarrow’s suggestion— which arose out of some 
remarks made by Dr. Elgar—-into practical shape 
have already been taken, and that there is every 

rospect of the scheme being brought to a success- 
Fal issue. It would certainly be a shame to us if 
we could not do for our chief industry— on which, 
indeed, the fabric of our commerce chiefly depends 
—what the Germans have done for a relatively 
minor branch of manufacture. 

These matters may seem a little aside from the 
educational question, but it may be said that the 
German Central Stelle would be impossible were 
not the system of technical education in that coun- 
try sufficiently well organised to give a staff of 
competent investigators and assistants. We would 
also like to further point out that the admirable 
instruction given in one of the earliest and most 
admirable technical schools—the school of naval 
architecture—produced a class of ship designers 
that placed England in the front of nations in this 
field. Ina past era, it will be remembered, we 
were dependent on the French for our best models, 
and that, again, was due to the then superior tech- 
nical education of our neighbours. 

Returning to the proceedings in the new 
Educational Section of the British Association, 
we think that the Glasgow meeting of 1901 is 
likely to be notable from the addition of this 
Section, which will, if properly conducted, become 
one of the most valuable of all. Certainly there 
can be nothing more strictly within the province of 
an association devoted to ‘‘the advancement of 
science ” than the training of the young; indeed, 
scientific investigation is so dependent on educa- 
tion that one is to the other what victuals are to a 
meal. Now that we have the Section, we wonder 
how the Association has gone on so long without it ; 
and, being wise after the event, are apt to think 
that had the early fathers been so systematic in 
their plan as scientific methods should have made 
them, they would be given an educational, and not 
a mathematical, division the first place, as Section 
A, in the programme. Instead of that, the Educa- 
tion Section follows eleven elder sisters in the 
family of science, and is just 70 years younger than 
the seniors of the group. 

If, however, we are inclined to sit in judgment 
on the great founders of the Association, we may 
reminded that in their time education as a science 
was little thought of in England; even now it barely 
exists, at any rate as a practical factor in our indus- 
trial system. Instead there has grown up a vast un- 
systematic methodless method of teaching lessons, 
and of late years we have spent on it millions in a 
haphazard and piecemeal fashion. Through the 
action of Parliament there has thus, by the Education 
Acts, been erected an imposing enough edifice, but 
it is built on no good foundation. Those who 
have been entrusted with the carrying out 
of the programme have been chiefly anxious 
to teach something of a stereoty form, little 
caring, hardly thinking, what would be the value 
of the instruction. In this way educational pro- 
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cedure has been encouraged to grow without 
form or plan; something added here, something 
there, as the fancy struck its creators, or as the 
loudest shouting of the publicinsisted. An engineer 
who designs a machine, a surgeon who performs an 
operation, or a lawyer who argues a case, has to 
consider each point in its bearing on the rest, and, 
to succeed, must so plan that every detail con- 
tributes to the harmonious structure of the whole. 
That is the true scientific method. 

The educationists have worked on a different 
plan. They have accepted what they have in- 
herited as an article of faith; patching and 
piecing with blind persistence, and have pro- 
duced at last that amorphous mass of procedure 
which we call education, The teaching of the 
few thoughtful men who have had visions of better 
things has been ignored, with the result that 
education, so called, too often becomes a gift of 
doubtful value, and may be less of a blessing than 
the reverse. 

If this appears to anyone an extravagant thing 
to say, let him consider how far the average School 
Board education has benefited many of its recipients, 
to what extent it has helped them in their daily 
task, and how largely the time spent at school has 
hindered the gaining of handicraft skill or has 
checked physical development. Let those who 
think that the ability to read and write is neces- 
sarily an unmixed blessing make themselves ac- 
quainted, by personal observation, not by hearsay, 
with the uses to which these accomplishments are 
often put; above all, let them follow the squalid 
literature that forms the chief, if not the only, 
reading of a considerable part of the lower classes. 

It will not be thought, we trust, that because the 
teaching of the primary schools is often wasted, 
and sometimes harmful, that we advocate national 
education should therefore cease. We have pro- 
gressed too far in civilisation for that. No country 
that aspires to be in the van of nations can afford 
to throw away chances, and we, like others, must 
sift finely to let no considerable quantity of native 
genius or talent go to waste. National education 
ought to do this, and it is not because our system 
is defective that we should have no system at all. 

The task Section L, the new educational 
section, has before it is to so improve the teaching 
system of the country as to make it, firstly, an effec- 
tive net for gathering in those who give greatest 
assurance of usefulness in various spheres of 
activity ; and, having secured the most promising 
subjects, to offer them knowledge chiefly useful in 
their walk of life, imparting it in a way that will 
develop their mental faculties to the most advan- 
tageous degree. 

No section of the Association has a more serious 
and more difficult task to perform. Prejudice, 
self-interest, and public indifference will have to be 
encountered and overcome. The last will doubtless 
— the chief obstacle to progress ; in fact, if the 

ection can enlist the active sympathy of the public, 
its work will be more than half done. Perhaps the 
greatest danger ahead is that the Section may be 
captured a class of schoolmasters, who — 
wedded to stereotyped methods—are less able 
to judge of the value of ways of teaching than 
most other persons, for they see little of the 
results. Moreover, those schoolmasters who 
have the control of affairs are generally men 
fairly well on in years, and have a_ natural 
disinclination to change their methods at the 
bidding of others outside the profession. In addi- 
tion to this they hold their office in virtue of what 
they have themselves been taught, to the educa- 
tion they have received. To render their present 
knowledge and acquirements non-productive by 


be | changing the course of education is equivalent to 


taking away their occupation or sending them to 
school again. The vested interest of the class most 
concerned will therefore probably be often arrayed 
against reform. There are, of course, many school- 
masters so naturally wide minded as to see these 
dangers, and there are very many conscientious 
enough to ignore personal considerations; but one 
must not expect the combination to be over 
ease in a profession that does not tend to 

roaden the mental horizon by bringing its 
followers into contact with their equals, The 
teaching profession, moreover, is in close alliance 
with, and largely forms a part of, another profes- 
sicn in which, at times, one may fancy there is to 
be traced an echo of the claim to infallibility which 
is still advanced by the hierarchy from whence the 
Church has sprung, 





On page 604 we give as many passages from 
Sir John Gorst’s presidential pe as our space 
permits. We think our readers will admit that 
the views expressed are worthy of all acceptation ; 
indeed, the address throughout was so sound, and 
so full of enlightened sentiment, that it was a 
pleasure to listen to it. But though this is true, yet 
on reading it again, with leisure to ponder on what 
it indicates, a feeling of disappointment, if not of 
despair, is aroused ; and this is strengthened by the 
further proceedings in the Section. Sir John Gorst 
is Vice-President of the Board of Education. The 
vote for education, science and art for the United 
Kingdom for last year was over 12 millions (the 
German vote was 25 millions), and in the appro- 
priation of this enormous sum the President 
of Section L of the British Association played 
the chief part. When one compares the senti- 
ments expressed in the address with the actual prac- 
tice of public education—the liberal and scientific 
spirit of the one, and the narrow empiricism 
of the other—one can only conclude that it is 
something far beyond want of knowledge on the 
part of the ultimate educational authority that 
allows of such enormous sums being annually 
wasted by our imperfect system of public educa- 
tion. If our rulers did not know, if they were 
simply ignorant, one might hope that procedure 
would be improved ; but when one reads in the 
address so admirable an epitome of what should 
be, and, moreover, when one finds sound educa- 
tional doctrine common to a large number of 
persons—as appeared by the subsequent papers 
and discussions—one loses hope of amendment. 
What can be done with those who are not 
even wilfully blind, but knowing the right, re- 
fuse to follow it? No doubt Sir John Gorst’s 
actions are tramelled by political considerations. 
There is the Treasury, with its thought of the 
voting mob; there are the permanent officials, 
the reactionary schoolmasters, vested interests ; 
there is the indifference of Parliament and of 
the public. But surely Sir John Gorst’s hands 
are not altogether tied. Has not the Vice-President 
of the Board of Education some influence? Seeing 
his way so clearly, has he no power to choose the 
right path? One wonders whether he has any 
administrative functions, or whether he is simply 
an amiable gentleman who makes an ornamental 
figurehead in the Commons, with a companion 
eftigy in the Lords. 

If its first president would have told Section L 
where the break existed between his admirable 
theory and his department’s very indifferent prac- 
tice, he would have been rendering a service to 
education that could hardly be equalled. 





OVERHEAD WIRES. 

Tue case of the Finchley Electric Light Com- 
pany, Limited, v. the Finchley Urban District 
Council, which was heard by the Lord Chief 
Justice in the Vacation Court on Octover 16, 
raises an interesting question with regard to the 
right of a district council to interfere with a private 
electric supply company who have erected over- 
head supply wires across the highway. It appears 
that the plaintiff company were incorporated in 
1900 with the object (inter alia) of carrying on at 
Finchley and elsewhere the business of an electric 
light company, and to supply electricity. The 
company never held any license or provisional 
order under the Electric Lighting Act, 1882, nor 
was it vested with any statutory powers. It 
has, however, been served by the Board of Trade 
with a copy of the regulations issued under Section 4 
of the Electric Lighting Act, 1888, and with a 
notice to comply with such regulations. The de- 
fendants are one of the numerous local authorities 
who hold a provisional order from the Board of 
Trade for the supply of electricity in their district, 
but have never exercised their rights ; but in this 
instance the local authority have not only failed to 
exercise their own right of supplying electricity 
in the district, but have endeavoured to prevent 
the present plaintiffs from meeting the public 
needs. Thus in an action in the Chancery Division, 
in which the present plaintiffs were defendants, the 
council sought an order to restrain the company 
from breaking up any streets within their district 
for the purpose of laying thereunder electric cables, 
wires, or pipes, or for any other purpose without 
their consent. The company, without admitting 
that they had threatened to open up any , un- 
dertook not to open up any road w.thout the 
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council’s consent in writing. Application was 
accordingly made to the council for leave to lay 
wires, and to open up the streets for that purpose, 
but this was he The company thereupon 
commenced to supply electricity by means of over- 
head wires, and on September 28 last the com- 

any’s workmen carried an overhead wire across 
the Regent’s Park-road from a pole already erected 
on private land at the corner of the East End and 
Regent’s Park roads to a point on private pre- 
mises at the other side of the road, in order to 
supply certain private premises with electricity. On 
October 1 the defendants’ surveyor gave orders for 
this wire to be cut, and it was cut accordingly. The 
company naturally sought an injunction to restrain 
this interference with their property. It was 
argued by the defendants’ counsel, in justifica- 
tion of their conduct, that they were en- 
titled to cut the wires as protectors of the public 
interest, and that a body without statutory powers 
cannot be in a better position than one who has 
them. The Lord Chief Justice, in the course of 
his judgment, said: ‘*I must assume that in 
some way the plaintiffs have obtained the assent of 
the owners adjoining the highway to the wires 
being put up. The defendants are willing to give 
an undertaking not to cut any more wires; but 
that will not maintain the status quo. I must 
grant an injunction in the terms of the motion.” 
The injunction was as follows: ‘‘To restrain the 
defendants, their officers, servants, &c., from 
breaking, cutting, severing, or otherwise inter- 
fering with, or causing to be broken, cut, severed, 
or otherwise interfered with, the electric lines or 
cables of the plaintiffs over or across the Regent’s 
Park-road, or any other road or street within the 
urban district of Finchley, or elsewhere, or from 
doing any act whereby the plaintiffs might be 
hindered or obstructed in erecting or carrying 
electric lines or cables over or across any of such 
roads or streets at a height not less than that 
required by the regulations prescribed by the 
Board of Trade in that behalf.” 

Those who are interested in the development 
and progress of electricity supply cannot but 
rejoice at this decision. True, it is only an interim 
injunction that has been granted ; no final decision 
as to the right of a private supply company to 
suspend wires over the highway has been pro- 
nounced by the Lord Chief Justice. We anticipate, 
however, that the injunction will be made perpetual 
when the case is fully heard. The Electric Lighting 
Acts give a local authority no right to interfere 
with wires suspended over the highway; the 
Highway Acts confer no right upon the highway 
authorities to interfere with any property which is 
not an obstruction to the wayfaring public. Where, 
then, is the charter of the Finchley Urban District 
Council which justifies the action of their surveyor 
in the present case? They will have to produce 
it at the hearing if they wish the injunction to 
be dissolved. There seems to be an impression 
in some quarters that electricity cannot be sup- 
plied to the public except under the auspices 
of a Provisional Order or Act of Parliament. This 
is quite a mistaken view. There is nothing in 
any of the Electric Lighting Acts which renders it 
compulsory for those who wish to supply electricity 
to their neighbours to seek Parliamentary or other 
powers, 

So long as the regulations laid down by the 
Board of Trade for the safety of the public are duly 
observed, there is nothing which can interfere with 
the right of supplying electricity for profit. In the 
present case the landowners on either side of the 
road, in whom the soil of the highway is vested 
‘“usque ad medium filum viue,” had allowed the 
company to erect the posts on their lands. What 
public interest could have been affected by the sus- 
pension of the cable high above the reach of the 
traffic ? 

One other matter calls for remark. In many of 
the articles which have recently been written upon 
the great subject of municipal trading, complaint 
has been made that in many cases local authorities 
having obtained provisional orders, to the exclu- 
sion of private enterprise, have placed their 
orders on the shelf and have made no use of them. 
Here the local authority, not content with lying in 
the manger like the proverbial dog, have adopted 
a militant attitude towards a company which 
has endeavoured to meet the public need. Let 
those who advocate municipal trading consider 
whether the methods of their clients are worthy of 


SOUTH AFRICAN COAL. 


By reason of the war the coal-mining industry 
of the Transvaal has been passing through a very 
trying and unprofitable time. It depends mainly 
for its market on the gold mines, and only a few 
of these have been permitted to resume operations. 
The consumption on the railways has been above 
the average, but it has not sufficed to compensate 
for the reduction in the gold-mining requirements, 
and, besides, there has been a shortage of trucks, 
owing to the pressing of the bulk of the rolling 
stock into the service of the military. The reader 
may be reminded that the bulk of the coal con- 
sumed on the Rand comes from mines which are 
readily accessible, being situated in the East Rand, 
not more than 25 or 30 miles distant. To supplement 
supplies from the East Rand district, coal is also 
brought from Middleburg—a locality which, though 
richer in fuel, has the disadvantage of being about 
100 miles distant from Johannesburg. This dis- 
ability is partially offset, however, by the superi- 
ority of its coal, the calorific value of two bags of 
Middleburg being equivalent to three bags of East 
Rand. The Netherlands Railway granted the 
Middleburg mines rates which were in a sense pre- 
ferential, as compared with those charged to the 
coal companies in the East Rand district, and 
whereas the latter had to pay something like 3d. 
per mile freight, the charge to Middleburg com- 
panies was upon the basis of 1d. per mile per ton. 
But this reduction was not sufficient to neutra- 
lise the great difference in distance to the Rand 
market. 

Still, in normal times a material quantity of Middle- 
burg fuel got into the Rand, and for the rest there 
is a sea outlet at Lorenzo Marques, where it is grow- 
ing in popularity. The East Rand mines are centred 
round Boksburg and Springs, of which, however, 
only the last counts for much nowadays, Boksbur, 
coal being of very inferior quality. The principa 
companies are the Clydesdale, Transvaal Coal 
Trust, Great Eastern, Cassell, and Springs. For 
the time being, the railways are the best customers 
for both the East Rand and the Middleburg col- 
lieries. When peace is finally restored and the 
demand reaches a normal level again, it is intended 
to open a number of new collieries in the last- 
named district, where there is plenty of coal un- 
tapped. At Balmoral, the seams reach nearly 30 ft. 
at Brugspruit the Anglo-French Exploration Com- 
pany has proved 48 ft. in four seams, at Witbank 
there is over 13 ft., while the working thickness at 
the Transvaal and Delagoa collieries is quite 12 ft. 
In the eastern part of the district the Belfast mine 
has a seam the thickness of which averages 26 ft. 
It must not be assumed that the coal is continuous 
throughout the area. But before any definite idea 
of the actual superficial extent of the coal forma- 
tion can be arrived at a great deal more exploratory 
work is necessary. 

Natal is possessed of very extensive deposits of 
coal, for which the years to come are likely to see a 
considerably enhanced demand. Estimates of the 
workable areas of coal under present conditions can 
only include the districts from Glencoe to Newcastle, 
or about 560 square miles out of a total area of 1800 
square miles. From that also large deductions 
must be made for the area of coal affected by 
igneous action, for areas from which the coal has 
been denuded, and for areas of inferior fuel, which 
would leave about 150 square miles of workable and 
saleable coal under present conditions. With an 
allowance of 25 per cent. for waste, including aban- 
doned pillars and unsaleable dross, there is left a 
total of about 764,000,000 tons of available coal. 
The report of the Mining Commissioner for 1900, 
recently published, shows that the output in 
that year was 241,330 tons, as compared with 
328,693 tons for 1899. Seeing that posses- 
sion of the principal collieries was not ob- 
tained until May after the Boer invasion, and 
that some time was occupied with repairing the 
damage done by the enemy, the decrease of 
87,363 tons is easily accounted for; in fact, the 
Commissioner thinks the result ‘‘speaks well for 
the energy displayed in reopening the mines.” 
The average value of the output was 20s. per ton ; 
but this was due to quite abnormal circumstances, 
and it compares with 8s. 6d. per ton before the 
outbreak of the war. The exports to the Transvaal 
and the Orange River Colony in the twelve months 
were 9984 tons, in comparison with 7758 tons in 
1899, an increase of 2226 tons; whilst the coal 
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bunkered was 118,740 tons, as compared with 


156,267 tons in 1899. The amount of foreign coal 
imported during last year was 31,582 tons. 
cent reports state that the collieries continue to 
be actively employed, and although the supply of 
trucks does not permit of full-time working, the 
output is steadily rising. Further north in Zulu- 
land are coalfields, the full importance of which 
has never yet been fully appreciated. The most 
important measures yet discovered are those of 
St. Lucia and Ntambanana, owing to their proxi- 
mity to the coast. Some time ago we heard of a 
scheme for connecting the St. Lucia fields with 
Durban—a distance of about 170 miles—by means of 
an extension of the North Coast Railway. Under 
the terms of this railway concession, however, the 
Ntambanana coal, though 40 miles nearer Durban, 
would still have to pay the same rates as the St. 
Lucia coal, unless advantage were taken of the 
—— of the Ntambanana to the mouth of the 
mblatuzi River. It is said that with a compara- 
tively small outlay it would be possible to utilise 
the lagoon at the mouth of the Umhlatuzi River as 
a harbour for lighters, which would be loaded with 
coal and towed during favourable weather to 
Durban. A good deal remains to be done, how- 
ever, in connection with the development of the 
carboniferous resources of Zululand. A hydro- 
graphical survey of the mouth of the Umbhlatuzi 
River and lagoons in connection therewith should 
be made. The sinking of a series of boreholes should 
be undertaken, and arrangements made for the 
proper testing of the quality of every seam of coal 
of practical importance. 





NOTES. 
Tue Liasritry or Moror-Car Drivers. 

From a recent case in the Bungay County Court, 
it seems that motor-car owners cannot held 
responsible for the remoter consequences of their 
user of automobiles on the high road. It appears 
that, on October 9, Robert Murton, a farmer of 
Lowestoft, sued the Hon. John Mulholland for the 
sum of 191., by way of damages arising from in- 
juries sustained by his horse and cart, due, it was 
alleged, to the negligent and furious driving of a 
motor-car. -The horse and cart were passing over 
a narrow bridge across the Waveney at Oulton 
Broad, when the defendant, who was in a motor- 
car with two ladies and a little girl, being unable 
to pass the other vehicle, sounded a horn twice. 
The plaintiff's horse was frightened, and broke 
away from the driver, striking, a gateway and up 
setting the cart. It was urged on behalf of the 
plaintiff that the speed of the car was excessive, 
that the blowing of the horn was unreasonable, 
and that the defendant did not use proper care 
and caution in the circumstances. Without calling 
ing on the defendant’s counsel, Judge Eardley 
Wilmot gave judgment for the defendant. He 
said: ‘‘Motor-cars are now recognised by the 
Legislature, and they have as much right to 
use the highway as any other vehicle. Horses 
must get used to them. It is quite clear that 
in the present case the horse was frightened 
by the horn; but sounding the horn is exactly 
what the law says drivers of motors must do, and 
I fail to see any evidence of negligence.” It will 
be noticed that the learned judge was apparently 
satisfied, in this instance, that the speed of the 
motor was not excessive. 


FreNcH ENTERPRISE IN YUNNAN. 


The agent of the French Government, and also 
of French capitalists, is endeavouring to push on 
his pet scheme for a railway from Laokai to 
Yunnan-fu, for which he has already secured the 
approval of the French Cabinet to the conven- 
tion he has made with a syndicate of Paris bankers 
to build the line at a cost of 70,000,000 francs, 
At present the greater part of the export and import 
trade of Yunnan is carried through the open town 
of Mengtse, about 150 miles south of Yunnan- 
fu, or Yunnan-sen—as the French call the capital— 
and quite near the Tonkin border. Mengtse is distant 
from Yunnan-fu eight easy stages for pack-horses, 
over a table-land sloping up to northwards. Its 
climate is excellent ; but a day and a half’s journey 
to the south from Mengtse brings the traveller into 
the low-lying and tropical valley of the Red River 
at Manhao, whence there is direct communication 
with the sea. Goods are brought from Hong Kong 
to Haiphing on the Tonkin coast, and thence u 
the Red River in junks. Small steamers can reac 








Laokai on the Chinese frontier, where M. Doumer 
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means to start his railway, but the navigation is so 
uncertain that shippers prefer junks. The diffi- 
culties of navigating the Upper Red River and the 
two days’ mule transport, from the river valley up to 
the plateau of Mengtse, are serious hindrances to 
the trade; yet pr, is the commercial key of 
the best districts of Yunnan, and the chief town of 
a district containing a population of about 2,500,000. 
Its trade has been increasing rapidly. In 1897 it 
was valued only at 560,000/., while last year it was 
robably over a million. Withal, the town of 
engtse is neither large nor wealthy, being little 
more than a forwarding station. Its chief pro- 
duct is tin, and it exported nearly 250,000]. worth 
of that metal in slabs during 1899. The mines of 
Kuo-chin are conveniently situated not far from 
the town, so that the expense of transport is small. 
When we note that the exports of tin from Singa- 
ore during 1899 were valued at 1,200,000/., while 
engtse exported slabs valued at more than one- 
fifth of that amount for the same period, it will be 
realised that Yunnan very possibly possesses rich 
mineral resources, which may render M. Doumer’s 
railway a commercially profitable, as well as 
strategically important, venture. 


Tue CHEMISTRY OF Propucer Gas. 


It has long been known that at certain tempe- 
ratures carbonic acid gas in contact with carbon is 
unstable, and, taking up an additional atom of 
carbon, becomes carbon monoxide. It is less gene- 
rally known that the latter gas is also unstable 
under certain conditions, reverting to CO, with 
deposition of carbon. These cases of dissociation 
and combination have recently been carefully studied 
by M. O. Boudouard, who, in a recent issue of the 
Bulletin of the Paris Chemical Society, discusses the 
bearing of his researches on the metallurgical indus- 
tries. He has ascertained in what proportions the 
two gases form stable mixtures at different tempera- 
tures when in contact with fuel, and claims that a 
comparison of his results with analyses of producer 
gas, will, in any case, give useful information as to 
the working of the apparatus. His results show 
the maximum proportion of carbon monoxide which 
can be obtained with a producer working at a given 
temperature. These maximum results are in practice 
never attained. The ideal producer should yield 
merely CO and N in the proportion of 24.3 volumes 
of CO to 65.6 of N. Owing to dissociation of the 
CO, the gas in practice always contains CO,, and in 

reater 24g as the working temperature is 
ower. In fact, the conditions of working can be 
so arranged that the whole of the carbon is obtained 
as OO,. For instance, a high velocity of the air 
through the furnace is favourable to the production 
of CO,, since insufficient time is given for its re- 
duction, after formation, to CO by taking up more 
carbon. A porous and finely-divided fuel, on the 
other hand, promotes a good yield of CO, as does also 
a high temperature of working. In laboratory ex- 
periments it was found that in passing CO, over 
carbon at the temperatures noted below, the follow- 
ing proportions of CO were obtained : 


Deg. Cent. Per Cent. of CO. 
600 23 
700 58 
800 93 
900 96.5 
1000 99.3 


Thus, at 1000 deg. the CO, is practically com- 
letely broken up, but producers never work at so 
high a temperature, and hence always give a 
certain proportion of CO,. In actual practice the 
gases are, of course, largely diluted with nitrogen, 
which makes a longer time necessary for the estab- 
lishment of equilibrium. Similarly, the kind of 
fuel used is of importance. Equilibrium is estab- 
lished pretty quickly when wood carbon is used, 
but with coke, and, above all, bone carbon, the 
stable state is not reached after several hours’ 
heating at 800 deg. Cent. Summing up, to get a 
good yield from a pope the air current through 
the furnace should be slow, the temperature high, 
and the combustible porous and finely divided. 
In blast-furnaces the carbon monoxide is formed 
in the hottest part of the furnace, near the tuyeres, 
since here the temperature is too great for CO, to 
exist. This CO, proceeding upwards through 
the furnace, picks up oxygen from the ore, 
forming O©O,, and then, meeting with glowing 
carbon, is again partially reduced to CO. If 
the quantity of this latter gas produced in the 
neighbourhood of the tuyeres is already suffi- 


cient to reduce the ore, this second production of 





CO constitutes a useless loss of heat. Hence, within 
limits, the loss of heat through the comparatively 
thin walls of the upper portion of the furnace may 
be made up for by the lessened production of CO 
in this portion of the furnace, following the re- 
duction of the temperature consequent on the 
loss of heat. Again, the less the time the 
CO, is in contact with the hot fuel the less the 
carbon monoxide formed ; hence high air pressures 
should be used with high furnaces, though too great 
arate of flow of the air may prevent the proper 
reduction of the ore. The fuel should also be in 
as large pieces as possible, so as to expose a sma'' 
surface to the carbon dioxide. 





THE LATE HERR JOSEF VIRAG. 

WE regret to record the death of Herr Josef Virdg, 
on October 24, after a very short illness. Herr Virag, 
who was only thirty-one years of age, was joint 
inventor of the Pollak-Virdg telegraph, a description 
of which appeared in ENGINEERING of December 7, 
1900, page 750. He was born in 1870 at Foéldvar, and 
died in Buda est. He was educate( in the schools of 
Brasso and Kolosvar, and obtained the engineering 
diploma of the Josef Polytechnic, of Budapest. Four 
years ago he was assistant to Professor Wittman, and 
remained with him for three years. He then entered 
the service of the State as ministerial engineer, and 
was appointed patent judge in the Royal Hungarian 
Patent Office, in which position he was still employed 
at the time of his death. I his leisure hours he occupied 
himself with many experimental researches; and in 
1898, at the instance of the United Electrical Company 
of Budapest, he commenced experiments with Anton 
Pollak's telautograph. As aresult of these experiments, 
an apparatus was devised, capable of sending and re- 
cording 800 to 1000 impulses per second, and of trans- 
mitting messages in Morse code at phenomenal speeds. 
The fame of the apparatus spread abroad, and expari- 
ments of a highly successful character were carried out 
between Berlin and Budapest, and later between New 
York and Chicago. Later on, the apparatus was so 
developed that instead of Morse signals it was made 
to write directly in Latin characters; and recently a 
working line has been established employing this 
system between Budapest and Fiume, a distance of 
600 kilometres, upon which a speed of 40,000 words per 
hour was obtained, in good legible writing. Virag 
was much liked among le engineers, and is 
much lamented. 





TRACTORS FOR MILITARY PURPOSES. 

We have received from the War Office the following 
announcement : 

It being essential that tractors for military purposes 
should be capable of a much greater radius of action, 
without ae of fuel or water, than is at present 
attained by any such engines constructed for either 
military or commercial purposes, the Secretary of State 
for War offers prizes as under for the best trastors meeting 


the requirements mentioned hereafter : . 
First prize... 1000 
Second prize ... vs 750 
Thrdprisce.... ... 500 


To each prize will be added a bonus of 10/. for every 
complete mile, beyond the minimum of 40 miles required 
by ph 2 of the “‘ Requirements,” that the tractor 
pb such prize can travel under the conditions there- 
in described. The total amount of this bonus shall not 
exceed the value of the particular prize to which it may 
be added. 

2. The trials, which will be conducted by the War 
Oftice Committee on Mechanical Transport, will commence 
in the spring of 1903, and will extend over a considerable 

iod, so that the tractors may be thoroughly tested. 
The exact nature of the trials will be determined upon by 
the above Committee. A general scheme will be drawn 
up and issued to all competitors, but the Committee re. 
serve to themselves full powers to carry out any addi- 
tional tests that they may deem necessary, whether in- 
cluded in the general programme or not. The Committee 
reserve to themselves the power of rejecting any tractor 
which does not comply with the requirements published 
herewith, or of suspending, ab any stage, the trials of 
any tractor which in their opinion has proved itself un- 
suitable. : 

3. The decision of the Committee on all matters con- 
nected with the competition shall be final. 

4. Forms of entry will be supplied on application to the 
Secretary, hanical Transport Commi War Office, 
Horse Guards, Whitehall. Firms or individuals who 
intend to enter must send in these forms, duly com- 
pleted, to the Secretary, not later than January 1, 1903. 

5. No tractor will be admitted to the tri less a 
fully-dimensioned set of drawings, and a specification, 
giving complete details, exactly as submitted for trial, 
toge er with a statement of the a have been 
lodged with the Secretary, Mec! port Com- 
mittee, before the commencement of the trials. 

6. A firm or individual may enter more than one tractor, 
but the conditions of paragraphs 4 and 5 must be com- 
plied with for each separate machine entered. 

7. His Majesty’s Government to have the righd of pur- 





noma Hag or any of the competing tractors at the price 
stated by the competitor under paragraph 5. 

8. All designs and specifications lodged under oo 
graph 5 will be considered confidential, and those of th 
tractors that may be purchased will be retained for the 
purposes of the Government, but without prejudice to 
patent rights. Those of the tractors not purchased will be 
returned to the competitors after the trials. 


STATEMENT OF REQUIREMENTS OF TRACTOR FOR 
Miitary PURPOSES. 


1. Not to exceed a gross weight of 13 tons when fally 
loaded ey all iss fuel ond water. and — all agen 
necessary for its proper manipulation on the march, an 
must be independent of any extraneous machinery for the 
supply of its motive power. 

. To be capable of hauling a gross load of 25 tons for 
not less than 40 miles over ordinary roads, having, so far 
as may be possible, grades not exceeding approximately 
lin 18, at an average speed of 3 miles an hour without 
at any time exceeding a speed of 5 miles an hour, using 
only the fuel and water that can be carried on the tractor 
itself, without being replenished during the journey from 
either a separate vehicle or from any other source ; 
and, in the case of a steam engine, without reducing the 
amount of water in the boiler below a safety level to be 
fixed upon by the Committee. 

3. To be capable of hauling a gross load of 12} tons 
along a good level road for a distance of not less than 1 
mile at a speed of 8 miles an hour. 

4. To be capable of hauling a gross load of 124 tons up 
a slope of 1 in 6 (for this test the tractor can be fully 
loaded with fuel and water). 

5. To be so designed and constructed that it shall be 
capable of travelling on all classes of roads and over 
rough ground without excessive wear and tear or injary, 
either from shock or from any of its lower portions strik- 
ing obstacles projecting from the surface of the ground, 
or from the wheels sinking into the ground in soft places, 
or from other causes, and to be capable of being driven 
through water 2 ft. deep without its motive power being 
seriously affected. 

6. To be capable of being driven either ahead or 


astern. 
r To be fitted with efficient brakes on all driving- 


wheels. 

8. To be efficiently spring-mounted on all axles. 

9. Provision must be made for rapidly locking together 
each or every pair of driving wheels. 

10. To be capable of being steered by one man, and 
entirely controlled and manipulated by not more than 
two men, who must ba placed in convenient positions for 
the work they are required to do. 

1L. To be provided with adequate covering to protect 
the men from the weather. 

12. The handles, levers, or other arrangements for con- 
trolling the mechanism to be so arranged that the tractor 
may be driven either ahead or astern, changed from one 
speed and from one direction of movement to another, 
steered, have brakes applied, and have any oiling or 
adjustments, necessary whilst travelling, carried out 
without the driver or assistant (if employed) leaving his 
normal position. 

13. Proper arrangements to be made that no part of the 
machinery be liable to es from mud or dust. When 
casings are used these should be dust-proof, and readily 
removable for inspection and repair. 

14. To be fitted with a winding gear, carrying 75 yards 
of fiexible eS steel-wire rope, 2} in. in circumfer- 
ence, the breaking strain of which must be not less than 
15 tons, with suitable leading sheaves arranged so that a 
fair lead may be obtained for the rope from the drum to 
either the forward or after end of the tractor, and from 
thence in any direction within an le of 90 deg. on 
either side of the fore-and-aft centre line of the tractor. 
The windiog gear to be arranged so that the wire rope 
can be paid out from the drum whilst the engine is 
moving ahead. 

_ 15. The driving wheels to be not less than 6 ft. 6 in. 
in diameter, nor less than 18 in. wide across the tyres. 

16. To prevent the tractor being stopped by its weight 
being taken on under surfaces, should the wheels sink 
into the ground, the clearance between such under sur- 
faces and the ground must not be less than 18 in. 

ee Nob to exceed the following outside overall measure- 
ments : 


For the fixed parts of the 
Height from the ) engine ... ni ae, 
ground level ) For removableparts, such 
: as chimney, roof, &. ... 12 ,,. 
Width ‘ ce abe ee ... 7£t. 4in. 
Length ... 20 ft. 


18. No restrictions are placed on nature of fuel or class 
of engine, whether steam, internal combustion, or other- 
wise, except that oils having a flash point of less than 
75 deg. Fahr. (Abel’s close test) must not be employed. 

19. As the tractor is intended primarily for hauling 
purposes, it is not essential that a flywheel should be 
eg pe from which machinery can be driven by a belt ; 

ut if a flywheel is fitted, it must be made of steel. 

20. No armouring need be arranged for. 

21. In the case of steam engines : 

(a) The boiler may be of any form or material, but 
the construction must be such that it will comply 
with the requirements of the Manchester Steam 
Users’ Association. Boilers normally working at 
exceptionally high pressures are not desirable. 

(b) The boiler must be so designed that it can be 
easily washed out. 

(c) An efficient arrangement must be fitted for pre- 
poy emission of sparks from the chimney. 

(d) The boiler feed apparatus must be in duplicate. 
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(e) A reliable water-lifter for filling the engine tanks 
must be fitted. 

(f) If coal fired, means must be provided to deal 
with fuel that clinkers freely, and the grate area 
must be sufficient to enable coal of a very inferior 
quality to be used. : 

(g) If —_——- apparatus is employed, ib must 
be substantially constructed, and not liable to 
damage from vibration or to be clogged up by 


dust. 

(h) If a condenser is used, means must be provided 
for properly filtering the lubricating oil, if any 
al in the engine, from the condensed water 
before returning it to the boiler. 

92, If internal combustion engines are used, it is desir- 
able that means should be provided for starting the 
engine, putting it into gear, and starting the load without 
noise or shock. y . 

23. If friction clutches are used, the material forming 
the working surfaces of the clutch must be such that it 
will not require frequently renewing, and provision must 
be made that the clutch can be easily adjusted on the road. 

24. If liquid fuel is used, means must be provided for 
rapidly filling the tanks on the tractor. 

Nors.—In considering the merits of competing vehicles, 
special importance will be paid to the following points : 

(a) Distance over which a gross load of 25 tons can 
be hauled at 3 miles an hour with the fuel and 
water that can be carried on the tractor without 
replenishment. _ 

(6) Prime cost, having due regard to efficiency. 

(c) Economy in working and maintenance. 

(d) Ease of steering and manipulation. 

(ce) Simplicity of design, accessibility of parts, and 
the iness with which repairs can be effected, 
or worn parts replaced on the road. 

(f) Abzence of noise, vibration, smoke, or visible 
vapour. 

(9) The means by which the working parts are 
prevented from being damaged by mud and 


dust. 
(h) Capability of working with fuels varying in 
description and quality. 





THE WESTINGHOUSE FRICTION 
DRAUGHT GEAR.* 

Ir has been generally claimed by the advocates of 
spriog draught gear that the friction draught rigging is an 
unnecessary expense, and that the economical results 
claimed for it could only be detsrmined after many years 
of experience, if at all, Ib is interesting to learn, there- 
fore, that a record has been kept on the Butte, Anaconda, 
aud Pacific Railway, where an opportunity was offered 
for direct comparison, which proves that this claim is not 
true. Should future experience continue to be the same 
—and there is no apparent reason why it should not— 
there can be no question as to the beneficial results of the 
use of friction draught rigging. If it is admitted that the 
conditions under which this record was made are exces- 
— severe, it must be also admitted that the principles 
are the same in lighter service, and it is only a question 
of how much longer it will take for the friction draught 
rigging to pay for itself. 

he subject is one of the greatest importance, and in- 
creasing ia gravity daily as more cara and locomotives of 
great capacity are put into service. The report which 
we give below was taken with great care from the car 
foreman’s record and verified by the operating officers of 
the road, who vouch for its correctness. It will be 
noticed that the claim made for the Westinghouse draught 
gear that it greatly reduces the draught gear stresses in 
the direction of its greatest) weakoess, pulling or exten- 
sion, is fully sustained. It is evident that nearly all the 
breakages reported were from pulling stresses rather than 
compression strains. For instance, about one-third of all 
the breakages were of the yokes, which, of course, are only 
broken in pulling. 


RecorD or Friction Dravcut GEAR ON BUTTE, 
ANACONDA, AND Paciric Rattway Cars. 


The Butte, Anaconda, and Pacific road has 520 
50-ton Pressed Steel Car Company’s ore cars, all of 
which are fitted with the Westinghouse friction draught 
gear, and used in ore traffic between the mines in Butte 
and the smelters in Anaconda, Montana. The compara- 
tive records given below are for 155 of the above 520 
cars, five of which were placed in service in August, 
1898, and the remaining 150 in June, 1900 ; the remainder 
of the 520 cars having been placed in service more recently. 
The couplers on these cars have 6-in. shanks, excepting 
the five cars firat in servics, which have 5-in. shanks. 

One of the connecting lines of the Butte, Anaconda, 
and Pacific has a number of similar steel cars, equip; 
with twin-spring draught gear, also having couplers with 
6-in. shanks, and used in the coal traffic over the Butte, 
Anaconda, and Pacific Railway, to the smelters in 
Anaconda and the mines in Butte. 

The record of draught-gear failures and mil made for 
the six months from November, 1, 1900, to May 1, 1901, 
on 50-ton steel cars, both foreign and home, on the lines of 
the Butte, Anaconda, and Pacific Railway, is given in 
the Tablein the next column. 

It therefore appears that the average monthly mileage 
of os steel cars on the Butte, Anaconda, and 
Pacific was 15,738 miles ; while the average monthly 
mileage of the Butte, Anaconda, and Pacific cars was 
135,650, or 8.6 times greater. 

._ The yokes on the foreign cars were of 1 in. by 4 in. 
iron, while nearly all of those on the Butte, Anaconda, 
and Pacific cars fitted with friction draught gear were of 


* From the Railway and Engineering Review. 
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1 in. by 44 in. iron. Of the ninety breakages of draught 
gear on foreign cara, 25 were oe Boe yokes, Deducteng 
this number on account of yokes being unlike, we have 65 
couplers and knuckle b: on foreign cars to three 
on the Butte, Anaconda, and Pacific cars, or more than 
21 times as many. On an a mileage basis, the break- 
ages on foreign cars were 185 times as many on the Butte, 
Anaconda, and Pacific cars, fitted with the friction 
draught gear. 














No. of Failures.| Car Mileage Ratio of Mileage. 
Foreign Bey Foreign eg Foreign Ti 
1900. - Pie 
Novembe: 18 0 14,455 | 149,820 1 10.3 
December 20 1 17,183 | 146,040 1 8.4* 
1901. 
January..| 18 22,356 | 139,800 Bi 6.2 
February 10 0 13,263 | 97,380 a 7.3 
March .. 13 1 11,637 | 131,640 1 11.3t 
April 10 1 15,535 | 149,220 1 9.3 
90 3 




















* Three (3) B., A., and P., and three (3) foreign cars had sills 
— in a collision, and two (2) of the latter had couplers 
roken. 

— draught - gear cylinder found cracked two weeks 
earlier. 


We are assuming that the couplers on foreign cars were 
of equal strength with those on the Butte, Anaconda, and 
Pacific cars, and as all of the former had the extra large 
6-in. shank, and therefore were designed for especially 
severe service, this assumption seems amply justified. 
The breakages on foreign cars were divided as follows : 
35 couplers, 30 knuckles, 25 yokes ; total, 90. 

On Butte, Anaconda, and Pacific cars but three couplers 
were broken and no knuckles or yokes, this comprising 
the entire breakage of draught attachments in six months’ 
service. Compared with thirty-five broken — on 
foreign cars, and allowing for the home cars making 8.6 
times greater mileage, the breakage of couplers only, on 
an equal mileage basis, on the foreign cars with the double- 
spring —— gear was 100 times as great; or 300 couplers, 
instead of three, would have been broken on Butte, Ana- 
conda, and Pacific cars had they been equipped with the 
spring draught gear. 

The saving in coupler breakages only in six months’ 
service by the use of the friction draught gear on 155 cara, 
as shown by the above record, was enough to pay the 
entire cost of the friction draught gear with which they 
were equipped, the saving in broken knuckles and yokes 
being additional and in the nature of an increased interest 
—and a large one—on the investment. 

The ore service on the Butte, Anaconda, and Pacific is 
as severe as the grades are steep, reaching 132 ft. per mile, 
while the locomotives are very heavy and powerful, those 
used between terminals being eight-wheel connected 
Schenectady compounds. Trains of fifty and sixty loads 
are handled one way and empties the other, all the air 
brakes on the latter rarely ever pei used, resulting in 
additional severe strains on the draught gear. 

At each terminal the powerful switch engines employed 
work on heavy grades, enabling them to handle but few 
cars at a time, which causes a great deal of switch- 
ing and an unusually severe service for the draught 
attachments. The use of heavy locomotives on stee 
grades, handling cars of large capacity—conditions whic 
are rapidl ming common on many roads—probably 
accounts for the inadequacy of the spring draught gear, 
although of the —— type and greatest capacity, to 
protect the couplers from breaking. The record at the 
same time brings out very clearly the great value and 
really indispensable character of the friction draught gear 
under these conditions. 





GYROSCOPIC ACTION AND THE LOSS OF 
THE ‘* COBRA.” 
To THe Eprror or ENGINEERING. 

Str,—I do not wish to take up your valuable space 
with uselees discussion on the question of the possible 
effect of gyroscopic action in the case of the Cobra. 
In this connection, however, there are already some 

ints brought out which are worth noting. In the 
letter of Sir Hiram Maxim of October 9 we find the 
essential elements of the gyroscope in question stated 
concisely, as follows : 

“When two g pes are mounted in the same 
frame, provided that they are of the same weight, and 
are rotated at the same velocity in opposite directions, 


ped | they do not offer any real or apparent stability or 


stiffness to the frame.” 

To secure this desirable result all the conditions stated 
must remain constant, or the resistance to changing the 
plane of rotation begins to appear. The only element in 
the above which is subject to change by the conditions in 
question is that the rotation in opposite directions must 
be 4S same speed. ‘ 

‘‘Then again, a single gyrosco) 
offers no resistance to being tilted in a vertical direction, 
providing that the frame is sufficiently rigid to prevent 
the gyroscope from moving to the right or to the left. Ib 
is the freedom of the angle to change in horizontal direc- 
tion, which gives the stiffness or resistance against a 
vertical movement.” : 

In the above statements we have the essential condi- 
tions for the development of gyroscopic action. 

In calculating the strains to which ma‘ may 
subjected, it is usual, I believe, to make the calculations 
for the worst possible conditions that may occur, and if 


spinning in a frame 


be | Friday 


this be done in the present instance, I think the problem 
will assume a phase where the equation 0 = 0, sue 
by Sir Hiram, will not be an important factor. 

There is a difference between the conditions in which 
the gyroscope has been tested in the past, and the condi- 


tions of a gyroscope floating u @ liquid, subject to 
every conceivable change ol teton aad ae gy There 
is an equally great difference between the condi- 


tions of the illustration where supposing “that the 


Cobra had been vided with trunnions trans- 
versely th h the centre of gravity, and that > be had 
been mounted on bearings so as to be trained freely 


in any direction,” and the actual conditions which must 
have existed when the Cobra was labouring in a heavy 
sea. In the one case the are moved in some 
arc round a fixed point, and su uently both gyro- 
scopes are moving out of their planes of rotation invari- 
ably at the same rate of speed. In the case of a ship 
afloat the point around which the gyroscopes are moved is 
a continually changing one, never fixed. The ship may 
take a violent pitch, move in a horizontal e, and 
make a heavy roll all at one time. ether or 
not the moving of one gyroscope out of its -plane 
of rotation at a greater speed than that of the other 
penta rotating in the opposite direction, would 

equivalent to a change in speed of rotation or not, is 
@ point which does not seem to tou upon, I 
think it would be quite within the possibilities to imagine 
a movement of aship in a heavy seaway whereby two 
masses, although fixed to the same rigid frame, would 
describe an arc around a moving point at different rates 
of speed. This isa hard matter to describe, but when it 
is remembered that the centre round which the gyro- 
scope frame moves is not a fixed point, and that the 
frame is subject, not only to a pitching motion, but to 
rolling motion as well, such a condition of affairs is con- 
ceivable. 

Another possible condition is that where the stern of 
the boat is raised, accompanied at the same time by a 
heavy roll of the ship, under which condition one set of 
propellers revolving in one direction would be out of the 
water, and their rotation naturally accelerated, while the 
other pair of propellers rotating in the opposte direction 
would bs more deeply submerged than usual, and their 
——_ of rotation would be correspondingly retarded. 

ow much — resistance would be Scene by 
this would, of course, depend upon the differences in speed 
of rotation. 

It can readily be understood that these various strains 
might occur singly for an indefinite length of time, but 
thad a moment might occur at any time when ali the 
strains might exert their maximum effect at the same 
instant. For the added strains dus to non-synchronous 
rotation of these heavy masses at high speeds to exert a 
strain upon a ship beyond that which the hull may have 
been designed to resist, it would be necessary for them to 
occur at the instant of time when the hull was being sub- 
jected to all the other maximum strains. Such a strain 
might occur at the time when the stern of the boat was 
being ones by one wave and the bow struck by 
another, The evidence at the court-mactial in this connec- 
tion is interesting, as it appears therefrom that consider- 
able difficulty was experienced in keeping up steam on 
account of the excessive rolling of the ship, another poi 
being that one captain, either of a passing boat or of the 
lighthouse boat, gave evidence that just before the Cobra 
collapsed she was struck by an enormous wave, which 
completely buried her forecastle, 

From the various letters which have already appeared 
in this discussion, it is apparent that the idea of gyro- 
scopic action may have contributed to the peculiarly 
sudden coilapse of the Cobra has occurred to various en- 
gineers. If even the possibility be shown that such may 
have been the case, one should be extremely diffident in 
expressing any — that might reflect upon those u 
whom responsibility lies for the design and acceptance of 
the Cobre. The introduction of the rapidly-revolving steam 
turbine into naval architecture has introduced a new ele- 
ment, in regard to the actual working of which, in practice, 
the naval designer has little, if anything, of value for 
reference. When the same time and study, verified by 
actual —* has been spent u the steam turbine 
afloat that has been spent upon the design of the hulls 
of vessels, then an error on the part of those respon- 
sible would be as serious a reflection in one direction 
as in the other. It is plain, I think, that through 
differences of s of rer oe arid, perhaps, from 
other causes not well unders gyroscopic action to 
some extent was set up. To what extent cannot, of 
course, be calculated by the engineers, especially i 
en by whom the whole question is so little under- 
stood. The statement is made by Mr. Carter that with a 
6-in. wheel weighing 6 lb. rotating singly it was practi- 
cally im ble to move it, &c., when held in the 
hands. In other words, the power which developed the 
rotation was unable to move its tes of rotation. The 
question naturally suggests itself: How much, or how 
little, variation in of rotation of the tons of revoly- 
ing masses of the Cobra would he necessary to set up a 
dangerous strain, possibly unprovided for in the design 


of the hull? 
Yours faithfully, 
i. F. Casser. 
66, Broad-street Avenue, London, E.C., October 30. 





To THe Eprtor or ENGINEERING. 
S1r,—Absorbed in other study just now, it seems that 
T must have neglected your correspondence columns for 
some weeks past, as I did not know, until a friend told 
me in the tea-room at the wget the Mechanicals, on 
evening, that one of my had written suggest- 
ing that I should take # hand in the discussion of the pos- 





sibilities of gyroscopic action having provoked the Cobra 


IN. 





™ eo velocity, say, m radi 
velocity-in-any-line UB is uniform, =n « ; but this is com- 
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disaster. My friend added that Sie Hiram Maxim alone 
had replied to the letter ; ‘* but he does not understand it.” 
have now read the correspondence, and I assure my 
friend that, to my thinking, the letter of Sir Hiram | 
Maxim shows that he has a very full and clear under- 
standing of the action of the gyroscope. He does not, 
indeed, gratify the reader by wheeling him in a 
rambulator through a maz3 of mathematical analysis ; 
ub, 
sense” with which he is proud to have been endowed, 
he strikes out and at once hits the right nail right on the 
head.—The gyroscopic action was in the Cobra on the 
whole nil, because ‘' the two sets of screws that were em- 
ployed in the Cobra revolved in opposite directions at the 
same speed,” and therefore the ge oe couples of the 
one sed would just cancel those of the other set. : 
This statement of Sir Hiram Maxim ought to satisfy 
any one in regard to the question of gyroscopic action 
in the Cobra. As, however, many of your readers 
are keenly desirous to have this, their first mecha- 
nical paradox, explained to them—in England, ‘‘ Why 
does a top stand whipping when spinning?” in Scotland, 
‘Hoo diz a peerie staund up whun it’s soondin?” and as 
the lack of this knowledge cost a London syndicate, prin- 
cipally engineers, a quarter of a million sterling in 1874, 
and it is probable that those of them who are still on this 
side—I cannot speak for the others—may not even yet 
have come into possession of the knowledge for which 
they paid so mucb, I will in this letter give a somewhat 
elaborate explanation of how the gyroscopic couple is 
set up, and its magnitude. : 
Other remarks by me on this subject are in this 
journal at pages 307, October 16, 1874 ; 347, October 30, 
1874; and 421, May 21, 1875. In the second of these, 


Wuv ought to read Wuv 


g 

In Fig. 1, let RQ sT be a disc rotating in its own plane 
in a frame mounted on gimbals, free to be tilted in any 
direction. When the apindle is being inclined in any 
plane there is thereby a force couple set up in a plane at 
right angles to the first plane, tending to tilt the disc, 
that edge of the disc which is moving in the same 
direction as the end of the spindle is moved tend- 
ing to move towards that end of the spindle. For 
example, if the upper end of the spindle O be inclined 
towards 8, the couple then set up tends to raise Q, which 
is moving parallel to OS, and to depress T which is 
moving in the opposite direction. som, in a spinnin 
top, if R is falling, the couple, thereby seb up, raises 
and depresses Q. ‘The rising of T, however, moves 
O in the direction in which the circumference of 
the disc at R is rotating, and thereby a righting 
couple is set up, tending to raise R. The faster 
R descends, the greater becomes the couple tending to 
raise it. When the condition of balance is attained, the 
disc having then acquired momentum in the direction of 
depression, passes beyond that position of equilibrium, | 
increasing the righting couple beyond the magnitude of | 
the static couple, due to weight and ommenas so that 
the centre of gravity is again elevated with a slight velo- 


J M, parallel and 


guided intuitively by that remarkable ‘‘horse- | E 











city, which is sufficient to carry the upward tilting again 
t the position of static equilibrium, and so the top 
eeps on spinning but wavering continually to one aide | 
and the other of the position of inclined balance. I have | 
now to explain how this force couple is created. 
Restrict the thought to a disc rotating as Fig. 1. but | 
now free to be tilted only upon the Q T axis. When | 
not tilting, the rotation of the disc is made up of) 
two sets of uniform rectilineal motions—one in, say, the | 

direction R 8, and the other in the direction Q T. 
Let the rotation about the spindle be n radians 
second. The velocity in the RS direction in any line 
parallel to R S, as in U B or W V, at distance x from the 
centre is n x, ab ong, point. in these lines. Similarly, in 
lines parallel to Q T at distance y from the centre the 
velocity in the Q T direction is n y at ~~ 

the disc is tilting about the axis Q 

radians per second, 8 rising, the 


point. hen 
with uniform 


pounded with a varying velocity = m y, pe’ dicular to 
the plane of the disc, and it 1s not obvious how the force 
effects of these changes of velocity at different points can 
be summed up and ex as one definite force couple. 
Along UB the particles are moving with uniform linear 
velocity » «, and the line UB is also moving with uniform 
angular velocity m.. Observe that these are components 
only of the actual motion at any point, but ib is necessary 
to take the components yong & The motion parallel 
to Q T, the axis of the tilting, is eliminated altogether, 
for it is uniformly n y in the Q T direction compounded 
with m y vertically without variation, and therefore with- 
out force. Substitute for this problem another which is 

et the same problem. Let U B bea rifle barrel swing- 
ing in a vertical plane on a trunnion at A, with uniform 
angular velocity m; ® bullet travels along this barrel 
at uniform velocity u: What is the acoclerity of the 
bullet upwards at any instant? The answer is: It is 
2m u, wherever the bullet may be, whether it be in the 
ascending portion or the descending portion of the 
barrel, and whether near to the trunnion or at a o— 
distance from it, its ory 4 —_ hy -— of the 

it is going to. On the Q side o that is u 

pal on the T side it is downward. Up to this poi tT 
have only enunciated what has yet to be proved. The 


per | as moments about Q T, and the only 





proof comes now. i : 

In Fig. 2 A is the trunnion, A C is the barrel, and the 
bullet is shown with an arrow to indicate the direction in 
which itmoves. In ashort interval of time the barrelswings | 
from A C to AN, and the bullet in the same time 
from B to C, C having then reached N. At B the bullet | 


had velocity BH upwards and B C outwards in the in- 
terval. The actual velocity 
not drawn, at that instant. 


was therefore B E, the line | considerations have been applied to ey Madbad d 
As the angle N AC is in-| J M in Fig. 2. Taal Ghateions sapees e demonstra- 


tended to represent an indefinitely small angle, the ver- 
tical straight line B H is taken ins of the arc B H. 
Similarly, at N at the end of the interval the upward 
velocity is B N, and the onward velocity is 
equal to H N, and therefore the 
actual velocity at N is equal to the straight line from 
B to M and lel therewith. The difference of 
the two velocities at B and at N is the upward velocit, 

This is the whole acceleration for the interval, 
and it does not matter where the bullet is in the barrel. 
If d tis the interval of time, H N = udt and the arc 
EN=mudt, the acceleration is therefore EM=2mudt, 
or the accelerity is2mwu. As u =n x we have therefore 
the accelerity = 2 m n x for any point in the disc. If the 
weight of a particle be w, and if g = the gravitation accele- 
rity, the upward force of the inertia of the particle 


is2mn x ™, and as its point of application is where the 


particle is, the arm with which ib acts in the gyroscopic 
couple is also x, therefore its contribution to that couple 


has the moment 2 mn x? -”. Here, perhaps, some reader 


will be thinking the arm is y, the distance from the axis 
of tilting. He is quite right in that thought for resist- 
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rticle at distance y in 


ance to tilting; but for every 
particle at — y in the 


any line U B, there is an equ 


same line also acting upwards, these mutually cancel out | fj 


y i 1 end couple is 
that tending to tilt the disc about KS, the arm is there- 
forex. Iam es the disc as free to tilt on the Q T 
axis only, and as the forces are all upward in direction on 
one side of RS, and all downward on the other side 
where « is negative, and equal from end to end of any 
line parallel to R S, and in pairs equally distant from the 
axis of tilting, it is evident they produce no resistance to 
tilting beyond what the friction may be in the bearings. 
This non-resistance holds true oe | while the tilting is 
restricted to one plane ; allow the disc to tilt on both the 
axes of the gimbals, and each would then produce a 
force-couple tending to stop the other’s tilting. 

The contribution of each particle to the force-couple 


is therefore 2m nx? ™, for whether x is positive or ne- 


gative, its equare is positive. But, the force is down 
on one half and up on the other half; yes, and so is it 
with a positive couple or a negative one, its force has 
—- signs at the opposite sides of the axis. To sum 
these elements of the couple, it has to be noticed that the 
central distance or radius for any particle is p = J/x?+y/. 


w 


The summation of all the mn ™ 2? is evidently equal 
g 


to the sum of all the mn ra therefore if W be the 


whole weight of the disc, we can write = 2mn2?” 
g 


mn p Ww where p is the mean-square radius, called 


g 
the radius of gyration about the spindle axis. Now, 
m p is the lineal velocity of tilting at that radius, 
nm p is the lineal velocity of rotation. If, there- 


fore, « and v are written for these two velocities, 


Wuv 


we ge = the gyroscopic couple set up by tilting. 
The w here is nob the w of the earlier part of the de- 


monstration. 
Some reader may dislike the liberty with which limit 
an 





tion according to Fig. 3, in which the respective velo- 
cities are strictly plainly represented. In the interval 
d t the barrel describes the angle CAN = mdt =a, 
and the bullet travels BC = udt, arriving at N at the 
end of the interval. Draw B D perpendicular to A B 
and equal to the arc length B H; draw D F equal an 

parallel to B C. The actual velocity of the bullet at B 
for the time d ¢ is the straight line which would join B F. 


Next draw B J perpendicular to A N, make BJ equal to 
the arc length of CN, and draw J M equal and el 
to HN. The actual velocity of the bullet at is the 


a line gy and parallel to the line which would 
join B M. e want now the difference in upward 
velocity for the two instants. Draw the horizontal lines 
JL, DG, EF, and the vertical lines BK, ME,GF. The 
difference of upward velocities at B, and at N is E M 
in the time d t. 

Analytically Fig. 3 gives, collecting the symbols, 

m = angular velocity about QT, 

n = angular velocity about spindle axis, 
= linear velocity of bullet in the barrel, or along UB. 
x = distance from centre line RS, 
y = distance from centre line O T, 
@ = indefinitely small angle C A N, 

r = distance A B at the commencement of interval, 
_ h=BC the distance travelled in the barrel in the 
interval, 

dt = the indefinitely short interval of time. 


Then we have 


= 


a(r +h) oos= + h sin 5 = BK + LM, 
ar cos = —h sin $ = BH - FG, 
difference = ah cos = + 2hsin © = EM, 
AtlimitEM= a h +2he 


=2ah = d*v, v being upward velocity, or 
2mdt.udt=d*v, 


_ dv _ ‘ 
or 2mu= aa accelerity, 
or 2mn«x = accelerity, as befure. 


For those who have the trigonometrical brain sense, it 
would be simpler to take a particle in the disc in Fig. 1, 
which is in the fixed horizontal plane ab time, ¢ = 0, 
and which is at time ¢ at 2, y, the disc tilting on Q T only, 
and, consequently, 


z=ysinmt 
| an 4 
“Sane, 0 
a: =naxsinmt + mycosmt 
ae =—-nysinmt + 2mnaxcosmt — m ysin m 


As the angle m ¢ is practically ni, the sine vanishes, and 
the cosine = 1, leaving 
d*z 


The 2m nx = accelerity 
as before. 
I must leave it to those who know the weights and the 
ae to calculate the gyroscopic couple in the Cobra. 
ithout pretending ab even to guess at the right 
gures, I give an example of the calculation, aiming only 
to be outside of the possible actual figures. 
Say that the rotating weight on each shaft was 5 tons, 
at radius of gyration 2 ft. Ibis immaterial where the 
weight was along the shaft. Say that the pitching was 
20 ft. up at one end when the other was 20 ft. down, and 
take as the maximum velocity that the 40 fb. ab each end 
was described in one second. Say that the shafts revolved 
at 1800 revolutions per minute—I thought the speed was 
more, bub one of your correspondents says it was 1200. 
We have then the following data : 


Angular velocity of pitching = 40+ 100= .4 


us » . rotation 1800 x 27-~-60=188.5 
Radius of gyration so oe) == SB Kt. 
Weight wos! oes ee ee Ss = B tomes 
_7, werd 5 x WBS xX 2x 4X2 _ 47 foot-tons 





g 32 
or 94 foot-tons for each pair of shafts. The forces would be 
eppiied to the journals at more than 20 ft. distance, 20 that 
the lateral forces might amount to 4.7—say 5—tons dis- 
tributed over the whole engine foundations. This would 
be at one side, and there would be the same at the other 
side acting in the opposite direction, making up one in- 
ternal stress, tending to rend the engine framing laterally, 
but less than the strength of any one bolt, even the 
smallest used in the construction. weights are, 
however, absurdly in excess. I have given figures merely 
to take away from the m which seemed to hang 
over this insinuated cause of failure. Although I have 
written this, I ask it to be remembered that I was called 
upon to do it. Iam sure that Mr. Parsons, the inventor, 
knows far more about gyroscopic action than I do, but I 
think he will be better Tasaned see this work done by 


an outsider. 
Yours faithfully, ° 
London, October 22,1901. J. MAcFARLANE GRAY. 


To THe Eprron or ENGINEERING. ; 
Siz,—In your issue of the 25th inst. Sir Hiram Maxim 
has given some interesting figures under the above head- 
ing. Will you allow me to point out the action of some 
forces which must break the monotony of those figures by 
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putting some life into the plus and minus quantities. I 
base my statements on an exhaustive experimen 
analysis of gyroscopic action which I made in the year 
1877, when the first double gyroscope ever made was 
constructed for me by Messrs. Griffiths. 

Let the circles in the annexed diagram represent a 
erection of the rotating portion of two turbines, looking 
forwards so that starboard is on the right hand and lar- 
board on the left hand of the diagram. The arrows 
A A A represent the direction of the action of gravity on 
every particle tending to give a velocity of 16.1 ft. per 
second. Let the arrows B and C represent a mean velo- 
city of rotation of 16.1 ft. per second, which is a fraction 
the actual velocities attained. : 

There are then two equal forces acting on the rota- 
ting particles. Oge is the force of gravity acting 
in the same direction on every particle. The other 
is the mechanical force, which impresses the motion 
of rotation and acts ab B in the same direction as 
gravity, but at C against gravity. The two forces 
therefore counteract each other at C, and combine to con- 
stitute a force equivalent to a velocity of 32.2 ft. per 
second at B. Therefore, though the aggregate downward 
force is the same, whether the turbines are at rest or 
rotating, the rotation tends to change the stress on the 
A 


A A 











Y 096 = ¥ 


axis E; and, with the directions of rotation as shown in 
the diagram, that tendency is to force the turbines 
farther apart, whilst no other motion is impressed on the 
turbines; and at the same time the momentum of rota- 
tion counteracts that stress as long as_ the vessel is pro- 
pelled in a straight line on an even keel. But every 
rolling or pitching motion of the ship alters the ratio of 
forces on opposite sides of each turbine, and consequently 
the character of the stress on each axis. 

In the pitching motion the outward stress is intensified 
as the turbine drops with the ship’s motion, and is re- 
versed to an inward stress as the turbine is lifted with 
the ship’s motion, so that there is no alternation of stresses 
outwards and inwards with each pitch; and by the 
rolling motion the stresses caused by the pitching are 
increased in the starboard, and diminished in the larboard 
turbine as the ship rolls to starboard, and that action is 
reversed as the ship recovers from the roll. 

In addition to the foregoing vertical actions of force 
and the corresponding horizontal stresses caused by the 
pitching and rolling of the ship, horizontal actions of 
force accompanied by vertical stresses on the bearings of 
the turbines, are caused by the latter motion. the 
ship rolls to starboard the augmented forces of motion abt 
K in the starboard, and at H in the larboard turbine, 
resist the rolling motion and create stresses in the direc- 
tion K H in the starboard, and H K in the larboard tur- 
a which are reversed as the ship recovers from the 
roll, 

I cannot sup that the direct action of the force 

enerated in the above manner can be such as to 

e of any great importance among the stresses which 
actually broke the back of the Cobra, but it seems 
evident that such alternations of stress may gradu- 
ally create mischief if not clearly unders and 
provided for when fixing the engines in the ship. If 
the stresses I have described were sufficient to contribute 
materially to breaking the back of the Cobra, there would 
have been a perceptible change in the character of the 
vibrations of the turbines every time the ship’s helm -was 
put over to change her course, and @ resistance to the 
change of course which could not have failed to be practi- 
cally apparent to any navigating officer accustomed to 
other ships. This latter action is distinét‘from the gyro- 
scopic action I have described, being due’ only to the 
necessity for the exertion of force to change the direction of 
the momentum of the a turbines, whereas the gyro- 
scopic action above described is an effort to force changes 
of the plane of rotation, and is due to reaction against 
motion. 

Iam, Sir, your obedient servant, 
October 28, 1901. Wn. LeigHTon JORDAN. 





_ To THE Enrror or ENGINEERING. 

Sir,—Sir Hiram 8. Maxim’s letter in your issue of 
October 18 is not a very satisfactory answer to the inquiries 
(in the two previous numbers) of *‘ Ignoramus eal Mr. 
E. W. Ser Jun. Sir Hiram is quite right in saying 
that two equal gyroscopes revolving at equal oul in 
Opposite directions (of course, with their shafts parallel) 
have no effect in displacing the frame containing them, in 
this case the ship: nor do they oppose any resistance to its 
motion. Bub nevertheless, stresses are set up, and I 
take it that your inquirers wish to have some idea of the 
magnitude of these stresses, which they think may in some 
pry be helped to cause the disaster. Itis hardiy correct 
of Sir Hiram to say that there is no 


petty o. ver tatic = — 
¢ 6 bwooppositely-turning bodies ; sup the bear- 
ings heated when the frame was ould ane est when it 


Was at rest, would that be a gyrostatic effect? Su the 
shafts were bent, or the frame tornasunder, uweah happen 
if the bodies ran fast enough and the frame were displaced 








ongeenty, fast enough, would that? Nay, if the stresses 
induced in the bearings, by the forced change of the 
direction of the exis, produced no ill results, is not their 
very existence a gyrostatic effect? Your inquirers think 
these stresses may have been severe enough to have wrecked 
the ship. Idonot; I am sure they had nothing to do 


with it. But the question is quite a legitimate one for | i 


these gentlemen to raise, and it should be answered satis- 
factorily. There must be no mystery, and no false 
doctrine, on a subject of such national importance. 

What couple, then, is called into existence when a body 
of a given weight and radius of gyration, and revolving 
at a given speed, has its axis forcibly displaced angularly 
aba given rate? ‘ 

I say displaced angularly, because, of course, bodily 
translation of the axis parallel to itself produces no gyro- 
static effect. 

It facilitates the proof if we first ask the converse of 
the above question, viz : At what rate will a given couple 
cause a given gyrostat to change the direction of its axis, 
or “‘ move in precession,” or more shortly ‘‘ precess” ? 
We can hardly do without this verb. 
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The formula connecting the rate of precession with the 
data of the revolving body is— 


where C is the couple in feet and pounds applied to 
change the direction of the axis : 

W is the revolving weight. 

K the radius of gyration. 


Q the rate of rotation about axis, in angular measure, | Gob 


i.¢., 2 radians per second. 
w the rate of precession, in angular measure. 


The analysis of the formula is this : 
W K’ 9 i, the couple required to produce the rotary 


inmntia in one second. I think it unnecessary to demon- 
strate that here, as it is a piece of oe | dynamics 
generally known. Well, this couple, if applied in a e 
passing through the axis, will, as I shall presently show, 
cause precession in a plane at right angles to that of the 
couple, at the rate of one radian per second. 5 

Therefore the couple necessary to produce w radians 
per second of precession is w times as great, or 

W EK-2Qw 
g 

So all we have to prove, in order to establish this for- 
mula, is that ‘the couple which would uce the 
observed degree of rotation in a revolving body in one 
second will, if applied to the axis, produce precession 
at the rate of one radian per second.” 

To fix the ideas, consider a gyrostat of simple construc- 


tion, as shown in Figs. 1and 2. A metal ring contains a top 
running in centres, and at one end of the axis of the top 
there is attached to the ring’a or 

on the sharp point of a fixed vertical su 
of gravity being thus brought a little 


piece which rests 
the centre 
w the supports 





this prevents the apparatus from tumbling off. When 
spun rapidly and placed on the support, it does not fall 
down, as one might expect, even if weighted at the outer 
end of the axis, but in a horizontal plane ; if the 
rotation is in the direction shown by the arrow on the 
top, gg’ precession will be as indicated by the arrow a 
in Fig, 2. 


Anticipating the inevitable question, ‘‘ Why does nob 
the axis descend in a vertical e, a8 common sense 
would indicate?” I will just say that if it did, the 
rotation would have a component about a vertical axis, 
and we have no couple about a vertical axis. It is im- 
possible to have a rotation about any axis without a 
couple about that axis. 

Fig. 3is a plan of the machine, O being the point of 
support, and O A the position of the axis of the top ab 
any moment. It is precessing, as shown by the arrow, 
O X and O Z are co-ordinate axes of reference at right 
angles to one another. 

ow we have the axis O A rotating at a speed 2 

radians per second, and a couple consisting of a down- 
ward force at A, and an equal upward reaction at O, its 
magnitude being C, such as would, if applied to twist 
the axis about O A, accelerate it © radians per second 
every second. 

@ may resolve the rotation about O A into two com- 
nent rotations about O X and O Z. If @ be the angle 
tween O A and O X, the component about O X (call it 

the. os rotation) is QN cos @; and the O Z rotation is 
N sin 6. 

Also we may resolve the couple C into an O Z couple 
C cos 6, and an O X couple C sin @. : 

Then so far as concerns the O Z rotation, its rate is 
already © sin 0, and it is being increased at the rate of 
f cos @ radians per second per second, use an O Z 
couple in the same direction as the rotation is acting, of 
magnitude C cos 8. Since C couple produces 9 rotation 
C cos @ couple will produce 22 cos @ rotation. ; 

Similarly, as concerns the O X rotation, its amount is 
Q cos 6, and it is being diminished at the rate 2 sin 6, 
because a couple in the opposite direction to the rotation, 
of magnitude C sin @, is acting. 

At what rate then must the axis O A swing round the 
quadrant, for the component rotations to be era 
and retarded respectively, at rates proportional to the 
respective component couples? Why, at one radian per 
second ; because for uniform motion of the radius of a 
circle the rate of increase of the sine is the cosine, and 
the rate of diminution of the cosine is the sine. If your 
pe og we ever learned ever so little of the differential cal- 
culus, however well they have forgotten it, it will surely 
come back to them that the differential coefficient of the 
sine is the cosine, and that of the cosine, minus the sine ; 
the minus meaning merely that the cosine diminishes.as 
the angle increases. If the conception is new to them, 
any of their friends who know the calculus will explain 
it tothem. It hardly requires the calculus to eee that if 
the point A moves uniformly round the circle, the line 
A CU is lengthening at a rate represented by OO, to the 
same scale as the radius represents the speed of the 
point, and O C is diminishing at a rate A C. 

Suppose the radius is 1 ft., and at every |e the 
fraction of a foot, at the rate of which A C is lengthen- 
ing per second, is equal to the cosine of the angle A O X ; 
-707 ft. per second ab 45 deg. (cosine 45 deg. =.707 ft.) 
4 ft. per second at 60 deg., and so on, then the point A 
must be moving at 1 ft. per second, or one radian per 
second. If instead of taking the radius as unity, we take 
it at n feet, and if everywhere the rate of increase of 
AC i. n cos 9, then the radius swings at one radian per 
second. 

So in the case of the O Z rotation, is represented 
by the radius of the circle: A C represents the O Z rota- 
tion, or 2 sin 9. We have seen that this last is always 
increasing at a rate 2 cos @; therefore the line O A swings 
through one radian per second. 

I hope that makes the matter clear for the free gyro- 
stat. When we come to a constrained gyrostat, like the 
steam turbine in a pitching ship, it is only necessary to 
consider what couple would be needed to produce the 
pitching motion of the gyrostat if it were free and make it 
follow the motion of the ship ; that is, the couple which is 
called into existence when the gyrostat is forcibly com- 
pelled to change the direction of its axis. ; 

So, then, to give a numerical value to the stresses in the 
ra, all we want is the weight of the revolving pa 
their radius of gyration, and the number of revolutions 
per minute, and the maximum rate of pitching. 


maximum rate of pitch is probably double mean 
rate observed by taking the number of d pitched 
through in so many seconds. While it would be interest- 


ing to know the amount of these stresses, I would ask 
‘* Tgnoramus” and Mr. Serrell, how could stresses of this 
nature have caused the loss of the ship? Their tendency 
is to draw the forward ends of the port and starboard 
shafts together, and separate the after ends, one moment; 
and the next to do the contrary. If the gyrostatic 
couples were great enough to disintegrate the structure, 
they would begin by loosening the attachments of the 
turbine beds to the floors on which they rested ; or if 
those attachments were too strong, break the floors, and 
split the ship fore and aft, like a haddock. How could 
y pay — are pe her et lai ata 
point a long way forward of the room 
ites Your Sedlins servant, 
C, A. Matruey. 
Rue Basseinaya 15, Kriff, 12, October 25, 1901. 


P.S.—After reading over the above it occurs to me to 
add—let your inquirers take an imaginary case, to form 
some conception of what the stresses are likely to have 
been in this ship, Take a revolving weight of 2 tons, for 
instance, for one turbine, and a radius of gyration of 1 ft. 
This would mean a solid cylinder of cast iron 34 in. in 
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diameter and 19 in. thick. Assume about 1000 revolutions 


per minute for the turbine, say 100 radians per second, | phase 


and a rate of pitching of about 6 deg. per second, say 


; radian. The gyrostatic couple would then be 
4480 x 12 x 100 __ 
~~ aan 1400 foot-pounds. 


If the bearings were 5 ft. apart, this would mean a 
pressure on each of 280 lb.—a mere trifle. If I have not 
assumed sufficient weight or speeds, let any one take 
double or three times the above weight, and two or three 
times the speed, and increase the radius of gyration and 
the rate of pitch as he will; he will find it difficult to 
show any dangerous stress. Cc. A. M. 





THE ELECTRIFICATION OF THE 
METROPOLITAN RAILWAYS. 
To THe EpiTon or ENGINEERING. 

Srr,—We have read your interesting leading article on 
the “‘ Electrification of the Metropolitan Railways,” which 
a) poe in your issue of Octo 11, and should feel 
obliged if you would allow us space for a few remarks in 
connection with the three-phase system for traction pur- 

s. We feel entitled to say something on this subject 

use we, as the sang 0 of three-phase traction, are 
certainly the ~ rm that can speak from practical 
experience exten ing over several years, and also because 
the two lines which you quote as instances, viz., the 
Stansstad Engelberg, and the Burgdorf-Thun lines, were 
designed and equipped by us. 

We do not wand to discuss the advantages and dis- 
advantages of the three-phase system as compared with 
the continuous-current system, neither do we wish to 
exprees our opinion as to the adaptability of the three- 
= system to the electrification of the Metropolitan 

ailways; we only want to raise the question whether 
there is 7 to call the proposals which Messrs. 
Ganz and Co. made for this scheme a new system, and to 
give it a special name—the Ganz system. 

As a rule, a new name is only given to something 
original, but we really do not see that there is anything 
new in the proposals of Messrs. Ganz and Co. 

The adoption of a low periodicity cannot be considered 
new. Indeed, low periodicities have been in use ever 
since the introduction of polyphase currents, and their 
advantages and disadvantages are known to every elec- 
trical engineer. We ourselves had occasion to study the 
pro and contra of this question in 1892, when we adopted 
@ periodicity of 16 cycles per second for all the crane 
motors in our workshops. Oae of the reasons why we 
have not adopted a lower frequency than 40 cycles for 
any of our three-phase railway lines is simply this, that 
we did not want to exclude the possibility of feeding 
incandescent and arc lamps from the same supply. 

As regards the tension in the contact lines, we think 
we have the right to claim to have done some pioneer 
work in this direction also, seeing that we succeeded, 
with the help of reports drawn ‘. 7 Mr. Gisbert Kapp, 
Professor 8. P. Thompson, and Professor Weber, in per- 
suading the Swiss Government to allow us to employ a 
much higher tension than usual. Unfortunately, we were 
not able, here in Switzerland, to get the Government to 
sanction the use of several thousand volts in the contact 
line, which is the only reason why we did not employ a 
higher tension than we did.* 

ith regard to the control of three-phase motors, there 
can be no doubt that it would be most desirable to 
have a system analagous to the series-parallel control used 
in continuous-current traction work. But we donot think 
that the cascade control can be said to be the solution. 

When, in 1895, we studied our first three phase line, 
the Lugano tramway, we tested the cascade system, but 
found that it presented no advantages, and that the total 
starting torque obtained by switching two motors in 
tandem was smaller, instead of greater, than that obtained 
with one motor alone. Later on, when designing the 
Burgdorf-Thun Railway equipment, we repeated these 
experiments, and obtained the same results. These were 
not encouraging, and it is really no wonder that this 
should be the case when one considers the action of two in- 
duction motors in cascade. As far as we know, other 
workers in the field have come to the same conclusion. 
Under theseci it , and in consideration of the com- 
plication of the apparatus necessitated by the above system, 
we eon to adhere to the ordinary resistance control 
until we could find an equivalent to the series-parallel 
control, which is sure to be invented sooner or later ; in- 
deed, we have already made successful experiments in 
this direction. As regards the simple resistance cont 
this is not nearly such a bad system as some people woul: 
like to make out ; it may be of interest to your readers to 





hear in this connection that on the Burgdorf-Thun line | fashed filamen 


we start heavy trains on the level with an acceleration as 
high as 14 ft. Fad vey per second, without taking more 
current from the line than the normal current. 

Lastly, referring to another feature of the so-called 
Ganz system, the flexible suspension of the motors with 
hollow axles driving direct, we need scarcely point out 
that this again is nothing new. We do not know who 
was the originator of this arrangement, but would like to 
mention that we adopted a very similar construction 
many years ago for the motors of the Heilmann loeomo- 
tives, which were so much talked of at the time.+ 

We began by mentioning that our firm is the only one 





* The best proof that Messrs. Ganz and Oo. have been 
guided by us is that in the early part of this year they 
obtained permission from us to employ for their own pur- 
poses the reports of the above-mentioned experte. 

+ The same method of suspension was later on adopted 
by the Com ie des Chemins de Fer de I’Ouest on thei 


** ligne des Invalides & Meudon.” 





which can speak from actual arsine concerning three- 

traction, and we believe that some practical results, 
although not bearing directly on the question raised by 
us, may be of interest to your readers. : 

The Burgdorf-Thun Railway has now been running on 
full service for two years and a half, and during this time 
no repairs whatever have been necessary on any of the 
motors. The windings and slip rings are as good as new. 
We have not had to replace a single bearing bush, and 
the small air gap, which everybody declared would turn 
out to be a continual source of trouble, has caused none 
whatever—not even a minute’s a 

In fact, the wear and repairs of the whole equipment 
are so insignificant that many of the continuous-current 
traction engineers, who frequently visit the Burgdorf- 
Thun Railway, are absolutely incredulous when given 
data concerning the cost of maintenance. 

Yours faithfully, 
Aktiengesellschaft Brown, Boveri, rT Cig. 
Baden, October 26, 1901. 





TESTING DOWSON GAS. 
To tHe Eprror oF ENGINEERING. 
S1r,—Referring to ‘‘ Anthracite’s” letter on page 589 
of your last issue, may I ask if he will kindly describe 
the simple method of testing boiler flue gases that he 
refers to, or say in what book it can be found. 


Tam, &., 
October 29, 1901. STOKER. 





THE VIBRATION OF ENGINES. 
To THE EpiToR OF ENGINEERING. 

Srr,—I have just read Mr. H. Techel’s letter on page 
589 of your last issue 9 agpey my balanced engines, and 
trust the following will be in time to be published in next 
issue of ENGINEERING : : ' s 

His criticism is correct. There is a slight difference in 
the movements of the two pistons in one of the designs, 
Figs. 2 to 13, given in my paper. The stroke of the 
engine being 48 in., the variation has a maximum value 
of about} in. only. On noticing the difference a short 
time ago, in order to obviate any possible doubt as to the 
success of my method of balancing, I modified the design 
to make the movements of the pistons exactly opposite, 
as it is in the others published in my Paper. 

In oe the plan I found that all the advantages 
I claimed for this form of engine could be fully retained. 

I send herewith a blue print showing the new design, 
and I anticipate that a paper containing it will be pub- 
lished in the course of next month. 

I am, yours faithfully, 
Joun H. MACALPINE. 
Viewfield, Kilmalcolm, October 29, 1901. 





RADIATION OF HEAT FROM POLISHED 
AND DULL SURFACES. 
To THE Eprtor or ENGINEERING. 

Srr,—Will you permit me to make two remarks on 
your kind nl appreciative notice (on page 511 of your 
issue of October 11) of my paper to the British Associa- 
tion on ‘Radiation of Heat and Light from Polished 
and Dull Surfaces ?” 

The first is this. Your reporter says: ‘‘ There was 
also a suspicion that the two platinum strips were not 
quite alike.” So far as I know, there is no ground for 
-¥ =. The two strips were cub — = 
of a platinum stri aposiedl y prepared, and ro ou 
from a platinum ne al by Messrs. Johnson and Matthey. 
My tests showed that they were as nearly identical in 
every quality as platinum strips could be expected to 
They had the same breadth, the same thickness, and 
almost the same electrical resistance per unit of —- 
I cannot think that there was any difference in qualit 
between them. I have tried many such strips, all made 
we gone Johnson and Matthey, and in my paper, 
which, owing to the lateness of the hour, was only read 
in abstract, I exp my ks to Messrs. Johnson 
and Matthey for the great trouble which they had taken 
in endeavouring to provide me with platinum strip of 
which the quality could not be questioned. j 

The second remark that I have to make is on the 
criticism of Professor Bailey, who ‘‘ thought that the 
results were hardly compatible with the experience of 
incandescent lamp makers, who found ne difference in 
the efficiency of hed and unflashed filaments.” I can 
only say that I do not think that Professor Bailey is 
correct in this supposition. The makers of incandescent 
lamps naturally give very little information to outsiders 
as to their results, but my belief is that they all know 
that there is a very great difference between a properly 
t and an unflashed filament in the matter 
of ecovomical production of light. 

My paper was given only in very short abstract, as 
the meeting was about to close for the day. I have a 
= many results, all of which confirm my conclusions. 

hope to publish the paper shortly in a somewhat modified 
form, probably in the ‘‘ Philosophical azine.” 

I am, Sir, yours faithfully, 
J. T. Borromiry. 

13, University Gardens, Glasgow, October 26, 1901. 

[Dr. Bottomley, so far as we remember, did say that 
a all precautions—he appeared to have 


been exceedingly careful—there was a ibility of the 
two strips not > under identical eniitiens— in. E.] 


THE GLASGOW AUTOCAR TRIALS. 
To THE EpiTor or ENGINEERING. 





S1r,—The official report records culars of about 
218 daye’ runs made by the competing cars. ey mg 
due to tyre troubles are not . Apart from % 





from stoppages of the locomobiles for water and fuel, ard 
poe So eee in : I = py he = to ~<a shan 
requently stopped by ignition bles, there are about 
110 accidental stoppages on the road recorded as due to 
troubles which may bs classified under the following ten 
heads: Brakes, 7; Carburettors, 3; Circulation, 6 ; 
Fuel, 12; Engines, 21; Ignition, 23; Lubrication, 7 ; 
Sundries, 23 ; eae Bod he, 7; Wheels, 1. Thus on the 
average the cars were each ars from all these causes 
approximately once every second day, the average length 
of the stoppages being about twenty minutes; but ten 
were pore ewe nocscr 2g the abandonment of the run, and 
of these three were due to tyre troubles, 

One set of pneumatic tyres were entered for competition 
by the Dunlop Company which failed five times through 
three punctures and two | and although the 
report says the tyres behaved the committee do not 
recommend any award in respect of them. 

Mr. Sturmey, in his report on the trials, estimates that 
80 per cent. of per bye ge ae were due to tyre troubles 
alone, which would: give about 100 stoppages from this 
cause, the stoppages under none of the other heads above 
given havin more than 23. 

Had all the cars suffered as many troubles with their 
tyres as that with the competing set, there would have 
been altogether over 180 stoppages due to this cause ; 
and had all the cars been stopped as often by troubles 
due to each of the above ten chief sources of trouble as 
the car using the set of competing tyres was stopped by 
troubles with them, the total number of stoppages would 
have been about 1800. On this basis the relative effi- 
ciency or non-efficiency of the tyres, as compared with 
the other parts of the cars, may be estimated to be at 
1 is to 18; or taking Mr. Sturmey’s figure of about 100 
actual a due to the tyres, as compared with the 
very similar number due to all the ten chief sources of 
trouble, this may be estimated to be as 1 is to 11. 

Surely it should be possible to devise tyres which will 
not be so far behind in efficiency all the other parts of 
the cars, as those still in common use thus prove to be. 
But how can efficiency be expected solong as, while all 
other parts of the cars have been continually modified 
and speciajised to secure the high degree of efficiency 
now attained with them, pneumatic tyres remain in all 
essentials the crude device of 1845, which is really not 
a tyre at all, but merely an air cushion —_< to a wheel, 
quite ‘devoid of any peep adaptation for the particular 
function it has to fulfil as a tyre. iia 

y: 


Yours > 
London, October 28, 1901. THomas Dunn. 





THE InstTITUTION OF JuNIOR ENGINEERS —The annual 
general meeting of this Institution was held at the West- 
minster Palace Hotel on October 25, the chairman, Mr. 
Percival Marshall, presiding. After the usual prelimi- 
nary business was disposed of, the Council’s report on the 
work of the past year and accounts relating to that 
period were presented and adopted. The report stated 
that there had been no fewer than 103 elections, bringing 
- the total membership to 652. The names of Professor 

. F. Fitzgerald, F.R.S., hon. member, of Dublin, Mr. 
Louis F, Awde, of London, and Mr. E. H. S. Cooper, of 
Rugby, members, had been removed by death. In addi- 
tion to the seven monthly meetings, an additional meet- 
ing had been held under ‘the title of ‘‘ Engineering 
Question Night,” when a number of different engineer- 
ing questions were dealt with, this new feature in the 
programme proving very successful. The Institution 

remium had been awarded to Mr. Samuel Cutler, Jun., 

or his paper on ‘‘ Carburetted Water Gas.” The Council 
had accepted the offer of the sum of five guineas made by 


be. | Mr. W. H. Northcott, hon. member, to be competed for 


by the members in the preparation of a La ond on the 
‘*Mutual Relations of Employers and Employed;” aud 
the three adjudicators, consisting of Mr. Northcott 
himself, Mr. J. A. F. Aspinall, and Mr. Archibald Denny, 
had awarded the prize to Mr. William Powrie. fer- 
ence was made to the opening last June of the Institution 
offices at 39, Victoria-street, the rooms having been 
suitably furnished as library, reading and writing rooms, 
&c. There had been eleven visits to engineering works 
in London and the vicinity, and during the summer 
meeting at Plymouth, the Government establishments at 
Devonport, and a number of engineering and other works 
had been inspected. Acknowledgments of the courtesy 
met with on all these occasions were recorded in the 
report. Reference was also made to the Engineering 
Congress at Glasgow, which the Institution had been 
invited to take part in, a number of the members being 
present. To the provincial technical societies an invita- 
tion had been ad enabling any of the members, 
who might be tem rarily resident in London, to attend 
the meetings of the Institution. The council were co- 
operating with the German mine | of Engineers in the 
compilation of a German-English-French technical dic- 
tionary. It was announced that the premier tion 
in the Whitworth Scholarship Examinations for 1901 
had been obtained by a member of the Institution, Mr. 
C. E. Hardy, of Plymouth. Allusion having been made 
to the appointment register, the utility of which was 
being much improved ; to the library, which, now that 
the Institution had offices would be considerably deve- 
loped ; and to the accounts, which showed that the finances 
were in a satisfactory condition. The report concluded 
with some o ions as to future arran nts, in- 
cluding the delivery, on November 1, of a presidential 
address by Sir John Jackson, F.R.S.E., to inaugurate 
the new session. The election of officers was announced 
as follows: Chairman, Mr. P. Marshall ; vice-chairman, 
Mr. Kenneth Gray; hon. librarian, Mr. L. H. Rugg 
members of Council, Messrs. S. Cutler, Jun., Adam 
Hunter, C. J. rn and H. C. Reid, in addition 
to those remaining in o 3 secretary, Mr. W. T. Dann. 
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25-TON BOGIE COAL WAGON AT THE GLASGOW .EXHIBITION. 
CONSTRUCTED BY MESSRS. R. Y. PICKERING AND 00., LIMITED, WISHAW. 
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WE illustrate above a 25-ton bogie coal wagon, 
which is one of the interestin exhibits in the Ma. 
chinery Hall at the Glasgow Exhibition. It has been 
constructed by Messrs. R. Y. Pickering and Co., 
Limited, Tees, Wishaw, and the details are of the 
more importance in view of the recent discussion as to 
the relative tractive economy of coal wagons of this 
type, constructed throughout of steel and iron, to carry 
heavy loads, and the small wooden wagons ‘still main- 
tained by most companies, in which the tare exceeds 


the load. The main dimensions of the Pickering 
wagon are: 
ft. in. 
Length over body 27 0 
Depth inside ... 4 2 
Width inside ... as 7 5:3 
Height over all from rail 8 0 
Centres of bogies... 18 0 
Length over buffers ... 30 0 
Gauge of rails ... , 4 8 
Between buffers om De 5 8 
Centre of buffers above rails 3 5 
Projection of buffers... 1 6 
Wheelbase of bogies... - 5 6 


The underframe is composed of channel sections 
attached by angles. The sides of the wagon are 
arranged to take part of the strain on the side sole:, 
the whole, in fact, forming a strong plate girder. The 
two centre longitudinal soles are stiffened by each 
having a steel angle riveted to the bottom flange, this 
angle being stiffened laterally by the corner angles to 
the frame being continued downwards and riveted 
thereto. The side and end stanchions are of T-section, 
the corner stanchions of angle section. The sides, 
ends, and floor are of steel plate throughout. The 
sides are additionally strengthened against bulging by 
an angle-iron stay, from coping to coping, in the centre 
of the wagon. The doors fave been specially designed 
to facilitate shovelling the contents of the wagon into 
carts, this being at present the only available means 
of emptying the wagon on the traffic for which it is 
intended ; but provision has been left so that bottom 
doors can be added when such can be used. 

The draw and buffing gear is British Traders’ Stan- 
dard. The buffer-heads are 15in. in diameter on face, the 
guides for these being of hydraulic forged wrought 
iron. A powerful hand-brake equipment is fitted, the 
power being applied or mews by hand-wheels, one 
on each side of wagon, operating the brake by means 
of a screw. 

The bogies or trucks are of “ Diamond frame” type, 
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the bolsters being of { section of steel. 


The weight 
is taken by twenty spiral springs in four groups of 
five springs each. The axle-boxes are of cast iron 
(Master Car Builders of U.S.A. pattern), with hinged 


spring lids of malleable cast iron. The centre bear- 
ings are of malleable cast iron, and the side bearings 
are of cast iron. The wheels have hydraulic forged 
‘“single-spoked” centres, wrought iron throughout. 
The tyres and axles are of Siemens steel. 

The tare of this wagon is 10 tons 10 cwt., this 
showing a great saving in the matter of ratio of dead- 
weight to paying load, when compared with the ordi- 
nary 8 or 10-ton wagon at present in use on the 
railways in this country. 





INDUSTRIAL NOTES. 

THE ninth quarterly report of the General Federa- 
tion of Trade Unions shows that 73 unions are now 
federated, with a aggregate of 410,266 members. Fifty 
of the societies pay on the higher scale, with 270,220 
members, and 23 on the lower scale, with 140,046 
members. The total income for the quarter was 
70152. 19s. 6d. The total expenditure was 2291/. 8s. 8d. 
The balance in hand at date was 51,731/. 16s. 5d. Of 
that balance, 20,000/. is invested with the Leicester 
Corporation ; 31,394/. 193. 1d. was on deposit in bank ; 
3251, 0s. 10d. on current account; and 11/. 16s. 6d. in 
the hands of the secretary. Among the largest. con- 
tributing societies are the a Society of 
Engineers, 1896/7. 14s.; Boot and Shoe Operatives, 
627/. 18s. 6d.; Gas Workers and General Labourers, 
512/. 17s. 3d.; Card and Blowing Room Operatives, 
501. 8s.; Cotton Spinners, 4167. 4s.; Ironfounders, 
4131. 3s.; Amalgamated Labour Union, 260/. 8s. 6d.; 
London Society of Compositors, 2527. 18s. 3d.; lace 
trades, 208/. 7s. 6d. The others range from 
139/. 0s. 6d. to as low as 13s. 1d. Only 2016/. 9s. 1d. 
was paid out as benefits in connection with labour 
disputes. When the federation was in course of for- 
mation there was, what then appeared to be, a well- 
grounded fear that the new body would be purely 
militant in its action. Its history, so far, has not 
been of an aggressive character. Is it ible that 
it may become a steadying force in the labour world ? 
It has already declared against sympathetic strikes— 
one of the sad blunders of the New Trade Unionism 
of ten years ago—now condemned. It is assumed 
that the federation funds are safe from the costs of 
law suits; that depends upon the action of the fede- 











ration officials, and their local agents and committees 
—whether prudent or imprudent. 


The last number of the American Federationist 
contains an account of the recent steel strike in 
America, and explains the attitude of the federation, 
and of some of the unions towards that strike. The 
story is not an edifying one from a labour point of 
view, still lees from the purely trade union stand- 

int. The President of the Steelworkers’ Association 

aving sought to throw the blame of the collapse of 
the strike upon the Federation of Labour, the presi- 
dent of the latter body replies. The former complains 
that the federation as such gave no financial support; 
the president of the latter says that ro appeal was 
made for such support, though he asked that a formal 
application to the council should be made. The ques- 
tion of financial support was, however, of less import- 
ance than efforts to bring about an adjustment of the 
dispute by negotiation. According to the published 
statement, the negotiations failed entirely because 
the President of the Steelworkers’ Association shifted 
his position, and would not define his terms. It is a 
story of bungling from beginning to end, The 
Federationist predicts that the men will be re-organ- 
ised on a better basis, and that the lose of prestige to 
labour will be retrieved. The antagonism between 
the Knights of Labour and the federation is apparent 
in the statement referred to ; the former was, and is, 
a more militant body, and more autocratic in its 
action ; the latter represents the better form of trade 
unionism. There is a noble tribute of respect to the 
late President McKinley, and a condemnation of the 
anarchist methods of industrial and political warfare. 
Other papers in the number deal with past phases of 
the labour movement, and give the history of the rise 
of some unions and of some great strikes. The - 
sacredness of an agreement honestly made is insisted 
upon ; it should be honourably kept by both parties, 





The action of the miners’ leaders and officials in 
South Wales and Monmouthshire in ordering a 
general stoppage of work in the whole of the collieries 
in the vast area over which they have authority, as 
representatives of the men, is a step which may be 
fraught with grave danger to unionism. The men are 
virtually under contract, mostly under the operation 
of the sliding scale; they are bound to give notice. 
All the chief officials leaders signed the circular 





issued, except Mr. William Abraham (Mabon), M P., 
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the miners’ secretary. The object is to restrict sup- 
plies, and thus force up prices, As a matter of 
abstract right, the working miners have as much right 
to restrict production as coalowners have, or merchants 
to produce an artificial scarcity in order to maintain 
or increase prices. But the po iey is a very question- 
able one, more especially so on the part of the men. 
Others may be able to exploit the market with impu- 
nity ; the men cannot do so. If the coalowners take 
no action, the suspicion will be that they wink at the 
course taken. The manifesto puts it as a protest 

ainst the making of contracts at lower rates than 
the average prices declared at the last sliding-scale 
audit. But if the coalowners and miners, as repre- 
sented on the sliding-scale committee, endeavour to 
use that committee as a monopolist organisation to 
rule the markets, in what sense are they better than 
the great American trusts, except inname? Truly, 
some of the present labour leaders take a strange 
view of the situation. Their action invites legal re- 
straint, and yet they loudly complain it restraint is 
applied. Here is a case of alleged breach of contract 
by thousands of men, but numbers cannot sanctify 
such an act, or justify it. 





‘The Anti-Aliens Bill,” the outcome of the cry for 
a ‘White Australia,” only interests us bore as an in- 
dustrial question. Its political side may be left 
severely alone. What strikes one as passing strange 
is that with the loud cry for the ‘“‘solidarity of 
labour ”—only preached as an English labour policy 
since the new unionism dawned upon the land, and by 
Social Democrats who pronounce in favour of the 
brotherhood of man—comes this urgent demand for the 
limitations of human rights in the field of labour. The 
British Empire covers a vast space of the habitable 
globe, and it has within it races of all kinds and 
colours, and yet the citizen of the British Empire is 
not to be allowed to carry his labour to all parts of it 
as he may think fit. China can be invaded and to 
some extent dismembered, but the Chinaman is not to 
be permitted to work where he wills. Japan, whose 
emergence from barbarism to a civilised state has 
been fostered by England, cannot send her skilful 
sons to work in parts of the British Empire, except by 
the permit of the part to which he bends his steps, 
On political grounds it might be defended, but on the 
broad ground of labour we fail to see the justice of the 
demand. 





The iron trades in the Wolverhampton district con- 
tinue fairly brisk in both crude and rolled iron. 
Quotations are also well maintained, owing, perhaps, 
to the fact that the output at the blast-turnaces is 
little more than sufficient to cover existing contracts. 
Consumers find it difficult to obtain fresh supplies, and 
those whose stocks are low have to make an advance 
on quoted rates to secure early delivery. Marked bars 
are firm at full rates, and the leading makers of un- 
marked bars can command full list rates. Unmarked 
iron generally is in active demand. Galvanisers are 
reported to be buying heavily. Gas stripis in demand 
at advanced rates. Hoops and rods are also firm. 
Steelmakers report active inquiry, and quotations are 
somewhat higher. Generally, it would seem, both 
crude and finished iron and steel show an improvement. 
In the engineering and allied trades there is continued 
activity. Electrical engineers are still working night 
and day shifts. Employment with engineers, iron- 
moulders, boilermakers, bridge and girder constructors, 
tank and gasholder makers, smiths and strikers, con- 
tinues path ; with motor makers it is fair; with cycle 
makers not quite so good. In the railway sheds there 
is continued activity. The malleable-iron workers at 
Walsall are fairly busy ; but the engineering indus- 
tries at Coalbrookdale and Madeley are reported to 
beslack. In the hardware industries fourteen branches 
report employment to he good, eleven report trade to 
have improved, fifteen report trade as moderate, four 
as quiet, and five as slack. Nearly all the chief 
branches are busy ; it is only in the smaller that there 
is any complaint. In the potteries district the engi- 
neering trades reportadecline. At Crewe all branches 
are busy, as are the brass and os workers at Oaka- 
moor and Froghall. On the whole, the reports are 
encouraging. 





In the Birmingham dist-ict business in the iron 
trades is reported to be still improving. Makers are, 
it is said, well supplied w:th orders. Prices have 
been firm, new business being declined at rates below 
the standard lists. In unmarked bars a keen com- 
petition by Belgian and German makers is reported at 
considerably below the standard rates. There has 
been a steady demand for marked bars at full rates. 
Good inquiry is reported for black sheets and 
galvanised iron. Makers of strip iron are busier, 
while tinplate makers have orders on hand to last to 
the end of the year. There has been also a moderate 
demand for steel. In the general branches of trade 
employment shows a slight decline. In branches of 
cna unions, with 18,653 members, 641, or 3.4 per 
cent., were reported to be unemployed, as compared 





with 3 per cent. in the previous month. In the 
engineering industries the reports are fair. Engineers 
in one branch report trade as good, in eight as 
moderate, in one as bad; electrical workers, smiths, 
and strikers, as good; boilermakers as good; tool- 
makers, pattern makers, and ironfounders, as moderate ; 
at West Bromwich all branches as good ; at Coventry 
and Redditch as moderate. The bey industry is 
quiet ; the motor section at Coventr . The brass 
and copper trades are fairly good. The fender branch 
is quiet, but improving, at Dadley. Thirteen of the 
other iron, steel, and metal trades are good, ten are 
fair, one is moderate. In the outlying districts the 
various industries are reported to be good, fair, or 
moderate. In the lighter and more costly metals 
employment is good, fairly good, or moderate. Taken 
as a whole, the position is fairly good, and the 
— are encouraging. There are no serious 
abour disputes in the district in any of the iron, 
steel, and other metal trades, 





In the Lancashire districts it is reported that in 
some directions there is a decided decline in the 
engineering industries as regards orders to replace 
those running out. At the same time many of the 
firms are fully engaged upon work in hand, which in 
some cases will last for some time. There is, how- 
ever, a decided slackening off in respect of overtime. 
This has been, in many instances, continuous during 
the past two or three years. There are also more 
unemployed, though so far the list has not greatly 
extended, A good deal of new work is still coming 
forward in connection with electrical engineering for 
tramways and lighting purposes. The pressure, how- 
ever, is mostly as regards work already in hand. 
Locomotive and railway carriage and wagon builders 
are still full of work ; in most cases the orders on hand 
will last for another year. The principal toolmakers 
are etill well engaged, but they are not securing any 
large accession of new work. Boilermakers are 
scarcely as busy as they were, and the textile machine 
industry is depressed. The iron trades are inactive 
in so far as heavy orders are concerned. The general 
condition of employment in the Manchester and 
Salford district is even slightly better. In branches 
of trade unions, with 24,677 members, only 895, or 3.6 
per cent., are returned as unemployed, compared with 
3.7 per cent, in the previous month. The reports of 
the engineering trades describe trade as moderate 
generally, some good, one branch quiet, at Stockport 
only quiet. At Oldham moderate generally, boiler- 
makers good, plate moulders slack. In the Bolton 
district fair, in the Blackburn district slack, but not 
in all sections. This represents most of the other 
districts. 





It is often extremely difficult to understand indus- 
trial movements in Frauce. They are often dominated 
by political or other influences, so that labour dis- 
putes cannot at all times be separated from the political 
movements that are for ever shifting their base. The 
French miners had resolved by their representatives to 
inaugurate a general strike on November 1. Then the 
matter was referred to the miners as a body, and the 
referendum resulted in a substantial majority for a 
strike. But it was found that only a moderate pro- 
portion of the whole had voted ; still the vote was con- 
sidered sufficient. Then the men, or their leaders, 
or persons who supported the strike, contrived to get 
a considerable quantity of arms into the disaffected 
districts. The fact of such preparations soon became 
known to the police. Whether the promoters of the 
movement for arming the miners were at the same 
time the spies who made known the facts, is a ques- 
tion which will not, perhaps, be solved. Then the 
Government made a on a large scale for 
the maintenance of peace. At the same time the 
Government pursued a moderate et and promised 
consideration of the men’s demands. In the end the 
— of a general strike was provisionally aban- 

oneq. A little later the arms, or a large proportion 
of them, were given up; then the troops Solent to be 
in the locality were withdrawn. The whole proceed- 
ings seem like a tangle. In any cass it would seem 
that the general strike is abandoned. Now the Govern- 
ment will have to initiate measures to pacify the more 
ardent of the malcontents. However brought about, 
the abandonment of the strike is to be commended, as 
violence was at least threatened. 





The dispute between the shipwrights and engineers 
employed by Messrs. Laird Brothers, of Birkenhead, 
which at one time was such that a serious strike 
was anticipated, has been settled. It arose out of a 
question as to whom belonged the work of securing 
the electric dynamos on board ship, both unions claim- 
ing the right, as being within the scope of the work 
respectively done by the members of such unions. 
Fortunately, the dispute was referred to arbitration. 
+o nie vo — — re _—— — take 
charge of, an responsible for, the proper placing 
and adjustment of dynamos on board oe 





The curious colliery dispute in the Swansea Valley 
has ended curiously. The dispute arose over the acci- 
dental lighting of a match by an overman, the match 
being brought into the mine by a workman. The men 
demanded the dismissal of the man who by accident 
ignited the match, and not the man who brought it 
into the mine. The company refused, and some 1200 
men ceased work. The company then paid off the 
whole of the pit hands, but posted a notice to the 
effect that the pit was open for the men to return to 
work. After being idle about three weeks, the men 
at a mass meeting, held last week, accepted the em- 
ployers’ terms. 

The Master Builders’ Association of Swansea have 
decided against the acceptance of the Mayor as 
mediator between the master builders and the builders’ 
labourers. The dispute has been going on for a con- 
siderable time, and the employers state that they can 
obtain sufficient labour for all present requirements. 
The dispute is therefore reduced to this : The men who 
went out on strike are supplanted; many of them 
are idle, and therefore they have to rely upon union 
funds and subscriptions. 





The horse-keepers, yardmen, washers, stablemen, 
and carmen of London, have formulated a general de- 
mand for a minimum wage of 5s. per man per day. 
The London Carmen’s Union has been asked to notify 
this demand to all the London ’bus and tram com- 
panies, railway companies, cab proprietors, and 
others employing horses, with the view of obtaining 
the wages demanded. 





It is said that the number of unemployed in the 
Metropolitan district is increasing so rapidly that there 
is a probability of another unemployed agitation this 
winter. A long spell of good trade does not neces- 
sarily mean that workmen are able to stand some weeks’ 
idleness without help, This is especially the case with 
what is called casual labour. 





A report has been published to the effect that a 
general Anarchist movement in favour of a universal 
strike is being organised, supported by all the Euro- 
pean and American committees. It is said that a 
leading anarchist of Barcelona has, in an interview, 
confirmed the rumour. Spain seems to be the camping 
ground for the movement at present. But the said 
anarchist is but a vain man if he is rightly reported. He 
stated, so it is said, that there were 90,000 committees, 
representing 8,000,000 workmen, who were only await- 
ing the final signal for a strike. The statement is 
absurd, utterly unworthy of credence. Where are 
the 90,000 committees? Where are the 8,000,000 
of workmen? It may suit some Continental Govern- 
ments to exaggerate this scare, but it need not cause’ 
a flutter in Great Britain. Some anarchists seem to be 
capable of any atrocity, but real working men, crafts- 
men, are not likely to be led by blood-thirsty assassins. 





GAS-ENGINE RESEARCH. 
Second Report to the Gas-Engine Research Committee.* 


By Professor Frepgeric W. Burstauu, Member, of 
irmingham University. 
(Continued from page 595.) 
THE TEMPERATURE TESTS. 


One of the principal objects which the Research Com- 
mittee had in view was the determination of the tem- 

ratures at all points of the Otto cycle by means of a 

irect measurement, in place of by the usual indirect 
method of calculation. The reporter made a series of 
experiments on the measurement of cyclically varying 
temperature, and the results were published in the 
Philosophical Magazine for September, 1895 ; but for the 
sake of completeness and in order to make clear some of 
the methods of working, it has been thought advisable 
to give a full account of the temperature measurements 
even at the risk of some repetition. Among the many 
methods that have been employed for the B yoowy 
measurement of temperature, is that method which 
depends upon the change of electrical resistance in a 
metal conductor due to the change of the temperature. 
This electrical resistance method seems to have been 
used by Sir William Siemens with rather unsatisfactory 
— due mainly rr the cane Serene, 4 
imperfect apparatus for measuring the a of resist- 
a The-method has, however, always a great 
fascination for physicists, owing to the ease and great 
accuracy with which resistance measurements can be 


made, : 

The credit of constructing accurate and_ practical 
resistance thermometers is due to Professor H. L. Cal- 
lender, F.K.S., who com | the readings of a platinum 
thermometer with that of an air thermometer up to about 
600 deg. Cent.,+ and he then showed that, with proper 
precautions, temperatures could be measured with a 
precision nearly impossible by any other thermometer. 
For temperatures above 600 deg. Cent. no direct com- 


* Paper read before the Institution of Mechanical 
+ 7: as Society, Philosophical Transactions, 1887, 
page 8. 
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ison of the platinum and air scales has as yet been 
Le mainly ee to the almost insuperable difficulties 
which air thermometers present when used at high tem- 
perature. Much indirect evidence has been accumulated, 
and strengthens the belief in the accuracy of Callender’s 
formula, even when exterpolated beyond the range of his 
own experiments. If the resistance of a piece of 
Jatinum is measured both in melting ice and in steam | 
iling under a pressure of 760 millimetres of ae | 
and the resistances Ro and R; respectively, and if I 
be the resistance at any other temperature, than the plati- 
num temperature p: = z Ro is defined in the same 
ba 
anner as &@ degree in the mercury scale. There still 
vomeins the correction to be applied, because the tem- 
perature on the air scale and the platinum scale 
are not the same. The difference between the two 
scales is ex by the formula ¢ — pt 


e ud ) where ¢ is the temperature on the air 





100? 100 
scale and the D a constant. : i 
To find D, the thermometer is calibrated by measuring 


but the pressure which such a thermometer had to with- 
stand was also great, and the total duration of the tem- 
perature nob more than one-third of a second. If it 
were required to measure the temperature at different 
points of a stroke, it became clear that the measuring 
wire must possess a very small thermal capacity. <A 
very small thermal capacity necessitated the abolition of 
any covering to the wire. At first it seemed probable 
that to expose a very fine wire to the erosive influence of 
the burning gas would be likely to lead to inaccuracy in 
the measurements. Such, however, has not been found 
to be the case. The change of resistance of a wire when 
it has been exposed to several hundreds of explosions is 
almost t00 small to be measured. The form of the thermo- 
meter finally selected is shown in Fig. 7. It consists of 
a solid drawn steel tube about 1 in. in diameter and 18 in. 
in length, the thickness being about 3; in. The outside 





its resistance at a very high temperature, generally the 


Y) 





Fig 8 














the thermometer was protected from direct contact with 
moisture by a thin copper tube. The general principle 
used in measuring the temperature was to cause the en- 
gine itself to complete the galvanometer circuit at the 
particular point of the stroke at which the temperature 
was required to be measured. This would be a simple 
matter with a steam engine, as all that would be neces- 
sary would be a circuit maker placed on the shaft. 
With a gas engine an explosion can occur ab most bub 
once in two revolutions, hence some means must be de- 
vised whereby the circuit shall be closed not only at the 
definite point in the stroke, but also only when an explo- 
sion has taken - Longe as the = of the — 
suring wire must of necessity be very small, ranging from 
0.0098 in. to 0.0015 in., it becomes of the hghent import- 
ance to expose the wire to the high temperature for as 
small a number of explosions as possible. All attempts 





Fig.7. Section of Pyrometer 
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APPENDIX I. 


TaBLE I.—Analysis and Products of Combustion of Coal 
Gas by Volume. 


Mean of Eight Samples. 











Tasie II.—Heating Value of Coal Gas. 


| The heating values are taken less the latent heat of water vapour, 


and are in calories. 
































pa 
Carbonic | 
c Oxyge Steam Heating ValueofOne| Heating Value of 
ee Per Cent.| Acid feenieek: Produced. _ | _Per Cent. Ouble Metre at (Each Constituent in 
St eae Produced. by Volume.| 15 deg: Cont. 760 | One Cubic Metre of 
Carbon dioxide COs ..| 0.16 0.16 es 
eavy hydrocarbons, | calori calories 
ocie7, ss] 488 | 1848 | 20.93 | 15.0 C0. 0.16 sere | 
xygen, he ne 0.13 >. 48 20,090* | 900 
Carbon monoxide, CO| 9.46 9.46 4.78 Cale if . 13 | 
Marsh gas, CH .| 38.67 83.67 67.34 67.34 co 9.46 2,878 279 
Hydrogen, H .. 43.40 vi 21.70 | 43.40 OH, 83.67 8030 2704 
Nitrogen, N .. 8.70 H 43.40 2,440 | 974 
8.70 
Totals ..| 100.00 | 56.72 | 14.70 | 125.74 || : eae 
Ne ne ee ss Sa me ye 10000 | 4850 
One volume of coal gas requires 5.49 vol of air, and pro- SSDS ARE naar erie Ss a 





duces 0.5672 volumes of CO, and 1.257 volumes 
combustion the volume dry is 4.996. | 
Weight of 1 cubic metre of gas dry at 15 deg. Cent. 760 milli- | 
metres = 0,600 kilogrammes. 
Weight of 1 cubic metre of air dry at 15 deg. Cent. 760 milli- | 
metres = 1.290 kilogrammes. | 


of steam. After | 


* Heating value of 1 cubic metre of C3Hg.7 = 1000 + 10,500 
d = 20,090. 
d = density being 1.912. 
Heating value of 1 cubic metre of coal gas = 4850 calories. 
1 cubic foot os = 653 B.T.U. 
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boiling any of sulphur being chosen, as it is one of 
the highest boiling points which has been accurately 
determined, 

The value of D ranges from 1.3 to 1.5 according to 
the purity of the platinum wire; different samples of 
platinum wire will not in general give the same platinum 
temperature when placed in the same source of heat; 
but when the correction to the air scale is applied, the 
two wires will generally be found to agree. This remark- 
able consistency of the platinum thermometer is one of 
the greatest points in its favour, and it is not unreason- 
able to ne ge that its consistency is real. The con- 
struction of the a platinum thermometer does not 
fall within the —, the present paper; but it may 
be generally described as a coil of platinum wire wound 
on a mica cross, the ends of the wire being soldered on 
stout platinum s. A pair of dummy leads, generally 
called compensators, are provided to cancel the heating 
up of the main leads; the whole of the wires are 
enclosed in a _ Po _tube to protect the wire 
from possible injury which might resuls from the 
nature of the heating. When the reporter commenced 
the research to determine the temperatures reached in 
the gas engine, it seemed as if the. best method to 
— was that of the electrical thermometer in s 
modified form. The difficulties were considerable, as 
not only were the temperatures to be measured very high, 








of the tube is threaded from end to end and has upon it 
a pair of nuts. This allows the measuring wire to be 
placed at any distance from the wall of the cylinder, the 
nuts also serving to hold the thermometer in position 
by means of an ordinary screwed gland packed with 
asbestos. The inside of one end of the tube is bored out 
for a short distance and inte y threaded. A circular 
slate block fits into the bored-out portion of the tube. 
The four leads, which are of platinum, pass through the 
holes in the slate block ; to prevent the leads being blown 
out of the tube by the pressure, each lead is provided 
with a small platinum collar which bears against the out- 
side of the slate block. The whole is made gas-tight by 
means of alternate layers of asbestos and mica, which are 
forced down by a screwed gland. This construction packs 
itself by the pressure, and no trouble has been experienced 
from the gas leaking through the slate block, The leads 
are insulated from each other and from the iron tube by 
mica washers atshort intervals. The leads terminate in 
an ebonite head fastened to the outer end of the steel tube 
and provided with suitable terminals for attachment to 


the measuring apparatus. This form of thermometer has | gal 


in use for its special purpose for a number of years, 
and has been found to pre at the same time high tem- 


| tpxsemany and pressures exceeding 200 Ib. per square inch. 
oisture by wetting the asbestos destroys the insulation, 
and therefore in finding the resistance in ice and steam 














to use these measuring wires with an engine firing every 
second revolution have resulted in the destruction of the 
wire before a sufficient number of observations could be 
taken. The temperatures have therefore been measured 
on an engine running dead light; that is, firing about one 
in six of the possible explosions. There is also the diffi- 
culty of insuring that the wire follows the temperature 
of the gas during expansion. This can be done provided 
the gas engine does not run at a speed much exceeding 
120 revolutions per minute. The arrangement of contact 
makers is shown in Fig. 8. The vanometer circuit 
was broken in two places, one of which was completed 
during every working stroke, and the other at a definite 
point in each revolution. Thus readings of the galvano- 
meter can only be obtained at the particular point of the 
working stroke for which the mechanism is set. The 
contact maker, called a relay, is ae to close the 
galvanometer circuit by the movement of the gas admis- 
sion valve, at the commencement of the suction stroke, 
when the electro-magnet is excited, the lever is depressed, 
and the galvanometer circuit closed by means of two 
mercury cups. To prevent the lever lifting before the 
working stroke is over, it is arranged that when the lever 
has moved through a small distance, the break on the gas 
lever is short-circuited by a third mercury cup, the relay 
circuit remaining closed until broken by a contact on the 
exhaust valve on the engine. This arrangement ensures 
the closing of the galvanometer circuit from the com- 
mencement of the suction stroke until the exhaust valve 
— Two forms of contact makers for fixing the point 
of the stroke at which the temperature has to be 
measured were “ers ; the first was used in the tests 
marked from X to Y. It was then replaced by the one 
shown in Figs. 9 and 10, which consists of a wooden disc 
atteched to the lay shaft ; let into its circumference is a 
small brass block ; bearing on this block are two copper 
springs which are arranged so that they can be set in a 
required position. To make a determination of the 
temperature, all that is required is to set the lay shaft 
contact maker to the required point in the stroke ; there- 

ist ing apparatus must then be adjusted 
until the swings on the galvanometer circuit can be read. 
As the temperatures vary slightly from stroke to stroke, 
it is impossible to get an accurate balance. The 
method employed was to put such a resistance into the 
resistance-box that the galvanometer would throw con- 
stantly to one side. Ten readings were made of the 
vanometer throws, and then @ second resistance put 
into the resistance box of such a magnitude that the gal- 
vanometer throws are all on the opposite side to that of 
the previous determination. Ten throws were again ob- 
served and the resistance interpolated from the mean of 
these readings, thus each observed temperature is found 
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from observing the temperatures of twenty explosions. 
The resistanc ing apparatus consisted of an ordi- 
nary wire bridge and a resistance box (Fig. 8). The gal- 
vanometer was a Crompton d’Arsonval. The testing 
current was supplied by a meg | cell, with an 
added resistance of about 50 ohms. The results of a 
number of pnts are shown in the three Tables 
gress VIII.). In those headed X the measuring wire 
had a diameter of 0.0025 ; in Y of 0.002, and in Z of 0.0015. 
The length of the measuring wire was about ? in., the 
compensators being joined by a small length of about} in. 
Repeated attempts were made with wires having a dia- 
meter of 0.001 in., but the wire was always fused after 
a very few explosions. In Plates 5 and 6 (to be given 
later) the full line is a line drawn through the 
actual observed points, while the dotted line is the 
line obtained by assuming that at some fraction of the 
stroke the thermometer has actually reached the exact 
temperature of the charge. In the case of the X tests 
the fraction is 0.3, for Y tests 0.5, and Z 0.6 of the stroke. 
As will ba expected, the lines show that for the first 
ys stroke the wire is probably reading too low, at any 
rate with the thickest wire ; towards the latter end of the 
stroke with the finer wires the coincidence between the 
measured temperature and that obtained by calculation 
on the ordinary gaseous laws are remarkably close, and 





Fic. 11.—ExpERIMENT SHOWING VARIATION OF 
TEMPERATURE WITH THERMOMETERS aT Dir- 
FERENT Deptus IN CYLINDER. 





Temp. at Temp. at 
15 Of in Of 
stroke. stroke. 
977 deg. 714 deg. 
Cent. Cent. 
1110 deg. 765 deg. 
Cent. Cent. 
904 deg. 624 deg. 
Cent. Cent. 





lead to the belief that during expansion the charge 
behaves approximately as a perfect gas. In addition to 
measuring the temperatures during the explosions stroke, 
the suction temperature was also measured ; having now 
both the pressure P, volume V, temperature T, at the 
end of the suction stroke, and ab various points on 
the expansion curve, itis possible to calculate the product 


an both before and after explosion (Appendix 1X.), 


This was done, with the result that, assuming that the 
suction temperatures were correct, the measured tempera- 
tures during expansion were very much too high. This is 
found in the whole of the tests, and is more strongly marked 
with the very fine wire. With a view of checking the 
way in which the wire followed the temperature, the 
temperatures were measured from beginning to the end of 
compression, and the reaults are shown on the Table; they 
prove that the wire actually followed the temperature 
with a very reasonable degree of accuracy. It is also 
conjectured that as the indicator diagrams were taken 
with the indicator open, while the temperatures were mea- 
sured with the indicator shut, perhaps the leak through 
the indicator was sufficient to account for the higher 
temperature as shown by the thermometer. An experi- 
ment was made with the indicator open and shut, with 
the result that the indicator open showed a slightly higher 
temperature. b : 

It occurred to the reporter that ibly the discre- 
pancy might be accounted for'on the hypothesis that 
the temperature throughout the cylinder was not uni- 
form. All the temperatures were measured on wire 
almost in the centre clearance space, which naturally 
would be the hottest part. The calculated temperatures 
are, of course, the mean of the whole temperature 
throughout the cylinder. 4 

Three experiments (Fig. 11 above) were made with the 
measuring wire in different positions: the first case on 
a level with the inner wall, in the second case standi 
out some }in., and in the third case with the measurin 
wire bent back as near as possible to the steel body o 
the thermometer, so as to imitate the cooling action of the 
wall. The temperatures thus obtained show a very 
decided falling off as the wire is brought closer to the 


wall, amounting ia one case to nearly 200 deg. Cent. 
Doubtless the wall action in the case of a very low speed 
of some 90 revolutions per minute would be much more 
































































































































































































































APPENDIX II. 
Taste I.—A Trials (Plate 1, page 632). Taste VIII. 
Clear- Ratio : : | $ | 
Stroke | Clearance Surface. B4 Sa | 8a es : 
Vol. in Vol. in | Clear. Vol. becca ee 2 ers ge Ee rr | be| 
Litres. | [Mtres. | Cylr. Vol. | ota. |Jacketed. 5 Gasper Hour) “Re jas | GF  iaee | ae 
ie na | 3 gee aed acd g.ce] ee 
| gq. cm. d a | 2 i) Bee (BR=5 
| ea-om. | oq. om. |g. per |b. per | BEE S85 | BES 22u8| 33 
| Absolute : 
about {about cub. ft. \cb. m. 
3.146 | 5.522 | 0.57 1680 | 1200 | 388 | 55 1 | 139 |394] 27.2 | 108 | 35.0 | 1.33 | 166 
T II -}} 2! 192 |845| 261 | O99 | 388 | 1:32 | 17.4 
— — 4) io |sit| 20 | 09 | sao | Lit | qe? 
1 ; . } war | ae: 
Test No. | Revolutions per| Explosions per | Per Cent. of 5 | 98 |277| 48 | 0.96 | ses | 135 | ist 
______|__ Minute, "| “Minute.” | Full Power. 6 | 105 |297| 28 | Oo | 865 | 199 | 188 
1 191.5 | 95.7 100 s| oe lov| oe | oor | sre | Las in 
2 190.3 94.4 99 | ; 
8 200.6 96.2 96 — —— 
4 201.5 95.7 95 TABLE IX. 
5 207.5 | 89.9 87 
6 197.1 | 9438 96 | | ; 
7 206.8 99.2 96 | Weight | | Calories 
8 201.3 | 91.7 91 ‘ | of Air | Weight Air+Gas| Air | Exhaust Rejected 
‘est per | ofGas | per Tem- | Tem- to 
Tas.eE III. No. Explo- | Per Ex-  Explo- | pera- | pera- | Exhaust, 
; ioe. | plosion. | on. ture. | ture. | per Ex- 
| Suction | Compression. plosion. 
Test | Suction i 7 nin kg kg. | deg. O. | deg. O.| calori 
| " ei . g. ~ O. | A ries 
a a | Pressure. | Tempers- iitaone Oe ae | .o00s89 | .oo1999 | 16 | 1007'| 1.35 
| |_— s | coois | costs | cores | as | oe | iat 
j : 3 1.18 
i = deg. Cont.) be. a \deg. Cent. 4 0062 090807 005517 15 947 119 
1 | 1.00 158 | 3.82 318 1.822 6 | 00525 | ‘000299 ‘oossio | is | er | Les 
:| = = i Ss = Les 7 | -0654 | 000255 | .005795 | 15 857 | 1.08 
{im Sia) SS 1.831 8 | .00520 | “00280 | ‘05:80 | 15 737 | 0.84 
6 | 1.00 | il | 407 | 295 1.385 — — 
1.00 0 1.284 - TaBLE X, 
7 | 100 | 8 | 4.82 | 811 1.445 ae ee 
8 | 1.00 85 | 3.67 | 204 1.284 
SS Tape IV om Jacket Temperatures. Heat Given to Jackets. 
# Test Sapa a a See 
\ . ” Number. 
. e _ a . | 
F g : sé 3 : : Exhaust. : E - 8 Inlet. | Outlet. Explosion: Per Cent. 
a £8 | ga. gfe. ao ha aes ae oh — ——— ——_—. 
es! Be | BES is¥Ee @ |*-e8 deg. Cent. | deg. Cent. | calories 
GE | GSE 2355! Pres |Tempe 98 >s || 
ee] ae |AP0 SARS) oom [mmm SE | GE) op | ee | is | cg 
kg. per | deg. C. | litres | kg. per | deg. O. | kg. per | : = 4 “2 = 
sq. cm, |8q. cm. | sq. cm. | 5 9 €0 "4 30 
1| 10.39 | 1751 | 3.97 | 8.22 | 1007 | 4.51 | 1.501 ; B-4 v4 as = 
2| 10.19 | 1604 | 385 | 3.04 | 982 | 4.20 | 1.491 4 br 4 oo 
3) 10.10 | 1464 | 371 | 3.01 | 9387 | 4.00 | 1-496 3 i iit - |? 
4| 923 139% | 398 | 31¢ | 947 | 8.92 | 1.400 | . 
5] 878 | ig 400 | 314 932 | 876 | 1.328 || — ing ace 
.13 | 1269 | 391 | 299 | 847 | 382 | 1.405 
7| 735] 1145 | 4.50 | 3.04 | 857 | 3.98 | 1.347 Tapix XI. 
8] 867! 1119 §©393 | age 737 | 850 | 1.410 
as coy Test No. | Temperature at End of |Heat Lost by Residue at 
Taste V. ge colin TIE Nin at | Adiabatic Expansion. | Exhaust per Explosion. 
| es | | |g. | LEP. | BHP. |o.. | ems lias neal i 
| as Tih (acceded ‘lags deg. Cent, calories 
¢| 56 |MeanPressure,| 3 Es i oer ee Ep 1 | 1497 0.10 
Z| 5 ross. 2 ‘ - » | ale $| s\s5 2 | 1827 009 
2| Be w8| gf Ee szBeletice 3 1187 0.09 
o| *#s 82s se ge oF ge Sega 4 1127 0.09 
os Fac al 2 ll I 5 1052 0.11 
ib. per| kg. per | kg. per | kg. per | | ; yo Hed 
sq. in.| sq. cm. | sq. Cm. | sq. cm. | 8 } 897 0.11 
1/957 | 64.3 | 4.51 | 0.10 | 4.41  |5.11/3.81/3.98 2.97/0.78 . 
2} 94.4 | 60.7 | 4.20 | 0.10 | 4.10 ‘4.68|8.49(3.61 2.62\0.75 
896.2 | 569 400 | O11 | 389 (4.53/3.88'3.30 2.46(0.73 
4) 95.7 | 55.7 | 3.92 | O11 | 881 (4.41/3.29/3.55 2.65 0.80 TABLE XII. 
5 89.9 | 58.5 | 3.76 | 0.13 | 3.63 3.95|2.95/2.98 2.22/0.75 || —— j 
6 94.3 | 643 382 | O11 | 371 |424/3.16/2.882.15'0.68)) & | . om wh2| £. sae 
7 92/474 383 | O11 | 3:92 3.862.88)2.722030.70| 3) Xe | 2¥q gas g gis 
8 91.71 498 | 350 | 012 | 338 3.75/12 802.15 1.900.68 |) § | 3 2s See | 53 Ze * 
om yp iggere ‘ | o » 3S ‘ 
Taste VI S| 46 (S3e/28e 26) g se g 
—— oe — | & Sax | 3 | 4 
eae Ratio |. Heating | Calories &| hell Metals x aml ga & | mae | a 
wactt y per xplo- per Explo-| of Air to leo ay Litre of calorie (calories |calories | calorie calories |calories ‘per cent 
sion. sion, Gas. | " 1] 0.57 | 148 1.35 | 0.06 3.5L 8.43 | + 2.3 
| | per Litre. | Mixture. 
eS er a eS a ee eC 
| litres litres : we z le~ ¥ ‘ ; + 2 
1 | 0.686 | 3.76 5.5 | 4.998 0.768 sl) an | an lap lanl ee Tee isk 
2 | 0610 | 3.93 6.4 | 4.993 0.675 at ae . oe fom | ee ee te 
3 | ose | 403 72 | 4.903 0.609 6) 048 | 083 | 102 | 006 | 240 | 262 | — 5.0 
4 | 0540 | 4.95 | a) os BB. - | os |; ee Se | + 4s 
5 | 0.510 4.20 8.2 4.864 | 0.529 8 | 0.44 0.74 0.84 } 0 06 2.19 2.47 | —11.3 
6 0 52 4.28 = _— | 4 - 
? 0.450 4.52 10.1 | 4.864 .488 
8 | O43 | 4.2 a6 | 498 | 050 | Tame XE. 
ERIN Soller tee g Weights. Be |g | 8 [saE. 
3 . le |» @ a1 ek a ee Hs | &s ee 
8 Z l82/33 ee ed Ba | SE #5 »&3 8 
te 3 I ins de s 4 | Air per Gas per, Clear- a | aes 5 wees 
| §$ o 2 OO, «. oO} . | Kp. al $ | Ex- | Ex- | ance ges B§ as Ey 
ss & g 3 g 2 g $l ' & |plosion. plosion. Residue | & | BR | Be |gcee 
i | | | a enwubik 
* See es | a | Be | oan] | en | He] “P| 
1 | 10.88] 1.54) 5.85 | 5.98 | 59 .1856+4.000115 T .0719 , i° : ; 
2 | a7] a7) oer | Tor | 7.0 (1997+-.000111 7) .o71s || 2 | -COMBE | .O0URIE| .O0IbE | -gogTO | 140 | 982 | 1.38 
8 | 7.69) 684| 7.72 | 805 | 7.9 .1807+.CO0108 T} .0710 | 4 | “oossi | “oooso7 | ‘00159 |oo7107 | 421 | ge | 1:30 
4 | 7.28) 867) 852 | 866 | 86 |.1795+.000106 T .0709 5 | .00515 | {000280 | .o0188 |007819| 111 | 932 | 140 
5 | 6.54] 9.70; 943 | 9.49 | 9.5 .1781+.000108 T) .0706 || § | ‘oosss | ‘oog999 | ‘00198 |1007490| 102 | si7 | 1.36 
6 | 6.71) 10.07| 10.22 | 10.80 | 103 .1771+.COOl02 7) .0705 | | “oosss | ‘oooass | ‘onus |.007615 |: $9 | aey | 130 
7 | 5.88/11.11| 1058 | 10.79 | 10.6 .1767+.000102 T) .0705 || 2 | “Ose | “oooseo | ‘oovat |coo7s90| 86 | sy | Liz 
8 } 4.94/11.64/ 11.73 | 1196 | 11.8 .1757+.000100 T} .0703 | : : 
















































































marked than at the ordinary speed of 200 revolutions per 
minute, but the experiments prove that there is a com- 

ively wide range of tem ture in the cylinder 
itself; if it were possible to one of the measuring: 
wires at 0.01 in. from the it is — that even 
when the core was standing at some 1300 deg. Cent., the 
temperature at the wall might not exceed 800 deg. Cent. 
or 900 deg. Cent, The existence of even a thin layer of 


comparatively cold gas on all the clearance surfaces would 
be sufficient to reconcile the temperatures calculated by 
means of pressures, volumes, and tem tures of exhaust 
with those observed ; but until the law of variation of 
temperature throughout the cylinder has been deter- 
mined, such a calculation would be of comparatively 
small value. 

Mr. J. B. Wood has taken a very large share of the 
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TasLE 1.—B Trials (Plate 2, page 632). Taste VIII. 
} . 2 ‘ 
Cleat- | stroke | Ratio: Clearance Surface. | Compression. 5 sa 3 £8 eau Bee = 
ance | Vol. in | Clear Vol. : 5 esse | Se s88 a 
Vol. in | ritres. Gyir. Vol. Jacketed Abso- | _ 3 Rois. mH oiseae | @s 
Litres. Foi scephcass "| lute. 4 | Gasper Hour.) 9“ | o8 | OAH lo OF ae 
—_ 3 B33 Beso Bo f5-6 oo 
eq. om. | kg. per Ib. per || 8 6e8 | Sam | sam Samm £5 
| 8q. cm. |sq. in. || —_—— Pan eer 
2.509 | 5.522 0 45 1035 5.02 | 71 leub. ft. |cb. m. 
— 1 | 185 | 882] 28 | of | see | 182 | 190 
ee it. 2 185 364 51 95 | 81.7 | 120 | 187 
Revolutions per| Explosions per | Per Cent. of 4 107 | 3.03! 23.5 4 og Heo ae 
Test No Minute. Minute. Full Power. 5 108 8.06 22.7 86 313 | 119 | 20.5 
eat scam - | 34.0 | 129 | 20.7 
1 196.3 93.9 96 7 | 99 | 280] 226 86 30.9 | 1.17 | 20.5 
2 a as - : . He 22.4 85 82.0 | L2t | 20.7 
. 5. | ggete ‘ Y ; , 
3 = = od 22.0 83 | 8835 | 197 | 212 
5 205.9 92.8 90 — - ——- 
$ pane =. bs Taste IX. 
8 202.8 95 5 94 : 
9 203.5 3 96 
ee 2 | Weight weight of| Air+Gas| Air 
‘ABLE . FS per Gas per Tem 
gee cape pee ‘ at “a an Explo- Explo- Explo- pera- 
> Suction pression. | 2 3 | gon sion, sion. ture, 
Test | Suction Tempera- . nin eB | . 
No. | Pressure. | "sure. | Tempera- |P Vn = Const. |} 
ture. | g. kg. deg. C 
= | | 2 ‘torr :000369 00508 is 131 
ldeg. Cent. deg. Cent. : : : 
| en eee 3 | 00477 | ‘000328 | 00509 1.08 
1 | ie 156 4.96 892 1.376 4 | -00499 | .000327 -00532 1.14 
2 1.00 143 4.99 376 1.382 5 -00617 -000312 -00548 1.24 
8 | 1.00 188 4.92 360 | 1 369 6 -00511 | .000291 -00540 0.98 
4 | 1.00 135 4.86 347 1.359 “s | -00530 | .000278 -00558 107 
s | 10 123 4.90 334 | 1 366 8 | .00542 | .000255 .00567 1.00 
6 | 1.00 119 4.86 323 | 1.359 9 | 00526 | -000233 | .00549 -86 
7 | 1.00 108 5.05 329 —s:1.892 cae, Selene 
8 | 1.00 99 5.29 342 | 1.431 
9 | 1.00 90 | 5.36 336 1.443 TaBLe X. 
re Jacket Temperature. | Heat Given to Jackets 
| | ! . . on. 
bare 26 Exhaust. | 98 | §& 
g | gg | gf. leg Reta 43 Ps) Inlet. Outlet. | 
sx ae | aoe eg tone $F | ‘ed | ae 
o| sis empe- | ae | deg. Cent. | deg. Cent. | 
é4| 3% | ge8 sa rature. | ge a? 1 a5 63 
— | | 2 14 66 1.30 
| kg. per |deg. O. | litres deg. C. | kg. per | 3 17 7 | - 08 
sq. cm. | 8q. cm. 4 15 61 | 1.07 
1] 15.79 | 1948 | 2.64 1087 | 4.90 | 1.488 5 13 6 | 0.88 
2| 14.00 | 1745 | 2.85 1007 | 4.66 | 1.461 6 15 61 36| (0.92 
8| 1245 | 1567 | 2.89 | 2.91 922 | 4.22 | 1.495 7 13.5 oc | OF 
4| 11.87 | 1668 | 3.22 2.98 942 4.44 1.516 8 13 62 | 0.76 
5| 11.00 | 1508 | 828 | 3.18 987 | 4.34 | 1.885 9 14 ie ee 
6| 1214) 1465 | 293 | 281 829 | 4.06 | 1.454 
7| 1065 | 1354 | 321 | 3.01 877 | 3.97 | 1.377 TasLE XI. 
8| 9.92 | 1212 | 324 | 2.94 817 | 3.6L | 1.341 
9! 9.05 | 1093 | 335 | 281 747 | 8.34 | 1.838 | Temperature at End of | Heat Lost by Residue at 
LE V | Adiabatic Expansion. | Exhaust per Explosion. 
z | 
; | deg. Cent. 
2g | ef | ae | LHP | BHP ae 1 | 1567 
¢) SE |Mean Pressure, 23 | £z [18 68 2 1402 0.06 
%| 83 | Gros || 82 ~ log] sles] oles .Y 1237 0.08 
#5 Bs | df \Gbezecleze| = ee Cy 
o ° = 5 | . 
lhe 62 | ae Ree P mere gC 1187 0.06 
Ib. per) kg. per kg. per! kg. per : = ry 4 
eq. in.| eq. cm. _ 8g. CM. | sq. Cm. 9 852 008 
} 4 69.7 4.90 0.11 | 4.79 a4 4.06)3.98 2.98 0.72 
i : x 0.11 | 4.55 [4.99/3.7213.96|2.95 | 0.79 
895.0 | 600 | 4.22 o.11 | 4.11 (|4.72/8.69/4.07/8.04| u.86 Taste XII. 
4) 87.1 | 63.1 | 4.44 0.18 | 4.81 |4.5413.39/3.41/2.54/ 0.75 Sar s 
5) 92.8 | 61.7 | 434 0.12 | 4.92 (4.75 3.54 3.45 |2.57 0.73 Pee ae eee | Se | 
6 90.8 | 57.7 | 4.06 0.12 | 3.94 |4.33/8.93/2.90/2.16 | 0.67 as (Pag | ees) of | a's | 
7/941 | 66.4 | 397 | 0.12 | 3.85 |4.88|8.27/3.20/2 39/0.73|| « 3 os a| 23 us| ¢ 
95.5 | 51.8 | S61 | 0.11 | 860 |4.05/s.022-88/2.11 0.70] 2 | wa ees 82 a8 oes | F 
9 97.3 | 47.5 | 3.84 | 8,23 |8.81 '2.84'2.51'1.87 0.66|/ ¢ | 5H | o 3f g3 5 $3e 
— = S| ee |g 28 | see 3 ree g 
Paci | 
| | calorie | calories} calories| calorie |calories |ca! p. cent. 
Test | Gas | Air Vanenting | Calories || 1] 062 | 148 | 121 | 0.06 | 838 + 8.0 
Number |Per Explo- per Ex “Calor honey Litee of 2/ 0.69 1.30 1.21 0.06 23 | + 2.2 
sion. | sion. | + = 3] 0.53 | 1.08 | 1.08 | 0.06 + 22 
| | Per Litre. | Mixture. || 4| 0.56 | 1.07 | 114 | 0.06 | + 40 
. : ‘ 5| 055 | 0.88 | 1.24 | 0.06 | + 4. 
| ‘Wie | ee ae te ore || &| 051 | 092 | 1.05 | 0.08 | +18 
ore ee ee ee Fa 
3 0.569 | 3.89 68 | 4818 | 0617 9) 0.42 i : i + Lo 
4 0.577 | 4.07 7.0 | 4813 | 0.601 ; xsi Oecuglt Reve: Sats 
6 0 560 | 4.22 1 | 4.864 =| 0.559 ‘ aa 
. | 4 . 4.818 0.52 
7 | 0490 | 4.32 7 | gene =| (ObOn Tasye XIIL. 
. 0.450 | 4.42 8 | 4.864 | 0.450 Nl | | | 
= 0.410 4.29 5 | 4.864 | 0.428 Weights. é | & | BE 
= : 2 =| =| s 
a= wv a ° 
, 2 | | : 2 m | chear- : | - o 4 5 
| $ | was 5 asper| ance | ag ag 
go | E 2/38 Pt. Ex. (Residue | S628 | kas 
% | g | - g 5. Kp. i 8 plosion.| per Ex- 2 | o¢ a seu 
BES | zg 13 £ a : & | plosion. | a me 
Be" So lola | | | kg, | k kg. deg. C. | deg. O. | calories 
1 10.55) 1.05| 6.47 5.6 |.1865+.000117 7.0721 || 2! : “Oo08ee | ‘eoroe | 008i? | jor | in 
2/ 860 6.07} 6.59 6.7 |.18344+.000112 T) .0715 || 3 | : 1000323 | [00116 | 00625 | 922 | 1.18 
8/ 8.00) 6.25! 7.04 7.2 |.1822+.000110 T0712 || 4 | | 000327 100630 | 942 | 1.92 
7.80; 6.65) 7.21 7.4 |.1817+.000109 T) .0711 || 5 | 000812 | .00104 | .00652 | 987 | 1.84 
5) 740) 811| 8.39 8.4 |.1798+.000106 T) .0709 || 6 | : 000291 | /00122 | .00662 877 | 1.16 
6 644) 9.19) 8.62 8.9 |:1790+.000105 T! .0708 || 7 |‘ 000278 | 100127 | .00635 877 | 1.20 
: ca a 22 12:8 | 3777+.000108 z 0708 || 3 |: 000255 | .00137 | .00704 817 | 1.18 
. . , .6 |.1767+.000102 T| .0705 || 9 .000238 | .00175 | .00724 | 747 | 1.04 
9 5.86 11.73! 11.41 11.4 |.1760-+-.000100 T. 0703 K inapoad tesa (nists | 
labour of both making the experiments and. working out| ratory of the University ; the reporter desires also to 
th : ty 


© results ; the reporter wish 
Mr. Wood for his valuable assistance. 
© experiments were made in the Engineering Labo- 
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to | thank the University for placing at his disposal suitable 
rooms for the work. 3 
(To be continued.) 

















THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society, held on 
October 25, Professor S. P. Thompson, President, in the 
chair, a [ ed “On the Variation with Temperature of the 
Thermo-Electromotive Force, and of the Electrie Resistance 
of Nickel, Iron, and Copper between the Temperatures of 
— 200 Deg. and + 1050 fons was read by Mr. E. P. 
Harrison. In this paper the changes with temperature 
of the thermo-electromotive force and the resistance of 
nickel and iron are traced over a wide range, and the 
singularities present in the curves representing these 
changes are investigated. In all experiments the-same 
specimens of metal were used. Previous work on this 
subject has been performed b ge Fleming and Dewar, 
Holborn and Day, and Stansfield n the author’s experi- 
ments on electromotive force an ordinary potentiometer 
method was used, the potential difference due to the thermo- 
couple being balanced against a portion of that due to two 
accumulators. Before each ing a standard cadmium 
cell was balanced on a definite resistance in the accumu- 
lator circuit. Readings of electromotive force of sex. 
nickel couples were accurate to 1.8 microvolts, while 
those of copper-iron couples were accurate to less than 
1 microvolt at moderate temperatures. The heating 
arrangement was designed to give a uniform temperatu 
which was measured by a platinum thermometer, an 
recorded automatically by Callendar’s recorder. The cold 
junctions were placed in a large test-tube full of water, the 
test-tube being placed in a larger vessel, also containi! 
water. The temperature of the cold junctions varied wi 
thatof the room, and all observations were reduced to cold 
junction 0 deg. Cent. Finally, in each case observations 
were taken by placing the junctions in liquid air, with 
the platinum thermometer ide them. To prevent 
oxidation of the metals forming the junctions at tempe- 
ratures above 500 deg. it was necessary to exhaust the 
porcelain tubes which contained them. The curves for 
variation of electromotive force with temperature of 
copper-nickel and copper-iron couples are, roughly, a 
straight line and wd gprs cae ctively. The differences 
between the actual curves and a selected straight line in 
the former case and a parabola in the latter case have 
been plotted against temperature. These difference 
curves show that the maximum variations occur in the 
case of copper-iron at 70 deg., 230 deg., and 370 deg. 
The temperature of inversion (cold junction 0 deg. 
Cent.) is 536 deg. Cent., and the neutral point is 262 
deg. Cent. In the case of copper-nickel, maximum 
variations occur at 70 deg. and 340 deg., and there 
appears to be a small hysteresis effect at the latter 
point. The temperature of inversion does not occur 
within the limits of the experiments, and there is no 
neutral point. The electromotive force curve for a nickel- 
iron couple up to 700 deg. has been obtained from two 
previous experimental curves by addition. Above this 
temperature direct observations have been taken. This 
curve is nearly linear up to 900 deg., ab which point a 
decrease in electromotive force occurs. Curves of thermo- © 
electric power have been derived from the electromotive 
force curves by ener tangents, and these show that a 
considerable range of the copper-iron curve can be repre- 
sented by —e lines, but that the remainder is approxi- 
mately parabolic. The copper-nickel power curve can be 
represented by bits of straight lines. The Peltier co- 
efficient variation curve for iron-copper is at first para- 
bolic, and can ‘then ie up of straight lines ; for 
copper-nickel it can be made up of bits of parabolas. 
Considerable difficulty was experienced at high tempera- 
tures in getting concordant results, owing to chemical 
changes and other effects. The experiments were there- 
fore carried out under different conditions, and the results 
are discussed in the paper. : 

In the resistance experiments a potentiometer method 
was employed, a manganin resistance coil immersed in an 
oil bath being used as a standard. The resistance of 
nickel increases with temperature almost parabolically up 
to 370 deg., when a change of slope occurs, and the re- 
sistance increases much less rapidly and almost linearly 
up to 1050 deg. In the case of iron, the resistance curve 
does not change its parabolic form till nearly 800 deg., 
when it becomes linear, and remains so up to 1050 deg. 
The author concludes from his paper that the thermo- 
electric change in bg ii coincides approximately 
with the resistance change, but that no thermo-electric 
peculiarity exists for iron-copper at the temperature of 
the iron resistance change. 

Mr. A. Campbell said that with purer iron the change 
in thermo-electric properties might correspond with the 
change in resistance. Dr. Knott had performed experi- 
ments on nickel in 1886, and got results similar to those 
oftheauthor. His results with thick wires were different 
to those with thin, probably because he did not exclude 
air and prevent oxidation, Mr. Campbell said that he 
had himself made experiments upon two samples of 
nickel differing in en and although their tem- 
perature coefficients were also different, the change in 
slope of the curve connecting resistance and temperature 
occurred at | erage os the same temperature in both 
specimens. eir thermo-electric powers were identical 
up to 300 deg. Cent., but above they differed slightly. _ 

Dr. D. K. Morris pointed out that the thermo-electric 
force, the resistance, and the magnetic properties should 
be observed at the same time. In taking a thermo-elec- 
tromotive force there must be a temperature gradient, 
and in the interesting parts of the curves differences of 
magnetic properties may arise and produce enero npn 
He drew attention to the caution which must exer- 
cised in differentiating by drawing tangents, except when 
the curves are smooth. Dr. Morris said the connection 
between resistance and magnetic qualities was interest- 
ing. The temperature coefficient of resistance of a mag- 
netic body rises with temperature so long as the body is 





632 


ENGINEERING. 





[Nov. 1, 1901. 








GAS-ENGINE RESEARCH 


Tri 


Test A: 
MP- 4:51 Kg.cm?'644s.0. LP-381 Aw. S11 FP 


12 
10 


160 
140 


gwo sad by 
@INSSOLT 


uo Dm @& 


spun bs 40d 9q) 


56 Clearance 0 50 190 
! Te st Ay I 
MP-3-92 Ag.¢m? 55°7lbs.0° LR329 Kw. 44 
103 tA : 





















WP 
1 WD Pv ool 











5] 


‘Gaaae tb "190 
‘Test A, 
MP-333 Agem! 474Ubs.ci, 1.P-288 Kw.3861P 





YUP». 








> 























PV P8471 ¢ 




















0 ee oe ee T T 7 ed, se Toe 
56 Clearance 9 50 100 
! Percentage of Stroke ' 





(7082.2) 


Test B 
M.P} 4 
69:7 
4 
5 


















sad $97 


‘bs 
‘AANISAAT 


SSoeSerseE 








;u2 sod by 





you 


of Stroke ° 


(roar 





(For Description, see Page 628.) 


as A. Test A 
MP-4:20 Ag. cm? 597 lds.” ‘UP-3-40 Kw, 4°68 1B 




































































Te st As 
MP. 400 Kg.cm? 569lbs.0° LP-3:38 Hw. 453 IP 






































R) 
56 Clearance Q *” 100 56 Clearance 90 5o 100 
; 'Test A, ! : ' Test Ag 
MP-376fig.cm* S35lbs.0° LP-295 Hw. 3°95 EP MP-382 Kg.cr* 543 lhs.0" LP-316 Aw. 4-24 EP 
107 + 107 ' 
] a Py [34 4¢ : - Py ft ic 
5] 5 sae? 
] 50 : 50 
4 4 4 7 4, 
0! eo ee v 7 vr ¥ ye oan So ee T ui 0 oT oe T T T T ee ee ee 
56 tearance 9 SO 160 56 Clearance 9 50 190 
: | Test As H ' Percentage Stroke! 
MP: 3:50 Kg.cm 49'8 lbs.” LP-2'80 Kw, 3°75 H? aia 
| T C = Constant 
J . py reole MP = Mean Pressure 
5; I.P, = Indicated Power 
o . Kigcm* = Kilogrammes per square centimetre 
S rt Lbs.0" = Pounds per squqre inch 3 
SN Ta 
Percentage of Stroke 


Trials B. Test B, 


15 


Clearance ~ Percentage Stroke 





DiacraMs FoR Triats A (Szz Appenpix II., Pacer 630). 


Test Bs 


of Stroke 


Dracrams ror Trrats B (Sze Appenprx III., Pace 631). 


magnetic, but reverses when the body becomes non-mag- 
netic. He asked for information on the subject. 
Professor H. L. Callendar said he had followed the re- 
search with interest, and referred to the experimental 
difficulties, especially at high temperatures. He should 
like to have said something in reply to Dr. Morris, but he 
was afraid the subject was a large one, and might well bs 
discussed at some future ae neng Oo here were several 
points to clear up, and the fact that the curves described 
cannot be re mted by straight lines or sbolas 
showed that the subject was beyond the range of a simple 


The Chairman suggested that it might be well to re- 





examine more carefully some of the curves which are | 


accepted as straight lines, and on which there is no compli- 
cation due to magnetic properties. He hoped the author 
and others would continue working at this subject. 

Mr. E. P. Harrison, in reply to Dr. Morris, said he 
thought the number and accuracy of his observations 
justified him in drawing tangents to form his power and 

Ve oer Od the Zeeman Effect,” by Mr. 

on ‘‘ Asymmetry o n y Mr. 
G. W. Walker, was read by Mr. W. Watson (secretary). 

Professor Voigt predicted an meee of the normal 
triplet which has been verified by Zeeman. The author has 
considered the subject mathematically, and finds that asym- 





metry may arise as a second order term due to the mag- 
netic field. The asymmetry would be more distinct the 
ter the field, which is opposed to the theory of Voigt. 
y giving numerical values to the symbols it isshown that 
the effect is extremely small. The author points out that 
his theory can provide an explanation of why a line may 
not be resolvable. : 
The Society then adjourned until November 8, 1901. 





Iranian Mrverats.—The value of the minerals pro- 
duced in Italy last year was 3,402,400/.. The corresponding 
value in 1899 was 3,655,299/ , and in 1898 2,872,1630, 
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THE CORRECT TREATMENT OF STEEL.* 
By Mr. C. H. RipsDAte, F.L.C. (Middlesbrough). 
(Continued from page 500.) 

Section V.—SAMPLES OF PROcESSES AND TREATMENT 
SregeL HAS TO UNDERGO IN PRESENT PRACTICE, WITH 
sucH MopiricaTions AS ScrENTIFIC PRINCIPLES SEEM 

To SUGGEST. 
Treatment by the Maker till it leaves his hands. 


Ro.uine INncors. 

(a) For steel which is going to be reheated and worked 
further exactly as itis sent away, without undergoing any 
preliminary process, the limits of the temperature ab 
which work is finished are not set by, and are immaterial 
so far as their effect on its ultimate properties are con- 
cerned, since whether it is finished hot or cold and the 
grain is too large or two small, the respective effects of 
this will (as has previously been shown) be completely 
removed on reheating and working further. 

But the maker is forced for his own sake to observe 
certain limits ; for if he rolls too hot or before his ingots 
are set, he will make defectives, whilst if he rolls too 
cold he will strain his machinery, and in either case his 
sections will be wrong, and these limits more than cover 
the requirements of the properties of the finished steel. 

(b) If the steel is not going to be re-heated and worked 
till it has received some preliminary treatment (such as 
cold shearing), or if it will be used without further treat- 
ment, the finishing temperature and rate of cooling do 


Campion’s* limits for best results for carbon—0°44 
per cent. to 0°20 per cent. for reheating (=‘*W” } 
marked . Mie 2 ie eae 


Ridsdale's ¢ limits for best results for carbon—0'16 per 
cent, to 0°03 per cent. for continuing work down to 
marked . ‘ : : : ; ee 

If, us per Howe,} 30 degrees is deducted (from Campion’s 


as standing them alternately on their flanges and heads, 
this ought to be beneficial. 

An arrangement of this nature is adopted at Homestead 
on the intermediate cooling bench, and is being introduced 
at other American works. 

Girders and other ‘“‘ Sections.”—These being used for 
structural purposes or without further treatment than 
drilling, the finishing temperature and cooling may usually 
be regulated, mainly with reference to giving the right 
tests, so long as the extremes mentioned in the general 
directions are avoided. This will generally be from 
** low ” to bright cherry-red. 

Plates.—Much the same me be said ‘of‘these, but they 
may receive treatment which will develop brittleness 
that it will probably be out of the power of the maker to 
anticipate and counteract. (This to be described for users 
of — As these may have to be sheared, note next 

raph. 

Bars which have to be Cold Sheared before Re heating.— 
As these should cut soft, it is very important, especially 
the larger the mass, that they should be finished at a good 
cherry to bright red (say 800 deg. to 900 deg. Cent.), well 
above anything like blue heat, and cooled slowly, and 
should not be in any way chilled, especially at or near 
blue heat, either entirely or locally. Even chilling right 
= _— red-hot would not have half so injurious an 
effect. 

Any chilling of a mass by which a part is chilled for 
some time may be ey ee as the hotter 
parts may maintain the part being chilled at a blue heat 








Masses, such as ingots or blooms large enough to crack 
by very sudden aber must, of course, be heated more 
cautiously, and also require proportionately more time 
and must have— 3 

2. Sufficient Time to Heat all Through, otherwise work 
will cause unequal extension and lead to internal tearing 
or separation (lamination and so-called ‘ hollownees ”) of 
= mass. At oe mags t time do not soak, #.¢., — Sn ao 

urnace, any lon an is just necessary to hea’ 

through ; rf to three hours at ‘‘ harmless” temperature 
(and perhaps less, according to mass of piece and tempera- 
ture of furnace) is quite enough to e the piece very 
coarsely crystalline, * and this, if rolled quickly, so as to 
finish hot, and cooled slowly, may easily give a product 
which has coarse grains and is more or less brittle or 
** rotten.” Rouember teat if there is delay (from break- 
down or other cause), damping down till y for work 
will (by allowing very gradual g) permit and not 


prevent growth of grain. 
The best plan is to draw the blooms, &c., and spread 
them so that they cool then later, when re-heating, 


rapidly, 

the grain will again be alee up. Failing this, when 
they are worked, finish them rather cooler than usual, to 
reduce the grain more (but not below red or blue heat), 
and spread out so as to cool mq ak This is somewhat 
risky, however, as, if the grain already grown large, 
and the steel is worked to at all too low a temperature so 
that strains are seb up, it will be still more brittle. 

The best and only certain course to determine the most 
suitable temperatures for finishing is for each uzer to make 


TEMPERATURES BY COLOUR. 


Connecting line. 





figures) to give temperature to continue work down 
to, 7.e. for material cooling (=‘' V”). 


The best finishing temperature may be higher or lower according 
always within these limits. 


Thus the finishing temperature given by Hunt§ for 80-1b. rails at Edgar-Thompson 


marked . : 


The finishing temperature given by Hunt for rails at Joliet are marked 
The critical temperatures (at which grain begins to be appreciably affected by work 
will be above the top limit of the “‘ best” temperatures, and if it corresponds with 


see er 


ny of Scotland Institute, January, 1901, ‘Some Experiments cn 


them will probably follow the line 


* Journal of the 
the Annealing of Steel. 
t Discussion of Campion’s 


per, ‘Best Tem 
to 116 per cent. C., 900 deg. 


ent. Discussion of Stead’s 


‘“‘ Best Temperatures for Working down to Lower Limit, 750 deg. 


§ Tron and Coal Trades’ Review, June 7, 1901, page 1185. 


matter. There should, of course, be sufficient work at a 
sufficiently low temperature to well knead the material 
and reduce its grain, thus ag vin it tough, but it must 
also be finished at a sufficiently high temperature to avoid 
inducing brittleness or undue rolling hardness. Unless 
in exceptional instances, and for special purposes, above 
bright red 850 deg. to 900 deg. Cent. is too high, and 
below low red 600 deg. to 700 deg. is too low. The exact 
temperature must be determined for each particular case 
and according to tests required. For example: 


Ralts.+ 


So long as these meet the specified tests without diffi- 
culty, it may not be thought worth while taking any 
steps to follow exact scientific principles, even though the 
quality of the material would be rendered still better 
thereby. Medium heavy sections generally finish within 
the right limits and meet the tests easily, but it some- 
times happens, with the two extreme weights, they are 
not so readily met. 

Heavy Sections, icularly double-head and bull-head, 
90 lb. to 100 1b.—The tendency is to finish at too high a 
temperature and get too large a grain, especially as the: 
are hard (carbon, 0.35 per cent. to 0.50 per cent.), and p 
on the bank into a close solid mass, and thus cool slowly. 
They may be quite soft to dead load, bub wanting in 
toughness under ball test on account of this large grain. 

When they cannot be rolled cool enough — red), 
they might perhaps be air-cooled more rapidly, by spread- 


py Pon means, 

ight Sections, particularly flange rails, 35 lb. to 50 Ib. 
~The tendenc o to finish at too low a temperature, 
especially for the flanges. This is the more so as they 
do not = 80 solidly together. They may be very rigid 
under dead load and show too hard, or wanting in 
toughness under ball test, owing to the thin —_ bein 
rolled too cold, and the strain set up by the unequ 
finishing temperature and rate of cooling. If they can 
be finished hotter, say the heads ‘‘ good ” or cherry-red, 
or by any means massed more, and the surplus heat from 
the head made to retard the cooling of the flange, such 


* Paper read before the International Engineering 
Congress, Glasgow, 1901. Section V.: Iron and Steel. 
« t For full particulars re rail questions, see Sauveur, 

icrostructure of Steel,” 7'ransactions of the American 
Institute. of Mining Engineers, August, 1893; Hunt, 

Finishing ‘Temperatures for Steel Rails,” Z’ransactions 
of the American Society of Civil Engineers, vol. xvi., page 
283, and others (list of Hunt’s pew in his latest). See 


Iron and Coal Trades’ Review, June 7, 1901, page 1185. 








rature for Reheating of Steel,” 0.03 

paper on “‘ Brittleness in Soft 

Steel produced by Annealing,” Journal of the Iron and Steel — 1898, No. II., 
ent. 

os and Twynam, Journal of the West of Scotland Institute, No. 6, March, 


to mass, &c., and not 


are 
ET 
J 


all the time the mass is cooling, and the strains be intensi- 
fied thereby. As an instance, on a wet day, a leaky roof 
letting water trickle on to a bar or plate all the time it is 
cooling, or chilling with a hose if in haste to load the 
material, may set up very great strains. Cooling strains 
are well ised in castings, and great attention is paid 
to proper stripping, &c. However, even should the bar 
cut brittle through finishing too hot or too cold, or 
— chilling, the harm ends here, as once it is re- 
heated and re-worked, all injurious effects will be com- 
pletely removed. 

The top and bottom limits of temperature between 
which work should be finished are shown approximately 
on the accompanying di a 

It should be borne in mind that the larger the mass the 
less work it will have received (besides being hotter inside 
than it appears to be), and hence the larger its grain and 
the more slowly it will cool; so it should be finished 
cooler than a smaller mass, which will cool more rapidly, 
or else the large sections should be spread out and cooled 
more rapidly, and small sections and cooled 
more slowly. . 

TREATMENT BY THE USER. 
Rolling after Re-heating. 

The main points to observe are : é : 

1. Re-heat as rapidly as a consistent with the 
mass, ip order to break up the grain. Gradual heating 








does not do this so effectually. 








CARBON 


actual ae on with the various sizes he rolls, so that 
when such circumstances arise he may know exactly what 
todo. It is very little trouble to try a few short pieces 
of the same bar at different finishing temperatures and 
rates of cooling, and make mech bending testa, &c., 
on these. The best test, when the pieces are not too 
large, is the’ shock test on a V-block—no nicking ; nicks 
are not uniformly deep—whilst slow bending or tensile 
tests do not always show up the changes. : ; 

3. Do not Burn, if using hot furnace, or with thin 
goods, such as merchant ‘‘iron,” small sections with lob 
of work on them, &c. There is more likelihood of this 
when rolled into thin deep I or . sections, and the 
pieces are rolled very hot. It may seem superfluous to 
give this caution, but instances are sometimes met with 
where only one edge out of two or more (and this perhaps 
only in parts) is cracked, the others being quite sound, 
pres yet the steel is blamed. 3 

4. Do not Over-anneal, if the product is to be annealed. 
If it is of large mass, &c., unless it has received plenty of 
work and been finished at fairly low temperature, say 
low red (600 deg. to 700 deg. Cent.), do not put whilst still 
hot in a pit in the ground, or in an annealing furnace, or 
even stock in Jarge heaps, lest the very slow cooling 
may cause the grain to grow. This would do good to 
small sizes finished at low temperature (dull red or lower); 


* Ridsdale, ‘‘ Brittleness in Soft Steel,” Jowrnal of the 
Iron and Steel Institute, 1898, No. 1. 
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but by far the best annealing is to let the steel get cold 
first and then re-heat rapidly to cherry-red for a short 
time, afterwards let cool again fairly rapidly ; do not chill 
if hard carbon. 

Tre Force. 

Forging.—What has been said as to rolling of the tem- 

ratures for finishing work as well as of cooling applies 

ere, though even greater attention is required to these 
ints, since the shapes of the finished forgings are‘re- 
tively less simple, and thus internal strains may have 
more serious results. 

It is, of course, "get wang important that the steel 
should be sufficient! iy plastic for work to thoroughly pene- 
trate the mass and cause the material to flow evenly, 
otherwise separation of the fibre or ‘‘hollowness” may 
occur in places. IOS: 

Bear in mind the lines of flow already existing in the 
piece, as when it is possible to get the required shape 
without too sudden interruption of these, the forging 
should be stronger and tougher. For instance, a crank- 
shaft bent gradually so that the lines of flow are also bent 
round, as in the dotted line, should be stronger than one 
in which their direction abruptly changed, or continuity 
was interrupted by machining. ; 

When a whole piece is heated, and only part of it re- 
ceives work, if the heating is gradual and lasts long (par- 
ticularly if there is more than one heating, the piecs 
not getting below low red each time), a large grain may 
be Soodeaeds which is not broken up in the unworked 


rts. 
"Oe the other hand, if only part of the piece is heated. 
as it passes through all gradations to cold, there must be 
a place where it is at blue heat, and the jar from each 
blow will reach this part. Thus in the one case the large 


} 





























(003.t) 


rain, and in the other the strains set up, may result in 

racture, though perhaps not till some time after. 
ing, therefore, that there is a weakness or internal strain 
in every forging, it is desirable to remove this, and the 
most effective rd is to let it cool and then reheat from 
the cold as rapidly as possible consistent with the mass 
to cherry-red, taking care that either the whole is re- 
heated or that re-heating overlaps all parts which had 
previously been at a blue heat, or had been re-heated 
whether with or without work. 

Even though the area to be so re-heated is too great to 
do all at once, it will suffice to do it in successive portions. 
Re-heating thus conducted will break up the grain, and 
cooling can take place naturally in the air with no 
special care to retard it, unless it contains over 0.30 per 
cent. carbon, or is rendered necessary for some special 
reason (such as a very irregular distribution of a It 
will be noted that although detrimental effects might 
arise during forging, when, owing to the entire piece not 
being heated, there was a part at blue heat, these ill 
effects would not arise in re-heating as above, although 
there might then also be a part at blue heat, because in 
the latter case there would be no work and no vibration 
to affect such part. 


From the foregoing it is obvious that work should never | . 


be continued on any part which is below fair to cherry- 
red (say 800 deg. to 900 deg. Cent.), though sometimes in 
practice it is continued to or through blue heat to give it 
a good finish. Any one who has by practical experiment 
seen what light blows at this temperature will render a 
comparatively large mass brittle will realise how unwise 
such treatment is, and how very necessary an annealing 
by re-heating as described becomes in cases where work 
has been continued to these low temperatures. 

Drop or Press Forgings.—T 1.e numerous small articles 
which are forced into shape between dies with one or 
more blows or rapidly > pressure, whilst the steel 
from which they are made is, in order that it may be 
sufficiently soft, at a welding heat, are liable to have a 
coarre grain and consequent brittleness or ‘‘ rottenness,” 
because of the high temperature at which the work on 
them is finished, there being frequently no work below 
critical temperature. As an instance of this, the writer 
can cite one of the cranks of a bicycle of well-known good 
make, which, though of excellently pure composition 


Per Cent. 
Carbon... 2 0.12 
Silicon... he Trace 
Phosphorus ... 0.04 
ese 0.60 


broke short off whilst he was riding cn level ground, and 





exhibited a very coarse fracture. There was clearly 
nothing whatever the matter with the steel itself, but only 
with the treatment it had received. Had it been rapidly 
reheated to cherry-red as described, its grain would have 
become fine, and toughness been restored. 


Tue BiLacksMiItH’s SHor. 


Forgings.—What has been already said as to these 

applies with as much or greater force here. | . 

erhaps the practice of ‘‘putting a nice finish” on 
forged pieces by keeping on hammering them through 
red and blue heats is commoner here than in the 
forge, and needs special attention called to it. é 

he writer has often seen eye-bolts and other articles 
which had to bear considerable 7 treated in this 
way, and has also seen numbers of the same when they 

‘* mysteriously ” broken. Zi 

Welding.—Every blacksmith understands that if he 
continues to ‘‘sizzle” a piece to be welded too long he 
will burn it, but a great many do not know, or do not act 
as if they knew, that ~~ part which has been raised for 
& minute or two to welding temperature, and has nob 
afterwards received sufficient work at a low temperature, 
has developed a coarse grain, and is probably brittle or 
Pas aa particularly if the pieces have been cooled very 

owly. 

This applies to iron as well as steel. Anyone who 
notices the various fractures that can be seen in any large 
works of articles that have been welded—pieces of rods, 
bolts, links of chains, &c.—will see that a large proportion 
of them have very coarse grain, the coarseness having 
meagan arisen from this cause. But whether a piece 
as been worked too hot or too cold, or has not received 
work after having been at a welding temperature, the 
cure is as already described—reheating the whole of the 
parts so affected rapidly from the cold to cherry-red, and 
then letting cool naturally in air. 

Every blacksmith also knows that if he wants to make 
a good sound weld—practically as strong as the unwelded 
part—he must use sand or some other flux to cause the 
infusible scale or oxide to flow away from between the 
faces to be welded, and let them unite cleanly. 

The writer is aware that in many works, and in different 
processes of manufacture, owing to the excellent nature 
of soft steel and the great ease with which it welds, a 
flux is not used, and that notwithstanding this, on the 
whole, it gives satisfactory welds. For instance, the 
writer has seen 3 in. by ?-in. bars being simply looped 
till one part lay on the other, and then welded without 
any flux at the parts touching each other. Bub it is 
easy to understand that a very slight increase in the 
temperature of the piece or the length of time it is 
exposed to that temperature (and it is not conceivable 
that these conditions are always quite uniform), may so 
increase the thickness of the scale or burn the ‘‘nature” 
out of a thin piece, that, if it welds at all, the weld is 
pene If this is the case, the steelmaker is probably 
told his steel is at fault. However justifiable or desirable 
for convenience welding without a flux may be, it is not 
treating the steel in the way to get the best results from 
it, and the writer cannot think that such welds, as a 
whole, can be made with equal certainty, or be as reliable 


See-| when made, as those made in the good old-fashioned and 


at the same time scientific way, viz., with a flux, and he 
would like to have this point discussed fairly and squarely 
by some one who does rot use a fiux. 

Tubes.—These are generally made from slabs which 
are first rolled to strip—perhaps ata different works to 
the tube-maker’s. The strip is re-heated, bent approxi- 
mately to the shape of the tube, and the lap formed, after 
which it is heated for a short time to welding heat, 
drawn over the mandrel, and welded without a flux being 
employed 

None of these preliminary re-heatings need be very 
high, and it is obvious that where material is heated 
several times and finally subjected, whilst only thin, to a 
very high temperature, that great care is necessary 
throughout to avoid burning the nature out of the steel. 

The writer has been told by a tubemaker of the highest 
standing that the furnaces at his works in which this 
final heating was received were often at a temperature of 
1800 deg. Cent., and that 14 minutes might be sufficient, 
whilst two minutes would spoil the steel; alzo that the 
temperature was constantly varied at the workmen’s dis- 
cretion, and there were generally several tubes in at once. 
Often steel receiving such treatment is not more than 
yx in. thick, and the work is done so rapidly as to be 
finished above critical temperature, resulting in the grain 
being coarsely crystalline, which is unfavourable for cold 


ren tests. 

uch conditions, viewed in the light of all we know, 
seem very severe, and the writer cannot help thinking 
that whenever satisfactory results are not obtained, 
unless — shows the steel to be decidedly unsuitable, 
the “eng should be unhesitatingly assigned to the treat- 
ment. 

‘The precautions which seem to suggest themselves are : 
First, great attention to all the heatings to avoid the 
formation of scale and burning out of carbon from the 
surfaces to be welded, and unless the objections are 
insuperable the use of a flux, as this would admit of less 
heating and protect the steel; and secondly, that either 
work should be put on the material after it is below 
critical temperature (say at low red), or the tubes after 
cooling rapidly should be rapidly heated to cherry-red for 
& minute or two and allo to cool naturally in air. 

Gas Cylinders and other Welded Goods.—The same pre- 
cautions should be observed as described for tubes, and 
when only a part of the material is heated to welding, so 
that another — at blue heat and may suffer accordingly 
(as described for forging and welding, see 32 and 34), 
the re-heating of those as just referred to should be 
adopted to remove any harmful effects. 





Plates.—The treatment these receive which may affect 
their properties are usually bending, pressing, or ing 
(hot or cold), punching, shearing or piercing, and welding. 

All these may set up more or less severe strains, result- 
ing from work at too low or too high nF yp 02x we affecting 
parts only. Flanging by continued -hammering, 
either at a blue heat orcold, is particularly trying to the 
material. ‘ 

All these strains may be removed by re-heating rapidly 
to cherry redness for a minute or two and allowing to 
cool naturally in air. When the makers know that plates 
thin enough to have much rolling hardness must stand 
any severe work, if they can finish them hotter, say ata 
good cherry-red (say 800 deg. to 900 4 igs ), and let 
them cool slowly in masses, they would be able to supply 
them in a somewhat softer condition. 

The effect which the finishing temperature and the 
amount of work have on the hardness and toughness of a 
plate, and on the tests it will stand, are widely understood 
and can be largely controlled by regulating them. (See 
also paragraph on ‘‘ Tests,” Section VI.) 


(To be continued.) 








Tue Russian Navy Estimates.—The Kronstadtski 
Viestnik publishes angen es of the Russian navy esti- 
mates for 1902. The total amount of the estimates is 
98,318,984 roubles, against 97,097,666 roubles for 1901. 
The division of the estimates into 60,500,000 roubles for 
ordinary expenses and 37,818,984 roubles is of no parti- 
cular value for the purposes of comparison, as may be 
gathered from the fact that the sum estimated for the 
year’s expenditure on the building of Port Imperator 
Alexander III. is included in the ordinary expenses, and 
the sum estimated for the year’s expenditure on the 
improvement and fortification of Port ur is included 
in the extraordinary expenses. Exact comparison of 
individual items is also rendered a little difficult on this 
occasion, 2s in several cases items which were given sepa- 
rately in previous years are now lumped together. Thus 
the important items—for shipbuilding, 17,805,439 roubles 
in 1901 ; armament, 11,965 roubles in 1901 ; and repairs of 
ships, 7,797,676 roubles in 1901, together 37,568,222 roubles, 
appear in the 1902 estimates, now published, in one amount 
as “shipbuilding and armament, 36,903,856 roubles,” 
Wages, clothing, and victualling, which also appeared as 
three items, amounting to 10,165,190 roubles for 1901, now 
appear as ‘‘ wages of officers and men on shore, 10,891,845 
roubles.” Expenses of ships afloat is still a separate item. 
It rose in the 1901 estimates to 20,318, 803 roubles, from 
14,297,769 roubles in the 1900 estimates, and the amount 
for 1902 is 20,485,003 roubles. Other single items which 
permit of comparison are: Administration, 1901, 2,349,020 
and, 1902, 2,402,674, roubles ; educational, 1901, 1,132,767 
and, 1902, 1,128,638 roubles; medical, 1,203,777 roubles 
for 1901 and 1,214,063 roubles for 1902 ; survey of mouths 
of Yenissei and Obi, 54,700 roubles each year; hydro- 
graphy and lighthouses, 1,307,609 roubles for 1901 and 
1,215,809 roubles for 1902; yards and workshops, 5,822,669 
and 5,740,523 roubles; Port Imperator Alexander III., 
3,200,000 and 4,026.738; Port Arthur, 3,000,000 and 
3,200,000 roubles; Vladivostok, 2,000,000 roubles each 
year. 





CaTALOGuES.—We have received from Messrs. Charles 
Churchill and Co., Limited, of 9-15, Leonard-street, Lon- 
don, E.C., a copy of a new edition of their catalogue of 
American machine tools. This catalogue is now so well 
known to engineers that a description of it is almost 
superfiuous. The tools listed range from heavy turret 
lathes costing hundreds of — down to backsaw frames 
valued at a few pence. originally introduced on this 
side of the Atlantic, American tools consisted mainly of 
calipers, gauges and small hand tools generally; but whilst 
this i greg oe has maintained its importance, machine 
tools of the heaviest description have for some years 
past been imported in considerable quantities. Both 
classes of goods are fully described and illustrated in 
Messrs. Churchill’s ———. illustrated catalogue.— 
Messrs. Green and Boulding, of 105, Bunhill-row, E.C., 
have sent us a copy of their new —— of injectors, 
metallic packing, tube cleaners, and other engineering 
sundries. This firm also supply the Shipman marine 
engine, which has an oil-fired a eS the stoking and feed 
being automatically controlled. Steam can be raised, it 
is stated, in ten minutes, starting all cold.—Messrs. 
Isaac Dixon and Co., of the Windsor Iron Works, Liver- 

1, have issued a catalogue of designs for steel and iron 
uildings of all sizes, from small sing le-roomed huts up to 
large warehouses. A number of the designs illustrated 
are for hospitals, which have the advantage of being 
very quickly erected in case of a sudden emergency.—The 
Tandem Smelting Syndicate, of 97, Queen Victoria- 
street, E.C., have sent us a price list of their anti-friction 
metals. These they supply of every variety, and under- 
take to produce to any analysis if desired.—The Inter- 
national Pneumatic Tool Company, Limited, of London 
and Chippenham, who are the British manufacturers of 
the Little Giant series of pneumatic tools, have issued a 
catalogue describing them in some detail. Special atten- 
tion is directed to their portable pneumatic drilling 
machines, which are claimed to be exceptionally light in 


comparison with their power.—The Prometheus e = 
ca - 


cooking and heating apparatus are illustrated in 4 
logue issued by Messrs. O. Berend and Sommers, Ltd., 
Dunedin House, Basinghall-avenue, London, E.C. The 


electric resistances are films of gold or platinum deposited 
on mica strips, and any strip can be readily renewed. 
There is therefore very little danger of the apparatus 
being spoiled after a few days’ use, an experience which 
has often been found in connection with electric kettles 
and dishes. A large variety of apparatus is illustrated, 
both for culinary and scientific purposes. 
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‘sENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 
mber of views given in the Specification Drawings is stated 
ee — ore none are mentioned, the ‘Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be ined at the Patent Ofice Sale 

ranch, 25, ae Buildings, Chancery-lane, W.C., at 


the uniform of d. 

The date of advertisement of the nce of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Ofice of ae pay Nahr grant of a 


Patent on any of the grounds mentioned in 
ELECTRICAL APPARATUS. 


15,095. A. Wright and The Reason Manufacturing 
Company, Limited, Brighton. Demand Indicators. 
[4 Figs.] August 23, 1900.—According to this invention an 
electro-magnetically-operated demand indicator comprises an 
electromagnet having a larger mass of iron than would be suit- 
able for a modern dead-beat ammeter, in order that the appa- 
ratus may not answer too rapidly to current fluctuations, and 
that the energy available may be sufficient for the purpose 

















desired. The invention may be applied to an indicator of the 
kind described in Patent Specification No. 18,371 of 1897. The 
indicator pointer may be detained at the point of maximum de- 
flection by means of a ratchet clutch, or an auxiliary hand may 
be detained frictionally upon the index in the position into which 
it may have been moved by the maximum deflection of the 
indicacor pointer. The — preferably works by repulsion, 
and a dash-pot device can applied to the moving part. (Ac- 
cepted August 21, 1901.) 


10,505. T. A. Edison, Llewellyn Park, Orange, 
N.J., U.S.A. 8 e tteries. [16 Figs.) May 21, 
1901.—This invention relates to storage batteries of the kind 
described in Patent Specification No. 2490 of 1901. In place of 
the monosulphide of iron used for the oxidisable electrode, and 
which required ‘‘ forming” in order to produce ferrous oxide, a 
sufficiently pure ferrous oxide is made by subjecting dried ferric 
oxide to the action of hydrogen at a temperature of 260 deg. 
Cent., flow of hygrogen being continued for some time after the 
ferrous oxide has been allowed tocool. Itisstated that ‘‘ the object 







i 





7; 
of continuing to pass the hydrogen for many hours after the oxide 
has reached atmospheric temperature is to prevent the spon- 
taneous combustion of the oxide when it comes in contact with 
the air. The continued-action of the hydrogen performs some 
obscure and unknown effect which renders the oxide non-pyro- 

horic.” Nickel a for the ‘ —- ” electrode is made 

y adding toa boiling solution of nickel nitrate sufficient mag- 
nesium hydroxide to throw down the nickel as a non-colloidal 
precipitate. The blocks of active material oe ea are 
gripped between spring contact plates of corruga steel. (Ac- 
cepted August 21, 1901.) 


13,036. H. F. Joel. Forest Gate. Field Magnets. 
(20 Figs.] July 19, 1900.—The multipolar winding of a field 
magnet is according to this invention made of zigz1g or sinuously 
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annular form, the ring being either wound in to its final shape 
or afterwards pressed thereto. A four-pole machine is described 
in which the field magnet is divisible for the introduction or 
withdrawal of the magnetising coil. (Accepted August 28, 1901.) 


15,470. A. J. Boult, London. (2. Andreas, Dresden, 
Germany.) F torage - Ba’ Electrodes. 
August 30, 1900.—In order to electrically ‘‘ form ” storage-battery 
plates with rapidity by a process somewhat es oe a to that in 
which dilute sulphurous acid is used as the electrolyte, according 
to this invention the solution used is one of hyd mn proto- 
sulphide slightly acidulated with vitriol. It is stated that the 
hydrogen proto-sulphide is ‘‘ oxidised into sulphuric acid, which 
assists in the electrol ” and that the solution is better than 
one of sulphurous acid, because with the latter sulphur is preci- 









18,865. J. A. Fleming and Marconi’s Wireless 
Tel ph Co: ,» Limited, London. . Prod 
El (2 Figs}. October 22, 19C0.— 
Apparatus for the production of Hertzian radiations 
to this invention comprises a series of Tesla transformers and 
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dischargers, the first discharger being operated mechanically for 
the discharge of comparatively low-tension current of great 
quantity. The circuits are preferably tuned in harmonic rela- 
tion. Means are provided which insure that signalling interrup- 
tions of the first circuit do not occur when current is flowing. 
(Accepted August 28, 1901.) 


17.243. L. Sterne and 8S. C. Coles, London. Ren- 
dering Silver Untarnishable. September 28, 1900.— 
In order to give silver the surface appearance and characteristic 
of silver cadmium alloy, the previously cleaned silver articles are 
first made anodes in a cadmium bath, and then after a short period 
of time the current is reversed and cadmium (and part of the 
dissolved silver with it) is deposited. The cadmium bath may be 
made either electrolytically from a solution of cyanide of Bee 
sium, or chemically, and should contain 10 grammes of cyanide and 
$4 grammes ‘a metal to each 100 c.c. of water. (Accepted Septem- 

r 4, 1901. 


15,920. British Thomson - Houston Company. 
Limited, London. (P. Stzinmetz, Schenectady, N.Y. 
U.S.A.) Electric Furnaces. (2 i's.) September 7, 1900. 
A furnace for the manufacture of artificial ruby and emerald, and 
for other applications requiring high temperatures short of the 
temperature of the electric arc, and absolutely controllable within 














wide limits, according to this invention comprises a heat-commu- 
nicating member or a wall or walls of pyroelectrolyte heated to 
incandescence by passage of the electric current. A described 
form of furnace —— a block of pyroelectrolyte having ter- 
minal contacts of carbon rod, a thin carbon bridging the two con- 
tact carbons as a means of initially heating the pyroelectrolyte 
to conducting temperature. (Accepted September 4, 1901.) 

9731. 8. O. C. Coles, London. Electro-Deposition. 
(3 Figs.) May 26, 1900.—In order to cause vigorous circulation 
of the electrolyte in a depositing batb, and at the same time 
rotation of the cathode, electrolyte is forced through a nozzle 
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rotruding internally from the side of the vat, the jet of liquid 
ales therefrom impinging against vanes on the cathode carrier. 
A form of combined carrier and cathode suspended from a ball 
bearing, and provided with vanes as described, is described and 
illustrated. (Accepted September 4, 1901.) 


19,951. G. E. Heyl 


ay ere cables, the paper is ares into such a shape 

t the wire is touched at points or only, and is therefore 

ly insulated by air. Strips of are preferably “cross 

»” so that on the side to be next the cable the r 

forms a series of closely assembled hollow pyramids. Preferably 

two or more of such strips are used in covering the cable. (Ac- 
cepted September 11, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


19,061. W. T. Sugg, London. Incandescence Gas 
Burners. (2 Figs.) October 24, 1900.—In this incandescence 


Fe 





gas burner of the injector (D2: Mare) typ2, an atomiser is added 
and is of dome-shape, and situated ‘in a rounded chamber about 
1} in. in its largest diameter.” (Accepted Aujust 28, 1901.) 


1 . Sir C. 8. Forbes, Stanstead, Essex. Air 
Carburettor. (2 Figs.) October 1/7, 1900.—The carburettor 


» | for use with vapour-burning explosion motors according to this 


invension comprises a metal jcylinder having a series of diagonal 
slots cut in its walls and fitted exteriorly with a similarly slotted 
sleeve provided with means by which it may readily be r stated. 
A vaporising wick is mounted on an oil-supply tube within the 
cylinder, and the quantity of air admitted thereto and impinging 





on the wick is regulated by adjustment of thesleeve. The oil- 
supply tube is adjustable as to height, and passes through the 
base of the cylinder, and has a funnel pipe dipping into and con- 
necting it with the oil supply. A pipe leads exhaust gases into 
the lower part of the tube, which is separated from the upper 
part, containing oil by a a The flow of oil or spirit is 
automatically regulated by the differential pressure within and 
without the funnel tube. (Accepted September 11, 1901.) 


GUNS AND EXPLOSIVES. 


235. H. H. Grenfell, Alverstoke, Hants. Sighting 
Guns. [11 Figs.) January 3, 1901.—According to this invention, 
and in order that the captain of a gun need not remove his oe 
from the sights or his left hand from the firing key, and that the 
utmost rapidity of fire may therefore be attained ; the sighting, 
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turning, and elevatin; ared in‘such a manner that the 
m fs turned relativels to the sights wh 

oo range, the gun and sights — 

the alignment in a lateral direction. An 

pted August 21, 1901.) 


required. (Acce 
. ©. P. E. Schneider, Le Creusot, and 














pitated and energy absorbed in producing hydrogen proto-sul- 
phide.” (Accepted August 28, 1901.) 





D Sfarringien Lancs. 
Electric Cables. [2 8.) Wicdeer 6, 1 .—In order to 
improve the insulation d the inductive capacity of 


14500 z 
J. G. A. Canet, Paris, France. Sighting A 
ratus. [10 Figs.) uly 13, 1901 —This invention is heerrtoed 
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in reference to @ gun-sight apparently of the kind in which the 
sights are constituted by fine wires whose axes cross at right 
angles in planes a short distance apart upon and at right angles 




















to the line of sight. A level and a micrometer are included in 
the device in order that angles may be tel easured, 
vernier-like scales being used where necessary for fine adjust- 
ment or measurement. (Accepted August 28, 1901.) 


16,003. A. T. Dawson and G. T. Buckham, London. 
Percussion Firing Gear. {7 Figs.) September 8, 1900.— 
In order to replace the somewhat inconvenient lanyard usually 
used for firing large guns, by an arrangement of a more safe and 
convenient nature, a pistol grip with a trigger is fixed upon some 






































convenient non-recoiling part, and connected by a wire or the 
like, passing through a protecting cover, with a part which en- 
gages with the back trigger only at such times as the breech is 
closed and the gun is in firing tion. A jcular arrange- 
ment of the kind is descri and claimed. (Accepted Sep 
tember 11, 1901 ) 

1360. A. A. Common, Ealing. Gun-Sight Tele- 
scopes. (4 Figs.) January 21, 1901.—The telesco — 
designed for use on guns, according to this invention, the 
eye-piece and the object-g!ass arrang’d at a fixed distance apart, 
and focussing is accomplirhed therein by twisting the eye-piece, 
which, by a sorew motion, is adapted to slide the “‘erector” 





longitudinally when it is turned. Aan indicator and a scale are 
applied to the eye-piece and to its oa gy in order that each 
gunner knowing the scale reading su'ting his own sight may be 


able eT to bring the telescope to adjustment. The tele- 

— case is practically hermetically sealed, a small hole covered 

with filtering material only remaining open. r 
11, 1901.) 

MINING, METALLURGY, AND METAL 
: WORKING. 
18,965. Baron Masham, Masham, Yorke. Coal- 
~ October 23, 1900.—This invention is intended to pro- 


vide improvements in coal-mining and in coal-cutting a: 
In coal-mining, after the dirt between the seams has been 
out a sufficient distance (say 3 ft. or 4 ft.), a saw is inserted to 


cut or nick the coal at the of the ; and in practice 
it is found that a ion of the (depending upon ite 
character) is liable to and block the saw shaft as it moves 


along in the space from which the dirt has been removed by the 

. In order to obviate this difficulty according to this 

invention teeth are fixed in the saw shaft, eo that in their revo- 

—_ they may = ne any fallen yy Boe obstructs the 
some purposes a better) arrangemen 

according to this invention is to fix a saw al the end of a pore 


bar such as was described in Patent Specifications Nos. 14,1244 
of 1892 and 23,872 of 1896. By these means, it isstated, one can 
cut both horizontally and vertically at the same time. Whena 
saw is attached to Hurd’s cutter bar, it is directed that the recipro- 
cating motion should be made as small as possible, in order that 
it may not interfere with the proper working of the saw. (Accepted 
August 28, 1901.) 


PUMPS. 


15,287. 8. W. and the 
Pressure Pumpe, (3 Figs]’ August 28, 1900. Aen od 
8. .— According 
to this ountien ane in order to prevent the bolts and nuts 
used for fastening on the cover of the chamber of a direct steam- 
pressure pump from becoming lost when detached from the 
chamber cover, the cover the flange to which it is bolted 
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are slotted outwards from the bolt holes, in order that the bolts, 
when loosened, may be thrown rapidly out of engagement, the 
said bolts having expanded ends, so that the nuts cannot be taken 
from off them, the bolt heads being all pivotally connected 
together by a wire g through them. The end of the 
wire can be held in a gripping device on the exterior of the 
chamber wall. (Accepted Avgust 21, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,276. W. Hornsby and D, Roberts, Grantham, 
Lincs. Steam Boilers. (8 Figs.) June 21, 1900.—In a 
steam boiler according to this invention, and in order to econo- 
mise floor and increase efficiency, a second furnace and ash- 
it are provided below the usual furnace and ash-pit, the com- 
ustion products from the lower furnace passing into the com- 
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bustion chamber of the upper furnace, and from thence to the 
boiler. Tubes arranged in one or more rows over the lower 
f are cted by headers and nipples to the main part 
of the boiler. In a water-tube boiler comprising these improve- 
ments, the upper or main stock of tubes may be divided into 
two halves, between which the superheater is placed. (Accepted 
August 28, 1901.) 





MISCELLANEOUS. 

17,922. T. J. McTighe, New York City,U.S.A. Filex- 
ible Conduit. (2 Figs.) ber 9, Me te atorte provide a 
flexible conduit for fluid under high pressure, small tubes twisted 
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or laid together, and having their ends connected to junction 
chambers, are used. The uit may be jacketed, bound, or 
have a core of hemp or the like when maximum 





covered, and may 
flexiblity isdesired. (Accepted August 21, 1901.) 


consulted, gratis, at the offices of ENGINEERING, 35 
street, Strand. 


16,004. W. S. Rawson, London, and R. D. Little- 
nald, Thornton Heath. Infusible Bricks. September 
8, 1900.—This invention relates to the manufacture of articles 
capable of standing very high temperatures, such as bricks and 
linings for furnaces, crucibles, retorts, and cupels. For this pur- 
pose magnesite or nesium oxide is calcined and finely pul- 
verised, and there is ed with it a small quantity of a fusible 
boron compound, such as boron trioxide or boracic acid. The 
mixture is preferably made by gri the calcined magnesite 
with the boron compound, the quantity of which varies according 
to the composition of the esite. For magnesite containing 
little lime ut 2 per cent, of the boron compound may suffice ; 
but when the magnesite contains a considerable ion of 
lime, tbe proportion of boron compound may have to be as much 
as 12 percent. The mixture is moistened with water just suffi- 
cient to make it into a paste capable of being moulded, and it is 
then into the desired form, the finished articles being 
dried and afterwards baked at a very hightemperature. Furnace 
linings and bottoms may be made by ramming the mixed material 
in place and bet it by the heat of the furnace itself. (Accepted 


September 11, 1901. 

16,120. F. G. Hampson, London. Variable Speed 
Gear. [14 Figs.) September 11, 1900.— This invention provides 
modifications in the variable ed described in Patebt 
Specification No. 107 of 1900, and its objects, cape | 
to decrease the weight and increase the strength ai 


others, are 
efficiency of 
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the apparatus. In the complete gear illustrated, three clutch 
devices actuate the driven t, and are set in motion from a 
three-throw crank arrangement on the driving shaft and through 
links pivoted to rockers an gernces on a trunnion bar which may 
be raised or lowered hy the operation of a handle. (Accepted 
August 21, 1901.) 

17,119. A, Ludwig, Bernberg. Making Diamonds. 
{fl Fig.) September 26, 1900.—According to this invention, 
diamonds are made under great gaseous pressure in hydrogen. 
As carbon in the form of diamond is a non-conductor of elec- 








— 
tricity, metal conductors or electrodes are used to heat the 
carbon to its crystallising temperature, which, it is stated, is 
lower than the melting point of iron. The requisite pressure is 
imparted to the hydrogen by a series of operations. The crystal- 
lising vessel is water-cooled. (Accepted August, 21, 1901.) 


9261. E. Peterson, London. Oiland Water Sepa- 
rator. [1 Fig.] May 19, 1900.—The filter, according to this 
invention, is for the Pp of absorbing oil from water, and 
comprises a roll or rol! a cotton fabric arranged on a vertical 
axial line. When two or more coils of fabric are used, each 





succeeding coil in the path of the fluid is rolled more tightly 
than the one before and above it. In one arrangement means 
are provided for compressing the lower roll, the upper rolls being 
bound upon perforated trays, by means of which the rolls may be 
withdrawn for cleaning. (Accepted August 28, 1901.) 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

——_ with illustrations of inventions patented in the 
United States of America from 1847 to the tt time, and 
reports of trials of patent law cases in the United States, may = 
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THE NEW SUBWAY IN NEW YORK 
CITY. 


By CHABLES Pretit, C.E., New York. 
(Continued from page 577.) 

Tue third section of the subway begins at Great 
Jones-street and Lafayette-place, and continues in 
a straight line to Astor-place, 8th-street. From 
there it curves round to the right, passing under 
4th-avenue, which it follows up to 33rd-street. 
This section has five stations, located respectively 
at 14th, 18th, 23rd, 28th, and 33rd streets. They 
are all for local trains, except the station at 
14th-street, which is for expresses only. The sub- 
contractors for this section are Messrs. Holbrook, 
Cabot, and Daly. 

The soil excavated in this part of the subway 
varies in character. From Great Jones-street it 
consists of a surface layer of rubbish with a thick 
stratum of loam and sand beneath. From 11th- 
street to 15th-street the line runs through a rocky 
formation, which sometimes comes close up to the 
surface, and sometimes dips below the floor of the 
subway, so that nothing but loose soil is encoun- 
tered, as at 11th-street, where a wide trench has 
been cut through the soft material forming the 
sub-soil. At 15th-street the rock rises again to 
the surface, and so continues up to 18th-street. 
The rock is of the compact mica-schistose stone, 
which forms the greater part of Manhattan Island, 
with strata inclined at an angle of nearly 30 deg., 
and sloping from west to east. Loose soil is again 
found between 18th and 22nd streets, composed 
chiefly of hardpan and gravel. The space between 
22nd and 25th streets was formerly a swamp, which 
was filled in with earth and broken stone to admit 
of the construction of streets. Water was here 
found in large quantities, a local condition that gave 
no small trouble to the contractors. From 25th- 
street to a point between 32nd and 33rd streets 
hardpan and gravel were again met, followed by 
mica-schistose rock, which, as it rises to the surface, 
forms Murray Hill, extending from 33rd-street to 
41st-street. 

Various methods of construction have been em- 
ployed by the contractors on this section of the 
subway. From the beginning of the section, at 
Great Jones-street and Lafayette-place, to a point 
north of 4th-street, a single wide trench was 
dug, and from 4th-street to Astor-place the road 
was built by ‘‘halves.” From Astor-place to 
14th-street it was continued by underpinning the 
car-tracks, which were left undisturbed ; from 14th- 
street to 17th-street by a wide trench, and from 
17th-street to 33rd-street by again underpinning 
the actual road-bed. 

The wide-trench method of construction was 
explained in connection with the second section. 
The method ‘by halves” consists in opening a 
trench wide enough to include the centre line of 
the subway, after which the foundation is laid, the 
side walls built, part of the steel bents placed in 
position, and covered over by concrete arches. 
When half of the structure is finished, the earth 
is replaced and the street repaved. For the pur- 
pose of expedition, a trench was opened at 4th- 
street extending over a block on the left side of 
the street, the work progressing continuously north- 
ward, while from Astor-place the trench was dug 
on the right side of the street and carried south- 
ward. The sides of the trenches were supported 
by sheeting planks. When half of the subway was 
finished, the planks close to the buildings were 
removed, while those near the middle were left in 
place, to be taken away while the excavation for 
the other side of the road was being carried on. 

But little progress has been made with the line 
between Astor-place and 14th-street ; whereas from 
there on to 33rd-street the work is advancing 
rapidly, being entirely built in several intervening 
places. 

At Union-square a large space is reserved for 
pedestrians ; and as the traffic is rather light, the 
contractors shifted the tracks of the surface cars 
near the eastern side of the square, and proceeded 
to excavate by means of a wide single trench. In 
shifting the tracks, new yokes were placed for the 
underground trolley, and a temporary surface road 
built of timber and planks 3 ft. above the old one, 
and at the same time a little higher than the ad jacent 
sidewalk. At 14th-street the trench is excavated 
in loose soil and the sides timbered ; but from 15th- 
street to 17th-street the road runs through hard 
rock, which was drilled through and blasted. 


Much greater economy in the number of drills 
and quantity of dynamite used could have been 
obtained if a better and more scientific method had 
been employed. The cut was made by Ingersoll 
percussion drills, operated by compressed air. 

The portion of the subway lying between 18th- 
street and 32nd-street is being built by excavating 
two side trenches. At every 40 ft. a shaft or ‘‘ port- 
hole,” as it is commonly called by the contractors, 
is sunk down to the floor of the subway. Across two 
corresponding shafts, one un each trench, a narrow 
heading is driven of the same depth as the shaft. A 
horse-trestle composed of vertical props, 14 in. 
by 14 in., and a cap, 18 in. by 12 in., is placed 
in the heading. At the same time the earth 
between the tracks is removed, and two 30-in. 
iron I-beams, 50 ft. long, bolted together so as to 
form a box girder, are laid over the caps of the 
trestle ; the roadway is temporarily covered 
with timber and planking flush to the surface. 
Just above the struts which support the ends of the 
caps are placed two short vertical timbers, 14 in. by 
14 in., and only 3 ft. high, supporting in turn 
another cap-piece on which rest two 30-in. I-beams, 
50 ft. long, and bolted together. The earth is ex- 
cavated on both sides of the horse-trestle, under the 
car-tracks and across both trenches ; a ‘‘ needle” 
is then passed through, being suspended by iron 
rods placed between the flanges of the box-girders, 
the flanges of the two beams being for that purpose 
left nearly 2 in. apart. The ‘‘ needles” are distri- 
buted at distances from 5 ft. to 6 ft. They sup- 
port planks laid longitudinally to the axis of the 
road, thus holding in place the surface roadway, 
whose weight is carried entirely by the horse- 
trestles. As soon as the roadway has been made 
secure, the excavation of the bench included 
between the two-side trenches is proceeded with ; 
and when the lowest plane of the subway is reached, 
the foundation bed is laid, the steel bents set in 
position, and the subway constructed in the manner 
already described. 

In order to carry on the work continuously 
without removing the box-girders and the ‘‘needles, ” 
the former are placed with one end close to the 
edge of the cap-piece of one horse-trestle, whilst 
the other end is nearly 9 ft. from the cap-piece of 
the following trestle. This arrangement allows the 
horse-trestle to be removed, the girders continuing 
to be supported by small timbers placed 8 ft. behind 
the former trestles and resting on the roof of the 
subway already constructed. In this manner the 
road can be continued into places formerly occupied 
by the trestles, so that the progress of the work need 
never be interrupted. The iron box-girders are left 
undisturbed and the surface of the street continues 
to be well supported. When the subway is suffi- 
ciently advanced, small pillars of masonry are built 
resting on the tops of the steel bents and under- 
pinning the roadway, the ‘‘ needles” are removed, 
and the unoccupied space filled in with rammed 
eaith. The side trenches are refilled and the 
surface paved again. The gas and water pipes and 
electric conduits are held in position while the con- 
struction is going on by means of chains hanging 
over beams laid for the purpose. One end of these 
beams abuts on the sidewalk, and the other on the 
top of the box-girder. 

Whenever treacherous soil was encountered, onl 
one-half the road was built at a time. In suc 
cases only one trench was dug and shorter 
‘*needles” used. The latter were suspended from 
the box girders, placed one in the middle of the 
street between tracks, and the other at the edge of 
the trench. The earth was then excavated and 
half the subway constructed. The roof was after- 
wards covered over with earth and the paving re- 
placed, after which work was begun on the second 
half by opening the trench on the opposite side of 
the street. 

The work is carried on until late at night by two 
shifts of workmen; one working from 6.30 in the 
morning to 2.30 in the afternoon, and the second 
from Stollp.m. People living along the subway 
line having complained of the noise made during 
the night operations, orders were given for the dis- 
continuance of all work at 11 p.m. When light is 
needed, it is supplied by Kitson incandescence 
lamps. In this system, ordinary kerosene oil 
is placed in a seamless steel tank, in which it is 
subjected to air pressure by means of a condensing 
pump. It is driven to the lamp through small 
brass tubes no bigger than ordinary electric wires. 
The, lamp consists of an oil-vaporiser and an 





air-tube leading to and supporting the burner. 


The vapour burns within a mantle similar to that 
used in the Welsbach system, emitting a light of 
intense purity and brilliancy. Its spectrum closely 
resembles that of the sun, more so than that of 
any other artificial light. The Kitson Lighting 
Company claim that their 2000 candle-power lamp 
is more eflicient than any electric arc-light of equal 
nominal candle-power, and further, that it is 
40 per cent. more economical. The lamps are 
rented at 5 dols. per month. As one gallon of oil 
will feed a 2000 candle-power limp for 12 hours, 
the cost is thus brought down to the surprisingly 
low figure of about 1 cent. per hour. 

The plant of the contracting company is 
installed on the south-east corner of Union- 
square, fronting 17th-street. It consists of five 
100 horse-power steam boilers and two 24 in. by 
30 in. straight-line Ingersoll compressors. Pipes 
for the conveyance of compressed air are laid all 
along the section; it is used for riveting, drilling, 
hoisting, &c. The drilling machines are of the 
Ingersoll percussion type; the hoisting is done 
either by stiff-legged derricks or by Carson- 
Lidgerwood cableways. 

This cableway is a hoisting and conveying device, 
in which a suspended cable is used as a trackway. 
The steel cable is stretched over two vertical 
A-shaped trestles securely anchored at each end. 
On the cable a traveller is placed, having a carrying 
capacity of 2 tons of stone or earth. The travellers 
are held in position and carried back and forward 
by an endless steel rope attached to a special drum 
of the engine. The hoisting is effected by a 
similar rope attached to the ordinary drum. The 
engine and boiler are mounted on a strong covered 
car, placed at the head of the excavation. The 
trestles are 25 ft. high and 225 ft. apart. This 
system of cableway is commonly employed for 
trench work and also for laying pipes and building 
sewers. 

All the material excavated that may not be re- 
quired for covering the subway is carried away to 
the dumping grounds. Ordinary dumping cars 
are used for this purpose ; but lately the contractors 
have found great convenience in employing the 
Shadbolt dumping wagon, recently introduced by 
the Shadbolt Senethatasion Company, of Brooklyn. 
The body of the wagon is balanced on the rear 
springs so that it is easily tilted without the 
use of any special mechanism, the springs rest- 
ing on a bar across the frame. The sockets in 
which this bar turns are set in the frame sides 
at a point in front of the rear axle just suf- 
ficient to throw part of the load on the front 
axle, thereby bringing the centre of gravity 
about 1 ft. back of a certain point between the 
axles, which practice has shown to be the best 
distribution of load to secure the easiest draught 
with wheels of the relative height of those in 
common use. A chain is attached to the front end 
of the car, and passes under the front axle, relieving 
the strain caused by the act of dumping, the front 
springs serving as cushions. The chain can be 
cuted or lengthened at will, thereby deter- 
mining the angle at which the wagon must be 
tilted, according to the different’ conditions that 
govern the operation, such as the nature of the 
load, the site where it is to be dumped, &c. 


{To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Friday evening last, the Ist inst., a special 
general meeting of the Institution of Mechanical 
Engineers was held in the Institution House, at 
Storey’s-gate. The President, Mr. W. H. Maw, 
occupied the chair, and stated that he had great 
pleasure in announcing that the Council at their 
last meeting had elected Lord Kelvin as an 
honorary member of the Institution, and the 
members would be very glad to hear that Lord 
Kelvin had accepted this recognition of his in- 
valuable scientific work. 


Gas-Enorne REsEARCH. 

The chief object of the meeting was to finish the 
discussion on the second report of the Gas-Engine 
Research Committee, which had been prepared by 
Professor F. W. Burstall, and was read at. the 
last general meeting, held a —- previously. 
We have printed this report in full in our pages, 
and in our issue of October 25 we gave an account 
of the first part of the discussion.* Before calling 








* See pages 567, 592, and 628 ante. 
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upon members to renew the discussion, the Presi- 
dent stated that the Gas-Engine Research Com- 
mittee had invited Mr. H. A. Humphrey and Mr. 
Dagald Clerk to join the Committee, and that 
those gentlemen had accepted the invitation. 

The President next called on Professor Callendar 
to renew the discussion. 

Professor H. L. Callendar in response said how 
highly he appreciated the work carried out under 
the auspices of the Committee. The report was 
one of the highest importance, but it bristled with 
controversial points. He had not had time 
to study it closely enough to get to the bottom 
of all the evidence. The effect of the walls 
of the cylinder was the chief point brought out 
by the research, the manner in which the tem- 
perature of the charge was modified meg 3 a matter 
of great importance. It was indicated by the ex- 
periments how far the temperature of the explosive 
charged varied at different parts of the cylinder 
and at different points of the stroke. The results 
of the author’s tests had been calculated allowing 
for the variable specific heat of the burning mix- 
ture. The author had stated he had consulted most 
of the original memoirs dealing with this subject, 
and had given certain formule, which, how- 
ever, Professor Callendar thought might be open 
to question. The method of Le Chatelier was, 
no doubt, simple and ingenious, but the allowance 
made for cooling was probably not sufficient, and 
the specific heats were possibly too large. In the 
rate of cooling of steam, for instance, the results 
were very difficult to arrive at, as the condensation 
occupied less than a quarter of a second, and the 
temperature had to be measured in an exceedingly 
short space of time. That would give an idea of 
the difficulty of carrying out the experiments on 
the variation of the specific heat. The formule 
given in the paper did not quite agree with 
the original experiments. Perhaps the latter 
might be relied upon, but that was very doubtful. 
Measurement of temperature was, Professor Cal- 
lendar said, the point in which he was chiefly 
interested, and he would confine himself to that. 
He had made a large number of analogous experi- 
ments on the steam engine with delicate thermo- 
meters in 1895, and had communicated the results 
to the Institution of Civil Engineers in a paper 
read and discussed in November, 1897. hese 
experiments had been carried out about the 
time that Professor Burstall had been working 
in the same direction, but the investigations 
had been carried on quite independently by 
both, the speaker working with steam and Pro- 
fessor Burstall with gas. The main difficulty in 
carrying out the work was met with in the con- 
struction of the thermometers. One of the ther- 
mometers which he exhibited had been attached 
to the piston, and so long as it was not got at it 
stood well, working for a month without trouble. 
Those which were placed outside were frequently 
damaged by the workmen, the ends being broken 
off, but the other part survived. The thermo- 
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meter he used consisted of four leads of thick 
platinum wire fused into a glass tube at both ends. 
In the middle of the tube (see sketch) there was a 
constriction with packing and a gland ; the packing 
being pressed into the constriction prevented the 
thermometer from being blown out. Attached to 
the leads of thicker wire were loops of fine wire to 
take the temperature. One would think the glass 
would break on sudden exposure to steam, but this 
never occurred. It was nct possible to use mica or 
asbestos, because the insulation would be ruined by 
the condensation of steam in the packing. A con- 
tact-maker was used similar to the second form of 
contact-maker described by the author. In steam- 
engine experiments of this nature several difficulties 
were absent with which the experimenter with gas 
engines had to contend. The gas-engine temperature 
was much higher, and a stronger wire had therefore 
to be used. 
fessor Callendar had used a wire no more than one- 
thousandth of an inch in diameter, whilst in experi- 
ments detailed in the report the wire was 14 to 
2} thousandths of an inch. Again, the wire 
might be contaminated by the carbon, and thus be 


In his investigation with steam, Pro- | P 





made more fusible. The condition of very great 
sensitiveness was a most important point, and this 
was especially the case in regard to the gas engine. 
There was so short a time to measure the tempera- 
ture that a very fine wire was necessary; and 
though a strip of platinum had been suggested in 
place of a wire of ordinary round section, he 
considered it would not be practicable, as it 
would soon get broken up. As a matter of fact, 
the fine wire was quite quick enough for the 
purpose, the lag not being considerable. The quick- 
ness varied inversely as the sectional area of the wire. 
Another important point was whether the wire, 
however quick, could ever actually reach a tem- 
perature equal to that of the explosive gas, owing 
to loss of heat by radiation. It was important to 
see to what this loss of heat by radiation amounted. 
The condition of equilibrium was that conduction 
equals radiation. Professor Callendar gave the 
formula as follows : 


c (8; — 0) = h (6° — 0°), 


where c is the conduction coefficient dependent on 
the temperature in a manner not accurately known, 
0 is the absolute temperature of the thermometer, 4 
that of the surrounding walls, 9, that of the 
gas, and h the radiation constant. In the steam 
engine the radiation was 50 to 100 times less 
than the conduction loss. In the gas engine 
there was the difficulty that such fine wire 
could not be used, as it would be fused by high 
local temperature, a fact which was brought out 
clearly in the paper. A fine platinum wire, one to 
two one-thousandths of an inch in diameter, could 
be melted in an ordinary gas flame. 

Professor Callendar next proceeded to illustrate, 
by means of the instruments and apparatus he had 
placed in the theatre for the purpose, that a fine 
wire placed in a Bunsen flame reached a higher 
temperature than a thicker wire, the conclusion 
being that with the finer wire there would bo a 
greater value for c, and therefore less error in 
proportion. It was therefore possible by using 
wires of different sizes—as was indicated by the 
experiment—to measure the temperature of the 
flame, although the temperature might be above 
the melting point of the wire ; the results being 
reached by calculation by means of the formula. 
It had been suggested that wires of a higher melting 
point than platinum should be used ; but Professor 
Callendar did not consider this would be advisable. 
Platinum could be easily drawn down into a wire, 
whilst metals with a higher fusing point were too 
hard to be readily treated. If an alloy were used, 
there would be small change in electrical resistance. 
It had been said it was possible to use a thermo- 
couple. No doubt it would be possible if suffi- 
ciently fine wires could be adopted, but the power 
available with a thermo-couple was fifty times less 
than that available with the electrical resistance 
method ; and it was desirable to have all the power 
possible in order that the measurements might be 
accurate. Another disadvantage of the thermo- 
couple would be the variation in section at the 
junction, and it was necessary to know the diameter 
in order to make the calculation. It was said that 
the thermo-couple was easy to repair; but that 
was also true of the platinum wire, and it was not 
necessary to calibrate by the ice point, the steam 

int, and the sulphur point every time a repair 

ad been made. It was suilicient to measure the 
resistance cold at any known temperature. Pro- 
fessor Callendar had himself employed the thermo- 
couple for measuring the temperature in the walls 
of; the cylinder of a steam engine, to show how 
much heat was absorbed and how far the influence 
of condensation extended. It might be similarly 
employed in gas-engine research in connection with 
the heat balances ; but the experiments would be 
very difficult, and a very sensitive galvanometer 
would be needed. 

Mr. Macfarlane Gray, not having carefully read 
the report, had intended not to speak on it ; he 
would, however, take the opportunity to put the 
fractional indices of adiabatic expansion which 
were given on all the diagrams in another light 
than that in which they are generally regarded, 
so that they might be intelligible to even the 
non-mathematical mind. He took one of them— 
vis = constant. The usual reading is ‘‘ the 
pressure multiplied by the 1.324 power of the 
volume is constant;” or what amounts to the 
same thing, ‘‘ the specific heat at constant pressure 
is 1.324 times the specific heat at constant volume.” 
Neither of these detinitions catches on to the mind 





of the practical man. What mental concept 
is begotten from the expression, ‘‘ the 1.324 

wer of a volume”? If, however, the diagram 

drawn as in a sketch made by the speaker 
on the blackboard (and which we here repro- 
duce) with the 1.324 as shown, it can then 
be read as expressing that, calling the area of the 
complete diagram out to infinity 1.324, then the 
area of the peevee rectangle for any point A is the 
.324, and the rest of the diagram isthe 1. This is 
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true for any point on the curve, say, for B; the 
rectangle there is also .324 of the rest of the dia- 
gram formed by the curve carried out to infinity. 
It was not, however, to be supposed that this rela- 
tion expresses a property of the gas; it is a pro- 
perty of the mathematical curve only, and this 
particular curve with index 1.324 approximately 
agrees with the actual diagram. 

Professor D. 8. Capper said he wished to endorse 
the remarks of previous speakers, and to express 
his gratitude to Professor Burstall for the additions 
he had undoubtedly made to our knowledge of 
what goes on in a gas-engine cylinder. He had 
had the privilege of seeing Professor Burstall carry 
out some of the earlier experiments referred to, 
when the experimental engine was at King’s College, 
and he had been filled with admiration by the way 
in which he, Professor Burstall, had met and sur- 
mounted each difficulty as it arose, and the wonder- 
ful accuracy which he had obtained both in cali- 
brating his instruments and in the records he had 
obtained from them. Professor Kennedy had 
criticised, a fortnight ago, the fact that Professor 
Burstall had expressed all his results in metric nota- 
tion, and had, the speaker thought, somewhat un- 
fortunately instanced the difficulty of thinking in 
kilogrammes per square centimetre. That, Pro- 
fessor Capper thought, was, perhaps, one of the 
simplest units to translate, as it was practically 
equal to one atmosphere of pressure. Indeed, he 
meant, if he had had an opportunity of speaking at 
the last meeting, to have applauded Professor Bur- 
stall’s boldness in discarding our ponderous and tor- 
tuous methods of calculation for the much simple. 
metric system. But since the last meeting he 
had taken the opportunity of referring back to a 
gas-engine trial which he (Professor Capper) had 
made, and published in 1895, with a 7 nominal 
horse-power Crossley, tube - ignition engine, and 
comparing the results he obtained from calculation 
with the observations Professor Burstall had been 
able to make ; and in the endeavour to translate 
results in the one system into the other system of 
measurement, he had found so much nerve-trying 
difficulty that he did really wish Professor Burstall 
had found it possible to give his results in both 
systems of units. He feared that the value of 
Professor Burstall’s work would be somewhat lost 
sight of in this country from the difficulty of com- 
paring his results with previous work. But leaving 
that aside, Professor Capper found a very remark- 
able agreement between the results of the trial 
he had made and Professor Burstall’s results. He 
believed he (the speaker) had been the first in that 
trial to calculate the temperatures, &c., after ex- 
plosion from the specific heats of the analysed 
exhaust gases, and the results he would hand in 
for publication, as follows : 

In this trial, as was generally the case, the 
speaker had found what, in default of better in- 
formation, had been ascribed to ‘‘ after-burning ; 
namely, evidence of addition of heat during expan- 
sion. Now, he supposed very few authorities, if really 
pressed, would actually maintain that *¢ after- 
burning ” took place in a modern gas engine. He 
had always felt an uncomfortable feeling of weak- 
ness in referring to ‘‘after-burning” as a fact ; 
and yet that the expansion curve did generally rise 
above the adiabatic was such a persistent matter a8 
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one to explain it somehow. And now, he 
raced db ofios Burstall had pointed out one 
explanation, which he for one at once accepted as 
the true one, namely, that the specific heat of the 
gases was not constant, but varying. He did not 
suppose Professor Burstall would maintain that 
the values of the varying specific heat had at all 
satisfactorily been proved to be those quoted 
py him, and he hoped Professor Burstall would 
be able to determine at some future time what 
their value really was. But at all events, the 
values given in the paper were such that the 
addition of heat during expansion of something 
like 5 per cent. of the whole heat supplied—which 





























: 
: | 
ey A u | 
Fig| Sg lea l® [vst | 
gifi & | 8ele lov | 
o>| @ | o8 {a #6 
—_— = = o | 3s 2u\5e | 
385, |B (gce | 
go. | & | sk lease 
Ib. per | | | 
Professor Capper’s trial, sq. in.! 
Pros a ai «| 42 | 69.7 | 172 84.7/98.4 | 
Professor Baretell'otvial. | | | 
B 4) (see e ° | | 
ved ee oi cf sae 71 | 198.2 7. 89 | 
3 3 a i 8 |e 
g is |s fis 6 a 
2 & G fla... 2ig 
x 2 > Seo $ id.- 
sa loge 1 Sali. legge Ss Se 
2 | BF flees 5 i383 
S | 8S es asics & 8s 
es if (a oil i a= 
Bia Set Cc. | 0°. | C°. 
Professor Capper’s trial | 82(cal-| 480 | 1.37 {1500/1047 60.3) .87 
j cula' | 
Professor Burstall’s trial) 135 347 | 1.359 1608 942 68.1) 75 
(B 4) | (mea- | | 
| sared) | | 


he had found in the trial he had quoted when 
calculating with a constant specific heat—entirely 
disappeared, and left a margin on the other side 
for radiation losses, as one would expect when 
the formule Professor Burstall had given were 
used. This was suflicient to show « probability 
that those values were, at all events, nearer than 
the constant specific heats usually employed. The 
labour of using those formulze was, however, so 
great that he feared under most circumstances one 
would still be content with the approximate accu- 
racy found by using a constant specific heat. 

Mr. A. Rigg, referring to the diagrams exhibited 
on the wall of the theatre, which had been ob- 
tained by Mathot’s coritinuous-pressure indicator, 
said that in 1859 he had taken intermittent dia- 
grams similar to those shown. A diagram was 
taken every 1000 revolutions of the engine. The 
object was to discover if the engine indicated was 
kept continuously at work at the proper power 
throughout the night. The machinery driven was 
some millstones, and it was thought that the men 
in charge did not keep them properly fed. The 
speaker exhibited the apparatus used, a drawing of 
which, at the President’s suggestion, Mr. Rigg said 
he would supply, to be included in the Transactions. 

Mr. E. R. Dolby asked how the pyrometers re- 
ferred to in the paper were placed in the cylinder, 
and how they were moved from the centre. The 
President said the information asked for would be 
found near the end of the paper. 

Mr. W. C. Goodchild, of Derby, was the next 
speaker. He pointed out that a diagram showing 
the valve setting in regard to the relation of the 
valve motions with the crank angle would be useful 
to those studying the tables attached to the report. 
He would be glad to know if the settings were 
constant for all tests. He had found that the 
point of opening of the exhaust valve made a con- 
siderable difference in large engines, in some of 
which the opening was so early as .75 of the 
stroke. If it were made later the maximum power 
of the stroke was reduced. He thought that, 
considering the care taken to insure accuracy in ali 
the measurements, the difference in mechanical 
efficiency was striking, being as much as 25 per 
cent. between tests with the same compression. If 
the research were to be continued, the speaker 
would suggest the use of a larger and more modern 
engine, and a direct-coupled dynamo of known 
efliciency instead of a rope brake. He could not 
see the value of Appendix VII. (that showing 
the effect of change of compression with lighting 
gas); for it really showed nothing as a comparison 
of the tests, and was misleading. In the tests A;, 
B,, C;, and D,, chosen by the author, the engine 
was not loaded and to take the thermal efliciency 








on the indicated horse-power, in such a case, as a 
standard of performance was, the speaker con- 
sidered, wrong. Professor Burstall here said that 
the engine was loaded and there were no missed 
explosions. Mr. Goodchild said he could not 
accept the argument. An engine was designed for 
a certain normal horse-power with a given cylinder 
volume, and he submitted that the engine was not 
fully loaded in those tests which gave the highest 
thermal efficiency calculated on the indicated horse- 
power. Mr. Goodchild had rearranged some of the 
figures in Appendix VII. on the basis of best 
thermal efficiency per brake horse-power. The 
tests were those marked A,, B,, C;, and D,;. The 
figures given in this Table we append. If a com- 
parison were made, he said, with those chosen by 
Professor Burstall, it could be seen that from 
4 to 5 cubic feet more gas per brake horse-power 
were used to gain from 1 to 2 per cent. on the thermal 
efficiency per indicated horse-power. It would 
also be seen that the temperature range in the 
selected tests was only between 50 and 60 per cent. 
of those given for most economical gas consump- 
tion. Another point brought out was that the 
indicated horse-power increased with the compres- 


;were valuable, but there were numerous points 
in gas-engine economy that needed skilled atten- 
tion, and for this reason it was desirable in trials 
that the engine should be worked by those by 
whom it had been made. The report, in referring 
to the heat discharged to exhaust, had said that some 
of the heat energy does pass out, being converted 
into kinetic energy of the exhaust. To estimate this 
amount the charge in the clearance space was 
supposed to expand adiabatically from exhaust 
pressure to the pressure of the atmosphere; the 
change of internal energy due to this expansion had 
been taken as the heat lost by the residue to ex- 
haust. The author said that the amount of heat 
thus determined was not large, but Mr. Beaumont 
considered that the results were only valuable with 
this particular engine, as the amount of heat iost de- 

ended upon the sufficiency of the exhaust spaces. 

he report also stated that the modern gas engine 
owes its improved efficiency mainly to a reduced 
wall loss ; but the author did not give any details 
as to how this came about, and it was difficult to 
glean information on this point from the figures. 
‘The same might be said in regard to the state- 





ment that the gain due to compression was not 
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Best Thermal Efficiency on ‘Cubic Feet of 
Trial Brake | Mechanical y — 'R, tio: Air | Gas Compression, 
Number. | Horse-Power. Efficiency. — ge, ano: Gas’ | per B.H.-P. | K. per Cm2 
Deg. Cent. Gas H 
LH.-P, | B.H.-P. our. 
per cent. per cent. 
Ag 3.55 £0 18.7 | 15.0 447 8.6 3.98 
rhe 2.72 .70 18.9 | 13.2 288 10.6 34.9 4.32 
ates 407 | 194 | 645 7.2 28,2 ‘ao 
By 2.51 | .66 21.2 140 | 351 11.4 88 5 5.36 
C; 3.66 79 20.0 | 158 474 8.7 28.6 | 659 
C7 61 21.9 13.4 337 11.0 34 
oo, 3 51 72 22.7 | 16.3 | 530 9.2 ‘hat 
Ds .. 2.81 69 231 | 15.9 | 345 11.9 28.5 | 8.36 
sion. For instance, A, 18.7 per cent. ; B, 19.4 per|so great as was often supposed. Mr. Beaumont 


cent. ; C, 20 per cent. ; and D, 22.7 per cent. 
Calculated on the brake horse-power, this did not 
hold good, as in B,, the thermal efficiency was greater 
than in C and D tests. Commercially, with coal 
gas, it was preferable to use moderately rich charges 
and a compression between 85 1b. and 100 lb. abso- 
lute, as this gave a smaller and cheaper engine per 
brake horse-power than would be the case with 
weak mixtures and high compression. The Otto 
cycle engine was already handicapped by its size for 
a given horse-power and speed when compared 
with a steam engine. He would ask how in the 
experimental engine the compression was varied ? 
Was it by a junk ring or by packing the connecting- 
rod? In the former case the radiation from the 
piston would be altered, and this might account 
for the difference between measured and calculated 
temperatures. Possibly a water-cooled piston would 
be used in future tests. 

He considered the air inlet was too near the 
exhaust outlet for anything but a very small 
engine. It was the usual practice to separate those 
ports by placing them on the opposite sides of the 
cylinder. The weight of mixture per charge was 
increased by a low-suction temperature, and con- 
sequently the horse-power was increased. He 
would point out that it was not clear in the tables 
whether all compressions were in absolute measure 
or only the **K per Cm?” columns. He presumed 
Birmingham gas had been used, as the calorific 
value was considerably less than usual, and this 
was no doubt due to the carburetted water gas, 
which, he believed, was mixed with the coal gas. 
He would be glad to know whether the temperature 
range, when using producer gas, was greater than 
one-third of the possible. He thought that with 
the lower maximum temperature this would be so, 
and there would also be less loss to the water 
jacket. Mr. Goodchild concluded by asking 
whether the research would be continued with 
producer gas, and whether other cycles than the 
Otto cycle would be tried. 

Mr. W. W. Beaumont said that a large part of 
what Mr. Goodchild had said was deserving of 
approbation. It was to be regretted that the com- 
mittee could not have had at their disposal a gas 
engine of more modern design, and operated by 
those more competent to work a gas engine. The 
results obtained with a gas engine depended very 
largely in the way the engine, as a tool, was 
used. The author of the report gave results, but 
he did not draw conclusions. No doubt the materials 


also questioned the author's view that, for many 
reasons, high compressions are not desirable ; 
and his statement, as a fact, that at present gas 
engines are only utilising one-third of their total 
temperature range, while in steam engines more than 
three-quarters of the temperature range is utilised, 
he looked on as misleading. He would suggest that 
if the experiments of the Committee were con- 
tinued, much higher speeds should be used ; and he 
thought the Institution might manage to have some 
of the Tables combined so that members might not 
have so much searching back and piecing together 
when they needed information. He would also 
suggest that the object of the Research Committee 
was not to see what an engine would do when it was 
run as badly as it could he. 

Mr. Goodchild wished to add that his opinion 
was confirmed that the speeds were too low. The 
speeds given were about 400 ft. per minute. The 
modern practice was, however, to run at 800 ft. per 
minute. 

Professsor Burstall, in replying to the discussion, 
took exception to Mr. Beaumont’s inference that 
he, Professor Burstall, did not know how to run a 
gas engine. It was an entirely gratuitous assump- 
tion, and, asa matter of fact, the gas-engine makers 
often asked him to show them how to run their 
engines. In regard to the size of the engine tested, 
it was not the fault of the Committee that it was 
sosmall. The leading gas-engine makers had been 
approached on the subject, but they refused to 
supply a modern engine of larger size for the 
purposes of the test. Either the experiments had 
to be made with this engine or not at all. In the 
future, however, he was glad to say, a 150 horse- 
power engine of modern type would be used for 
the pur of investigation ; and it was worth 
noting that it is only now that the generosity of an 
American citizen enabled the Birmingham University 
to spend the sum necessary to get this engine. He 
had adopted metric units partly because the instru- 
ments used had been marked on the metric 
system ; and, in fact, those who carried out the 
experiments refused to use anything but the metric 
system. The amount of work in calculation was 
so extensive, and the complication of using the 
English system was so great, that it was impos- 
sible to work satisfactorily with it. He hoped 


engineers would try to use what was really a 
and avoid the vast amount 
Professor 


simple system, 
of useless labour now undertaken. 





Callendar’s remarks were most valuable. 


He, 
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Professor Callendar, had made the subject upon 
which he had spoken his life-study. The speaker 
was not previously aware of the relative losses 
from radiation and condensation, as explained. 
In regard to what had been said during the dis- 
cussion, he would point out that nowhere did he 
say the temperatures recorded were exact tempera- 
tures. He knew that the thermometers were 
lagging, and for this reason he could not measure 
the initial temperatures, although he had attempted 
to do so, but had failed. He had used a platino- 
iridium wire of ;g@55 in. in diameter. He knew 
that the melting point was higher than with the 
other wires used, but he did not know exactly 
what the readings would mean on the temperature 
scale. He hoped, however, to get this information. 
In regard to the valve setting, that was constant, 
and the exhaust valve was opened at 95 per cent. 
of the stroke. He did not trouble much about 
mechanical efficiency, as it was not an important 
matter from a research point of view. The altera- 
tion in compression, about which a question had 
been asked, was obtained partly by a junk ring 
and partly by packing pieces applied to the con- 
necting-rod bearings. The fact that the air inlet was 
close to the exhaust he considered of so little import- 
ance that the new engine would be constructed with 
the openings beside each other. The low value of 
coal-gas was beyond his control ; but he considered 
that it was desirable coal-gas should not be used in 
gas engines, but rather producer-gas. The Otto 
cycle would be the only one tried in the 
further experiments now contemplated, because 
he considered it was the only one of com- 
mercial importance. It was to be understood 
that Table IX. of the paper (in which were 
given the weights of air and of gas for each explo- 
sion, the air and the exhaust temperatures, and the 
calories rejected to exhaust at each explosion) was 
only a Table to assist, and no exact conclusions were 
to be drawn from it. They were waiting for a 
bigger plant, and the variation in the specific heat 
was an important feature. Some figures had to 
be used, and the best that could be obtained were 
taken. He hoped to experiment with a Callendar 
thermometer and eliminate the heat of the cy- 
linder. The expression in the report that the 
gas engine did not utilise a fuller range of tem- 
perature was objected to, but the fact that the 
exhaust throws out the products of combustion 
at a fairly red heat was, he thought, a sufli- 
ciently obvious fact, and showed that the gas 
engine had not reached the same pitch of per- 
fection as the steam engine. The President, the 
speaker said, had made a remark respecting his 
work which he considered valuable. He had 
said that the report had to deal with the anatomy 
of the subject, and he had to dissect out the details. 
These were the only extensive experiments on the 
gas engine, which had been continuously carried 
on upon the same engine. The next task would be 
to investigate in which direction the efficiency of 
the gas engine could be improved. That would 
include governing, the mixing of air and gas, and 
the effects of scavenging and non-scavenging respec- 
tively. He considered that the gas-engine cylinder 
should be made without holes or pockets, and the 
valves should be at the back. 

The President, in concluding the proceedings, 
said that the discussion had been long and 
instructive in its character, and it would afford 
great assistance to the Committee in their future 
work. The thanks of the Institution were also 
due to the Royal College of Science and to 
Dr. Carpenter for the various calorimeters and 
diagrams which had been lent for exhibition, and 
to the makers of the Junker calorimeter for the 
example of that instrument which was shown in 
the room. 

The President announced that the next general 
meeting would be held cn tog 4 the 15th inst., 
when a paper by Professor W. E. Dalby, on the 
‘* Balancing of Locomotives,” would be read. 

The meeting then terminated. 





THE BRITISH ASSOCIATION. 


(Concluded from page 606.) 
CommerciaL Epvucation. 

In conjunction with Section F another joint dis- 
cussion was held on commercial education. The 
discussion was most instructive, and, though com- 
mercial affairs are not generally dealt with in these 
columns, we give a somewhat extended abstract of 
the paper by Mr. L. L. Price, by which the subject 
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was introduced, in spite of the fact that our report 
of this Section has already been extended beyond 
the limits we had proposed to assign to it. Before 
giving a précis of this paper, we would like to say 
a few words on the opening statement. The 
author said that though in the middle of the nine- 
teenth century the economist exerted a dominant in- 
fluence over British public opinion, yet by the close 
of the century that influence had become less con- 
siderable. This may be accepted as a fact, and its 
significance will doubtless be appreciated by the 
majority of our readers. The cause of the falling 
off can hardly be attributed to anything but the 
course pursued by the economists themselves ; and 
to us it seems that the reason need not be sought 
very far afield. As professors of economics have 
increased, so has the teaching become -more 
academical. It is impossible to direct policy or, 
as Mr. Price well puts it, ‘“‘to exert a dominant 
influence over British public opinion,” by cut-and- 
dried rules simply culled from text-books, or by 
mathematical fectiaio alone. Naturally, the 
teaching of economics cannot be wholly empirical ; 
but, at the same time, the influence of human 
nature—the hopes and aspirations, the likes 
and dislikes, even the unreasonable prejudices, of 
the average man—must not be forgotten. When 





young gentlemen of the universities, crammed full 
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of formule, and whose only knowledge of affairs 
has been obtained from the class-room, attempt to 
teach experienced men, who have the conduct of 
important establishments, what they should do or 
what they should not do in managing their busi- 
ness, and that with a cocksureness that is unassail- 
able, the position becomes a little absurd, and, 
naturally, influence wanes. We have not in mind 
anything that occurred in connection with the late 
Glasgow Meeting; but, perhaps more especially, 
certain meetings held two or three years ago at one 
of our universities, when an attempt was made to 
influence public opinion in regard to the policy of 
a big labour dispute. It would have been well if the 
moving spirits in this symposium had regarded the 
true definition of scientific treatment, which Pro- 
fessor Armstrong has since given, ‘‘a thorough and 
exact treatment of the subject—a treatment 1n- 
volving full knowledge.” It is certain that on the 
occasion in question many of the theoretical gentle- 
men who took part in the proceedings not only 
lacked ‘full knowledge” of the subject of which 
they treated, but were absolutely ignorant of the 
practical conditions, Although Mr. Price is quite 
justified in what he says in his paper as to the 
value of abstract reasoning, we think this other 
side of the question has its importance also. 

After referring to the less considerable influence 
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of the economist in latter days, Mr. Price pro- 
ceeded to point out that the interest that hasarisenon 
commercial education offered a fresh opportunity for 
asserting the claim of economics to a distinct place in 
the education of the citizen ; and two cicumstances 
favoured the advance of theclaim: The inner his- 
tory of economic study afforded reason for believ- 
ing that the old controversies, which created such 
noise, were dying or dead; that the criticism, 
which had been busy, had been accompanied by a 
considerable amount of constructive work ; and 
that the popular antithesis between the ‘‘old” and 
the ‘‘new” schools had lost its meaning, if it was 
supposed to represent irreconcilable feuds. Eco- 
nomic guidance was more urgently required in 
practical affaire, for many questions coming to 
the front of popular discussion were economic in 
character. The pressure of commercial rivalry, 
for example, was likely to re-awaken the contro- 
versy between Free -traders and Protectionists. 
Economics had something of importance to say on 
that question. With regard to questions classed 
as “socialistic,” which were attracting increasing 
notice, alttough economics was not entirely in- 
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dividualistic, and its conclusions might be modified | offer real hindrance to the rapid use of new machi- 
by political considerations, its aid was nevertheless nery or the speedy introduction of novel business 
important. Both classes of questions were of methods. Restrictive legislation, for the same 
special interest for the merchant and the manfac-|reason, must be scrutinised, although in the 
turer. The individualistic spirit prevalent among|early days of the factory system economists 
Americans, who promised to be the most formid-|erred from shortness of sight, and ‘factory re- 
able of our commercial competitors, lent emphasis to |formers” displayed more regard for the per- 
the danger attaching to atrade union policy which, |manent welfare of the nation. Economic study 
of unconscious or deliberate intent, might possibly !was specially calculated to induce the habit 
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of mind needed to discover and expose lurking | 
fallacy. On that ground a place might be claimed 
for the abstract reasoning of the text-books in com- 
mercial education. Business men dealt with the 
concrete in their ordinary lives, and without some 
preliminary mental discipline they might fall a prey | 
to unsuspected fallacy. Some training in logic was | 
held by most men to be beneficial, and an acquaint- | 
ance with economic argument, as expounded in the | 
theoretical reasonings of the text-books, might im- | 
part that training in close connection with the 
phenomens of business life. Although the business 
man might act by instinct rather than reason, 
instinct was often the slow product of large experi- 
ence; and an ability to see and trace the connec- 
tion between cause and effect could not fail to be 
useful. Without some such mental training the 
possibility of a plurality of causes and an admix- 
ture of effects might escape recognition. As an 
intellectual discipline, the abstract reasoning of the 
economists afforded a rigorous and bracing exercise. 
Regarded from that standpoint, even ‘‘mathematical 
methods ” of study, which induced precision, might 
find a place in commercial education ; but the place 
could not be large, as they fostered the harmful 
idea that economic reasoning was too hard for 
average men. Economic history must fill a very 
large place in commercial education. From the 
point of view of commercial education, too much 
time might hitherto have been spent on questions 
of origin, which attracted by the opportunity they 
offered for ingenious hypothesis, but were from 
their nature difficult to solve, and, by comparison, 
too little attention might have been bestowed on 
later but less misty periods. But it was impossible 
to gain a real knowledge of the causes and condi- 
tions of the commercial and industrial success of 
England without a special study of economic his- 
tory, as general histories had dealt but scantily with 
economic matters. The maintenance of that suc- 
cess was to some extent dependent on the know- 
ledge and on the investigation of the rise and fall 
of other nations which had been conspicuous in 
trade. Lastly, statistics, which had also progressed 
of late, supplied economics with the means of 
systematic observation, in default of the more 
effective mode of experiment open to a physical 
science like chemistry. An elementary knowledge 
of statistical methods was a requirement of the 
times, and, like commercial geography, a special 
need of commercial education. 

The discussion on this subject was opened by 
Mr. H. W. Eve, the headmaster of University 
College School, who considered the matter from 
the point of view of a practical schoolmaster who 
had taught political economy to boys both near the 
top and in the middle school, he thought, with 
very fair success. ‘There were three or four con- 
siderations that made political economy a very 
good subject for school education. The first was 
that commercial education should be a liberal one ; 
that it should be technical ; but political economy 
was essentially a part of liberal education. Next, 
it was very diflicult to find subjects on which boys 
could be said to express themselves in English. 
Anybody who had had to set essays was much 
puzzled to find subjects that stimulated thought. 
Political economy questions supplied that need. 
Political economy also supplied a great number of 
problems, and came into close connection with 
the commonest studies—namely, history and geo- 
graphy. The mere fact of the boys being taught 
some political economy in the school led. their 
teachers to dwell on these points. On such a 
basis an excellent system of commercial educa- 
tion could be developed. What was the outlet 
for those who received that education? Would 
they find the occupation fitted to their capacity? 
There was a great tendency among business men 
to take comparatively young lads of very mode- 
rate education, and to work them up through 
the office, and to give little, if any, advantage to 
those who received a longer and more liberal 
education. He often wondered whether it would 
not be possible, at any rate in the great joint- 
stock companies, to have something analogous 
to the Civil Service—a means by which lads of 
eighteen or nineteen, or even university men, who 
had taken some trouble to prepare themselves not 
only in commercial subjects, but by a general 
liberal education, could have the opportunity of 
starting comparatively high up in an office, and so 
enable them to act as officers rather than as the 
privates of business. 


} 


| economy should be taught in schools. 





Commander Phillips, the Secretary of the Liver- 


pool Geographical Society, said that that body was 
doing, with the aid of the Chamber of Com- 
merce, admirable work by teaching modern lan- 
guages and other subjects. He considered that 
our commercial travellers were much _ behind 
those of other nations. Manchester was, however, 
in a more advanced state than Liverpool in this 
respect. 

Professor Chapman, of Manchester, was of 
opinion that only the elementary part of political 
That to be 
taught to a man of business could be taught either 
in continuation schools, in technical schools, or in 
local colleges. There was work to be done which 
Oxford and Cambridge could not do in commercial 
training. During the last few years there had 
been a tendency to confine commercial education 
to bookkeeping and shorthand, and a few technical 
requirements, just as there was a danger of think- 
ing that technical education was the teaching of a 
particular trade. It was far more important to 
teach people the principles underlying trade and 
commerce. The great need was commercial educa- 
tion on the right lines. A great new university 
had intimated that it intended to specialise on the 
science of commerce. Business men could do with 
very little economics, but if they acquired it in 
business, they never understood it sufliciently to 
make it valuable. To make it of practical use they 
must grasp the underlying principles. On the 
Continent, at Louvain and elsewhere, special 
facilities for scientific business training had been 
established. 

Professor Withers would have liked to hear what 
business men had to say on the subject, but un- 
fortunately they were not in agreement as to what 
was needed. It was a source of grave danger to 
liberal training that education was being worked to 
serve the interests of a class who wanted to obtain 
skilful employés at as cheap a rate as possible. The 
German view was to interfere as little as possible 
with general education in order to specialise, and 
it was to be considered whether commercial train- 
ing could be given without spoiling a liberal educa- 
tion. 

Mr. A. E. Scougall, Chief Inspector of Schools for 
the Western Division of Scotland, also pointed out the 
danger of premature specialisation. Good education 
must depend on all-round development, and specia- 
lisation should come later, say, at the age of 16 or 17. 

Sir John Gorst, in bringing the discussion to 
a close, said that the general view of those who had 
spoken appeared to be that certain subjects of 
commercial importance ought to be taught in the 
higher schools. The general opinion also was that 
it was a mistake to attempt, under the name of 
commercial education, to specialise in the earlier 
stages of a boy’s or girl’s education, but that they 
ought in the primary stages to be confined chiefly to 
what was cailed ‘‘ general education.” 

The Section then adjoured. 


Tae INFLUENCE OF UNIVERSITIES AND EXAMINING 
Boptks. 

The last sitting in Section L, that held on Tues- 
day, September 17, devolved to a set discussion 
on ‘* The Influence of Universities and Examining 
Bodies upon the Curricula of Secondary Schools.” 
This discussion was opened by the Bishop of 
Hereford*(Dr. Percival), and Mr. H. W. Eve, and 
was followed up by a number of speakers, among 
them the President of the Section. We regret again 
that we can only touch upon one or two of the 
more salient features of this long debate on a sub- 
ject of the first importance to the industry, no less 
than the culture, of the nation. The opinions ex- 
pressed were marked generally by enlightment and 
practical good sense. If the influential authorities 
who took part in the discussion were earnest in 
what they said, and will follow up their public ex- 
pression of theory by some energetic practice, the 
result will be for the improvement of one of the 
most important—if not the most important—and 
one of the most neglected aspects of the economic 
policy which shapes the distinies of any people. 

The Bishop of Hereford stated that he did not 
speak of the newer English foundations. The 
great English universities were formerly virtually 
monopolised by the privileged and the professional 
classes, but for halfa century a process of nationali- 
sation had been going steadily forward. Were 
there still reforms which would be beneficial / 
The answer would be mainly sought through obser- 
vation of the examinations, the use made of endow- 
ments, and the type of teachers they sent forth, 





Through its examinations the university largely 
determined the curriculum of the schools ; through 
its endowments and prizes it fixed the bent of 
study. By their local school examinations Oxford 
and Cambridge had done good work ; but when 
one turned to entrance examinations to the univer- 
sities themselves, some strange survivals were met 
with that called for attention and reform. Every 
candidate had to reach the requisite standard in 
Latin, Greek, and elementary mathematics. The 
study encouraged was almost exclusively gram- 
matical. The mathematical part was also open to 
criticism. The really surprising thing was that 
natural science still met with no recognition, modern 
languages were ignored, and no questions were 
asked even as to the candidate’s knowledge of his 
own language or literature. It would be difticult to 
point to any single educational reform which was 
more urgently needed, or would be likely to produce 
a more wholesome effect on the teaching in the 
secondary schools, than a reform in this examina- 
tion. Ifcertain equivalents were offered in place 
of Greek, this single modification would bring the 
universities into touch with the large and increasing 
group of modern schools, or modern departments of 
schools, which are suffering from lack of this con- 
nection. The requirement of Greek, together with 
the exclusion of modern Janguages and science, 
dissociated modern schools, or modein departments 
of schools, from direct university influence. What- 
ever might be a boy’s ultimate aim in life, if his 
intention were to pass through the university, the 
conditions of entrance examination warned him to 
avoid a modern school or a modern department. 
Consequently such echools or departments were 
very liable to become the refuge of the dull or idle, 
or those who were preparing for nothing in par- 
ticular, so that the standards of effort and attain- 
ment were inevitably lowered. The first reform 
Dr. Percival would advocate would be that ‘‘ Re- 
sponsions” (‘‘ Little-go ”) without Greek should 
be made an avenue to a university degree. 

School curriculum, as influenced by examination 
—-with its rigid exclusion of everything but ele- 
mentary mathematics and the grammatical study 
of two dead languages—would obviously be im- 
proved by the infusion of subjects which would 
help to develop such qualities as observation, taste, 
thought, and interest in the world around. 

Dr. Percival then proceeded to detail a scheme 
which he had worked out with a view to embody 
the foregoing suggestions in practice. 

The contribution of Mr. Eve, as head-master of 
an important school, was a no lese influential pro- 
nouncement than that of the Bishop of Hereford. 
He said that it is generally admitted that a com- 
plete classical education under the best conditions, 
properly supplemented -by other subjects, is 
thoroughly good of its kind. For those who have 
not adequate time the problem of devising a good 
curriculum is difficult. It is necessary to guard 
on the one hand against a curriculum too 
exclusively practical, and on the other against 
the waste of time on a_ half-finished classical 
education, generally including no Greek. Tco 
often the result is that time and energy are 
spent on gaining a very imperfect knowledge of 
Latin, which might have been more profitably 
devoted to other subjects. The Latin learnt at 
school is never kept up ; it contributes but little 
to the formation of intellectual tastes, so necessary 
as an antidote to trivial and vulgar pursuits. What 
is really wanted is a secondary education at once 
practical and liberal, and that in a world much 
changed within the lifetime of men not yet old. 
Science must fill an important place in such an 
education: not only must some familiarity with 
scientific method be acquired, but also a good deal 
of that scientific knowledge which is essential for 
intelligent general reading. Add to the time 
required for mathematics and science what is 
needed for English, history, and geography, and 
two modern languages, and but little time is left 
for Latin. German, too much neglected in English 
schools, is essential both on practical and on 
general grounds, and should take the place of 
Latin. Nor would there be any appreciable loss 
in point of discipline and training. Modern 
languages, though easier than the classical 
languages, present quite enough difficulties for 
the average boy, and he has at the end of his 
course something to show for his efforts. Much 
depends on effective scholarly teaching and on the 
selection of reading books requiring sustained 
thought. 
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In the long discussion on this subject the views 
ut forward by Dr. Percival and Mr. Eve were 
generally supported. We can only report some of 
the most salient features. : : 
Mr. E. H. Griffiths said that if masters of public 
schools insisted on a change in entrance examina- 
tions, it would be impossible to resist their de- 
mands. Boys from public schools had_ generally 
been taught tuo much and educated too little. 

Mr. Rouse, of the Assistant Masters’ Associa- 
tion, said that the headmasters of the great public 
schools would not have reform. It was with Win- 
chester and Eton that the key of the position lay. 
The effect of scholarships had been to turn the 
education of the country into a commercial enter- 
prise. Until the system was changed, the teaching 
jn our schools could not be called true education. 

Mr. Mackinder thought Oxford would admit any 
subject which, in its methods and ideals, reached 
a sufficient standard. It wished to produce men 
of scientific methods, of some literary accomplish- 
ment, and with an imagination not crushed. In- 
tellectual interest was the one thing wanting in the 
mass of our people. 

Professor Marshall Ward said the old idea— 
that education was information—was carried dan- 
gerously far. The same thing was being done in 
another form by the movement for technical edu- 
cation. It was technical information rather than 
technical education that was being organised. 

Professor Miall said that far too much import- 
ance was attached to these examinations, and re- 
wards were extravagantly high. Examinations 
were not the proper method of testing merit ; the 
real test was how men bore themselves in the busi- 
ness of life. During preparatory time at the 
school or university a man ought to learn to work 
in a productive manner. 

Professor Armstrong pointed out that the Ger- 
man universities had neither scholarships nor 
numbered class lists ; and yet the efficiency of the 
German university education was admitted. He 
hoped that some agreement would be arrived at as 
to what was a liberal education. What was needed 
was a proper school-leaving examination, such as 
was established in Germany We should turn boys 
out earlier into the world to get into practical 
touch with it, and the universities must cease to be 
superior boarding schools. Boys were retained at 
school for the purpose of the school rather than for 
the purposes of the scholar. We must look for- 
ward with fear to thepart which the inspector would 
play in English education. He had already wrecked 
elementary education, by being a man of purely 
literary education—a man with a good university 
degree, and no knowledge of the true work of educa- 
tion. 

Professor Tilden said that reform rested with 
the universities, but the creation of a public senti- 
ment in favour of learning was beyond their power. 
The neglect of learning in this country was one 
of the evil results of the country’s prosperity. 

Sir John Gorst, in closing the discussion, said 
that only the fringe of an important subject had 
been touched, but the matter would be further 
dealt with by a committee of the Section. In his 
opinion examinations might be divided into three 
classes. The first might be described as useful ; 
the second, unavoidable; and the third, purely 
mischievous. The first comprised examinations 
which a teacher set to see whether his pupils 
appreciated what had been told them ; the second, 
those to which a student was subjected in order 
to see whether he was fit to proceed to higher 
branches; and there were the examinations of 
the Civil Service Commissioners. This country 
resembled China in regard to admission to the 
public service being dependent on success in com- 
petitive examination, and, competitive examination 
being thus unavoidable, he did not know anything 
the Section could do more useful than overhauling 
the methods of the Civil Service examinations, and 
seeing that those examinations were not exclu- 
sively for the purpose of ascertaining the number 
of facts which the student had been able to cram 
into his memory ; but that some effort had been 
made to test the power of the student to think 
for himself, and to be useful in the actual business 
of life. There were, however, some examinations 
which were wholly mischievous, such as those 
to which teachers in elementary schools were sub- 
jected. They spent almost their whole time in 
school in difficult tasks, and afterwards crammed 
into their memories facts about history and geo- 


examinations, and really could not be actually 
educated at all. The difficulty of remedying this 
was that as fast as the examinations were done 
away with some other body took them up. The 
National Union of Teachers or some other public 
body would continue the task which Government 
abandoned, and would insist upon examining these 
unhappy children year after year. He thought 
that as regards many, both in elementary and 
secondary schools, and many of those preparing 
for the universities, it would not be a bad thing to 
have a close time ; to give a certain number of 
months in the year during which it should be penal 
for anybody to examine them, and then they would 
have, perhaps, some time in which they could 
really be educated and be relieved from the task 
of preparing for examinations. 

In a subsequent speech, when replying to a vote 
of thanks proposed to him for presiding over the 
Section, Sir John Gorst said that during the pro- 
ceedings he had learned as much about education 
as he had previously known. He recognised that 
the Board of Education needed a great deal of 
education itself. The advantage it would gain from 
the leading of a non-political body like a section 
of the British Association was likely to be con- 
siderable. 

The business of the Section was then brought to 
a close. 


Tne Comino MEETINGS OF THE ASSOCIATION. 

As previously stated, the meeting of the British 
Association next year will be held at Belfast, com- 
mencing on September 10, when Professor James 
Dewar will be President. The 1903 meeting will 
ba in Southport. 





COMPOUND DUPLEX FEED-PUMPS AT 
THE GLASGOW EXHIBITION. 

A NUMBER of pumps of different types are shown at 
the Glasgow Exhibition by Messrs, J. H. Carruthers 
and Co., of the Polmadie Ironworks, Glasgow. At 
their stand three direct-acting pumps were shown in 
motion, two being for boiler feeding and the third for 
low-pressure work, In the boiler-room of the Exhibi- 
tion the firm had two vertical compound duplex pumps 
feeding the main boilers which supplied steam to the 
Exhibition. We illustrate these pumps in Figs. 1 and 
2 on page 640. They are, it will be seen, of the ordi- 
nary duplex type, but are compounded, the low- pres- 
sure cylinders being near the pump end. The high- 
pressure cylinders are 5 in. and the low-pressure cylin- 
ders 9 in. in diameter. The pump barrels are 5 in. in 
diameter and the stroke is 10 in. Each pump is 
capable of discharging 6000 gallons per hour running 
at a moderate speed. The high-pressure cylinders 
have piston valves, whilst flat valves are used for the 
low-pressure cylinders. Double glands are, it will be 
seen, used between the cylinders in place of an ordinary 
sleeve. The latter plan enables the engine to be some- 
what shortened, but, being inaccessible, may leak with- 
out the fact being discovered. The makers had hoped 
that the executive of the Exhibition would have made 
a series of tests on the efficiency of these and of other 
feed-pumps lent to them by different makers. This 
has, however, not been done; but Messrs. Carruthers 
intend, we understand, to go into the matter for them- 
selves, and determine, by tests independently con- 
ducted, the precise gain effected by the compounding. 





SLOTTING MACHINE AT THE GLASGOW 
EXHIBITION. 

Or late years we have had but little opportunity of 

chronicling advancement in the detailed design of 


fairly well satisfied with the machine as it has usually 
appeared—the kind of thing we are so familiar with— 
balanced ram, quick-return mechanism, compound and 
circular motion to work table, &c. 

Messrs. Sharp, Stewart, and Co., Limited, are 
shcwing one of their latest kind of these machines at 
the Glasgow Exhibition, and as it contains a little 
novelty in its arrangement, we are pleased to give an 
illustration of the machine on page 641, with views of 
several details. 

The machine is built for a stroke of 16 in., and 
others of its class are made up to 24-in. stroke. The 
diameter of the table is 3 ft. 6in., and its various 
traverse motions are proportional thereto. They, of 
course, are made to be operative either automatically 
or by hand. The main frame is stiffly made of box 
section, with a long continuous bearing for the ram. 
Perhaps the most interesting point about the machine 
is an arrangement in connection with the table, 
whereby it may be tilted to an angle so that taper 
work may be slotted. This canting does not in any 
way interfere with either of the automatic feed 


slotting machines. On the whole, designers have been} 


table sits, is made in two parts, the upper beirg 
fulcrumed about the wormshaft, that serves with its 
worm to rotate the table, Figs. 1 and 2 on page 641 
show details of this arrangement. An elevatin 

screw is situated at the front of the table, wit 

its squared end beoeath the slide; and a cylin- 
drical nut, into which it fits, is carried in a lug 
formation in the elevating part of the top slide. To 
assist the operator in determining the amount of cant, 
a graduated index is placed at the front of the slide. 

t is a very common thing in the workshop to come 
acroes work on the slotting machine which is, perhaps, 
12 in. or 14 in. deep, with surfaces, say, about 2 in. 
long at its upper and lower extremities, being 
machined with one tool, the ram travelling a matter 
of 15 in. ; whereas, if two tools were placed tandem 
fashion, the surfaces could be tooled with a ram 
traverse of about 8 in. in less than half the time. 
For this to be possible there must be sufficient accom- 
modation, for the tools upon the ram, and in the 
machine under consideration this is done. In fact, 
two tools may be used either tandem or side by side ; 
one, perhaps, a 1oughing tool and the other a finisher, 
as plenty of room is provided. 

The ram obtains its motion from an adjustable 
crank through a connecting rod, and the drive is 
through a combination of a pinion and wheel, together 
with an elliptic gear for giving a quick return. This 
device is rather old, but none the less effective, and 
in this case the proportions are well arranged. Fig. 3 
is one view of the gear, and pitch lines are shown 
in Fig. 4. In the latter view details may also be 
seen of an adjustable brass ad, which fits against 
the crank disc — its upper surface, to relieve the 
other bearings of pressure during the cutting period. 

There is but little else that needs to be said about 
the machine, except that the belt cone is made with 
three broad steps for a wide belt, and that, together 
with double gearing, gives six cutting speeds to the 
ram. The feed motion is derived from a cam at the 
back of the frame, and the amount of feed is regulated 
by a tlotted link that swings upon the side of the 
frame, where it may be seen in Fig. 5. 





Monte Vipre0.—Daring the first eight months of this 
year 846 steamers and 43 sailing vessels cleared from the 
port of Monte Video. 





Go.p.—The imports of gold to the United Kingdom in 
September were valued at 1,252,559/., as compared with 
1,938,118/. in September, 1900, and 2,505,694/. in Sept- 
ember, 1899. The deliveries from South Africa increased 
in September, but there was a considerable falling off in 
the receipts from British India and Australasia, as will 
be seen from the following Table: 


Country. | Sept., 1899. | Sept., 1900. | Sept., 1901. 





ath ot) £ 

British South Africa 289,461 | = 1,212,607 
British India i 157,035 750,034 145,088 
Australasia .. 539,985 726,567 777,678 


In the nine months ending oo pga 30 this year, the 
aggregate imports were 17.306,608/., as compared with 
20,948, 4837. in September, 1900, and 26,260,409/. in Sept- 
ember, 1899. The receipts of gold from the three chief 
roducing districts have increased this year, but there has 

ma largely diminished movement of gold for the 
adjustment of trade balances. The United States, for 
instance, only sent gold to the United Kingdom to Sept- 
tember 39 this year to the extent of 234,546/., while the 
corresponding receipts from the same quarter in the first 
nine months of 1900 were 5,861,352/., and in the first nine 
months of 1899, 1,863,9867. The following Table shows 
how the principal gold o_o for the last three-quarters 
of this year compared with the corresponding receipts in 
the corresponding periods of 1900 and 1899 : 




















Country. 1901. 1900. | 1809. 
fas - 28 £ 
France .. | 1,008,808 | 2,059,578 943,605 
Feypt. % sain se ~p | 1,148,890 272,211 181,058 
British South Africa ..| 996,860 | 239,809 | 13,664,423 
British India =. .| 6,888,499 | 1,520,843 | 1,286,160 
Australasia .. 4,278,540 | 4,621,280 | 8,746,841 


Nob only is gold-mining reviving to some extent in the 
Transvaal, but the deliveries of Rhodesian gold are also 
greatly increasing, so that British South African gold- 
mining a is, upon Rec — Fag ar. re- 
covering. t appears probable tha ie aggregate 
culo of gold Son that quarter for the whole of 1901 
will range between 1,500,000/. and 2,000,000/. 
such as these fall, of course, very considerably below 
those attained in 1898 and 1899; but they are none the 
less of some value as regards the F angen while they 
induce strong hopes for the future. The value of the gold 
exported from the United Kingdom in September was 
1,583,549/., as compared with 1,519,374/. in September, 
1900, and 2,203,655/. in September, 1899 ; and in the nine 
months ending September 30 this year, 7,360,289/., as 
compared with 10,685,853. in the g three- 
uarters of 1900, and 15,251,960/. in the i 








graphy and science for the purpose of passing 





motions, as the top slide, upon which the rotating 


ree-quarters of 1899, 
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CALLENDAR’S PORTABLE INDICATOR FOR PLATINUM THERMOMETER. 





Fig. 1. 


WE have on a previous occasion (see ENGINEERING, 
vol, Ixvii., page 675) described the platinum thermo- 
meters which, introduced by Professor Callendar in 
the first place for laboratory uses, have also been 
found extremely serviceable in more than one industry. 
These thermometers consist essentially of a coil of fine 

latinum wire wound on a mica core, and protected 
oun contact with furaace gases and the like by an en- 
velope of glass or porcelain, the former material beiog 
used in the case of low temperatures, and the latter 
when high ones are to be measured. The electrical 
resistance of such a coil varies with its temperature ; 
and by measuring this resistance by means of a Wheat- 
stone bridge, it is possible to determine the tempera- 
ture of the coil with great accuracy. Several forms 
of bridge have been utilised to this end, and we illus- 
trate in Figs. 1 and 2 a portable form recently intro- 
duced for this special purpose by the Cambridge 
Scie tific Instrument Company, Limited, of Cambridge. 
In this bridge is combined a set of resistances and a 
galvanometer of the D’Arsonval type. The gradua- 
tion of the instrument is such that temperatures 
in degrees Fahrenheit or Centigrade are read direct 
from the scales of the apparatus, the range covered 
being in some of the instruments as much as from 
0 deg. Cent. to 1400 deg. Cent. The apparatus has 
its working parts enclored in a stout metal cover, 
which, however, is not seen in our engravings, 
having been removed so as to show more clearly the 
construction of the instrument. This will be best 
understood by referring to the diagrams of connections 
(Figs. 3a rd 4), In Fig. 3 the classical representation 
of the Wheatstone bridge is shown, and on comparison 
with Fig. 4 there will be no difficulty in picking out the 
corresponding parts. The bridge wire, which is shown 
straight in Fig. 3, is in the actual instrument arranged 
round the edge of a disc, as indicated by the dotted 
line in Fig. 4. The travelling contact, which is coupled 
at its opposite end to the galvanometer, is moved over 
this bridge wire by the milled head shown at the top 
of the instrument in Figs. l and 2. The amount of 
motion is indicated by a circular scale which can be 
read through the gap shown in Fig. 2, on the ebonite 
top of the instrument. The index from the galvano- 
meter at the base of the instrument can also be seen 
through this gap, and the travelling contact is moved 
round until this index shows that no current is 
passing through the galvanometer. The reading 
of ths scale showing the amount of rotation then 
indicates directly the temperature of the ther- 
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mometer coil. This coil is connected up by the 
contact screws marked P in Fig. 4, whilst balancing 
leads pass at the same time from idle terminals 
on the thermometer to the -contact screws marked 
C. Hence the reading of the instrument is not 
vitiated by the temperature of the medium through 
which the leads pass. Any variation of resist- 
ance due to rise of temperature in the thermo- 
meter leads is compensated for by an equal rise in 
the temperature of the compensating leads. In the 
instrument shown, a complete rotation of the travelling 
contact indicates a temperature of 100 deg. C. To 
measure higher temperatures, extra resistances are 
thrown into one of the bridge arms, as indicated to 
the le‘t of Fig. 3. These extra resistances are a-ranged 














Fig. 2. 


at the top of the instrument, as shown in Fig. 4, and are 
successively put into circuit by means of a special 
travelling contact. This contact is moved from one 
resistance plug to another by the lower of the milled 
heads shown at the top of the instrument. As arranged 
in Fig. 4, the instrument indicates a temperature of 
695 deg. The balancing coil shown in Fig. 4 serves 
merely to adjust the instrument before it leaves the 
makers’ hands. With the thermometer placed in melting 
ice the scales should read 0 deg. Uent., and the resist- 
ance of the coil is adjusted till this is the case. 





THE REDHEUGH BRIDGE. 

In previous issuts (see ENGINEERING, October 4 and 
18) we gave illustrations showing details of the river 
spans of the new Redheugh bridge across the River 
Tyne, between Gateshead and Newcastle ; and we this 
week illustrate on our two-page engraving, and pages 
645, 646, 648, and 649, details of the piers, approach 
pans, and roadways of thestructure. The piers (Figs. 
54 to 80) had to be built round the piers of the existing 
bridge. As shown in Fig. 81, page 646, the new 
piers were sunk to a considerably greater depth than 
the old ones, and rest in every case on firm shale 
underlying a thin seam of coal, The sinking was 
effected on the pneumatic-plenum system, and is note- 
worthy in some respects. In the first place the dia- 
meter of the cylinders is very small, being but 8 ft. in 
all. Consequently the working chamber was only 
about 7 ft. in diameter at the bottom, and barely 4 ft. 
at the top, whilst the material and air shaft was but 
3 ft. in diameter. Again, special precautions were 
needed in view of the close proximity of the new cylin- 
ders to the old ones, as it was highly desirable to avoid 
apy sudden inrush of material into the working chamber, 
which might compromise the stability of the old piers. 
For this reason the contractors were not permitted to 
drop the cylinder by reducing the air pressure in the 
chamber below that i oa. to the head of water 
outside, but had to proceed entirely by weighting the 
cylinders with cement and kentledge ; and the amount 
of under-cutting allowed was also carefully limited. 
The cylinders were built up of steel plates butt- 
jointed, riveted, and caulked air and water-tight. 
The air shaft was made in two lengths only, and 
the air lock was shifted in position but once in 
the operation of sinking. The concrete filling of 
the air chamber was accomplished under air pres- 
sure, the final portion being run in ina state approach- 
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ing grout. The cylinders are braced together above | 
low-water level as shown. The compression members of 
this bracing are struts built up of 12-in. channels, whilst 
the ties are outside the cylinders, and are thus 8 ft. | trusees any 
apart. Consequently a cross-section at the centre | of this width would have 
through this system of bracing appears diamond- | 
shaped, as indicated in Fig. 55 (two-page plate). The 
cylinders terminate 6ft, 6in. above high-water mark, and 
above this level the piers consist of steel towers, which 





no doubt have been saved 
floor design, 
|much deeper floor, 





tion. Certain other peculiar details, to which we 
shall refer later on, had also their origin in the decision 
of the engineers not to make the width between the 
greater than in the old bridge. An increase 

’ greatly increased the loads 
on the cross girders, and though rome weight might 
by a rearrangement of the 
this would have involved the use of a 
“S ryige and necessitated a readjustment of 
are shown in detail in Figs. 61 to 80. These towers | the levels on the appreaches, Further, the cross girders 













tion over the piers, which provided facilities for 
adjusting the levels of the outer ends of the canti- 
levers as the work  aregnicen The girders during 
erection rested on their permanent knuckle plates, 


though they were to one side of their posi- 
tion; but the expansion rollers‘ were not put in 
place till the epans were shifted to their ulti- 
mate location. aring blocks were placed _be- 


tween the opposing ends of the lower chords, as shown 
in Fige. 82 and 85. The plate for the tail of the ten- 
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then needed would have been individually much 
heavier than those actually adopted, and there might 
have been difficulty in handling them with the old 
superstructure hampering their placement in position. 
As already stated in our issue’ of October 18, 
the trusses were erected cantilever fashion, the old 
structure serving as a steadiment to the work as it 
_—— though care was taken to balance by kent- 
edge, the arms protruding from each pier as the work 
progressed, so that no portion of the weight had to be 
carried by the old bridge. As during the process 
of building out stresses were reversed in man 
members, temporary ties were added where needed, 
and temporary bars were, of course, required to 
join the upper chords of adjacent spans over their 
common piers. Details of the arrangements adopted 
are shown in Figs. 82 to 88, above. - As will be seen, 
a toggle-joint arrangement was used for the connec- 


consist of four built steel struts raking towards the 
centre line of the bridge and parallel in the transverse 
direction. The transverse racing of the towers is 
lattice work, constructed out of 3-in. by 3}-in. angles, 
whilst the character of the bracing perpendicular to the 
line of the bridge is sufficiently well owns in Fig. 81, 
page 646. At the top the towers terminate in heavy 
riveted girders, which take the weight of the trusses. 
The object of this somewhat expensive construction will 
© apparent on reference to Fig. 81, which shows how 
the new trusses were erected in reference to the old. 
This plan was followed in order to avoid having a 
wider roadway than provided by the old bridge, and 
after the latter was taken down the new spans were 
shifted horizontally some 4 ft. 6 in., so as to lie sym- 
metrically with the centre line of the piers. e 
ee 0 ers at the top of the towers had therefore to 
strong enough to carry the new spans during erec- 
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sion rod of the toggle arrangement passed under the 

ing pins of the trusses as shown, so that none of 
the strain on the toggle was transferred to the piers. 
The girders were erected at a somewhat higher level 
than they were intended to permanently occupy. The 
portal bracing, the sway bracing, and the upper hori- 
zontal wind bracing were fixed concurrently with the 
erection of the main trusses. When this was finished, 
the temporary ties were removed, and the trusses 
were carefully lowered by means of hydraulic jacks 
sufficiently to enable the cross girders to be erected 
without fouling the floor of the old bridge. The new 
gas and water pipes were then put in position and 
connected to the new mains, already laid on the i 
approach span, by means of the temporary connection. 
is was necessary, since the bridge was still 4 ft. 6 in. 
to one side of its proper centre line, and the pipes had 








to be kept tight whilst being shifted. The permanent 
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expansion joints at each end of the main structure 
were put in after the trusses had been moved to their 
final positions. Details of these joints are given in Figs. 
96 to 103, page 649. The expansion bearings for the 
trusses themselves are shown in Figs. 89 to 92, As 
will be seen, the rollers are of the segmental type, an 
arrangement which permits of the length of the bearing 
being considerably canted: These rollers are of cast 
iron, and bed on a rolled steel slab. Provision for 
expansion is made at one end of each truss only, the 
other end being provided with a simple knuckle-joint 
bearing. The approach spans call for little comment. 
Their general character is shown iu Figs. 93 to 95, 
and it will be seen that they are simple plate-girder 
structures floored with steel joists and buckled plates. 
The gas and water pipes are carried under the footpaths. 
The old bridge was only closed to vehicular traffic 
when a start was made with its demolition, and a foot- 
way for pedestrians was kept open the whole time. 





Fig.é1. 


7338.8.‘ 


The buckled plates of the fioor were filled in with 
Portland cement concrete as a foundation for a wood 


block a. There blocks are 5 in. deep by 3 in. 
thick by 7 in. long, and are laid diagonally with the 
centre line of the bridges. The footpaths are laid 
with concrete, consisting of 1 part Portland cement 
and 3 parts whinstone broken to pass a her mesh. 

The contract provided that the steelwork was not 
to be painted or oiled at the maker’s works, save 
where surfacés were to be put ther for riveting, 
and then only the surfaces to be:placed in actual con- 
tact. When a was completed, it was thoroughly 
cleaned and painted with three coats of oxide paint. 
The trough forming the lower chord of each truss, 
being ceremony & liable to collect moisture, was 
further protected by a 2-in. layer of tar asphalte. 

The engineers who desi the bridge and super- 
intended the construction were Messrs. deman and 
Moncrieff, MM. Inst. C.E., Newcastle, while Sir 
William Arrol and Co., Glasgow, were the contractors, 





Pig 1x Germany.—The output of pig in Germany in 
September amounted to 625,220 tons, as compared with 
717,100 tons in September, 1900. The aggregate output 


for the first nine months of this year was 5,871,859 tons, 
ss compared with 6,249,314 tons in the corresponding 
period of 1900. 


A SUGAR-CANE TRIPLE-CRUSHING 
PLANT. 
By A. E. Jorpan. 

A coop deal has been said and written with regard 
to the lack of sugar machinery exhibits at the Glasgow 
Exhibition, and there is no doubt that many interested 
in the sugar industry, colonial visitors especially, 
have been somewhat Rincnsteied at being unable to 
see at an exposition of this magnitude, andin Glasgow 
of all places, the centre of sugar machinery engineers, 
something more than centrifugal machines for crushing 
the sugar, which is Pana iet the last stage in sugar 
manufacture; for although the exhibits of these 
machines by Messrs. Watson, Laidlaw, and Co., and 
Messrs. D. Stewart and Co., Limited, are excellent, 
they can convey but little information as regards the 
many processes through which sugar passes, and the 
various and heavy machinery used in its manufac- 
ture. 

In the Glasgow Exhibition of 1888 the sugar ma- 
chinery exhibits took a very prominent place in the 
machinery section, most, if not all, of the Glasgow 
sugar machinery engineers exhibiting heavy machinery 
for the various processes ; but at that time the sugar 
industry, from the engineer’s point of view, was in a 
much better state than it has been for some time past, 
and engineers were ‘not afraid of constructing machi- 
nery even for exhibiting purposes, knowing, from the 
condition of the sugar industry, and the demand for 
—_ machinery, that it would not be left long in their 

nds. 

But now, however, it is very different, the sugar 
industry, especially in the West Indies, upon which 
so many engineers entirely depended, being practically 
ruined, for which the Continental bounty system is 
blamed. Many of the large firms who for years have 
done nothing else but make sugar machinery, and then 
had their hands full, have found it necessary to embark 
in other lines to prevent por J their 
Such being the case, it could hardly be expected that 
firms would go to the trouble and expense of con- 
structing heavy machinery simply for exhibition pur- 
poses, without having the slightest expectation of 
having it taken off their hands. The next best 
thing to be done under the circumstances, in lieu of 
the machinery itself, is obviously to exhibit photo- 

raphs ; and it would have been greatly appreciated, 

y colonial visitors at any rate, if the sugar-machinery 
engineers exhibiting could have had more So gp 
of sugar plant, factories, and refineries, which they 
have constructed, such as are to be seen in connection 
with the gold-mining industry in the Western 
Australia, Queensland, and other sections. 

Messrs. D. Stewart and Co., Limited, the large and 
well-known firm of engineers in Glasgow, who make 
sugar machinery one of their specialities, have recog- 
nised this to some extent; and among the photo- 

raphs to be seen at their stall is one which has no 

oubt attracted a good deal of attention from those 
interested in the sugar industry, and which shows a 
large installation of a sugar-cane-crushing plant for 
triple crushing, the photograph being taken on the 
erection of the plant in their capacious erecting shop (a 
copy from which is reproduced on page 652). 

As this particular cane-crushing plant is one of 
the finest installations to be seen in any country, and 
the largest in the East, a description of it by the 
writer, who had a good deal to do with it in super- 
vising its overhauling and starting it on the trial run 
for the crushing season of 1899, while acting 9s chief 
engineer at the factory where it is at work, will no 
doubt be interesting. 

This cane-crushing plant is in connection with a 
large factory, erected complete in 1896-7 by Messrs. 
Duncan Stewart and Co., Limited, at Baliana, Upper 
Egypt, for the Egyptian Sugar and Land Company, 
the crushing plant being guaranteed to crush 750 tons 
of cane per day of 22 hours. The quantity of juice, 
with the maceration water added, amounts to 6400 
gallons per hour, the factory being designed to treat 
this quantity. The mills are of the ordinary horizontal 
three-roller type, and each mill is driven by its own 
engine, which is of the horizontal, non-condensing, 
reversing, expansion type. The working of the plant 
is as follows : 

The canes, on wees placed on the cane carriers, are 
conveyed to the rollers of the first mill, where they 
undergo the first crushing, the juice expressed falling 
to the bottom of the mill bed, from which it runs 
through open channels, and through a strainer to the 
juice tank under floor level. 

The crushed cane on leaving the rollers of the first 
mill is sprayed with hot water, which gravitates 
from one of the small tanks shown over the third mill, 
and is fed on to the crushed cane by means of a per- 
forated pipe, thus enabling a better crushing to be 
obtained by the second mill. 

The partly - crushed cane is conveyed by carrier 
No. 2 to the second mill, from which the juice falls 
and runs to the juice tank as before. The crushed 
cane on leaving the rollers of the second mill is 


“~ altogether. 





sprayed with the thin juice from the third mill, which 


is — up to the other small tank over the second 
mill, and from which it also gravitates. 

The crushed cane is now conveyed by carrier No. 3 
to the rollers of the third mill, where it undergoes its 
final crushing, the megass, or crushed cane, being now 
in a state of pulp, and conveyed by the megass carrier 
direct to the boilers, for use as fuel or taken to the 
drying field. 

The rollers of the first mill are 36 in. in diameter 
by 78 in. long, and those of the second and third mills 
34 in. in diameter by 78 in. long, with a surface speed 
| of 184 ft. per minute and 174 ft. per minute respec. 
| tively. The roller bearings are 18 in. in diameter by 
22 in. long, and in the case of the megass rollers of the 
first and second mills, are fitted with Stewart’s patent 
hydraulic attachment, the hydraulic rams in the side 
roller covers being 10} in. in diameter, and by means 
of the accumulators, capable of maintaining a load of 
1500 lb. per square Ne ge journal, equivalent to a 
total 1 of 265 tons on each bearing, allowiog a 
certain amount of play to the megass roller in the case 
of an unusually heavy or uneven feed of cane, thus 
minimising the danger of breakage. 

Between and underneath the two side rollers of 
each mill is fitted a strong trash turner of the “Rocker” 
type, for directing the cane to the megass roller. Above 
the top roller of each mill is fitted a brush, by which 
means the roller grooves are kept clean, enabling a 
better grip of the cane being obtained. 

The powerful engines driving the mills have steam 
cylinders 26 in. in diameter by 5 ft. stroke, and, at a 
speed of 40 revolutions per minute, are each capable of 
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developing 450 indicated horse-power. The power is 
transmitted to the mills through powerful compound 
gearing mounted on a strong bedplate of box section, 
the gearing wheels being shrouded to pitch circle, and 
arranged as follows : 


Ratio of roller surface speed to piston 


speed of first mill ne 21.6 
Ratio of roller surface speed to piston 
speed of second end third mills ... = 22.8 


At the other end of the roller gudgeons from the miil 
pinions are fitted the chain wheels from which the 
carriers are driven, the driving wheels having 
eighteen teeth and the driven ten teeth ; the cane 
carrier axles being provided at each mill with a 
clutch whereby the carrier to each mill may be thrown 
out of gear from a small platform over the mill, to 
which it conveys the canes, without having to stop 
the running of the engines or mills. 

The gearing is connected up to the mill by means 
of a tail-bar, which is ereshiied: with strong loose coup- 
lings of cast steel, which may be moved along the 
tail-bar, thus allowing of the tail-bar being removed. 
The tail-bar with loose couplings gets over the diffi- 
culty which might occur should the mill gudgeon and 
gearing shaft not be truly in line. A cold-water pipe 
is led to each roller bearing, to be used in case of the 
bearings becoming hot through excessive strain. 

The juice pump delivering the expressed juice to the 
liming tanks is of the ordinary single-acting plunger 
type, is driven off the end of first motion or crankshaft 
on first mill engine, and is 8 in, in diameter by 20 in. 
stroke; while the thin-juice pump for the maceration 
is driven off the crankshaft of the third mill engine, 
and is 3} in. in diameter by 12 in. stroke. 

Travelling cranes for working by hand power are 
fitted over the mills and engines, one commanding the 
three sets of mills and one commanding the three sets 
of engines, and enable the heaviest parts of the 
machinery to be removed or replaced with ease. __ 

The complete crushing plant is erected in a building 
50 ft. wide by 145 ft. long by 22 ft. high to eaves, 
which is lit up at night with the electric light, the 
electric installation being also supplied by Messrs. 
Duncan Stewart and Co. : 

It will well repay a visit to any who may be in 
Upper Egypt to see those mills at work when lit up 
at night; and some Nile tourists would as soon forego 
a visit to the famous temple of Abydos, a few miles 
distant, as miss seeing this—its more modern rival. 

Since the above was written, Messrs. Watson, 
Laidlaw, and Co, have had a handsome album com- 
piled, showing sugar factories and machinery in most, 
if not all, of the sugar-growing countries. In 4 
probability the book may be seen, after the closing 
of the Exhibition, at their works, Dundas-street, 

asgow. 
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GYROSCOPIC ACTION AND THE LOSS OF 
THE ‘*“ COBRA.” 
To THE Eprron OF ENGINEERING. 

S1r,—It appears to me that Sir Hiram 8. Maxim’s 
knowledge of the gyroscope, or gyrostat, whichever is 
the proper name, is limited to the (to most people) axio- 
matic statement that two equal and oppotitely turning 
instruments are acting to cause contrary motions, and so 
annul each other. In the controversy in your columns 
to which he refers, on the subject of the drift of projec- 
tiles, Sir Hiram, in the letter in which he imagines he 
‘seb forth plainly what the facts were,” gave the wrong 
direction of motion for given conditions. He said that a 
right-handed projectile, when acted on by a couple tend- 
ing to tilt up the nose, would turn to the left ; asa matter 
of fact it would turn tothe right. At the time I had 
the charity to take it for granted that this was a mere 
slip of the pen; but I begin to think otherwise. It is 
ridiculous to say that, in his recent letter, ‘‘the whole 
subject was thrashed out. Nothing was glossed over.” 
He pretends to satisfy the ‘‘ burning desire for figures to 
accurately express the force moments due to the gyro- 
scopic action in the Cobra,” by the ‘“‘complete state- 
ment” that the algebraic sum of two equal amounts of 
contrary sign is zero ! 

If he really understands the subject, and desires to 
assist those who do not, let him explain in which direc- 
tion each eeparate gyroscope tends to move the frame, 
and why ; and what is the amount of the couple, and give 
the proof. A good many people know in which direc- 
tion the couple acts; for the benefit of those who do not, 
I will say that the motion of the axis is towards that 

osition, ab right angles to its present direction, in which 
its rotation would be in the same direction as that which 
the tilting couple would produce in a non-rotating body. 
To take an example, leta ship with a single right-handed 
screw be steaming due north, across a swell, and at a given 
moment let her bow be rising and her stern falling. The 
couple acting to deflect the shaft is a clockwise one viewed 
from the west, so the ship turns towards that position 
in which her shaft would be turning clockwise when 
viewed from the west, that is, her head goes to the east. 

But few know what the amount of the couple is for a 
given rate of swerving ; and, it would seem, still fewer 
can give the proof, and that is what is being asked for. 
These dictionaries never tell one —— e wants to 
know. I look in ‘‘Spon’s Dictionary of Engineering” 
for ‘‘gyroscope” or ‘‘gyrostat,” and neither word is 
there. There is ‘‘ gyration,” under which head is nothing 
to the point. Under ‘Mechanical Movements,” how- 
ever, is (No. 5711) the “‘ gyroscope” or “‘ rotascope,” ‘‘ an 
instrument illustrating the tendency of rotating Lalies to 
preserve their plane of rotation.” Here the thing gets 
one more name, but that does not advance matters much ; 
if it did, they would be advanced enough in all con- 
science by names I have heard applied to it by puzzled 
observers, but a respectable journal would not print them. 
Next comes, in the same place, No. 5712, Bohnenberger’s 
machine, ‘“‘illustrating the same tendency of rotating 
bodies.” It is stated that the ring which supports the 
axis ‘‘ will resist a considerable — tending to dis- 
place it.” What is a considerable pressure? An ounce, 
or a pound, or a ton, or what? 

In ‘‘Ure’s Dictionary of Arts, Manufactures, and 

Mines,” neither ‘‘ gyroscope” nor ‘“‘ gyrostat” is found ; 
no, nor ,“‘rotascope.” Under ‘‘artillery,” however, is a 
most interesting exposition of the argument which led to 
the adoption of rifled guns; but quantitive estimates are, 
as usual, conspicuous by their absence. A long extract is 
given from Armstrong’s communication to the British 
Association, subsequently to 1854—exact date not given. 
The following extract occurs : 
_ ‘The resistance which a projectile encounters in pass- 
ing through the air is mainly dependent upon the area of 
its cross section, and the advantage of lengthening a 
bullet consists in ae the weight without in- 
creasing this sectional area ; but in order to realise this 
advantage it is essential that the bullet be guided end- 
Ways in its course, and this can only be effected by causing 
it to rotate rapidly upon its longer axis, which is accom- 
plished by firing it from a rifled bore. This peculiar in- 
fluence of rotation, in giving persistency of direction to 
the axis of a projectile, is entirely distinct from that 
which it also possesses of correcting the tendency to aber- 
ration arising from irregular form or density ; and in 
order to investigate experimentally the nature of this 
action, I constructed an apparatus by which a cylindrical 
bullet could be put into extremely rapid rotation, and be 
then suspended in a manner which left it free to turn 
in any direction. . 

“When thus suspended, the rotating bullet exhibited 
the same remarkable properties as are possessed by the 
revolving disc in the recently invented instrument called 
the ‘gyroscope.’ When pressure was applied to either 
end of the axis, the movement which took place was not 
in the direction of the pressure, but at right angles to it. 
Thus a vertical pressure deflected the axis horizontally, 
while a lateral pressure deflected it vertically. But the 
important point elicited was this, that the time required 
to produce these indirect movements me greater as 
the velocity was increased, and, consequently, that the 
amount of deflection produced in a given time by a given 
pressure diminished as the rotation was accelerated. how. 
all disturbing forces which operate bse a ig 
during its flight must necessarily be of very short con- 
tinuance, and can therefore have but little influence in 
diverting the axis when thus stiffened by rapid rotation.” 

The rest of the paper is equally good reading, but I for- 
bear to — it; most of your readers have access to the 
book. Ib must be remembered that when that was 
written the instrument was newly invented, and precise 
quantitive estimates could hardly be expected. But since 











then the matter has been thrashed out, and the forces, 
rates of movement, and so on, have been arrived at. We 
want to know how strongly this curious instrument, 
which seems to resemble a sentient being, resents being 
changed in direction. I know the direction of change, 
and am not likely to forget it. It wasgiven me by a man 
who understood the subject, but I do not know where he 
is now. He also gave me the formula for the rate of 
movement; Iam not sure that I understood it, and I have 
lost it. I was so glad to get a reason for the extraordinary 
behaviour of the instrument—as Sir H. Maxim says, ‘‘like 
@ pig with a will of its own”—that I did not trouble about 
the measure of the rate of motion. I very much regret it. 

In other matters, engineers are content with formulae 
only as memoranda ; only to save time; to save them- 
selves the trouble of proving the formule again for them- 
selves. They take very littleon trust. In this matter let 
us have definite informatiop, on which we can fearlessly 
proceed. 

Ycurs faithfally, 
K. Y 





To THE Epitor or ENGINEERING. 

Srr —In his recent letter on this subject, Mr. Matthey 
says, in an early part of the second column, ‘“‘ When spun 
rapidly and placed on the support, it does not fall down, 
as one might expect, even if weighted at the outer end of 
the axis, but precesses in a horizontal plane.” Now, as 
gyroscopic action is only caused by a change in the direc- 
tion of the axis of revolution, is not the axis in the ex- 
ample given being slowly tilted by gravity, and will not 
the axis of the gyroscope in its motion round the support- 
ing pivot slant more and more as precession continues ? 

I am, Sir, yours faithfully, 
London, November 6, 1901. Henry J. Davis. 





To THE Eprror OF ENGINEERING. | 2 

Sir,—I venture to submit a graphic analysis which 
readily shows the proof to Sir Hiram Maxim’s statement 
of the condition of the problem of two equal masses re- 
volving at equal but opposite speeds on parallel axes in 
the came frame. The resultants show that the frame 
may be moved in any position without offering resistance, 
but internal stresses are set up which must be absorbed 
by the frame. 

By the theory of rotors we may represent the amount 


of motion of a revolving mass by a line whose length to| I 


scale shows the angular momentum (M 2 k?,, where M is 
the mass of the body and w isthe angular s ) and 2; 
is the (radius of gyration), whose direction is that of the 
axis of rotation, and the ‘‘sense” or position of the arrow 
head shows the direction of rotation, i.¢., whether it is 
‘*clockwise” or ‘‘ anti-clockwise.” Suppose two equal 
masses M, and Mz on parallel axes aa, bb in the frame 
F which is mounted in gimbals atG G. Draw A to scale 
representing the angular momentum of M,, parallel to axis 
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a a, and the arrow head to show the direction of rotation, 
in this case ‘‘ clockwise.” Inthe same way B represents 
the angular momentum of Mz, the length of B being equal 
to A since Me is of equal mass to M; and revolving at the 
same speed, but the arrow head of B is in the opposite 
direction to that of A, use M2 is revolving in an 
opposite sense (‘‘ anti-clockwise”) to M}. : 

Now suppose the frame F is turned about the gimbals 
G G, while M, and M, are revolving, then draw C to 
scale showing the angular momentum (or k*, x speed x 
mass of the frame + M; M2) (where x, is the radius of 

ration of (frame + revolving masses)) of the frame. 

he “sense” of C may be as shown for the present case. 
If we compound C with A, the resultant is Rj, and com- 
pounding C with B the resultant is Ro. 

These resultants show the axes which M, and M, tend 
to take up when the frame is revolved about G G, but we 
see that R, and Rez are each of equal amount and inclined 
symmetrically to the axes a a and bb, so Ry 3 
or the external resistance to motionis ni. But M, tends 
to take up an axis parallel to R; and Me to take an axis 

rallel to Re, and this must be resisted by the frame F. 
Tn the case of the Cobra, of wenger the destroyer 
pitched (equivalent to the frame F turning about the 













































































gimbals G G) the masses of the turbines tended to take 
up similar axes parallel to R, and Re, and the structure 
had to resist this tendency, although the boat asa whole 
offered no resistance to the pitching. I think your corre- 
spondent, Mr. Cassel, states the practical condition of 
affairs in the Cobra, where he considers the possibility cf 
the Cobra pitching, rolling, and turning at the same 
moment; this would, of course, make R, unequal to R, 
above, and there would be an external resistance. 
Yours faithfully, 
H. J. Bincuam Powstt. 
45, Park-road, Clarence-gate. Regent’s Park, N.W , 
November 2, 1901, 


To THe Eprror or ENGINEERING. 

Sir,—The weights attributed to the rotating portions 
of the Cobra’s turbines by some of your correspondents 
are. gon than I supposed when writing the letter 
which you published on the 1st inst., and would make the 
stresses equivalently greater. The character of the 
stresses may, however, be considered independently of 
their quantity, and, as you are evidently dis to 
have the subject thrashed out in your columns, perhaps 
you will allow me to clear the ground by pointing out f 
some fundamental principles of gyroscopic action which i 
are, I believe, undisputed by anyone on either side of 
the controversy : as to whether the working of the Cobra’s j 
turbines did or did not create stresses in consequence of i 
the rolling and pitching of the vessel. 

Tn your issue of the 1st inst. Mr, Macfarlane Gray de- 
scribes, in connection with his Fig. 1, precisely the same 
actions of force as the “‘ primary” and “ lary ” forces 
described in Prop. XX VI., Book X., of ‘‘ The Ocean,” 
pacarce B edition, — I povinies in 18865, ag ae 
repeated at greater length, commencing page in 
the “‘Essays on the Action of Astral Gravitation,” 
which I published last year. I point out that agreement ] 
of explanation because it shows that as regards what is 
practically the fundamental action of the forces involved 
there is no difference of opinion between us, though we 
arrive at different results as regards the existence of effec- 
tive action in the turbines. $ 

An initial difference between us is that Mr. Gray, in 
one of the letters referred to by him, says that the re- 
action against the rolling “is the supporting paradoxical 
force which has made the gyroscope a mystery,” whereas 
deny the existence of any such mystery as regards the 
nature of that reaction, and claim to have shown in the 
above-mentioned works that it is the action by which 
universal a resists all impressed motion with a 
force =e is as the equare of the velocity of the motion 
resisted. 

As a theory of the action, which is acknowledged by 
both parties to the controversy, the resistance of gravita- 
tion stands alone; there is no rival theory which pro- 
fesses to give any clearly defined explanation of the 
phenomenon, and it seems rather rash for anyone who 
= not to know what the cause of that acknow- 
edged gyroscopic reaction is, to be positive, nevertheless, 
that it could not have created stresses as the Cobra rolled 
and _ pitched in the heavy seas. The diagram given with 
my letter in your issue of the 1s inst. serves to illustrate 
this interaction of forces, as well as the interaction of 
— and the impressed force of rotation there ex- 
plained. 

The downward force of gravity is 16.1 ft. per second. 
Let an instantaneous velocity of pitching motion be at 
the rate of 10 ft. per second, which is less than a third of - j 
that given = gravity in a second ; and let the velocity of { 
rotation of the turbines be 100 ft. per second. That velo- 
city of rotation, with a radius of —— of 1ft., would * 
represent about half speed, which is, perhaps, the 
highest velocity that could have been ventured on in the ; 
rough weather which caused the disaster. We have 
then a force of rotation equivalent to about six times 
that of gravity, and a force of pitching equivalent 
to about one-third that of gravity. But, roughly, in 
the rotation every pound weight gives lb. x 6 = 
14 Ib. of force; and in the ane each pound 
weight gives 4 lb. x § = 3 Ib. of force. And if there 
really were 10 tons of ae turbine in the ship, there 
would then be whilst the turbines were falling with the 
pitching of the ship an upward resistance to that motion 
of 22,400 x 14 + 3 of 22,400 = 37,330 1b., against a resist- 
ance to a downward force of 29,860 Ib. ; and the respec- 
tive resistances of universal gravitation (vis inertic) to 
those motions are as 14 to 9 approximately: and that 
difference of stress is reversed as the turbines rise again 
with the pitching of the ship ; that is to say, under those 
conditions there would be a reversing action of 10 tons of 
stress. 

Those figures may require various corrections, perhaps 
in diminution of the stress; but, in addition to that 
pitching stre:s, there is the rolling stress, which may at 
times acb in conjunction with it, together with a 
further stress ca by putting the helm over to 
change the ship’s course; and a paramount considera- 
tion is as to the amount of leverage which the posi- 
tion of the turbines in the ship may have allowed to 
be brought into action, increasing the stress of waves 
which lifted either the bow or the stern of the ship; or 
the amount of stress requisite to make the ship answer 
her helm whilst pitching. The effect of those two classes 
of stress would have a general tendency to exceed that of 
the rolling stresses in proportion as the square of the 
length of the ship exceeded the square of the width; 
because there is a ter leverage for a transverse bend 
in proportion as the length exceeds the width, and a re- ; 
duction of resisting strength in the same proportion ; and 
therefore the foregoing arguments make it appear that d 
streeses equivalent to more than five times the weight of 
the turbines might easily be created in a rough sea by 
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THE REDHEUGH BRIDGE BETWEEN NEWCASTLE AND GATESHEAD. 


MESSRS. SANDEMAN AND MONCRIEFF, MM. INST. C.E., ENGINEERS ; 
(For Description, see Page 644.) 






Fig.90. 
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their rotation; and that force would be alternated in 
somewhat sudden jerks which wou'd do more mischief 
than an equal force steadily applied. 
I am, Sir, your obedient servant, 
Wma. LeicuTon JoRDAN. 
November 6, 1901. 





LARGE -POWER STEAM ENGINES FOR 
ELECTRIC TRACTION AND TRANSMIS- 
SION. 

To THE Epiror or ENGINEERING. 

Srr,—In view of the importance which the manufacture 
of large-power steam engines will attain in the near 
future, the activity with which our American cousins are 
endeavouring by all means in their power to capture this 
industry, and the unfair and misleading criticisms of such 
as your correspondent ‘‘Citizen,” I to make a few re- 
marks concerning the design o. the Allis engines at the 
Glasgow Corporation Tramway Station, which I presume 
are the latest and best}type that America can offer. Some 
details of these engines are given in your special number 
of TRACTION AND TRANSMISSION. j : 

The first peculiarity which strikes a British engineer is 
the design of the crankshaft, which is jointed at 
crankpin for the pu e, it is stated, of preventing heat- 
ing due to — wear of the ngs, or to any 
settlement of the foundations. The result is that every 
crank is overhung, and in the case of the high-pressure 
and the firat low-pressure, the distance between the centre 
of the crankpins and the centre of the nearest bearing is 





3 ft. 4 in., whilst the cantres of the two bearings them- 
selves are only 4 ft. 10in. This means that the pressure 
on the bearing nearest the crankpin is 1.69 times that 

on the crankpin, and that a resultant pressure in 
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outer bearing. That is to say, that by this ingenious con- 
struction the pressure, and consequently the friction and 
wear on the bearings is increased in the ratio of 1 to 2.38. 
Another effect of placing the main ings so close 
together will be that it will be almost impossible to pre- 
vent the shaft wriggling from side to side. 

The crankpin of a multiple throw shaft is the part sub- 
jected to the heaviest strains, but by the method adopted 
in this case, the pins are relieved of all twisting strains, 
the result being that the whole of the turning effort of 
the engine is transmitted by direct pressure from one 
crank to the next, the crankpins acting as levers fixed at 
one end only. If this action is worked out, it will be found 
to result in a very unequal distribution of pressures acting 
in opposite directions in different ings, and that the 
arrangement is one well calculated to bring about the 
very conditions the evil effects of which this construction 
is specially designed to avoid. 

The best arrangement for a crankshaft is unquestion- 
ably that universally adopted in marine practice—viz., a 
rigid crankshaft having a bearing on each side of every 
crank, as close as possible to the crank webs. As for the 
heavy flywheel and alternator, these ought to be provided 
with a pair of bearings quite distinct from the engine, 


each | and be connected up to the outer coupling of the engine 


shaft. The Musgrave shaftis of vastly superior design to 
the Allis, although in many respects it gives one the 
impression of having been to some extent Americanised. 

_ There is one other point to which I would draw atten- 
tion, and that is the d guides so generally adopted in 
America. The only advantage they possess is cheapness 
of construction. One American firm claims for bored 
guides the advantage that it allows the crosshead to turn 
round to follow the crankpin when the crankshaft gets 
out of line. Another improves these guides by boring 





the opposite direction equal to 0.69 is developed in the 


each side to different centres, so that the crosshead cannot 





turn. The disadvantages of bored guides when used in 
large engines are: (1) They a. friction than 
guides having plane surfaces. (2) They are not adjust- 
able, and that part of the guide nearest the cylinder 
gets hotter and expands to a larger diameter than the 
outer end. (3) The glands and crossheads are difficult 
to get at. 

It is interesting to note that the price paid for the 
Allis engines is 57,000/., whilst the Musgrave engines 
cost 47,0007. <a 

Although these engines may be the largest engines 1n 
this country driving alternators, they are not the largest 
vertical compound Corliss engines built in, and at work in, 
this country. . I enclose my card. 

Yours truly, 
BriTISHER. 





THE MINERAL WEALTH OF SPAIN. 
To THE EpiTor oF ENGINEERING. 

Srr,—I have only just returned home and have seen 
your issue of October 11, in which I have read the article 
** Anglo-Spanish Iron Combine,” which terminates: 
“Spain is rich in minerals, but some of the principal 
deposits are not readily accessible, and until —. 
men provide railways and working capital, they not 
be made accessible.’ : 

Now, although an Englishman, I am not quite so exclu- 
sive as the writer of your article, and I think the word 
‘* Englishmen ” might be substituted by ‘‘ foreigners. 

The object of my letter does not make it nece:sary to 
inquire whether such an absolute — be correct re- 
garding the complete abstinence of Spanish capital from 
such enterprises, for experience shows that the lead of 
foreigners has, of late years, been followed by native 
enterprise to some extent. While believing this will con- 
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tinue, I go with your article in feeling that it will be 
quite insufficient, and the assistance of foreign capital 
will certainly be necessary, not alone to develop the 
mineral riches, but also railways, irrigation canals, and 
many other material requirements of the country. 

But Spain has cl the door to any further invest- 
ment of foreign capital in the country by recently enact- 
ing that no engineer shall practise in Spain who does not 
possess a Spanish diploma, the obtaining of which is 
practically impossible for a foreigner. 

Consequently the foreign capitalist who would under- 
take the construction of railways or other public works. 
the working of mines, &c., is faced with the necessity of 
placing his interests in the hands of a Spanish engineer— 
that is to say, of a ‘aay unknown to him, and is pre- 
vented employing the engineer of his confidence whom 
he has known for years. 

These are the em facts without any comment, and I 
ask if it can bs reasonably expected that capitalists will 
entrust the spending of their money to strangers, and if 
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Spain has consulted her best interests in passing such 
regulations. 
: Tam, Sir, yours truly, 
Madrid, November 1, 1901. 





THE ELECTRIFICATION OF THE 
METROPOLITAN RAILWAYS, 
To THe EprTor oF ENGINEERING. 

Srz,—In reference to the letter of Messrs. Brown, 
Boveri, et Cie., I would point out that I took out a 
United States patent for the flexible suspension of gear- 
less motors on wheeled vehicles on May 9, 1890 
(No. 452,992). One of the claims is as follows: ‘A 
wheeled vehicle having an electric propelling motor 
entirely supported or sustained by elastic supporting 
devices, the armature or ro’ part thereof being su 
ported by a hollow sleeve which surrounds the axle 
uniting the drive wheels, said sleeve being mechanically 


Rosert 8. Dossre. 
Whitley Bay, November 4, 1901. 





SOUTH AFRICAN COAL. 
To THe Eprror oF ENGINEERING. 

Srr,—In your interesting article on South African coal, 
in your issue of the 1st inst., you do nob make any men- 
tion of the Syferfontein Colliery, a property on the West 
Rand, that will, on the termination of the war, be a very 
important factor in the supply of Johannesburg, and be 
able to successfully compete for the supply of the mines 
of the Rand west of that town. 

The Le ap! consists of over 5000 acres of freehold 
land, and the sole coal rights of about 20,000 acres adjoin- 
ing, between Syferfontein and the main reef, a great part 
of which has been proved to be coal-bearing. Ib is situated 
about 16 miles from Johannesburg, and about 9 miles 
south-east of Randfontein. The new Imperial militar 
railway. in course of construction and nearly completed, 
which shortens the distance by the main line from Cape 
Town to Johannesburg by some miles, goes through part 
of the property, within two miles of the present shaft, 

The mine has been working through the war in a small 
way, and has been and is supplying the works of the 
Johannesburg Water Works Company, at Zuurbekom, 
about 24 miles distant from the shaft, and, when carriage 
can be obtained, some of the West Rand mines. 
A seam cf coal over 200 ft. in thickness has been proved 
by boring, and 100 ft. by shaft, a great part of which is 
equal to the best Middleburg coal. 

Ihe owners of the property contemplate, on the ter- 
mination of the war, equipping the mine for an output 
of some 2000 or 3000 tons per diem, and connecting with 
the new Imperial railway, above mentioned, by a siding. 

I may add that when the discovery of such a large 
seam of coal was made on this property—aboub two years 
ago—id created a great sensation among scientific men 
and the general public of the Transvaal, as ib was 
believed that it was the largest seam of coal that has yet 
been discovered in the world. 

Yours faithfully, 
. R. Cummins. 
38, Gracechurch-street, London, E.C., 
November 6 1901. 





South AFRICAN TELEGRAPHY.—The number of tele- 
grams which passed over the Cape Government telegraphs 
in May was 354,311, as com with 308,434 in y; 
1900. The revenue acquired in May this year was 22,172/., 
as compared with 13,941/. in May, 1900. 





AMERICAN CoAL ror GeRMANY.—The steamer Ormesby 
has been chartered to take the first full cargo of Penn- 
sylvanian anthracite coal ever shipped. The cargo will 
consist of 3000 tons of anthracite coal, which will be 
landed at Stettin, but which will be ultimately carried to 
Berlin. The coal will be laid down at Berlin at 31s. 6d. 
per ton. 





Locomotives 1n Russta.—The railway companies of 
European and Asiatic Russia owned at the close of last 
year 12,187 locomotives, of which 19 per cent. were used 
for passenger trains. Of the whole number of engines 
upon the Russian lines, 4760, or 39 per cent., had been con- 
structed abroad, while the remainder were made in Russia. 
The Russian State lines owned 8690 engines, of which 
5660 were built at home, and 3030 a . During the 
last four years the administration of the Russian State 
lines has bought 3160 locomotives in Russia, and 84 from 
foreign works. 





CotastTingE.—The French Railway Company of Santa 
Fé has made a proposal for building a mole, 2666 ft. in 
length, at the port of Colastine. The proposal has been 
submitted to the Argentine Congress by the executive, A 
deposit of 50,000 dols. in public bonds is to be required 
as a guarantee, and the entine Government also stipu- 
lates that the works s Lecome Government property 
at the end of forty years, the Government to have the 
right of a at any time for the — benefit ; 
and in such case, apart from the value of the works, a 20 
per cent. premium is to be paid as an indemnity. 


THE New ZEALAND MatLs.—Lasbt year the New Zealand 
Government paid a subsidy of 17,0007. for a mail service 
between Auckland and San Francisco, which gave thir- 
teen round trips, and was timed to run from port to port 
in twenty-one days. This year it is asked to pay from 
25,0007. to 30,0002. for a much superior service, giving 
seventeen round trips in the twelve months and running 
from port to port in sixteen days. The old service was 
by steamers of 3°00 tons; the new service is by steamers 
of fully double that tonnage. In conjunction with the 
steamer improvements there have been important in- 
creases of speed on the American overland railways, mail 
trains now running between San Francisco and New 
York on well under four days. What can be done by the 
modern steamers and the modern express trains which 
are now employed on the direct homeward road via San 
Francisco is aptly shown by the present mail time. The 
mails which left Auckland on August 17 reached San 
Francisco on September 2, and were despatched from 
New York to London by the Campania on September 7. 
The Campania’s high rate of enabled letters to be 


delivered in London in 25 days 16 hours after their leaving 





Auckland, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Not more than about 1000 
tons of pig iron changed hands last Thursday forenoon. 
Shotts were covering in Scotch iron, which advanced in 
price 24d. per ton, which was also made by Cleveland 
iron. Generally speaking the market was firm. About 
8000 tons ehanged hands in the afternoon, and prices 
were very firm. Scotch advanced another 1d. per ton, and 
hematite iron made 3d. per ton. The settlement prices 
were: Scotch, 54s. 104d. per ton; Cleveland, 44s. 104d ; 
and Cumberland hematite iron, 60s. per ton. At the fore- 
noon meeting of the market on Friday a couple of thousand 
tons were dealt in. Cleveland alone met with attention. 
Scotch was unchanged, while Cleveland lost 3d. per ton. 
Scotch was done at 54s. per ton, delivery at the end of 
the year, and Cleveland at 44s. 8d,, delivery at same time. 
At the afternoon market some 8000 tons were done, and 
prices were slightly easier. Scotch reacted to 54s. 11d., or 
4d. per ton under the preceding night, and Cleveland to 
443. 6d., also a drop of 4d. per ton from the preceding 
day. The closing settlement prices were: 55s., 44s. 6d., 
and 593. 104d. per ton. At the forenoon sitting on Mon- 
day the warrant market showed that some 6000 tons 
changed hands, and that Scotch rose 1d. per ton, while 
Cleveland lost 2d. per ton. At the afternoon market 5000 
tons changed hands, and the close was flat, Cleveland show- 
ing a drop on the day of 5d. per ton, and hematite iron 6d. 
per ton. At the close the settlement prices were: 54s. 104d., 
44s, 3d., and hematite iron 592. 74d. per ton. The market 
was steady on Tuesday forenoon, but exceedingly quiet, 
and only some 2000 tons changed hands, about equally 
divided between Cumberland hematite iron and Cleve- 
land. The latter was done 1d. per ton up at 44s. 3d. one 
month, with buyers over, and Cumberland hematite 
iron, after being done ld. per ton better, at 593. 5d. 
er ton cash, left off at 593. 44d. per ton buyers. 
Beotch warrants were not dealt in, and the only 
quotation was 543. 7d. per ton, sellers one month. 
Not a single transaction took placa in the after- 
noon, and the quotations were just round the fore- 
noon close. At the close the settlement prices were: 
54s. 10}d., 44s. 14d., and 59s. 44d. perton. The market 
was fiat this forenoon ; only some 3000 tons were dealt in. 
Cleveland alone met with attention, and the price fell 14d. 
per ton at44s. That class of iron was also sold at 43s, 9d. 
per ton three months delivery. At the afternoon meeting 
only 2000 tons changed hands, and Scotch closed 1d. 
per ton easier than at midday, but Cleveland finished 
lid. per ton easier. The settlement prices were: 
54s. 9d., 443, and 593. 3d. per ton. The follow- 
ing are the ere eo for makers’ No. 1 iron: — 
663. 6d.; Gartsherrie, 67s.; lLangloan, 693. aa 
Summerlee, 71s.; Coltness, 71s. 6d.—the foregoing all 
shipped at Glasgow; Glengarnock (shipped at Ardros- 
san), 66s.; Shotts (shipped at Leith), 70a.; Carron (shipped 
at Grangemouth), 67s. 6d. per ton. The erratic fluctua- 
tions in teh warrants have continued —_— the week, 
but the quantity of iron changing hands is infinitesimal, 
and only concerns a few dealers here, who are more or less 
interested in this class of warrants. For delivery three 
months hence Scotch warrants have changed hands at 
as low as 52s. 94. per ton. In West Coast hematite iron 
warrants an advancement has been made, but only one 
or two odd transactions have taken place in them. 
American advices continue favourable, but there seems to 
be a little easing off in the urgent demands for prompt de- 
livery. ‘The volume of internal consumption is still very 
large, though some mnakerscomplain of the scarcity of orders 
for future delivery. Ca of iron continue to arrive 
with fair regularity from a. The total number of 
blast-furnaces new blowing is 83, against 78 at this time 
last year, but one has been damped at Shotts, while 
another has been blown in at Glengarnock for the produc- 
tion of hematite iron. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood yesterday 
afternoon at 56,891 tons, against 57,018 tons yesterday 
week, thus showing for the past week a reduction amount- 
ing to 127 tons. 


Sulphate of Ammonia.—There is a somewhat lively 
demand for this commodity, and up to 11/. per ton is paid 
for it for forward delivery, say, January to March of the 
new year. The shipments at Leith last week amounted 
to 509 tons. 


Finished Iron and Steel.—Things are very quiet in the 
finished iron and steel trades, most of the works are 
fairly well supplied with orders, but both Germany and 
Canada are sending steel into this country, either in 
the finished condition or.as billets. Prices remain com- 

aratively steady in both departments. New contracts, 
1n view of the fall of 5s. per ton for steel plate in the 
North of England, can only be made freely here by con- 
cessions, 

Dispute in a Slag Case.—Lord Kincairney closed the 
svnel te the Court of Session yesterday, and ordered 

roof in an action by the Langloan Iron and Chemical 

mpany, Limited, Langloan, against Clark, Simpson, 
and Scott, contractors, Edinburgh, for payment of 1000/7. 
as damages for alleged breach of contract. On May 1, 
1901, the pursuers sold to the defenders 15,000 tons of 
slag at the rate of 6d. per ton. The defenders refused to 
take delivery, and the pursuers have consequently suf- 
fered loss and damage to the amount sued for. The de- 
fenders deny that there was any contract. They explain 
that negotiations took place as to the supply of the slag, 
but the contract was to depend on the ability of the de- 
fenders to adjust a satisfactory rate for carriage with the 
Caledonian Railway Company. They were unable to do 
this, and no contract was concluded, 

Clyde Shipbuilding Trade: Launches in October.—The 
monthof Ovtober was characterised by a financial falling- 





off in the number of new contracts closed by the Clyde 
shipbuilders. The declinein the number of orders in the 
ing month has not improved to any extent, though 
the launches of new vessels have been fairly well up to the 
average. The ordera booked during October amount to 
uite 25,000 tons. Seventeen new vessels were launched. 
e following are a few of the principal vessels launched : 
Messrs. William Denny & Brothers, Dumbarton, launched 
for the British India Steam Navigation Company, the 
Ianthia, a twin-screw steamer of 5150 tons; the Inverio, 
a three-decked screw steamer of 4700 tons, built by 
Messrs. William Hamilton and Co., Port G w, for 
Messrs. Andrew Weir and Co., Glasgow; the Clan 
M‘Millan, screw steamer of 4600 tons, for Messrs. 
er, Irvine, and Cc., Glasgow, built by Messrs. 
M‘Millan and Co., Dumbarton ; the Miguel de Larrinaga, 
screw steamer of 4300 tons, built by Messrs. Russell 
and Co., Port Glasgow, for Messrs. Larrinaga and Co., 
of Liverpool ; the Kilbride, screw steamer, 3800 tons, 
built for Messrs. Napier and Connell, by Messrs. Charles 
Connell and Co., Whiteinch ; the Dunolly, screw steamer, 
3285 tons, built for Messrs. Glen and Co., Glasgow, by 
Messrs. A. Rodger and Co., Port Glasgow; and other 
steamers ranging from 2350 tons down to steamers of 300 
tons and 180 tons. 


Order for a Steel Sailing Ship in Dundee.—The Dundee 
Shipbuilders’ Company have just booked an order for a 
large sailing ship for Messrs. J. Hardie and Co., ship- 
owners, Glasgow. She will be similar to the Hougomont 
and the Nivelle, belonging to the same owners, and will 
also be constructed to the classification of the British 
Corporation Registry. 

The ‘** Monmouth.” —Oxe of the events of this month 
will be the launch of the first-class armoured cruiser 
Monmouth, which is expected to leave the yard of the 
London and Glasgow Shipbuilding and Engineering 
Company next Tuesday. She is a vessel of 9800 tons 
displacement, and is to have engines of 22,000 horse-power, 
made by the builders. 


Export of Bricks from Glasgow.—For a month or two 
scarcely any sailing vessel or steamer has left the 
lyde for foreign ports without taking large quantities of 
bricks. The Senator has just loaded with 2400 tons of 
bricks. She is a sailing vessel, and the bricks are nob 
dumped in, but carefully built up in the holds. 

Royal Society of Edinburgh.—On Monday night the 
first ordinary meeting of the session of the Royal Society 
of Edinburgh was held, Lord McLaren in the chair. 
He made a summation of the papers read in last session, 
and on the administration of the society, Several papers 
were read, one of which was on “ An Instrument for the 
Mechanical Trisection of an Angle,” by Mr. James N. 
Millar (read by Professor Chrystal). 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Sheffield Society of Engineers and Metallurgists.—Pro- 
fessor W. ee M. Inst. C.E., presided over the openin; 
meeting of the 1901-2 session of the above society, hel 
in the Technical Department of the University College on 
Monday night. A lantern lecture on ‘‘Silver Alloys of 
Industrial Importance” was given by Mr. Ernest A. 
Smith, A.R.S.M., of the Sheffield Assay Office. 
Life-Saving Apparatus in Collieries.—On Friday a 
largely attended meeting of the Midland Institute of 
Mining, Civil, and Mechanical Engineers was held at 
Wakefield, Mr. J. Jerrard presiding. A paper on 
**Coal-mining in India” was read, and then Mr. M. H. 
Harrison introduced the subject of ‘‘a joint colliery 
rescue station.” The Simon-Carves by-product plant 
used at the Monckton Main Colliery was also considered. 
Afterwards the President explained the life-saving appa- 
ratus recently exhibited in working order 7 Mr. Gar- 
forth at Altofts Colliery. It transpired that several 
improvements were about to be made in the apparatus, 
and a Garforth hoped to again experiment with it in 
mber. 


Bradford Technical College.—On Wednesday, the 30th 
ult., the delegates of the Bradford Chamber of Commerce 
on the Technical Instruction Committee presented their 
report to the Chamber. Ib was stated that decided 

had been made at the college during the year, 
there now being in the textile classes 241 students in the 
building and 103 at the district classes. The college, 
however, was unduly cramped, and two courses were 
now open—either to confine themselves to perfecting the 
work now being done, or do such work as would lead to 
the establishment of new trades in the town. Mr. F. 
Hooper said he thought a new college would have to be 
built, and that would require the expenditure of from 
50,0007. to 100,0002. 


Scarborough Technical School.—Mr. A. 8S. Tetley, 
M.A., at present head master of the County Interme- 
diate School, at Newtown eet hadnt eRe , has been 
appointed principal of the Scarborough Municipal Tech- 
nical School. The salary is 500/. per year. 


Iron and Steel.—It was stated last week that a very 
serious falling-off in business in the iron and steel works 
of the city was taking place. Some of these works are 
not running more than four days week, and unless 
orders come in more freely than has been the case durin 
the last fortnight, even that amount of activity wi 
not be maintained. The falling-off in the consumption 
of these steels in the armour-plate, forging, railway, 
other departments is very marked, and current orders are 
only small. Consumers are tempting makers to accept 
orders at a small reduction, but they say with the present 
cost of production it is impossible to make any concession. 
Travellers who are out in the home market representing 





silver-plated wareand cutlery houses are complaining of ex- 
treme difficulty in obtaining orders, distributors through- 
out the country declining to commit themselves to any 
weight of stock for the coming season, as sales wil), it is 
feared, be extremely small. 


South Yorkshire Coal Trade.—The heavy fogs of the 
last three days have caused the consumption of gas to be 
almost doubled, and the railways not having been 
able to take new traffic for gas companies have 
had to draw largely from stock. Should this weather 
continue, some of these companies will be very 
seriously aemgees. The large steel works are also 
finding difficulty in obtaining supplies, and have used 
up most of their stocks. Work, however, generally is 
slack, and there is not the weight of fuel being used that 
was the case a few months back. The decline previously 
reported in the house coal trade continues, and the de- 
mand, both for London and the local markets, is restricted. 
Prices, however, are kept up. Best Silkstones are 
making from 13s. to 14s. per ton, and Barnsley house 
123. to ‘12s. 6d. per ton. Good hards are selling at 10s. 
to 10s. 6d. per ton, and prices for the commoner class of 
coal, of which there is an abundant supply, are as follows : 
Screened slack, 7s. per ton ; pit ditto, 3s, per ton. The 
coke trade does not show any improvement, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on ’Change, but the market was quiet, 
with little business doing. Buyers were backward, but, 
on the other hand, pig-iron producers did not display any 
great anxiety to secure ordera. Little or no difference 
existed in quotations for No. 3 Cleveland iron, No. 4 
foundry, and grey forge; and, in fact, No. 3 was 
disposed of in place of foundry, the former being plentiful 
and the latter scarce. Grey forge wasvery strong. Most 
makers asked 44s. 6d. for prompt f.o.b. delivery of No. 3 
g.m.b. Cleveland pig iron, but they did not find buyers 
prepared to pay that figure, especially as merchants were 
quite prepared to accept 44s. 3d., which was also the re- 
cognised market rate for No. 4 foundry and grey forge. 
East Coast hematite pig iron was as scarce as ever, there 
being none at all available for this month’s delivery. 
Nos. 1, 2, and 3 were put at 603. delivered a month ahead. 
Spanish ore was steady and unchan in price, not- 
withstanding lower freights, rubio being 153. 9d. ex-ship 
Tees. To-day prices were not quotably altered. 


Manufactured Iron and Steel.—Finished iron and steel 
show very little alteration. New orders are by no means 
easily secured, and several producers would probably now 
make concessions to obtain contracts, though prices, on 
the whole, are not quotably lowered. Steel ship-plates are 
61. ; steel ship-angles, 5/. 17¢. 6d.; iron ship-plates, 
6l. 17s. 6d.; and iron ship-angles, 6/. 53.—all less the 
customary 24 per cent. discount. 


Iron and Steel Shipments.—Shipments of iron and 
steel for October fell short of what was expected, 
still the grand total was 2000 tons better than the 
previous month, and 6000 tons above the clearances of 
October last year. Compared with the large shipments 
of October, 1899, however, there was a decrease of no 
less than 42,000 tons. The shipments of pig iron for tie 
month just ended reached 81,748 tons, of which 38,533 
tons went to foreign ports, and 43,165 tons coastwise. 
Scotland was again the largest customer, taking 30,504 
tons; Germany came next with 13,230 tons; Holland 
took 6115 tons; and Sweden 5914 tons. Only 10,418 
tons of manufactured iron were shipped last month, 
7276 tons of which went coastwise, and 3142 tons 
to foreign customers. Steel was cleared to the ex- 
tent of 20,306 tons, 9504 tons of it being sent coastwise‘ 
and 10,802 tons foreign, nearly 3000 tons being sent to 
Russia, who was the largest customer. 


Cleveland Miners’ Wages Reduced. — Fortunately, a 
stoppage of work at the Cleveland ironstone mines has 
been prevented by the mineowners agreeing to the miners 
offer to submit to a reduction in wages of 14 per cent. 
The owners at first asked for a 2} per cent. reduction. 


Messrs. Dorman, Long, and Co., Limited.—The annual 
report and balance-sheet of the directors of Messrs. 
Dorman, Long, and Co., Limited, shows the profits of the 
firm for the year ending September 30 last to have been 
118,534. 173. 9d., which, with the balance brought for- 
ward from last year of 21,0907. 153. 1d. makes a total of 
139,625/. 12s. 10d., which it is proposed should be applied 
as follows: Interest on debenture stock and debentures, 
16,0382. 123. 1d.; directors’ fees (excluding managing 
directors), 2000/.; written off for depreciation, 25,000. ; 
carried to reserve account, 25,000/.; interim dividends, 
23. 6d. per share, paid June 8, 1901. 13,125J. ; final divi- 
dend for the year, 6s. per share, me or on December 10, 
1901, 31,5002 ; balance carried forward, 26,9627. 0s. 9d. 
Mr. A. de Londe Long, one of the founders of the 
business, and who for many years took an active part 
in the management of the works, has retired from 
the board. The fall in prices which had already 
begun twelve months ago, continued during the year; 
in spite of this the works of the company have been 
kept fully employed, and the present condition of the 
order-book is satisfactory. The buildings, machinery, 
and tools have been maintained out of revenue in a 


and | thoroughly efficient state, — stocks. valued on the 


basis of present prices. J. Dorman and Mr. F. 
Walters Bond are the retiring directors, and, being 
eligible, offer themselves for re-election. The auditors, 
Messrs. W. B. Peat and Co., also retire, and offer them- 
selves for re-election, poe 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—Steam coal has shown little change, the best 
descriptions having made 16s. 6d. to 17s. per ton. ; while 
secondary qualities have brought 15s. 3d. to 15s. 6d. per ton. 
There has been little variation also in the quotations for 
house coal ; No. 3 Rhondda large has made 15s. 64. per ton. 
Coke has brought about former terms, foundry qualities 
being quoted at 203. to 21s. per ton, and furnace ditto at 
17s. 6d. to 18s. 6d. per ton. As regards iron ore, the best 
rubio has brought 14s. 3d. to 14s. 6d. per ton, while 
Tafna has made 16s, to 15s. 6d. per ton. 


Houcester and Birmingham Navigation.—The directors 
of = Sharpness New Docks and Gloucester and Birming- 
ham Navigation nace & report a decrease of 1015/. in 
the tonnage revenue for the past half year. The balance 
of net revenue is 89622. Considerable alterations are 
being effected in the Worcester wharf property at Bir- 
mingham. 

Cardiff Graving Docks.—The Bute Dry Dock and En- 
gineering Company, Limited, has nyse a controlling 
interest in the Mercantile Pontoon Company, Limited. 
The pontoon company will, however, continue to be 
worked as aseparate concern. . 


Swansea.—The finished iron and steel works are fully 
employed; and there is at‘present no want of orders. No 
sales have, however, been effected recently beyond the 
close of the year. The shipments of tinplates have been 
arge, and stocks have declined. 


Welsh Steam Coal.—The French General Trans-Atlantic 
Company has placed an order for steam coal with the 
Ocean Company. The Royal Mail Steam Packet Com- 
pany has placed an order for 10,000 tons of Albion steam 
coal and 5000 tons of Harris’s navigation ; the contract 

rices are 15s. 4d. and 153. 6d. per'ton respectively. An 
Talian railway contract for 20,000 tons of best Mon- 
mouthshire coal has been divided-between Messrs. Mor- 
gan, Wakley, and Co., and Messre, Filcutt and Oo.; the 
contract price is 20s. 6d. per ton. Another Italian rail- 
way contract for 40,000 tons of-small steam coal has been 
taken by Messrs. Gueret and Co. at 14s. per ton. 


The ‘‘ Queen.” —The building of the newline-of-battleship 
Queen is being pushed forward at a rapid rate at Devon- 
port. Last week 50 shipwrights were sent to her from 
the cruiser Encounter, and on Monday a large number of 
mechanics and labourers who have been employed on the 
Montagu were also put on the Queen. The Seon was 
to have been launched at the end of March; but so 
rapidly is work proceeding that the local officers have 
informed the Lords of the Admiralty that there is 
no reason why the launch should not take place 
during the first week of March. In the case of 
the other line-of-battleships which have been built at 
Devonport, it has been found impossible to build their 
casemates until after the vessels have been floated, owing 
to the non-delivery of the armour-plates. But four case- 
mates of the Queen have been already built, and all the 
armour-plates for the remaining eight casemates have 
been delivered. The casemates are made of steel specially 
hardened and 6in. thick, each plate weighing about 
104 tons. Internally the Queen is so far advanced that 
she will be heavier on leaving the building slip than any 
vessel yet launched at Devonport. 


Llanelly New Dock.—The question of the completion of 
of Llanelly new dock was discussed on Monday at a meet- 
ing of the Llanelly Harbour Commissioners. The engi- 
neer (Mr. J. Vaughan Stewart) stated that he expected 
to begin the cutting for the entrance by Christmas time. 
The work would occupy three or four months, according 
to the state of thesweather. With regard to the lightin 
of the dock, the engineer is in favour of the adoption o 
some electric system. 

Official Changes at Devonport.—Owing to an appli- 
cation from Devonport Dockyard for an increase in 
the engineering staff, the Lords of the Admiralty 
have approved of the appointment of an additional 
assistant to the chief engineer of the yard, and the 
following appointments have been made: Chief engi- 
neer, W. EL. Beckett, second assistant to the chief 
engineer Of Portsmouth Dockyard, to be first assis- 
tant at Devonport; chief engineer G. ‘ 
second assistant at Devonport, to be first assistant at 
Malta ; engineer Sidney Rider, assistant at Sheerness, to 
be second assistant at Devonport ; enginecr A. R. Grant, 
assistant to chief engineer (for charge of drawing-office) 
at Devonport, to be assistant-in charge of drawing-office 
at Sheerness vice Rider ; Engineer G. W. Baldwin to be 
assistant at Devonport (in charge of drawing-office) vice 
Grant. 

The Electric Light at Tiverton.—The Tiverton Town 
Council met on Monday to consider a propose expendi- 
ture of 11,0002. on a scheme of electric lighting advocated 
by Mr. Adams, with water-generating power at Washfield 
Mill. Mr. Alderman Amory opposed the Washfield Mill 
scheme; and, apart from the uncertain nature of the water 
supply, thought the expense of the su ted scheme had 

n under-estimated. Hesubmitted an estimate of a 
scheme on the same lines as that advocated by Mr. 
Adams, which would cost 18,650/,, including 2500/. for 
cable, 40007. accumulators, 50007. laying mains, and 1700/. 
contingencies. Mr. Watkins moved that Mr. Amory’s 
figures be supplied to the experts and borough engineer 
for comparison and report. This was agreed to. The 
borough engineer said he would put the different state- 
ments in parallel columns, and submit them in a reportat 
the next meeting of the Council. 





Gotp In Curt1.—Rich gold discoveries are stated to 


W. Roome, | 600,000. 


MISCELLANEA. 


Tue United States naval estimates for the year ending 
June 30, 1903, amount to 98,910,984 dols., or 21 million 
dollars more than for 1902, 


It is announced that the annual dinner of the Institu- 
tion of Electrical Engineers will be held in the Grand 
Hall of the Hotel il on the evening of Monday, 
December 9. 


The German Minister for Public Works is about to 
order 420 locomotives, and the contract will be given to 
only German firms, The amount of the order is about 
25,000,000 marks, or some 1, 250,000/. 


The abr mee Iron Company are contemplating putting 
down a Mond gas plant to drive three large gas engines, 
and also for the supply of gas to various parts of the 
works for use in forges and puddling furnaces. 


Copper is believed to exist in various parts of Greece, 
and ere have been worked at Othrys, near Lamia, 
and Alagonia, near Calamata. The Department of 
— offers to assist persons desirous of making explora- 

ions. 

In accordance with an Imperial decree, the Turkish 
Government is about to engage eight engineers in 
Belgium, who will be sent-to Syria to push on the works 
of the Damascus-Mecca Railway. Syrian newspaper 
states that the rails of this line have now been laid over a 
distance of nearly 14 kilometres. 


The Government of the Congo State has decided to 
construct some 600 miles of railway in Upper Congo. 
The railways in the northern district have proved a re- 
munerative concern, although the aubject of much hostile 
criticism at the start. Other railway projects in .the 
Congo State are also under contemplation. 


The Dannemora iron mines sell their ores only to 
members of the corporation, and the production is limited 
to 50,000 tons perannum. The ore is got underground, 
and has an average of 50 per cent. of metallic iron, and 
from 0.0025 to 0.005 per cent. of phosphorus. The mine 
has been operated for 400 years at least, and is now 
846 ft. deep. 


A submerged bell-signal buoy is to be established at 
Egg Rock, Marblehead, U.S.A., in 15 fathoms of. water, 
and about 50 ft. below the surface. A bell inside it will 
be rung by electrical energy transmitted through a cable 
from a power-house on shore, the idea being that the 
sound will travel through the water farther than it wouid 
through air. 


The traffic receipts for the week ending October 27 on 
33 of the principal lines of the United Kingdom amounted 
to 1,860,371/., which was earned on 20,1 miles, For 
the corresponding week in 1900 the receipts of the same 
lines amounted te 1,849,532/., with 19,8854 miles open. 
There was thus an increase of 10,8392. in the receipts, and 
an increase of 267? in the mileage. 


Wireless telegraphy has been established between 
the Blaavandshuk Lighthouse ani the light-ship Vy], 
a distance of about 18 miles. It appears to work quite 
satisfactorily, and it is immaterial whether it is clear 
or foggy, calm or storm. Next it is proposed to fit the 
Horns Rev light ship with wireless telegraph appliances ; 
~ distance from the latter to Blaavandshuk is about 30 
miles. 

The Black Sea-Baltic Canal scheme, which has often 
been discussed, is again to the fore. This time a syndi- 
cate of Belgian capitalists are understood to have pro- 
posed to the Russian Government the construction of 
the said canal. The Government is said to look upon 
the demands of the syndicate as somewhat exorbitant. 
The Government is altogether in favour of leaving this 
canal question in abeyance until Russia herself takes the 
initiative of constructing this canal, which was then to 
form a sequel to the large Siberian Railway. 


The Flensburg Shipbuilding Company, Flensburg, in 
the Dachy of Sleswick, have done exceedingly well during 
its last financial year. They have delivered seven 
steamers for trans-Atlantic traffic, with an ate 
burthen of 40,015 registered tons and a value — about 
; There are orders in hand for the current year 
which will keep them fully occupied. The dividend is 
18 per cent., the same as it has been during the last two 
years. The capital of the company is now 3,300,000 
marks (165,0000.), with reserve fund of 1,900,000 marks 
(or nearly 100,000/.). 


A small exhibition, but one of some interest, was that 
opened at the Medical Examination Hall, Victoria Em- 
bankment, W.C., on Thursday, October 31, in which were 
shown specimens of apparatus constructed by teachers 
and pupils of the science classes under the control of 
the School Board. Speaking generally, the display must 
be considered to be disappointing, since in far too many 
cases the energies of the makers had been ted to copy- 


ing the somewhat elaborate pieces of apparatus for quanti- 
tative work figured in the A a text-books. solnative 
work must naturally precede quantitative, but there seems 
little reason in most cases for using avy but the simplest 
apparatus for it. Some few of the teachers at these 
pom seem to have grasped this fact; and we would 
especially note a very simple device for illustrating the 
expansion of metals by heat. The whole apparatus con- 
sisted of a couple of corks glued to a 
wire perforated at each end, a pin, and alongneedle, The 
wire-was fi i 40 one cork, and the needle stuck} 
through the hole at its other end into the second cork, 
just sufficiently to stand. On heat being applied to the 
wire the expansion of the latter tilts the needle. An in- 


a piece of | to 


It was made rayne: Eo corks and pieces of glass rod. 
In other cases exhibits, though showing considerable 
manipulative skill on the part of their makers, should 
really be classed as-toys rather than as scientific appa- 
ratus. We may instance an electric see-saw and an 
electric pistol. 

In view of the great specialisation which has been a 
feature of manufacturing engineering during the past few 
years, and the omen ane ete dearth of general me- 
chanics, a new apprenticeship system has been started at 
the Baldwin Works, with a view to training men specially 
fitted for such posts as assistant-foremen, foremen, and 
the like. The apprentices taken are divided into 
three classes. The first-class includes boys of 17 years of 
age, having had a good common school education, who will 
bind themselves to serve for four Pyro: and will recognise 
the supervision by the firm of their conduct out of 
the shop as well as in it. Such apprentices must 
attend night schools during the first three oe of their 
apprenticeship, and acquire there a knowledge of ele- 
mentary pron, geometry, and mechanical drawing. 
The second class of appresitices must have had an advanced 

mmar school or high school training. They must serve 

or three years, and attend night schools to learn drawing, 
unless already fair draughtsmen. The third-class inden- 
ture is really a form of agreement for young men over 
poner fet ein of age, and is intended for graduates of 
technical colleges who desire instruction in practical shop 
work. The agreement in this case is for two years. The 
rates of pay are as follows: 


First Second Third Fourth 
Year. ‘Year. Year. Year: 
Per Per Per Per 
Hour. Hour. Hour. Hour. 
Apprentices of the 
first class a > 34d. 4hd. 5hd.: 
Apprentices of the 
second class ... 3id. © 44d. 54d. 
Apprentices of the 
third class eis: OO 8d. 


In addition, apprentices of the first class are awarded a 
bonus of about 25/. on completing the term of their in- 
denture, and those of the second class one of about 207. 
The firm, in addition to teaching the youths their trade, 
as explained, also endeavour to give special attention to 
their welfare and progress. They see that their work i 

changed as often as their proficiency justifies it, and 
asst pe to a yee them : rw rend wa ge y § houses. A 
special official, known as Superintendent o rentices, 
has been appointed to look after them generally 





Inuinois Central Ramroap.—The Illinois Central 
Railroad Company has decided to carry its capital stock 
from 66,000,000 dols. to 79,200,000 dols. The additional 
capital will be employed in betterments (including doubling 
track between Chicago and New Orleans), purchasing loco- 
motives and cars, and acquiring the Peoria, Decatur, and 
Mattoon, the Mattoon and Evansville, and the Peoria, 
Decatur, and Evansville lines, 





THe HomesteaD Sree Works.—Extensive improve- 
ments and additions to equipment are about to be made 
in the armour-plate department of the Homestead Steel 
Works of the Carnegie Steel Saaepany. at Homestead, 
Philadelphia. Some 4,000,000 dols. been expended in 
the department, and it is now proposed to practically 
duplicate the present plant. Another 12,000-ton bydraulic 
forging press and further furnaces will be included in the 
new equipment, 





GERMAN CoaLmIninc.—The deliveries by railway from 
the three principal German coal-producing districts in the 
first nine months of this year were 54,929,300 tons, as 
compared with 55,317,720 tons in the corresponding 

riod of 1900. In these totals the deliveries from the 

uhr feaeet for 36,213,030 tons and 36.718,730 tons re- 
spectively ; those from the Sarre for 5,313,640 tons and 
5,349,180 tons respectively ; and those from Silesia for 
13,402,630 tons and 13,249,810 tons respectively. 


CLEVELAND.—The population of Cleveland, Ohio, had 
risen last year to 381,768. In 1890 the corresponding 
pogeletion was 261,253 ; in 1880, 160,141; in 1870, 92,825; 
and in 1860, 48,843. In 1870 Cleveland was the fifteenth 
largest city in the United States ; in 1880 it had become 
the eleventh, in 1890 the tenth, and in 1900 the seventh. 
In 1814 Cleveland was a vill with 100 inhabitants. 
Cleveland has now miles of streets. Superior-street 
is 132 ft. wide, while Euclid-avenue is 80 ft. wide. Wilson 
and Case-avenues are also each 90 ft. wide. a 


_ FRENCH STEELMAKING.—The quantity of steel raila made 
in France in the first half of this year was 157,841 tons, as 
compared with 146,803 tons in the corresponding period of 
1900; of merchants’ steel, 306,237 tons as compared with 
351,508 tons; and of plates, 133,115 tons as compared 
with 162,931 tons ; making an te of 597,193 tons, 
as compared with 661,242 tons. Stee ingots were made 
in France in the first half of this year to the extent of 
736,721 ene, fe ere ag with 813,164 tons in the corre- 


sponding 











Gas aT Panis.—The revenue of the Parisian Company. 
for Lighting and Heating by Gas in September emountea. 
7l., a8 compared with 266,779/. in September, 
1900, showing a decrease of 8322/., or 3.12 per cent. The 
aggregate revenue of the company for the first nine 
months of this year was 2, 401, 0361 +, 48 compared with 
2,454,538/. in the ing period of 1900, showing a 
decrease of 53,503/., or 2.48 per cent. this year. is 





genious clamp for holding light apparatus in any position 





ave been made in the south of Chili. 





and at any angle was shown by Mr. G, H. Wollatt. 





decrease is largely accounted for by the absence of an 
exhibition this year in Paris, 
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FOREIGN-BUILT LOCOMOTIVES. 

In a recent issue we commented on a letter 
written by Lord George Hamilton, the Secretary 
of State for India, on the question of purchasing 
locomotives from foreign manufacturers. Since we 
wrote, the discussion on this subject has widened, 
some important letters having been written. The 
one most notable of these has been published in the 
Times, and is signed by the three important Glasgow 
firms making locomotives, Messrs. Neilson, Reid, 
and Oo., Messrs. Dubs and Co., and Messrs. Sharp, 
Stewart, and Co. The letter first states that ‘‘ the 
American engine is designed with a view of reduc- 
ing as much as possible the amount of hand labour 
in the course of its construction, and substituting 
machine work instead, and it is therefore a cheaper 
engine to build in works which are equipped 
for its construction, than the British engine 
is in works equipped for the construction of the 
British Engine.” Although the letter does not say 
so here, we think that the readers of the Times 
would gather from this, and from the general tone 
of the letter, that American engines are not only 
cheaper, but also inferior to British-built engines. 


4 | Indeed, later on the letter says: ‘‘ As to workman- 
5 | ship, we have reason to believe that the American 


engines supplied to this country were very far 
below the standard of workmanship obtaining in 
the best locomotive works in Britain, and we have 
had before us unofficial information from India 


7 | which goes far to show that the same was the case 


in the Indian engines.” 

We do not propose: here to draw a comparison 
between the intrinsic or operating value of the work 
respectively put into these British and American 
engines. To do that of one’s own knowledge 
would necessitate considerable experience in the 
actual working of the two types ; and though a good 
many reports have reached us, they are not suffi- 
ciently detailed, sufficiently complete, nor in some 
cases sufliciently well authenticated, to warrant 
the expression of an opinion on the whole case. 
There is so much on each side that may not have 
been heard. We are speaking now of work recently 
done, and of engines about which a good deal has 
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lately been said, 


There. are, however, some general features which 
are patent. The British locomotive is, at any rate 
to British engineers, a far more handsome piece of 
work than the American engine. Absence of 
hand-work leads to a lack of finish, and this isa 
defect in appearance. The hand-work, however, 
that is used for ornamentation is expensive, espe- 
cially in a country like America where labour is 
dear. We must consider the value put upon 
decorative work... In England we take more pride 
in the fine detailed finish of our engines, and are 
willing to pay for it. It must be remembered 
that hand-finish is more cheaply secured in England 
than in the United States. 

This, however, is but one aspect of the question. 
In regard to utility, hand-work and machine-work 
stand on a different footing. There are, of course, 
certain operations that still require skilled hand 
labour, but the ingenuity of the machine-tool 
maker is constantly lessening them. There is no 
need in these columns to point out in how many 
ways the highly-organised machine tool has enabled 
operations to be performed by comparatively 
unskilled operators, which formerly could only 
be successfully carried out by long labour of 
highly-trained mechanics. For sheer utility not 
only is machine-work quicker and cheaper, Sut it 
is often more nearly accurate than that turned out 
by the highest type of handicraft. In short, it is not 
a slur on an engine to say it contains a great deal 
of machine work, so long as attention is given to 
those details of finish—we are not now referring to 
mere ornamentation—which the machine cannot 
compass. 

If we turn to other matters treated upon in the 
letters, we find statements which indicate that 
British locomotive makers have just ground for 
complaint. For instance, it is stated: ‘* When 
the American builders began to compete, they were 
allowed to offer their own type of engine, except 
in the case of some details which did not affect the 
general construction.” This refers to engines for 
India, and the same thing has elsewhere been 
said of other locomotives we have brought over 
from the United States, notably the Midland 
engines made recently by the Baldwin Company, 
of Philadelphia. It is hardly necessary to say 
now that the statement. was incorrect, as anyone 
acquainted with American engines, and who has 
seen the engines in question, will recognise. As 
a matter of fact, these engines, although called 
‘* Mogul” locomotives, were made to special draw- 
ings, the design being new to the makers. 

The Glasgow firms state, however, in reference 
to the broad-gauge engines for India, that they 
were asked to build to British types only ; but the 
foreign locomotives that have been supplied have 
outside cylinders, and therefore have not, of course, 
crank axles. The difference in price due to the 
absence of the costly crank axles will be apparent. 
Naturally, British makers can build engines with 
plain axles and outside cylinders as well as another 
type, if they are given an opportunity. 

he next detail brought forward is one upon which 
home makers of locomotives and several other en- 
gineering structures and machines have good cause 
to complain. « ‘‘ As to the materials employed in 
the construction,” the letter says, ‘‘the British 
builders are compelled to obtain certain materials 
from two or three makers, whose productions have 
been found to give the most satisfactory results in 
working, but which are, not unnaturally, costly.” 
It is to be presumed that the American contrac- 
tors were not bound by similar conditions, and if 
this were so, the British builders were decidedly 
at a disadvantage, manifestly unfair. When 
makers of certain materials, or appliances, know 
that their productions are in a specification, they, 
not unnaturally, as the letter says, do not feel 
compelled to cut their prices to any consider- 
able extent. This, to take an example from 
another branch of engineering, is one of the 
reasons—perhaps the chief reason—-why so many 
ships are now built on speculation. The con- 
tractors here have a free hand; whilst if a 
ship is constructed to order, and the contractor is 
bound to put in, say, Smith’s pumps, Brown’s 
winches, and Jones’s steering gear, the stimulus of 
competition is absent, and the price goes up accord- 
ingly. In the case of materials for locomotives a 
choice is sometimes given between two large firms ; 
but the advantage is illusory, for firms of this class 
often have a tacit understanding not to cut prices, 





being content to on orders one day, make 
up for the inngall eel bythe handsome margin on 
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the next transaction. If purchasers—or rather their 
professional advisers—would simplyspecify physical 
tests for material, it would do much to cheapen 
production. Unfortunately, it is a simpler thing 
for the consulting engineer to bind the contractor 
to go to a particular firm, the goods of which are 
known by long experience to be beyond reproach, 
but which ne Br advantage of its reputation to 
charge prices out of all reason. 

The letter of the three Glasgow firms next deals 
with German competition, which it describes as a 
new thing. ‘The two orders recently sent to 
Germany are the first that have been given for 
locomotives.” Asa matter of historical fact, that 
is not the case. Our readers will remember—at 
least those whose memories are long enough will 
remember—that in connection with the Paris 
Exhibition of 1867* we gave a list of certain 
locomotives exhibited at that time, and amongst 
them was one constructed by Emile Kessler, of 
Esslingen, in Germany. This was one of a 
substantial part of a large order for locomotives 
given out by the East India Railway Com- 
pany. It was a four-coupled engine designed for 
mixed traffic of moderate passenger trains and light 
goods. A great many of the engines then ordered 
by the East India Company were made in this 
country, but also a good many were constructed, 
from the same drawings and specifications as the 
English engines, in the Esslingen Works. We 
understand that it is only within the last year or 
so that the engines of this type have been broken 
up, after from 34 to 38 years’ service, and it would 
form an interesting contribution to the present 
controversy if the relative costs of maintenance 
of these English and German-built locomotives 
during their long period of service could be given. 

Whilst dealing with the historical aspect of 
the question under discussion, it may be of 
interest to state that the Midland Railway system 
is an old customer of the Baldwin Company, 








of Philadelphia. In the year 1840 these shops 
were -owned by William Morris and Co. (the 
present proprietors are Burnham, Williams, and | 
Oo.), and at that period four locomotives were | 
built there for the Birmingham and Gloucester | 
Railway Company. They were more especi- 
ally designed to work over the Lickey incline, 
which extends from Bromsgrove to Blackwell, 
a distance of nearly three miles, the gradient 
being 1 in 37. The Birmingham and Glou- 
cester Railway is now rt of the Midland 
system. The American engines were single drivers, 
48 in. in diameter, wheels placed forward of the 
firebox, and a four-wheeled leading bogie. The 
cylinders were = in. in diameter by 18 in. stroke, 
outside connected, and placed on the smoke-box 
above the truck wheels. The weight was 21,500 lb. 
in working order. The ‘‘ Philadelphia,” one of the 
four, is said to have drawn a train of loaded wagons, 
weighing in all 74 tons, up a grade of 2.7 per cent. 
at a speed of 9} miles per hour. whi ge 
Returning to matters of more immediate interest, 
we agree with the Glasgow makers that ‘‘ India 
has yet to prove ‘Germany can serve her better 
than England’.” That, however, is not the whole 
question. There are times when England cannot 
serve even herself in the matter of locomotives, and 
that is the chief, if not the only reason, orders have 
goneabroad. In this, railway managers are to blame 
for not exercising forethought in distributing 
their orders more evenly in regard to time. It 
would, as the letter states,.be very interesting to 
know what makers of material are accepted in the 





case of German engines. Probably no very strin- 
gent regulations are laid down in this respect ; but 
in cases of emergency, such as have arisen through 
delaying orders long after they ought to have been 
given out, purchasers cannot dictate their terms so 
easily, and the contractor, knowing this, is apt to 





assume a *‘take-it-or-leave-it’ attitude. ‘‘ We can | 
buy German tyres, axles, &c., much cheaper than | 
we can get them in this country,” says the 
Glasgow letter, ‘‘ but so far we have not desired, 
nor have we been invited, to use these materials in 
the construction of engines for India.” It would 
have been more satisfactory to English people if 
the firms had plainly stated they did not desire to | 
purchase the German wares because cheapness | 
did not compensate for inferiority ; but one would | 
gather this is inferred. Anyhow, if this is not 
the case, probably a little more freedom of market 
allowed to our locomotive builders would bring a 





* See ENGINEERING, vol. iii., page 309. 


nearer equality of price between England and 
Germany. 

Though we may go to Germany, or America, or 
Belgium for locomotives, the Glasgow firms point 
out that at the present time they are getting 
foreign orders ‘‘from such countries as Holland, 
Sweden, Spain,” &c., in competition with German 
makers ; and that since the East Indian and Assam 
Bengal Companies sent their orders to Hanover, 
two other Indian railway companies have placed 
orders for twenty-five and six engines respectively 
with home manufacturers ; ‘‘ preferring,” says the 
letter, ‘‘to pay a higher price and to wait longer 
for what they presumably believe will ultimately 
prove to be the cheapest source of supply.” 





STATISTICS UNDER THE WORKMEN’S 
COMPENSATION ACT, 1897. 

THE Home Office has just issued a return giving 
an account of the proceedings taken during last 
year under the Workmen’s Compensation Act of 
1897, and the Employers’ Liability Act of 1880. 
Neither of the Statutes contains any provision for 
the making of returns to show the working of the 
systems of compensation which they respectively 
established, and the only sources from which 
official statistics can be obtained are the returns 
of cases which came before the County Coutts, 
supplied by the registrars, and the returns of 
other cases—comparatively few in number — 
in which memoranda recording agreements or 
awards by private arbitrators under the Com- 
pensation Act are registered. It is unfortunate 
that while the returns contain some information of 
interest, they leave untouched the great body of 
cases of compensation to workmen; for in the ma- 
jority of cases compensation is settled by agreement 
or by informal arbitration, of which no memoran- 
dum is registered and no official information is 
available. 

The total number of cases under the Workmen’s 
Compensation Act dealt with in England and Wales 
in 1900 was 1145, as compared with 999 in the 
previous year. The number decided by judges 
increased from 638 to 1046, while the number of 
cases in which a special arbitrator was appointed 
fell from 98 to 29. The cases settled by acceptance 
of money paid into Court numbered 70. In addi- 
tion to these, 407 cases were either withdrawn, 
settled out of Court, or otherwise disposed of in such 
a way as not to enable the officials of the Court to 
state definitely the results. Of the claims for com- 
pensation cases settled with the assistance of the 
Courts, the decision in 867 cases was in favour of the 
applicant, and in 194 in favour of the respondent. 
The proportion of cases in which the applicant 
was successful therefore increased from 75 per cent. 
in 1899 to 81 per cent. in 1900. In 331 cases the 
award was a lump sum ; in 536 a weekly payment. 
Both figures showed an increase as compared with 
the previous year. In 248 cases compensation was 
awarded on account of death. Omitting three 
cases in which the deceased left no dependants, 
there remained 245 cases in which compensation 
was awarded to the dependants. The total amount 
so awarded was 40,0427. 13s. 11d., a slight in- 
crease over the total figure for the previous year ; 
but the average award in each case fell from 
1731. 1s. 7d. to 1631. 8s. 9d. In 536 cases of injury a 
weekly sum was assigned, 300 being cases of total 
and 236 cases of partial incapacity. The average 
weekly allowance in the former was 11s. 6d., and 
in the latter 10s. 9d., as compared with 10s. 11d. 
and 9s. 2d. in 1899. The increase is very likely 
due to the rise in the average rates of wages which 
occurred in 1900. The number of cases under the 
six heads of employment to which the Act of 1897 
is applicable are as follows : 


1899. 1900. 

Railway 104 157 
Factory 686 764 
Mine ... 233 271 
uarry... See 51 43 
Engineering work 114 166 
Building xe 159 151 
Total 1347 1552 


It is interesting to notice that in cases which 
were settled under agreement registered in the 
County Court, the compensation was slightly 
higher than in cases heard before the Court. The 
average award to dependants in case of death was 
1711. 14s. 2d., as compared with 163]. 8s. 9d. The 


average weekly payment was, in case of total in- 





capacity, 14s. 3d.; and, in cases of ial incapa- 
city, 13s. 1d., as compared with 11s. 6d. and 
10s. 9d. 

Dealing with the figures under the Employers’ 
Liability Act, it is pointed out that in 1898 
the actions taken in the County Courts numbered 
681, judgment was entered for the plaintiff in 
220, for the defendant in 126; three were removed 
into the High Court, 332 otherwise disposed of, and 
the amount of damages awarded was 16,853/. 5s. 2d. 
In 1899 the cases were 505, the plaintiff succeeding 
in 153, the defendant in 91 ; one was removed to 
the High Court, 260 otherwise disposed of, and the 
damages awarded, 10,679]. 163. 10d. Last year 
the cases numbered 511, the decision was in favour 
of the plaintiff in 158, and of the defendant in 74 ; 
two were removed to the High Court, 277 otherwise 
disposed of, and the damages awarded, 11,1961. 
13s. 6d. It is pointed out that the reduction 
in the number of cases, as compared with 1898, 
when the Compensation Act came into operation, 
amounts only to about 25 per cent., while the re- 
duction in the amount recovered is about 34 per 
cent. The average amount of damages in case of 
death amounted under the Employers’ Liability 
Act to 1581. 16s. 7d. ; in cases under the Work- 
men’s Compensation Act to 163]. 8s. 9d. The 
average amount of solicitors’ costs was 21l. 4s. 
under the former Act, and 9]. 17s. 9d. under the 
latter. 

The number of cases under the Workmen’s Com- 
pensation Act carried to the Court of Appeal in 
England was 90, or nearly 6 per cent. of the cases 
that came before the County Courts. This was an 
increase as compared with 1899, when the figure 
was 54. In Scotland also the number of appeals 
increased from 18 to 32. Of the 90 appeals, 31 were 
appeals by workmen and 59 by employers. Of 
the former nine, of the latter 25, were successful. 
The statistics with regard to the point at issue in 
the various cases are especially interesting. In 42 
cases the question was whether the workmen’s 
employment was one to which the Act applied. 
In 15 the meaning of the expression “ arising out 
of, and in the course of, the employment” was in 
dispute. In no less than 20 the appeal turned upon 
the meaning of the term ‘‘undertakers.” There 
were seven appeals to the House of Lords. In six 
of these cases the workman was the appellant, and 
in five of the six the appeal was successful—in 
some of them, on points of very great importance 
to the working of the Act. 

During the year 1900 only two additional schemes 
were certified—one for a factory affecting 129 
persons, and the other for a mine affecting 1179 
persons. Adding these to the schemes previously 
certified (see Statistics for 1899, page 8), the total 
number of certified schemes, and workmen affected 
by them, on December 31, 1900, was as follows : 


Railways ... 2 Workmenintheemployment 41,174 
Factories ... 18 ¥s ms ‘ 16,494 
Mines ab to os 5 73,871 
Quarry seeee | a 5 470 

— Total - 132,009 


The following general conclusions are drawn from 
the Return : ‘‘ Speaking generally, it will be seen 
that the Returns for 1900 do not show any very 
great change in the operation of the Act compared 
with those for the year 1899, the first complete 
year when the Workmen’s Compensation Act was 
in operation. There is, however, a tendency to 
increase in the number of cases brought before the 
County Courts, and still more in the number of 
cases carried toappeal. In spite of this increase, 
the statement inust be repeated, not less emphatic- 
ally than before, that the cases which come before 
the County Courts do not represent more than a 
very small proportion of those in which compensa- 
tion is paid under the Act. The great majority of 
claims are settled by agreement, and only a small 
percentage are carried to formal arbitration. In 
the case of deaths, where the claims are for com- 
paratively large sums, we find, as in 1899, that a 
good many are disputed. We have accurate statis- 
tics of the number of deaths by accident in rail- 
ways, factories, mines, and quarries. In 1900 the 
number of deaths by accident, and of claims for 
compensation, were as shown on the next page. 

Even in case of death, therefore, where large sums 
would generally be payable, not more than 14 per 
cent. of the claims were carried before the Court 
for decision: a smaller percentage than that for 
1899, when the proportion was 15 per cent. As 
regards claims for injury, though there are no 
official figures of the number of persons injured 
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which are of any value in this connection, the state- 
ment may be repeated that the unofficial figures 
available in certain industries indicate clearly that 


| Number of Cases brought before the 











| 
Number County Courts in 1900. 
of (Pes PLS woe 
<a | Deaths | 
in | Workmen’s , Employers’ 
1990. | Compensa- | Liability Total 
| tion Act. Act. 
Railway ..| 457 80 1 81 
Factory 864 130 | 13 143 
Mine. 89t 89 6 94 
Quarry 99 | 9 | = 9 
Total 2314 | 308 19 327 








the number of litigated cases is less than 1 per 
cent. of the total number of cases in which compen- 
sation is payable. 





TINPLATES. 

WE have it on the authority of Mr. S. J. Burrell 
Prior that the wave of prosperity which has visited 
the tinplate trade during the last two years is now 
on the ebb; and that gentleman, who is one of 
our chief shippers of this commodity, and whose 
observations are seldom wide of the mark, adds 
that the old indications of slackening trade are 
making themselves felt and giving rise to wails— 
who has not heard them any time during the last 
eight or ten years ?—on the score of ‘‘ high-priced 
materials, of low selling prices, of impending ruin, 
and so forth.” For the time being the South 
Wales works are well engaged—in fact, prompt 
delivery of plates ordered now is difficult to secure, 
and will remain difficult until about the end of the 
year. But after that not much work is on the 
books, and buyers are displaying considerable 
shyness in giving out fresh business. The truth 
is that the resumption of work by the tinplate 
mills of the United States Steel Corporation, after 
the very ineffectual strike, changed the conditions 
materially ; and, what is worse, it coincided with 
increasing depression on the Continent, which is 
now one of the best outlets for English plate. 
There is not much likelihood of an early and con- 
siderable revival in Germany, Russia, and the other 
countries of Europe ; and apart from the ‘‘ rebate ”’ 
trade, America has no further use for our plate. 
It is possible that buyers who want plate but are 
holding off in the hope of a substantial fall in 
prices may wait a little too long, especially if the 
promised hardening of steel and coal should come 
about ; but that is a contingency upon which it 
would be unwise to placa too many hopes, and the 
present buying for forward delivery is certainly 
on a small scale. The situation is made all 
the more unsatisfactory to producers by the 
number of old plants which were brought into 
operation again during the rush of orders, but 
which are an obstacle now that conditions are less 
abnormal. Probably a fair amount of business 
will come along between this time and January to 
replace orders which will by that time be executed ; 
but the industrial depression on the Continent 
shows no signs of mending, and this means that 
there will be no marked revival in South Wales, 
even if Canada, the East Indies, and Australasia 
respond generously. We do not desire to rub in 
the moral of the present situation too brutally, 
particularly as the market for our tinplate is not 
capable of any remarkable expansion on the spot ; 
but with all their uncertainties, something might 
be done to improve the conditions, and we second 
Mr. Prior when he says : ‘‘ If manufacturers would 
only take a broad and long-sighted view of the 
prospects of the trade, take the labour leaders into 
counsel, remodel antiquated works, lay down im- 
proved machinery, and generally brace themselves 
up, they would have little to fear. But the chances 
are in favour of their going on in the same old way 
until they wake up and find the Americans, after 
capturing our larger foreign trade, offering to sell 
tinplates in Liverpool and London, as they will 
surely do in their own time, perhaps not many 
years away.” In some quarters there is a decided 
tendency to magnify the consequences of the 
American invasion ; in South Wales the disposition 
is to minimise it—much the more fatal attitude of 
the two to British commercial interests. 

Although the total has shrunk so much in the 
last ten years, the American takings of English 
tinplates still dwarf the takings of any other 
country, The explanation of this we have already 





given in these columns; in normal times the only 
remnant of the once large trade which we enjoyed 
in this commodity with the United States consists 
exclusively of ‘‘rebate plate”—imported plate on 
which 99 per cent. of the duty is remitted when 
exported again in the shape of cans packed with oil, 


_| fruit, meats, fish, and other American produce. 


Thanks to the duty, the Trust has been enabled to 
charge preposterously high prices for its goods, and 
still underbid the Welsh article, and thus it happens 
that our shipments to that land of free institutions 
have fallen from 329,435 tons in 1890 to less than 
60,000 tons last year. But by the same token, 
when the mills of the Trust are closed, the con- 
sumer is at a loss for plate ; and in the case of the 
recent strike, the pressure was all the greater from 
the fact that when the strike commenced, stocks in 
the country were on a very small scale. It was in 
this way that so much unwonted American business 
has come recently to the United Kingdom. It 
would be interesting to know if the figures of 
American manufactured tinplate are or are not in- 
clusive of plate imported in the black state, and 
classed as American on the strength of being dipped 
in the country. Making all reasonable allowances, 
it remains that the strides made by the American 
industry have been phenomenally rapid. In each 
year down to 1898 there was an annual increase 
of about 50 per cent. in production of tin- 
plate in the United States. The falling off last 
year to 302,655 tons from the maximum 360,875 
tons in the preceding twelve months is referable to 
the policy of the Tinplate Company in restricting 
the output in order the better to keep up prices. 
Imports into the States, it will be seen, are. only 
one-fifth of the total of ten years ago, and as the 
South Wales producers have not found it possible 
to secure an outlet in other directions for goods for 
which in normal circumstances America has no 
longer any need, they have had to reduce their 
capacity by a wholesale closing down of mills. 





THE INSTITUTION OF CIVIL 
ENGINEERS. 


A CENTURY of engineering in sixty minutes is, to 
use a slang expression, rather a large order. Yet 
that was the programme Mr Charles Hawksley set 
before his hearers, when he rose last Tuesday even- 
ing at the Institution of Civil Engineers, to read his 
Presidential Address. He called it ‘‘a brief retro- 
spect of the advance made during the nineteenth 
century in the more prominent branches of civil 
engineering.” The method he followed was to 
divide the subject into sections, under such head- 
ings as roads, canals, railways, and the like, and to 
point out the differences in the conditions ruling in 
each early in the last century and at the present 
day. Of course it was quite impossible to deal 
adequately with any ene subject; all that was 
attempted was to give a few striking facts, and to 
leave the hearers to make their deductions. The 
address is too long for us to print in full; all we 
can do is to take out a line or two here and there, 
to show how completely the President overthrew 
the idea that the ‘‘old times” were ‘‘ good.” 

In 1811 the mail coaches, on account of the 
deplorable condition of the roads, occupied 41 
hours in the journey from London to Holyhead, 
and even in 1837 the time was 27 hours. The fare 
from London to Edinburgh was 114 guineas inside 
and 74 guineas outside. Nevertheless, at that date 
the mail coaches ran 16,000 miles daily. At the 
beginning of the century there were 3000 miles of 
canals and navigations in the United Kingdom, and 
in 1898, 3907 miles, of which 1139 miles belonged 
to the railway companies. The first passenger line 
to be worked by a steam locomotive, the Stockton 
and Darlington, was opened in 1825. The first-class 
carriages comprised the bodies of three stage-coaches; 
the third-class carriages were open, the sides being 
3 ft. or 3 ft. 6 in. in height. During the century 
960 million pounds sterling were invested in rail- 
ways. In 1840 the total number of lighthouses, 
light vessels, and local lights in the British Isles 
was 169, whereas in 1900 the number was 1100. 
Candles and oil were the only lighthouse illuminants 
at the commencement of the century, and gave but 
a feeble light. Now oil burners will give an inten- 
sity of 1800 candle-power, while the electric arc is 
reckoned in millions of candles. While wind was 
the only propelling power for ships, there could 
not be any great increase in their size. In 1802 a 
steam tug-boat drew two loaded vessels on the 
Forth and Clyde Canal. In 1819 the Savannah 





crossed the Atlantic in 26 days, partly by steam 
and partly by sail ; but it was not until 1833 that 
a vessel made the voyage entirely by steam, the 
time occupied being 17 days. Now the veyage is 
made by German liners in less than six days. At 
the commencement of the century the est war 
vessels did not exceed 2500 tons burden (builder's 
tonnage); now the displacement of a battleship is 
in excess of 15,000 tons. The twin-screw steamer 
Oceanic has a tonnage of 17,274 gross and 6917 
net, and the Celtic 20,904 tons gross and 13,449 
tons net. 

In relation to water works, Mr. Hawksley is of 
opinion that dams should not be built of masonry, 
when earth and puddle would answer the purpose 
equally well at less cost ; and he also holds that 
100 ft. of water is not a limiting depth of earthen 
dams. He is opposed to placing a concrete core, in 
lieu of puddle, in the centre of adam. At the begin- 
ning of the century there were very few impound- 
ing reservoirs for water works purposes, pumping 
being mostly resorted to. The engines worked 
at a pressure of 5 lb. of ‘steam, ak ened about 
10 lb. of coal per indicated horse-power per hour. 
In London the supply of water amoun's to 35 
gallons per head per day, and during the past 
autumn has not been curtailed, although the 
northern towns, with gravitation supplies, have 
been in great difficulties. Mr. Seuhilap has made 
careful inquiries as to the amount of water used 
for domestic purposes. He has found, in six large 
towns supplied. by companies, that the amount dis- 
tributed for domestic and non-metered purposes 
was on an average 19 gallons per head per day ; 
and in ten towns supplied by public authorities 
18} gallons. He is not an advocate of the purchase 
of water undertakings by public authorities. He 
finds the Streets Committees complain of the Water 
Committees breaking up the re-paved streets, quite 
as bitterly as they do of companies for the same 
thing ; and that the local authorities will run risks, 
in order to maintain profits, which no company 
would dare to incur. 

At the commencement of the century there were 
few, if any, sewers, and in 1844 a Royal Commis- 
sion reported a deplorable condition of affairs in 
regard to sanitary arrangements. Every house had 
its own cesspool, very often in the basement. As 
time progressed sewerage grew rapidly, with 
the result that rivers were polluted most exten- 
sively. The purification of sewage was first 
effected in 1855, and dozens of processes have 
been tried since, with more or less success. 
It was in 1797 that Murdoch first lighted his 
premises with gas, and this method of illumi- 
nation was publicly shown in 1802. Now there 
are 100 millions sterling invested in the manu- 
facture and distribution of gas, and gas-holders 
are made up to 12 million cubic feet capacity. 
Electricity, the rival of gas, was used in the 
electric arc in 1802 by Sir Humphrey Davy, at 
the Royal Institution. The first public tele- 
graph line was put down in 1838, and all the 
lines were transferred to the Government in 1870. 
The land lines in Great Britain and Ireland now 
total 33,000 miles. The first submarine cable 
was laid between Dover and Calais in 1851 by 
Crampton, and now there are 1769 submarine 
cables of an aggregate length of 189,000 nautical 
miles. Electricity was generated by mechanical 
power by Faraday in 1831, and now 131,000,000/. 
of capital are invested, in this country alone, in 
electrical enterprises. 

Having completed his —_ survey of the _— 
gress of engineering in the last — 4 
Hawksley referred to the Committee formed by the 
Institution of Civil Engineers, the Institution of 
Mechanical Engineers, the Institution of Naval 
Architects, and Iron and Steel Insticute, to con- 
sider the question of standard sections of iron 
and steel. The Committee heard much evidence, 
and then divided in four sections, representing 
(1) bridges and general construction ; (2) railway 
rolling stock, under-frames ; (3) rails ; and (4) ships 
and these are now at work standardising the variou 
sections used in the particular branches of industry. 

We have done less than justice to the Presi- 
dent’s address, by picking out isolated facts and 
threading them together like beads on a string. 
But it was scarcely necessary to follow his plan and 
give the antitheses, for our readers are kept so 
well informed of the latest practice in all the 
branches of engineering, that they could supply 
that kind of information in far greater detail than 
could be attempted in an hour’s address. The great 
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use of such review as Mr. Hawksley gave is to 
force home on all the hearers the conviction that 
the future is full of possibilities, and that they 


must prepare themselves for them. During the|y 


whole of the century the rate of progression 
has been an increasing one. The last ten years 
were more fertile than the first. We are not yet 
on the top of the curve; it is not even in sight, 
and there are greater possibilities before us than 
there were before the fathers of the profession. 
Sir Benjamin Baker, in his Presidential Address, 


recalled the saying that our future does not lie| gr 


before us, but streams from behind us over our 
heads. As far as our own future is concerned, it 
is what we make it by preparing ourselves in 
advance ; and it is only those who take a views 
of the possibilities ahead that are likely to be ready 
when the time comes. Although our lives have 
been ed among a succession of marvels, we 
seem to think that the latest will be last, and 
that there will be no more. It is to be feared 
that there are many engineers who fervently hope 
that we have attained finality, and that they will 
not be called upon again to readjust themselves 
to fit new conditions. It is one of the purposes of 
a presidential address to dispel such ideas, and 
to impress on the profession the need of continued 
and increased effort. 





THE ECONOMIC POSITION OF JAPAN. 

Japan, like other eastern countries, has often 
been misjudged by her western critics. For a 
good many years after the beginning of modern 
intercourse with foreign nations it was looked 
upon, to a large extent, simply as a good field for 
the curio hunter, the artist, and the globe-trotter. 
The artistic instincts and capabilities of the people 
were admitted, and the beauty of the country was 
admired ; but even after serious attempts had been 
made to adapt western methods and ideas, the 
great majority of people who spoke or wrote about 
the Japanese refused to give them credit for being 
more than clever imitators and adaptors. For 
instance, Sir Harry Parkes, with all his knowledge 
of the Far East, could only see them as children 
playing with the fashions of the West, and this 
opinion was generally shared, until the Japanese 
cannon at the Yalu River placed their unwieldy 
and unprogressive Chinese neighbour at their 
mercy. Those who really knew them, however, 
were well aware that for fully a quarter of a 
century they had been laying the foundations of 
a new civilisation by a very thorough system of 
education, and, moreover, that they had made very 
considerable progress in the applications of western 
science and methods to industrial production. In 
several departments, and especially in those con- 
nected with the cotton manufacture, Japanese 
goods are to be found in all the chief markets in 
the Far East. The Japanese navy forms a very 
important factor in the forces to be taken into 
account when estimating the probabilities of any 
international quarrel in that quarter of the globe. 
Its army has won admiration, not only for its 
bravery, but also for the thorough manner in which 
it is equipped, and the able manner in which it is 
handled. Japanese merchant ships are to be found 
in many of the chief ports in all parts of the world, 
and the place of Japan in the comity of nations has 
now been admitted, even by her keenest critics. 
Now, however, the criticism has taken another 
form, aud while they admit the facts which we 
have stated, they say that they have been accom- 
plished at the expense of what is practically 
national bankruptcy, and that the country is rapidly 
drifting to ruin. We have from time to time 
iven some account of the industrial progress of 
, sil but as that cannot be considered real unless 
the financial basis is sound, we will glance at the 
economic conditions of the country and see how far 
the pessimistic views are justified. 

Our task is very much simplified by the frank 
manner in which the Japanese Government pub- 
lishes statements of its accounts. The financial 
annual, which has just been issued by the Depart- 
ment of Finance in Tokyo, contains a vast amount 
of interesting information, but, of course, we can 
only note a few of its more important figures. The 
budget estimates for the current fiscal year, which 
ends on March 31, give a revenue of 277,497,003 
yen, and an expenditure of 275,928,645 yen, and 
as the yen may, for practical purposes, be taken at 
2s., the corresponding figures in pounds sterling 
is found by dividing the amount in Japanese cur- 





rency by 10. These figures include both the 
ordinary and extraordinary revenue and expendi- 
ture, and they show an enormous increase in recent 
ears. If we go no further back than 1895-6, we 
find that for that year the total income was 
only 118,432,721 yen, and the expenditure 
85,317,180 yen, with a surplus of no less than 
33,115,541 yen. That was, however, in what has 
come to be called the ante-bellum days, and later on 
we will note some of the items which have increased 
the figures to their present amount. Taxation has 
own at a very rapid rate. It has increased 
from 73,567,908 yen in the first-named year to 
138,741,469 yen in the current year. The national 
debt, notwithstanding the Chinese indemnity, now 
stands at the very considerable figure of 518,764,195 
yen, all of which has been accumulated since 1870, 
when the first public loan was negotiated. 
loans to the extent of 35,779,922 yen have been 
raised. All this would be rather alarming if we did 
not, at the same time, look at the amount of in- 
dustrial and commercial development during the 
same period. There are now 873 industrial com- 
panies, with an aggregate capital of 192,211,140 
yen ; 2518 commercial companies, with an aggregate 
capital of 483,855,508 yen ; 55 railway companies, 
with an aggregate capital of 276,640,000 yen ; and 
2356 banking companies, with an aggregate capital 
of 504,119,559 yen. The number of companies of 
all sorts in Japan last year is returned as 5543, 
with an aggregate capital of 1,364,799,004 yen ; of 
which 878,154,396 yen was paid up. There is no 
indication how much of this is foreign capital, but 
we should imagine that the amount is relatively 
small, 

The publication to which we have referred con- 
tains many interesting returns. One, for instance, 
shows the amount of money in circulation in the 
different years since 1868, another the rates of in- 
terest throughout the empire, and a third the value 
of the imports and exports. We have, however, 
from time to time given information on some of 
these points, and we need not go into details re- 
garding them in the meantime. The table relating 
to the amount of tonnage of steam vessels entered 
at ports in Japan is very interesting. Last year the 
total number was 5330, with a tonnage of 9,606,752 
tons, and of these 2645 were Japanese ships, with 
a tonnage of 3,363,657 tons, a most remarkable de- 
velopment when we remember that a quarter of a 
century ago the Japanese had no steamships. 
The total number of sailing ships which last 
year entered at ports in Japan from foreign coun- 
tries was 1300, with a tonnage of 218,870, and of 
these 614, with a tonnage of 56,951, were Japanese 
vessels, besides 558 junks, of a total tonnage of 
5923. The Table showing the total number and 
tonnage of vessels belonging to the Empire of 
Japan from 1870 to 1899 is very instructive. In 
the first-named of these years there were 35 steam 
vessels, with a total registered tonnage of 15,498, 
and 11 sailing vessels, with a total registered tonnage 
of 2454, or a total number of vessels of 46 and a 
tonnage of 17,952. In 1899 the number of steam 
vessels was 1221, with a total registered tonnage of 
315,168, and of sailing vessels 3322, with a total 
registered tonnage of 269,032, or a total number 
of vessels of 4543 and a tonnage of 584,200. In 
1872 there were only 18 miles of railway in the 
whole country, while in 1899 the length of line 
opened to traffic was 3635 miles. The statistics 
relating to posts, telegraphs, and telephones show 
equal progress, but we need not meantime go into 
details of the figures. 

The report to which we have been referring is 
for the most part confined to bare statistics, and 
critics of Japan may say that while the correctness 
of these figures may be admitted, they show nothing 
of the actual financial condition of the country. 
For some idea of that we must turn to another 
report on the post-bellum financial administra- 
tion in Japan, 1896-1900, by Count Matsukata 
Masayoshi, recently Minister of State for Finance. 
An excellent resuméof that report, bya well-informed 
writer, appears in the Monthly Review for October. 
It is out of our sphere to enter into details of finance ; 
for these we must refer to the publications men- 
tioned, and we will simply note a few of the most im- 
portant points and conclusions. Count Matsukata 
admits the increase in the expenditure of Japan 
is startling, and he goes on to give particu 
of the programme which caused it. We have 
in previous articles given some account of this 
ey ome but its principal features may thus 

summarised : (a) the expansion of naval and 





military armaments ; (b) the establishment of an 
Imperial University at Kioto ; (c) the improve- 
ment of rivers for ae ee of navigation ; (d) the 
colonisation of the Hokkaido; (e) the improve- 
ment of railway lines and the extension of 
the telegraph and telephone service ; (f) the esta- 
blishment of experimental farms and of insti- 
tutes for training in all branches of the silk 
industry ; (g) the encouragement of foreign trade ; 
and (h) the establishment of a Government iron 
foundry. This programme can be divided into 
two parts; one warlike, the other unwarlike ; or, 
to take another classification, one unproductive 
and the other productive. The “warlike” part 
of the programme (including the iron foundry) 
was to absorb 142,000,000 yen; the unwarlike, 
52,000,000 yen. In terms of sterling, the whole 


1}amounted to about 19,500,000). There was, how- 


ever, to be a considerable addition to the ordi- 
nary expenditure, so that the total expenditure 
(extending over a period of six years) which 
belongs to what is known as the ‘‘First Period 
Expansion Programme” is about 25,000,000/. 
In 1897-8 there was initiated the ‘* Second 
Period Expansion Programme,” which was a 
sequence to the first, and included works to be 
carried on in continuance of those under the 
first period programme, such as the construc- 
tion of coast batteries, the building of barracks, 
the manufacture of arms, the making up of deficits 
in the funds set apart for the use of firearms fac- 
tories and a woollen cloth factory for the produc- 
tion of materials for the clothes of the soldiers and 
sailors. The second programme required 38,358,594 
yen for military and 118,324,718 yen for naval 
expenditure. Some of the items, however, 
have turned out greater than was estimated, and 
it is probably not over-stating Japan’s expenditure 
for her army and navy expansion, consequent 
upon, and subsequent to, the war with China, at 
400,000,000 yen, or 40,000,000). Both the pro- 
grammes have been practically carried out, and 
by the spending of the money Japan is now in the 
possession of an army and navy of which she is 
proud and may well be proud. There can be no 
doubt that it is the possession of these, and not 
simply the progress which she has made in 
commerce and industry, that has induced the 
Powers to admit her into the comity of nations. 
The action of Russia, France, and Germany, taught 
her a lesson she is not likely to forget. She saw 
that unless she could make herself sufficiently 
strong to be respected, she would be coerced by the 
Powers, and she resolved to strengthen herself ; 
the wisdom of which no one will doubt, provided 
she did not go beyond her means and place a heavy 
burden on her people. 

As a matter of fact, however, the greater part of 
the extra expenditure has been paid for by China. 
The total amount of the indemnity paid by China 
was 365,529,067 yen, the greater part of which 
was used for the purpose of carrying out the naval 
and military expansion programmes. Moreover, 
the development of railways has led to a great 
expansion of trade and industry, and, there- 
fore, to an increase of the tax-paying power 
of the country, and the amount of taxation per 
head of population is relatively small. Direct 
taxation amounts to about 83,000,000 yen, and as 
the population of the Japanese Empire (including 
Formosa) is probably nearly 50,000,000, the amount 
in proportion to population cannot he deemed ex- 
cessive. Moreover, the system of taxation is being 
graduated, so that it presses lightly on the lower 
orders, the result being, as the Times correspondent 
declares, that at no period of their history have 
the masses been in such easy circumstances as they 
are at the present time. The national debt of the 
country stands at a little over 50,000,000/. sterling, 
that is a trifle over 1l. sterling per head, which is 
not a very great burden for a country like Japan. 
Against that debt it has valuable, assets, not the 
least: being the recognition of the proper position of 
Japan by the great Powers of the world. 

At the same time it must be admitted that at the 
present time money is scarce and dear in Japan, 
and it is not to be wondered at. The Japanese 
have sunk a great part of their floating cash in 
enterprises, many of which are yielding good 
returns; others will not pay, either directly or 
indirectly, for a considerable time, but they were 
all necessary for the development of the country. 
The Japanese should give increased facilities for 
the employment of foreign capital in their country, 
and there can be little doubt that if care and judg- 
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ment be exercised that it would yield a good 
return. We commend the study of the details 
given in the publications we have mentioned to 
those who are interested in the subje:t. 








NOTES. 
THe Guascow CorPoRATION TRAMWAYS. 

In our issue of August 30, we published a letter 
from a correspondent asking several questions as to 
the relative amounts of work being done by the 
Allis, Musgrave, and Stewart engines in connection 
with the Glasgow Corporation electric tramways. 
That letter, however, did not elicit any reply in 
our columns, but a letter signed (Baillie) John 
Ferguson, and dated from Benberb House, Lenzie, 
has just appeared in a Glasgow evening paper, 
giving much of the desired information, and 
apparently semi-officially, for the letter con- 
cludes with the following sentence: ‘‘I give this 
with the authority of the Convener of the Tram- 
ways Committee.” The following is the text of 
the most important part of the letter: ‘t The two 
American engines were with us a month before the 
time. The two from Musgrave’s have only done 
three weeks’ work now at the end of Octobor. Had 
we not had two from America the electric cars 
would not have run in Glasgow during May, June, 
July, and August. This has been a loss of 70,0001. 
it now appears. Messrs. Duncan Stewart and Co. 
made two small or auxiliary engines, by means of 
which, aided by current from the Electric Lighting 
Department, some 40 cars wererun at times, which 
enabled the bearings of the main engines to be ad- 
justed occasionally at the beginning, when heated. 

he relief amounted to 40 cars, so it can be seen how 
the public was inconvenienced. Musgrave’s en- 
gine (only one yet up) appears nearly, if not quite, 
equal to the American. Each will drive over 400 
cars. It is only just to the Councillors, who refuse 
to go against their knowledge to please shouts and 
catch-cries which they know to be wrong, that the 
true state of the case should be made public pro- 
perty.” 

WarteR-TUBE Borers. 

A letter written to the Times by Messrs. Thorny- 
croft and Co. raises the question of water-tube 
boilers in foreign navies. In spite of facts, a large 
section of the public have, we believe, been led to 
conclude that the British Navy is at a disadvantage 
compared to foreign navies, by reason of having so 
large a part of the Fleet fitted with water-tube 
boilers. In regard to the Thornycroft type, we are 
now informed by the Chiswick firm that out of 
1,074,440 indicated horse-power placed in warvessels 
of fifteen countries, Great Britain owns no more 
than 294,350 indicated horse-power. Turning to 
the other well-known English firm that has become 
identified with water-tube boiler invention, we 
are not aware that a complete list has been pub- 
lished of the Yarrow boiler, but a table lately made 
public (which does not include some recent vessels) 
gives a total of 194,400 indicated horse - power 
placed in battleships and large cruisers of foreign 
navies. If we add to this the boilers in de- 
stroyers, torpedo-boats, and the smaller cruisers, 
of which there are records of 157 additional 
boilers of this kind in foreign vessels, the 
total would be enormously increased. The above 
are two types of boiler of English design, and 
largely of British make; so that it might be 
supposed they would appear more largely in 
British vessels. In place of that we find that the 
number made for foreign vessels very largely 
exceeds that for home use. If we had details 
of the Normand boiler, the balance on the 
foreign side would doubtless be largely increased ; 
whilst probably the Reid boiler would carry 
the figures somewhat in the opposite direction. 
These are small-tube boilers, which were originally 
not supposed to be suitable for big vessels ; though, 
presumably, recent events have somewhat altered 
this opinion. Turning to large-tube boilers, we 
find by a list of Belleville boilers fitted in British 
and foreign navies respectively, that our own 
Government has purchased a total horse-power, 
roughly, about equal to that supplied to all foreign 
powers combined. Of the Niclausse boilers we 
have figures that are up to date. England has but 
49,000 indicated horse-power in her Navy out of a 
total of 560,000 indicated horse-power supplied to 
all war vessels. With the Babcock and Wilcox 
boiler, again, the preponderance is immensely on 
the foreign side, this type of boiler having been 
fitted in British war vessels to the extent of 





65,800 indicated horse-power; whilst in navies 
abroad there are boilers giving an aggregate of 
166,150 indicated horse-power. It will be under- 
stood we speak here only of naval vessels, and it 
will also be remembered that the latter type of 
boiler especially has been used for a very large 
number of mercantile craft, as compared to the 
list of war vessels in which it has been placed. 
We do not quote the above figures as complete or 
comprehensive, but merely with a view of affording 
an idea of the extent to which the water-tube 
boiler has been fitted in foreign navies. If, as 
some persons appear to believe, and try to make 
the uninstructed public believe also, ships with 
water-tube boilers are to be incapable of carrying 
out warlike operations, it is not only the British 
Navy that will be rendered harmless in case of war. 


Tue Direction or Navat Construction. 


The Times of Tuesday last stated that there was 
good reason to believe that Sir W. H. White, 
Assistant Controller and Director of Naval Con- 
struction, had determined to resign his position. 
The friends of Sir William White have for some 
time past been forced to recognise that he would 
have to take this step unless a marked improve- 
ment were to occur in his health. The loss 
of his services is a severe blow to the Navy, 
and it will be indeed difficult to fill his 
place. The number of naval architects of highest 
rank is extremely limited, and of these all 
are employed in lucrative positions. The Admi- 
ralty does not offer great inducement. The pay is 
compacatively small, and the work of an extremely 
harassing nature. Sir William White was alto- 
gether an exceptional man for the post. Brought 
up in the Service, he had so high an appreciation 
of the honour of serving the country in an official 
position, that he was willing to sacrifice possible 
substantial advantages, and the sure prospect of a 
brilliant career, in order to become the Director 
of Naval Construction at Whitehall. The sacrifice 
was greater than many suppose. As the chief of 
Elswick shipyard Mr. White—as he then was—had 
actually, as well as nominally, the direction of 
naval construction. The glory of successes achieved 
was his own, excepting, of course, in vessels built 
for the British Navy for which designs are sent out 
from the department. Atthe Admiralty there are 
the Admirals, who can dictate the elements of 
design, and the professional staff have the un- 
thankful duty of keeping claimants for different 
features of offence and defence within the four 
corners of Nature’s laws. When Sir William 
White returned to the Admiralty, the country was 
on the eve of a great awakening. The Navy had 
been allowed to fall into a dangerously weak con- 
dition, and it was seen that only by great effort 
could it be raised to adequate strength. This task 
has been performed during Sir William White’s 
tenure of office, and his part of it has worn him 
out. Although a man originally of excep- 
tionally strong constitution, and temperate in 
all things, except in work, the labour thrown 
upon him by this unexampled record of ship 
construction and design has proved a heavier 
burden than an exceptionally strong man could 
bear. It is to be hoped that the authorities who 
arrange matters will remember these things. Sir 
William White proved, in the earliest days of his 
career, that he possessed abilities of the highest 
order. These have been always devoted, except 
for the brief three years he was at Elswick, to 
the public service; but since he has taken the 
directorship of his department, he has crowded the 
work of a lifetime into a few years. There is a 
rule that when a public servant resigns his position, 
he sacrifices all claim for past services. It is to be 
hoped, however, that no pedantic considerations of 
ne tape and routine will be allowed to weigh in 
the present instance. Whatever arrangement was 
made when Mr. White returned to the Admiralty, 
and high as his professional ——s then was, 
no one appreciated the magnitude of the work he 
had before him, nor the brilliant manner in which 
it would be performed. The public may rest 
assured that the Admiralty recognise these facts, 


and will desire what is just. If its aspirations are | 8t®0 


thwarted by another department, it will not add 
to the good reputation and popularity of the present 
Administration. 





Avtomatic Crock Reeviation.—The whole of the 





clocks on the Cape Town Suburban Railway are to be 
automatically regulated every hour from the Observa‘ory. 








PUBLIC WORKS IN NEW ZEALAND. 


Wuart is known as the central route for the North 
Island Main Trunk Railway of New Zealand having 
been finally determined on, steps have been taken to 
put further work in hand. Formation is now well 
advanced between Kawakawa and Taumaranui, while 
bush-felling, &c., is in hand south of the Wanganui. 
From the south end the works now extend nearly to 
Turangarere. The erection of the Makohine uct 
is making satisfactory progress, notwithstanding that 
work has been retarded by continued bad weather. 
The viaduct will be completed during the ensuing 
summer, and the line will then be opened to runs a 
weka. The works in hand for this year will involve 


a somewhat larger outlay than was made upon the, 


line in 1900. he New Zealand Government has 
experienced great berenag, a dealing with the New 
Zealand Midland Railway. The expenditure made upon 
this line is returned at 1,108,628/., of which, however, 
only 654,411/, was expended on actual construction 
and equipment, the balance of 454,217/. being absorbed 
by supervision, commission, salaries, cost of raising 
capital, interest charged on capital account, and inci- 
dentals. The working of the New Zealand Govern 
ment lines last year was attended with satisfactory 
results. The length of line in operation in 1900-1 was 
2212 miles, as compared with 2104 miles in 1899-1900. 
The revenue for 1900-1 was 1,727,236/., as compared 
with 1,623,891/. in 1899-1900, showing an increase of 
103,345/, The working expenses for 1900-1 were 
1,127,848/., as compared with 1,052,358/. in 1899-1900, 
showing an increase of 75,490, The excess of revenue 
over working expenses in 1900-1 was accordingly 
599,388/.,as compared with 571,533. in 1899-1900. The 
capital cost of the lines opened for traffic last 
year was 17,207,328/., as compared with 16,703,887/. 
in 1899-1900. The interest earned upon capital ex- 
pended rose in 1900-1 to 3.48 per cent., as com- 
Sage with 3.42 per cent. in 1899-1900. It may 
noted that the corresponding return upon the 
Victorian Government lines was 3.07 per cent. ; 
upon the Queensland Government lines, 2.67 per cent., 
upon the South Australian Government lines, 3.51 
per cent.; upon the Tasmanian Government lines, 1.11 
per cent.; upon the New South Wales Government 
lines, 3.63 per cent.; and upon the Western Australian 
Government lines, 5.81 per cent. The work of equip- 
ping rolling stock with Westinghonse brakes is being 
es with as rapidly as possible, and vehicles eo 
tted will shortly be running on the mail trains to 
New Plymouth and Napier. Notwithstanding that 
every effort has been made to keep pace with’ the 
rowing traffic of the New Zealand Government lines 
[ the construction and importation of further roll- 
ing stock, it is only with great difficulty that the 
trade of the colony has been carried on. The en- 
gine power and rolling stock have been utilised 
to their utmost capacity, and the great amount of 
traffic has necessitated the running of an unusual 
number of special trains and the Br tase of large 
sums for overtime. The following additions have been 
made to the rolling stock during the last six years: 
36 locomotives, 305 carriages, 37 brake vans, and 
2363 trucks. A considerable portion of the lines in 
different parts of the colony now require to be relaid 
with heavier rails, so as to admit of the use of engines 
of the most powerful type. For the year —— 
March 31, 1901, the House of Representatives vote 
433,997/. for the construction of roads; the amount 
actually expended for the year was 310,660/. The 
telegraph service of New Zealand is attached to the 
post office, and it may be noted in connection with 
submarine cable business that plans are being pre- 
pared for the necessary buildings for officers and 
staff quarters at Doubtless Bay, for working the 
Pacific cable, which is — to be in operation by 
the end of 1902. The business over a cables 
landed in New Zealand increased last year by 2218 
messages and 6646/. in value, the total for the year, 
not including press work, being 55,219/, The earnings 
of the New Zealand and Sydney cable amounted last 
year to 19,309/. The New Zealand Government con- 
templates the experiment, at any rate, of a State coal 
mine. For coal now delivered to Colonial Govern- 
ment steamers at Greymouth 17s. 6d. per ton is being 
paid, and it is contended that the eame coal can be 
rofitably put on board at 10s. per ton if it is delivered 
| sae a Government coal mine, The idea is ultimately to 
extend the output, so as to enable Government coal to 
be also supplied to householders upon reasonable terms. 





Tux Kosmos Linz.—The Mexican Government has 
ted a concession to the Kosmos Line of Hamburg 
steamers, which will secure regular communication be- 
tween Europe and the western coast of Mexico. By the 
terms of the concession, the Kosmos Line engages to 
establish a monthly service between Hamburg, Ant 

London, Acapulco, Manzanillo, San Blas, Mazatlan, 

San Francisco. The company will a’so arrange for com- 
munications at London, Antwerp. or Hamburg, with 
other steamers of the same line trading to Mediterranean 
ports. : , 








GLO NAN ir Nt GEER 5 iste OTE RE UES: 


658 


ENGINEERING 





(Nov. 8, rot. 








THE ELECTRIFICATION OF THE METRO- 
POLITAN AND METROPOLITAN DISTRICT | 
RAILWAYS. 

(Continued from page 613.) 

On Wednesday, the 30th ult., the potteatings with rd 

to this arbitration were resumed. Mr. Cripps, KC, 

M.P., the counsel on behalf of the Metropolitan Rail- 

way Company, handed to the umpire, the Hon. Alfred 

Lyttelton, K.C., M.P., and to Mr. J. Fletcher Moulton, 

K.C., M P., the counsel on behalf of the Metropolitan 

District Railway Company, the electrical proposal for 

the system advocated by Messrs. Ganzand Co. This, 

peed. ene to Mr. Moulton, was not so much a description 
as an eulogy of the system in question. 

The proceedings were continued by the cross-examination 
of Mr. Yerkes by Mr. Moulton, in the course of which he 
affirmed that he had never been interested pecuniarily in 
any one system rather than any other weary oop from the 
point of view of which worked best; that he had been in 
command of between 500 and 600 miles of street railways, 
all of which he, together with othera, had either built 
or changed or improved; part of these were tramways, 
part elevated 8, part were low level, and part were 
cable roads, all running wey a closely built-up city, 
and with trains travelling at a three-quarter minute head- 
way. The Lake-street Road, 14 miles long, was operated 
by steam before Mr. Yerkes transformed it to electricity ; 
this road now carries about 7500 passengers a day, or 
nearly 30 millions a year. The whole of the Chicago 
lines transformed or built by Mr. Yerkes carry about 
480,000 people a day, equal to about 150 million a year. 
All of these lines are on the direct-current system ; in 
America no electric lines of any importance are operated 
on any other system. After giving the history of the 
formation of the Traction Company, Mr. Yerkes stated 
that thap company had not the slightest uniary 
interest in any system. With regard to Mr. Coffin, 
the President of the General Electric Company, and 
to Mesers. J. G. White and Co., who are shareholders 
in the Traction Company, and who tendered for the work 
of electrifying the Inner Circle, it would matter nothing to 
them, Mr. Yerkes certified, whether they would put in a 
three-phase or a direct-current system. Besides this, the 
General Electric Company make alternating-current ma- 
chinery, and have manufactured more of this type than the 
Ganz Company. Mr. Coffin hasnever asked Mr. Yerkes for 
a contract. With the direct-current system, Mr. Yerkes 
repeated that they ran trains with a three-quarter minute 
headway, but that they could run with only a half-minute 
headway, and he was sure they could not do any such 
thing with any other system. The so-called Ganz system 
may be ever so good, but to take what has not been tried 
at all would be such reckless behaviour that he would not 
do it. He would not think of taking this system, even 
if it had started at Lecco last summer—when it was booked 
to start—and had been a success right up to the present 
time. If he could wait three years and do nothing, 
and then if it was a success, he would instal it, but he 
would not think of doing it otherwise. The direct 
current has been doing good service year after year; it 
has carried the people, and it has done it punctually 
and properly, which is what is wanted, and is the only 
reason why he insists on directcurrent. The usual working 
_ pressure is 500 volts, and there has never bsen a death 

| ing electricity on the whole of the lines improved or 
built by Mr. Yerkes. : 

Mr. Cripps decided at this point to reserve the cross- 
examination of Mr. Yerkes. 

The examination which followed was mostly of a purely 
technical order. Mr. E. W. Rice, third vice-president of the 
General Electric Company of America, was first called ; 
then Mr. J. Swinburne, consulting engineer, London: he 
was followed by Mr. Chapman, Mr. Yerkes’s gree by 
Mr. Philip Dawson ; and by Mr. George Estall, engineer 
and locomotive superintendent of the District Company. 

Mr. Rice has entire charge of all the manufacturing 
and engineering departments of the General Electric Com- 
pany, the output of which company is about seven million 
sterling per annum ; traction forms a very important part 
of the company’s business. This company has made about 
65 per cent. of the apparatus used for tramways and elec- 
tric railways in the United States, and about 50 per 
cent. of those used in Great Britain through one of their 
allied companies—the British Thomson-Houston—and at 
least 25 per cent. of the apparatus used on the Con- 
tinent, equal to about 24 million horse-power of electric 
motors alone, not including generators and transformers, 
The General Electric Company spend about 200,000/. 
annually on their engineering staff and on experimental 

work, and it does not make any difference to them 
whether they supply three-phase or direct-current me- 
chanism, provided that one will do the work as well as 
the other. The company advise the use of three-phase 
mechanism for every proper purpose; they are large 
manufacturers of two-phase anc three- hase motors, and 
have supplied them largely for workshop machinery. 
Mr. Rice stated that three-phase generating and trans- 
mission at high pressure, with ultimate conversion into 
direct current of 500 or 600 volts for use on the line, 
was the system now practically universally adopted in 
all large undertakings; he did not know of any other 
better system, and did not believe there was any 

‘better one for driving tramways and elevated roads, 

or roads operated in tunnels where the service is 

such that it requires frequent stops and high accele- 
ration at frequent intervals. In Mr. Rice’s opinion, 
induction three-phase motors are most unsuitable for 
such work. On the other hand, the direct-current 
system has given the most universal satisfaction 
under all conditions which obtain in practice. Every 





detail has been carefully worked out, has been studied 


experimentally, and has stood the test of years of prac- 


tical work. Mr. Rice considered it much easier to ope- 
rate a train by means of the series parallel control—that 
is, starting the train, accelerating it, and controlling it— 
than it is to operate the automatic air brakes used for stop- 
ping a train. There can be nothing simpler than the 
series eos control. Should the Metropolitan District 
electrify their railway with the system in universal use, 
there would b3 absolutely no fear of electrical troubles. 
The General Electric Company have made experiments, 
extending over a period of about ten years, to find out 
whether three-phase and two-phase induction motors were 
suitable for traction work as motors on rolling stock, and 
they did not find them suitable for service such as that 
described, and for conditions such as exist on the London 
Metropolitan. These machines, built for working in ‘‘cas- 
cade,” or in concatenation, is nob a new idea, and the 
General Electric Company were very much st-uck by what 
seemed to be the theoretical simplicity of the induction 
three-phase motor system ; it seemed that it would do 
away with the rotating machinery in the sub-stations, and 
it was hoped that it would give a new and a better 
system than the direct current. It was felt that there 
would be a great advantage in dispensing with the com- 
mutators of the direct current. Therefore the General 
Electric Company made tests with the express object of 
ascertaining the practical advantages of the three-phase 
motor for tramway purposes. With regard to cost, they 
came to the conclusion that to build motors of a substan- 
tially equal efficiency under running conditions — not 
taking into account, in the comparison, the conditions of 
acceleration of the trains—the motors would have to 
be very much larger and very much more costly, and 
that the cost of operation of a road would be therefore 
greater. Mr. Rice said it must be borne in mind he 
was limiting his testimony to the use of three-phase 
motors upon work of the character under discussion, that 
is, for roads requiring high degrees of acceleration with 
frequent stops. The three-phase motor only operates 
economically at what is known assynchronous speed ; this 
synchronous speed must be obtained by employing the 
method of cascade half speed or full speed, but ib 
must be at one or the other of these two speeds. In 
other words, a long run at top speed, and a substantially 
uniform speed, are n to have it pay atall. This 
is due to the fact that the induction motor is very ineffi- 
cient as compared with the series motor or the direct- 
current motor during the period of acceleration. Running 
at or near full speed, the efficiency of the two systems would 
not be very different. With a long spell at top speed 
the three-phase motor would be lower in first cost. 
and, ss a little more economical, and would 
cost a little less in operation. In the Inner Circle, how- 
ever, the conditions are diametrically opposed to what 
would be considered proper for the economical operation 
of a three-phase motor, the work being almost entirely 
that of acceleration; for immediately the trains would 
get up to top speed, they would have to begin to stop. 
With three-phase induction motors for traction work, 
there is no system of control which is comparable with 
the series parallel system used with the continuous cur- 
rent. As to the water resistances proposed with the 
Ganz motors, they are not practical at all. Water rheo- 
stats have been known and used by the General Electric 
Company for very many years; they have several thou- 
sands in operation, but they confine their use entirely to 
testing purposes, and where they may he set up in a place 
free from vibration, and where they will cause no injury. 
Fag) yg 3 of these rheostats on locomotive cars seemed 
to Mr. Rice about the most absurd arrangement that 
could be proposed from a practical standpoint. He would 
certainly never permit his company, with his present 
experience, to use such a device, or propose it with 
any seriousness; he would condemn it most heartily. 
With regard to the roller device pro; by Ganz 
for taking in the current, Mr. Rice stated he had 
never seen one used in practice, outside experimental 
work ; nothing seems to give the satisfaction which the 
standard trolley, as finally evolved, does. As to the bow, it 
would be very unsafe in a tunnel with such a high ten- 
sion between the wires, and with such a small amount of 
room for placing the wires and trolleys. The device 
which is used for changing the current from a three- 
phase alternating current to a continuous current is one 
of the simplest and most practical methods that has ever 
been constructed or devised. The rotary converters that 
are in operation on the Central London Railway have run 
for 14 years without having the commutators smoothed 
down, and they frequently operate on loads double 
the normal loads for which they have been designed, 
without giving the slightest trouble whatever. What is 
true of the Central London Railway is true of several 
hundred thousands of horse-power of rotary converters 
which the General Electric Company have in operation 
in various parts of the world. All difficulties with the 
converters have disappeared with the carbon brushes ; ac- 
cording to Mr. Rice, the carbon brush to-day is largely 
the secret of the success of the present tramway system ; 
the commutators operating with carbon brushes run 
many thousands of miles without any attention what- 
soever, and he would just as soon have a commutator 
under such conditions as he would have a collector ring. 
The rotary converters take in alternating current throug 

collector rings, and deliver a continuous current through 
the commutators; the collector rings give no less 
trouble than the commutator; both operate satisfac- 
torily, but there is nothing to be said in favour of 
the collector rings as against the commutators. The 
— cape, the only other E07 
company that are exploiting any apparatus on a 

scale, sell nothing.and advise nothing but the con- 
tinuous-current railway motors for such purposes. Mr 
Rice stated he found no difference between an under- 
ground railway and an elevated railway having the 





same service, With regard to the locomotives of the 
Central London Railway, Mr. Rice’s company advised a 
geared motor. On the gther hand, for trains running 
100 miles without stops, Mr. Rice said he thought the 
alternating-current system would be as good as the 
direct-current system. There were many cases where it 
would bea question that would require very careful in- 
vestigation to recommend one or the othersystem. Should 
the difficulty of acceleration, due to frequent stops, dis- 
appear, Mr. Rice would not, even then, recommend the 
system advocated by Ganz, because of the difficulty of 
control, the large amount of idle current, the lower 
efficiency, and because it had never been tried on a com- 
mercial scale such as to warrant the Underground puttin 

in of such a system. As to the storage batteries cm 
by Messrs. Thomson-Houston, there is always an advan- 
tage in having them in reserve. One of the great dis- 
advantages of the system advocated by Ganz is that one 
cannot use a storage battery as a rezerve in case of 
accident. There is no fear now concerning the huntin 

of rotary converters. Reverting to the series paralle 
control, it answers most perfectly, and is very efficient. 
The rotary converters, according to Mr. Rice, are the 
most wonderful pieces of machinery that have ever been 
designed, requiring practically no attention and standing 
all sorts of rough usage. 

Mr. Swinburne, consulting engineer, London, was 
next examined. He confirmed in every point the evi- 
dence given by Mr. Rice. He stated, with regard to the 
consideration of safety, that a current of 500 to 600 volts 
is a serious one, but not dangerous with short contact ; 
it would only be dangerous with a good contact, with wet 
fingers, and probably wet boots. There is otherwise sub- 
stantially no danger. Alternating currents at 500 volts 
are much more dangerous than direct at 600; and when 
one comes to 3000 there is no comparison. The trolley 
wires in the system advocated by Ganz are thin; they would 
wear very fast; safety devices introduce difficulties, and 
in some cases break down also; it is better therefore to 
have systems that do not need safety devices, and are not 
in themselves dangerous. Safety devices generally fail at 
the very time they are wanted; they are left as safe- 

uards, they remain “untried for years, and when an acci- 
ent comes they are inoperative. Safety without safety 
devices is what is wanted. For repairing the tunnels 
and mounting the wires, power would have to be shut 
off from the section under consideration; the wires 
would form a very complicated series at the junctions. 
Mr. Swinburne explained in detail the working of the 
motors in the system as advocated by Ganz, also the water 
rheostat, which works under air pressure, and cannot be a 
practical device ; it would not give the suitable accelera- 
tion. Three-phase motors and liquid rheostats are quite 
inadmissible where there are frequent train stops and an 
enormously congested traffic; with them it would be 
impossible to make up time. Mr. Swinburne explained 
that with three-phase motors, the first stator is con- 
nected permanently to the 3000-volt circuit; it is always 
active. On starting, when connecting up takes place, a 
current is — in the first rotor by induction. This 
current is led to the second stator, which is not for 3000 
volts, but for 300, and it excites the second stator. Then 
there is a current induced in the second rotor, and that is 
controlled by resistance and by controlling the current of 
the second stator ; all the other currents are controlled 
right through, so that the whole control of the current 
isin the second rotor. On starting, the mechanism starts 
with a large resistance in the second rotor, and therefore 
a good deal of power is wasted, but gradually that 
resistance is reduced to nothing, and by the time it 
is reduced to nothing the train has got half speed. At 
half speed, as the two motors go together, they each 
correspond to half of the full speed, so that the train 
would then continue to.run at half-speed. The first 
motor circuit is then opened ; that throws the second 
motor entirely out of gear and leaves it idle. The first 
rotor is then treated with resistance in the same way as 
the second rotor has been, a large resistance is put in, 
and it is reduced to nothing ; by the time it is reduced to 
nothing, one motor is working efficiently, and the train 
is going at full speed. When it is wanted to stop, the 
two motors are thrown into gear as before, except 
that there is a high resistance in the second rotor, 
which is gradually reduced to nothing. By the time it 
has got to nothing, the speed of the train is reduced to 
half-speed, and during that time the motors are acting as 
fenerators, and are pumping some energy into the 

nee. When half-speed is reached, and no more elec- 
tric movement can be done, the Westinghouse brake 
is applied until the train stops. When the motors 
are concatenated, the current that has to excite the 
second motor has to go through the whole of the 
first motor; it can be considered almost a separate 
current from that which is used for giving a push. 
A way of meeting the difficulty wuld be to alter 
the number Of poles in the stator. With three- 
phase motors the speed is limited to the maximum 
speed for which the motors have been built; in 

e Underground there would never be a chance of 
getting to the maximum speed, the motors would be 
always accelerating and stopping. The waste of power 
is measured by the motors falling short of the maximum 
speed. The very best acceleration ible with constant 
pressure is given by series-wound direct-current ma- 
chines. The return of energy to the line, with three-phase 
motors, is so small that it is not worth while considering; 
this is not an advantage sufficient to justify sacrificing 
other things ; it is better to throw that amount of 
energy away, and to use a system that gives good accele- 
ration. Besides this, the energy that is given back is 
known as a magnetising current; the magnetising cur- 
rent is going on all the time, and it is such an 
evil that when it gets doubled, as is the case when 
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the motors are. concatenating, the evil. would. count.r- 
balance the benefit of the energy saved. It would be 
much better to cut them off and give them the chance 
of cooling. The primary stator being always on the 
trolley, there is a waste of power. Heating of a 
motor forms the motor’s limit: when a motor gets 
too hot, it has to be replaced by a larger one. At 
Earl’s Court and Aldgate Corner there would: be double 
systems of overhead trolleys and large gaps would have 
to be made. In the work of electrifying the Underground, 
a system must be adopted which admits of being put in 
without stopping the present traffic; Mr. Swinburne 
stated he did not see how overhead wires can be pub in 
without stopping the present traffic. With direct current, 
traffic could be continuous, the conductors being on the 
ground. Mr. Swinburne was further cross-examined as 
to the respective power and cost of the plant aie by 
THomson-Houston and that gor by Ganz. He gave 
figures in reply in favour of the Thomson-Houston plant ; 
but Mr. Chapman, Mr. Yerkes’s engineer, having been 
uestioned more extensively in this same subject, we shall 
limit our report on this pointto Mr. Chapman’s statements. 
Three-phase motors do not accelerate well when they are 
in cascade and when nob in cascade, one motor is abso- 
lutely idle, and only half the acceleration is obtained, or 
double the current must be taken. Anything short of 
synchronism, they ran with considerable inefficiency. 
Mr. Swinburne rebutted, in short, all the statements put 
forward by Ganz, and by the engineers in their report, 
in favour of the system aeeBess 4 by Ganz ; he pointed 
out at the same time, and in detail, all the advantages 
in favour of the direct-current system for use on the 
Underground Railway. 

Before reporting the further technical evidence given by 
Mr. Chapman and Mr. Philip Dawson, it is necessary to 
state that Mr. Ernest Moon raised the question of the 
right of the Great Western Railway Company to inter- 
vene on the inquiry, for the pur of indicating how 
electrification would affect their interests in the Metro- 
politan Railway. He pointed out that it would not be 
permissible to the Great Western Company to be allowed 
to intervene in order to advocate the adoption of a third 
system ; all that would be permissible would be for them 
to say which of the two systems is more suitable for the 
purposes of the traffic which they interpolate upon the 
Metropolitan Railway. The umpire decided that the 
Board of Arbitration had no power to admit the Great 
Western as parties in the arbitration between the Dis. 
trict Company and the Metropolitan Company; but 
hoped that they would have the views of the Great 
Western witnesses, if they desire to give evidence, 

In further cross-examination by Mr. Cripps and re- 
examination by Mr. Moulton, Mr. Yerkes gave the history 
of his visit to Budapest, also that of his engineers, Messrs 
Chapman, Parshall, and Dawson, both to Budapest and to 
the Sondrio-Lecco Railway. Mr. Yerkes did nob want to 
rely upon hearsay as to the applicability of the system 
advocated by Ganz to the Inner Circle. His personal in- 
vestigation and the nip she he received from his engineers, 
fully decided him to discard the said system. He deter- 
mined he would not put the money of his associates into it, 
but would go to arbitration and then see where he landed. 

The technical question was resumed by the cross- 
examination of Mr. J. R. Chapman, Mr. Yerkes’s engi- 
neer. Mr, Chapman has had more than 27 years’ expe- 
rience in connection with railway work in the United 
States, and for the last ten years he has been engaged 
exclusively in electric tramways. The lines built or 
transformed by Mr. Chapman in the United States carr 
above 200 million passengers a year. On all these rail- 
ways the direct-current system is used, with series parallel 
control, the current being generated direct and the lines 
fed at 500 volts; there would be no electrical difficulty, 
he stated, in working the Inner Circle on the direct- 
current system. The series parallel control works either 
with locomotives or motor-cars. According to Mr. Chap- 
man, the British Thomson-Houston tender is for a first- 
class equipment, for the proposition as covered by the 
specification, and is a little too liberal as to the power- 
house equipment, while the Ganz tender was not. To 
_— this, Mr. Chapman handed in a complete analysis 

e made of both plants. The boilers ypemy by Messrs. 
Ganz have a total heating surface of 48,000 square feet, 
while those of the British Thomson-Houston Company 
have a total of 80,000 square feet; it was absolutely im- 
possible to give 14,000 kilowatts with 48,000 square feet, 
of heating surface. The engines proposed by Thom- 
son-Houston represented the + and most modern 
type ; the condensers proposed ss. Ganz were mere 
jet condensers operated by a beam worked from each 
engine, and it was practic: impossible to run a modern 
traction plant without independent condensers, The 
Thomson-Houston pumping plant is a first-class one, 
with an ample margin of safety ; while if a plant were 
started with the pumps proposed by Messrs. Ganz, 
more pumps would immediately have to be bought. In 
the Thomson-Houston tender, the exciting plant con- 
sisted of four complete units, each with engine and 
- dynamo ; while the Ganz pro is to place an exciter 
on the end of the shaft of each engine; therefore, when- 
ever that engine is shunted, the exciter is shunted, and 
if anything is wrong with the exciter that = is out 
of service. This was very bad practice. ith regard 
to the aux engines, the Ganz tender was also most 
incomplete. e Thomson- Houston tender included 
duplicate cables from the generating stations to the sub- 
Stations, while the Ganz tender did not. The two plants 
were of the same character, but there was a great deal 
less in one case than in the other ; the Ganz machine 
was of a very much lower grade all the way throug 
than the Thomson-Houston. There is not a foot of line 


was collected by means of an immense trolley, weigh- 
ing 357 1b., consisting of no less than 300 parts. 
The accepted form of trolley for the same service would 
weigh 125 lb., and has bub 45 parts. The cost of the 
Ganz trolley would be about 40/., while the direct-current 
trolley is sold for 6/., and the cos of maintenance of each 
would be about in proportion to the first cost. The 
safety suspension device proposed by Messrs. Ganz 
would be a danger device, according to Mr. Chapman’s 
explanations. With regard to the trolleys, they are made 
to roll, but a rolling bearing has never yet worked success- 
fully in any trolley ; the trolley soon slides, and has the 
wearing effect of a sliding contact. In the Ganz motors, 
the air gap between rotor and stator is about ,', in.; the 
rotor weighs a little overa ton. In direct-current motors 
the air gap is generally ,’, in., which is a great advantage. 
At the trials carried out at Lecco, the consumption was 
65 to 85 watt-hours per ton-mile depending upon the 
length of the run, the acceleration being ,(; ft. per second 

r second. On the Inner Circle the acceleration should 

14ft. per second per second, equal to one mile per hour 

r second. ‘The Central London re is 414 watt- 

ours per ton-mile, the acceleration being about 1 ft. 
per second per second on the level. At Sondrio the 
car was lighted from an accumulator carried on the 
car and charged by currant from a rotary converter ; 
the car carried also a static transformer. At Aldgate 
and other parts, according to Mr. Chapman, a dead 
section would have to be established, and the train 
would have to come to a stop on that section ; then the 
current would be reversed, and the train would move 
with the motor reversed. The length of the dead 
section would have to vary with the length of the train. 
With a suitable distribution of the rails, this diffi- 
culty would not arise with direct current. The cases in 
which the direct-cutrent system has been applied in 
America are fully as complex as the District would be, 
and this system is absolutely satisfactory for all classes of 
traction. In the 500 miles of overhead trolley and 50 
miles of third-rail elevated railway built by Mr. Chap- 
man there has not been during the whole seven Fa 
of working any man killed or seriously injured. hen 

iving a price of 45,000/. for sub-stations, Mr. Chapman 
ais his calculations on 7500 kilowatts used for the 
traffic, ata price of 62. If the demand were doubled and 
made 15,000 kilowatts, the 67. would still hold good. On 
the other hand, the Ganz price and double trains would 
not hold good, because the rail for the return of their cur- 
rent, even on the basis of their present position, is 
fixed for a 13}-volt drop. With double the number of 
kilowatts the drop in the rail would be practically pro- 
hibitive. They would have to have twice the number of 
sub-stations. About 80 percent. of the 67. would be for 
rotary converters and the switchboards. The cost of 
accumulators, which would be used for night service, 
would be about 7/. per ampere-hour on the basis of two- 
hour discharge. The total cost of 60 miles of contact 
rail for the direct-current system, equal to 15 miles of 
double line, the rail weighing 80 tb. per yard, would be 
68,9507. ; the cost of the overhead copper wire, to be used 
in the three-phase system, had not been gone into by Mr. 
Chapman ; he stated, however, that it would have to be 
renewed every year and a The roller trolley would 
soon become cl and act as a sliding trolley; under 
this condition, and with a minute and a quarter service, 
the trolley wire would not last six months. At Sondrio 
the tests were made at night time; the highest speed 
was 40 miles an hour, and it took over a mile to reach that 
speed. With regard to the power of both plants, that 
tendered for by Thomson-Houston showed 10,000 kilo- 
watts at the maximum load ; the Thomson-Houston plant 
would carry 100 per cent. overload, just the same as the 
Ganz plant; therefore, if it was wanted to compare the 
two propositions on the basis of the overload, the 
Thomson-Houston plant should be considered as being 
20,000 kilowatts. ferring again to acceleration, Mr. 
Chapman stated that with direct current the required 
figure is obtained every day with hundreds of trains ; 
with the alternating power, the thing has never 
yet been done, and it is a question whether it 
can be with any reasonable expenditure of current. 
Acceleration cannot be secured equally well with the 
alternating current as with the direct. Mr. Chap- 
man explained how the acceleration was arrived at, 
at the trials made on the Lecco line. The question of 
the boiler plant was also passed in review afresh, and Mr. 
Chapman said that Messrs. Ganz proposed to superheat 
the steam, while Messrs. Thomson-Houston did not. The 
superheating of steam required fuel just the same as the 
separ of steam. It was possible to do work with a 
ess amount of steam superheated to100 deg., 200 deg., or 
300 deg. than with saturated steam, but it takes super- 
heaters and fuel. The Ganz superheaters being really 
rt of the boilers, the grate area has to be considered ; 
Pat it would be absolutely impossible for the Ganz boilers, 
as proposed, to produee as much steam as the Thomson- 
Houston boilers, and for the Ganz engines to give continu- 
ously the power specified. Reverting to the accumulators, 
they would allow of the shutting down of the power- 
house every night, and lighting the whole property, besides 
moving a certain number of trains. On the Sondrio line 
the power factor was .7, the effect of which was to render 
all the plant and all the cables 40 per cent. larger ; it re- 
quired 40 per cent. more copper to do the same work. 
T'he safety device was again considered by Mr. Chapman, 
and he stated that until it was tried it would not be worth 
the manufacture. 

Mr. Philip Dawson was then called. He stated 
he had built or equipped personally over 1000 miles 
of electric tramways, and installed about a quarter of a 
million horse-power for the purpose. He no con- 





worked in England or America on the system advocated 
by Messrs, Ganz. On the Sondrio-Lecco line the current 


nection with, nor interest in, any particular system of 
traction. He knew all the important three-phase 





systems that were wo:king ; they were all tourist roads, 
eeveral of which only ran in summer. On the Burg- 
dorf-Thun line the trains varied between eight and 
twelve in either direction per day; the average number 
‘of trains on the line at once, on the total length of 
25 miles varied between two and five, and that at 
the busiest time—in the summer. This line ran at a 
pressure of 750 volts. Mr. Dawson stated that the con- 
sequence of emery Spe small air gap of alternating- 
current motors would be the increase of the magnetising 
curreats and lowering the power factor. A 2-millimetre 
air gap was nota sufficient one for traction work. Mr. 
Dawson added that he had put up probably about 80 per 
cent. of all the overhead wires in the United Kingdom ; 
that rigid mn would not suit at all, as they 
brought about the b of the wire. The suspension 
should be as elastic as possible, to reduce the hammer blow 
when the collecting device goes over. The 9 of the 
wires would cause serious interruption of the traffic, because 
the current would have to be shut off at either end of the 
section under repair before anybody would be able 
to venture to do any work; the time taken would 
cause a very serious delay on a line like the Metro. 
politan. Overhead wires like those proposed upon a 
high-tension current should not be permitted in a tunnel. 
The difficulty of the triangular junction, like Aldgate, 
would be very hard to get over practically. Mr. Dawson 
said he had constructed several thousands of trolleys, and 
was very — as to the practical service of those pro- 
posed under the heavy conditions in which they would have 
towork. Liquid rheostats were not suitable, their resist- 
ance would vary with the proportions of the solution and 
with the temperature, and they had only been used hitherto 
experimentally, The Metropolitan was not at all com- 
— with the Burgdorf-Thun Railway, the distances 

tween the stops being very short, and the chief point 
to be taken into consideration was rapid acceleration. 
To obtain ib with the alternating current, very much 
larger motors would be required than with the direct 
current. With regard to the designing of suitable 
alternating-current motors with the required accelera- 
tion, Mr. Dawson stated that he would spend money 
in experiments when ne ; when experiment 
had fully proved a thing, then he would adopt it. 
For getting over the difficulties, such as the one which 
exists at-Aldgate, one solution, according to Mr. Dawson, 
would be a complication of mechanism to put the motors 
oud of pene and they would have to be put out of gear 
precisely at the right moment. Mr. Sree further 
showed and described the standard practice of support- 
ing the trolley, and pointed out the defects of the 
safety device proposed by Ganz. He ended his cross- 
examination | stating that the endeavour to use safety 
devices with the direct-current had originated mostly 
in the minds of the different tradesmen in the towns 
where electric traction was being installed. He added 
id was astonishing what inventive faculties were deve- 
loped when electric tramways were being put down in 
a town, and after the tramways had been running a 
year there were no more safety devices from that time 
oe work was started atthe nexttown. But none of these 

evices were ever put up, except experimentally to please 

the public. They were taken pha po ie 
proved unsatisfactory. 

Mr. Dawson’s cross-examination was followed by the 
evidence of Mr. George Estall, engineer and locomotive 
superintendent of the District Railway Company. Mr. 
Estall stated he had to be responsible for the conduct of 
the experiments at Earl’s Court so far as the safe working 
of the railway was concerned. a railway engineer, he 
had always viewed overhead wires of every kind with 
great anxiety; they involved a considerable deal of 
trouble and anxiety from a maintenance point of view. 
He showed from a map, and in detail, the various points 
at which many complications existed where there were 
storage sidings and many crossings of a complicated 
nature, where double overhead wires would have to be 
laid, and possibly a number of other wires for protective 
purposes. This, with the myriads of posts and attach- 
ments, stay-poles, guides, and other things, presented 
an amount of work which seemed—from a maintenance 
point of view—a very serious thing indeed, apart from 
the question of accidents likely to arise from any of 
the spenenene coming down, and to be dealt with very 
quickly. The ps sagas, ing traffic time would be a 
= serious matter. When breakdowns happen now, 
with the present plain way of running, the difficulty 
of getting the breakdown gang to the spot was the 
principal reason for those delays which, to the public, 
appeared uoreasonable. The real difficulty is gettin 
to the spot, and this would be increased very snow | 
in dealing with overhead wires. The line was nearly 
all covered way, under flat girders, and practically 
there would be no headway at all for the wires. 
Mr, Estall showed this from a drawing. The elec- 
trification of the railway would mean the raising of the 
carriage platforms 9 in. or more, so as to allow for the 
undergearing ; that would practically reduce the height 
of the carriages ; therefore the new rolling stock would 
no doubt have to take advantage of every piece of 
— that there was to get commodious . They 
would thus fill up the whole of the loading gauge. The 
District now ran rather more ti 20 hours in the 24, 
and all the time available for repairs and relaying 
and soon, was four hours. Mr, Estall said that the 
adverse circumstances under which traffic would have 
to be conducted with overhead wires were an 
appellin character. In a letter he wrote on March 1, 
1901, to Mr. J. 8, Forbes, Chairman of the Metropolitan 
onan St — guenies the use of 
over wires, whatever be the electric system resor 
to, in the Underground Railway. eign = 

This concluded the evidence on behalf of the Metros 
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politan District Railway Company, in favour of a direct- 
current system, 

Oa Tuesday, the 5th inst., Mr. C. A. Cripps, K.C., 
M.P., opened the case on behalf of the Metropolitan 
Railway Company, and commenced the cross-examina- 
tion of Mr. O. T. Blathy, the manager of the electrical 
works of Messrs. Ganz and Oo., of Budapest. Mr. 
Blathy gave further evidence on the 6th inst. in favour of 
the use of the alternating-current system in the Under- 
ground Railway, as also did Mr. Gisbert Kapp. In our 
next issue we shall continue our report of this most inter- 


esting case. 
(To be continued.) 





CataLocurs.—The Stanhope Water Engineering Com- 
pany, of 20, Bucklersbury, London, send us a catalogue 
of the Stanhope water-softeners, purifiers, and heaters. 
The subject of water-softening and purifying is now 
attracting the attention of steam users, who are beginning 
to realise how much their boilers are deteriorated by 
scale. This catalogue is really a treatise on the art of 
water-softening, and will be of use to many. 





Tur Faror Coats.—The reports are somewhat con- 
flicting about the prospects of starting a national coal- 
mining industry in these islands. e quality of the 
coals is fairly satisfactory, but their location is not 
favourable, entailing comparatively heavy expenses for 
both breaking and transport. Besides, the layers are 
only thin, and there also may be some difficulty about 
securing tonnage at reasonable —— inasmuch as the 
vessels will have to go there in t. These are the 
objections raised by sceptics who know the natural con- 
ditions ; but in spite of this it is under contemplation to 
form a -sized company, of some 400,000/. capital, 
which it it proposed to raise in Paris and London. 





PERSONAL.—Messrs. Holtzapffel and Co. announce that 
in consequence of the expiration of their lease, they are 
removing from 64, Charing-cross, S.W., to 13 and 14, 
New Bond-street, London, W.—In commemoration of 
the twenty-fifth anniversary of the foundation of the firm 
of Messrs. Johnson and Phillips, telegraph and electrical 
engineers, of Charlton, a handsome silver bowl, was on 
Thursday evening, last week, presented to Mr. Walter 
Saas aia, mM. Inst. C.E., M. Inst. E.E., * ae 
wor y Mr. J. or, general manager, on 
of the staff, cemeng tat workmen, as a token of their 
regard and will. Nearly the whole of the 600 or 700 
employés of the firm, of which Mr. Johnson is now the 
only member—Mr. Phillips having died several years 
ago—were present. 





Ovr Coat ABROAD.—We have now another month’s 
experience available as to the effect of the export duty of 
ls. per ton imposed by Parliament upon leaving 
British ports; and it must be admitted that if the 
development of a great export coal trade is to be 
regarded as a matter of national ameerenties, the results 
disclosed are not altogether favourable. On the other 
hand, if all the coal raised from British collieries is still 
readily sold at a fairly good price, any check ex- 
perienced in the shipments abroad is not a matter of 
much importance. The owners’ view of the subject 
appears, however, to be that as miners’ wages have 
experienced a considerable advance, it is necessary to 
keep the price of coal at a higher level; and this, they 
think, can only be done by developing external markets 
with all possible vigour. The quantity of coal—including 
also coke and patent fuel—exported in September was 
3,799,352 tons, as compared with 4,115,197 tons in Sep- 
tember, 1900, and 3,763,206 tons in September, 1899. 
The exports to the following countries exceeded 300,000 
tons in each case : 





| Sept., 1901. | Sept., 1900. | Sept., 1899. 





Country. 
| tons tons tons 
Russia ee ee -.| 844,818 404,127 | 468,951 
Sweden and Norway 392,147 409,935 488,393 
Germany . 611,273 571,645 466,245 
France | 619,391 613,897 476,923 
Italy .. 472,982 430,142 462,699 





When we come to deal with the paper for the first nine 
months of this year, we find that they amounted to 
$2,879,830 tons, as compared with 34 332,923 tons in the 
corresponding period of 1900, and 32,506,559 tons in the cor- 
responding period of 1899. The exports in the first three 

uarters of the last three years exceeded 1,000,000 tons in 
the following cases : 





Country 1901. 1900. 1899, 

tons tons tons 
Russia oe ms 2,145,599 2,712,714 2,902,292 
Sweden and Nor «ay 3,065,557 3,281,829 3,438,662 
Denmark sf 1,594,963 1,636,669 1,525,937 
Germany 4,388,771 4,423,454 3,793,166 
France 5,816,233 6,263,444 4,977,958 
Spain .. 1,996,528 1,898, 1,873,375 
Ttaly 4,206,983 4,006,826 4,248,854 
1,592,478 1,474,574 | 1,650,227 





Minrne Propuction In THE Unitrep Kincpom.—The 
general report and statistics for 1900 relating to mines 
and quarries, ee i by the Home Office, and edited 
by Mr. C. Le Neve Foster, F.R S., states that: The last 
ear of the nineteenth century is remarkable from the 
‘act that the value of the mineral output of the United 

ingdom, exclusive of the uce of shallow quarries, 


was no less than 135,957,676/., or 38,487,3807. more than 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


Avucust. SEPTEMBER. OcToBER. 









@ GLASGOW HOLIDAY. 
™ FUNERAL DAY OF PRESIDENT M® KINLEY NO MARKET. 








(105) ° Sepre OCTOBER 

In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and ll. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 lb. to 80 Ib. The metal prices are per ton. Heavy steel rails are to Middlesbrough quota- 
tions. Tin plates are per box of I.C. cokes. 








last year, which itself showed a gain of about 20 millions | century may be summed up by saying that we are now 
compared with 1898. The enormous increase is due partly | raising more than four times as much Coal as we did fifty 
to the larger quantity of coal produced, but mainly to the — ago. The total output of coal from 1851 to 1900, _ 
higher pte gt per ton. The total output of coal both years inclusive, amounts to 6,510,000,000 tons, or an 

for 1900 was 225,181,300 tons, valued at 121,652,596/.; in average of 130,000,000 tons annually. The rise in the 

1899 the co ing figures were 220,094,781 tons and | price of coal in no way —— the ever-increasing ex- 
83,481, 1377. e largest contribution to the i rts, which amounted to 44,089,197 tons, exclusive of 
output of coal was made by the great coalfield of York- 3000;000 tons of coke and patent fuel. The total increase 
shire, Derbyshire, and Nottinghamshire, which yielded in 1900 was nearly 3,000,000 tons of coal, for which France 
nearly 24 million tons more than in 1899. Scotland shows was largely responsible. Com with coal, to which 
an increase of nearly 2,000,000 tons ; Northumberland and belongs 89 per cent. of the total value of the output of our 
Durham together only about a quarter of a million; Lan- mines and quarries, all other minerals sink into insignif- 
cashire, Cheshire, and the Midland coalfields together cance. Their total value was only 14,305,080 , or far less 
about 1,000,000 tons. On the other hand, the produce of | than the rise in value due to coal. Next in importarc3 
Wales has declined considerably, for the output of the | is iron ore; but the p is wide, for we drop at once to a 
South Wales coalfield fell back by more than a million | value of about 44 millions sterling, only one-thirtieth of 
that of the coal. The qutpat of iron ore, which rose in 


tons. The output of coal in 1851, as estimated by the Royal , ; 
ion appointed in 1866 to inquire into the several 1899, has now nm to “eo The falling off is most 
matters relative to coal in the United Ki | marked in the Oleveland district, Li ire, and 


om, was 
abou 50,875,000 tons, so that the progress of the last half Northamptonshire. 
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20-TON LOCOMOTIVE STEAM CRANE. 


CONSTRUCTED BY MESSRS. JOHN H. WILSON AND CO., LIMITED ENGINEERS, LIVERPOOL. 





WE illustrate above a 20-ton locomotive steam crane 
constructed by Messrs. John H. Wilson and Co., 
Limited, at their new works at Seacombe, near Liver- 
pool, to the order of Messrs, S. Pearson and Son, 
Limited, for their Mexican contract. This crane is 
one of a set of ten specially designed for this contract. 
It will be noted that everything possible has been 
done to secure a powerful tool suitable for the heaviest 
work at a foreign station, where repairs are difficult 
and expensive, 

The whole of the body and carriage is built up of 
steel plates and angles, and all gearing, including the 
tack and roller-path, is of steel, machine-moulded. 
All the bearings are adjustable, and are fitted with 
extra heavy gun-metal steps. 

The lifting gear has two speeds, so that light loads 
can be dealt with at a very rapid rate. Steel wire 
= are used for lifting throughout, the winding 

rums being of ample diameter, co that the rope can 





oo 


be used in sivgle Jap, and the barrels have machined 
grooves, co that the wear on the ropes is reduced to a 
minimum. 

There were two sizes of cyanes—10-ton and 20-ton 
—the latter being sent to Coatzaccalcos and Salina 
Cruz (the terminal ports of the Tehuantepec Railway). 

Three 10-ton cranes of similar pattern were also 
mounted on ‘* permanent-way ” carriages, 4 ft. 84 in. 
gauge, fitted with six wheels and axles, and also with 
springs and central buffers, to run with the standard 
rolling stock of the railway for use in the erection of 
bridgework, &c., and afterwards as breakdown cranes, 

The following Tables give a good idea of the capa- 
city of these cranes, which were all thoroughly tested 
in the builders’ yard before being shipped : 

Table of Particulars—20-Ton Crane. 
Load lifted at — radius ee - tons 


” ” 40 ” one 8 ” 








Speed of lift for . tons ... 
+» _ travel 

Gauge of rails 

Wheelbase... 

Height of boiler... 

Diameter of boiler ... oie 

Working pressure of steam 

Diameter of engine cylinders 

Stroke of engine cylinders... 

Total weight in working order 

Length of jib... oad net 





30 ft. per min. 
aoe ” 
... 150 os 


a 50 ft, 


Table of Particulars—10-Ton Crame. 


Load lifted at 16 fb. radius 
” ” 20 ft. ” 
” » 99h ,, 

Speed of lift for 10 tons 


a travelling... is 


Gauge of rails 


10 tons 
8 ” 
48 f 4 ” 
+. per min. 
20 f ” ” 


-. 120 fo. 
- 400ft ,, ', 
4 


ft, 85 in. & 7 ft, 
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662 ENGINEERING. 
Wheelbase... 7 ft. 6 in. act as a remedy, are too dangerous to ba tried as} trades have been quiet. Buying has been limited in 
Height of boiler 9, 6,, experiments. Trade union action is not always wise, | most departments to the present requirements of 


Diameter of boiler ... 


arr wee 4 ” 39 
Working pressure of steam ... 80 Ib. per sq. in, 


Diameter of engine cylinders 9 in. 
Stroke of engine cylinders .. 10 ,, 
Total weight in working order 37 tons 
Length of jib... ws sa 35 ft. 





INDUSTRIAL NOTES. 

Tue action of the South Wales miners in stopping 
work at the pits, in order to arrest the downward 
price of coal, may have important results. The com- 
mittee who ordered the stoppage are the operative 
members of the slidiog-scale committee, and if their 
action had no countenance or support from their 
colleagues, the employers on the committee, it was, 
to say the least of it, a strange departure from the 
ordinary rules that govern such bodies. The stoppage 
was not absolutely without notice, because themanifesto 
was publicly issued calling upon the men to cease work. 
But that was not a legal notice; it did not fulfil the 
conditions as to time ; the step was therefore a most 
unwise and dangerous one, aud opened the door to 
legal proceedings and to litigation. Coal is a prime 
factor in all that concerns industrial life. Trade, com- 
merce, and manufactures depend upon it. Without it 
locomotion on land and sea would be disorganised, and, 
to a large extent, be stoppei. All the iron, steel, and 
other metal industrie3; all ths great textile indus- 
tries, and a large proportion of all other manufactur- 
ing trades, require fuel to keep them going. If, there- 
fore, those concerned in getting and supplying this 
absolute necessity should be able to stop supplies, and 
rule the market by monopoly, the whole country 
would be involved in difficulty. The action is not one 
of supply and demand in the economical sense, for the 
demand is great, and stoppage cuts off the supplies 
most needed. 





The coalowners might, no doubt, have summoned the 
whole of the men, individually and collectively, at 
once for breach of contract in absenting themselves 
from work without legal notice, and they might have 
entered an action against the whole of the men who 
signed the circular, Ata meeting held at Cardiff, the 
Monmouthshire and South Wales Coalowners’ Associa- 
tion were in conference for several houra discussing the 
situation, namely, ‘‘the action of the miners’ leaders in 
bringing about the stoppages of the collieries, with the 
view of restricting the output and preventing a fall in 
market prices,” The result of the proceedings, which 
were private, as officially communicated to the press, 
was the following resolution: ‘* That such action as 
the Association are advised be taken against (1) the 
individual workmen, or some of them; (2) the men 
who tigned the notices calling the men out for the 
holidays ; and (3) the South Wales Miners’ Federation 
and the Miners’ Federation of Great Britain. Thata 
committee, consisting of the owners’ side of the 
Sliding Scale Committee, be hereby appointed to act 
for the Association in the conduct of such actions as 
they may be advised to take.” The action taken, 
whatever it may be, cannot fail to be of vital import- 
ance to working men. If they invite litigation, they 
must abide the results. There has been a rumour of 
a lock-out as the result. But this would aggravate 
the situation. Coal would become scarce and dear; 
the men would gain no advantage, and the public 
would saffer. Workmen would be wise in leaving 
markets and prices to take care of themselves. Their 
leaders are not able to control supplies and prices, 
but they may be able to regulate wages. 





A comprehensive and valuabls paper on “ Trusts 
and British Trade” was read last week before the 
Political Economy Circle of the National Liberal Club, 
by Mr. Robert Donald. The ‘‘Circle” is not devoted 
to party politics, but is regarded as an educational in- 
stitution inside the club, at the meetings of which 
papers are read by experts, whatever their political 
convictions may be, or to whatever party they may be- 
long. With the question of the right or wrong of trusts, 
as such, we have here nothing to do; it is too vast 
and complicated a subject to be- discussed in these 
** Notes.” But the curious thing in the discussicn on 
the paper was that two of the principal speakers rather 
welcomed trusts in relation to workmen’s organisations, 
but from totally opposite standpoints. One, a leading 
eocialist of the Democratic party, hailed them as a 
means of breaking down commercialism, and thus of 
paving the way for a democratic revolution, ‘‘ Ruin 
trade unions,” he said, “‘and then the people will 
revolt.” The other welcomed trusts as a means of put- 
ting an end to trade unions, which he declared were 
useless from an economic point of view, and disadvan- 
tageous. He declared that they did not materially 
affect wages, for if they had never existed, wages 
would have gone up just the same by reason of demand 
for labour, and the generous instincts of employers. 
Working men have strange advisers attimes. If they 


go astray, there is some excuse. But deep distress, 
caused by whatever means, and violent revolution to 





is often, indeed, very unwise, but the unions help to 
balance industria] power ; and if capital and labour 
could see their way clear to a mutual good under- 
standing, all would be benefited. 





There is still some uncertainty as to the advice 
which will be tendered by the Parliamentary Com- 
mittze of the Trades Union Congress as regards the 
policy of litigation. Some seem to favour fighting 
employers in courts of law, others are doubtful or 
opposed to such a policy. There are instances in 
which the unions must face the courts, as, for example, 
when they become defendants in a case. There are 
others, sometimes, when a question must be carried to 
the High Court, or even to the House of Lords. Such 
a one is that of the picketing injunction case at 
Blackburn—not that as to the band of musicians, 
but the first case where an injunction was granted. 
There a principle is involved, and the highest court 
can only pronounce a final verdict. But the passion 
for litigation is an imprudent one, and can never 
really solve labour problems. It seems not un- 
likely that the unions will have quite enough 
t> do as defendants, without becoming plaintiffs, 
and this appears to be Mr. Frederic Harrison’s 
view of the situation. The one great thing for 
the unions now to do is to keep a tight hand upon 
aggressive members. There are always some, the few 
in most cases, who are for a fight—by strikes if need 
be, by litigation if chance offers, or by some other 
means. Those fiery and oftentimes fussy members 
must be held in check. Prudence, a careful absten- 
tion from doubtful method:, must characterise the 
unions, 





The proposed great boycott of British shipping, in 
the ports of Holland, Denmark, Sweden, Norway, and 
southwards in France and Italy, by the dockers of the 
Netherlands, is doomed to failure, as every right- 
thinking man would desire that it should be, and 
as every well-informed person anticipated it would be. 
It was from the first a monstrous proposal, as impolitic 
as it was unjust. The idea was not that of trade 
union leaders pure and simple, but of political agita- 
tors who desired to make some political capital out of 
it. The idea appears to have arisen and been fostered 
as a retaliation upon us for the war in South Africa. 
It is not difficult to understand that Dutchmen feel 
irritated, even vengeful in this matter, as the Trans- 
vaalers are of Dutch nationality. But what has that 
to do with Danes, Swedes, Norwegians, Frenchmen, 
and Italians? Some of the dockers of Antwerp, Am- 
sterdam, and other ports may have been fascinated with 
the idea, but would it not have been a bad return for 
the supposed benefit the dockers derived in those ports 
from the English dockers in their labour struggles? 
It is a strange comment upon the doctrine of the 
brotherhood of man preached by Socialists, and of the 
doctrine of the solidarity of labour preached by trade 
unionists. If such a boycott could take place, which, 
in the face of commercial treaties, is more than doubt- 
ful, those who would suffer most would be the working 
classes of the ports boycotted, and the countries in 
which the ports are. This is another of the wild 
schemes into which some of the labour leaders of the 
present day have blundered. 


Labour reports from the North of England indicate 
a fear that depression in the shippiog trade is in pro- 
spect. The rates of freight are low, and the time is 
approaching when the Baltic ports will be closed. As 
yet the number of idle steamers is small, but some are 
only busy in connection with the war in South Africa, 
at the end of which many, it is expected, will be idle. 
For the present, however, the number of seamen 
unemployed is not large. It is feared that next year 
will be a dull one in the shipping trade. Coal-miners 
in Durham and Northumberland are busy ; indeed, 
in Durham they are busier than they were in the 
summer, in spite of the coal tax. The importation of 
Canadian iron is regarded as a possible factor in com- 
petition in the iron trade. 


It is reported that the Tudhoe Iron Works will be 
closed at the end of this month. They have been in 
existence for nearly fifty years, and one of the earliest 
of the mer converters was there erected. It is 
hoped that the works are only to be closed for a time, 
in order to be remodelled, but some fear that they will 
be definitely closed as metallurgical works. It is said 
that the cost of production is too great for manufacture 
to be profitable. Moreover, there has been a tendency 
of late for the blast-furnaces to go eastward. Three 
other firms have, it appears, gone in that direction ; 
it is thought ible that the Tudhoe works will 
follow, under the same company. But the closing of 
such works means great privation in the locality, for a 
time at least, and the ichabitanta feel uneasy at the 
prospect of furnaces out of blast. 





In the Wolverhampton district the iron and steel 





consumers whose stocks were low, or who had not 
booked contracts for future supp'i-s. But producers 
of finished iron have well-filled order-books, and are 
indisposed to force business at present, when pig iron 
is reported to be scarce, and the rates tending upwards. 
Some heavy orders for best bar and cable iron have 
been distributed by the Admiralty Department, but 
common unmarked iron has only been in moderate sale. 
Galvanised corrugated roofing iron and common black 
sheets are not so much in demand, but producers are 
able to maintain their rates. There has been increased 
activity in hoop and tube iron at full rates. Steel 
also is in good demand, but rates have not greatly 
increased. In the eogineering and allied industrie: 
activity is generally well maintained. Eogineers, 
boilermakers, ironfounders, bridge and girder con- 
structors, tankmakers, smiths and strikers, and those 
engaged on railway work are well employed ; and so 
also are those engaged in the chief hardware industries 
for the most part. So far the p sition is fairly good. 





In the Birmingham district business in the iron and 
steel trades is said to be conducted with great caution. 
Marked bar firms are well supplied with orders and 
prospects are hopeful. In unmarked iron there has 
been inequality in prices, makers in some cases accept- 
ing much below quoted rates. Sheets are in fair 
demand at quoted rates. The engineering and allied 
trades are for the most part fairly well employed, but 
not under much pressure. Other iron, steel, and 
metal-using trades vary, but are generally active. 





The position of the engineering trades throughout 
Lancashire continues much the same as previously re- 
ported. In the locomotive and railway carriage and 
wagon-building branches a considerable quantity of 
new work is contioually coming forward, and estab- 
lishments are so full of work that there is employ- 
ment for all engaged for the next year. And still 
orders come in, but early delivery is out of the 
question. A good deal of the new work is on Colonial 
account, for the Cape and South African military 
railways, and a further batch of orders for steel 
wagons is expected. Boilermakers are well supplied 
with work generally. Electrical engineers are still 
very busy, but new work is not quite so pressing in 
some departments. Machine-tool makers complain 
that they are completing orders in hand, and that 
the new work coming forward is no‘ sufficient to 
replace them fully. The textile machine-making 
branches are still very quiet, many firms being short 
of work. There are no material signs of improve- 
ment in this department of engineeriog. The iron 
trade continues slow, only hand-to-mouth business. 
Prices remain unaltered as regards quotations. 
Finished ironmakers are doing afaic amount of work 
and are well off for orders. sania 





There is a rumour, apparently well founded, that 
the master builders are contemplating a reduction in 
wages in many districts. The trade unions are on 
the alert, and it is expected that meetings will be 
held and protestations made against any attempt to 
reduce wages. Notification of reductions have, it is 
said, been addressed to the building trades of Birming- 
ham, to be followed by similar notices in other centres. 





The Spanish Government have introduced a Bill 
dealing with strikes, and the relations generally be- 
tween employers and workpeople. It “gomee to create 
arbitration courts to which all such questions shall 
be referred. It will be interesting to watch the pro- 
ceedings in connection with that measure, and to ascer- 
tain what it intends, and how it will work practically. 





At great meetings of colliers held on Saturday last 
throughout a large portion of the South Wales coal 
districts the men generally supported the action of 
the Operatives’ Section of the oven | Scale Com- 
mittee. Some of the speakers rather hinted that a 
dispute next year, or at latest in 1903, was inevitable, 
and they said that they were never better prepared for 
it than now. Does not that imply a determination to 
anticipate events because the exchequer is full? The 
policy seems to be a fateful one, and may be disastrous. 
The employers have, it is reported, taken out some 
700 summonses, probably as test cases. If the decision 
is adverse to the men, there is no reason why the whole 
should not be similarly treated. The action of the 
leaders is very much open to question on all points. 





At the recent municipal elections the working classes 
have in some cities and towns been very busy in trying 
to extend labour representation, and not without some 
success. In Bradford, Yorkshire, they have been 
largely successful, and also in some other towns to 4 
lesser degree. Fair wages, shorter hours, better con- 
ditions of employment, and better homes have been 
the rallying cries, sometimes with good effect. But 
what of West Ham? There, it issaid, the rates amount 
to 50 per cent. on the rental. 
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GAS-ENGINE RESEARCH. 
Second Report to the Gas-Engine Research Committee.* 
By Professor Freperio W. BurstatL, Member, of 
Birmingham University. 
(Concluded from page 631.) 
WE give on the present page and on pages 664 and 665, 
the Appendices Nos. IV. to [X., and on pages 666 and 
667 the diagrams, completing this reporb. 





BOILER EXPLOSION AT GORTON. 
A FORMAL investigation has been conducted by the 


Board of Trade, under the Boiler Explosions Act, 1882, | 


with regard to a fatal yo mere which occurred on 
April 25 at the works of the Great Central Railway Com- 
pany, Gorton, near Manchester. The Commissioners were 


Mr. Howard Smith and Mr. J. H. Hallett. Mr. Gough | 


appeared for the Board of Trade, and Mr. Rhodes, 
barrister, for the railway company, and for Mr. Thornley, 
works manager, and Mr. J. H. Thompson, boiler in- 
spector, both in their employ. 

In opening the proceedings, Mr. Gough stated that the 
boiler in question was one of the type known as a chimney 
boiler. The shell was 30 ft. long by 5 ft. 35 in. in dia- 
meter, composed of 11 belts originally 7; in. thick. It 
was one of two boilers employed for working a steam 
hammer, the pressure being 60 1b. on the square inch. The 
name of the maker and the date of make were unknown. 
Tn 1887 a new flue was added, and in 1888 the lower 
portion of the shell plates was renewed. In 1899 further 
repairs were made, the top end plate and the upper belt 
of the uptake, with their angle rings, being renewed, and 
the boiler was tested by hydraulic pressure to 100 lb. per 
square inch, and by steam to 70lb. The two boilers 
Nos. 13 and 14 were both at work on April 25, and both 
had been examined previously and reported to be in good | 
condition. On the morning of the date named the pres- 
sure was up to 60 lb., and at half-past ten the furnaceman 
opened the door of the furnace of No. 13 to look at the 
heat. It was opened only for a few seconds and then 
closed, and immediately afterwards the boiler exploded, the 
internal flue collapsing from end to end, and rupturing. 
Through the openings thus formed the steam and water 
escaped with great violence, wrecking the brick flues and 
heating furnace, hurling the débris in all directions, and 
so severely scalding the furnaceman that he died the 
same day. A coroner’s inquest had been held, and a 
verdict returned to the effect that the death had been due 
toan accident. A surveyor to the Board of Trade had 
examined the boiler after the collapsed flue had been 
removed for his convenience, and he found no evidence 
of overheating from shortness of water or from scale. 
The safety valves were found to be loaded to a pressure 
of about 56 lb. per square incb, and the steam gauge was 
practically correct. Some defective riveting was found, 
and although this might have contributed to the severity 
of the explosion, the Board of Trade engineer did not 


think this had been the cause. From calculations he had | - 


made he had found that the flue had lost its cylindrical 
form, and that the boiler was being worked with a very 
small factor of safety, so that a slight distortion of the 
flue would really bring about a collapse. 

Mr. J. G. Robinson, Locomotive Superintendent to the 
Great Central Railway Company, gave evidence as to the 
general system of inspection and working adopted. The 
boilers were not insured, and he thought for this type an 
examination four times a year was quite sufficient. Since 
the explosion he had, at the request of the Board of 
Trade, tested the sister boiler No. 14, and in that case 
the tube collapsed at a pressure of 245 lb. The two 
boilers had been worked under the same conditions, and 
as hard as each other. Witness had not gone into the 
question of what was the factor of safety for boilers of 
this description. 

Mr. John Timms, formerly foreman boilermaker at 
Gorton Works, gave particulars of the repairs, and said 
that the work was done in the usual manner and with 
the ordinary material. 
vy bmong other witnesses examined was Mr. William 
Thornley, the works manager, who said they had no other 
boilers like the exploded one. The authorities at the 
works thought the horizontal boiler was better and more 
economical. He had no very definite theory about the 
explosion ; he supposed there must have been some weak 
place in the boiler, but they had not been able to find it. 
There was, he thought, no evidence to show that the tube 
was not of cylindrical form ; and his information was that 
Nos. 13 and 14 boilers were both alike. They had been 
doing the same work since 1887. 

Mr. J. H. Thompson, boiler examiner, said that 
although he had noticed pitting in No. 13 boiler, it was 
not of a character which, in his opinion, called for any 
— attention. There was very little scale in the 

er. 

After some contradictory evidence as to whether the 
safety valve was blowing off or nob on the morning 
of the explosion, Mr. W. G. Trowell, engineer-surveyor 
to the Board of Trade, gave details of the examination 
he had made of the exploded boiler. In his opinion the 
cause of the explosion was the distortion of the flue. 
From the appearance of the flue after the collapse he 
could not form any conclusion as to how long this dis- 
tortion had existed. Ib might have been caused by 
shortnees of water or by the accumulation of scale. There 
was some defective riveting, but he did not attribute the 
explosion to that. After the explosion the flue was cut out 
and holes were drilled to ascertain the remaining thick- 
ness, and the mean was found to be }jin. Taking the 
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E Paper read before the Institution of Mechanical 
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GAS-ENGINE RESEARCH. 
APPENDIX IV. 
TaB.E I.—C Trials (sce page 666). Tabie VIII. 
SS — qonpeuuepunainatetepaenans 1 Baa ice “; “ ~~ me: 
Clear- | Stroke| Ratio: Clearance Surface,| Compression. | 8 | Pe es 3 2 s 3 Pa 
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AE MO OI RRS 3 Se | 238 2.23) £8 
eq. cm. | sq. cm. & Bee | 8am 3am B35 
1 852 6.522 0.34 1680 | 1035 oub. ft. | M3. 
SOI Sea ONIN T= ace meaEDES SATS 1 139 3.91 | 263 | 1.00 130 17.2 
Taste If. 2 | 13 | 382| 261 | 99 1.23 | 17.3 
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“| Minute. =| = Minute. 5 105 297/ 226 | .86 1.09 | 20.0 
Se ee re 6 96 2.72 | 22.8 .87 1.15 199 
1 198. | 96.2 7 st | 238) 207 |; 99 1.29 | 21.9 
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St aii a ie SEN ae TAGs 
Taser IV. | Jacket Temperature. Heat Given to Jackets. 
aes —~ ——— a - ban ; 
. rey » . umber. Nl | 
g a: Det aha Exhaust. ag | Per 
3 ee | eg oak | ES | | Explosion, | Per Cent. 
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Test o. | ate | Bee fee 1} 0.59 | 1.09 | 0.06 20 | Bas ear 
Number|e® Explo- per Exple-| of Air to |" "Galories 2| 0.67 0.99 | 0.06 3.30 | -9.1 
U | sion. sion. Gus per Litre. 3 o } ee 0.99 bes 38.05 -3.6 
| 4 54 | 0: 0.99 . 2.62 —0.6 
litre litres 5 | 0.50 | 0.90 0.97 0.06 2.49 -0.4 
1 | 0.687 3.41 5.0 5.0 6| 0.48 | 0.88 0.91 0.06 2.39 -08 
2 0.662 3.50 52 5.0 7| 0.47 | 0.64 | 0.94 | 0.06 2.14 +1.4 
3 0.611 358 5.8 5.0 8} 0.42 | 0.55 0.86 0.06 2.07 —5.3 
4 0.523 3.83 Ly | 5.0 = Dh -SE SNS A See 
5 0.499 3.94 9 5.0 
6 | o48t | 4.69 85 | 60 Tabie XIII. 
7 | 0.427 4.19 9.8 5.0 l 
8 | 0.413 4.25 0.3 | 650 Weights. Energy 
alain SE ty Et SEE aX = . we | 
| M Oe RE | of 
Taste VII. | l Total | suction| 2X, | Charge 
e Test Clear- | Weight |reripe. | haust | at Ex- 
| 8 i's a #8 No.| Air | ance he Ex- peor oe Tempe-| haust 
Be ke 52/415 f per Ex- | per Ex- Residue | plosion. * | rature. | per Ex- 
A\s 38 eS iS ane 3 | plosion.| plosion. per Ex- | | plosion. 
mee te o log - | | plosion. 
sig) &| $8| ge! g we oe | age 
ae] S| o| de) aS) |__| || a in| Bien aie || tae 
alle Peseta pa ange BES : Re s ‘ 
1/10.78| 0.82| 5.84 | 5.68 5.7 |.1862+.000116 T) . 2 | .00429 -00080 | .00547 967 1.12 
2 | 10.30| 2.00, 6.09 5.98 | 6,0 |.1854+.000115 T) . 8 | .00439 -00088 | .00562 907 1.04 
3 | 9.12} 4.12 | 6.80 | 6.66 6.7 |.1834+.000112 T) . || 4] .00470 | .00088 | .00588 877 1.03 
4| 7.92) 7.14| 7.74 | 800 | 7.9 |.1807+.C00108 T) . 5 | .00483 .00093 | .00604 857 | 1.93 
6 | 6.94! 8.12) 8.75 | 8.57 8.7 .1793+-.000106 T) . 6 | .00501 -00089 | .00617 797 -95 
6 | 6.44) 9.20 | 9.39 | 9.31 9.3 .1784+-.000104 T} . 7 | 00514 00117 | .00655 817 1.06 
7 | 6.89/ 10.99 | 11.11 | 10.88 | 11.0 |.1764+.000101 TT . 8 | .00521 00143 | .00687 757 | 1.01 
8 | 4.72 | 12 45! 12.60 12.66 _12.6 .1750+.000099 T 









































measurements generally, the flue had not deteriorated | the 
beyond what might be expected after 13 or 14 years’ uss. | had 

















revious witness. In his opinion, even if the tube 
een of good form, a pressure of 40 1b. should not 


The opening of the furnace door might in this case have | have been exceeded, as against 60 lb. with che tube nob 
done harm, as it set upa particular strees which would nob 
occur in a boiler of the ordinary type. 

Mr. William Harris, senior engineer-surveyor to the 
Board of Trade at Liverpool, confirmed the evidences of 





hap) 





truly cylindrical. The distortion might have been gra- 
dually increasing for a year or two, or it might have 
ned within a week or even 
This concluded the evidence, after which Mr. Gough 
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2 TABLE L—D Trials (see page 666). Tasie VI. 





| | Heating Calories 
|Ratio: Air) Value of Gas} _ per 
| toGas. | Calories per| Litre of 


Near- Clearance Surface. | Compression. : 
‘ance | Stroke | Ratio : | rest | Gasper E iExplo- 

Vol. in jo in | Clear. Vol. | | | states eee) Bi Litre Mixture 

is Litres. 7 " | | “ . ‘ . 
Liores. r Oylr. Vol. | Tota, |Jacketed. — | “= bi So be et 

—_—_— litres 

fq. cm.| eq. cm. | kg. per lb. per | 871 

eq cm. jeq. in. 

0.25 1559 905 8.72 124 
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0.624 
0.579 
0.553 
0.529 
0.479 
0.457 
0.425 
0.418 
0.392 
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TABLE VI. 
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Gas 
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DODIAE | Ratio : 


ht at ot 
Yrrs 
AS 

Soe 


Ko. 


Sonar ornwre 


| 
| 
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| CO, per Cent. 
| O per Cent. 


.1834+.(00112 T}. 
|.1827+.00011L T) . 
|-1811+.C00108 T) . 
|.1804+.000107 T) . 
-1785+.000105 T) .07 
.1778+.000103 T) .0706 
-1765+.000101 T! .0705 
.1756+.000100 T) .0702 
.1756+.000100 T| .0702 
.1745+.000099 T} .0700 


kg. per deg. C. | kg. per . C. i 
| sq. cm. | sq. cm. | —---- - - ee +2 
| * 268 66 Tasie VIII. 
| J 140 SE 
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115 | 
08 3 s .| Gas per Hour. 
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Explosion 
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.|deg. C.| calories 
862 i 
822 0.93 
872 0.99 
887 1.05 
842 0 98 
777 0.91 
787 0.92 

-00551 749 0.86 
é -00558 | 702 0.81 
-000211 -00551 637 0.71 
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SOWMNIM NMOL 


| Test Number. _ 
Explosions 
per Minute. 
Correction for 
| Suction. 
| Mechanical 
Efficiency. 
—_ 


tb. per kg. per | kg. 
|sq. in. sq. cm. 
| 58.3 
| 59.9 
61.9 
| 


a But it had never been condemned ; if it hud, the com- | 
4 pany would at once have ceased to work it. | 

M-. Howa'd Smith remarked that he was sure the, 
Great Central Railway Company would never work a 
def: ctive boiler if they knew it. 

Mr. Rhodes, continuing his defence, pviated out that 
the company had had the boiler periodically examined, 
once thoroughly, and three or four times partially, every | 
year, and had taken what in their judgment were reason- | 
| 92.9 | | 8. 3.51 able precautions to insure the safe working of the boiler. | 
} 95.4 | 47.5) 3 . 3.22 2.77) -77 0. The Court then adjourned until the following day, the | 
= Commissioners meantime visiting the works and making | 

Ss an examination of the exploded boiler. 
addressed the Court on bebalf «f the Board of Trade, and} On the reassembling of the Court, Mr. Howard Smith | 
submitted various questions on which judgment was/gavejudgment. He reviewed very carefully the evidence | 
desired. Among these questions were whether the/| which been tendered as to the construction of the 
boiler was fit for a working pressure of 60 lb. per| boiler, the system of working and inspection, and the 
equare inch, whether it had ever been condemned, | cause of the explosion. Mr. Thornley, as the works 
whether proper measures were taken by Mr. Thom manager, was responsible for the upkeep of all the 
and Mr. Thornley, whether the Ee was cal by | boilers at the Gorton Works, and Mr. J. Er. Thompson 
the neglect of both or either of these gentlemen ond. was responsible for their periodical inspection. Mr. 
if so, was the Great Central Railway Company liable for Thompson was a boilermaker by trade, and had served 
such neglect ? f his apprenticeship as such. He et career at the 

At the invitation of Mr. Howard Smith, Mr. Rhodes | Gorton Works as a riveter, and then e@ an insp3ctor 
addressed the Court in defence of the Great Central Rail- | of boilers, 116 boilers being under his care, including 26 
way Com . He urged that the explosion was an /| at those works. On this point it might be observed that 
accident which reflected no blame either upon the com- | although he had been described by Mr. Thornley as a 
pany or their servants. The inquiry had, he thought, | thoroughly practical boiler maker, he had had no 7 
arisen out of a statement made by a witnees at the inquest | in the inspection of boilers other than what he had pick 
to the effect that the deceased man had said some time} up when se repairs. He, no doubt, knew some- 
before his death that the boiler had been condemned. | thing about his duties, but the Commissioners did nob 
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TABLE X. 


evmernes 
Jacket Temperature. _ Heat Given to Jackets 


Test — — -—-—— ———— | ae 
Number. | | Per H 
| Inlet. Outlet. Explosion. Per Cent. 





| deg. Cent. deg. Cent. calories 
12 65 1.09 
1,18 
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Temperature at End of Heat Lost by Residue at 
Adiabatic Expansion. Exhaust per Explosion. 


deg. Cent. | 
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TABLE XI IT. 


Weights. | 


| 

Ex- | Charge 

Clear- | Total soeton haust | at Ex- 
ance | Weight. pene Tempe-| haust 
Explo- | Residue; re. | rature. per Ex- 
sion. | per Ex-| | plosion. 
plosion. 


| Test Number. 





kg. ys 3 . O.| deg. C. calories 
-€00329 | . F 862 0. 
000324 | . d 2 | 
.000295 | .0004: Wn 
000289 | . 
-000275 | . 
000255 | . 
-000244 | . 
000229 


1000227 | : (00634 | 
‘000211 | : | lo066s go 
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consider that he had had svfficient experience to be en- 
trusted with the very important duty of inspecting so 
many of the railway company’s builera, The first exami- 
nation Mr. Thompsun had made of this particulsr boiler 
was on December 27, 1898, when he reported that its con: 
dition was good, and that the working pressure was 601b., 
for which, in his opisiun, it was fitted. He did not av 
that time think it necessary to gauge the flue. Oa 
March 31, 1899, he again examined the boiler, and again 
reported its condition as good. In September of that 
year he reported that the first ring of the flue was pitted, 
and this pitting he noted in January, April, June, and 
September, 1900, recording the results of his examinations 
in a register kept for the purpose. The examination on 
June 7, 1900, was a thorough one, and Mr. Thompson had 
told the Court that he then found that the pitting had 
somewhat increased. He then gau the eecond and 
third rings of the flue and found that they were not 
materially out of shape, being only about jin. out of 
form. If he had found distortion existing to the 
extent of 4 in., he would have called the atten- 
tion of the works m r thereto. The Commis- 
sioners were of opinion that the flue at that time 
was not cubsbentiels out of form. The last examina- 
ye he made was on December 26 1900, when ~ reported 
+ there was pitting on the first two rings. No inquiry, 
however, — ed ig oan been —_ by the works 
manager or by any other responsible person as 
extent of that naan It was rather a matter of sur- 
rise to the Court that some such step was not taken, 
ie when an inspector of a boiler reported in that way, 
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Heat Additions. Calories per Explosion. i] Heat Given to Jacket 
20 ga aw e¢ So a2 | 
| "a i's \ae lf Se | fe i j 
on 2 a 83 AR Ag | 3 Bg || Duriag Con- Durin: 
g | ee , E Ag Test |rtant Volume| During g 
3 =/3 35 Sy. 5A Fs rhe | 38 | & 3 |Number|and Constant) Expansion Cee Total. | Measured. 
£46 3 3 | <8 > ae ie Be : oe a Pressure. ne 
e\ | -2|-4,| bales, Fe. | Be wi ie | 
=“ |2@| #8 |28s/ 854) gca|\sta|\ easel , | Beer a 
a )-@ ao Sok | a@ex| S59) 559 | a0 | Ag 0.48 0.33 0.06 | 0.87 0.83 
alg | tO | poe | BAA | BRT | SAS SRO | | ry iit 
Ag | 10.3 | 1.329 | 0.807 | 0,902 | 0.568 0.239 | 0.181 | Br ee on — | sol Psa 
B; | 9.8 | 1.120 | 0.929 | 0.953 | 0.626 | 0.278 | 0.303 | C, | 0.53 | 0.08 | 0.01 | 0.62 0.64 
— a —|—— , hice : 
C; | 11.0 | O42 | 119 | 0.616 | 0.586 | 0.308 | 0.308 |} | ATE TRIE NT 
PNT SE Se, | D | 0.74 | -0.03 | 0.02 0.73 0.66 
D; |10.8 | 0.36 | 1.04 | 0594 | 0.626 | 0.351 0.334 ae | ‘ ae bia, ssa Rote ee Fok 
APPENDIX VII. 
TABLE SHowinc Errect OF CHANGE oF ComPRESSION. LIGHTING Gas. 
re SQgrmerg ” eaenmaemai |S ail 
3S | Ratioof | Jacketed [64 | 23s | 2 one amu : | ; a5 
= | Clearance |Surfaceper (38 .| S53 |. ees Ss ee er ier Meee ea g 
5% |Volumeto| Cent. of |222/ $8 | 2 | | | | as 
2 | aes | Gee inal be JE suction, | Com- | Explosion) eg tic | Exhaust, | LHP. |B.H. P.| £€ 
<= | Volume. urface. > 2:= | Suction. : axi- jabatic xhaust. I.H.P. | B.H. P. 
a | isha = Pe = am Pression. mum. | Expansion. | te 
AT! 067 | 7 | 875 |2068|902 99 311 1145 | 952 357 | 3.86 | 272 | 0.70 
B9 | 0.45 69 | 4.86 | 203.5 | 97.3 90 | 336 | 1098 | 852 747 3.81 2.51 | 0.66 
C7 | 0.84 62 | 6.30 | 201.6 | 92.5 oo | Sse 1164 | 897 817 | 4.03 2.45 | 0.61 
DS) 0% | 58 | 8.44 | 200.8 | 93.7 84 | 8659 | 1094 | 707 | 749 | 4.06 2.81 | 0.69 
' 
5 eae Gas. Cubic | Temperature, | “ ‘ 
& | Exnausr. ee Tice al Lower Jocket Water. Heat BALANCE PERCENTAGES. Thermal 
ar Ratio | Heating | Efficiency 
Ss | paws Air ee Value of — a ae — Se ) pa on 
4 | 00» | o to | Gas Tau | | B.H -P. 
@ | per | per | Gas. | Fer, | er | Pebect, | Iolet. | Outlet. 1 H-P. | Jacket. | Exhaust. |Radiation | Total.| PeF Cont, 
& Cent. |Cent. Shes el | | | | | 
A7| 583 |1111|106| 46 | 49 | 57 | 11 | 6 | 189 | 90 | 494 | 27 |1000| a2 
B9 | 5.36 |11.78| 11.4 | 22.0 33.5 | 547 | «14 | (C61 21.2 | 29.0 | 432 | 80 | 964! 140 
C7 | 5.39 | 10.99] 11.0 | 20.7 4.1 | 662 | +16 | «(O61 21.9 | 30.0 43.9 2.8 $86) 13.4 
D 8 | 5.28 | 11.98 11.9 | 19.7 28.5 | 559 | 15 | 66 | 231 | 30.0 | 426 3.0 98.7| 15.9 
APPENDIX VIII. 
GALVANOMETER OBSERVATION. | Wire 0.0020 In. Diameter (see page 667). 
Wire 0.0025 In. in Diameter (see page 667). CRE Rite 
= Test number Y) | Yo Y3 
Test Number. | a; Xo. X;. | X,. —— 
—_—_ | - | — —— | Ratio of air to gas .. 11.8 | 13.5 13. 
Ratio, air to gas .. a ake: | Ie 12.1 12.1 Aan unites IO Henin Re CB — : = 
Point of Stroke. Temperatures, Deg. Cent. | Point of Stroke. u Temperatures, Deg. Cent. 
ere RS ear ce ig Te a ee 0.1 1340 | 1190 1100 
0.05 1460 | 1030 | 1216 1340 (.2 1290 1140 1100 
0.12 1440 | 1280 | 1294 1290 0.3 1170 1070 1040 
0.22 1440 1220 1278 1250 | 0.4 1070 1000 985 
0.38 1260 | 1170 | 1192 1200 0.5 905 945 905 
0.41 1245 | 1085 | 1187 1170 || 0.6 840 840 760 
0.52 1245 | 1030 | 1100 1180 || 0.7 815 775 700 
0.63 1070 880 1000 1000 | 0.8 815 740 660 
0.74 1030 880 945 945 || 0.9 750 675 630 
0.87 945 750 890 850 | é ~ ———- a 
- - — -—|| Suction . 380 55 : 
Bao is fs, ices 40 382 35 48 ieee i B | | " 
Thermometers. Thermometers, 
: Before | 0.275 0.714 0.272 0 69) : Before 0.426 0.380 0.478 
Toe point. {| itor | 0.251 | 0.600 | 0274 | Wire broke | icepoint .. {| Keer’! 0-458 0.380 0.476 
Fundamental Before | 0.103 | 0.262 | 0.103 0.265 || Fundamental { Before. 0.162 i 142 0.186 
interval After | 0.99 0.265 | 0.105 interval | After 0.162 0.142 0.186 
WrreE 0.0015 In. 1v DramxEreER (see page 667). 
| | | 
__ Test Number. | Zy. | Cee Test Number. oem gee ade Wee | Zs. In | Za. Zy | Zio 
Ratio. | 1L0 | 124 Ratio. | 122 | 122 | 122 | 122 | 126 | 12.8 | 128 | 12.9 
— Be SEIN AO EN [OE CORT NS Re serve: L eae Me 
| 
Point of Stroke. | Temperatures. Point of Stroke. | Temperaturer, deg. Cent. 
0.05 | 1490 | 1990 0.1 1230 | 1325 | 1570 | 1520 | 1560 | 1310 | 130) | 1400 
0.12 1470 | 1250 0.2 1160 | 1200 | 1470 | 1420 | 1440 | 1245 | 1250 | 1230 
0.22 1290 | 1100 0.3 1100 | 1120 | 1370 | 1870 | 1326 | 1170 | 1190 | 1210 
0.33 1170 | 1040 0.4 1040 | 1010 | 1260 | 1240 1220 | 1100 | 1130 | 1060 
041 1085 | 1040 0.5 910 | 860 | 1160 | 1130 | 1130 | 1010 | 1020 910 
0.52 945 945 | 0.8 | 87 940 | 1120 | 1100 1070 910 950 870 
0.63 8-0 880 0.7 810 | 820 | 1020 | 1030 | 1000 830 860 770 
0.74 740 840 0.8 | 710 } 740 | 980 940 | 920 730 | 850 730 
fee 7 760 09 660 | 720 | 890 900 850 690 | 750 730 
Suction. | ou 49 Suction. ee cs eee | ; 4 28 t | 42 | 34 54 
| ' | 
Bee THERMOMETERS, 
{ j "ea eal Ur Th ae backer 8 SEEN? Si = sini ae IY ath 5) 
Ice point before ..| 1.067 .197 [ce point before .| .734 734 e4t | 449 | 2578 | 1551 | 1464 | .505 
nes” << aie Wire | Wire eee ae ae Wire | .o14 421 | Wine | 561 | 449 | 524 
| e | | roke broke | 
F eee interval ‘is Puatenientet interva)| | | 
+. . A ore a, ‘a 27 | 17 P ‘ : . 
Fundamental interval me interva) = sais 2 awe i _ 
WO ve ae 18 | ME 229 | .179 | 215 | .176 | .209 
| } 


—S—_—_== 














Z4, Zs, Zg have long compensators: 





APPENDIX IX. 
Experiments on Time of Firing Charge. 

















Test Nominal Ratio Firing Point, 
Number. Compression. Air toGas. | Fractionof Stroke. 
Ib. per sq. in. 
By 71 8.7 0.76 
Bg 71 * 9.8 0.68 
Ds 124 7.4 0.97 
D4 124 8.0 0.96 
Ds 124 8.4 0.88 
D; 124 9.9 0.87 
Dg 124 10,7 0.86 
Dio | 124 11.7 0.74 
| 





"Experiment on Temperature during Compression. 
ny Point 0 = beginning of compression. — & 








Point of = PV 
oint 0} ture 
Stroke. Deg. Cent. Pressure. Volume. 7 
Absolute. 
kg. p. 8q. cm. litres 
0 299 ws 1.077 7.567 0.0272 
0.1 307 1.179 7.015 0.0269 
0.2 316 1,311 6.463 0.0269 
0.3 316 1.472 5.910 0.0275 
0.4 324 1.676 5.858 0.0277 
0.5 334 1.940 4.806 0.0279 
0.6 344 2.277 4.254 0.0281 
0.7 355 2.715 3.702 0.0282 
0.8 377 8.314 3149 0.6277 
0.9 402 4.193 2.597 0.0271 














Experiment Comparing Temperatures Measured with 
ndicator Open and Shut. 




















l | 
nme | Indicator Shut. | Indicator Open. 
deg, Cent. deg. Cent. 
0.2 of stroke | 1150 1190 
0.8 00 939 | 
Radiation Test. 
Heat Radiated | Mean Tem-| Air Tem- 
Tolet. | Outlet. per Hour. | perature. | perature. 
deg. Cent. | deg. Cent. | large calories | deg. Cent. | deg, Cent, 
(4.2 | 62.5 436 68.3 16. 

69.3 | 58.8 376 64.0 16.2 
69.5 | 61.2 360 653 17.0 
Trial for CO with Cooled Exhaust. 

—_ eit ta ees 
Revolutions per | } 
‘Minute: CO. | 0. co. 


~ 180 | 8.03 Ee en 0 


they would have thought that at all events the engineer 
in em or some other responsible person, would have 
inquired as to what extent the pitting existed, in order to 
know if the boiler could safely be worked at a pressure 
of 60 Ib. on the square inch, Mr. Trowell had told the 
Court that boilers of this class were exposed to unequal 
strains, caused mainly by the sudden opening of the 
furnace doors, whereby combustion was checked, and an 
inrush of cold air took place, setting up unequal contrac- 
tion or expansion. In Mr. Trowell’s opinion the explo- 
sion was due to the distortion of the flue caused by over- 
heating through shortness of water, or accumulation of 
scale, or perhaps by a sudden contraction, but when that 
distortion occu’ Mr. Trowell was unable to say— 
whether some time before the explosion or shortly before, 
and the Court quite understood and appreciated his 
inability to decide that — By culations, Mr, 
Trowell found that the collapsing pressure of the flue 
was about 87 Ib. to 90 lb. under steam and 162 lb. under 
water, and he had told the Court that a distortion of 
1 in. to 14 in. would be sufficient to produce a collapse 
at a pressure of between 50 1b. and 60 Ib. per square 
inch. In answer to various questions submitted by the 
Board of Trade, Mr. Howard Smith said that the Com- 
missioners considered that originally the boiler was fit for 
a working pressure of 60 1b., but they did not think that 
roper measures were taken by Mr. Thornley to satisfy 
imself that the boiler was being worked under safe con- 
ditions, at all events recently. In their judgment Mr, 
Thompson was not competent to thoroughly examine 
boilers, at least without some adequate supervision ; and 
they thought he should not have been entrusted with this 
duty. Besides this, when pitting was reported, Mr. 
Thornley didnot take any steps to satisfy himself as to its 
extent. The report merely mentioned “‘ pitting ;” ib 
might have been slight and immaterial, or it might have 
been gravely dangerous. Mr. Thornley seemed content to 
pass it over without investigution, and in this respect 
they did not think he took proper measures to ascertain 
whether the boiler was being worked under safe con- 
ditions. The boiler was periodically examined by Mr. 
Thompson, but, in the judgment of the Commissioners, 
the examinations were not properly made, although they 
thought he made them to the best of his skill. The 
plates should have been drilled in June or December, 
1900, to ascertain the extent of the pitting, and calcula- 
tions should have been made to ascertain the safe working 





pressure. It would then have been found that the boiler 
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wasnot safe ata working pressure of more than about 40 Ib. 
As a pressure of 50 1b. or 60 Ib. was necessary to drive the 
hammer, the boiler would have been useless unless fitted 
with a new flue. As the explosion was caused by 
the distortion of the tube, and as they were un- 
able to say how long befor® the collapse the dis- 
tortion appeared, they could not say that it existed 
to a material extent in December last ; the explosion, 
in their judgment, was not caused by the neglect of 
Mr. Thornley or Mr. Thompson. They must, however, 
point out that for some time before the explosion the 
boiler was being worked with a low factor of safety, and 
if this had solely caused the explosion, they would have 
had to find Mr. Thornley to blame, and seriously to 
blame, for not having ascertained the thickness o the 
plates of the flue when his attention was called on several 
occasions to the pitting, and for not having then ascer- 
tained what was really the safe working pressure. As 
the explosion was not caused directly by deterioration of 
the flue, the Commissioners were not able to say it was 
caused by the neglect of Mr. Thornley or Mr. Thompson. 
Tt followed, therefore, that the Great Central Railway 
Company were not responsible for it, and under the cir- 
cumstances no blame would be attached to them, and 
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there would be no order as to costs. Subsequently the | close of 1900 was 47, while 17 further pits were in course 
Commissioners and Mr. Gough expressed their apprecia- | of development. The number of workpeople employed 


tion of the valuable help rendered b 
pany to the officers of the Board of 


the railway com- | last year averaged 132,749, or 7491 more than in 1899, 8345 
rade in endeavour- | more than in 1898, and 10,333 more than in 1897. As 


ing to arrive at the facts regarding the explosion, and | regards the increase in the number of workpeople in 1900 
in particular for having, in compliance with the Board of as compared with 1899, 6.8 per cent. occurred in the staff 
Trade’s request, tested to destruction the companion | employed below ground and 3.4 per cent. in the surface 


boiler to the one that had exploded. 


The inquiry then terminated. 





staff. The number of working days last year is given by 
'M. Harzé at 300, and the wages paid averaged 3s. 94. 
per day, showing an increase of 18 per cent. as compared 


Brictan Coat-Mininc.—M. Harzé, Director-General with 1899, 30 per cent. as compared with 1898, and 
of Mines in Belgium, has published his report on Belgian 37 per cent. as compared with 1897. The capitalists 
coal production in 1900. M. Harzé returns the output of | interested in Belgian coal-mining realised large profits last 
the year at 23,462,817 tons, of the estimated value of | year, and their workpeople naturally received a higher 
16,338,7922. These figures —— the highest annual | remuneration than in former pericds. The aggregate 


extraction ever attained in 


Igium, and the greatest | profits of 1900 are returned by M. Harzé at 4,068, 136/.. 


value for any one year. We must, however, deduct from | spread over 108 collieries. Ten collieries were still worked 


these figures the consumption at the mines, and this re- | last year at a loss of 73,330/. There 


were 27 strikes last 


duced the extraction of 1900 to a net total of 21,239,353 | year among Belgian coalminers. Five of these, in which 


tons, of an aggregate commercial value of 15,637,405/., | increases of wages were dem 


ed, were partially suc- 


giving an average selling price of 142. 9d. per ton, or| cessful. One strike resulting from the dismissal of a 


4s. 4d. more than the corresponding average for 1899. | workman was also successfu 


1; the other 21 strikes 


The output of 1900 was obtained from 265 pitsin op2ration, | failed. The most serious strike occurred in the Liége 
or five less than in 1899. The numberof pitsin reserve at the | district. 
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THR HACKNEY MUNICIPAL ELECTRICITY 
WORKS AND REFUSE DESTRUCTOR. 


Tue electric station of Hackney was opened on 
Thursday, October 31, almost exactly a year after 
the laying of the foundation stone. The Provisional 
Order dates from 1893, when the now separated 
parishes of Stoke Newington and Hackney were still 
united, and was obtained at a cost of 1217. odd. When 
the Hackney Vestry had become the administrative 

dy, a large number of municipalities, comprising 
Dover, Bedford, Portsmouth, Oldham, Leeds, South- 
ampton, and also Shoreditch and St. Pancras, were 
visited by the committee to study the problems of 
electric lighting and refusedestruction. The committee 
having in 1897 resolved, on the motion of Mr. Jobn 
W. Whiter, that the vestry ehould itself put the Electric 
Lighting Order in operation under its own direct con- 
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trol, Mr. R. Hammond, M. lost. C.E., of Westminster, | 


(See Page 663.) 
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was requested to advise the committee, and he sub- | with red and malin brick facings and stone dressing. 
mitted in March, 1899, a scheme for the estab- | The engine-house, 130 ft. by 50 ft., is designed in bays 
lishment of electricity supply works in conjunction | with arcading, the walls being lined with white crys- 
with refuse destructors. The scheme was approved of, | topal tiles, the dado being of ivory-white glazed bricks 
and Mr. Hammond was appointed consulting engi-| with chocolate band. This building can accommodate 
neer, Messrs. Gordon and Gunton, of Finsbury, being | a 6000 horse-power plant. So far, two 500 horse- power 
appointed architects. Low-pressure continuous cur- | Willans and Robinson engines, and two 1000 horse- 
rent is supplied on the three-wire system, at 240| power engines of Messrs. Bellis and Morcom, of Bir- 
volts for lamp and 480 volts for motive power. | mingham, have been put down ; one of the former was 

The works have been erected on ground adjoin- | running on the 3lst ult. with direct exhaust. The 
ing the Lea Canal, and are situated at the lower | engines are all of the vertical type and will be con- 
end of Millfields-road, Lower Clapton ; the freehold | nected with condensers, situated on the same floor, 
site, of about five acres, has been acquired for | the pumps being on a lower level. The dynamos are 
80007. The whole scheme will cost about 285,000/. | supplied by Messrs. Holmes and Co., of Newcastle-on- 
it is estimated. The situation is very convenient, as|Tyne. A 15-ton crane, made by Messrs. Higginbot- 
coal can come up the Thames and the Lea Canal ; and | tom and Mannock, of Manchester, spans the fine hall, 
there is ample room for further extension. The build- | The distribution cables are laid in stoneware and iron 
ings, erected by Mr. J. Greenwood, of Arthur-street, | troughs filled with compound. The switchboard, by 
London Bridge, form a handsoms block of brickwork, ' Messrs. Ferranti and Co., Limited, of Hollinwood, 
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has been placed in a gallery, and faces the two large 
generator sets ; the twelve feeder cables start from the 
back of the panels. The battery, of 2800 ampere- 
hours capacity, comes from the Tudor Accumulator 
Company, London. The British Insulated Wire Com- 
pany, of Prescot ; Messrs. Johnson and Phillips, of 
Charlton ; and Messrs. Chamberlain and Hookham, of 
Birmingham, supplied the wiring, the arc lamps, the 
testing instruments, and the meters. The electrical 
outfit of the works is due to Messrs. Marryat and Place, 
of London. There is one condenser, by Messrs. Cole, 
Marchant, ani Morley, of Bradford, for each pair of 
engines. The water-cooling plant and the cooling tower 
have been constructed by the Klein Engineering Com- 
pany, of Manchester ; the feed pumps by the Worthing- 
ton Company ; two of the pumpsare driven by electric 
motors, two by steam. Steam will b2 generated in six 
Babcock and Wilcox water-tube boilers, three of which 
are placed in the boiler-houss, 

The other three boilers belong to the refuse-destrac- 
tor plant, which Messrs. Hughes and Stirling, of 
London, will have ready by nextspring. It is to burn 
160 tons of refuse in 24 hours at a temperature of 
2000 deg. Fahr. The garbage will arrive in tip-carts 
on an inclined approach in front of the building, and 
will be taken up from pits by bucket chain elevators 
and distributed from bins of 200 tons capacity over the 
hoppers, which are carried by brackets fixed to the 
fronts of the twelve furnace cells. There will be four 
furnaces for each boiler, and steam is, with the aid of 
reducing valves, to be raised at a constant pressure of 


250 lb. The smoke stack has a height of 200 ft., 
and 9 ft. internal diameter. A Green economiser has tel: 
been installed, 


For private lighting, 4d. will be charged per unit; 
for motive power, for which there is at present little 
demand, 2d. Meters will be let at a charge of ls. per 

uarter, and the free-wiring system has been adopted 
or the benefit of holders of short leases. The Borough 
Council will provide and fix the wires and fittings, 
charging a rental of 54d. per lamp per quarter for any 
lamp of any power up to 50 candles. ‘Free wire” 
consumers will be given the option of purchasing these 
wires and fittings on reasonable terms. 

The opening ceremony was presided over by the 
Mayor o} acer. At the banquet which was given 
by the consulting engineer, the architect, and con- 
tractors, in the Hotel Cecil, Mr. Robert Hammond 
occupied the chair. 








NOTES FROM JAPAN. 
(From Our Own CoRRESPONDENT.) 

NotwiItHstaNDING what I wrote in my last notes, 
the loan by the Russian Bank to the Tokyo Street 
Railway Company did not come off. With the pro- 
spects of a rice harvest at least 10 per cent. over the 
average, and a generally better feeling in business 
circles, shares are beginning to harden ; Japan railways 
are quoted at 72.95; Kiushiu ditto, 53.85; Tanko ditto, 
77.80; and Yusen Kaisha (Japan Steamship Com- 
pany), 75.60. 

In Yokohama exports exceeded the imports last 
month by 5} million yen. The total amount of exports 
being from this port 10,633,936 yen, and the imports 
4,884,445 yen for the month, the principal items 
being : 


Exports. 
Yen. 

Silk “a 6,590,094 
Waste silk - 386,774 
Habate silk... a 2,422,456 
Silk Handkerchiefs ... 310,167 
Tea sus ine ke 449,186 
Cotton yarn... is a se 17,160 
Copper ... see me pk au 427,997 

Imports. 
Cotton Se ak 369,807 
Rice 166,901 
Sugar 2,397,157 
Kerosene 894,718 
Cotton yarn 459,704 
Crepes 17,911 
Wool 206,394 
Metals ... = a ‘ 138,258 
Piece goods... S: ue 201,341 


The metal market is still very dull, and importers 
have very large stocks, while the retailer is much 
overstocked, ext month, after the rice is harvested, 
is looked forward to with much hope by metal dealers. 
The surplus rice ought to put something like 50,000,000 
yen into circulation. It is generally supposed that 
50,000,000 yens’ worth of 5 per cent. Government 
bonds have been sold at 90 per cent. of face value net to 
America. It has been talked of for some time, and it 
looks as if the transaction had at last been settled. 
This money will all be wanted by the Government to 
carry on public work ; and as a great deal of it will be 
spent in the country, it will puta lot of money into 
circulation, and improve business generally. 


Though for the month of September the exports ex- 


ceeded the imports for Yokohama, yet for the whole 
country the ian 


ce of trade was against Japan to the 





extent of 2} million yen, the whole foreign trade for 
the month being : Imports, 23,630,567 yen; and the 
exports, 21,342,914 yen. 

Japan deserves a few years of commercial prosperity, 
as she has had a hard time of it lately ; and I am sure 
she really has a prosperous future before her. 

Tokyo, October 3, 1901. 








THE MERCADIER MULTIPLEX 
TELEGRAPH. 

TuE following is a translation of a note presented to the 
Académie des Sciences by M. Mercadier, professor at 
the Polytechnic School, and inventor of the telegrap 
system bearing his name : 

“* It is known that by means of various arrangements (the 
apparatus of Van Rysselberghe, Maiche, Cailho, Picard, 
&c.) placed in parallel on a telephone circuit, it is possible 
to send simultaneously into the circuit telephone ve 
and signals from ordinary telegraph apparatus, such as 
the Morse, Hughes, &c. % 

‘* This result depends on the difference in the properties 
and effects of continuous currents and those of the un- 
dulatory currents produced in telephonic apparatus. This 
must also hold good for every system of telegraphy other 
than a telephone which employs undulatory currents for 
the formation of signals—as, for instance, the system of 
multiplex telegraphy which I described in the Comptes 
Rendus, in the Annales Telegraphiques of 1898, and ia 
the Journal de Physique of 1900 (ENGINEERING, June 
28, 1901), in which the signals result from the em- 
ployment of undulatory currents produced by electric 
tuning-forks. 

‘*In fact, I announced as certain the possibility of em- 
ploying gu pee | in the same circuit, the multiplex 

egraph and an ordinary telegrapb. I have recently 
been able to verify this very completely. 

“In the month of July last, whilst making trials with 
the a telegraph on a circuit from Paris to Bor- 
deaux, and whilst utilising one of the arrangements above 
mentioned (that of M. Cailho) it was found that we could, 
during whole hours, transmit and receive telegrams in 
the multiplex undulatory current system by several 
operators (as — as twelve at one time) and during 
the same time, wit! rators even perceiving it, 
transmit and receive, with a Morse apparatus, a Hughes 
apparatus, or even a Baudob with four keyboards, other 
signals, service messages, and telegrams, by employing 
continuous currents. 

“*This result was obtained, not only in the terminal 
stations at Paris and Bordeaux, but also in an interme- 
diate station in the same circuit established at Tours. 

‘‘These experiments have further presented no diffi- 
culty, nor have they necessitated any modification either 
in the ordinary telegraph apparatus or the multiplex 
system. Their importance from the scientific point of 
view, or from that of the intensive utilisation of telegraph 
wire systems will be immediately evident ; for on the 
one hand, they show that in a single point of a metallic 
circuit, it is possible at one moment, and without con- 
fusion, to cross as many as twenty-five simultaneous 
electric movements, a remarkable experimental confirma- 
tion of the mechanical law of small movements ; and, on 
the other hand, that either between two terminal stations 
connected by a circuit of 700 to 800 kilometres in length, 
or between intermediate stations inserted along the 
circuit, it is possible to exchange more than 1300 tele- 
grams of twenty words each in an hour, of which 900 
can go either way. 

“To givea ——_ idea of the rapidity of transmission 
that can be thus obtained, it is only necessary to say that 
the text of a page of a large newspaper, such as the Z’emps, 
which contains about 9000 words, could be transmitted 
from Paris to Bordeaux by the multiplex system alone, 
employing twelve transmitters (cutting the text into 
twelve portions), in the space of one hour only ; by the 
multiplex and a Baudot with four keyboards, working 
simultaneously (cutting the text into sixteen parts), in 
about half an hour; and, further, during this same half- 
hour the station at Bordeaux could transmit to Paris by 
the multiplex, with the same apparatus, a text equivalent 
to a half-page of the same newspaper.” 


out the o} 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 29th ult., there was launched the 
screw steamer Thespis, builb by Messrs. Sir Raylton 
Dixon and Oo., Limited, to the order of Messrs. Lamport 
and Holt, of Liverpool, for their Brazil, New York, and 
Liverpool trade. The principal dimensions are: 390 ft. 
by 50 ft. by 20.6 ft. moulded, and she has a deadweight 
carrying capacity of about 6450 tons on a light draught of 
water. ea dea ga) engines will be supplied by 
Messrs. Richardsons, Westgarth, and Co., Limited, of 
Hartlepool, having cylinders 27} in., 46 in., and 74 in. in 
diameter by 54 in. stroke, provided with steam by three 
large double-ended boilers working at 200 lb. pressure. 
Both hull and machinery of this vessel have been built 


under the Special Survey and to take the classification of 
the British Corporation for the Survey and Registry of 
Shipping. 





On Tuesday, the 29th ult., the large steel screw steamer 
Battersea Bridge, built by Messrs. William Gray and 
Co., Limited, for the Bridge Steam Shores Company, 
Limited, London (Messrs. Moor, Innes, and Co., 
managers), was taken to sea for her trial trip. The 
vessel is 341 ft. in length, 47 fo. in breadth, and 27 ft. 4 in. 
in depth. The engines are of the triple-expansion tyRe, 
having cylinders 25 in., 40 in., and 65 in. in diameter by 
42 in. stroke, and have been supplied from the Central 
Marine Engine Works of the builders. Two large steel 





boilers working at a pressure of 160 Ib, per square inch 
supply the necessary steam. Notwithstanding the un- 
favourable state of the weather and the heavy sea prevail- 
ing at the time, a satisfactory trial was effected, and a 
speed of 11 knots attained. 


The s.e. Mira, which has been built for Messrs, 
Bessler, Waechter, and Co., of London, by Messrs. C. S. 
Swan and Hunter, Limited, of Wallsend-on-Tyne, was 
taken to sea on Thursday, the 3ist. ult., for her trial trip. 
The Mira is a steel screw steamer of the following dimen- 
sions: Length over all, 355 ft.; beam extreme, 47 ft. ; 
and depth moulded, 29 ft. 1 in. ; ard she has been built 
to carry oilin bulk. For this purpose she is divided by 





h | an athwartship bulkhead and centre line bulkhead into 


twelve separate oil tank compartments. These will be 
filled and emptied by two large duplex pumps. The tanks 
have been arranged to carry 5100 tons of oil, and the 
vessel will carry, besides her oil cargo, 500 tons of bunker 
coal. The machinery has been constructed by Messrs. 
Blair and Co., Limited, of Stockton, and consists of a set 
of triple-expansion engines, having cylinders 25 in., 42 in., 
and 68 in. in a 45 in. stroke, steam being sup- 
plied by two single-ended boilers 16 ft. 6 in. in diameter 
by 12 ft. long, working at a pressure of 1801b. The ma. 
chinery on the trial trip worked without a hitch and 
the vessel attained a speed of 11} knots, which was con- 
sidered highly satisfactory. 


Ono Saturday, the 2nd inst., the s.s. Tolesby, built by 
Messrs. Ropner and Son, of Stockton-on-Tees, to the 
order of Messrs. R. Ropner and Co., of West Hartlepool, 
made a very satisfactory official trial trip in the Tees 
Bay, her average 8 being 104 knots, her engines 
having been supplied by Messrs. Blair and Co., Limited, 
of Stockton-on-Tees. 








Messrs. Wood, Skinner, and Co., Limited, successfully 
launched from their shipbuilding yard at Bill Quay, 
Newcastle-on-Tyne, on Wednesday afternoon, the 30th 
ult., a steel screw steamer, named the Romsdal, which 
has been built by them to the order of Captain O. A. A. 
Hirsch, of Christiansund, Norway. The principal dimen- 
sions of the vessel are as follow, viz.: Length, 280 ft.; 
breadth, 39 ft. 6 in.; depth moulded, 21 ft.; with a dead- 
weight carrying capacity of about 3100 tons. She is of 
the improved single-deck type, with short poop, bridge, 
and top-gallant forecastle, and is provided with water 
ballast in the cellular double bottom, all fore and aft and 
in after peak tank. The propelling machinery bas been 
constructed and will’ be fisted by the North-Eastern 
Marine Engineering as og Limited, at the North- 
umberland Engine Works, Wallsend-on-Tyne, and will 
consist of a set of triple-expansion engines of the improved 
type, having cylinders 21 in., 34 in., and 56 in. in diameter, 
with a stroke of 36 in , steam being supplied by two 4 
steel multitubular boilers working at a pressure of 170 lb. 
per square inch. 








THe NORTHUMBERLAND COALFIELD.—There is a move- 
ment among some of the colliery-owners of Northumber- 
land to put down a — power station in the heart of the 
Northumberland coalfield, for the purposes of a cheap 
electricity supply for li heing, power, and traction. A 
syndicate is being formed by the mine-owners and those 
connected with mining for the pur of making an 
application to Parliament in the coming session. 





““WatrR-HaMMER” IN Steam Pires.—Abt a meeting 
of the Manchester Literary and Philosophical Society 
on the 29th ult., Mr. C. E. Stromeyer read a paper on 
‘*Explosions of Steam Pipes due to Water-Hammers,” 
dealing with the subject both from a theoretical and 
practical point of view. He referred to the reports of 
the Commissioners of the Board of Trade, according to 
which about fifty steam-pipe explosions have occurred 
from the above causes during the last seventeen years, and 
that the majority were brought about by the opening of 
drain cocks of steam pipes in which water had accumulated, 
while a few were clearly due toa plug of water having 
been shot from the boiler ends of the pipes to the engine 
ends. Mr. Stromeyer first investigated the pressure 
which is set up when an elastic body suddenly comes to 
rest, the solution of which problem was correctly 
guessed at by Dr. A. Ritter in 1889, but he was 
unable to give a proof of the possibility of discon- 
tinuity of motion, which is part of the phenomena of 
an elastic blow. This pointd was fully gone into by 
Mr. Stromeyer, and also illustrated by means of 
an unloaded helical spring. Having established this 
theory, it was easy to see that when an clastic prismatic 
body is moving axially, its front surface comes to rest 1n- 
stantaneously on contact with an unmovable obstacle, 
while the more distant ap of the bar come to rest also 
instantaneously when the wave of pressure or of change 
of velocity reaches them. This wave travels with the 
velocity of sound, and as the tail end of the bar has main- 
tained its velocity it is quite clear that the axial pressure 
in the bar is the product of the elasticity of the material 
into the ratio of the velocity of the object to the velocity 
of sound. With the help of this theory it was easy to 
calculate the pressure which a plug of water of a given 
length travelling a given distance under the influence of 
a given pressure will exert if brought to a fall stop. 
This was illustrated to the meeting by the bursting of 
two glass tubes by means of water-hammers. | A nove 
experiment was then also made, showing how violent are 
the concussions seb up even in a small glass tube if the 
water which was originally contained therein was drained 
off while under steam pressure. hen f engineers were 
present at the meeting and mentioned some interesting 


cases of burst pipes. 
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DIE FORGING.—No. X.* 
By JosepH Horner. 


| shown in plan and end view—being fixed on the | form and the beading is given to the cover between 
| bed of the press; the other, B, being carried on | these dies in one squeeze. The bottom die A is 
the horizontal ram. The collar lies in the space a, | bolted to the table of the press by four lugs 
In this article we shall conclude the examples | and is welded by the horizontal movement of the (Figs. 275 to 277). Itis lightened out underneath, 


of die forging selected from the work of the Swin- ram. The blocks are of cast iron, faced with steel 


don shop, taking mostly those which present diffi- 


culties due to depth or awkwardness of form. 
The top 


plates, in which the recesses a, a are bored. In the 
|second operation the collar B is welded to the 





cover for an 18-in. vacuum cylinder small flange C in the same dies by the downward | casting —though 
(illustrated in Figs. 270 and 271) affords an inte- pressure of the top ram. In the third operation | manent—the a 


but is nevertheless a massive casting. As the 
rather narrow beading of the die would soon crack 
and wear out if made of iron with the body of the 
the solid body is practically per- 
ad is formed by a ring of steel let 


resting example of a large stamping which at first the plate A is welded to the other end of the’ into a turned groove, and which is easily renewable. 





Fig.270. 
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sight seems to present great difficulties in conse- 
quence of the presence of the flanged neck. It is 
made in three parts, as indicated in Fig. 272—a 
plate A, ring B, and flange C, united with butt 
welds, and the cover is completed in four 
operations. 

In the first operation the collar B is welded 
between the blocks in Figs. 273 and 274, one, A— 





* Errata.—On page 470 ante, centre colump, lines 26 
and 27, for ‘‘are heated by the waste heat of moltitubular 
boilers, which are placed over them,” read “‘are fitted 
with multitubular boilers, which are placed over them, and 
heated by the waste heat.” Also on page 570, middle 
column, line 9, for *‘30-ton” read ‘‘30.cwt.” 
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Fig 284. 
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collar, the latter being turned round to lie in the | This is seen in sectiun in Fig. 276. The top die B 
recesses b, b, and the resistance to the downward (Figs. 278 and 279) is attached to the top ram by 
pressure is taken on the face of the block ¢ cast) 


on A, and for which a recess is cast in B. A drift 
is then driven through the hole. In the fourth 
operation the dished form is given to the plate in 
the dies (Figs. 275 to 279). These comprise a 
bottom concave die A, and a top convex cne B, 
The cover is first centred by a pin which fits into 
the hole a in the centre of the bottom die (seen 
in Figs. 275 and 276), and which also fits the 
hole in the cover. The top die has a large 
hole b which affords sufficient space for the flange 
of the cover to come up into. The final dished 





turned up, and the central boss formed. The dies 


two bolts passing through the holes cast for the 
pu on each side of the central hole. 

An 18-in. piston (Fig. 280) for the same vacuum 
cylinder is interesting from the inward curving of 
the flange or rim, which might seem to make it 
difficult of extraction from dies. The modus operandi 
in this case is as follows : 

For this size piston a piece of plate is cut to 
1 ft. 11 in. in diameter and a 2-in. hole is punched 
through the centre. Inthe second operation the 
plate is dished into shape at one heat, the rim 
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employed for this work are shown in Figs. 281 to 
283. They comprise three portions—the outside 
bottom die A, the bottom middle die B, and the 
top die C—the various relations of which to the 
finished piston are at once apparent. The outer 
die A is bolted to the bed of the press, the inner 
or middle one B is attached to the bottom ram, the 








precisely ia the manner adopted by boilermakers 
for correcting angle-iron rings subsequently to 
weldiog up. But in this case an inner block is not 
necessary atall. The piston is rotated through a por- 
tion of a circle in the dies by tongs in the intervals 
of the squeezing action of the horizontal dies. To 
permit of this manipulation is the object of leaving 











|ing through a flange cast on the back of the die. 
‘The dies are heavy, and are lightened a little, 
| which is the object of cutting off the keen angles 
'on A and B. 


Fig. 288 illustrates an iron buffer guide, which 


_is shaped in dies. It is made in three pieces, A, B, 
C (Figs. 289 a1d 290). The plate A is shorn to size, 


Fig. 283. 
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Fig. 292. 
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top one C tothe topram. In Fig. 281 the three 
dies are shown in their exact relations previous to 
the act of pressing, but the plate is not shown, in 
order to leave the details of the dies clear. In 
Fig. 282 the top die is removed to show the lower 
ones; Fig. 283 is an inverted plan of the top die C. 
A loose pin fits into a hole in the top block, and 
by it the flat piece of plate for the piston, already 

unched with a centrai hole, is centred, and the 
Saas (compare with Fig. 280, page 669), subse- 
quently pressed down into the hole in the lower 
block B. Simultaneously the rim is being turned 
up by the outer edge of the lower block B actuated 
by the bottom ram, inte the inside of the top 
block C, and the plate is thus dished between the 
top and the bottom blocks. 

At this stage we have now a plain piston 
(Fig. 284) that only requires to have its rim set 
out to the shipe shown in Fig. 280. This is done at 
another heat, in another pair of dies (Figs. 285 to 
287), one of which A is fixed, the other B is attached 
to the horizontal ram. The point to note here is 


that there is no middle block, which would, of | 


course, interfere with the withdrawal of the forging 
after the rim had been set inwards. The outer 
dies are formative, and the inner edges of the rim 
must bend to the contour imparted by the squeez- 
ing of the encircling dies. In another instance of 
undercutting, in which an inner block was essential, 
this was formed in three segments, opened out 
simultaneously by a central pin, and capable of 
being drawn inwards by the removal of the pin, 
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Fig.£95. 








Fig.294. 
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the open spaces ata, «. The squeezing and rotation 
thus alternate until the undercut form is imparted 
evenly all round thering. The block A is fastencd 





in Figs. 285 and 287, which explains the cutting of the 
_ block B to pass clear over the flange and its bolts. 
B is fastened to the horizontal ram by bolts pass- 


to the table of the press by bolts in the flange seen | 





and the hole punched ; the ring B is rolled conically 
and the ring C parallel. B has a jo'nt running 
parallel, C one diagonally ; C is welded, Bis not, 
the joint being merely closed up. The we'ding 
and finishing are performed as follows : 

The flange A and the ring C in which the bead- 
ing is formed are welded in two seprrate heats, and 
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in two separate dies to the body B. The dies in 
which these operations are done are seen in Figs. 291 
to 294, A Aand BB. These fit into cast-iron blocks 
C, C. The dies interchange in the massive bodies C 
and C, fitting therein with a slight amount of clear- 
ance, with tapers in the manner shown in Figs. 292 
and 293. A certain number of flanges are welded 
in the pair of blocks A, A, after which the latter 
are changed and the beadings welded in the blocks 
B, B. In each case the form is completed at the 
time of welding, namely, the external and internal 
radii next the flange and the beading at the front 
end. The flange is pressed down by a plain block 
attached to the top ram, and the upper half of the 
bead is afterwards formed by another top block, 
which is illustrated in Figs. 295 and 296. This is 





provided with a central stud that just fills and 
finishes the hole in the forging (Fig. 288) down to' 





























the shoulder, at the same time that the bead is 
being finished between the bottom dies B (Figs. 293 
and 294), and the concavity of the top die (Figs. 295 
and 296). 

Fig. 297 illustrates a ring of angle-iron section 
stamped from ,’;-in. steel. A circular sheet of steel 
has a13-in. hole cut init, after which it is laid 
upon a bottom external die, and a top die is 
brought down upon it to hold it firmly, while a 
bottom ram brings up a die which turns the plate 
up against the interior edge of the top die. 
Fig. 298 shows the dies in their due relation to 
the ring at the moment of finishing the latter— A 
being the bottom external die, B the top one, and 
C the internal flanging die. Fig. 299 is an external 
view of A, Fig. 300 a plan view of the same, and 
Figs. 301 and 302 are section and plan respectively 
of the flanging die C. The holes in A are cast for 
the insertion of iron bars for the purpose of lifting 
the block about by. 

In this work the hydraulic press is seen to advan- 





tage. In its absence, rings of this kind are turned by 





a central plug of conical shape, driven by the steam 
hammer through a flat plate laid upon a bottom die, 
into which the plate is bent by the plug. This isa 
common device in boiler shops for forming the 
angle rings for the uptakes of vertical boilers; a 
method which is neither so accurate nor so expe- 
ditious as that performed by the press and dies 
like those illustrated. 

An interesting example of very deep stamping is 
given in Fig. 303, a partially completed buffer 
socket or guide, which is made from a piece of 
= steel plate, without any reduction in thickness 

uring the process. It is produced in five heats, 
the first two sufficing for pressing it through three 
successive pairs of dies, the third for swaging the 
body to finished diameters, the fourth for partly 
turning over the flange, and the fifth for finishing it. 





A disse 2 ft. 2 in. in diameter is taken and 














laid upon the bottom die A in Figs. 304 
and 305, which is carried by three stools on 
the table of the press. Fig. 305 is an inverted 
plan of this die to show its stools or feet. It has a 
hole 17 in. in diameter at the lower end, and a pin, 
B, 9 in. in diameter forms the top block by which 
the plate is pressed into the die, at which stage the 
forging is like Fig. 306. At the same heat the 
plate is still further reduced in a 12-in. die by a 
74-in. pin. Itis then reheated, and the final pressing 
done by a 6-in. pin, half-way through an 8-in. die. 
As the forms of these are similar to those shown in 
Figs. 304 and 305, it is not necessary to repeat them 
all. When the forging leaves the last die, it goes 
into a pair of swages, and a mandrel is inserted in 
the middle and turned about by a long handle and 
lever, while a few squeezes are given between the 
swages. These details are illustrated in Figs. 307 
to 309. A and B are top and bottom swages, carried 
on the top ram and table of the press respectively, 

the slot holes for insertion of the necessary bolts 

being seen, and round holes are also cast for handling | 





the blocks by. The buffer guide is seen in place, and 
also the mandrel C in which the handle D is cast, 
manipulated by the lever E in the fashion common 
in the smithy. In this way by squeezing the guide 
in the intervals of rotation through arcs of circles, 
the conical form is converted into the combined 
conical and parallel form required, seen in section 
in Figs. 303 and 308, and any inequalities left from 
the punch are corrected. Afterwards the convex 
end is cut off and the work is put vertically in a 
bolster, and the flange partly turned over under the 
press, after which it is finished flat in another opera- 
tion. Theblock in which this is effected is very similar 
to that shown in Fig. 310, which represents one 
for an open-ended socket. The block is allowed a 
vertical movement of 2 in. in the manner shown. 
It is connected with the press head by two bolts au, 
upon which sliding occurs while the downward 
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pressure is being exercised on the flange. But 
when this is done, two blocks b b, 2 in. thick, are 
inserted, which keep the space open, and then 
a bottom plunger comes up and forces out the 
forging upwards. 

The ease with which welding is done with the 
presses is well exemplified in many pieces of work 
at Swindon, of which an illustration or two may 
be given. 

The Mansell rings for wood centred carriage 
wheels are of the section shown in Fig. 311. The 
length of rod required for a ring is heated and 
placed in horizontal power rolls, which quickly turn 
it intoacircle. About 3 in. overlap is left at the 
end for a lap weld a (Fig. 311, page 672). This is 
then reheated and welded at one squeeze in the die 
block (Figs. 312 to 314). The bottom block A has a 
groove in which the ring is laid, the beading lower- 
most ; and the top one, which is bolted to the top 
ram, comes down and closes the weld by a single 
squeeze cn the flat face. 

Another job of welding is the axle guards which 
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are used in immense numbers for the wagons. To 
produce these (Figs. 315 and 316) some preliminary 
bending and setting are necessary, which is 
effected in dies (Figs. 317 to 319). In manufacture 
the middle part of the guard A (Fig. 315) is pre- 
pared separately, and B B are bent, set, and 
welded to it with lap joints. It is the bending and 
setting of B that is effected in the dies in Figs. 317 
to 319. Ais the block against which the bars are 
set to their angles (compare with Fig. 315) against 
the face a (Figs. 317 and 319) by asingle squeeze of 
the die B which is attached to the horizontal ram of 
the press. Then the faces b, b of the die A are 
those upon which the setting seen in Fig. 316 is 
done—two faces being necessary, one for the right, 
the other for the left-handed horns B, B. After a 
large number of pieces have been prepared, the 
welding is done elsewhere in a recessed block 
(Fig. 320), which insures that all the pieces A and 
B shall be welded at a uniform angle. 

A device adopted at Swindon is that of giving 
clearance on the die faces for the fins. Many dies 
are recessed rather deeply on the face at a little 
distance away from the edges of the forging recess, 
and this is done with the object of providing a 
large space to receive a redundancy of fin, and 
which would otherwise, by extending over the face, 
keep the dies far asunder. The advantage lies in 
those jobs which are stamped from a rough mis- 
shapen mass drawn down under the hammer, 
assisted by the unaided eye. Thus the block 
(Fig. 321) for a scroll iron is grooved all round the 
margins of the figure. The roughly-made blank is 
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seen in Fig. 322. It is just drawn down with little 
regard to shape or dimensions, and bent round 
before stamping. Another is the railway-carriage 
key finished in the die (Fig. 323), having a deep 
grooving, from a rough blank, seen in Figs. 324 
and 325. 

These dies, and all those for the lighter class of 
work, are cut from lumps of mild steel in the shop 
located on the plan view in a previous article. 

But for most of the dies used at Swindon cast 
iron vastly predominates, and scarcely any are 
banded. As the work is chiefly done under the 
hydraulic presses, the jar which is so destructive to 
cast-iron dies under hammers is eliminated. Appa- 
rently, cracked dies are nearly unknown. The 
metal is very massive, ranging between 3 in. and 
5 in. in thickness. Handles are seldom cast in, 
but plenty of holes are cast in the die bodies for 
the insertion of rods by which the dies can be lifted 
and turned. Very strong lugs are cast for the 
attachment of dies to the presses, and the holes 
invariably come clear out to the outsides of the 
lugs, which renders the insertion of bolts easier 
than it would be if ordinary holes were cast in. 





THE NEW VICTORIA STATION AT 
NOTTINGHAM. 

In the sixty-seventh volume of ENGINEERING we 
described and illustrated many of the important 
works on the Great Central Railway extension to 
London ; but pressure on our space prevented us 
from following up this most interesting topic, and 
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we now return to the subject, principally to deal 
with the splendid joint station at Nottingham, the 
convenience of which has now been established by 
its use for some time by the two owning companies 
—the Great Central and the Great Northern. 

This station is certainly the most important 
piece of work on the northern section of the 
line of which Mr. Edward Parry, M. Inst. C.E., 
is engineer. In this and other work he has been 
assisted by Mr. Frederick W. Bidder, M. Inst. C.E., 
who has had charge of the details of the con- 
structional work, while Mr. A. E. Lambert has 
been responsible for the architectural details. Mr. 
A. A. Barker has been resident engineer on the 
Nottingham works. The station, as we have 
stated, is the joint property of the Great Cen- 
tral and Great Northern Railway Companies, the 
latter using the permanent way of the former for 
some distance south, as well as north, of the 
station, and in this way obviating a long detour 
on the route from Grantham to Derby and the 
Midlands. 

The site of the station is very central, and the plan 
is admirably arranged alike for dealing with a large 
volume of traffic and for the convenience of pss- 
sengers. A plan is given on page 678 (Fig. 1), from 
which it will be seen that the station lies between 
two tunnels, known as the Victoria-street and Mans- 
field-road tunnels. The length between the tunnel 
faces is 650 yards. At the north end the rail level 
is 58 ft. below the original surface, at the south end 
29 ft. ; but in the centre there was a depression in 
the original contour, the depth there being only 
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23 ft. 
the station was 580,000 cubic yards. 


was good sandstone, which had to be blasted, 
and was subsequently removed by a steam navvy. 


Towards the south end, however, as in the 


Victoria-street tunnel (Fig. 3), it was soft, being 
partly made ground, and 1t was easily removed. 
At the south end very heavy walls were built, 
as shown in section in Fig. 2. 


40 ft. 


of 20 ft. below the surface. It was built of sand- 


stone in clay instead of cement, the width being 


about 7 ft. 

As shown on the plan, there are two island plat- 
forms, each of a maximum width of 68 ft., the length 
being 1270 ft., and the total length of platforms at 

which trains can stand is about 14 miles. There is a 

bay at each end of each platform 400 ft. long, with 

two lines of rails in each. The platform walls 
are built of brickwork faced with Staffordshire 
brindle brick, the height being 3 ft. The cope- 
stone, like the paving, is of granolithic stone. 
There are nine lines of rails through the station, 
excluding the double-line bays at each end, 
so that the platforms will accommodate fourteen 
trains at the same time, the total rail mileage 
within the station being about 5} miles. The plan 
clearly indicates the distribution of up and down and 
of fast and slow traffic for passengers and goods. 
In addition to the fourteen passenger trains, two 
goods trains can be accommodated on the outer- 
most roads through the station, and two trains of 
empty carriages on the middle siding. There are 
also docks at either end for dealing with fish and 
market goods traffic, 50-ft. locomotive turntables, 
60-ft. engine pits, &c. The Mansfield-road tunnel, 
at the north end of the station, is through sand- 
stone, the length being 11884 yards ; the Victoria- 
street tunnel, 392} yards long, at the south end 
of the station is also through sandstone, but difti- 
culties were experienced here owing to the crown 
of the arch being so close up to the foundations of 
the buildings above—in some cases cellars were 
passed through. 

Admirable arrangements have been made for 
the convenience of the public. As we have said, 
the station is in the heart of the town. Along the 
western side of the cutting near Mansfield-road— 
one of the principal thoroughfares in the city— 
the station buildings, hotel, booking-office, parcel- 
office, &c., have been built. A new road has 
been laid out along the eastern boundary. In 
place of several streets demolished, a fine new 
girder bridge—York-street—of 40 ft. width has 
been built across the station towards its northern 
end. A footbridge of 15 ft. width also extends 
across the station at about the centre of its length, 
entirely for the use of the public; a second foot- 
bridge gives access from the booking-hall to each 
of the platforms, with exit to the public footbridge 
and to the new street on the eastern boundary of 
the station ; and here special commendation must 
be given for the arrangement whereby luggage is 
dealt with in entirely separate passages from those 
used by passengers. Two hoists from the booking- 
office communicate with an underground passage 
under the rails and platforms, with lifts to each 
platform and to the refreshment departments. At 
the south end of the station—Parliament-street— 
one of the busiest thoroughfares of the city is 
carried across the station near to the face of the 
Victoria-street tunnel. From this bridge, also, 
there is access to the platforms. The various 
ee and bridges we shall refer to in detail 

ater. 

Meanwhile it may be said that on each of the 
two long platforms there are two blocks of buildings, 
as shown on plan. They are 135 ft. long, 20 ft. 
wide and 40 ft. high. The two blocks at the north 
end marked respectively A and C on plan comprise 
porters’ and guards’ rooms in the basement, 
ladies’ and gentlemen’s and general waiting-rooms 
on the platform level, with lavatories, &. On the 
first floors suites of offices have been provided, with 
lavatory accommodation for the staff. Provision has 
been made for additional floors to be added to each 
block at some future time, as we shall wean 3 


explain. Through thesetwo north blocks the public | i 


footbridge passes, and considerable difficulty was 
experienced and successfully overcome. The bridges 


The total amount of material excavated for 
At the 
northern end, as in the Mansfield-road tunnel, it 


The thickness 
at the base is 9 ft. 6 in, and the height about 
Near this end, by the way, the old town 
wall was discovered during excavation at a depth 


awning, roof, &c. 


and the full width of the station, or 245 ft. 
shown on plan and section (Figs. 1 and 2), it 
is divided into three main spans, with two small 
spans coincident with the width of the platform 
buildings. 
utilise as far as possible the walls of these buildings 
for carrying the roof principals and to minimise 
the number of columns obstructing the platform ; 
but as it was not desirable to build the walls of 
greater strength than the building itself demanded, 
columns were built into the walls for supporting 
the main principals, the thickness of the wall being 


The west span, from the west, or booking-office, 
side of the station to over the down platform, is 


metal will not affect the building. The blocks at 
the south end of the station marked B and D on 
plan comprise refreshment and dining-rooms, tele- 
graph office, lavatories, and station. master’s offices, 
with kitchen and larders, telegraph operatives’ room, 
and other offices, on the first floor, and commodious 
wine and beer cellars in the basement. 
The walls of the dining and refreshment rooms 
are lined with faience tiles, the floors are of ceramic 
mosaic, and the internal fittings and finishings are 
in walnut. The decorative effects, notwithstanding 
the limited size, are very pleasing, suggesting the 
best of London restaurants. The buildings on the 
platforms and the internal elevations of the east 
and west boundary walls are faced with various 
colours of best glazed bricks and with glazed vitreous 
terra-cotta dressings supplied by the Burmantofts 
Brick Company, Leeds. 
The buildings are surrounded immediately below 
the platform level by subways for the accommoda- 
tion of water, gas, and drain pipes, and electric 
conductors. These are 5 ft. 6 in. wide and 6 ft. 
high, affording sufficient room for workmen to make 
inspection and repairs without interfering with the 
traffic on the platforms. Blocks marked B and 
D on plan, which, as already mentioned, accommo- 
date the refreshment and dining rooms, &c., are 
connected by an underground passage for the con- 
venience of the culinary department only, and from 
Block B there is a similar subway, for the same pur- 
pose, communicating with the main luggage subway 
across the station. By this means supplies can be 
brought from stores or from public thoroughfares. 
These subways are 14 ft. wide and 11 ft. high, with 
brick arch roof, and are served by hoists at each 
latform and booking-office. The two lifts in the 
oking-office are 9 ft. 4 in. by 8 ft. 10 in., of 
30 cwt. capacity, the travel being 40 ft. 44 in., and 
luggage may be delivered at the basement floor, 
intermediate between the booking-hall and subway. 
The hoists at the platforms, of a similar capacity, 
have a lift of 18 ft. 6 in. There are three other 
hoists, 8 ft. by 4 ft. 6 in., of 20 cwt. capacity, 
making seven in all. Two of these are in the 
parcels department to the north of the booking-hall, 
communicating from the street level to the base- 
ment. The seventh is in the left-luggage office, 
with a lift of 20 ft. 10 in. to the stores in the base- 
ment. The power-house, it may be said, is at the 
north end of the station, the machinery being 
provided by Mr. R. Middleton, Leeds. A note- 
worthy point is that the pumps are driven by gas 
engines ; the working hydraulic pressure is 700 lb. 
to the square inch. 
The roof of the station proper is in two parts ; 
the central part, defined by the length between the 
outer ends of the platform buildings, being roofed in 
by principals which rest partly on the top of the walls 
of these buildings, partly on columns in line with 
these walls, and on screen walls built on the side 
boundary retaining walls of the station (Fig. 2). 
The idea in carrying the roof at such a high level 
was to secure the maximum of light and ventilation 
within the station, notwithstanding that it is in a 
deep cutting. The remainder of the platforms 
north and south of this main roof are covered with 
awnings. The photograph reproduced on page 679 
gives a good idea of the central span of the main 
roof, and on our two-page plate this week there will 
be found details of this span,- including the main 
standards and girders (Figs. 4 to 19), roof truss, 
with details (Figs. 20 to 34), and the purlins, with 
details (Figs. 35 to 47); while on page 679 are 
details of the gutters and down pipes for surface 
drainage, with the gangway provided for inspection 
(Figs. 48 to 54). We defer our illustrations of 


The main roof extends for a distance of 425 ft., 
As 


This arrangement was adopted so as to 


ncreased at these points by octagonal pilasters. 


bars. 
of course, allows for the escape 
Louvres are provided at the sides of the lanterns, 
and still further to insure effective ventilation 
spaces have been left over each bay between the 
purlins, with weather boards fixed to the upper T, 
so that snow or rain is not likely to find entrance. 
The purlins carrying the lantern frame (Figs. 35 to 
40) are double, and are composed of four angles, 
with lattice bracing bars connected at intervals by 
4in. by 3 in. plates at top and bottom. The interme- 
diate purlins are single, the —- and bottom flanges 


take the place of the platform buildings, as shown 
on Fig. 2, are each 18 ft. 6 in. 

The space intervening between the platform 
buildings is 150 ft., and in line with the buildings 
rows of columns have been built at 30-ft. centres, 
connected by lattice girders to continue the line 
of support for the roof principals. ese main 
columns have a height of 41 ft. 6 in. from the base- 
plate to the top. They are built up of anyles, 
channels, and plates, as shown in Figs. 8 and 9, and 
are 18 in. square overall. The baseplate is 3 ft. 6 in., 
and { in. thick, with 4-in. gusset-plates and angles 
to secure the trunk. They are carried on a bed 
stone 4 ft. 6 in. square by 2 ft. thick, founded on 
solid rock, the baseplate being held down by 1}-in. 
lewis bolts let 9} in. into the stone (Figs. 10 
and 11). The base of the columns is protected by 
a cast-iron ornamental plinth 8 ft. 1 in. high from 
the base, and 6 ft. 6 in. from the platform level 
(Figs. 4 to 7). 

The girders which run longitudinally between the 
columns are of the lattice type, the bottom boom 
being curved, so that while the depth of the ends is 
5 ft. 8} in., it is only 2 ft. 8} in. in the centre. 
They are built in pairs, 11 in. apart, and at the 
ends are attached to the main angles at the back 
and front of the columns, as shown (Figs. 14 to 18). 
The pairs are connected on the bottom flange by a 
diaphragm plate 2 ft. 6 in. long, but on the top, 
which is horizontal, there is a plate 18 in. wide 
by 4 in. thick for the whole length. 

e two lines of columns along the platform are 
only 17 ft. 6 in. apart, to suit the width of the plat- 
form buildings, and they are braced in this trans- 
verse direction by somewhat similar lattice girders 
riveted also to the angles forming the column 
(Fig. 19). The bottoms of all these semi-elliptical 
girders are finished by a small ornamental cast-iron 
console. The system of drainage in connection with 
these columns is interesting. ‘Tie water is brought 
down from the main gutters on each side of the 
columns in cast-iron pipes 5 in. by 3 in. internal 
dimensions and of }-in. metal. These lie closely 
into the channel irons forming the two sides of 
the columns, and are held in position there by cast- 
iron straps secured to the main angles. At the 
foot they discharge into the main drainage system 
under the platform (Figs. 48 to 54). 

The columns built into the walls of the plat- 


form buildings are of less dimensions. They only 
reinforce the support given by the wall. 
columns are 12 in. by 12} in., built up of two 
channels at the side 12 in. by 
— two channels at front and back 54 in. by 3 in. 
'y 
thie case are rolled steel joists 10 in. 
bracing the whole structure together. 
columns are also based on Derbyshire gritstones, 
13 in. deep, with lewis bolts to secure them. 


These 
in. by $ in. thick, 
The longitudinal and cross-girders in 


y 44 in. 
These 


in. 


The principals are placed at 15-ft. centres, so 


that they rest alternately on the top of the 
columns and on the longitudinal girders. We illus- 
trate in detail the principals in the central span of 
84 ft. 3in. (Figs. 20 to 34), The rafters are composed 
of two channels 6 in. by 3 in. by t 

space between them. They are stiffened at intervals 
by channels 4 in. by 2} in. by 4 in. The lower 
member is built up of two 5-in. bars of varying 
thickness—from in. at the springing to $ in. at the 
centres. The principals are divided into nine bays, 
the centre one being 13 ft. and the others 8 ft. 9 in. 
The bracing consists of channels and flat bars. 
The channels forming the struts are stiffened 
at short intervals by cast-iron distance pieces. The 
details are clearly shown in Figs. 21 to 34. The 
main principals are surmoun 
frames at 7 ft. 6 in. centres, the general design 
which is shown on the cross-section (Fig. 21). The 
ridge is of corrugated iron, 16 B.W.G., bent over 
—s blocks, spaced 2 ft. 6 in. apart and 


in., with a 4-in, 


by lanterns with 
of 


olted to the two angle-irons carrying the glazing 
The intervening space between the blocks, 
of steam, &c. 








are carried entirely independent of the walls, so 
that vibration or expansion and contraction of the 


63 ft., the main central span is 84 ft. 3 in., and the 
main eastern span 63 ft. 


The two spans which 





being of T’s with lattice bars 
the purlins are secured to the 


41 and 42). All 
of the principals 


ales 
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with #-in. bolts. The glazing is on Mellowes’s 
system, the thickness being } in., secured to 2}-in. 
bars. These bars are of special depth, owing 
to the long span they carry. 

The main roof covers an area of 94,968 
square feet ; the weight of steelwork, which was 
provided by the Horseley Company, of Tipton, 
being about 587 tons, excluding columns, wind 
screens, &c., or 13.8 lb. per square foot of 
area covered. The structure is handsome in 
appearance, and it may be added that 92 per cent. 
of it is glazed. 

Walking gangways are provided along each side 
of the lanterns and also over the main gutters, and 
these also are illustrated on page 679 (Figs. 48 and 
49) ; on both standards are provided carrying 1}-in. 
steam tube, which has been preferred to the usual 
iron gas-piping for durability. It carries a cleansing 
water supply to all parts of the roof. The water is 
taken from the city mains, the pressure available 
being 75 lb. to the square inch. At convenient 
intervals provision has been made for the attach- 
ment of hose-pipes, The main gutters are 18 in. 
wide and 9 in. deep, constructed of g-in. metal, 
with outlets at convenient points into the pipes 
down the columns. These gutters are carried over 
the longitudinal girders by cast-iron shoes 3 ft. 9 in. 
apart, and on the platform building walls they rest 
partly on the brickwork and partly on stools bolted 
to the brickwork. The quantity of cast iron in the 
gutters, bases, and columns, ornamental work, &c., 
is about 183 tons. 

(Zo be continued.) 





THE NEW SUBWAY IN NEW YORK 
CITY. 
By Cuarues Pretint, C.E., New York. 
(Continued from page 637.) 

Tue fourthsection of thesubway extends from 33rd- 
street to 41st-street. Though one of the shortest, 
it is of special interest to engineers. The whole 
distance from 33rd-street to 41st-street is already 
tunnelled for the trolley service, the foundations 
of the side walls being 10 ft. higher than the roof 
of the new subway. As it was impossible to 
drive a four-tracked flat tunnel at so small a 
depth below the surface, Mr. Parsons decided 
upon two parallel tunnels with two tracks each, 
one on each side of the Avenue, and 17 ft. 
apart, as shown in Fig. 43. The tunnel on the 
left will be known as the West tunnel and will 
be for south-bound trains, express and local, while 
the one on the right—the East tunnel—will be for 
the north-bound service.* 

As the twin tunnels run through a bed of com- 
pact mica schist, one is at first surprised to find that 
the section which has been adopted is the poly- 
centric arch with the flattest curve at the crown, a 
form well known to be the most unreliable and un- 
safe for tunnels driven through rock. The circum- 
stances of the locality, however, seem to have im- 
posed this sectional form, for the depth from the 
foundation of the side walls of the existing tunnel 
to the floor of the subway is small, the rock is of 
good quality throughout, and the downward pres- 
sures are unimportant. 

The tunnels have been excavated by means of 
shafts sunk from the street at points corresponding 
to the stations located at 33rd and at 41st streets. 
The shafts were first carried down the whole way 
to the floor of the subway, and then the work of 
excavating was begun. 

Tunnelling through rock may be carried on by 
one of two methods, either by a heading or by a 
drift. For a long time engineers were in doubt as 
to which was the better method ; but the construc- 
tion of the St. Gothard Tunnel showed it to be 
easier and more convenient to use the drift 
when the rock is compact and homogeneous, 
while the heading gives better results in the 
case of non-homogeneous materials. The experi- 
ence of European engineers has not been ac- 
cepted in America, where the top - heading 
method has prevailed to the exclusion of the 
other. Inthe section of the subway with which 
we are dealing, the contractor, Mr. Ira A. Shaler, 
had a good opportunity—of which he fortunately 
availed himself—to make a comparative test of 
both methods. Accordingly, he directed the West 
tunnel to be begun by the top-heading method 


* Some small sections (Figs. 24 to 29), shown on our 
two-page plate of October 11, were reproduced from the 
New York Engineering Record, and, by an oversight, were 
not acknowledged. 
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uufortunately for the profession, Mr. Shaler is 
reticent and apparently unduly impressed with the 
old saying that silence is golden. 

But to proceed : The sequence of the excavation 
in both tunnels is shown in Figs. 44 and 45. On 
the West tunnel, a heading 10 ft. high and 10 ft. 
wide is excavated on one side of the axis of the 
tunnel, after which the parts marked II. in Fig. 44, 
eich being 6 ft. wide and 7 ft. long, are removed. 
About 50 ft. in the rear, part III. is next removed, 
while at a distance of another 50 ft., bench IV. is 
excavated, thus throwing the whole width of the 
tunnel open. On the east side, the excavation 
begins with drift 1, which is 8 ft. wide, 10 ft. high, 
and 7 ft. deep. On each side of the drift the parts 
marked 2 are removed. About 50 ft. in the rear, 
part 3 is also removed, so that the lower part of 
the tunnel can be freely excavated. On going back 
50 ft. more, the upper part 4 is next removed, 
thereby clearing the whole section of the tunnel. 
The heading and the drift are both excavated ac- 
cording to the ‘‘ centre cut” method usually em- 
ployed in America, consisting in removing at first 
a central wedge of the same height as the heading 
or drift. 

_ To remove part 4 of the East tunnel, a travel- 
ling platform is used, 104 ft. long and 25 ft. wide. 
The platform consists (Fig. 46) of two longitudinal 
beams on four double-flange wheels running on 
tracks 23 ft. apart. Corresponding with the four 
wheels and resting on the top of the beams are 
four vertical posts, 12 in. square, braced in each 








direction to the framework of the platform. This 
framework is formed of beams, some of which are 
12 in. by 12 in. and others 12 in. by 14 in., the 
latform itself being built up of planks 3 in. thick. 
he platform is 9 ft. above the floor of the tunnel, 
and carries the columns that support the drills used 


in excavating the upper portion of the tunnel. In 
mounting the columns, the platform is strengthened 
by other vertical props, as indicated by the dotted 
lines in the illustration. They are so arranged as 
to leave sufficient space for the three tracks needed 
for the transportation of the material excavated at 
the front. 

All the holes necessary for the excavation of the 
more difficult parts of the work are made by drills 
mounted in pairs on columns and working hori- 
zontally. Those required for the bench marked 
IV. in Fig. 43 are perforated by drills mounted on 
tripods and working vertically. As heavy blast- 
ings give rise to severe shocks that might 
interfere with the stability of neighbouring build- 
ings, the holes are but lightly charged, and 
the explosive used does not contain more than 
40 per cent. of dynamite. The blast is effected 
in many rounds, not more than four holes being 
fired at a time. 

More loose soil was encountered at the north 
end of the West tunnel, which necessitated supports 
for the roof of the excavation, and this new diffi- 
culty led to a modification of the heading method 
generally employed. A central heading, 10 ft. wide 
and 10 ft. high, marked I. in Fig. 47, was first 








excavated ; then the parts II., 4 ft. wide, wee 
removed so as to permit the excavation of parts ILI. 
When parts IV. were removed, the roof of the 
excavation was ready for the strutting. Part V., 
which was excavated 50 ft. from the front, was only 
2 ft. high, but extended nearly across the whole 
section of the tunnel ; when removed, the upper 
portion of the tunnel was open. The bench 
marked VI. was excavated in precisely the same 
manner at a distance of nearly 100 ft. from the 
front, or 50 ft. behind part V. 

As soon as parts 4 were removed, the timbers 
intended for the — of the roof of the excava- 
tion were set up. The kind of strutting used is 
that known as the polygonal, in which the members 
that support the poling boards are placed trans- 
versely to the axis of the tunnel in theform commonly 
called the three-segment arch. On the bottom of 
the excavation, four beams, 12 in. by 12 in., were 
placed longitudinally in order to serve as tem- 
plates. Upon these the inclined segments rested, 
which, together with a horizontal one, formed 
the three-segment arch. The crown of the arch 
was reinforced underneath, so as to be able to stand 
the vertical pressures from above, the method 
of support consisting of a short beam carried on 
two struts abutting against the template. With the 
exception of this short beam, which was 12 in. by 
6 in., all the others were 12 in. by 12 in. The 

ling boards were made of planks 3 in. thick. 

ey were laid longitudinally and formed the roof 
of the tunnel. The three-segment arches and the 
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poling boards are kept in position even after the 
tunnel is lined with concrete. 

With the exception of a small part of the north 
end of the west tunnel, no other strutting was 
required, the tunnel being excavated through firm, 
solid rock. 

As soon as the excavation is completed and the 
tunnel open, it is lined with concrete, having 
concrete floors, concrete side walls, with sheltering 
niches at intervals, and concrete arches, as 
indicated in Fig. 43. page 674. 

The removal of the excavated material is well 
effected ; and though in general the method em- 
ployed is nearly the same for the east as for the 
west tunnel, yet there are variations according to 
the manner in which the excavation has been 
carried out. The floor of each tunnel carries three 
tracks, which reach tothe front. The cars are flat, 
their platforms carrying large boxes 5 ft. square 
and 15in. deep, provided with three lifting rings 
and chains. When filled with material, these boxes 
or ‘‘scales” are run to the bottom of the shaft, 
where they are hoisted by a stiff-legged derrick and 
dumped into the storage bins, Bins of nearly 300 
cubic yards capacity are built at 34th-street and 41st- 
street, about 8 ft. above the street surface, where 
they are supported by well-braced timbers and 
with sufficient clearance to allow wagons easily to 
pass under them. They are provided with chutes 
and trap-doors, so that when the wagon is in posi- 
tion, it is loaded by simply pulling a chain, without 
any handling of the material. 

The tracks laid on the floor of the tunnel reach 
the front when the excavation is done by the drift ; 
but only reach the bench, 100 ft. behind the head- 
ing, when the tunnel is driven by the heading 
method. In such a case all the material excavated 
from the upper portion of the section must be 
wheeled nearly 100 ft. and brought to the floor of 
the tunnel by means of an inclined plane, after 
which it is loaded on the ‘‘scales” and carried 
away. This double handling of the material, and 
its transportation by wheelbarrows for over 100 ft. 
on the top of the bench and along the inclined 
piane, runs up the expense and renders the top 
heading method of driving tunnels more costly 
than the drift. 

Work is carried on continuously by three shifts 
of eight hours each. The rate of progress is, on 
the average, 90 ft. per month, the delay being 
caused by difficulties encountered in blasting. 
Compressed air has been employed throughout. 
The plant is set up at a distance of 4000 ft. from 
the work, to which it is conveyed by pipes buried 
in the ground. It is located at 42nd-street, near 
the East River, and supplies power to Section Four 
a3 well as to Section Five A. 

The plant comprises two horizontal boilers 
generating steam at 1351b. pressure and a Rand 
cross-compound steam and air-compressor with 
steam cylinders 22 in. and 40 in. by 48 in. and air 
cylinders 24 in. and 39 in. by 48 in. The capacity 
of the compressor is 4320 cubic feet of free air per 
minute at a speed of 65 revolutions. The air from 
the compressor is discharged into a 20-ft. by 5}-ft. 
cylindrical steel receiver located outside the engine- 
room. The air is conveyed from the receiver to 
the tunnel through a 10-in. wrought-iron pipe 
buried in the ground and running under 42nd-street. 
At Park-avenue, a 6-in. pipe branches off from the 
main to supply the fourth section, while the main 
continues along 42nd-street and up Broadway to 
47th-street, distributing power at various points of 
the first part of the fifth section. 

The ventilation in the tunnel excavations has 
given no trouble whatever. There is sufficient 
draught at all times to enable the men to work 
comfortably. The natural draught is increased by 
the air which escapes from the drills. During the 
summer months artificial ventilation has been found 
necessary in certain sections of the subway. In 
such cases it is ‘supplied by means of a 4-ft. ex- 
haust fan, which sucks out the foul air through a 
12-in. pipe reaching each front of the excavation. 

When needed, the tunnels are lighted by electric 
lamps, except while blasting is going on, when the 
lamps and electric wires are removed, and gasolene 
torches are used. 

(To be continued.) 








MILLING MACHINE. 
A MACHINE of interest at the late Glasgow Exhibi- 
tion is a vertical spindle milling machine by Messrs. 
Smith and Coventry, Limited, Manchester. It has 


been designed to do straight and circular milling, and 





also to tool the outline of objects having an irre- 
gular form. Compared with a slotting machine, 
this tool will be seen to have a somewhat similar 
kind of frame, and perhaps this comes about from 
the fact that it tools similar work. The table has 
practically identical motions, operated both auto- 
matically and by hand; but, as the cutting action is 
continuous, there is a difference in the method of 
feeding. Judging from the arrangements to be found 
in various makes of milling machines, it is evidently 
felt that the feed motion should exert a steady con- 
tinuous pressure of the work to the tool, and yet be 
of such @ nature that in the event of excessive resist- 
ance being encountered there may be a possibility of 
slipping to avoid breaking the tool. At the same 
time there should be reasonable provision for chang- 
ing the speeds of feed. In the present case each of 
these provisions is met by introducing friction 
wheels into the mechanism. The first and. last 
wheels of the friction train are in permanent positions ; 
but a pair of intermediate discs are carried upon a 
swinging arm to enable the variations to be made. 
This device will be seen in the illustration on page 675 
to be attached to the side of the main standard. 

To accommodate different pieces of work varying in 
height, the lower bearing carrying the spindle is pro- 
vided with a vertical adjustment, so enabling the 
tool to be rigidly held in all positions. 

Irregular shapes may be milled, and for this pur- 
pose a former is necessarily placed below the work, so 
that a projecting arm with a friction roller may engage 
it. The table is released from the longitudinal screw, 
and it is then acted upon by a balance weight at the 
back of the machine through a system of levers, so as 
to press the ‘‘former” to the friction-roller on the 
arm, This arm can be detached when the copying 
arrangement is not required to be in use. 





20-TON TRAVELLING ELECTRIC CRANE. 

Tue 20-ton travelling electric crane illustrated on 

page 682 has been designed, built, and erected 

y Messrs. George Russell and Co., Motherwell, on 
the wharf at the works of the North-Eastern Marine 
Engineering Company, Limited, for placing on board 
vessels the lighter portions of machinery, &c. The 
working load is 20 tons lifted ata radius of 42 ft. 6 in., 
and 15 tons at 50 ft. radius. The derricking gear 
varies the radius from 25 ft. to 60 ft. When at 
42 ft. 6 in. the height of the jib per is 62 ft. above 
the wharf; and the under side of the jib is 37 ft. above 
the edge of the wharf. The lifting hook has a vertical 
range of 84 ft. 

The carriage has eight wheels (two at each corner), 
with compensation balance levers to equally distribute 
the weight. The wheels have central flanges and rolled 
steel tyres. The gauge is 23 ft. centre to centre. 

The test load was 25 tons at 40 ft. radius. The 20- 
ton load is lifted at 25 ft. per minute, and slewed at 
150 ft. per minute. The crane travels along the wharf 
at 60 ft. per minute. 

There are three motors by the British Thomson- 
Houston Company: One 48 horse-power at 300 revo- 
lutions for hoisting and derricking, one 12 horse. power 
at 550 revolutions for slewing, and one, also 12 horse- 
power, for propelling the crane along the wharf ; all the 
movements and gearing are independent of each other. 

The crane is supplied with power by means of a 
flexible cable, fed from junction boxes placed at in- 
tervals along the wharf. The cables pass through the 
centre of the post, and are connected to two slip rings 
at the top of the post, from which the current is taken 
to the rotating part. Four slip rings are also provided 
for transmitting the current to the travelling motor, 
which, with the others, is controlled from the crane- 
man’s house. 





PrrsonaL.—Mr, J. A. Bedbrook, who was for many 
years associated with the design and construction of the 
machinery of our naval ships, as a member of Sir John 
Durston’s staff, has commenced business as a consulting 
engineer and marine surveyor at 211, Mansion House 
Chambers, 11, Queen Victoria-street, London, E.C, 
He undertakes the preparation of specifications and 
estimates for new machinery; the supervision of the 
construction of, and repairs to, machinery; the sur- 
vey of hulls and machinery; and trials of marine 
engines and boilers.—Having retired from the Govern- 
ment a Survey, after 32 years’ service, Mr. 
C. E. Hawkins, of 23, Dalebury-road, Upper Toot- 
ing, 8.W., proposes to practise as consulting geologist. 
—Schmidt’s Superheating Company, Limited, of Broad 
Sanctuary Chambers, Westminster, S.W., have ap- 
pointed Messrs. Willcox Brothers, of 15, Norfolk- 
street, Sunderland, as their re tatives for North- 
umberland, Durham, and Yorkshire, and inquiries 


s marine, locomotive, and portable engines should 
be addressed to them. They have also appointed the 
Providence Engineering Works, of Rhode Island, U.S.A., 
as their sentatives for the United States of America. 
—Dr. A. B. W. Kennedy has recommended the London 
County Council to accept Messrs. Dick, Kerr, and Co.’s 
tender for continuous-current and three- plant for 
their tramways. Nearly all the leading Continental and 
American firms competed. 








NOTES FROM THE NORTH. 
Giasacow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of busi- 
ness was done in the market last Thursday forenoon, when 
the tone was steady, and at the last Scotch iron showed a 
rise of 24d. per ton. Only some 5000 tons were dealt in. 
Dealing was confined to Cleveland, which left off 14d. 
r ton down at 43s, 114d. per ton cash buyers. Other 
escriptions were quoted unal There was compara- 
tively little alteration in the afternoon. At the close the 
settlement prices were: Scotch, 54s. 9d. per ton; Cleve- 
land, 443.; Cumberland hematite iron, 39s. 44d. per ton. 
At the forenoon meeting of themarketon Friday the warrant 
market was very quiet, only about 5000 tons changing 
hands. Cleveland was the turn harder at 44s. 04d. cash, 
with buyers over, while Cumberland hematite iron was 
the turn easier at 59s. 34d. per ton cash buyers. Scotch 
warrants, which were not dealt in, were quoted 14d. per 
ton down at 54s, 9d. cash buyers. In the afternoon only 
one lot of 500 tons of Cleveland iron changed hands at 
44s, 2d. per ton one month, the close being 44s. 14d. 
per ton buyers—the same as on the preceding day. ‘I'he 
settlement prices were: 54: 104d., 44s., and 59s. 44d. 
r ton. Only some 3000 tons changed hands on 
onday forenoon, when Scotch warrants were just 
a shade firmer than on Friday —at 553. 14d. per 
ton sellers. At the afternoon session about 5000 
tons were sold, and prices were easier. Scotch was 
3}d. down from the forenoon close, and Cleveland 1d., 
while hematite iron showed a loss of 3d. per ton on the 
day. Cleveland was deal» in at 43s. 104d. per ton three 
months. The settlement prices were: 543. 104d., 44s., 
and 593. 3d. per ton. The iron market showed some 
change on Tuesday, as in the forenoon some 7000 tons 
were dealt in. Scotch was rather bid for, and rose in 
rice 44d. per ton, while Cleveland was offered and lost 
fa. per ton. Hematite iron, however, fell 2d. per ton. 
in the afternoon some 3000 or 4000 tons changed 
hands, and the close was flat, prices being 1d. down 
from the forenoon all round. The following were 
the settlement prices: 55:., 433. 104d., and 58s. 104d. 
er ton. Glasgow pig-iron market was very idle this 
orenoon, and only 1000 tons—all Cleveland—were dealt 
in. Scotch was quoted 3d. lower down at 54s. 74d. cash 
buyers, and hematite iron was quoted at 582. 10d. per ton 
cash sellers. On some selling in the afternoon the 
market went flat. Business was confined to about 
5000 tons of Cleveland, which closed 6d. per ton down 
on the day. Scotch warrants were 64d. per ton down 
on the day, and hematite iron was quoted 10d. per ton 
down. The settlement prices were: . 64s. 74d., 43s. 6d., 
and 583. 9d. per ton. The past week’s market report is 
very much a repetition of its predecessor. Scotch warrants 
were not much more than mentioned, but their prices 
have been bid up to 553. per ton cash, while forward dates 
remain unnegotiable except at heavy discounts. West 
Coast hematite iron warrants are a shade easier, but they 
have been up at 593. 4d. per ton. Cleveland warrants 
again claim the bulk of the business, the quotations 
varying between 44s, 4d. and 44s. 04d. per ton. Round 
about 443, a disposition to invest in these securi- 
ties seems to exist, especially as makers’ stocks are 
known to be very low. From America advices still 
call prices strong, but fresh orders are nob coming 
forward: so freely, and it seems conceded that any 
further advance in prices thera is impossible. Germany 
continues her destructive competition, and pours her 
surplus production into this country at a heavy loss to 
herself. Makers here find but little difficulty in dis- 
ing of their makes. The number of furnaces in blast 
is 83, against 77 at this time last year. The. stock of pig 
iron in Messrs. and Co.’s public warrant stores 
stood at 56,726 tons yesterday afternoon, compared with 
56,891 tons yesterday week, thus showing for the past 

week a reduction amounting to 165 tons. 


Canadian Pig Iron.—The total quantity of Dominion 
pig iron landed at Clyde ports since the importation 
commenced now amounts to about 30,000 tons. Other 
two steamers have just been chartered to load at Sydney, 
Cape Breton. One of them, the Inca, 1931 tons net 
register, at 93. 6d. per ton freight, November shipments. 


Sulphate of Ammonia.—This commodity is in demand 
up to 11/. per ton for early delivery, The shipments re- 
ported for las) week amounted to 2519 tons, making & 
total to date this year of 119,782 tons, being 2070 tons in 
excess of those for the corresponding portion of last year. 
Prompt business is quiet, but a considerable amount 1s 
being done for spring delivery. The shipments at Leith 
last week amounted to 299 tons, and at the same port 
there were shipped during October 3386 tons, against 
3683 tons in the corresponding month of last year. 


Mr. Alexander Findlay, Bridgebuilder, Provost 0 
Motherwell.—This gentleman, who is a native of Irvine, 
in Ayrshire, settled in Motherwell somewhere about 
twenty years ago. He has been a member of the Par- 
liamentary Commission for about fifteen years, and during 
the past eight years he was one of the magistrates of the 


| burgh. For some time Lye to his settlement at Mother- 
well he resided beyon 

| ways of the Americans. ’ 
|in bridgebuilding ; he constructed all the steel bridges 
: ad. : |—about a hundred~on the West Highland Railway ; 
with regard to the application of the Schmidt system as | 


the Atlantic, and learned the 
He does a large amount of work 


He represents the burgh of Motherwell on the Lanark- 
shire County Council, and he is a Justice of the Peace. 

A New Lighthouse.—The Northern Lighthouse Com- 
missioners have decided to erect a lighthouse off the 
Island of Canna. The benefits of the lighthouse in this 
ab of the Minch, where ve in large numbers run 
or shelter, will be very considerable. 

Royal Scottish Society of Arts.—The following is the 
report of the Committee appointed by the Royal Scottish 
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Society of Arts to award prizes for communications read 
or reported on during the session 1900-1: Your Com- 
mittee having met and carefully considered the communi- 
cations laid before and definitely disposed of , the 
Society during the session 1900-1, beg to report that ib 
has awarded the following prizes: To Francis G. Baily, 
M.A., for his paper on ‘‘ Au Apparatus for Measuring 
the Magnetic Properties of Iron and other Materials,” a 
Keith prize, value 21/.; to Colonel A. B. M’Hardy, C.B. 
—for his paper on ‘‘Soldiers’ Rooms in Barracks,” a 
Hepburn prize, value 10/.; to R. G. Allanson Winn—for 
his paper on ‘Foreshore Protection,” the Society’s 
complimentary silver medal; to A. Melville Bell—for 
his paper on ‘‘ Visible Speech,” the Society’s complimen- 
tary silver medal; to John Whitelaw—for his paper on 
**Some Peculiarities of the Lothian Coalfields,” the 
Society’s complimentary silver medal ; and to E. Shrapnell 
Smith—for his paper on ‘‘Motor Cars: Past, Present, 
and Future,” the Society’s complimentary silver medal. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Future of Earle’s Shipyard.—Mr. Wellesley Wilson, 
son of Mr. Charles H. Wilson, M P. (the purchaser of 
Earle’s shipbuilding yard on the Humber), speaking at 
Hull on Saturday afternoon, said that his father had 
taken up the business of Earle’s — with the inten- 
tion of maintaining one of the leading industries of the 

rt. He did not think the building of warships would 

continued, as it had not in the past been successful 
from a financial point of view, bub he hoped that the 
working men of Earle’s would meet the new owners, and 
enable them to work on the same principle as the other 
shipyards on the Clyde and the North-East Coast.: They 
hoped to be able to put the yard on a modern basis in 
order to compete with any other shipyard in Great 
Britain. Mr. Wellesley Wilson warmly urges the need 
of a passenger-landing stage—similar to that on the 
Mersey—so that ships may be brought alongside the 
quays ab any state of the tide. Such facilities for the 
landing of passengers would, it is considered, bring to 
Hulla great deal of the Continental traffic which at pre- 
sent goes through other ports less favourably situated. 


Suggested Light rape « from Selby to Goole.—On 
Monday a meeting was held at Selby to consider a 
scheme for the construction of a light railway between 
that town and Goole. It was stated that Lord Londes- 
borough approved of the proposed line. Although no 
definite action was taken, it is reported that it is prac- 
tically resolved to make such a railway. 


The Electric Car Controller.—At a meeting held on 
Thursday, of the Sheffield University College Engineer- 
ing and Metallurgical Society, Mr. Unwin read a paper 
entitled ‘‘The Electric Car Controller.” He gave a 
lucid description of the construction and action of the 
type of controller in use on the Sheffield Corporation cars, 
and showed how the angular movements of the spindle 
controls the speed and direction of the car. Mr. Unwin 
also dealt with the braking arrangement. 


The Hull Coal Trade.—The October return issued by 
the Hull Chamber of Commerce is a little more sratis- 
factory than was that for the previous month ; but in 
comparison with October, 1900, there is a reduction of 
95,744 tons in the weight of coal dealt with at the port. 
Last month the tonnage was 289,776. In the expired ten 
months of the present year there were forwarded 2,673,056 
tons as compared with 3,479,360 tons in the corresponding 
period of a year ago, a falling off of 806,304 tons. The 
coastwise exports last month were about an average. 
Trade with foreign countries showed a comparative im- 
provement, the total exports of the month amounting to 
166,231 tons, as against 190,570 tons in October of last 
year, a fall of 24,339 tons, whilst for the ten months 
ending October the total exports amounted to 1,217,515 
tons, as compared with 1,756,822 tons.. The South York- 
shire collieries have sent very little less coal to the port 
than they did a year ago, and the burden of the loss of 
trade has fallen most largely on the West Yorkshire and 
Notts and Derbyshire colltacton. 


_Iron and Steel.—The slowing-down_process still con- 
tinues in the heavy branches of trade. Contracts are being 
steadily cleared off, and new ones are not forthcoming in 
the same proportion to take their place. It has been re- 
ported that the Government will shortly invite tenders 
for more armour, but it is feared the quantities will not 
be sufficient to keep the immense plant provided b: 

the Sheffield firms in operation for long. Tadesd, 
Government representatives who visit the city make 
no secret of the fact that the Chancellor of the 
Exchequer needs all the money for the army, and 
that for the present even projected increases in the 
Navy must remain to some extent in abeyance. A 
few firms who are exceptionally well placed for securing 
contracts for railway material are doing fairly well, but 
the demand, on the whole, is much below the means of 
supply. The improvement noticed in the crucible steel 
trade at the opening of the quarter has not been main- 
tained. It is roughly estimated that the output so far 
this year has only been about one-half what it was during 
the same period of last year. The houses who are suffer- 
ing most from the depression are, perhaps, those who 
have done chiefly with the Continent, and particularly 


with Germany, where the slump in trade is extremely 
severe, 


. South Yorkshire Coal Trade.—The pits are still work- 
ing full time, and a strong demand exists for all the better 
classes of fuel, both for manufacturing and domestic pur- 
poses. The demand for house coal has, during the past 
week, become much stronger, and prices have been ad- 
vanced 1s. per ton. London merchantsare again ordering 








more freely, and an increase of business with the eastern 
counties is also to be recorded. Local sales are 
good. Good silkstone coal is quoted at 133. 6d. to 
14s. 6d. per ton, and best Barnsley softs 12s. 6d. to 13s. 
per ton. There is a steady foreign trade in hards doin 

vid Hull and the other Humber ports, and the inlan 

demand continues to be brisk. The railway companies 
are also taking full supplies under contract. Rates vary 
from 93. to 93, 3d. for contracts to 10s. to 103. 6d. for 
inland orders. Good coking slack is in fair request ab 
4s, 3d. to 4s, 6d. per ton, but ordinary pit slack for firing 
purposes is in poor demand, and sells at very low figures. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was @ 
fairly la attendance, but the market was quiet in 
tone, and very little business was recorded. Buyers 
were backward, and would only purchase what was 
absolutely ni to them to meet immediate 
requirements. Quotations for Cleveland iron showed 
a marked downward tendency, but some of the 
roducers were very reluctant to reduce their rates. 

hough there were makers who endeavoured to fix the 
= of No. 3 g.m.b. Cleveland pig iron at 44s. 3d. 
or prompt f.o.b. delivery, there were others prepared to 
accept 44s. Merchants were ready enough to sell at the 
latter figure, which was the general market quotation, 
and the supply of No. 3 was abundant. No. 1 Cleveland 
pig was 45s. 9d.; No. 4 foundry, 433. 104d.; grey forge, 
433, 9d. ; mottled, 433. 3d.; and white, 423. 9d. There 
was as much difficulty as ever in obtaining East Coas' 
hematite pig iron, the output being altogether inadequate 
to the demand, and stocks being practically ni. For 
delivery next month mixed numbers were 60s.; and No. 1 
603. 6d. Spanish ore was steady, rubio being 15s. 9d. 
ex-ship Tees. To-day the market was dull and prices 
for Cleveland iron showed a further tendency to decline, 
but they were not quotably altered. 


New Furnace at Skinningrove.—T he new furnace erected 
at the Skinningrove Iron Works has just beenopened. Ib 
will be remembered that some twelve months ago one of 
the furnaces at the works was cl so as to permid of 
the erection of a new furnace, and consequently a number 
of men at the furnaces, and a large number at the com- 
pany’s Skinningrove mines, were thrown out of employ- 
ment. The shifts ab the mines were reduced to one, and 
it will now come as welcome news that the work will once 
more be in full swing. The furnace was tap in the 

resence of a number of the works officials by Mrs. 
utchinson, wife of the managing director. 


Manufactured Iron and Steel.—In these two branches 
of the staple industry there is nob much new business 
doing, but producers of most descriptions are not badly 
off for ordera, and quotations are maintained. Common 
iron bars are 6/. 53.; iron ship-plates, 67. 17s. 6d.; steel 
ship-plates, 6/.; iron ship-angles, 67. 53.; steel ship angles, 
5l. 17s. 6d.; and heavy steel rails, 5/. 103.—all less 24 per 
cent, discount, except rails, which are net cash at works. 


German Iron for Tees-side.—German basic iron has 
been expected to arrive on Tees-side for some little time, 
and the first two cargoes have now landed, they being for 
the Acklam Iron sparen emg This particular material is 
only made by two or three firms in Cleveland, and it has 
been pe from Germany owing to the shortness of the 
supply at home, which is, at present, not sufficient for the 
demand. It is understood that in Germany there are cheap 
overland railway rates which enable the foreign manufac- 
turer to carry the material across country and export it 
to great Britain at a very low rate. This fact has caused 
a good deal of discussion of late. The iron is being 
shipped at Terneuzen, and we understand it has been 
procured cheap. The bad state of trade in Germany, it 
1s said, accounts for the low _— quoted by the agents 
of that country. They have found a market for theiriron 
in Wales and Scotland, as well as on Tees-side. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam-coal trade has shown firmness, 
but tonnage has not come forward so freely as was ex- 
pected. The best steam coal has made 17s. to 17s. 3d. 
per ton, while secondary qualities have brought 15s. 6d. 
to 16s. per ton. House coal has been in good demand ; 
No. 3 Rhondda large has been quoted at 15s. 9d. to 16s. 
per ton. There has also been a fair inquiry for coke. 
Foundry coke has been quoted at 20s. to 21s., and furnace 
ditto at 17s. 6d. to 18s. 6d. per ton. As regards iron ore, 
the best rubio has brought 14s. 6d. to 14s, 9d. per ton, 
while Tafna has made 15s. 6d. per ton. 


Water Suppiy of Newport.—There is some prospect 
that water will be available from the new reservoir at 
Wentwood by the close of next year. 


New Cruiser for Pembroke.—A new cruiser of the 
improved Monmouth class, to be built at Pembroke, was 
pe nag intended to have been built by contract. She 
will be laid down at Pembroke in No. 5 slip, which the 
Essex has vacated. 


Exeter Electric Tramways.—The town clerk of Exeter 
has received a letter from Messrs. Tabourdius and Hitch- 
cock, of Westminster, stating that they are instructed by 
the Electric Tramways Construction and Maintenance 
Company, Limited, to apply to Parliament next session 
for powers to construct tramways within the city of 
Exeter, and also to certain places beyond the city 
boundary. 


Portsmouth Docks.—Nos. 12 and 13 docks, at Ports- 
mouth, which are now 455 ft. and 457 ft. long respectively, 





are tobe lengthened 80 ft., in order to accommodate 


also | new ships of 500 ft. length, which are to be built for the 


Navy. 


More Welsh Coal.—There is a large area of undeveloped 
minerals from Abercarn to Lian h, and mining 
ay are generally agreed in the opinion that the 
Sirhowy Valley is the best locality for winning and 
working this area. It is understood that the Abernaut 
Colliery Company will sink two pits at Argold. Sir J. 
Llewelyn’s coal — in the neighbourhood of Swansea 
is also about to be developed. Sir J. J. Jenkins further 
states that the Cefngyfelach Colliery Company—in which 
he is one of the principal sharehol templates an 
expenditure of 30,000/. to 40,0007. in the development of 
the Cefngyfelach coal district, near Swansea. 


Newport.—The Town Council of Newport will apply to 
Parliament next session for powers to borrow an ad- 
ditional 150,0007. for water works extension, making the 
full cost of the Wentwood scheme about 400,000/. 
Powers are also to be sought to construct additional 
tramways and to double existing lines, the extensions being 
along the Caerleon-road to the Alexandra Dock pierhead, 
from the end of Commercial-road and up to Stow-hill, not 
only to the Handpost Hotel, but also to the end of the 
borough boundary in Risca-road. 


Devonport.—A new building slip in course of construc- 
tion on the seaward side of the old mast pond at Devon- 
port dockyard will be larger than at first proposed. The 
original p provided for a slip capable of building a 
ship 450 ft. long ; but after the work had been taken in 
hand, the plans were altered so as to provide for a slip 
590 ft. long and 90 ft. wide, This, however, does nob 





b| really indicate the magnitude of the work, as the founda- 


tions are in for extending the slip another 160 ft., thus 
bringing it up to 750 ft., which is considerably longer than 
any building slip in the country. The new slip is built 
entirely of concrete and granite, and is on a site to the 
south of that on which the Queen is now building 


Develo of Dowlais.—A recent visit of the chair- 
man of the Dowlais Iron Company (Mr. A. Keen) and 
his co-director (Mr. E. Windsor Richards) to the United 
States is likely to bear early fruit. They ay. mage to make 
improvements at the works as faras possible on American 
lines. Guest, Keen, and Co., Limited, recently acquired 
one of the American steel-producing mills, known as the 
Morgan Continuous Mill, and named after the firm whose 
speciality it is—the Morgan Construction Company, of 
Worcester, Massachusetts. The ag: naga parts, since 
their unshipment, have been lying idle at Cardiff. It 
has now been decided to erect the mill in the Ivor Works 


C. | at Dowlais. The directors have also under consideration 


the laying down of a complete tube-making plant in the 
Ivor Works, 


The Swansea Valley.—Orders for tinplate of all kinds 
and sizes are being worked out. The production of steel 
ingots last week was larger than in any previous week of 
the quarter. The bar mills, which had been working 
rather irregularly, have again been doing full time. 
Some German steel bars have been imported by one of 
the tinplate works in the Morriston district. 


Barry Graving Dock, &c., Company.—The directors of 
the Barry Graving Dock and Engineering Company, 
Limited, recommend a dividend on the ordinary shares 
for the year ending September 30 at the rate of 10 per 
cent. per annum. The reserve is at the same time in- 
creased to 40,000/., and 11,452/. is carried forward. 

New Industry at Cardiff.-A Newcastle firm of steel- 
wire ropemakers has obtained a site for works at Card. ff. 
The firm inquired also for a site at Newport, but finally 
concluded to go to Cardiff. 








Lonpon AND Bricuton Raritway Company.—The 
Londun, Brighton, and South Coast Railway Company 
have retained the services of Major Cardew and Mr. 
Philip Dawson as consulting electrical engineers, to 
advise generally on the subject of electric traction, and 
in connection with electric works on their own lines, 





* INstituTION or MecHanicaL Enoingers.—On Mon- 
day evening, the 11th inst., the opening meeting of the 

raduates of the Institution was held at the Institution 

ouse, Westminster. The chair was taken by Mr. Jobn 
I. Thornycroft, LL D., F.R.S., and Mr. T. J. B. 
Drayton, graduate, read a paper on ‘‘ Light Steam Care.” 
The author in his paper described some of the leading 
features of common types of steam cara, on common 
roads for industrial and other purposes. The first car 
described was the ‘‘ Locomobile.” This is a light car 
made to carry two or four passengers. The engine is 
placed under the seat, and the condenser at the front of 
the car. Driving is effected by chain gearing from the 
engine. The latter has cylinders of 24 in. diameter and 
3 in. stroke. The boiler is cylindrical, and has a copper 
shell, bound with steel piano wire. Steam at 180 Ib. 
square inch is generated in the boiler, which is fired with 
petrol. The author then described the Gardner-Serpollet 
steam car. Steam is generated in a flash boiler. The 
engine is single-acting, having four cylinders, and running 
at a speed of 650 revolutions per minute. The more 
common forms of industrial cars, known as steam lorries, 
were then dealt with. These lorries were designed 
commonly to carry @ load of 5 tons, at an average speed 
of five miles per hour. The motor consisted of a two- 
cylinder compound engine, having cylinders of 4 in. and 
7 in. diameter and 11 in, stroke. A good discussion fol- 
lowed the paper, in which many graduates and visitors 
took part. A vote of thanks to the author of the paper 
and to the chairman, concluded the meeting. 
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GYROSCOPIC ACTION AND THE LOSS OF 
THE ‘ COBRA.” 
To THe Epiror or ENGINEERING. 

Srr,—I have read the sneering and belittling remarks 
regarding myself which appear on page 647 of your last 
week’s issue, over the letters ‘‘K. Y.” 

“K, Y.” says: i 

‘*‘In the controversy in your columns to which he 
refers, on the subject of the drift of projectiles, Sir 
Hiram, in the letter in which he imagines he ‘set forth 
plainly what the facts were,’ gave the wrong direction 
of motion for given conditions, He said that a right- 
handed a when acted on by a couple tending to 
tilt up the nose, would turn to the left; as a matter of 
fact, it would turn to the right. At the time I had 
the charity to take it for granted that this was a mere 
slip of the pen ; but I begin to think otherwise.” ; 

fy article on ‘‘The Drift of Projectiles,” to which 
**K, Y.” refers, appears on page 343 of ENGINEERING for 
September 14, 1900. As your readers will see, what I 
ae oo is as follows : : 

‘“‘When a spinning projectile is in the air, should any 
force be applied, atmospheric or otherwise, to move the 
point up or down, the projectile would itself move to the 
right or left, depending on the direction in which the 
force was applied, and also on the direction in which 
the projectile was turning; and it is this sidewise motion 
that gives the projectile all the apparent stiffness, and 
prevents it from turning in the air. Sup that a pro- 
jectile is fired from a gun with a right-hand twist, and 
with an elevation of about 15 deg.; as the projectile 
travels over the trajectory, its axis is neither parallel to 
its original line of flight nor to the trajectory itself, but it 
assumes @ position between the two. The movement 
from its original position turns the point of the projectile 
to the left, while, as the atmospheric density is greater 
on the underneath side than on the top side, on account 
of the compression of air, it has a rolling motion to the 
right, so that one influence in a certain measure neutral- 
ises theother. As the greatest amount of atmospheric fric- 
tion is on the underneath side of the projectiles, and as the 
centre of gravity is considerably above this, the point of 
the projectile is being constantly brought towards the path 
in which it is travelling, but which it never reaches.” 

The direction of lateral gyroscopic divergence as depend- 
ing upon tilting in the vertical plane is here set forth 
with all the accuracy of definition to be found in Euclid’s 
enunciations. Without the condition of direction of 
twist, the firsb statement is indefinite, but as nearly 
all rifling is right-hand, a right-handed twist is always 
understood when left-hand is not stated. In the right- 
hand sense therefore I wrote the sentences, and was care- 
ful to write the *‘ up or down” to fit the ‘‘ right or left” 
—up, right, and down, left. Ithen go on: ‘* Suppose 
that a projectile is fired from a gun with a right-hand 
twist” as was in my mind, ‘‘as the projectile travels 
over the trajectory, its axis is neither parallel to the 
original line of flight nor to tha trajectory itself, but it 
assumes a position between the two ;” that is, the projec- 
tile is always turning, nose down, e up, but more 
tlowly than the inclination of the trajectory varies. The 
primary tilting of the projectile is therefore nose down, 
and the divergence thereby produced is stated by me to 
be, ‘‘ The movement from its original position turns the 
point of the a to the left.” I have nowhere said 
that a ‘right-handed projectile, when acted on by a 
couple tending to tilt wp the nose would turn to the left,” 
as asserted by ‘‘ K. Y.” 

It will therefore be seen that ‘‘K. Y.” from his ambush 
has completely reversed the facts, and his mis-statements 
and deprecia’ inference will be read by many who will 
never see the su uent refutation. 

T am justified, therefore, in demanding an apology from 
**K. Y¥.” over his real signature. 

Yours faithfully, 
Ham 8. Maxim. 

18, Queen’s Gate-place, S.W., November 12, 1901. 





To THE Eprtor oF ENGINEERING. 

Srr,—I have read ‘with a great deal of interest the 
various communications that have appeared in ENGINEER- 
ING from ignoramuses who know they are ignoramu 
and admit it, and from others who are ignoramuses an 
do not know it, as well as the letvers from several scien- 
tific men of reputation, who appear to me to have so sim- 
plified the matter as to make it readily understood by 
every honest ignoramus, But it seems that all igno- 
ramuses are not honest. 

Suppose that an ignoramus. should have asked what 
would be the effect of passing ‘a current of electricity 
through the coils of an electro-magnet. Any electrician 
would be able to tell him the result, but how few would 
attempt to tell him what electricity was. So in the case 
of the gyroscope, Sir Hiram Maxim, who was not called 
upon to explain the Byroscope, tells us that ‘‘there was no 
gyroscopic action at all; that ihis force cannot be de- 
veloped unless th shafts are free to move to the right or the 
left,” and that. as there is no gyroscopic action, 
the mathematical formule demanded is extremely simple, 
and the answer —0. 

Macfarlane Gray, who is-admitted to be one of the 
cleverest mathematicians living to-day, says that “ Sir 
Hiram hit the right nail t on the head the first time.” 
But it appears that a i number of your readers 
are not eatisfied. I refer more particularly to a remark- 
able letter signed “‘ K. Y.” in yourlastissue. It seems that 
* K, Y.” has been extremely economical with the truth. 
He pretends to quote from a certain letter written by Sir 
Hiram Maxim in Encrngrrtnc, September 14, 1900. 
Upon reference to that letter, however, I find that Sir 
Hiram did not say what is imputed to him by ‘K. Y.,” 
but exactly the reverse. 





When Prince Bismarck was asked what his opinion 
was of the Schleswig-Holstein question, he replied that 
the only man who ever understood that question was Lord 
Palmerston, and he was dead. And it would appear that 
“‘K. Y.” looks upon the gyroscope as a kind of scientific 
Schleswig-Holstein. I quote the following from his letter : 

““We want to know how strongly this curious instru- 
ment, which seems to resemble a sentient being, resents 
being changed in direction. I know the direction of 
change, and am not likely to forget it. It was given me 
by a man who unders the subject, but I do not know 
where he is now. He also gave me the formula for the 
rate of movement. Iam not sure that I understood it, 
and I have lost it. I was so glad to get a reason for the 
extraordinary behaviour of the instrument—as Sir H. 
Maxim says, ‘like a pig with a will of its own’—that I 
did not trouble about the measure of the rate of motion.” 

How unfortunate! ‘‘K. Y.” admits that he does not 
understand the gyroscope himself, but he once knew a 
man who did, though this man has now ween 
What a misfortune to the scientific world ! ay I sug- 
gest, however, that ‘‘ K. Y.” can console himself by going 
to atoyshop and purchasing two cheap gyroscopes, 
ing one shilling each, and that he should take these to the 
local tinman, and have them both mounted in the same 
wire frame. To spin them in opposite directions at the 
same 8 is an easy matter. his little instrument 
will probably cost 33., and will do infinitely more to put 
“kK. Y.” on the right track than all the scientific reason- 
ing of Sir Hiram Maxim and the intricate mathematical 
formule of Professor Macfarlane Gray, and may com- 

nsate him in no small degree for having lost touch 
with the only “‘man who understood the subject” re- 
ferred to in his letter. 

Yours faithfully 


London, November 13, 1901. EXPERIENTIA Docet. 


To THe EprtoR OF ENGINEERING. 

Sir,—In reference to my letter which you publish to- 
day, the diagrams accompanying it are incorrectly drawn. 
The *‘ new axis of M,” should be parallel to Ri, and the 
‘new axis of M,” should be parallel to Ro, not as shown. 
In Fig. 2 the arrowhead of Re should be in the opposite 
direction to that shown. The context of my letter, of 
course, points out these errors. The diagrams should be 





thus : 
R, =C+A. 
R. =C + B. 
R, — R, = O. 
(C + A)—(C + B)=0. 
or 


C+A-—-C-B=0O. 














C R, 
ee 
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C ~ 
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I think this result shows that the stresses caused in the 
frame F by rotation about G G are only such as are 
caused by.its resistance to the tendency of the axes a a 
and bb to take up the positions shown in Fig. 1. This 
dispels the idea that the Cobra, when pitching, had her 
stern ‘‘held in a vice” by the gyroscopic resistance of 
the turbines, and so broke in half. 

Yours faithfully, 
H. J. Brncuam Powk Lt. 

London, N.W., November 8, 1901. 

[Weare not responsible for the errors in the diagrams 
which appeared with Mr. Poweéll’s letter last week. Our 
on agree with the sketches sent by Mr. Powell.— 

D, E. 





GAS-ENGINE RESEARCH. 

To THE Eprtor or ENGINEERING. 

Sir,—The discussion on the Second Report to the Gas- 

Engine Committee was concluded last Friday 
— » at Institution = a Engineers. 

8 often happens, many of the engineers most com 
tent to assist in the debate failed to find sufficient inte. 
rest in the Institution’s ings to prompt them to 
nage 3 and — of oe ‘ew crag er oalgpep J — 

e secre’ signifying r intention of so doing, 
several absentei themselves without deeming a note of 
excuse necessary. The fact that the provincial member- 
ship of the Institution is so and that many travel 
long distances in order to attend these meetings, should 
stimulate efforts toencou engineers actively interested 
in a subject to give the Institution the value of their 
obser vations, 


cost-* 





That much remains to be desired in this direction must 
be obvious to any member who regularly attends these 
meetings, and a question that I respectfully suggest 
might well be considered by the Council is, whether a 
reform cannot be introduced in the manner of obtaining 
speakers and regulating the discussions. 

The present system appears to be that of adding to the 
notice convening the meeting a short request that those 
desirous of speaking may send in their names before the 
date. The results are not always happy ones. Some 
members waste the very limited time at disposal by inquir- 
ing for information already given in full in the paper, but 
which they confess to not — read. Others captiously 
criticise some detail foreign to the real issue, or Renate 
ab quite unnecessary length some apparatus employed by 
themselves at some remote date on an occasion differing 
in every essential from the one under discussion. During, 
at least, two speeches at the last meeting, a member en- 
tering, and being unacquainted with the title of the paper, 
might reasonably have concluded that matters appertain- 
ing to steam engines, and not gas engines, were engag- 
ing the attention of the meeting. Dnuring all this, most 
of the engineers whose energies have made the gas engine 
what it is to-day remained silent, or absent. 

Now, Sir, I suggest that were the Council to instruct 
the secretary to invite certain members, whose experi- 
ence best qualifies them for the purpose, to participate 
in the discussion, this request would in a brief time be 
regarded as an honour, and the result would be to enhance 
the value and interest of the Institution’s proceedings. 
The time limit might also be introduced to advantage ; 
for apart from the discourtesy of subdued tapping of feet 
at the rear of the hall, which, I understand, implies that 
a speaker has been on his legs per enaeneee f long, it is quite 
impossible for an author to adequately reply to long 
controversial speeches, extending over two evenings, when, 
as happened last Friday, less than a quarter of an hour 
remains for the purpose. 

It is to be regretted that the replies do not always 
follow the correct lines of debate, and Professor Burstall 
must have disappointed many present, insomuch that he, 
in his concluding speech, chose to make many fresh 
statements, which in themselves demanded further notice, 
rather than confine his attention to the arguments of 
past speakers. 

It would be interesting to learn the correct interpreta- 
tion of the following sentences: ‘‘I am an engineer, 
. .. [am nota gas-engine inaker, if I were, I should not 
be reading papers here.” Are the ‘‘ makers” incompe- 
tent then to write papers for the Institution, or are they 
too selfish to impart to others the results of their experi- 
ence? A glance at past proceedings of the Institution 
disproves either contention. 

It greatly surprised, at least, one of the audience to 
learn that ‘‘makers” not infrequently consult Professor 
Burstall for the — of obtaining greater efficiency 
from the engines they have designed and built, than they 
themselves are able to do. 

I may, perhaps, be pardoned if, after a long acquaint- 
ance with many leading ‘‘ makers,” I express doubt as to 
the absolute accuracy of this statement in its general in- 
ference. Made, as the statement was, after some criti- 
cism by a practical engineer, it cannot be considered to 
apply to some small inconsequential firm, and I do 
doubt if any ‘‘ maker ” of repute has ever applied to Pro- 
fessor Burstall, or any other professor, with this avowed 
object. Indeed, the question might well be asked, ‘‘ Why 
should they ?”” The improved Otto gas engine was evolved 
in the workshops of the ‘* makers,” and not in the labora- 
tories of the —. 

Although I have several times been associated in the 
lending of gas engines to universities and colleges, and in 
certain tests on an oil a“ conducted by the author of 
a well-known text-book, I have never myself received a 
suggestion of any practical value whatever, and, so far as 
I recollect, have never heard of any improvement having 
been adopted as a result of suggestions from such 
quarters. 

An eminent consulting engineer, whose great know- 
ledge and experience of internal combustion engines de- 
manded respect for his opinions, received an open rebuke 
from the reporting professor for having suggested that 
better results might have been obtained by one coming 
from the class, professorially styled ‘‘ makers ;” but if the 
statement be correct that the ‘‘ makers” were all applied to, 
and one and all refused to trust an engine for the purpose, 
it certainly does appear that the conclusion arrived at by 
this consulting engineer was not altogether an unnatural 
one. I donot, howsver, wish to associate myself with this 
view, but must express doubt as to the absolute accuracy 
of the statement. 

I have not yet the shorthand notes to refer to, but 
undoubtedly essor Burstall gave the meeting to 
understand that English makers, one and all, remain un- 
interested spectators to the advancement of scientific 
knowledge, and that not until an American philan- 
thropist provided funds was the Birmingham University 
in & position to obtain a modern gasengine. _ ° 

The first part of the statement is well-nigh incredible, 
and I know positively of one firm (*‘ makers ”) who would 
have taken pleasure in helping the Committee had the 
matter been brought to their notice. That the experi- 
ments were, confessedly, made on an old-fashioned and 
unsuitable type of engine is deplorable, albeit the best 
that could be obtained, according to the reporter, and it 
is to be hoped that the 5 oo will be speedily re- 
sumed on another engine, having a piston speed of some- 
thing over 400 ft. per minute. 


An anti-climax was reached at the point in the reply 


when Professor Burstall, taking chalk in hand, placed 
diagram on the blackboard, and boldly prophesied, in suit 
ably impressive terms, that ‘the day would come when 
the valves on gas engines would be placed as indicated 
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in the di m, in order to avoid the presence of pockets. 
He did not know whether ‘ makers ’ differed from him.” 
Well, Sir, through the convenience of your columns 
this point may be settled, for not only do “‘ makers” not 
differ from him here, but they have fully recognised for 
years that pockets in the valve passages harbour detri- 
mental burnt products ; and the principle involved in the 
diagram is studiously observed in every first-class engine 
of recent design, although the exact arrangement of 
valves recommended has not been adopted owing to 
reasons which possibly only a “‘ maker” would stop to con- 

sider. 
IT am, Nir, your obed = servant, 


1 
H. B. Grawam. 
Automobile Club, London, S.W., 
November 6, 1901. 

[With regard to the remarks made in the above letter 
respecting the issuing of invitations to take part in discus- 
sions, we think Mr. Graham will find that the course he 
suggests has been followed by both the Institution of 
Mechanical Engineers and the Institution of Civil Engi- 
neers for the past twenty years or more.—Ep. E.] 





To THE Eprtor oF ENGINEERING. 

Srr,—I have not the good fortune to be a member of 
the Institution of Mechanical Engineers, but, like most 
engineers similarly circumstanced, I take great interest in 
its proceedings. From the resumé of the discussion on 
the Gas-Engine Research Committee’s report in your last 
issue it would appear that the proceedings are not at all 
times conducted with due regard for the dignity of the 
profession. I notice one member actually inferred that 
the professor responsible for the report did not know how 
to run a gas engine, and that the professor says gas-engine 
makers often ask him how to run their engines ! 
Of course, there are gas-engine makers and gas-engine 
makers, just the same as there are professors and pro- 
fessors, but for my part I have not yet come across a gas- 
engine maker who required to be shown how to run the 
engines he builds. In fact, in any of the gas-engine 
establishments I know there is more than one working 
fitter who, while quite unable to calculate either the brake 


horse-power or the relative gas consumption, will run the | 7 


engines in such a manner as to produce the greatest pos- 
sible horse-power for the least consumption of gas in less 
time than any expert inside or outside the establishment. 
He may be quite ata loss to explain his results, but he is 
quite sure of them. 

There is no mystery about the running of gas engines. 
Sheer practice is all that is required, and of that the 
fitters have more than enough at times, more especially on 
types of engines intended to produce a brake horse- power 
for 9 cubic feet of gas per hour, and actually consuming 90. 
Mr. Macfarlane Gray’s contribution to the discussion 


will be of more use to the professor’s gas-engine makers | p “g 


than the whole of the Committee’s report. 
Yours traly, 
JAMES DUNLOP. 
206, Gorton-lane, Gorton, Manchester, Nov. 8, 1901. 








PATENTS IN CYPRUS. 
To THE EprToR OF ENGINEERING. 

Srr,—It may be interesting to some of your readers to 
learn ‘‘that Mr. Chamberlain has now suggested the intro- 
duction of a Bill in the Legislative Council to provide for 
granting protection in Cyprus, on payment of the proper 
fees, to inventions previously patented in this country.” 

We have received this information direct from the 
Colonial Office in a letter dated 5th inst. 

Weare, Sir, your obedient servants, 
HaRRIs AND MILLS. 
23, Southampton Buildings, London, W.C., 
November 7, 1901. 





TESTING DOWSON GAS. 
To THE EpiTorR OF ENGINEERING. 
Sir,—With reference to ‘‘ Stoker’s” inquiry concerning 
the simple method of testing boiler flue gases, the 
writer, when speaking of this, had in mind Orsatt’s appa- 
ratus. A description of this has quite recently appeared 
in the Electrical Review (October 18). 


Yours faithfully, 
November 8, 1901. ANTHRACITE, 





THE ENGINES AT THE GLASGOW TRAM- 
WAYS POWER STATION. 
To THE Eprror OF ENGINEERING. 

Sir,—We see in your issue of the 8th inst. a note 
relative to the engines at the Pinkston Power Station of 
the Glasgow Corporation Tramways. ‘You will see from 
the enclosed cuttings from the evening paper referred to 
by you that Bailie Ferguson’s statements were made 
without the authority of the Convener of the Tramways 
Committee; and in order to represent the matter accu- 
rately, we would ask you to be good enough to publish 
this further correspondence. 

Yours faithfully, 
D, Stewart AnD Co., Limirep. 
W. D. Bett, General Manager. 

November 9, 1901. 


PINKSTON PoWER STATION, 
The Question of the Engines. 
(To the Editor of the Glasgow Evening News.) 
November 4, 1901. 
Sir,—Enclosed we send you a copy of a letter addressed by us 
to Bailie Walter Paton, Convener of the Tramways Committee. 
This letter was handed by one of-our officials to Mr. Paton, who 
said that Mr. Ferguson had no authority to use his name in the 





No public explanation has been made, and we would therefore 
ask you to be good enough to publish this and our letter to Bailie 
Paton. Yours faithfully, 

D. Srewart anp Co., Liwrrep. 
W. D. Bru, General Manager. 
(Copy.) 

Walter Paton, Esq., Glasgow. October 31, 1901. 
Sir,—We see in last night’s Evening News that Mr. John 
Ferguson has made certain statements regarding Pinkston Power 
Station and our engines there, which are contrary to the fact. 
We could not let this ing from a ber of your com- 
mittee, even if your authority were not claimed, much less when 
Mr. Ferguson says that the statements are made with your 

authority. 

Mr. Ferguson says: 

“* Had we not had two [engines] from America, the electric cars 
would not have run in Glasgow during May, June, July, and 
August. There has been a loss of 70,000/., it now appears. 
Messrs. Duncan Stewart and Co. made two small or auxiliary 
engines, by means of which, aided by current from the Electric 
Lighting De) ent, some 40 cars were run at times, which 
enabled the bearings of the main engines to be adjusted occasion- 
ally at the ye when heated.” 

he actual facts are that the Stewart auxiliary engines alone 
were available to run cars from Pinkston Station during the whole 
month of May, and the number of cars run by them reached 80. 
So it is untrue to say that the American engines were the first to 
come to the help of the tramways and save the situation, and we 
would ask you tocall upon Mr. Ferguson to correct his statement 
in the same public manner in which he has misstated the case, 
to show that it was the Glasgow engines alone which enabled the 
car service to run during the month of May. 
We are at a loss to understand why this matter should be fre- 
quently discussed in public by members of the Corporation. We 
have hitherto avoided taking any notice of such statements, but 
when they are put forward in a perverted form, and claiming your 
authority, we think it time to protest, and have taken this oppor- 
tunity to do so privately. In the event, however, of Mr. Fer- 
guson not making the desired public correction, we shall be com- 
pelled to publish this letter in Monday’s papers. 
We are, &c., 
D. Stewart anv Co., Lip. 
(Signed) W.D. Brut, General Manager. 








Sirn,—Messrs. D. Stewart and Co. challenge my statement. 
My reply is brief. I read it over to Mr. Paton, and told him I 
was going to use it publicly. My statement is correct, and I’ve 
confirmed it with Mr. Young. But for the American engines 
70,0007. now in hand would not have been made. But for them 
the electric service could not have been given. I am free to say 
essrs. Stewart’s two auxiliary engines, with our own power 
from Springburn combined, ran not 80 cars, but 70, during May ; 
whilst the Allis engines were being adjusted. msg June till 
now the Allis engines have run over 100 cars per day. The English 
engines did some work in October, but are only now in proper 
form. If Messrs. D. S. and Co, find fault with my only giving 
credit to their engines for 40 cars, I at once admit that figure too 
little ; probably 60, Mr. Young thinks, would be correct during 
May ; but my points are simply these : 

The American engines did the summer work, made us the 
70,0007. extra profit, and without them no service of cars could 
have been even attempted. The service in May was really nothin 
as a service, but we were indebted to the engines of D. S. an 
Co. for the appearance we were able to make of 60, 70, or, if 
. and Co. like, even 80 cars upon the street sandwiched 
between horse cars. 

By a misprint I am made to say the loss was 70,0007. instead of 
gain. My argument was clear. I don’t really know what our 
ood friends D. S. and Co. complain of. I don’t know anyone 
n the Corporation who would say or think ill of them. 


am, 
Benburb, Lenzie, November 5, 1901. JOHN FERGUSON, 





SOME TESTS ON SMALL STEAM DYNAMOS. 
To THe EpiTor oF ENGINEERING. 
Srr,—Difficulty has been experienced in ascertaining 
the results to be expected from small steam dynamo sets, 
and the following results obtained by tests on 20 and 40- 
kilowatt sets carried out under the supervision of the 
writer at the maker’s works, in connection with a con- 

tract for the Poplar Union, may be of interest : 
1. A 50-kilowatt Thames Iron Works multipolar 
dynamo, direct-coupled to a Reavell engine. 

Governing automatic expansion, with throttling at 

light loads. 

Speed, 500 revolutions per minute. 

Steam pressure, 120 lb. per square inch. 
2. A 20-kilowatt De Laval steam turbine, direct-con- 
nected through helical gearing to a twin armature 
dynamo. 
Governing, throttling throughout. 
Speed, 22,000 revolutions per minute, turbine. 
” i .” » , dynamo, 
Steam pressure, 120 lb. per square inch. 


Results.—Condensing ; Vacuum, 24.5 In. Mercury. 


i | 








} 
Pounds of Steam per 
Description. | Load. | Board of Trade Unit. 
| kilowatts | 
Reavell engine.. ast 50 29.3 
Ditto... eel 87.5 30 








the nominal full load, whereas at three-quarter load one 
nozzle shut down allowed the turbine to deal with the 
load with little throttling, The steam-chest pressures 
were at full load 95 1b., and three-quarter load 119 lb., so 
the greater throttling at full Sool toomninele explains the 
loss of economy. If full load had been taken as 25 kilo- 
watts, the result would, of course, have been better at full 
than three-quarter load. 

I would say that with regard to the actual results, those 
above given are better than the guarantee, and the gua- 
rantees were at least as good as any offered by makers of 
all - well-known high-speed engines and other makes of 
turbines. 

In neither case was superheating allowed, and the 
boilers were working at approximately the proper pres- 
sures, so there was no possibility of superheating by 
throttling. 

These figures may therefore be taken as re tative 
of what may be expected from small sets of by firat- 
poe of high-speed engines, and of small steam 

urbines. 

I do not pro to go into figures per indicated Lorse- 
power, &c. They are not of much interest to electrical 
engineers. The figures exp: in pounds per Board of 
Trade unit appear formidable, but as the dynames are 


and | in both cases as good as can reasonably be expected, I think 


it is well to — steam consumption in pounds per unit, 
as it is units of electricity that are required. 
J. J. WARDEN-STEVENS, 





PURIFICATION OF FEED-WATER. 

To THE Epitor oF ENGINEERING. ; 
S1r,—Referring to the notice under the above heading 
appearing in your issue of the 25th ult., in which reference 
was made to the Bruun-Lowener water softener as 
follows: ‘“‘The arrangement would be an ideal one if 
the quantity of chemicals discharged through the valve 
each time the tip moves could be made independent of 
the depth of the milky fluid,” we should feel much obliged 
to you if you would kindly bring to the notice of your 
readers that this difficulty has been fully overcome in the 
following way : 

The softeners are supplied with a special mixing tank 
for chemicals, and provided with an pen ad and a pump, 
which latter is connected up to the chemical reservoir of 
the softener, and delivers a continuous supply of the 
chemical reagent tosame. An overflow pipe brings the 
surplus of chemicals back to the tank, and thus a constant 
height of the chemical reagent above the valve in the 
chemical reservoir is obtained. 

Yours faithfally, 


Lasskn AND Hyort. 
52, Queen Victoria-street, London, E.C., Nov. 8, 1901, 





Tu RicHARDS OPENSIDE PLANING MAcHINE: ERRATUM. 
—We regret that through an undetected printer’s error 
the catalogue of the Richards Machine Tool Company, of 
Suffolk House, Laurence Pountney-hill, E.C,, noticed 
on page 598 of our issue of October 25, was described as 
relating to openscale planing machines in place of open- 
side planing machines. 





CaTaLocurs.—We have received from the Pratt and 
Whitney Company, Hartford, Connecticut, U.S.A., a 
copy of a new ca — of small tools. These consist of 
taps and dies of different types and of guaranteed 
accuracy, gauges true to the awit milling cutters, and 
reamers.—The Langdon- Davies Electric Motor Company, 
Limited, of 101, Southwark-street, S.E., have issued a 
new a of their single-phase alternate-current 
motors, hese motors are self-starting, and having 
no commutator or brushes, are claimed to cost little 
for maintenance. — Messrs. Rice and Co., Limited, 
of Leeds, have sent us a copy of their new cata- 
logue of hydraulic machinery, which is printed in 
on French, and German. Dimensions are given 
both on the English and metric systems, thus greatly 
increasing the value of the catalogue to foreigners. The 
plant described includes pumps, accumulators, riveters, 
cranes, and hydraulic —— of various types.—A new 
catalogue of clay-working machinery, prinding mills, 
and brick o— and accessories has been issued by 
pve pi hittaker and Co., Limited, of Accrington, 
ncashire. 





Our Locomotive Exprorts.—Notwithstanding com- 
plaints of dull times, and dismal stories of American 
competition, this will clearly be a good yearin the history 
of our locomotive export trade. The value of the loco- 
motives exported from the United Kingdom in October 
was 206,311/., as compared with 124,6712. in October, 











| 
. | 
Ditto .. ee ee) 34.8 1900, and 118,729. in October, 1899. The improve- 
De Laval turbine a iheere . op ment indicated by these fi was principally attri- 
Mites OS ke 10 | 40.5 butable to the revival in the demand for locomotives 
: upon South African and Indian account. The value of 
Results. —Non-Condensing. the aggregate exports to October 31 this year was 
Reavell engine.. 50 | 37.3 1,565,509/., as compared with 1,178,076/. in the corre- 
Ditto .. ieee | 33.6 sponding ten months of 1900, and 1,156,946/. in the corre- 
> ae bigetice: | #8 sponding ten months of 1889. In these totals the exports 
a boots. Sis to South America, British South Africa, British India, 
Me. he 84 and Australasia figured for the following amounts : 
} 
In each case the weight of water condensed with, or Country. 1901. 1900. 1899. 
nec gaggsaaa in a surface condenser was carefully ET eee ae Z | 2 
measured. as : we oe] 200,512 | 
With the De Laval turbine it is to be noticed that, both po lg sonra I] g1niges | 
condensing and non-condensing, the results are better at | British India oo oe] 461,962 | 


..| 310,825 








matter, and that he would pass the lette: to Mr. Ferguson. 





fact that the steam nozzles are arranged for a higher than 





three-quarter than at full load. This is explained by the | Australasia .. 
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20-TON TRAVELLING ELECTRIC CRANE. 
CONSTRUCTED BY MESSRS. GEORGE RUSSELL AND CO., ENGINEERS, MOTHERWELL. 
(For Description, see Page 676.) 
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OFFICERS OF THE AMERICAN NAVY. 

Our readers will remember that'on previous occa- 
sions we have referred to the personnel of the 
United States Navy, more especially in regard to 
the status of the engineering branch. The posi- 
tion of American naval engineers, as of any rank or 
grade in the United States Navy, must always be 
interesting to Englishmen as affording object-lessons 
for our own guidance in a way that the navy of no 
other country can do. There have never been two 


Britain ard the great American Republic. In many 


own colonies ; a fact largely due to the older deve- 
lopment of America which renders the conditions 
of life in the great cities more nearly akin to our 
own. In any case, however, the navies of Great 


organisation and executive that anything occurring 
to one must necessarily be of interest to the other. 

It is for reasons of this nature that we have fre- 
quently given much space to recording the 
progress of the American Navy. Amongst other 
contributions on this matter, in February, 1899, 
we printed an article on the subject, and again 
reverted to the subject a few weeks later.* In 








* See ENGINEERING, Vol. lxvii., pages 149 and 553. 


8! ment. The Bill ‘‘to reo 


order to make the nl games position clear we must 
repeat something of what we said on a previous 
occasion. In the former of the two articles we 
quoted from the Annual Report of the Engineer- 
in-Chief to the United States Navy as follows : 


For Wes pas ten years it has been my duty, and a sad 
one, to attention 7 jo urgent need of a a 

tion of the personnel of the Engineer Corps. n this 
respect, for the first time, I can say with great mae 
that a measure is pending in Congress, approved by 
the department, which, if passed and administered with a 


73| desire to make it a success, will “ only justify the re- 


commendations I have made to the department 


30| year, but will much further as affecting the whole 
Fo 


service, whose homogeneity and efficiency will be im- 


mensely increased. 

It is fortunate that Admiral Melville—who was 
then, as he is now, Engineer-in-Chief to the United 
States Navy—qualified his prediction of improve- 
ise and increase the 
efficiency of the personnel of the Navy and the 
Marine Corps of the United States” was duly 
passed on March 3, 1899, and has been in operation 
ever since. It is this measure to which Admiral 
Melville referred in his words we have just quoted ; 
but so far from improving the personnel of the 
American Navy, it has had a directly — 
effect. This, however, is from no cienad efect 
of the measure, but because its actual provisions 
have been thwarted and its spirit evaded. 

As stated in our former article, the change 
effected by this piece of legislation was of a radical 
nature. The officers of the Engineer Corps were 
transferred to the line (executive branch), and were 
commissioned accordingly; in other words, the 
engineer and deck officers were formed into one 
body, having similar titles, and engineer officers 
holding the relative rank of captain, commander, 
and lieutenant commander took rank in the line. 

The experiment, as we have said, after being 
tried for more than two years, has proved a failure, 
a fact we have intimated on a previous occasion, 
but which is now confirmed by Admiral Melville’s 
last report to the Secretary of the United States 
Navy. Speaking on the subject of engineering 
personnel, he says : ‘‘ Engineering efficiency in the 
Navy is rapidly decreasing. . . . The outlook for 
securing a trained engineering force for future 
needs can hardly be regarded as satisfactory. 
There has been retrogression, rather than advance, 
vs engineering lines during the past two years. 

. the number of trained and expert engineers 
in the Navy is being steadily reduced. The prac- 
tical working of the amalgamation scheme thus far 
has been, in great part, to take the junior half of 


the old Engineer Corps and transfer them to line | 


duties.” 

The miscarriage has been rendered possible by the 
failure of the Bill to lay down positively that the 
duties of officers under the new rule should alternate 
between the engine-room and the deck. We fear 
that the engineering duties are not popular with 
even the American naval officer, and the Navy 
Department appears to have failed in its manifest 
duty of insisting that all officers should take their 
share of ehgine-room duty and instruction. For 
the present there are the men of the old Engineer 
Corps who have been properly trained ; and, we 
are told, ‘‘individual officers of the old ‘line have 
conscientiously striven to perfect themselves in 
engineering duties.” For work so important, as 
Admiral Melville says, one cannot depend on indi- 
vidual effort to secure a sufficiently numerous body 
of trained engineers; as, indeed, events he 
proved. 

We are told that it was anticipated by some, 
at the time the personnel Bill was introduced, 
that there would be a failure in the sup ly 
of efficient engineers, and it was urged t 
the Bill should be so worded as to give scene 
assurance that there should be alternation of duty 
between the deck and the engine-room ; in other 
words, that naval officers should be compelled by 
Act of Congress to acquire engineering experience. 
Those who had the Bill in charge considered, 
wrongly as it now appears, that such provision 
was unnecessary. e regulations needed could, 
it was argued, be em framed departmental 
orders, which would be more likely to meet 
the somewhat complex conditions than any hard- 
and-fast rules laid down by an Act of ‘Congress. 
The fact that engineering experience and instruc- 
tion were to be acquired by naval officers was 
so clearly the object of the Executive — having 
beea endorsed by the Secretary, and’ even com- 
manded by the President—that ‘‘it was,” as Ad- 
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miral Melville says, ‘‘ presumed that the whole 
influence of the Navy Department would be 
exerted in improving the status of engineering. It 
was certainly expected by the naval committees of 
the House and Senate that the Department by 
regulation would provide for the engineering needs 
of the future.” 

The presumption was certainly justified, and it 
is difficult to think that the naval authorities of 
the United States have not neglected a plain duty. 
What has been the motive it is difficult to judge, 
and on this point Admiral Melville naturally can 
give no guidance in a public report. We can only 
conclude that American naval officers of the line, 
like too many of our own executive officers, have 
an imperfect notion of the value of engineering in 
a navy that is wholly gence in regard to the 
ships of the fleet ; whilst probably, as in our case, 
the political element shares with the executive 
branch these dangerous views. 

Whatever may be the reason, the result is the 
same. ‘For every three commissioned officers 
taken from the engine-room and transferred to 
deck only one commissioned officer from deck has 
been sent below. This does not completely describe 
the extent of the depletion in engine-room super- 
vision. The officers sent from the engine-rooms 
were transferred to the deck for permanent duty, 
while in most cases the junior officers transferred 
from the deck have only done engine-room duty for 
short periods.” Whether a practical people like 
the Americans will submit to see the strength of 
their navy whittled away, and vast sums of money 
spent on the fleet practically wasted because engi- 
neering duties are unpopular, remains to be seen. 
Unfortunately, political conditions are such in the 
United States that it is very difficult for popular 
opinion to make itself felt, and abuses sometimes 
grow very rank before they are suppressed. 

Naturally, the opponents to giving any executive 

ower to naval engineers in this country will be 
jubilant at the failure of the American legislative 
attempt to advance ; and we are reluctantly com- 
pelled to recognise that much-needed reform has 
probably received an unfortunate check. It is so 
easy to point to the American fiasco, as it must 
undoubtedly be described. There will be the 
inevitable reply to all common-sense arguments 
that may be brought forward as to the need of 
having engineering directors for an engineering 
navy—‘* Look at America ! ” 

If those who framed the personnel Bill of the 
United States Navy would have looked to England, 
they might, perhaps, have learned a useful lesson, 
and have avoided the disaster that has overtaken 
their efforts towards improvement. It will be 
remembered that a few years ago there arose a 
demand for greater practical efficiency on the part 
of our own naval officers. Asin America, it was con- 
sidered by a few that those who had the control 
of operations depending wholly on engineering 
features should know something of engineering. 
The agitation, if such it can be called, ultimately 

roved not to be of a widespread nature, and 
it never took much hold on popular opinion. 
It was not of a picturesque nature, such as would 
be likely to tickle the public fancy ; the newspapers 
saw no great journalistic possibilities in it, and 
probably very few people outside circles interested 
ever heard of it. The naval authorities were, as it 
turaed out, prematurely disturbed ; but the argu- 
ments put forward were so logical that they felt 
that something must be done. They saw that the 
executive branch were likely to lose prestige, 
and that engineers would be more nearly advanced 
to the position and authority warranted by the 
importance of their work. It was therefore pro- 
posed that executive officers should receive a 
smattering—a different word was used—of engi- 
neering instruction, sufficient, as it was put, to 
enable them to direct operations, whilst the 
engine-room artificers were tw carry out the work. 

t is needless to point out to the readers of 
EnaInEERING the futility of such a scheme, but it is 
exactly what has been attempted in America. The 
lack of the engineering element among the officers 
of the United States Navy is not to be ignored, and 
we learn from Admiral Melville’s report that 100 
warrant machinists—the American equivalent to 
our engine-room artificers—have been appointed 
and detailed for engine-room duty. 

From what we have seen of the personnel of the 
United States Navy, we have no doubt that the 
warrant machinists are, as a class, equal to our 


own engine-room artificers. The latter are a valu- 





able branch of the naval force, although the way 
in which they have been treated by the Admiralty 
has kept out a large number of good men that 
would otherwise have joined the service. But 
good as they may be for the duties which they are 
intended to carry out, they are not capable of 
taking charge of the machinery department. It 
may be said, and has been said, that the executive 
officers, with their theoretical attainments, will 
take charge and direct operations. The expecta- 
tion that they will do so is, we repeat, idle. 

Engineering is not to be learnt without practical 
object-lessons carried out by the student himself. 
No man can become a mechanical engineer without 
dirtying his hands, and also without devoting to 
the subject several years of hard study accom- 
panied by practical work. It isa matter of long 
and special training both in theory and practice. 
No country that cannot command a body of men 
willing to undergo the disagreeable features inci- 
dental to engineering training will be able to main- 
tain its position as a first-class naval Power under 
the stress of war, however many ships and guns it 
may ravi Neither Great Britain nor the 
United States lack such men, and it will be only the 
ruling powers of either country that will prevent 
their employment. 

Whether, through recent events, the British Navy 
or the American Navy has the better hope of im- 
provement in regard to the qualification of naval 
officers for the stress of battle is a difficult question. 
We have done nothing yet to advance the engineer- 
ing element, and have therefore given no example 
of failure in commission ; our non-progressives have 
no ‘‘awful example ” to fall back on. The Americans 
have progressed further, but are in a worse con- 
dition. Their engineering personnel is in a less 
efficient state. Of the two, perhaps, the Americans 
have the best prospect. They are in a worse 
mess, and that is the greater reason why something 
should bedone. They can hardly go back to their 
former state of separate branches, with the engineer 
officers in an inferior position ; and probably, now 
that public attention has been been drawn to the 
matter by Admiral Melville’s outspoken report, the 
Navy Office will be unable to withstand the demand 
of the people that naval officers should make them- 
selves competent for the work they undertake to do. 

The chief danger is that the warrant machinists 
will be accepted as efticient stop-gaps, although we 
think there is too much engineering knowledge 
abroad in the United States for the foolishness of 
that course not to be seen. If, however, such a plan 
is accepted, the American Navy will be thrown back 
at least a quarter of a century in its personnel. The 
old round will be trodden once more ; the old fight 
fought again. The warrant machinists—who are 
of the same stamp as the original engineers of our 
Navy—-will claim higher pay and more exalted 
positions as time goes on and they feel the im- 
portance of their position. Later they will insist 
on commissions, and finally another personnel Bill 
will be inevitable. In the meantime the efficiency 
of the American Navy will suffer ; and if it should 
be put to the ultimate use for which all navies are 
supposed to be built, a very unpleasant awakening 
may result. 





TIN SUPPLIES. 

THe annual report of the Acting High Com- 
missioner for the Federated Malay States contains 
some information concerning the possibilities of 
that part of Asia which will go a long way to allay 
anxiety on the score of our future requirements of 
tin. We have been told from time to time that 
the alluvial fields were rapidly becoming exhausted, 
and as the Straits furnish considerably more than 
half the world’s annual supply, the depletion of its 
resources would obviously be a serious thing to 
contemplate. For though other producers are 
making headway, they are doing so very slowly, 
and, in the nature of things, progress could scarcely 
be rapid enough to offset the cessation of the 
shipments from the Straits. To be sure, 500,000 
tons, of the value of 40,000,000/. sterling, have been 
exported during the last fifteen years. But does this 
represent any material proportion of the whole 
—— of alluvial tin on the fields? Sir Frank 

wettenham is of opinion that it does not. ‘‘No 
doubt,” he says, ‘‘the industry has grown of recent 
years to very large proportions ; but it would take 
a long time to work out the alluvial deposits in the 
lands already alienated, and these comprise but a 
fraction of the unexplored lands, where there is 





every reason to believe the mineral will be found 
in payable quantities. This only applies to alluvial 
deposits. No one can guess what are the reserves 
of ore in underground rock formations at. Kuantan, 
in Pahang; Slim, in Perak; and Jelebu, in the 
Negri Sembilan.” The alluvials have to become 
thinned out before any great strides will be made 
with the ore; and while it is not possible to 
speak of the actual reserves of either alluvial or 
lode tin, because of the inadequacy of explora- 
tion, Sir Frank Swettenham’s views coincide 
with those of all who know the country. The 
speculator who operates for a rise may talk 
mysteriously about the fields ‘‘ petering out,’ but 
as he knows nothing about them, and is only 
anxious, like the parasite he is, to snatch a profit, 
his opinion counts for nothing, the more especially 
as next week he may be working on exactly the 
opposite tack. 

Nobody pretends that tin is scattered over the 
various parts of the Malay Peninsula as thickly 
as snow on a mountain top, but there seems 
quite sufficient ground for assuming that it will 
be a long time before there is real occasion for 
fear concerning our supplies of tin from the Straits ; 
and it is incontestible, adequate exploration or 
not, that some of the localities are still enormously 
wealthy in this respect, these including Perak, 
which produced 21,166 tons out of last year’s aggre- 
gate of 42,442 tons, and Selangor, which produced 
16,041 tons. Negri Sembilan is probably good for 
an increase upon its present total of 4300 tons with 
the introduction of more labour, though Pahang 
gives less promise. It turned out 935 tons in 1900, 
which the Commissioner describes as ‘‘ not very en- 
couraging,”’ adding, ‘‘ it has long been anticipated by 
those who know Pahang best, and are qualified to 
judge, that asa tin-producing country this State will 
never be able to rival its neighbours on the West 
Coast; and the added knowledge of Pahang’s 
resources tends to confirm this belief. The output 
of tin from Ulu Pahang, including Bentong, during 
1900 has exceeded all previous records, but the 
nature of the stanniferous deposits, which are 
found almost exclusively in the beds of streams at 
heights varying from 500 ft. to 5000 ft. above sea 
level, give no promise of permanency, and they 
will probably all be worked out in a comparatively 
short period of years. It is not to tin, therefore, 
that Pahang can reasonably look for its future 
prosperity.” 

Professor Henry Louis points out that tin- 
mining hitherto has been almost confined to the 
western side of the mountain range, which is 
the more accessible, and which affords the easiest 
and cheapest means of transport to the seaboard, 
but such productive areas as Jelebu, Iras, Ben- 
tong, Liang Sempan, and others, show that 
there is plenty of tin-bearing alluvial on the 
eastern side. Indeed, his researches have brought 
him to the conclusion that, ‘‘ having regard to 
the flatter grades of the eastern as compared 
with the western declivities . . . larger areas will 
be found to be tin-bearing on the eastern side, 
though they will probably never be as rich as on 
the west, which is characterised by its precipitous 
gorges and deep-river valleys.” The professor is 
not sure that lode tin will be found in the quanti- 
ties anticipated. The presence of alluvial proves 
that the rock must have existed and have been 
destroyed on an enormous scale, but it is possible 
(though admittedly improbable) that very little of 
the rock may have escaped the destructive agencies 
of air and water to which the existence of the 

vels is due. Still, as deposits of lode tin have 

en found at Rin, in Jelebu, Lahat, in Kinta, 
Salak, in Padang, Batu, and elsewhere, there is 
promise of satisfactory developments to be going on 
with. 

The islands of Banka and Billiton, in the Malay 
Peninsula, are other important sources of tin 
supply, but those in control have not been willing 
to put on the market all they are good for, because 
of the certainty that prices would collapse. The 
deposits on these islands have been systematically 
tested by borings, and as the places themselves are 
limited in area, it has been found possible to ascer- 
tain with tolerable closeness their possibilities of 
alluvial tin. On both islands the pay gravel 
averages 3 ft. indepth, with an overlay of some- 
thing like 30 ft. Sumatra has several known tin- 

roducing districts, but unsatisfactory results at 
Bink have prevented any great influx into localities 
where better things might be expected. Evidences 
of increased tin-mining activity come from Australia, 
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Shipments thence do not go up at any rapid rate, 
but that may be accounted for by the great volume 
of preparatory work necessary on new ground before 
the productive stage is reached. An important tin 
lode was recently discovered in the Wyalong dis- 
trict of New South Wales, and we learn that 
this is opening up well, and that miners consider 
that another rich tin field will be developed in the 
vicinity. A large area of land has been pegged out, 
and some assays made by the Mines Saas 
show that the stone from the chief lode, which is a 
contact deposit lying between porphyry and slate 
schists, carries 73.5 per cent. of metallic tin. 
Portions of the concentrates obtained by panning 
assayed 76.15 per cent. metallic tin, which is equal 
to 96.8 per cent. of black tin. Herberton, which 
came into prominence at the time of the last big 
rise in tin, is taking to this metal again. Tin- 
mining in Tasmania makes good progress, but that 
progress is due in the main to the Mount Bischoff 
property. It would be interesting to learn what 
is being done with regard to the alluvial de- 
posits, described by the Agent-General as ‘‘of 
great richness and depth,” not long ago dis- 
covered in the pastoral country lying towards 
the east coast of the island. Meantime it is 
to be observed that the London market for tin 
has recently inclined to weakness in sympathy 
with copper. But the situation is controlled by 
very few houses, who support and attack just as it 
suits their purpose, and the only thing to bring 
about a big fall will be a material and sharp acces- 
sion to market supplies. The available quantity 
is in advance of consumption, as we have pointed 
out before, and the discrepancy between the two is 
enough to cause uneasiness among speculators, but 
not marked enough to cause a slump. The demand 
for consumption in Europe is fairly good, but 
America has not yet absorbed the large quantities 
bought prior to the steel strike settlement. 





SOUTH AUSTRALIAN RAILWAYS 
AND COLONIAL TRADE. 

Tue railway balance-sheet of a country such as 
the South Australian colony is a fair reflex of its 
commercial condition, and of its state of develop- 
ment ; and it is gratifying to note that the report 
of the Railway Commissioner (Mr. Alan G. Pendle- 
ton) indicates a steady advancement in the re- 
venue, although there has been no great increase 
in the mileage of railway open. Thus, six years 
ago the system extended in all to 17724 miles, and 
earned 986,500/.; and now, for the year endin 
with June last, the gross revenue is 1,236,616l, 
while the line has in the interval been lengthened 
by only 14 miles. In other words, the traflic over 
the railways represented in 1896 freight earnings 
of about 5701. per mile open ; now the amount is 
7121. Itis true the former was not quite a satis- 
factory sum, in view of the capital invested, 
because then all the colonies were still under 
the shadow of financial embarrassment ; but there 
are evidences of a permanent recovery, and the 
past year’s working of the South Australian rail- 
ways shows a profit, after paying interest on the 
capital borrowed, of 53,4351. odd, ‘‘ to go to the 
credit of the general revenue of the State,” and this, 
too, notwithstanding that some 20,000/. has been 
spent out of the revenue for replacements in con- 
nection with permanent way and rolling stock. 
Various factors tended to greatly increase the ex- 
penses. The coal bill, as with almost all railways 
throughout the world, was greater—by 15,000/., 
largely owing to a rise in price, and partly, of 
course, to increased business. Other materials— 
rails, &c., were considerably dearer. More un- 
remunerative work, too, had to be done because of 
the drought, and “ in connection with the declara- 
tion of the Commonwealth and the opening of the 
Federal Parliament, a much increased train-mileage 
was run, conveying guests of New South Wales and 
Victoria, respectively, for which the railway de- 
partment received no return.” The net result of 
the improved condition should be to encourage 
not altogether uncalled-for reduction in freight- 
rates, the further improvement of the alignment, 
reducing grades, &c., if not also of extending the 
mileage. Much that is desirable remains to be 
done in making “ the crooked straight and the 
rough places plain.” We note, for instance, that 
the locomotive mileage bears a proportion to the 
train-mileage of 1.37 to 1. 

There seems to be continued competition between 
the railway departments of the several colonies 





for the traffic in the borderland, and South Aus- 
tralia suffers perhaps more than her neighbour— 
Victoria—and has attempted to obtain the adoption 
of an uniform goods classification and rates, so as 
to end ‘‘hostile quotations,” but without success. 
An inter-State Commission is to be appointed by 
the Government of the Commonwealth to deal with 
such matters, and much may be expected from 
it. It-would be advantageous, especially for the 
future, if the subject of gauges could also be 
brought within the sphere of the discussion. Un- 
fortunately, the principal railways running out from 
Adelaide, south as wall os north, are on a 5 ft. 3in. 
gauge, one trunk line extending for 104? miles to 
the north-east and the other to the Victoria 
boundary at Serviceton, 196} miles from Adelaide. 
Much traffic has thus to be transferred, the rail- 
ways in the extreme south and north of the 
colony being on the narrow gauge. Thus 507 
miles are on the wider, and 1374 miles on the 
3 ft. 6 in. gauge ; and inconvenience and cost must 
result by the breaking of bulk in the case of such 
through traffic; and sooner rather than later the 
trunk lines will require to be made of a uniform 
gauge; and it might be well to create a fund for 
such purpose out of the profits, rather than them 
to the credit of the general revenue of the State. 
They are thereby lost sight of, whereas if utilised 
or ear-marked for such future improvements and 
developments on the railway, they would ultimately 
react on the general prosperity of the colony. 
Under almost all departments of traffic an in- 
crease is reported upon comparison with the figures 
of the preceding year, excepting only in connection 
with wool and live stock, lower rates having had 
to be quoted for the latter, owing to the continued 
drought. The decrease in the wool trade is much 
to be regretted, although under normal conditions 
it does not bulk so large as in other colonies, pro- 
viding in South Australia barely 5 per cent. of the 
revenue from all goods, as compared, for instance, 
with 17 per cent. in New South Wales. On pas- 
senger service the increase in revenue is equal to 
62 per cent., on goods traffic 57 per cent., and 
together about 6 per cent.; but the work done 
showed an addition of quite 12 per cent., and the 
expenditure has gone up 10? per cent. The 
total receipts were 1,166,987/., an increase of 
69,6291. ; but the expenses were greater to the 
extent of 71,198/. The ratio of expenses to the 
total revenue has increased to 58.95 per cent., as 
against 56.37 per cent. in the previous year; but 
much of the addition is due to replacements. It is 


§ | interesting to note that this is still lower than the 


well-managed system of New South Wales, and 
compares with 62 per cent. in the United Kingdom. 
In view of this, it is interesting, although of little 
significance, to compare the results per train-mile 
in such a sparsely populated colony as South 
Australia with the United Kingdom. The main- 
tenance of way is about double what it is in this 
country, i.e.,10.12d. per train-mile ; tractive charges 
absorb 16d., as compared with 10d.; rolling stock 
about 3.75d., as against 3d.; traffic expenses about 
8.99d., as against 1ld.; the total per train-mile 
being, for South Australia, 39.83d., and for the 
United Kingdom, 34.62d.; but 34d. of the former 
is due to replacement and extraordinary mainten- 
ance; and it is not possible to indicate how much 
of the British expenditure is attributable to such 
improvements. The total quantity of goods dealt 
with was 1,628,444 tons, of which 549,573 tons were 
minerals; 51,094 tons grain; 22,563tons wool. The 
average haul was 124 miles, and the receipts worked 
out to the somewhat high average of 1d. per ton 
per mile, which, as we have said, must admit of 
reduction, greatly to the advantage of colonial 
development ; which, after all, should be the main 
aim of railway administration, rather than the 
creation of a surplus. The average distance travelled 
per passenger is under 12 miles, and the mean fare 
two-thirds of a penny per mile, which is certainly 
satisfactory. 





TRADE LIBELS. 

ENGINEERS and manufacturers have but little 
concern with the law of libel as commonly spoken 
of. Ordinary libels and slanders, if uttered, have 
only a remote bearing upon the character of a man 
as an engineer or a manufacturer, and do not 
therefore constitute a topic of professional interest. 

There is, however, a certain kind of libel which, 
in days when advertising is carried to extremes, is 





well calculated at times to do serious injury to those 


who are engaged in the multifarious industries of 
the country. High praise of one’s own sometimes 
merges into disparagement of another’s manufac- 
tures. It is at this point that the law steps in, 
and, subject to certain conditions, decrees that 
advertisements of this undesirable character must 
be suppressed. 

Yet the judges are chary of interfering with the 
right of a man to use every means to exaggerate 
the value of his own goods. Certain cases, to which 
we shall presently refer, clearly establish that where 
a plaintiff seeks to recover damages for, or to 
restrain the publication of a trade libel, he must 

rove malice (i.e., legal malice) on the part of the 
dens and he must also establish the fact that 
he has suffered actual pecuniary loss traceable to 
the defendants’ wrongful action. 

The term ‘‘ trade libel” is defined by Dr. Blake 
Odgers to include: ‘‘ All statements, whether 
written or verbal, which do not attack a man’s 
moral character, or question his solvency, or 
in any way affect his private or professional 
reputation, but which do, in fact, injure his 
business and cause him pecuniary loss—whether 
by disparaging the quality of the goods which the 
plaintiff sells, or by: asserting that they are not 
the goods which he represents them to be, or that 
they are an infringement of somebody’s patent or 
copyright, or for any other alleged reason urging 
or warning people not to deal with the plaintiff or 
not to pay him, or to bring actions against him— 
any words, in short, which, though not personally 
defamatory, are yet clearly calculated to injure— 
-~ have, in fact, injured—the plaintiff in his 
trade.” 

The nature of the words which will constitute a 
libel upon persons in the way of their trade is well 
illustrated by the following case. An action was 
brought in respect of the following e which 
appeared ina paper. ‘*The most wideawake and 
spirited of American trade journals has recently 
contained several references to the Empire com- 
posing machines, which were recently installed in 
the oftice (of an American newspaper) with such a 
flourish of trumpets. From these paragraphs, we 
gather that five machines altogether have been 
employed in this office, the first being introduced 
some time in February last, the other four com- 
mencing operations in March. So short lived, 
however, does this installation appear to have been, 
that we learn the machines were discontinued on 
Wednesday, April 29. This will be a very 
serious blow for this machine.” It was decided 
by the Court of Appeal that these words, be- 
sides being a disparagement of the plaintiffs’ 
machines, which would not be actionable without 
proof of special damage, were also, when taken in 
their natural and ordinary meaning, capable of 
being understood by men of ordinary intelligence 
as conveying an imputation upon the plaintiffs in 
the way of their trade, and the question of libel or 
no libel was therefore rightly left to a ury (Empire 
Typesetting Machine Company of New York v. 
Linotype Scien, 79 L.T. 8). This judgment 
was aflirmed in the House of Lords, when it was 
stated that ‘‘if the only meaning which can be 
reasonably attached to a writing is that it is a 
criticism upon the goods or manufacture of a trader, 
it cannot be the subject of an action for libel, but 
an imputation upon a man in the way of his trade 
is properly the subject of an action without proof 
of special damage.” 

It has been held in a comparatively recent case 
(Hermann Loog v. Bean, 26 Ch. D., 306) that the 
principles upon which the publication of a libel 
injuriously affecting the —— or trade of the 
plaintiff may be restrained apply also in the case 
of slander ; and that an injunction may be granted 
to restrain oral defamation, where it affects parties 
in their property, trade, or business. The jurisdic- 
tion, however, will in such cases be exercised only 
with the greatest caution. Thus, in the case re- 
ferred to, the defendant, who had been dismissed by 
the plaintiff company, in whose rea ger mye he 
had been as agent, after his dismissal made slan- 
derous statements to the company’s customers as 
to the solvency of the aps os and otherwise re- 
flecting on their trade and business ; it was held 
that such statements, though merely oral, might be 
restrained by injunction. . 

Thus, whenever A accuses B of knowingly and 
intentionally infringing A’s patent or copyright, or 
imitating A’s trade mark or brand, or using A’s 








firm name, or pan off his goods as A’s, this is 
a personal libel on B. But merely to state that 











































































me pe 





| 











686 


ENGINEERING. 





[Nov. 15, 1901. 





B’s patent is invalid, or that a picture which he 
sells is a piracy, is no libel on B personally, and is 
only actionable if the words be published falsely 
and maliciously, and special damage has resulted 
from the publication. ; 

The same principle applies to cases for what is 
called slander of title. Thus, in the case of 
Crampton v. South and Main (58 L.T., 516) it was 
decided that an action lies against a defendant who 
issues a circular stating that the plaintiff's inven- 
tion ‘‘ had been proved to be an infringement” of 
his own, when no proceeding had ever been taken 
to test its validity. For there was no ground 
whatever for the positive statement made, and 
therefore clearly no reasonable or probable cause 
for making it. 

In Hubbuck v. Wilson ((1899) 1 Q. B. 86), the 
Court of Appeal laid it down that a statement by a 
trader that goods of his manufacture are superior 
to those manufactured by another rival trader, 
although untrue and made maliciously, is not 
actionable as a defamatory libel, nor does such a 
statement afford ground for an action for a np 
ment of goods, even if the plaintiff is damnified by 
it, and aversspecial damage. The most satisfactory 
remedy provided for those who are subject to trade 
libels is an injunction granted by a Judge of the 
High Court. The Court will, in its discretion, in a 
proper case grant an injunction either’on interlocu- 
tory application, or at the hearing of the action, re- 
straining the defendant from slandering the title of 
the plaintiff's to, and publishing a libel upon, a 
commodity of their manufacture or invention 
(Thorley’s Cattle Food Company v. Massam,6 Ch. 
D. 582). But in the case of false trade circulars, 
when application is made to retrain the publication 
of circulars impugning the plaintiff's labels on cer- 
tain manufactured articles, and threatening legal 
proceedings, the plaintiff must satisfy the Court to 
whom application is made that the statements in 
question are untrue. 

Moreover, an injunction to restrain the publica- 
tion of a trade libel is only granted in the clearest 
cases, such as those in which a jury would un- 
doubtedly find that the matter complained of was 
libellous, and where, if they found otherwise, their 
verdict would be set aside as unreasonable. (Liver- 
pool Household Stores Association v. Smith, 
37 Ch.D. 170.) 

The wrongful use of a trade mark is not infre- 

uently made the subject of comment on the part of 
the true owner of the mark. Where there is any 
doubt as to the validity of the mark, great care 
must be taken before any accusations relating thereto 
are made through the medium of advertisements. 

In the Royal Baking Powder Company v. Wright, 
Crossley, and Co. (18 R. P. C., 95), the facts were 
shortly these. In 1897 two trade marks registered 
by the ‘*R” Company, of New York, were ex- 
punged from the Register of Trade Marks by the 
order of the Court, at the instance of the defen- 
dants. Both trade marks were labels containing 
prominently the words ‘‘ Royal Baking Powder.” 
Shortly afterwards the defendants issued a circular 
referring to the order, which circular and the 
statements made by travellers and agents of the 
defendants were alleged by the plaintiffs to be an 
intimation that the plaintiffs were not entitled to 
sell baking powder as ‘‘ Royal Baking Powder,” 
and that the defendants intended to proceed against 
persons using the labels, to stop the use of those 
words. The plaintiff ge ef then commenced an 
action to restrain the defendants from represent- 
ing that the plaintiffs were not entitled to sell 
their ‘‘ Royal Baking Powder” in the United 
Kingdom, and from maliciously threatening the 
customers of the plaintiffs with legal proceedings 
in respect of their sales of the plaintiffs baking 
powder. It was decided at the trial that the cir- 
cular represented what was not true with regard to 
the plaintiff's baking powder and trade, and was 
issued not in good faith in support of a claim or 
right really made, or intended to be exercised by 
the defendants, but maliciously, and that it had 
caused special and substantial damage to the 
plaintiffs. An injunction was granted in the first 

lace, but on appeal (which was affirmed in the 
Sones of Lords) it was decided that there being no 
circumstances to suggest that the circular had 
a secondary meaning, evidence to explain its mean- 
ing was inadmissible, and that the circular did not 
mean that the defendants intended to proceed 
against persons selling the plaintiff's baking powder, 
under the name of ‘Royal Baking Powder,” and 
that the circular was not in any respect untrue. 


One very interesting form of a “‘ trade libel ” 
remains to be considered. It sometimes happens 
that a firm issues an advertisement to the effect 
that some b perspec article has received the ‘‘ first 
rize medal” at a particular exhibition, whereas in 
act the award in question has been bestowed upon 
a trade rival. The question then arises : Can pro- 
cess issue to restrain the publication of such a mis- 
leading statement ? So far as we are aware, there 
has been no case on the point. In our view, if it 
could be shown that such a statement was issued 
maliciously, and with the intention to injure the 
person who was the true holder of the award, the 
statement would be libellous, and could be made the 
subject-matter of successful proceedings. 





NOTES. a 

CoMPENSATION FOR COMPULSORY PURCHASE. 

A curRtovus point under the law relating to com- 

msation for compulsory purchase has recently 
~~ decided in the Divisional Court by Ridley and 
Phillimore, JJ. It appears that the Bwlfa Col- 
liery Company own certain seams of coal which lie 
beneath a reservoir. Before proceeding to work 
the coal, they gave due notice to the water company. 
The water company immediately gave notice to the 
colliery owners to treat for the compulsory sale of 
the coal lying under the reservoir. This notice 
was served on October 15, 1898, and as the 
parties were unable to agree as to the amount 
of compensation, an arbitrator was appointed to 
determine the question. The hearing was for some 
reason delayed until April, 1901. A question then 
arose as to the basis upon which the purchase 
price should be estimated, as the price of coal had 
risen enormously, and had again fallen since 
the date of the notice to treat. In these circum- 
stances, the water company contended that the 
price should be estimated as at the date of the 
notice, while the colliery owners submitted that 
the arbitrator should take into consideration the 
immense profit which would have been realised on 
coal excavated and sold subsequent to that date. 
The arbitrator having estimated the proper amounts 
based upon each figure, stated a case for the 
opinion of the High Court. Their lordships have 
decided that the arbitrator was not only entitled, 
but bound, to have regard to the enhanced price of 
coal. The reasons for their judgment were in 
effect : ‘‘ The water company do not purchase the 
coal or the land which contains it; they merely 
buy the right to prevent the coalowners from 
working it. A large quantity of coal cannot be 
excavated all at once, and therefore compensation for 
preventing such excavation must be assessed upon 
the basis of the price which the coal will fetch at 
the time when it is excavated.” The coalowners 
therefore had judgment for the larger amount. 
This judgment, which is of great importance to the 
owners of collieries, is consistent with a well-known 
principle of the law of compensation—namely, that 
contingent or probable profits shall be taken into 
consideration. Any evidence, apparently, which 
can be put forward to enhance the value of property 
taken compulsorily should be forthcoming at the 
hearing. 


THe Hyztarp anp BincHam RIFte. 

A new rifle, the invention of Mr. John Hylard, 
of Melbourne, Australia, was shown last Monday 
at the Staines Range. In this rifle there are 
several features which are both new and valuable. 
The striker is almost entirely contained within the 
bolt, the only projecting part being the fine point 
which hits the cap in the cartridge, and its projec- 
tion is less than § in. There is thus no danger of 
the striker being bent and rendered useless if the 
rifle should be dropped on rocky ground. There 
is no coiled spring around the striker ; it re- 
ceives its energy from a hammer, operated by 
a fiat spring, both hammer and spring being 
within the lock. This spring is bent to its acting 

ition when the bolt is rotated previous to with- 
rawal, and is locked in that position until the bolt 
is returned to close the breech. Until that action 
is accomplished, the rifle cannot be fired. Thus 
the effort required to cock the gun is made during 
the unlocking of the bolt, and not during the time 
it is being returned to the breech, as in the Lee- 
Metford rifle. It is stated that this renders it 
possible to load and fire continuously out of the 
magazine without removing the weapon from the 
shoulder. The magazine takes five cartridges. 





The bottom can be removed for cleaning, while 


the piston, which pushes up the cartridges, can 
be thrown out of action by a lever, which re- 
leases a spring in the lock. The effect of this is 
that the cartridges can be dropped into the maga- 
zine, and do not uire ul individual inser- 
tion as in the Lee-Metford. They may be carried 
in any way; in bandoliers or pouches, but it is 
preferred to carry them in a bandolier fitted with 
metallic clips which hold five each. These clips 
are held over the magazine, and the contents 
pressed out most readily. Itis not ible to de- 
scribe the mechanism of the lock without drawings, 
but its chief merits are that it has no projecting 
striker, that the cocking is done on the unlocking 
of the bolt, and that the bolt cannot fall out when 
the rifle is carried on a galloping horse. The rifle 
is being made by Messrs. Bland and Sons, King 
William-street, Strand, W.C. Last Monday a 
number of trials were made of the speed of firing 
aimed shots against a Lee-Metford rifle, with the 
general result that the new rifle only required about 
two-thirds of the time of the regulation weapon. 
Possibly part of the gain should be credited to the 
marksman. 


Tue Guiascow Exursition REsvtrs. 


The day is past when great expectations are 
indulged in by the promoters of exhibitions, but 
there are, nevertheless, direct advantages to be 
realised from such shows, and it is satisfactory 
to record that, within such reasonable limita- 
tions, the Glasgow Exhibition, which was closed 
on Saturday last, can be pronounced an unquali- 
fied success. The enormous attendance proves, 
in the first place, that such a temporary addition 
to the gaiety of a nation is acceptable. The Ex- 
hibition was opened on May 2, and continued 
until November 9, and during that riod 
11,497,220 persons attended, a total never before 
reached by any exhibition in this country, and 
fully double the attendance at the previous 
Exhibition at Glasgow in 1888. The highest at- 
tendance was on the closing day, when 173,266 
passed through the turnstiles, while the highest 
number achieved by any exhibition in this country 
was at the 1888 Exhibition at Glasgow, when the 
total, again on the closing day, reached 117,901. 
At the Exhibition in London in 1851 the highest 
number of admissions was 109,760. There were 
twenty-four days when the attendance at Glasgow 
exceeded 100,000, and on three days only did it fall 
below 40,000. The total money taken at the turn- 
stiles, excluding, of course, season ticket receipts as 
well as railway coupons, was 167,8871., and it is prob- 
able that the net result of the Exhibition, from a 
financial point of view, will be a surplus closely 
approximating to 100,000). This sum, it is ex- 
pected, will be spent in purchasing pictures for the 
magnificent art gallery built partly from the surplus 
of the last Exhibition and partly from public sub- 
scription. As to the educational value, there can 
be no doubt that many have profited by a study of 
the machine tools alone, than which few finer 
collections of mechanical appliances have ever been 
gathered together. Many employers wisely sent 
numbers of their workmen specially to study 
this department; and it was gratifying during 
our visits to find Scotch workmen making minute 
examinations into the details of such tools. 
As to the amount of business done by the exhibitors, 
it is not possible to get any definite estimate ; some 
make no secret of the fact that they have been 
able to do a very satisfactory trade in the sale 
of the tools, &c., on show, while others state that 
business has been very unsatisfactory ; probably 
something between the two extremes is the right 
estimate, and certainly several firms are satisfied. 
The relations between the foreign exhibitors and 
the Executive Council have been most amicable, 
and it is not by any means the least satisfactory 
indication of results that a number of the French 
exhibitors’ representatives spontaneously collected 
501. and handed it over to the Lord Provost of 
Glasgow for distribution amongst the infirmaries 
and hospitals of the city. All connected with the 
Exhibition are to be congratulated on a success to 
which unusually fine weather, and the loyalty and 
business enterprise of the citizens, contributed 
almost in equal proportions. 


German Exectriciry Works. 


The statistics of German electricity works, 
published in the Electrotechnische Zeitschrift, bring 
the data up to the end of March, 1901, because 





many German establishments close their yearly 
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accounts with the last of March. The statistics 
cover 23 pages of the journal. Although such 
a compilation is undoubtedly of high general 
interest, 150 works—almost a quarter of the num- 
ber of works which were in existence in 1900 — 
had not returned the inquiry sheets. The columns 
state name, place, and proprietor of the works, 
population of the ~ supply system, primary 
power, engine and battery powers, lamps and 
motors joined, number of electricity meters, date 
of opening, remarks, and capital invested. This 
latter column is new, and, so far, rather uncertain. 
Only 318 of 786 works, the total number of cen- 
tral stations, have answered this inquiry. These 
318 works, of 137,508 kilowatts power, have cost 
223,756,481 marks (shillings). On an average, 
therefore, the kilowatt requires an investment of 
1628 marks; and assuming this average for the 
total of power available, 290,000 kilowatts, we 
come to a total capital investment in electricity 
works of 472 million marks. Another basis of 
estimate gives 540 million marks ; neither figure 
is reliable, but we get an idea of the capital 
sunk in these plants. The thirty-three German 
towns with more than 100,000 inhabitants all 
possess at least one public electricity station 
(Kiel alone not supplying yet) ; most medium-size 
towns are also provided, but there is enough scope 
left for enterprise. The 768 electricity stations of 
1901 represent an increase of 122, or considering that 
26 works have been removed from last year’s list, of 
148 works over 1900 ; 90 works are under construc- 
tion. The figures quoted in the following lines all 
refer to 1901 unless otherwise stated, and those of 
1900 are added in brackets. Altogether 1200 places 
are — with electric light or pewer ; one plant 
furnishes 66 places within a radius of 12 miles ; 
81.3 (80.4) per cent. of all central stations, repre- 
senting in their engines 43.8, and in their engines 
and batteries 49 per cent. of the total power, 
supply exclusively continuous current. The power 
percentages of last year were higher, 47.4 and 53.8 
respectively. The reason is that the numerous 
small plants are generally on the pure continuous- 
current system, but not the recent large additions. 
There are 43 (38) mixed triphase and continuous- 
current plants aggregating 86,985 (41,757) kilo- 
watts in engine and 102,511 (46,608) kilowatts in 
engine and battery power. Of combined alternating 
and continuous-current systems we count 10 (6), 
together of 6874 (1599) kilowatts; their battery 
power amounts to 105 (100) kilowatts. Triphase 
plants pure number 45 (39), with 41,634 (35,677) 
kilowatts power ; the mono or biphase plants count 
44 (42), with 17,548 (21,572) kilowatts. Monocyclic 
generators are employed in two plants together of 
950 kilowatts. Only 3.8 (6.9) per cent. of the pure 
continous-current plants dispense with accumu- 
lators. The accumulators represent 36.2 (37.9) 
of the engine power, and 26.6 (27.5) per cent. 
of the total power of these direct-current plants, 
and the accumulators of lighting stations in general 
make up 21.6 (20.0) of their engine power, and 
17.7 (16.7) of their combined power. As re 

primary power, we find that 60.3 per cent. (58.6) 
of all central stations, representing 80.7 per cent. 
(76.5) of the total power available, rely entirely 
on steam. Water-power is not of general import- 
ance in Germany; apart from Rheinfelden, with 
its 12,360 kilowatts, we have 72 small water-power 
plants, aggregating only 3354 kilowatts. Both 
steam and water power—one, as a rule, as reserve 
—are employed in 170 (144) works of 35,969 
(26,674) kilowatts. Gas power (including furnace 
and producer gas) is now solely relied upon in 
39 central stations of 3106 kilowatts. Gas engines 
are, further, to be found in many works ; but their 
total power does not make up more than 1.1 per 
cent. of the total engine power of all the central 
stations. The 38 stations of the large towns and 
of the Silesian mining districts of Chorzow and 
Zaborze, ranging from 22,075 kilowatts (Oberspree, 
near Berlin) down to 2072 kilowatts (Hanover) are 
with their 192,055 kilowatts more powerful than the 
other 730 works altogether with their 160,515 kilo- 
watts. There were connected to the 768 (652) 
works, 3,403,205 (2,623,893) incandescence lamps, 
averaged at 50 watts, 64,278 (50,070) 10-ampere arc 
lamps, and 141,414 (106,368) motors, not reckon- 
ing current for electrolysis, heating, &c. The 
respective increases over last year represent 17.8, 


29.7, 28.4, and 33 percent. The central stations 

use 126,695 electricity meters. The 768 electric 

aon mentioned are located in 749 different 
aces, 





MISCELLANEA 

_ A HIGHLY remarkable work is described in a recent 
issue of the Scientific American. Ibconsists of four cables 
spanning the straits of Carquinez, between the Solano 
and Contra Costa Counties of California. The horizontal 
span between the towers supporting the cables is 4427 ft., 
and the height at the centre above the water is 206 ft. 
The cables, of which there are four, are used for convey- 
ing electricity across the straits. The voltage on the line 
is 40,000, and the insulators weigh 50 Ib. each. The cables 
are built up of 19 plough steel wires, and measure exter- 
nally about Z in. in diameter. The tension on each cable 
at the towers is about 10 tons. 


The pottery trade arbitration at Hanley, having refer- 
ence to a proposed series of rules regulating the character 
of the lead glazes used, was brought to an unexpected 
termination on Tuesday. Lord James of Hereford, the 
umpire, proposed that the application of the new Home 
Office rules as to ‘‘fritting” and the solubility of lead 
should be postponed for eighteen months, with a further 
saree ge ean if that were found expedient. He had 

m induced to recommend this course, because it had 
been shown that under the existing rules lead poison- 
ing had tly decreased, and he hoped that with a 
further observance of the general rules it would die out 
altogether. 


Le Yacht states that immediately after the launch of 
the French cruiser Léon Gambetta, on October 26, work 
was begun at Brest on the firat of the six battleships of 
14,865 tons included in the programme for the increase 
of the navy voted last year by the Parliament. This 
vessel will be called the République, and a sister-ship— 
the Patrie—to be built in a private yard, is also to be 
begun this year. It is now evident that the four remain- 
ing ships will not be built within the time originally 
intended, for the committee of the Budget for 1902 has 
just refused the Minister of Marine the credits necessary 
for the laying down of three of them next year. The 
Parliament may overrule the decision of the committee, 
but this is not at all — and it may be looked upon 
as certain that the building of these ships will be post- 
poned at least one year, if not more. 


According to a m received by the Novoe Vremya 
from Vladivostok, the task of laying the rails of the 
Northern Manchurian Railway was completed on the 3rd 
inst., the anniversary of the Tsar’s coronation. This line 
connects Vladivostok with the great Siberian railway. 
It is expected to be open for traffic in a few monthr, and 
will very much shorten the journey to the Far East. 
Hitherto, travellers have had to take a steamer on the 
Amur from the terminus of the Siberian Railway to 
Khabarovsk, which is connacted by rail to Vladivostok. 
When the new line is in working order the only break 
in the railway connection between Moscow and Vladi- 
vostok will be at Lake Baikal. The work of constructing 
a line round the southern end of the lake will be begun 
immediately, but cannot be finished for several years, The 
line which connects Port Arthur with Harbin on the 
a" Manchurian} Railway is already in working 
order. 


Professor Fernow states that there are now some 25,000 
miles of logging railroads in the United States alone. 
Some of these are laid with se 6 in. to 8 in. 
or 12 in. in diameter, to serve as x ey are laid 
without cross-slee but are pinned together at a 60-in. 

uge. The cost is but 100 dols. to 200 dols. per mile; 
But only light loads can be hauled on them, and the 
rolling stock must also be light, so that they are suitable 
only for level districts. In other cases sawed wooden rails 
are used, the cost being then from 300 dols. to 800 dols. 
per mile. In general, however, repairs on these 
roads are so heavy that steel track is preferred in 
spite of the heavier initial cost. On narrow-gauge 
lines steel rails weighing 20 Ib. to 30 Ib. per yard fill all 
the requirements of the situation. With the standard 
gauge, rails weighing 30 Ib. to 40 Ib. per yard are needed, 
though in special cases 75-Ib, rails have been used. In 
the Cornell forests 40-lb. rails are used on the spurs and 
46-lb. rails on the main road, with an engine weight of 
27 tons. In constructing these roads, which serve tem- 

y requirements only, earthworks are reduced to a 
minimum, and are often re by cribs built of unmar- 
ketable loge, whilst es are crossed by mattin 
of brushw Steam loaders are employed, whic 
are capable of picking up 600 to 800 logs per day, 
provided these are within 100ft. of the track, Logs at 
greater distances from the track are usually hauled within 
range of the loader by animal power; but wire rope 
steam-driven skidding systems are coming into use and 
promise, Professor Fernow states, to entirely supersede 
animal power wherever og ee of hardwood 
are to be lumbered. The logs are hauled by wire ropes, 
which are taken out to the log from the hauling engine 
by a horse or mule. A steel nose is provided which steers 
the log over re stones, or other impediments. The 
greatest length of haul is usually nob more than 1500 ft., 
and each machine will haul on an average 140 to 160 logs 
per day. 

In a discussion on ‘‘ Modern Practice in Bridge Shop- 
work” at a recent meeting of the Western Society of 
Engineers, some interesting notes on the relative advan- 
tages of hand, je berme = and pneumatic hammer rivet- 
ing were contributed by different members. It was 
conceded that when pressures of 70 to 80 tons were used 
on #-in. to g-in. rivets, the best work was given by the 
hydraulic machine, and that in these conditions holes as 
much as 2in. deep could be thoroughly filled. With the 
pneumatic hammer ?-in. rivets in1l-in. and lam plates 





showed some slight cavities when cut through, though, 
speaking generally, the holes were really well filled. Still, 





there was, in most cases, some small corner unfilled which 
would not have been the case with hydraulic riveting. 
Another member stated that in riveting together six 3-in. 
plates with -in. rivets driven by the largest size Q. and C. 
pneumatic hammer, the holes on cutting through the 
rivets proved to be about as well filled as is ag Be 4 
other methods of riveting. Experiments made on be! 

of the Chicago, Burlington, Quincey Railway, on the 
other hand, showed that long holes were far from being 
completely filled either by hand riveting or bs | steam or 
air ure-riveting. In these experiments holes were 
drilled through iron pins, and these holes were then filled 
by rivets. Putting the work into a lathe, washers were 
cut from these pins right down to the shank of the rivet, 
and these noe ron invariably proved loose, with the 
exception of those immediately under the heads of 
the rivets. Hydraulic-driven rivets were not tested in 
this way. Where reamed holes are ified, it was 
stated that the railway companies now demand that the 
holes shall be punched 3 in. small, and the reaming is 
then effected by a twist drilJ, which costs less than using 
a taper reamer when so large an amount of metal has to 
be removed from the edges of the hole. It was mentioned 
incidentally that with the multiple punches now largely 
employed there was often a difficulty in matching the 
holes in the web and the angles, since the amount of 
stretching is not the same in the two cases. 


The Vengeance, ee eae out her gun-mount- 
ing trials at Portsmouth on Saturday, after several post- 
ponements in oqeguanes of the fog. The Vengeance is 
the first battleship built by Messrs. Vickers, and 
Maxim, and she is also the only ship in the British Navy 
which has been built, engined, armoured, and supplied 
with her heavy gun mountings 7 one firm. She was 
ordered twelve months later than her five sister vesselr, 
the Canopus, Goliath, Ocean, Albion, and Glory ; and Sir 
William White, profiting by his experience in the inter- 
val, was enabled to effect some important improvements, 
such as better speed, greater protective strength, and a 
higher offensive power. The chief difference, however, 
between the Vengeance and her predecessors of the Cano- 
pus class is the new type of heavy gun mounting, by means 
of which the 12-in. guns can be loaded at all firing posi- 
tions, whether of training or elevation. The Vengeance is 
also the last ship to be supplied with the Mark VIII. Woo!- 
wich gun of 46 tons and 36 calibresin length, which, though 
not so powerful as the Vickers Mark IX. of 40 calibres, is 
still a formidable weapon, as it fires a projectile of 850 lb. 
in weight with a muzzle velocity of 2367 foot-seconds and a 
muzzle energy of 33,000 foot-tons. A complete broadside 
from the Vengeance would bring into action four 12-in., 
six 6-in., six 12-pounder, and six Maxim guns. These 
22 guns would fire at one time 11,000 Ib. of metal with a 
collective energy at the muzzle of over 600,000 foot-tons. 
An important advantage afforded by the new mounting 
is, that while the gun can be kept sighted on the object 
aimed at, the gear is simplified rather than compli- 
cated, as there are no locking bolts nor apparatus for 
working them. All the leading operations are carried 
out by hydraulic power, but simple fittings have been 
provided for the use of hand-power as an alternative. In 
the forward turret three rounds were fired from each gun 
with practice and service c from 10 deg. before to 
10 deg. abaft the beam. The last two rounds were fired 
simultaneously, one gun being at the maximum depres- 
sion and the other at the maximum elevation, but no 
damage was done beyond the breaking of a few glass 
fittings. In the after-turret four rounds were fired from 
each gun, to ascertain the maximum rate of fire obtainable 
with the type of loading gear. The results were regarded 
as highly satisfactory, as it was shown that with a trained 
crew and the machinery operated under rea | working 
conditions, a rate of two rounds a minute could be main- 
tained for a prolonged period. 





Coxe IN Betcium.—The quantity of coke made in 
Belgium last year was 2,434,678 tons. The epost 
ing output in 1899 was 2,304,607 tons ; in 1898, 2,161,162 
tons ; and in 1897, 2,207,840 tons. 


Wuart 3s A SHop ?—Much trouble has been occasioned 
in connection with the interpretation of recent Acts of 
Parliament by the omission of suitable definitions of the 
terms used therein. If the etymological meaning were 
always attached, but little difficulty would arise ; it is the 
— definition of a term which vexes the lawyer’s mind. 

his was illustrated in a recent case before the Divisional 
Court. By the Shop Hours Act, 1892, s. 4, it is provided 
that in every shop wl @ young person is employed a 
notice shall be exhibited stating the number of hours a 
week during which a rome person may lawfully be 
employed in that shop. ‘‘Shop,” as defined in the Act, 
means retail and wholesale shops, markets, stalls and 
warehouses in which assistants are employed for hire, 
and includes licensed public-houses and refreshment 
houses of any kind. In the case under notice, a boy 
in the employment of Messrs. W. H. Smith and Son, at 
Redhill, was sent over to Merstham Station to sell papers 
from a stall, which consisted of a board and trestles, for 34 
hours a day. No notice was posted at that stall speci- 
fying the number of hours doxing which the KJ was 
employed, in consequence of which Messrs. . 
Smith and Son were summoned and fined. On appeal, 
the Divisional Court decided that it was not age wags 
have a notice at this place, as the boy was in it; 
‘employed ” at Redhill, where a notice was posted. 
The Chief Justice, however, said that it would ridi- 
culous to hold that the structure in —s was a “stall 
or - within the meaning of the Act. What, then, is 
a stall within the meaning of the Act? It is subtle 
distinctions.of this kind which render all grandmotherly 
Acts of Parliament so difficult to interpret, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 1. 
Tx situation in the American steel market has 
changed for the better, in consequence of the rush of 
large orders for delivery next year in most iron and 
steel products. The volume of business is percept- 
ibly larger in both crude and finished material ; the 
strongest feature of the entire market is steel rails, 
the demand for which, for next year’s delivery, has 
exceeded the calculations of three months ago. The 
producing capacity is about 4 million tons per year ; 
the orders, including inquiries now on hand, amount 
to 2 million tons. There is a rumour to-day that in 
consequence prices are to be advanced from 28 dols. 
roduced to 30 dols. per ton. Mr. Carnegie is due 
ere in a day or so, and, despite the fact that he has 
withdrawn from all business, his advice will doubtless 
be sought concerning the advisability of advancing 
prices to 30 dols. Mr. Carnegie stated some months 
ago that steel rails could be made at a profit of 15 dols., 
and the present prices afford a liberal margin. A 
vast amount of new railroad construction work is 
coming up, and the railroad builders are beginning 
to appreciate ‘the situation, and to recognise that if 
they want to begin track-laying in the spring, it will 
be necessary to place their orderssoon. It is this fact 
that is the basis of the rumoured advance. In steel 
billets there is a great scarcity ; productive capacity is 
far oversold, and it will be some time before new 
capacity will be available. There are large inquiries, 
or rather negotiations, pending this week for billets 
aswell as for Bessemer and basic iron. It is probable, 
therefore, that during the month of November large 
quantities of raw material will be contracted for. The 
same satisfactory conditions prevail in all other 
branches of the steel industry, and it would appear 
much like a repetition to state the facts and conditions 
as they are to-day. The bridgebuilders and other 
users of structural material are very anxious this week 
to secure large supplies of material, and it is said, on 
what appears to be good authority, that there will be 
an advance in shapes within a short time. It is such 
rumours as these, coupled with the knowledge that 
enormous requirements are ahead of us, that disturbs 
the market with rumours of an advance. Shipbuilding 
is also calling for much more material ; quite a number 
of car works, in fact all the larger establishments, are 
working at night in order to accommodate the railroads, 
The car shortage has reached such proportions as to 
cause serious inconvenience to shippers and manufac- 
turers. In the Pittsburg district there is at present 
only a half supply. In other districts the situation is 
not very much better. In plates, sheets, pipes, and 
sklep iron there is quite a demand for early delivery. 
The situation all through is very strong, and the 
activity is extending to coal and coke, which some 
concerns are endeavouring to accumulate. The steel- 
makers are planning further enlargements ; the largest 
independent producers at Pittsburg are putting in 
facilities to manufacture steel rails. One of the 
features of the rail demand is the call for light 
sections ; another feature is the call for very heavy 
sections—from 80 lb. to 100 lb. The monetary 
situation is favourable, and the banks are able to meet 
all requirements; no failures of importance are 
announced, and from the financial standpoint there 
is nothing to apprehend of a disturbing nature. 
There may be some elements of weakness at work, but, 
if so, they are beyond the range of vision. The great 
coal eas Aaa which has occupied a good deal of 
attention, and which controls a quarter million acres 
in West Virginia is nearing completion. There is 
also great enterprise in boring for new deposits of ore 
in the outskirts of the lake region, and by the opening 
of next spring the ore area will have been greatly 
extended, despite the interval of cold weather. 
November 6. 
The general drift is towards stronger prices, but 
there is a shadow on the horizon of possible over- 
production, when the — for iron and steel making 
is ready for work. The immediate outlook is for 
higher prices, because of the inability of consumers to 
et the material they want at once. Requirements 
or the in-coming year are pretty well covered by all 
the larger consumers. Just now the bulk of new 
business comes from foundry and bar-mill manufac- 
turers, covering malleable, charcoal, forge, basic, and 
Bessemer iron. Foundry work is very urgent. The 
American Car and Foundry Cempany, for instance, is 
earning on its 30,000,000 dols. capital 3,250,000 a 
year. All mills are crowded with work, and the news- 
papers contain announcements of new mills. The 
two founders of the Pressed Steel Car Works 
at Pittsburgh have resigned, selling out all their 
stock, and have undertaken the erection of a 
5,000,000-dol. steel car-wheel plant south-east of Pitts- 
burgh. The Pocahontas Coal and Coke Company has 
completed its purchase of 300,000 acres of coal land 
in West —* by adding 70,000 acres to former 
purchases. The proposition to advance Southern pi 
another 50 cents has been defeated. An Engli 
syndicate has been endeavouring to close a purchase 





of 200,000 acres of coal lands in West Virginia, but 
only secured 40,000 acres. The deal will eventually 
go through at a higher price per acre than was origi- 
nally intended. Prices for basic steel have advanced 
75 cents per ton at Pittsburgh in the open market, but 
finished material is unchanged. The most interesting 
feature of the market is the rush for cars. The Penn- 
sylvania Railroad Company is in the market for a 
large number. The pressure for cars is beyond allrecord. 
Bridge builders are once more in the market for ma- 
terial for winter delivery, and the questionof an advance 
in prices for beams is now under consideration. The 
general industrial situation isstrong,and manufacturers 
are seeking to protect themselves by contracts for 
raw material of all kinds. The movement of cotton 
has again become very heavy. Last week’s exports 
reached 423,393 bales, of which 210,264 bales were 
shipped to England. The volume of general mer- 
chandise shipments is enormous, and some lines are 
blocked. For instance, at this writing 30,000 tons of 
flour now await transportation at the head of the 
Lakes, for Buffalo. This requires 1500 cars. There 
are other large stocks besides. 

Mr. George S. Gibbs, general manager, Philip Burt, 
general traffic manager, and Charles A. -Harnson, 
chief engineer of the North-Eastern Railway of Eng- 
land, are here as guests of the Pennsylvania, and have 
been shown around. Among other rides they were 
taken to Atlantic City from Camden, 54 miles in 
46 minutes. They have been looking at American 
locomotives, and examining numerous features of 
American railway practice. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 6th inst., the steel screw steamer 
Melobesia, builb by Messrs. Craig, Taylor, and Co., 
Stockton-on-Tees, proceeded to sea for her trial trip. 
The principal dimensions of the vessel are: 332 ft. by 
46 ft. by 23 ft. 9 in. —— moulded. The engines have 
been constructed by Messrs. Blair and Co., Limited, 
Stockton, the cylinders being 234 in., 39 in., and 64 in. in 
diameter by 42in. There are two large steel boilers 
working at 160 lb. pressure. On the run from the Tees 
to Blyth a ar of 11 knots was maintained. The 
ship has been built to the order of Messrs. Figli di Luigi 
Dufour, of Genoa. 





Messrs. Ramage and onguene. Limited, Leith, on 
Friday, the 8th inst., launched a new steel steamer built 
and engined by them to the order of the East Coast 
Salvage Company, Limited, of Leith. The vessel has 
been constructed to the special design and under the 
supervision of Mr. T. N. Armit, manager of the East 

Salvage Company. Her principal dimensions are : 
Length, 110 ft. ; beam, 25 ft.; depth, 10 ft. She is of 
light draught. Her engines are compound, with cylinders 
18 in. by 36 in. in diameter and 24 in. stroke, with boiler 
power to give her an average speed of 10 knots. Her 
equipment includes towing gear, steam winch, horn at 
bow, long and powerful derricks, steam digger, and other 
appliances for salving cargo. The v was named 
Belrorie. 





On Friday, the 8th inst., the new twin-screw steamer 
Alnwick Castle, built by Messrs. William Beardmore and 
Co. (late R. Napier and Sons, Limited), for the Union- 
Castle Mail Steamship Company. Limited, completed her 
official trials on the Firth of Clyde, and fully implemented 
all the conditions of the contract. The Alnwick Castle is 
the first of two similar steamers Messrs. more have 
on hand for the Union-Castle line, specially designed for 
the company’s extra cargo service to South Africa, with a 
carrying capacity of 7000 tons on a moderate draught of 
water, and a good sea speed. The general dimensions are : 
Length between perpendiculars, 400 ft. ; breadth, 50 ft. ; 
depth to main deck, 29 ft. 8in. moulded; and a gross 
tonnage of 4800 tone. Very comfortable accommodation 
has been provided for first-class passengers in a com- 
modious deckhouse amidships, the saloon being finished in 
polished oak. A large number of third-class passengers 
and emigrants can be carried in the tween decks. The 
rae «ay space is on the lower deck aft, with suitable 
machinery for maintaining the various chambers at a low 
tem ture. The machinery consists of two sets of 
~ e-expansion engines, having cylinders 214 in., 35 in., 
and 58 in. in diameter by 4 ft. stroke, with four single- 
ended boilers for a working eere of 200 lb. per square 
inch, fitted with Howden’s forced draught. The results 
of the trials were very satisfactory, a speed of 14 knots 
having been easily attained. 


_ The London and G Ww rey me | and Shipbuild- 
ing Company, Limited, Govan, launched on Wednesday, 
the 13th inst., H.M.S. Monmouth, the first of the two 
first-class cruisers of the ‘‘County” class they have at 
present on hand for the British Admiralty, the prin- 
cipal dimensions being as follows: Length between per- 
iculara, 440 ft.; moulded breadth, 66 ft. ; load draught, 

ft. 6 in. ; placement at load draught, 9800 tons. 
The Monmouth is one of the vessels ordered in 1899, and 
her armour consists of a belt between main and lower or 
protective deck, extending from the bow to the aft end 
of the machinery space, where it terminates against an 
armoured bulkhead. The main citadel armour is carried 
the whole of engine and boiler space and is 44 in. 
thick, f of the boiler space the armour is reduced 
to 3 in. thick, and about the bow to 2 in., while the bulk- 
head armour is 3 in. thick. The lower or protective deck 








is of two thicknesses, the thickness varying from 2 in. 
outside of the range of armour to # in. inside of that 
protection. The main deck, ee | a crown to the 
armoured portion of the vessel, is of two thicknesses, 
and is generally 1} in. thick. The internal arrange- 
ments follow the usual Admiralty methods, the vessel 
being divided into numerous watertight compartments ; 
the magazines and shell-rooms baing provided for at 
the ends of the vessel well under the water-line, while 
the coal bunkers are carried along each side of the 
vessel, forming an additional protection in way of 
the machinery space. The normal coal capacity of the 
vessel is about 800 tons; but by utilising the reserve 
bunkers this capacity can be increased to 1600 tons. 
The vessel will fitted with steam and hand-steering 
gear by Messrs. Napier Brothers, Limited. Steam is 
oe ge for the forward anchor gear by Messrs. Hartfield, 
while electricity is the motive power aft. Four sets of 
engines and dynamos by Messrs. W. H. Allen, Son, and 
Co., Limited, Bedford, will be fitted of suitable power 
to produce the current necessary for a complete installa- 
tion of electric lighting throughout the ‘vessel, including 
six search lights, the t and coal hoists, the after 
capstan gear, and the necessary electric fans for the 
artificial ventilation of the ship below lower deck. The 
armament consists of two twin 6-in. guns forward and 
aft in barbettes, four 6-in. guns in casemates on upper 
deck, and six similar guns in casemates on main deck, 
eight 12-pounder 12-cwt. guns, two 12-pounder 8 cwt, 
boat and field guns, three a quick-firing guns, 
and eight Maxim guns; in addition to which the vessel 
is fitted with two submerged tubes, one on either side, 
for the discharge of 18-in. Whitehead torpedoes. The 
heavy guns are so arranged that a heavy fire may be 
maintained in any desired direction. The barbettes 
around the 6-in. twin guns are of 4-in. armour and are 
well connected to the structure of the ship and efficiently 
supported, while the ammunition to these guns is served 
through heavy armoured trunks from magazines and 
shell-rooms below. The casemate fronts are of hard steel, 
4in. thick, with rear plates 2 in. thick ; and the connin 
tower, fitted above forecastle deck, is of 10-in. thick 
armour, with a communicating tube, 6 in. thick, carried 
down to the protective deck, containing the connections 
to all the gear throughout the ship. The side, bulkhead, 
casemate, and conning-tower armour has been sup- 
plied by Messrs. John Brown and Co., Limited, and 
the barbettes by Messrs. William Beardmore and Co. 
The machinery, which will be supplied by the builders, 
consists of two sets of triple-expansion four-crank engines. 
The diameters of the cylinders, and the order of their 
positions from forward are: Low-pressure, 69 in. ; high- 
pressure, 37 in.; intermediate pressure, 60 in.; low- 
—, 69 in. ; all having a stroke of 42in. The com- 
ined power of the two sets of main engines will amount 
to 22,000 indicated horse-power when running at 140 
revolutions per minute. All the cylinders are fitted with 
stean: jackets ; the liners of the high-pressure and inter- 
mediate pressure are of forged steel; those in the low- 

ressure cylinders are of cast iron. There are four sur- 
ace condensers for the main engines, and two smaller 
condensers for the auxiliary engines. Each of the four 
main condensers is provided with sluice shut-off valves, 
so that any part of one may be overhauled while the 
other is at work. The total condensing surface in the 
four is 23,000 square feet; all of the condenser casings are 
of gun-metal. The main engine’s air-pumps are worked 
by levers off the high-pressure engines ; there is one pump 
for each set of engines. The six main and auxiliary feed 
pumps, two hotwell peers. four fire and bilge pumps, 
one latrine, and one drain tank pump, are all of Messrs. 
G. and J. Weir’s special type. The main circulating 
pumps, together with fire and bilge pumps, give a total 

jumping capacity of 5200 tons of water per hour from the 
bilges. The crank, intermediate, and propeller shafting 
is all of the usual Admiralty type, made by Messrs. John 
Brown and Co., Limited. The propellers are of Parson’s 
manganese bronze. In addition to the main engines and 
auxiliary pumps in the engine-rooms, there are two sets of 
Messrs. Cairdand Rayner’s evaporators; each set consists of 
two evaporators and one distiller, the combined output of 
which will amountto 200 tons per 24 hours from evaporators 
and 70 tons per 24 hours from distillers ; these are designed 
to work with the exhaust steam of the auxiliary system ab 
a pressure of 25 1b. per square inch, or with boiler steam 
at the same pressure. @ air compressors, of whicli 
there are two sets, are placed forward in the capstan 
engine-room. The boilers are of the ordinary Belleville 
type, with economisers ; there are 31 in number, arranged 
in three boiler-rooms. The forward set in each boiler- 
room is of the single-ended, and the after seb of the 
double-ended type. As they have to work under assisted 
— there are four fans and two furnace air pumps in 
each boiler-room. For ventilating purposes there are two 
fans in each engine-room. The fans and engines were 
supplied by Messrs. Matthew Paul and Co., Limited, 
Dumbarton, and the air-blowing engines by Messrs. W. 
H, Allen, Son, and Oo., Bedford. 





The first-class torpedo-boat No. 108, built by Messrs. 
J. I. Thornycroft and Co., Limited, for the Admiralty, has 
successfully passed her official full-power coal trial of 
three hours’ duration. The engines developed a mean 
of 2876 indicated horse-power, which gave a speed of 
25.359 knots with 385.5 revolutions of the engines. The 
air pressure was 2 in. to in. The coal consumption 
was 2.009 Ib. per indicated horse-power per hour. This 
is said to be one of the best results obtained with either 
destroyers or torpedo-boats. The boilers are of the latest 
Thornycroft-Schulz in which the gases enter the 
tubes attached to the lower central barrel, and then pro- 
ceed over the firebox down towards the wing barrels, and 
thence up the funnel. 
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THE ELECTRIFICATION OF THE METRO- 
POLITAN AND METROPOLITAN DISTRICT 
RAILWAYS. 

(Continued from page 660.) 

THE proceedings with to the arbitration were 
continued on Tuesday and Wednesday, the 5th and 6th 
inst., and on Monday, Tuesday, and Wednesday, the 11th, 
12th, and 13th inst. 

In opening the case on behalf of the Metropolitan Rail- 
way Company, Mr. C. A. Cripps, K.C., M.P., stated he 
thoughtit was already sufficiently obvious that on some nice 
points, both of electrical science and of electrical working, 
there must be, and it was expected there would be, a con- 
flict of evidence in a case of this kind. He said Mr. 
Moulton’s tests were safety, efficiency, and cost, and that 
he, Mr. Cripps, proposed to deal with specific points 
where the matters of safety, efficiency, and cost arose, in 
order to show what was the view of the Metropolitan Com- 
pany under each of those heads. Just what Mr. Moulton 
claimed on f of the continuous-current system, 
backed up by continuous-current engineers—if he might 
use that expression—Mr. Cripps was going to claim on 
behalf of the | gn 4 age system, backed up by polyphase 
engineers, and there would be, no doubt, some nice tech- 
nical points to be decided upon by the umpire. Before 
coming, however, to those electrical data, he wished to 
give one or two points as to the history of the matter, and 
the position of the two parties in the case. Ib was 
hardly necessary to say that the Metropolitan Company 
took up no antagonistic attitude towards the District ; 
this was a friendly difference, which might have been 
settled by agreement. In a certain sense, the Metro- 
politan claimed they were the predominant partner ; 
they had a greater interest both in the Inner Circle 
traffic and in what had been called the interpolated, or 
outside, traffic. The Metropolitan portion of the Inner 
Circle was 7.1 miles long ; they were joint owners of the 
- city lines and extensions (1.92 miles), and the Metropolitan 
had a system of extensions and branches which amounted 
to more than 50 miles, without counting the line to 
Quainton Road, past Aylesbury. : 

A joint committee was appointed some time back ; the 
advisers of the joint committee were Sir William Preece 
for the District and Mr. Thomas Parker for the Metro- 
politan. According to Mr. Cripps, the joint committee 
came to an agreement, and a tender on the polyphase 
system was specifically asked for. He agreed that the two 
Boards were not technically bound, in a legal sense, but 
they had nevertheless delegated their power toa very strong 
joint committee. That joint committee came to a conclu- 
sion that would have been carried out but for the inter- 
vention of Mr. Perks and his friends. What gave them 
an opportunity of intervening was the financial difficulties 
of the District. The Metropolitan, on the other hand, 
had no economical or financial difficulty. The joint com- 
mittee was appointed on May 4, 1900; the two engineers 
of the joint committee were united in — that the 
best solution was the polyphasesystem. Their first report 
was made on the tenders; after the tenders, they went 
abroad and inspected the Paiyeeey eetnod. According 
to Mr. Cripps, the system the District proposed to adopt 
ought not to be called a continuous-current system, but a 
mixed system. They proposed what the other system 
did—namely, to bring an alternating current at 10,000 or 
11,000 volts to the sub-stations; and, subject to the 

uestion of the power factor, up to that point, given 

the same electrical equipment, but little difference 
would be found between one system and the other; 
it was when distribution was reached that additional 
cost was found on the direct-current side. 

With regard to the question of heating surface of the 
boilers, Mr. Cripps quoted figures he had received from 
Professor Ewing ; according to these, and allowing for the 
superheaters in the Ganz boilers, there would be 73,000 
equare feet in the latter, as against 80,000 in those of the 
British Thomson-Houston Company. Besides this, less 
steam was wanted with thesystem advocated by Ganz than 
in the continuous-current system, the proportion being 11 
to 14. The two engineers—Sir W. H. Preece and Mr. 
Parker—had stated that the system advocated by Ganz 
was the best, owing to its apparent adaptability to 
the present and future requirements of the companies ; 
they added that it was much lower in price, seeing 
that Ganz could dispense ‘with the costly sub- 
stations. Mr. Cripps believed the saving with regard 
to the rotary converters was something like 75,000. ; 
not only were the rotary. converters necessary in 
the continuous-current system, but they had to be 
supervised; while in the alternating-current system 
there were in the sub-stations only transformers pure aud 
simple, which required no supervision, except just that 
casual supervision of a man going round occasionally to 
tee that matters were all mght. In the alternating- 
current system the weight of the line conductor was 
reduced to a small figure. With this system one got rid 
of the human element as far as possible, putting one’s 
self on the safer basis of true science. Another element 
of safety was the placing of the conductors overhead. 
Mr. Cripps further analysed the report made by Sir 
William Preece and Mr. Thomas Parker on their return 
from Budapest and from the Sondrio-Lecco line, and 
stated that the two engineers had written down the 
various reasons why the three-phase system was the best, 
the cheapest, the most economical, most safe, and most 
efficient. The engineers had added that three-phase 


alternating currents had nob hitherto been extensively 
used for traction because their use necessitated two 
insulated conductors, which were objectionable in the 
public streets; the frequency taken had not hitherto 
pit high efficiency, nor sufficient torque, but by 
seigning motors for a much lower frequency Messrs. 


obtained an efficiency equal to that of con- 





tinuous-current motors, and a torque quite beyond what 

ractice demanded. Of course, conditions of inaccessi- 

ility as regards the overhead conductors should be 
secured. As to the question of efficiency, Mr. Swinburne 
had practically withdrawn his criticism of the Ganz motor, 
and no longer relied on inefficiency as a criticism of the 
alternating system. Mr. Cripps admitted that what is 
called the series parallel control with continuous-current 
motors constituted a great economy in acceleration of 
speed ; there was nob the os doubt about that, but, 
he added, the engineers met that point by stating 
that the Ganz Company had completed an arrangement 
of two three-phase motors, known as the cascade arrange- 
ment, which had brought the three-phase system up to 
the same level as the continuous motor with the series 
parallel control. The alternating-current motors needed 
no attention, as there were no commutators, no brushes, 


and no sparking. Instead of five sub-stations first con- 
tem with the alternating-current system, there 
would probably be 27, one at each railway station, for 


more economical working. Mr. Cripps had no doubt 
the Board of Trade would consider what the best system 
was, and would not be regulated by the absurd doctrine 
of the untried. 


At this point Mr. Cripps entered in detail into a ques- | peg: 


tion of da and into the history of the difference 
between the Metropolitan and the District with 
to the choice of an electric system to be used on the 


Underground. He gave also his views of the financial side | p, 


of the matter, of the financial connections which existed 
between the District Company and the Traction Com- 
pany, as to payment of, and security for, the electric 
plant, the — and working of the railway, adding 
that owing to the nature of the agreements between these 
two companies, it was absurd to think that the Traction 
Company were taking the risk of the future of the Dis- 
trict Company. Mr. Perks and his friends were practi- 
cally committed to the continuous-current system ; ib 
was not, according to Mr. Cripps, that they questioned 
which system was the best one: they were committed by 
tradition and by policy to the continuous-current system, 
and when they were sufficiently powerful they —o the 
District) Company to adopt the same attitude, and then, 
for the first time, the an sm arose. Referring to the 
technical points of the problem, Mr. Cripps stated there 
must always be an element of risk if the contact con- 
ductors are easily accessible to the workmen or to the 
public, as they would be in the case of the continuous- 
current system, while with the alternating they would 
be placed out of reach. As regards safety, ib was a 

uestion of inaccessibility ; as regards breakdowns, Mr. 
Origes quoted Mr. Swinburne, who had said that 
‘scientifically you were as sound in one case as in 
the other.” As regards speed and acceleration, Mr. 
Swinburne had also stated that the speed between 
two given stations would be the same whatever 
would be the electrical system resorted to. In the 
specifications for tenders, the firms were asked to 
provide for running round the Circle in 50 minutes ; in 
order to do that with the alternating-current system, a 
motor was wanted which at synchronous 5s) would 
give 25 miles an hour. The 25 miles an hour and the rate 
at which the motor could be accelerated and — 
would allow running round the Circle with the Ganz 
machines in under 50 minutes. The alternating-current 
motors can be geared for a higher speed than 25 miles an 
hour, the increase in synchronous 8) being a question of 
gearing ; if it was thought in this case that the 25 miles 
would not give a sufficient margin, the motor could be 
geared to 27 or 30 miles. 

Mr. Cripps further pointed out that the alternating- 
current installations would be much cheaper than the 
continuous -current ones, owing to the absence of 
rotary converters in the former; besides this, there 
would be a leakage of 13 per cent. more in the con- 
tinuous-current system than in the alternating, between 
the motor and the generating station; and the cost of 
coal, and so on, incidental to the additional 13 # 2 cent. 
power generated would always be an additional expense 
thrown on the continuous-current system. The power 
factor put both systems on the same footing, but the con- 
tinuous-current system would have to send a current of 
118 to the 100 of the alternating system. «The position was 
neutralised so far as equipment was concerned, but as 
regards the continuous current, there would always be the 
additional coal to produce 13 per cent. more to get the same 
effective power as the alternating-current system in the 
motor. He suggested an annual saving of six or seven thou- 
sand pounds sterling of coal with the alternating system ; 
the less attendance with the latter system would mean 
a further saving of 25007. a year; he did nob count 
the less wear and tear. Summing up the consideration 
of cost, Mr. Cripps stated that with the alternating- 
current system there would be an annual saving of 
15,0007., and an initial expenditure which could be 
taken as 115,000/. less than with the continuous-current 
system. As to the difficulty at — and other points, 
the continuous-current system to deal with it as 
well as the alternating, and the latter pro; d deal- 
ing with it by having a in the overhead conductor 
of the | of a carriage—of about 50 ft., and there 
would be no difficulty in working the trains under this 
break. With passa § to the height available under the 
tunnel at certain points, the level of the rails at those points 
would have to be lowered by about 4 in., and this could be 
done without any difficulty. The overhead wires, far from 
causing any difficulty in the sidings, shunting lines, or 
yards, were the best solution. In short, the Metropolitan 
Company had been actuated by one desire only, and that 
was to get the best ible system for the Inner Circle, 


they, of course, having in view their outside trafficin the 
same way that the District Company had 3. Which of 
the two systems was likely to be the more.certain, the more 





efficient, and likely to be carried out under the more econo- 
mical conditions, did not appear to admit of doubt. He 
claimed that under each of those heads the alternating- 
current system had the advantage. 

The first witness called by Mr. Cripps was Mr. O. T. 
Blathy, manager of the electrical works of Messrs. Ganz 
and Co., of a Mr. Blathy stated that the use of 
transformers in England was not new in 1885, but that 
their successful use was for the first time demonstrated in 
1885 by his firm. They began tostudy the application of 
alternating currents to traction about six years ago, and 
in October, 1896, they had the first line with alternating 
or three- hase motors in Budapest; this worked at a 
tension of about 300 volts. Since then, a great deal of 
their work had been devoted to the investigation of the 

roblems connected with polyphase traction and to the 
esigning of apparatus, motors, controlling devices, and 
details which would come in operation on the system. 
Their short experimental line at Budapest had always 
worked satisfactorily ; the motors had never been 
opened for inspection before the experts of the 
two London companies went to: inspect it. These 
motors had worked for twelve months in all kinds 
of weather ; the liquid rheostat had only occasionally 
n filled with soda solution. Mr. Blathy then gave 
particulars of the problem on the Und und, as 
worked out by his firm. They — to have trains 
made up of six cars, of which the first and last would 
motor cars; the four trailers would Ne 154 tons 
each, and the motor cars 34 tons each ; total weight of 
train empty, 130 tons; with its full com ent of 
sengers, 150 tons ; seating capacity of each car, 60 and 64, 
Of the 130 tons, 30 tons would be the weight of the 
electric outfit. The motor cars would be each fitted with 
two groups of motors—four motors in all, or eight on each 
train. Of these, twoin the back and two in the front 
were main or primary motors ; these only were supplied 
with a 3000-volt current, while the auxiliary or secondary 
motors had a lower tension current supplied to them by 
the rotors of the two first motors. The auxiliary motors 
came into operation only during the cascade working, in 
starting = from rest to half speed, and they operated also 
as electric brakes from full speed to half speed. The motors 
would be geared motors, and the frequency would be 25. 
There would be sub-stations in all the railway stations round 
the Inner Circle, to reduce the pressure of 10,000 or 11,000 
volts down to about 3000. No attendance would be re- 
quired. Mr. Blathy gave detailed explanations of the 
working of alternating motors; he added that if a 
polyphase motor was driven by an outside force at 
a speed above its synchronous speed, it would act as 
a brake; it would cease to be a motor, and become 
a generator, sending back an adequate amount of elec- 
trical energy to the line. Two motors in cascade would 
act as an electric brake at any speed above half the syn- 
chronous speed of the single motor, or above half the 
speed of the train. This gave a means of utilising 
of the kinetic energy, or work, stored up in the train, in 
slowing down from full speed, or any speed over one-half 
full speed to half ont: After half speed had been 
reached, they relied upon the air-brake for slowing down. 
The advantage of cascade coupling came out only when 
the motors had a very high power factor. The power 
factor of commercial motors was between 85 and §o per 
cent. ; the main motors for the Inner Circle would have 
a power factor of 924 per cent., and the secondary ones a 
power factor of 94 per cent., the latter power factor being 
the more important of the two. Messrs. Ganz now expe- 
rience no difficulty in constructing these motors, as they 
have found the exact dimensions to give the various parts. 
The qualities of a polyphase motor could be judged by the 
SS of current which it will take on short circuit and 
or magnetisation. The first was the current the motor 
would take with the rotor short-circuited, the magnetising 
current being the current it would take were the rotor 
not closed by any resistance. The recuperation depended 
upon the speed at which the cascade coupling was put in 
operation ; on the Underground it would amount to about 
9 per cent. of the electric energy supplied in starting. 
The capacity of the motors acting as ——— would not 
be of much importance on the Circle, but it would have a 


certain importance on a where inclines 
occur. the motors would be four-poled for 25 periods ; 
the synchronous speed would be about 750 revolutions a 


minute, with a wheels of 36 in. diameter, and the 
gearing ratio, of 20 to 64 teeth, would give a runnin 
speed of nearly 25 miles an hour. The main motor woul 
have a rated capacity of 300 horse-power ; its efficiency, 
excluding friction, would be 944 per cent. at full load ; 
including bearing:and gearing friction, it would be 894 
percent, Its power factor would be 924 percent. When 
put in cascade, the efficiency would be 80 per cent., inclu- 
sive of and bearings, and the power factor 774 per 
cent. The motors would be completely 3 there 
would be no opening for air, dust, or grit to get in. In 
the continuc t motor, the commutator would be 
inside the casing of the motor, and the carbon dust would 
get deposited on the motor ; there would not be, however, 
a very serious danger from this in the most modern ty 
of continuous-current motors. For a given d a 
given output, the polyphase motor would be Lighter than 
the continuous-current one. The 300 horse-power motor in 
= sre ne weigh 2.7 tons, and with the gearing2.9 tons, 
he total motor capacity in the train proposed by Ganz, 
with 30 tons total weight of electric outfit, would be 
1200 horse-power. The total outfit on the continuous- 
current oe would be about 30 tons but for a 
total of only 900 horse-power. In the alternating-current 
system, when the main and auxiliary motors were put in 
cascade, the power would be somewhat under 1200 horse. 
power—say, about 1080 horse-power ; this, with the speed 
of 25 miles an hour for a single run, would give an 
acceleration of 1.44 ft. in the second half of the accelera- 
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tion ; in the first half it would be 2.6 ft. According to} nocurrent would run through the ball bearings, and they 
the Ganz ay og they would use 71 watt-hours per ton- | would last a long time. Adequate means, lained by 
mile, taken from the trolley, to get round the Inner} Mr. Blathy, would be taken for preventing the drivers 
Circle in 50 minutes and for 27 stops at 27 stations.|and passengers from coming in contact with the y= 
After comparing the figures put forward by the British | tension on the cars. He also produced a model of the 
Thomson-Houston Company, Westinghouse, and Ganz, | interlocking system which his firm would supply, and 
Mr, Blathy stated that the average run on the Metro-|explained its working. He said a few words in ex- 
politan was about 35 yards less than half a mile, and that} planation of the safety device for carrying the overhead 
would give the 68 or 69 watt-hours per ton-mile—about | wire, which was reviewed by the former witnesses. The 
the figure Messrs. Ganz claimed. Mr. Blathy handed the | overhead wire would be of a special quality. The supports 
umpire a table he had worked out for the train equip-| being at the outside only 40 ft. apart, a g-in. wire would 
ment which he contemplated for the Metropolitan, with | act more like a rod; there would not be any perceptible 
the maximum speed of 25 miles per hour, with a tractive} wave. In the Inner Circle the drop in the rails would 
resistance of 17 lb., including friction in the motor | not reach 3 volts, and the total loss on the overhead con- 
bearings. wg~ and oy a be x Keagee te ip tos me 
Abt this point it was found convenient to examine Mr. @ force exe on the springs of the safety devices 
Gisbert Kapp, who had to leave shortly for Germany. | Would be 900 1b. to 1300 Ib., according to the temperature, 
Mr. Kapp is an engineer, lecturer in electrical engineer- | ®2d as they would be always on the move, they would 
ing at the Technical High School of Berlin, editor | never stick or get clogged. At some places—two or 
of the Elektrotechnische Zeitschrift, &. He stated | three only—such as at Sloane-square, they would have to 
that for heavy railway work the tendency was towards lower the line by about 6 in., and there would be no diffi- 
multiphase working. He added that as regards the| culty in doing this. Should the overhead wires be ob- 
power and energy required there was very little differ- | jected to, there would be no difficulty in using instead 
ence between the alternating and continuous current | light iron or steel rails or double T-bars; their weight 
systems. What little difference there might be, was due | Would have to be about 8 lb. per yard. With these the 
to local conditions ; but it certainly do not influence | loss would be less than 1 per cent. of the total energy 
any engineer on the score of economy or energy to select | Supplied, and no safety devices would be necessary, but 
either the one or the other. The number of watt-hours | Simply hangers with double insulation. The lighting of 
per ton-mile, given the same length of run between | the trains would be through a small transformer. Mr. 
stations and the same time-table, would be the same| Blathy repeated there would be a transformer sub-station 
whether it were continuous or alternating. The amount | 4 each of the 27 railway stations, and there would be four 
of energy to be produced in the central station would be | 200-kilowatt single-phase transformers in every one, 
more in the continuous, simply because the conversion | king a 2} minutes’ service on the whole of the Inner 
from alternating to continuous was more costly or less| Circle. Three of the transformers would be connected 
efficient by, perhaps, 7 or 8 per cent., or it might be|¥P on the delta method ; the fourth would be a safety 
10 per cent. He thought the contact rail on the ground | one. No attendance whatever would be necessary; an 

was dangerous, especially to platelayers and other work- | Occasional inspection would be quite sufficient. 
men, who have to go about in a confined place like a} Mr. Blathy further stated that the safety devices put 
tunnel. In the open country he did not think the danger | forward by him would work perfectly under all condi- 
so appreciable. Snow and ice may interrupt traffic; tions. The key arrangement, also as per sample he had 
when a third rail on the ground is used. Mr. Kapp/| produced, would give absolute security against a pas- 
further gave a few data concerning experimental lines | senger or a member of the staff coming in contact with 
in Germany, and concerning his visit to the Sondrio- | apy live part of the high-tension circuit. Mr. Blathy also 
Lecco Railway; on the latter, the driver put the] said that as his calculations were entirely corroborated by 
speed at whatever Mr. Kapp told him; the cascade|the results of the tests at Sondrio, he drew the con- 
braking was also under perfect control. Mr. Kapp|clusion that the amount of energy he had calculated 
for the train service on the Inner Circle would be 


handed in several di ms made from his experiments 
on the Sondrio Lecco Railway, and stated that the alter-| corroborated by practice. Compared with the con- 


nating system would be a thoroughly efficient cne 
for the Metropolitan Railway. The position of the 
exciters in a central station was merely a question of 
fashion ; exciters nowadays did not go wrong. Liquid 
rheostats had been used of late largely for cranes; Mr. 
Kapp thought a liquid rheostat the best type. Cross- 
examined by Mr. Parshall as to figures of loss with the 
continuous-current system, and of copper for the Ganz 
system, Mr. Kapp egreed first with Mr. Parshall’s 
figures, and stated later on that he was right, owing to 
the lesser energy that Ganz would have to give on the 
cable. Mr. Parshall further refuted Mr. Kapp’s calcu- 
lations. The latter stated also that the eventual break- 
down of a transformer would not affect the working of 
the line; this could work for a few hours with two 
transformers until a man came and switched on the spare 
transformer ; there would not be a breakdown, proper] 

so called, of a transformer; ib would only get interrupted. 
He advocated oil cooling for the transformers in prefer- 
ence to fan cooling ; the transformer stations would not 
be with switch-boards, but with switch-pillars, which re- 
quired no attendance. 























































of 10 per cent., in the case of the alternating system, 
in the power to be supplied. Mr. Blathy also entered 
into details as to what would be, in his opinion, the extra 
cost of plant with the continuous-current system ; the 
total sum for seven sub-stations and for the contact con- 
ductors would come up to 220,000/. In the alternating- 
current system the total cost of sub-stations and copper 
conductors would be 75,000/., equal to a saving of 
145,0007. With steel rails as conductors, instead of 
copper wire, the saving would be 140,000/., leaving out 
the cost of buildings for the 27 small sub-station rooms, in 
the alternating, and the cost of buildings for the seven 
sub-stations in the continuous- current system. Mr. 
Blathy guaranteed that for running a train in 50 
minutes round the Inner Circle, with 27 stops of 
20 seconds each, the necessary supply of energy from 
the switchboard of the generating station would nob 
be more than 95 watt-hours per ton-mile. The 
Thomson- Houston figure worked out at 109, equal 
to an actual difference of 15 per cent. between the 
two figures. He further dealt with the saving in coal 
The examination of Mr. Blathy was then proceeded | and saving in attendance expenses secured, according to 
with. He stated that on the Lecco line there were not | him, with the alternating system. In his opinion the 
quite 6 horse-power per ton, while on the Metropolitan | Polyphase system would give an improved security of 
they would have 8 horse-power per ton. On the Lecco | Service because there were less elements to ged out of 
line no effort was made to get the highest possible mean | Order: no rotary converters at the sub-stations and no 
acceleration, and the controlling gear there had not commutators on the motors. A short circuit on the con- 
designed to go quickly from cascade coupling to single | tinuous-current system was a very serious matter owing 
running; the drivers on that line would take eight to|to the large amount of current; on the alternating- 
ten seconds to do it. For the Inner Circle he would use | Current system the amount of current that would go 
motor cars geared for 25 miles an hour; for trains that | through a short circuit was limited to a certain extent 
would have to run on the extension lines, with stations | by the effects of the self-induction phenomena ; the de- 
further apart, he would put in a different ratio of gear- structive effect of the short - circuit on an altervating- 
ing, either for 30, 35, or even 40 miles, according to the | Current system was less than ia the continuous. He did 
distance the train would have to run. The only drawback | not say that this was a point which would make a very 
would be that the latter trains while running on the | large difference between the two, seeing that the rotary 
Inner Circle would necessitate a somewhat higher con- | converter - could be worked to the perfect satis- 
sumption of power for every ton-mile done on the Inner | faction of the public, and he did not claim to do more 
Circle. The control of switches, rheostats, and electric | than that. 

controllers was done entirely by compressed air; he con- 
sidered this perfectly safe ; it would entirely se te 
from the Westinghouse brake device and operated by the 
driver through a crank. A leak of air would have no 
effect, there being an air pump which was automatically 
controlled by the switch of the generators. Liquid 
rheostats were the best for traction work with polyphase 
currents ; with continuous current an electrolytic action 
would be set up. In the 50-ft. gap at Aldgate and other 
parts a signal would be placed to indicate to the driver 
that from that point onwards the P were re- 
versed, and all he would have to do would be to switch off 
his motors, switching on the motors again when he had 
got on the reverse phases. Mr. Blathy stated, in reply 
to the umpire, that he had never had that difficulty to 
deal with in practice or in experiments; there was 
nothing much to try in it, because reversing the motors 
was an operation which was done for other purposes. 
There was, however, no new element in the combina- 
tion. Mr. Blathy would use a trolley wheel of about 
24 in. in diameter for collecting the current, the trolley 
wheel would run on ball ings ; the bearings would be 
insulated, and the current would be cag tae ee a | 
roller by a carbon ring, against a brass ring fi 
on the trolley tube. surface would be very ample; 


At this stage Mr. Blathy was cross-examined by Mr. 
Moulton. Mr. Blathy stated that Messrs. Ganz were 
paying part of the costs of this arbitration, under an 
agreement with the Metropolitan Company. On the 
question of producing the agreement or not, Mr. Moulton 
stated he was obliged to prove that the District) Company 
had no pecuniary interest in the matter apart from the 
application of the best system, and he wanted to point out 

at on the other side was an industrial firm with a v 
direct pecu interest in case of the adoption of their 
system. Mr. Blathy further stated the following in his 
cross-examination: A drawing of the trolley they 
posed to use had not been made, and the trolle they 
proposed to use had not yet been tried. Mr. Moulton 
pointed out the changes which Messrs: Ganz had made, 
in the various parts, since they had put in their tender ; 


the higher acceleration now put forward by Ganz—2.6 ft. 
and 1.44 ft. per second per second—Mr. Blathy said that 
with the Westinghouse brake retardation was done at 
3 ft. and even 4 ft. per second per second, and there was no 
reason why accelerations should got be done at the same 
rate. The reason why it had not done had been that 
it was very difficult to put in motors powerful enough. 


tinuous-current system, there would ba an economy | Po 


the frequency had been moo the motors were different, 
the acceleration had been altered, &c. With regard to | Iron 


In answer to Mr. Moulton, Mr. Blathy went into the 
weights of the various motors proposed by Messrs. Ganz. 
The motors they ———- for the Inner Circle had never 


been made, but their weight could be calculated exactly 
from the design. The traction motors with gear made by 
Messrs. Ganz for traction, for the small a lines and 
the Evian line, mentioned previously by . Blathy. 
were 15 and 20 horse-power each ; he added that he could 
perfectly draw conclusions from theee for the construction 
of ae egeres. aoe. cay oa yar Bid 
pro; using on the Undergroun nob yet n 
manufactured to exactly the intended Gimendons ; on 
the Sondrio line, the admission of air to the rheostat was 
governed pvever Mf hand, and was not automatic ; 
automatic control so far only been tried on stationary 
motors, not for traction. Mr. Blathy explained the 
working of the liquid rheostat he on gy using, the 
action of the solenoid it contained, and the working of 
the levers for starting or stopping a train. The amount 
of current being limited by the action of the solenoid, 
Mr. Blathy did not see that there would be any slipping 
of the driving wheels. The question of controlling the 
trains, of motors, &c, was gone into at great length in 
Mr. Moulton’s cross-examination, the result of which 
was to the effect that all the devices proposed were expe- 
rimental and not in actual working. With regard to the 
eventual increase in the machinery itself tendered for by 
Messrs. Ganz, ib would bear eventually, according to 
Me. Blathy, on the number of auxiliary apparatus at the 
central station. 

In farther re-examination by Mr. Cripps, Mr. Blathy 
confirmed the statement that with the alternating. cur- 
rent system they wanted 1200 horse-power on the train, 
and with the continuous current 900 horse-power were 
wanted to gep about the same economy in working. 
Messrs. Ganz could supply the 1200 horse-power at the 
same first cost as the 900 horse-power were supplied by the 
other side, which placed them on the same basis ; bub 
Messrs. Ganz, he said, would get a better acceleration— 
2.6 and 1.44 as against 1.5. Twelve hundred horse-power 
would nob be sufficient with continuous current to get the 
high acceleration figures obtained with alternating cur- 
rent ; the power of the motors would have to be somewhat 
increased. The action of the driver in the controlling of 
the train was further gone into in detail. 

Mr. Koloman de Kando, engineer, and vice-manager of 
the electrical works of Messrs. Ganz and Co., of Buda- 
pest, was next called. His evidence confirmed in every 
int that given by Mr. Blathy. Mr. de Kando stated 
it was about four years ago since he made the first trials 
of the cascade coupling motors; these first trials were 
not satisfactory at all. He had found that the usual 
type of motors were not for coupling in cascade. 
With regard to the liquid rheostat, vibration could in- 
crease slightly the starting currents, but could nov affect 
the regulation of the rheostat, because the power of the 
solenoid it contained was roughly proportional to the 
square of the current going through the coils, and as the 
pulling power of the motors was roughly proportional 
to the current, a certain variation in the pulling power— 
say 10 per cent.—supposed 20 per cent. variation in the 
— of the solenoid. So that if there was a variation 

use of the vibrations in the pulling power of the 
solenoid, there was far less variation in the pulling 
— of the motor itself. On the question of the 
ifficulties met with by Mr. Rice, of the General Electric 
Company—one of the former witnesses—in working alter- 
nating motors in concatenation, Mr. de. Kando sta’ 
that Messrs. Ganz had found that matter an easy one 
after they had improved their motors; he knew also that 
Messrs. Brown, Boveri, and Co. had given much atten- 
tion to this question of concatenation, that they had 
found it unsatisfactory, and had abandoned their experi- 
ments. Mr. de Kando further said that every firm could 
make such concatenating motors, but they had to take a 
lower periodicity and run at a sufficient speed. These 
motors in concatenation had been tried by Messrs. Ganz 
on their experimental line at Budapest, and on the 
Sondrio-Lecco line only, the latter nob being yet opened 
for traffic. 

After Mr. de Kando. the following witnesses were 
called: Professor J. A. Ewing, Major Philip Carew, Mr. 
Talbot, and Professor Sylvanus P. Thompson. Their 
examination and cross-examination lasted until Wednes- 
day mid-day (the 13th), and the Arbitration Court was 
postponed until Friday. In our next issue we shall deal in 
detail with their evidence, and with the concluding ad- 


dresses. 
(To be continued.) 





Pa gape RatLways.—The R aga A “ Waihi 
ilway is making good progress, rai ing now 
laid past Mackaytown. Iv is Speed that they will be 
down to Karangahake within a month. 


Bricran Coat Consumption.—The consumption of coal 
in Belgium last year is estimated at 19,899,427 tons. 
The corresponding consumption in 1899 was 19,001,676 
tons; in 1898, 18,451,907 tons; in 1897, 17,637,670 tons: 
in 1896, 17,063,353 tons; in 1895, 16,224,511 tons; in 
1894, 16,107,249 tons; in 1893, 14,524,025 tons; in 1892, 
15,128,189 tons; and in 1891, 15,073,084 tons. 


Tue Iron AnD Sree. Instrrute.—The Council of the 

and Steel Institute, at its meeting on the 6th inst., 
decided that the annual meeting of the Institute 
should be held at the Institution of Civil Engineers, 
London, on Wednesday and Thursday, May? and 8, The 
annual dinner will take place on May 7, at the Hotel Cecil. 
For the autumn meeting an invitation from the Mayor an 
Corporation of orf, for the Institute to meet in 
that city, on September 2 and 5, has been accepted. 
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15-CWT. STEAM HAMMER. 


CONSTRUCTED BY MR. 





("e") 


We illustrate on this page a very conveniently 
arranged steam hammer exhibited at the late Glasgow 
Exhibition by Mr. John Cochrane, of Barrhead, near 
Glasgow. The piston head and rod are forged in one 
piece, and weigh 15 cwt. As shown, therod has flats 
planed along its whole length, and the bushes 
and glands of the stuffing-box being shaped to fit, 
no farther guidance of the rod is necessary, as 
it is impossible for the hammer to twist round. 
The hammer head is of cast steel, and is secured to 
the rod by a dovetail and key as shown. The anvil 
block has a cast-steel face, secured in a comewhat 
similar manner. The cylinder is 16in. in diameter 
by 36 in, stroke. As shown, the steam ports 
are grouped near the top of the cylinder. The 
steam is distributed by means of a piston valve 
working in a valve chest bolted to the cylinder. 
This chest is bushed with guo-metal. The stop-valve 
is fixed near the upper portion of the steam chest, 
but the handle operating is carried down within easy 
reach of the hammerman. A se'f-acting gear is pro- 


JOHN COCHRANE, 











INGINEER, BARRHEAD, N.B, 





vided, which, however, can be thrown out of use in a 
few minutes when desiréd. The total weight of the 
tool is 104 tons, and it occupies a floor space of 11 ft. 
by 4 ft. 10in. 





INDUSTRIAL NOTES. 

Tue third report of proceedings under the Concilia- 
tion (Trade D'sputes) Act, 1896, has been i:sued. 
is noted that the first report only covered a period of 
ten months; the second, of two years; and now the 
third, two years—from July 1, 1899, to the end of 
June of this year. Why the usual form of annual 
reports should be departed from in this case is not 
clear. The subject becomes stale if the facts are of 
old date—they lose their interest. It is noted that 
there has been an increase in the number cf joint 
applications to the Board of Trade to intervene, as 
compared with ex parte applications previously. It is 
also shown that voluntary boards eae in their 
rules a provision to appeal to the Board of Trade to 





appoint umpires in cases of deadlock. All this indi- 
cates a growing tendency to use the Act of 1896 in 
cases of labour disputes. 
| The Board of Trade, under the Conciliation Act, in 
addition to the registration of voluntary conciliation 
boards, are authorised to take action in certain cases 
where a dispute exists cr is pending, either as between 
;employer and workmen, or between different bodies 
| of workmen. They may, of their own initiative, inquire 
into the circumstances, or take steps to promote a 
conference ; and, on the application of either party, 
| they may appoint a conciliator, and, on application from 
| both sides, an arbitrator to deal with the dispute. 
| No special form is prescribed, so that there is no diffi- 
culty in approaching the Board on the ground of in- 
formality. Of course the application must be in 
writirig, and the applicant must state clearly and 
concisely the points at issue, and the section under 
which it is suggested that the Board shall take action. 
As to fees and expenses, the Board pays those whom it 
appoints ; local expenses have to be paid locally. 

The total number of cases under the Act has been 
113; of these 35 occurred in the first ten months, 32 in 
the next two years, and 46 in the last two years to 
July 1, 1901: 























Ten Two Two | 
Source of Initiative. Months.) Years. | Years. (Totals 
1896-7. 1£97-99. 100-1901, 
Applications from both sides..| 6 | 12 24 42 
Ditto from employers only) 9 4 8 16 
Ditto from workmen only Lane ae 16 46 
Action without application .. €fee-§ 3 9 
Totalsofcases .. ..| 35 | 32 46 «| 113 


| 
Groups of Trades.—Those involved and affected : 
! 





Building trades .. “ wal 9 | 24 40 
Mining and quarrying... ..| 4 9 | 3 16 
Engineering, shipbuilding, &.| 12 ee 7 25 
“mei RT Re Midi Ee 6 
Transport .. ee ca ost 4 3 6 13 
Other trades... ee “| 4 5 | 4 13 
| pees 
Totals of cases .. 35 82 | 46 113 


"| | | 





These two Tables afford a bird’s-eye view of the 
operation of the Act—the source of initiative in the 
several cases, and the trades, or groups of industries, 
affected. The record is not a great one, and may have 
disappointed some who put implicit faith in Acts of 
Parliament. But the result is neither disappointing 
nor unsatisfactory to those well acquainted with labour 
disputes and who know the almost insuperable diffi- 
culties of negotiation between the parties. It is 
claimed that, at least, seventy disputes have been 
settled under the Act, while in other instances the 
settlement was an outcome of the action taken, though 
the final issue was effected by negotiation otherwise. 
There is some reference to cases where conciliation 
failed. 





The November number of the Ironworkers’ Journa 
reports the usual meetings of the Board of Conciliation 
and Arbitration for the Manufactured Iron and Steel 
Trade of the North of England, and of the Midland 
Wages Board. The first-named Board had some cases 
of dispute before it—one relating to extras paid to men 
in the Stockton Malleable Iron Works for piles of 
1700 1b. and over, which the firm claimed should cease. 
The men opposed, as the alterations made in the fur- 
naces and the blooming mill rolls had increased their 
work, A special committee was appointed to inquire 
into the matter and to report thereon to the Standing 
Committee. Another case hed reference to 20-in. bar 
and angle mill at Jarrow, the operatives claiming 34d. 
per ton more than the firm paid. The Standing Com- 
mittee decided for the continuance of the rates paid, 
with a guarantee of 10s. per shift to the end of March 
next, when, at the request of either side, a revision 
might be made. In another case at Jarrow, an 
agreement was effected by the manager of the firm 
and an operative representative for the men. The 
agreement was confirmed subject to the omission 
of the last clause—the non-application of the sliding 
scale—the matter being referred back. A dispute at 
Monkwearmouth had also been mutually arranged, the 
agreement being signed by the managing director and 
the works manager and two representatives of the men. 
The operative members of the Board are as much on 
the alert to prevent any infraction of the sliding scale 
arrangement as the employers, showing that whatever 
theoretical faults may be found with the scale, it works 
out fairly on the whole to all parties concerned. There 
are cases in which, instead of a decision by the Stand- 
ing Committee being insisted on, the complainants 
sometimes withdraw their claims; there was one such 
case at Jarrow reported. The firm in this instance 
withdrew their claim. 





The November report of the Ironfounders of England, 
Ireland, and Wales states that the general position of 
trade shows but little change. Employment may be 
described as moderate rather than good. ‘‘ The ship- 





building industry continues to Le well employed ; 
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several new contracts have been recently placed ; this 
appears to be one chief mainstay at present.” The 
textile machine making industry is bad—getting worse 
—so that moulders in this branch of engineering are 
largely idle. Out of sixty branches o the society 
which have discussed the dispute with the Liverpool 
Brassmoulders, and the consequent suspension of the 
union from the Trades Congress, fifty-eight approve of 
the action of the executive; one regretted that the 
resolution of Congress was not provisionally accepted ; 
and one asks for a full report. The Council refuses to 
publish the arbitrator’s statement of the case. The 
total number on the funds was 2689; increase over 
last month, 31. Of those, 1130 were on donation 
benefit—increase, 41; on sick benefit, 448—decrease, 
15; on superannuation benefit, 966— increase, 8 ; on 
other trade benefits, 143—decreaee, 3; in dispute, 
2 only—rame as last month. The cost of benefits was 
873/, 16s. 10d. per week, or 114d. per member per 
week. The balance in hand was 105,562/. 16s. 9d., 
increase in the month of 428/. 2s. 6d. The returns as 
to the state of trade and of employment show that in 
90 places, with an aggregate of 12,056 members, em- 
ployment was from very good to dull; the same de- 
scription applied wo 95 places, with a total of 13,033 
members last month. In 37 places, with 6211 members, 
employment was from short time to bad and very bad ; 
last month this description applied to 32 places, with 
5272 members. The position therefore is not so good 
as it was a month ago, although the actual increase of 
members on the funds was small—namely, only 31. A 
twopenny levy in support of the Halifax dispute is 
declared to be due, and must be charged to all members. 





The November report of the Ironmoulders of Scot- 
land says that the past month ‘‘has been of a ver 
favourable character, trade being still well maintained, 
and with every prospect of holding on.” On the 
question of low freights, and the complaints of 
** bad trade setting in,” the report refers to shipbuild- 
ing on the Clyde, to the Patternmakers’ report and to 
the Blacksmiths’ report, all of which show that in 
Scotland, at least, those sections and the engineering 
and boilermaking branches are all well employed. 
The same is still reported with the ironmoulders. 
The fact that there was a gain in funds of 10265/. 2s. 
in the month is an evidence of good employment 
— y- The idle benefit paid in the month was the 
owest inthe year. The negotiations as to an ad- 
vance in wages have been hanging fire. In the last 
reply of the federated employers they say that ‘‘ they 
regret that the position and future prospects of trade 
do not warrant an increase in wages.” This was 
followed by a conference between the two moulders’ 
unions, when, as no further reply was to hand, it was 
agreed to meet again in this month. It is only in- 
tended to take action, if at all, against those em- 
ployers who reduced wages in February last, to regain 
the reduction. Members are urged to remember that 
the proposed action, if any, will not affect the em- 
loyers where wages were not reduced. The Scottish 

orkers’ Parliamentary Elections Committee have 
convened their second annual conference, to be held in 
Glasgow, on January 4, 1902. It is not merely a trade 
union conference, as Socialist bodies and the Indepen- 
dent Labour Party are entitled to send delegates—two 
each ; Trade Councils four each. Another conference 
precedes it—namely, of labour representatives on 
public bodies ; these will meet on the day before, 
January 3, soas to be able to take part, if so de- 
sired, in the larger conference on the 4th, the day 
following. 





The report of the Amalgamated Society of Car- 
penters and Joiners shows a total membership of 
67,511 ; of those, 1794 were on unemployed benefit, 
1246 on sick benefit, and 1060 on superannuation 
allowance. A gradual slackening down is observable 
in the building trades generally, but its advance is 
slow. The disputes in various parts of the country 
indicate that work is not so plentiful as it was, or 
those contests would not be prolonged. Members 
are requested to keep away from 14 towns; in 15 
others they have to consult the local officers before 
accepting work ; in three others the branch secretary 
has to be seen in reference to some particular firm or 
job. In Manchester 400 men are on strike at the 
works of one company, because of disputes as to 
meal times and the time of eaving work at night— 
conditions observed by other firms in the district. 
Reports are given of special audits of the accounts of 
708 branches. These audits entailed an expense of 
30412. 163. 2d., or an average of 4/. 6s. 2d. per audit; 
but the net loss was only 309/. 19s. 4d. It would 
appear that illegal payment of benefits is the chief 
fault in the branches. In one case alone it was 25/.; 
reduced arrears placed to credit 37/. 1s. 1d.; cash 
deficit only 1/. 12s. 10d. In that instance the surplus 
to the good through the audit was 53/. 14s. 2d. In 
five towns sg a bows are endeavouring to reduce 
wages, which the members are resisting. Some other 
employers in the same towns are not reducing wages. 
Employment in America is e0 good that only 25 out 





of 3498 members were unemployed. The trade mark 


of the Amalgamated Woodworkers of America is | p 


given in fac simile, so that joinery so marked will be 
fixed without demur by the English unionists. 





The report of the Cotton Spinners shows a decline of 
16 in the full-membership class, but the number is 
slightly above that of a year ago. The number of 
unemployed in receipt of benefit was 387 on the 
— or 6.16 per cent., as compared with 9.35 per 
cent. last month, and 17.14 percent. ayear ago. This 
shows some improvement in this branch. It is hinted 
that the high scale of pay helps to increase the list—a 
question to be conside The united membership is 
13,568, or 87 less than a month ago, and 588 fewer 
than a year ago. This decrease is in the piecers’ sec- 
tion. The number of disputes attended to in the 
month was 35, most of which were settled. The 
strike at King Spinning gs A has been arranged 
agreeably to the operatives. irty-two accidents are 
reported ; in one case 100/. was voted. There were 
also 21 claims under the Compensation Act ; where the 
insurance companies dispute the claim, the tociety 
fights it out in court. 





The position of the iron trade in the Wolverhampton 
district may be described as steady generally. It is 
quiet as regards negotiations for fresh contracts, and 
buying is limited to immediate wants ; but makers are 
mostly well booked forward, and do not care to push 
business at reduced rates. Moreover, consumers are 
pressing for deliveries on quarter-day contracts, mills 
and forges being in full operation. Raw iron is in 
demand, and extras from 6d. to 1s. per ton are de- 
manded on current sales for early delivery. There has 
been a fair demand for marked bars at full rates, but 
unmarked iron has been in slow sale. Black-sheet 
makers report regular —— but galvanised cor- 
rugated sheets have been in limited request. Gas- 
strip is in demand at advanced rates. Steelmakers are 
well supplied with orders, but complain of foreign 
competition in the matter of rates. The engineering 
and allied industries continue fairly busy in most 
branches, especially boilermakers, tankmakers, bridge 
and i? constructors, and those engaged on railway 
work, 
for work, Slackness is exceptional, but some branches 
are better supplied with work than others. On the 
whole the position is not unfavourable, and the pros- 
ee are not discouraging. There are no serious 

bour disputes on. 





In the Birmingham district the iron trade has been 
dull; business confined to immediate requirements. 
Complaints are still heard of high prices of fuel; and 
the cost of production is such as to leave no margin 
for profits. But the milis and forges are kept fully 
employed with orders on hand. Pig iron is scarce 
and prices firm. Best bars are in request, common 
iron not so active. There is fairly good inquiry for 
steel for structural purposes. The engineering and 
allied trades are moderately employed, as are for the 
most part the other iron, steel, and metal-using in- 
dustries. The position is quiet, but not depressing. 





The position of the engineering trades throughout 
Lancashire has undergone little change. General 
activity is well maintained in the locomotive 
and railway-carriage and wagon-building branches, 
and also in electrical engineering in all sections. 
Establishments engaged in hydraulic and constructive 
engineering work are well gs OY Boilermakers 
are busy with orders on hand ; but it is reported that 
new work is not coming forward freely. Toolmakers 
aleo complain of scarcity of orders, and some that 
orders on hand are being completed without adequate 
prospects for the future. In some other branches, and 
especially in the textile machine-making industry, slack- 
ness is sadly apparent; and it is expected that a number 
of men will be discharged from several large firms in 
consequence. The iron trade continues quiet, with no 
material change either as to demand or prices. There 
has beena re, we demand for bars, and local makers 
are well engaged up to the end of the year. The 
steel trade is fairly steady ; but not quite so brisk as 
of late. Generally, the outlook is regarded as un- 
favourable in all the above branches, except those men- 
tioned as being still busy with orders on hand. 





There was another stop-day in the South Wales 
and Monmouthshire ccal districts last week ; but these 
interruptions have now been suspended. It looks as 
though the miners had been playing a double game; 
but altogether into the hands of the coalowners. It 
is rumoured that the proposed summonses have not 
been — for, but that action may be taken against 
the Federation. This cannot well be. The Federation 
did not order the strike; it was the operative section 
of the sliding-scale committee. Could that committee 
be prosecuted, or would an action lie against it as a 
corporate body? Now coalowners and miners are 
asked to confer. About what? To see how best to 


The hardware industries also are fairly off 





crs 34 the price of coal to the disadvantage of the 
ublic. 

At the end of last week a further reduction of 5 per 
cent. in the wages of the Durham miners was decided 
upon, to take effect as from last Tuesday. This is the 
third reduction in the year; in May, 11? per cent.; in 
August, 74 per cent.; now 5 per cent.; total reduction 
in the present year, 24} per cent. 

There is a kind of triangular duel going on between 
Mr. Benjamin Pickard, M.P., President of the Miners’ 
National Federation, and Mr. John Wilson, M.P., 
Secretary of the Durham Miners’ Association, and Mr. 
Thomas Burt, M.P., President of the Northumberland 
Miners’ Association, the President of the Federation 
having declared that the Federation would absorb the 
other two organisations in batches, having failed to do 
so en bloc, The dispute may lead to an open rup- 
ture, disastrous to all. 





The French Ministry have proposed measures to 
ez the discontented miners as regards pensions, 

ut it seems doubtful whether the proposed general 
strike will be averted. Already it seems that a large 
section of the men are out, and efforts are being made 
to extend the strike. On the other hand, efforts are 
being made to avert it, and to effect a settlement of 
the questions at issue. 





The State of California has decreed in favour of an 
eight hours’ day for all employed on public, State, 
and municipal work. It has also passed a law for- 
bidding employers to work their employés more than 
six days in any one week. 





TEST OF PRODUCER-GAS ENGINES. 

We have received from Messrs. J. E. H. Andrew and 
Co., Limited, Stockport, the following translation of a 
report, by M. R. Mathot, of Brussels, on one of their 
Stockport gas engines working in conjunction with a fuel 
gas P ant. It will — — - een of 
anthracite was exac . per brake horse-power per 
hour, and the cosb of fuel 145d. ” <i 





Brussels, July 13, 1901. 

On June 27, 1901, at the request of oes “The 
Matériel et Installations Electriques G. Boty,” Brussels, 
we have, in view of final acceptance, tested a power 
plant installed by Messrs. Kiderlen and Co., of Amster- 
dam, in the works of the mentioned company at Cureg- 
hem, near Brussels, and comprising a ‘* Dowson” gas- 
producing plant and ‘‘Stockport” (producer gas type) 
gas engine, in conformity with an agreement made a 
tween the two fore-named parties. 

The Dowson gas-producing plant is composed of : 

A. A small vertical boiler with inner furnace and 
cross tubes of 2.5 square metres (27 sq. ft.) surface and 
stamped at 7 atmospheres (102.9 Ib.). 

B. A generator worked by a steam injector fed from 
the boiler. 

C. A cooler provided with an overflow tank. 

D. A coke scrubber. 

E. An hydraulic box. 

F. A sawdust scrubber. 

G. A bell-in-cup gasholder of a capacity of 22 cubic 
metres (777 cubic feet). . 

Parts A, D, E, F, G, being of such a size as required 
for the feeding in the future of an installation capable of 
three times the power at present required—i.e., 165 horse- 
power instead of 55 horse-power, as specified in the 
present agreement. — 

The engine is of horizontal type, with single cylinder, 
built by Messrs. Andrew and Co., Limited, of Reddish, 
England, under the name of ‘‘Stockport,” and fitted with 
distribution valves and with a tube burner heated by 
town gas. She is of the special electric lighting high- 
speed pattern, with extra heavy flywheel and outer bear- 
ing. 

The principal dimensions are as follow : 

Diameter of piston ... D 394mm. (15.47 in. 
Stroke ... oo. ck gee a5 Tee 4, 
Diameter of flywheel D 2.44 m. (96 in.) 
Width of flywheel ... L 0.33 ,, (13 ,, ) 

A tng pes fitted to the engine. It is composed 
of a pump, by the work of which the mixture is delivered 
to the cylinder without compression, and previous to the 
first explosion that will start the engine. 

A small rotary pump actuated by a belt from the crank- 
shaft — the necessary water for the cooling of the 
cylinder. 

The engine drove, by means of belts, two dynamos of 
continuous current, one being manufactured by the Union 
Electricitiits Gesellschaft, Berlin, driven direct from the 
flywheel ; the other made by Breguet, Paris, driven by a 
pulley fixed on the opposite end of the crankshaft. 

The (Swinburne) efficiency of both these dynamos hed 
previously been established and ascertained under respec- 
tive loads of 70 amperes by 110 volts, and 160 amperes by 
110 volts. 

After having first settled, during two hours of previous 
running under load, the normal working state of the gas 
= and engine, we mounted on the flywheel a band 

rake made of a leather belt, the tight end of which was 
connected with an accurately tested *‘ Salter” balance, on 
which was shown the total tension, while weights were 
hanging from the opposite, or loose, end in order to ob- 
tain sufficient adherence to the rim. 

By means of this brake we have lated the load so 
as to maintain during 45 minutes 55 brake horse- power, 
with the following figures ; 
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Average diameter fly- 

wheel D. ... oe ... 2.472 metres (97.32 in.) 
Thickness of braks belt ... 6 millimetres (.24,, ) 
Radius of brake to reckon... 1.24 metres (48.9,, ) 
Revolutions per minute 210 


We subsequently loaded the engine with a maximum, 
the number of revolutions being 212 per minute, and the 
total load 170 kilogrammes (375 lb.), with 5 per cent. 
misses. 

The corresponding work was as follows: 

Efficient work : 

2 x 1.24 x 212 x 170 = 63 brake horze-power. 


of 


In consequence of this excess on the power contracted 
for, we decided to reduce the speed from 210 to 200 revo- 
lutions, and now loaded the engine with the two dynamos 
working on water resistances. These resistances were so 
regulated as to le) the engine run at 200 revolutions 
with only 85 per cent. of the total explosions—i.e., under 
exactly the same conditions as under the above brake 
test, under 55 brake horse-power. 

These data have been ascertained by the use of our 
special recorder for graphic registration of explosions. 

The work of the dynamos was respectively equal to 


Union Elec. Gesell. Breguet. 
és 70 160 


the engine reckoned on ‘‘unperiodical” voltmeters has 
been sufficient to maintain the variations in the tension 
within the limits of 14 volts as an average. 

Several months of work of this plant and engine, 
under our personal supervision and previous to our tests, 
have shown : 

1. The ignition valve, inlet and exhaust valves do not 
require cleaning and grinding more than once a week, 
while the gas valve, the hydraulic box and overflow tank 
require cleaning out twice aweek. This relates especially 
to the hydraulic box, in which the dust drawn from the 
cooler lies in the bottom mixed with water, thus forming 
a thick mud. 

2. The fires in the boiler and generator can be banked 
| every night, and the latter requires drawing twice a week 
only. After this, some 20 Ib. of wood and a little oil will 
suffice to revive them both. 
| One man will suffice for looking after the whole 
| plant. His work is hardly more than feeding coal to the 
fires two or three times per hour. 

Wood fibre is used instead of sawdust in the first 
scrubber, and this requires replacing every fortnight, 
while the coke in the second scrubber will be good for two 
months without renewing. Both fibra and coke can be 
used again after drying out. 

It should be borne in mind that these three latter appa- 
ratus are of a size designed for producing a quantity 
of gas treble of that at present required. 

The plant has besides been working well during three 
months, and, previous to our tests, we had not allowed 








Amperes 
Volts ... 210 110 
Watts ... 14,700 17,600 
Efficiency =o ai 89 pe. 85 p.c. 
Power in brake horse- 

power... ae 225 28 


By adding to the work produced under the aforesaid | 
conditions, or 50.5 brake horse-power, the work absorbed | 
by the belts, which we reckon at 5 per cent., the total 
power on the shaft of the engine would sensibly be the | 
game as that noted under the brake test of 55 brake horse- 

ower. 
. During the last four hours of this latter experi- 
ment we have, at equal intervals, taken indicator and 
recorder cards, a sample of which is herewith enclosed. 

We have also noted at several moments of the tests | 
the average heating power of the Dowson gas by eight 
analyses made with ‘‘ Junkers” apparatus, the outcome of | 
which has been an average superior heating power of 
1170 calories under a pressure of 30 millimetres and tem- | 
perature of 19 deg. Cent. 

Hereafter is given a list of the various data of our test: | 

Nature and origin of fuel: anthracite from the neigh- | 





bourhood of Charleroi : 
1. Heating power of men- 
tioned fuel __.... ou 7520 cal. 
2. Cost of fuel per ton at 
pit month a - 27.50 fre. (223 ) 
3. Cost of fuel per ton at 
producer... ie e. SL93 ,, (258. 63.) | 
4. Consumption of fuel per 
hour in producer a 21 kgs. (46.3 Ib.) 
5. Consumption of fuel per 
hour in boiler ove 3.18 kgs. (7 Ib ) 
6. Amount of ashes in 
anthracite Se 6 per cent. 
7. Amount of steam _pro- 
duced at 4.5atmospheres 
per hones mia Sass 19 kgs. (42 Ib ) 
8. Average effective work 
CH EDNN i. aie as 53 H.-P. 
9. Consumption of fuel for 


gas producing per brake 
horse-power hour ‘ 
Consumption of fuel for 
steam producing per 
brake horse-power hour 
Total consumption of 
anthracits a 
. Corresponding steam con- 
sumption at 4.4 atmo- 
spheres . aa oe 
Pressure of gas at engine 
Amount of water for cool- 
ing of cylinder, flowing 
in at 20 deg. C. and run- 
ning out at 45 5 deg. C. 
p2r_ brake horse-power 
per hour... ese ass 
Amount of heat absorbed 
by cooling ne ee 
Average of initial explo- 
sive pressures on piston 
Mean average of average 
pressures on piston 


0.396 kgs. (,87 Ib 
10. “ 


0 060 ,, 
0.456 ,, 


(13,, ) 
(ls) 


ik 


_ 
i] 


0 366 ,, 


13. 30 mm ( 


14. 


23 25 kgs. (52 Ib.) 
592.8 cal. 
22kga. p.eq.cm (3131b.) 


15. 
16. 


17. 
49 kgs. per sq. cm. 
afk (69.7 lb.) 

18. Average indicated work 
with 85 per cent. of ex- 
plosions ... ee a 

. Corresponding mechani- 
cal efficiency ye 

. Corresponding effectiv 
electric work... sab 

. Cost of horse-power for 
anthracite a ac 

Cost of kilowatt-hour in 
anthracite wee as 

. Effective electric work 
developed per each 
brake horse-power . 

. Thermical efficiency with 
53 brake horse-power 
under 85 per cent. of 
explosions + 18.5 per cent. 


63 I.H.-P. 

84 per cent. 
31.950 kw. 
0.0145 fr. ( 145d.) 
0 024 fr, (.24d.) 


602.8 watts. 


any cleaning of the scrubbers nor the engine to be taken 
to pieces and retouched. The outcome of our tests can 
accordingly be considered as industrial results. 

The compression diagrams showed a fall of 300 grammes 
in the pressure to the square centimetre (4.3 lb. per square 
inch), owing to certain leaks in the valves, undoubtedly 
due to the long time—six months—during which the 
engine had been running without retouching as well. 

Notwithstanding this, the guarantees given in the 
agreement with respect to gas consumption and good 
working were fully obtained. Even when adding to the 
net cost in anthracite of the brake horse-power that of 
town gas for the burner, and of lubricating oil, it can be 
safely stated that the cost of the brake horse-power is 
obtained in current industrial work at the rate of 1} 
centimes (} of a farthing) when the engine runs under a 
load from 45 to 60 brake horse-power. 

(Signed) R. Maruor. 








THE CORRECT TREATMENT OF STEEL.* 
By Mr. C. H. Ripspate, F.1.C. (Middlesbrough). 
(Concluded from page 634.) 

Sheets, Blackplates, and Tinplates.—Much the same 
applies to these as to thin plates; being thinner, they 
tend to be finished colder, which, though often done inten- 
tionally to give them a better surface, results in greater 
rolling hardness. Hence for many purposes they are 
‘*annealed,” the treatment generally consisting in packing 
them in large piles into boxes which are intended to ex- 
clude the air from them whilst they are heated (but which 
are generally cracked and let in quite enough air to burn 
out a good deal of the carbon from parts at least of the 
sheets). A strip of vague width round the edges shows 
airing by its colour. These boxes are heated up slowly, 
which may take from a few hours to a day, according to 
size, and then maintained from eight to twenty-four hours 
or more at full red heat and allowed to cool down very 
slowly, heating and —— taking altogether from one to 
three days. This gradual heating and cooling, if carried 
at all to excess as to temperature or length of time, will 
undo the good of re-heating by promoting the growth cf 
grain,} and if too much air gets in, by burning out the 
carbon, so that in either case the sheets may be more 


| brittle than before. 


The more rapidly it is possible to heat the sheets up, and 
the less the time they are kept hot once they have reached 
— the smaller the grain and the tougher they 
will be. 

All sheets that are paired or folded two or more times 
are liable to get foreign matter, such as scale, coal-dust, 
or ash, &c., between them, which may stick to and be- 
come imbedded into the plates, and form streaks of 
various shapes, sizes, and colour, or, if they afterwards 
come away, leave the corresponding roughness and in- 
dentations on the surfaces. These streaks, if only small 
and thin, may be removed by the pickling which usually 
follows,and the ——— obliterated by subsequent 
operations, such as cold rolling, tinning, or ow 

The foreign matter is always — to a greater or less 
degree, and it is rarely that slight streaks may not be ob- 
served on such sheets; but when they are rolled a little 
hotter than usual, so that the surfaces are softer, the dirt 
sticks and is rolled in more easily, the result being wasters. 
No streaks of this description are ever the fault of the 
steelmaker. 

The writer was some years ago afforded the opportunity 
of investigating this matter thoroughly at several works, 
and was able to reproduce at will all kinds of typical 
streaks and indentations, and thus to demonstrate clearly 
to the —— satisfaction of the principals how they 
were brought about, and obtain their full admission that 
this was so. 

The matter is also referred to later. (See “‘ Faults,” 
Section VI.) 

he chief treatment which sheets may have to undergo 
are for: 





* Paper read before the International Engineering 
Congress, Giasgow, 1901. Section V.: Iron and Steel. 

+ Stead, ‘‘ Brittleness in Scfs Steel produced by An- 
nealing,” Journal of the Iron and Steel Institute, 1898, 





During the whole of this test the cyclical regularity of 
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Tinning. Galvanis'ng. 
1. Rolled. olled. 
2. Black pickled and swilled. Annealed (not always for com- 
mon —. 

8. Annealed in boxes as de- Black pickled and swilled. - 
scribed. 

4. Cold rolled. 

5. Annealed again, but more Galvanised in molten zino at a 
lightly. ae of 412 to 500 deg. 

ent. 
6. White pickled and swilled. 
7. Tinned. 


Afverwards stamped, pressed, &c. 


Blisters are described under the head of ‘‘ Pickling,” 

Strips being simply narrow thin plates, much the same 
applies to these as to the latter. 

For stamping, shearing, punching, or similar purposes 
they should be very soft. They are either in the 
state as rolled or as cold-rolled bright strip. This latter, 
a ay materially hardened and sometimes rendered 
brittle by the pickling and subsequent cold rolling it has 
undergone, cannot annealed after cold rolling, be- 
cause this would spoil the smooth bright surface. In 
either case, that they may be as soft as possible at the 
outset—if rapid re-heating to cherry-redness for a minute 
or two and allowing to cool naturally in air, or an ordi- 
nary annealing as for sheets is not practicable—finish 
rolling at a good cherry-red and allow to cool slowly in 
large heaps. 

Strips for Welding into Tubes, or for any purpose in 
which there is further re-heating, should receive as little 
heating and be rolled at as low a temperature as prac- 
ticable, since they have in all to stand a lot of fire, and 
rolling hardness in them does not matter, as it is at once 
removed by the next heating. 

Hoops, being simply smaller strips, come under the 
same category. There is sometimes a tendency, as they 
are so thin and cool rapidly whilst rolling, to heat them to 
a very high initial temperature, and perhaps burn them, 
causing red-shortness. Again, a good deal of importance 
may attach to the degree of stiffness they possess and to 
their colour, on the one hand (as in baling hoops) ; whilst 
on the other, if they are of 0.2 per cent. to 0 4 per cent. 
carbon, they may brittle if rolled at too low a tem- 
perature. 

A good deal may be done to avoid all the troubles 
named by rolling at not too high an initial temperature, 
so as to avoid red-shortness, but cooling slowly in heaps 
to avoid too great hardness. 

Wire Rods and Wire.—Though the area of these is 
relatively small, wire rods are generally rolled so fast, 
especially in continuous mills, that they finish ab a good 
red heat ; and being wound in compact coils, which are 
often stacked in large heaps, they cool slowly, and are nob 
so hard as might have been expected. 

At the same time the rolling hardness is considerable, 
as can be seen from a comparison of the twisting test on 
wire as it leaves the rolls, and the same after — re- 
heating to cherry-redness and allowing to cool. The 
hardness is no doubt increased locally wherever the rod 
touches a cold object, such as a part of the reel, a floor- 
plate, or cold coil, or if put outside in wet weather, and 
may sometimes amount to brittleness. 

High carbon steel is, of course, more affected by all 
hardening influences than low carbon steel. 

It is not often that wire rods are finished hot enough to 
render them, even with slow cooling, brittle or ‘‘ rotten ” 
from this cause, but cccasionally in the thicker grades, 
such as guide r 3 in. in diameter and upwards, in- 
stances have been met with (vide sample 4a exhibited by 
the writer in May, 1898, when ing his paper on 
**Brittleness in o Steel”), though it is more than 

robable there has also been ‘‘soaking” of the billets 
fore rolling when this occurs. 

Wire Rods for Drawing are usually first pickled, 
swilled, lime-washed, and annealed, and then, after every 
two or more drawings (according to the reduction, the 
carbon contained, &c.), re-annealed lightly. Thera is, no 
doubt, a tendency to draw through as large a number of 
holes as possible, and minimising annealing. 

Cold drawing has, of course, a very marked hardening 
effect, and, if carried a little too far, may easily make the 
steel brittle. 

Wire rods and wire for galvanising, after pickling, are 
7 passed through a long red-hot furnace at such a 
rate that they are not scaled, bub just dried and heated 
up to about the melting-point of zinc bara ginecomgp. treed 
bath. Zinc melts at 412 deg. Cent. (which is just above 
blue heat), and to avoid loss of zinc it must not get too 
hot, so that the wire, with its pickling hardness perhaps 
not completely removed, is far a short time, both before, 
during, and after galvanising, kept at or near blue heat 
whilst under tension and vibration. : 

It is not surprising, therefore, that hardness or brittle- 
ness is more frequently met with, especially in guide-rods 
and large sizes, in galvanised than in ungalvanised goods. 

Pickling.—It is pretty well recognised, and there is a 

‘ood ae | of published evidence, that pickling causes 
ardness and brittleness, sometimes to a very marked 
extent, which is generally attributed to an alloying of 
hydrogen with iron, and this is no doubt substantially 
correct. 

The writer has several times heated pieces of pickled 
wire rod of various ages that were hard in an atmosphere 
of carbonic acid contained in a glass tube sealed at one 
end, and obtained particularly between barely visible red 
(say 500 deg. Cent.) and low cherry-red heat, to which 
the heating was continued, an evolution of gas which 
(besides the carbonic acid gas used), on testing, proved to 
be hydrogen. 2 

Assoon as this gas was liberated the sample became 
quite soft. The writer has never seen conclusively ex- 
plained why or under just what conditions the hydrogen 
is absorbed ; whether it is a question of strength of acid, 
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temperature, or length of time, but it is quite certain that 
pickling does not always have the same effect. _ 

Observations could probably be best made in some 
works where pickling is a regular operation, and it would 
be very interesting if some one would take this up. 

It is also pretty well recognised that pickling may cause 
blisters on thin sheets. These pickling blisters are quite 
distinct from ordinary blowhole blisters, and are usually 
thickly distributed over the plate, and range from abcut 
the size of a pinhead to that of a pea. They never appear | 
until after pickling, and often come up during the anneal- 
ing — follows it. Such blistered sheets are also 

rittle, 

The writer has sheared such blistered sheets into shreds 
under water, and collected the liberated gas, which con- 
sistei estentially of hydrogen, as obtained from the 


Classified under Heads of Faults of different Types, appearing after Treatment by the User, for Tracing their Probable Source. 


By whom Originated (probably), 
Type of Fault and 


provided Material as sent away of | 


taken at random from a number of packs (all of large sizes, as the work penetrates the mass still lees, 


which had been pickled in the ordinary course without | the compression and distortion of the surface sets up 
any blisters appearing), and hung over the side of a a state of strain and sometimes minute transverse cracks, 
pickling vat, so that they dipped half-way in, and after a | predisposing to fracture. The effects of cold hammer- 
short time the lower halves of the plates were all covered | ing, as seen by the microscope, have been described 
with pickling blisters, the line of demarcation being quite by the writer in a former parer,* and cold-drawn rods 


sharp. In this case the extra pickling was the immediate | show similar effects. 
cause. As both the pickling which preceded it and the cold 


It seems probable that the grains, which in thin sheets | drawing have such hardening effects, it is most desirable 


/are flattened into flakes or lamin, become separate), | that the steel should be in a very soft condition prior to 


perhaps, by the action of the acid, and, when sufficiently | these operations. Therefore, where possible, it should be 
thin, the film of metal is distended by the hydrogen, | annealed by rapid re-heating to cherry-redness, as pre. 
either at once or by the heat whilst annealing. | viously described, or 7 the ordinary methods ; or, failing 

From experiments conducted by the writer (though he | this, finished sufficiently hot, or cooled sufficiently slowly, 
cannot consider them final), it seems strongly probable | after rolling to (whilst avoiding large grain, and want of 
that blistering is promoted by a higher temperature of | toughness on that score) also avoid rolling hardness. 


SECTION VI.—MANIFESTATIONS. 





PROBABLE CAUSE. TESTS FOR IDENTIFYING CAUSE. 


Manifestation. Composition within Limits Specified | 


and Free from Visible Defecte.* 


Unsoundness : 





— ——__—_-___ -— _ } 
| 
| 


|- 
| 





| : . , t | 
Hollowness .. ..  ..| Occasionally (ifclean) .. User — me Seal placer pe prone g lea Pays int >| } Microscope shows abnormally distorted grain, &.{ 
Lamination .. _ ..| | Generally (always if enclosed slag|) Segregation and (or) insufficient cropping .. a oe ..| Presence of slaggy matter high in manganese. 
Seaminess (when machined) | or dirt found) .. Re Maker} — — oe satis sip satiate 
: | rom cold-sheare re, some of ends of which have : 
Split ends | |} split and not been noticed ’ | Examine ends of unrolled bars left carefully. 
| (If clean, roller, whether maker mi) 
Laps .. * oo : It dirty,” or other signs of un- i in ingot imperfectly cropped, or crack not worked out ..| Eye or microscope can general'y discriminate. 
soundness . ae ..Maker} 
Surface defects: | | 
Oracks .. ‘a on 3 
Scabs .. - 8 sa ) Generally (always if enclosed dirt)! i &c., imperfectly rolled up, but closed up enough to | Eye or microscope shows lapping, and generally scale or dirt. 
wre (wire) a Maker} escape notice 
Blisters (sheets 
: , \ Contain CO and N if formed before annealing. 


. (It bright inside, but large and| ; : 

Ditto * “iy coated, or in ‘sroupe Maker J Blowholes ingot top 
right inside, but small and) : 

{ thickly distributed, probably| | /PFoper pickling .. 


Segregation ingot top } Insufficient cropping 


—- shows normal-sized grains, and soundness before 
2 >e - om ~ pickling, or in parts other than actual blisters. 
preceded by overheating or soaking .. Microscopic examination shows large grain or bands. 








Ditto user .. os se ” ” 
Occasionally, maker... Sponginess; insufficientcropping .. «. ..  .. .. ferme = pected ooogaa before pickling, or in parts 
Streaks .. a = . (Unless accompanied by lamination! (Foreign substances, as coal, coal ash, scale, &c., rolled into} ;If scraped off, sheet underneath sound. Colour and simple 
at edges of streaks) User| surface through getting between rolls and piece, or between test shows what it is. Coal (black) burns brown or white ; 
err or folded sheets. Frequently sticks mere if sheets! coal ash brown (oxidised); coal ash white (not oxidised). 
: | otter, and hence softer than usual. | Scale contains 60 to 70 per cent. iron. 
a oe air ° | } Left when foreign substances become detached Microscope shows larger grain if heated hotter. { 
oughness or pitting ‘ : 
D Guaaativ Maker! { Red shortness ‘. <s ce 5 Be re = ..| Analysis shows S and Mn. and hence if these are at fault. 
Fy ness “2 we y PP eRe ee | Segregated parts in centre (least cohesion) not all cropped off..| Excess of impurities on insides. 
Opening at ends = Occasionally . User) Overheating, sticking in rolls, dc. na is ee ..| Colour and scale shows this, and if composition quite suitable 
for purpose, overheating probable cause. 
| { Generally accompanied by thick scale. Microscope shows large 
Red shortness .. Frequently (to some extent).§ User! f Overheated or ‘‘ soaked” toolong... oe ee me ..|4 grain - bands outside, good normal grain inside if piece thick 
enough. 
| want of a flux het ch Make welding test with flux. 
Won’t weld well uk “i Ditto Ditto Unsuitable quality specified * - oy Analysis in conjunction with purpose shows this. 
Rough (‘saw ”) edges reece all over } Quality has not sufficient margin of ‘‘ body ” vd as : Ditto Ditto 
’ 
{ Generally accompanied by thick scale. Microscope} shows 
Won’t forge well If only part, say one corner. User | Burnt.. 3 bs a ok a Ss ns - os \ — grain - bands outside, good normal grain inside if piece 
ck enough. 
Brittleness : Either one or more of the following ia greater or less degree: | 
Breaks short off .. ../Generally (unless composition Furnace toohot .. —..\ Qoojeq | 
Cracksin punching, stamp-) seriously at fault) * User Finished too \ Rolled hot to spare machi- ae 
ing, or shearing f hot or nery oe am “| slow! ae | Fracture generally shows coarse grain. Microscope shows 
If coarse | Rolled very quickly ee oo 10 |\ larger grain than normal for that section, or structureless 
grain Largesections ..  ..{ parte bands, especially at outside of piece. t 
“soaked” { Delay in mill—steel left in rs 
toolong | furnace or overnight # 


} 


Over-annealed 





Hardness : Finished First _ . oS ss a 
Won't — enough .. = — Ditto 1p | too cold or = “oe ~ of piece, or other delay Gases } 
» twist ,, .. (wire) itto Ditto A sections .. - ie : 00) lan . 
Punches and shears too hard Ditto Ditto fine Fe. pel Cold floor, &... <s - .. { rapidly f Microscope shows abnormally distorted graio, &c. 
Tensile test too hard " Ditto Ditto grain beens heat Spreadtoomuch ... =a aH In samples rendered brittle by any of causes named, heating for 
Rain or intentional watering a minute or two to cherry-red and chilling in water if C not 
Omitting annealing where required. over 0.10 per cent., or cooling in air if above this, restores 
Exceptionally severe pickling ; cold drawing, rolling, or hammer- toughness, unless sample has been thoroughly spoiled. Micro- 
ing ; or galvanising. scopic examination also shows grains restored normal. { 
Over-softness : Tools too blunt or cut ( Before asking for harder ‘steel, make 
f Won't cut too heavy sure it will not do harm in other | Comparative tests, using same tool or drill with pieces con- 
* Lugging ” crisp and /;Generally .. +: as User Unsuitable quality way. Try sharper tools or lighter sidered right, will show whether steel is soft or tools blunt. 
= Finished rather hott ok cious th |, sufficiently | M how 1 ¢ 
. . { Finished rather hotter or cooled slower than usual, sufficiently icroscope may show larger grain.{ 
Tests too soft. Ditto Ditto { aausdice akeel aumike. Te 








Excepting most forme of unsoundness, it is probable that faults which affect only a small proportion of the steel, and not a whole cast, are not due to the maker, but to the user; for the 
composition, if wrong, is so in a whole blow, as there is no material variation between one part and another of the same blow, except that occurring from the outside inwards, due to segre; oe 
t 


Many faults are, however, due to a combination of causes for whic! 


whilst any variation in the heat and treatment given by maker does not count, as it is obliterated on re-heating by user. 
d by the it is made to go through ; (2) The maker has not been 


maker and user are in varying degrees responsible. If (1) the steel is normally taxed almost to the limit of its 
ait dies 





Uf t it will receive, particularly as to soundness when worked into machined articles, the slightest speck or seaminess in which 





clearly informed as tothe purpose for which it is int 


r 
will condemn them ; (3) the characteristics of each make of steel are not studied by the user, but all worked indiscriminately ; the maker’s responsibility for trouble should be less. 


* Except in the case of ingots or large blooms, slight surface cracks if chipped deeply. 

+ Dixon Brunton, * Wire and Wire-Drawing,” Journal of the West of Scotland Institute, No. 4, January, 1900, page 119. Also ‘‘ Mannesmann” process is an example. 

{ Ridsdale, ‘‘ Practical Microscopic Analysis,” Journal of the Iron and Steel Institute, 1899, No. 11. 

§ Maker for his own sake will keep S and other impurities low, as, if seriously at fault, heavy draughts on ingots at once reveal red-shortness, and will not roll down clean, so gets thrown out 


as defective, and does not leave works. 


pickled wire rod ; whereas blowhole blisters, such a3 are 
occasionally met with in the sheets when first rolled, are 
generally larger (Sometimes quite large), cccur isolated or 
in small groups, and consist chiefly of carbonic oxide and 
nitrogen,no hydrogen. 

Pickling blisters, if they only come up after annealing, 
have lost their hydrogen, it having been expelled by heat 
and replaced by air. Frequently a small hole is visible 


in the head of each blister where it has burst and the air | 


entered. As with pickling hardnees so with pickling 
blisters ; the writer cannot exactly say what are the con- 
ditions under which they are produced. At some works 
they are recognised as being solely the product of pickling, 
whilst at othera, with exemplary consistency, the steel- 
maker is blamed for them. 

Some years ago, ab one of several works where the 
writer was assured that pickling was solely respon- 
sible for them, to prove it about a dozen plates were 


| the sheets when rolled, or by soaking them longer than; Rods predisposed to brittlenes3, either by finishing 


usual, such treatment tending to burn out the carbon and | above critical temperature, and thus leaving the grain too 
permit separation of the fibre. | coarse, or by finishing at or near blue heat, are, when sub- 
Galvanising.—Much the same my eX to other articles jected to the further hardening and straining effects of 
as bas been described under the head of galvanising | pickling and cold drawing, almost certain to become very 
wire rods. Is is pretty generally recognised that it | brittle. 
tends to produce brittleness, mainly, no doubt, from! These few examples should suffice to illustrate some of 
the causes mentioned, and possibly also from the brittle | the directions in which to look for causes for unusu 
nature of the zinc-iron alloy which forms at the junction | behaviour ; but, of course, the number of possible causes 
of the two metals when they are properly united. which mignt bring about a result is very large, though & 
All that can be done is to keep the steel as soft as pos- careful consideration of each particular case should facili- 
= up to - ~— of a ee ad "abe ra tate a correct solution. 
eat the goods as hot as possible after pickling (short o' ; 
oxidising the surface and preventing the pres I of the Section VI.—Tests—Standard Required. " 
zinc) so as to expel hydrogen and restore softness, and With reference t> steels being termed ‘* brittle,” un- 
avoid all chilling, and cool as slowly as possible, after | ——— er aot 
leaving the zinc bath. * Journal of the Iron and Steel Institute, 1899, No. IL 
Cold Drawing or Rolling has been referred to. In “‘ Practical Microscopic Analysis.” 
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weldable, or faulty in any other respect, in view of all 
that we have seen as to the treatment steel gets, and how 
it is affected thereby, it seems only reasonable that there 
should for all types of manufactured articles be some tests 
which, when made under clearly defined conditions, 
should be publicly recognised and accepted as legitimate 
(as there are for certain requirements, such as boiler-pl ates, 
ship plates, rails, &3), and to which any simple under 
question cw be referred as toa standard. At present, if 
a piece of steel fails in any process, or will not stand any 
test that the user impos3s upon ib irrespective of any 
treatment ib has received up to then, it is condemned 
and the maker blamed (and told that it is no good 
unless it will stand such treatment—ignoring the enor- 
mous differenc3s in effects that a slight difference in 
treatment, such as might easily occur without being 
known, may have). 

For instance, it does nob seam reasonable to designate 
as “brittle” a narrow piece of strip or plate with the 
rolling hardness still in it, and, say, 14 in. to 2 in. wide, 
both edges being cold sheared and not trimmed off ia 
any way, because it will nob stand bending close double 
along the line of rolling. 

A good deal of steel will stand such a test, but when it 
doe, ibis not neceasarily that the quality of the steel itself 
is exceptionally good, or when 1t does not that it is 
inferior, but may be simply that the sum of the treatment 
it has received has not bzen too severe. Even two cuts 
with the same shears do not necessarily set up an equal 
strain; from the same piece of plate sheared into cotters 
some may crack whilst most stand. Therefore, when 
pieces do not stand, as the strains or hardness set up by 
treatment are an unknown quantity, they should be re- 
moved before testing, and thus the pieces put on a known 
basis by heating rapidly to cherry-redness for a minute or 
two, and according to composition, purpose, &c. : 


Allowed to cool slowly in lime, ashes, &c. ; 
Allowed to cool naturally in air ; 
Chilled in water. 


Again, any steel which will conform to the bend tests 
specified by Lloyd’s for b -iler plate or ship-plate should 
surely not be considered brittle. 

Also a standard system for allocating any trouble that 
arises is desirable, and for defining the lines on which it 
shall be argued.* In the Table of faults of various types 
are briefly indicated a few tests, mechanical, micro- 
scopical, thermal, and chemical, which might serve to 
trace them to their probable source, and thus enable the 
trouble to be stopped in future. They are, of course, 
only quite general, as each particular case will probably 
suggest its own tests. 

It may be asked, What steps should any one take who is 
wishful t> always give the best treatment, in order to 
train the men who do the work ? 

This isnot a question of a pyrometer or of drawing up 
lists of proper temperatures either in degrees centigrade 
orin terms of colour. Even if they can measure these, 
and know when they have got them, this is not enough. 
It all comes back to this, that since no outsider knows 
any one’s exact conditions or chief troubles, the only thing 
is for each one to study these, and thus decide in what 
direction to make alterations—po:sibly what has been 
said may be some help—then try pieces under d.fferent 
conditions, finishing hott r and colder, cooling more or 
less rapidly, &c. 

No doubt many matters w:ll hava been noted on which 
further information is desirable, and amongst these the 
following o2cur to the writer : 

1. Condition of absorption of hydrogen, and _ pro- 
duction of pickling brittleness and blisters at will; 
whether due to strength of acid, length of time, galvanic 
action, &c. 

2. How far pickled articles can be heated (to soften 
them) without interfering with the zinc taking. 

3. Whether galvanising hardness is due to anything 
other than the blue heat treatment. 

4. Means of annealing cold-rolled goods, plain and 

bright, without destroying their bloom, colour, or bright- 
ness, 
5. (a) Authenticated instances of (soft) steel which 
was known in the first place to have neither had large 
grain nor been in a state of strain, and known to be 
quite tough, which had becoxne bristle and crystalline by 
vibration or fatigue only. 

(5) Means of rendering tough fine-grained steel free 
from state of strain, cowrse grained and brittle at will by 
vibration or fatigue under known conditions. 

6. Relative effect of blue heat working on steel of dif- 
ferent carbon contents. (It is difficult on a small ex- 
a scale to insure a uniform degree of blue heat 
work, 





THE Pznruyn QuaRRY.—We are informed that since 
work was resumed ab ce gees? on June 11, the number 
of men employed has steadily increased, especially during 
the last month, which showed an increase of 40, the in- 
crease during September having been 27. These included 
29 slate makers and 38 labourers and daymen. ‘The pro- 
duction of slates has similarly increased very satisfactorily ; 
in fact, the output last month was ab the rate of 34,000 
tons per annum. 





* Aline of argument sometimes met with when trouble 
as occurred—and yet chemical and mechanical tests all 
seem to show conclusively that it has arisen through 
something exceptional in the working-up process—is, 
Setting aside all technical questions, the fact remains,” 
&c. But technical questions ought not to be set aside ; 
. br are, the matter is not bottomed and no progress is 





THE INSTITUTION OF JUNIOR 
ENGINEERS. 


On Friday, the 1st inst., Sie Jobn Jackson, F.R S E., 
delivered his presidential address before the Institution 
of Junior Engineers. He commenced by briefly reviewing 
the chief departments of engineering, such as shipbuilding, 
tuanellivg, bridgebuilding, the construction of railways, 
docks and harbours, and electrical engineering. He then 
turned to consider the education and training required to 
render men capable of undertaking such works, and his 
words were so full of wisdom and experiencs that we give 
them verbatim. 





“Having now referred to the kind of work which it may 
faicly be expected will occupy much of the attention of 
the civil engineer during your own lives, there arises the 
very common question as to what is the best form of 
training for a young man who contemplates taking up 
a high position in the profession of engineering. A sub- 
ject which I see has been dealt with by several of your 
past presidents, gentlemen who from their experienca 
as engineers have doubtless been much better able to 
advise than J, who may probably possess no particular 
fitness for such a task; yet I crave your indulgence if 
I venture to express t» you shortly some of my views 
on the subject, in the hope that I may perchance drop 
a hint which may assist and better prepare some of you, 
particularly those who are, or may become, contractors’ 
engineers, for the work which the immediate future may 
bring to you. Although some of the ablest of the earlier 
engineers of the past century were men of no, or compara- 
tively little, what we may term school education, it is of 
course all-importan) that a young man in these days 
proposing to enter the profession should in the first in- 
stance have had a liberal education at some good public 
school, be of oom physique and constitution, and be 
a man reasonably fond of sports so conducive to healoh 
and, as @ consequence, good work. Although some of the 
best of our engineers have had no workshop experience, 
ib is now, I think, universally admitted that two or three 
years spent in mechanical s — immediately after leav- 
ing school is most desirable. The young man thus nob 
only learns practically the use of tools and machines with 
a knowledge of different materials, but he also gains that 
which, in my opinion, he will in later life find of vast im- 
portance, viz, a knowledge of the feelings and modes of 
thought of workmen—a knowledge which can never be 
acquired in any other =. He may see their shortcom- 
ings, and if he be an intelligent good man he will be able 
to sympathise with them in their troubles and anxieties, 
and if he is not one of those who think they know much 
of things while they know but little, he will find the go-d 
stamp of British workmen usually willing to assist him 
with practical information on many points, which can 
only be properly acquired in the workshop and under 
conditions where a, young man is working alongside bond 
fide working men. 

“*T read in the address of one of your pa:t presidents, a 
gentleman for whom I have the highest regard, that he con- 
siders that during su :h a period of practical training it is 
most desirable that scholastic knowledge should be main- 
tained, and that in mavy cases arrangements can be 
made by which boys need no} be subjec’ to such extreme 
physical exertion as would prevent evcning study. I 
fear such arrangements in many cases, however, might 
probably result in the poms apprentica not turaing out 
regularly at his work before breakfast; this, I think, 
would have a bad moraleffect. If he can with advan- 
tage, let him attend evening classes or work at home, 
but this, of course, only subject to such work nob inter- 
fering with his timely duties in the workshop. 

‘““While in the — he should realise that he is 
occupying his time with a view of learning a mechanic’s 
trade in the way a workman shou!d learn it, and that he 
can only do this properly by regularly keeping workmen’s 
hours and coming under workmen’s rules. 

** After leaving school, and before taking my engineer- 
ing course at a Scotch university, I had had the advan- 
tage of three years spent in mechanical workshops, during 
which period (with the exception of the few weeks in the 
summer when I had a complete holiday) I rarely lust a 
morning. I tried evening classes for increasing my 
knowledge of mathematic; and mechanics, but invariably 
found that ia a warm class-room towards the end of the lec- 
ture I fell asleep, and as I nevertheless came out well up in 
the examinations, I came to theconclusion that other pupils 
must also have slept. I should rather advise that while 
the boy is at school, without interfering with his general 
education, more particular attention should be given to 
those subjects the most important for the young engineer, 
such as mathematics, geometry, mechanics, and physics, as 
would insure that at the end of his workshop experience 
he would be well prepared for eee to the more ad- 
vanced technical college, where he would probably take 
up special subjects, gaining the advantage of theoret‘cal 
training in conjunction with laboratory work before 
taking up his position as a pupil in the office of an engi- 
neer. A knowledge of modern languages is of great im- 
portance, and the young engineer who is a lingnist may 
find he is sent abroad, with opportunities of gaining in- 
formation of foreign work and men which he would other- 
wise never have the chance of acquiring. 

‘Those of you who may b:come contractors’ engineers 
will have to realise that to be successful, the all-important 
qualification for a man in such a position is not only to 
be able to design his plant and temporary works (the 
responsibility of which in large contracts is now almost 
always put upon the contfactor) satisfactorily, and in 
every sense right from anengineering point of view, but 
of the most economical materials with the least practic- 
able expenditure of labour, and yet so ample for the re- 
quirements of the job in hand, having regard to risks, time 








for completion and otherwise, that no fault may b3 found. 
He must be a man with a thorough grasp of figures, 
so that as a surveyor he may be always able to hold his 
own, to jidge correctly and think quickly of the relative 
values of figures that may c»me befure him, and that he 
may be able readily to form a correct opinion of what I 
would for want of a better term call ‘the value of an 
error.’ I have known men, I think I may eay, who would 
waste time arguing whether a figure should be 99.99 or 
100 01, and who would yet, where the difference would be 
of no practical ag a never agree to call it 100, a 
much better plan for their respective employers. 

“ A successful contractors’ engineer must also be a man 
with a wide ew of men—particularly of workmen 
—with whom, while he should always be firm, he should 
never forget to be just and kind. A little sympathy 
between staff and workmen and a little generous appre- 
ciation for work done under difficulties, go a long way 
in getting all to pull together at the same end of the rope 
—in helping forward anything in hand. 

‘* Fortunately, we contractors for public works have not 
been so much troubled by differences between a 
and employed as our friends who are interested in the 
building of ships, manufacture of machinery, mining, 
building, and otherwise.. We now live in the times of 
great factories, where so many men are employed that the 
employer or his chief representative comes little in per- 
sonal contact with the ton individually, hence 
we cannot expect the same gi feeling to prevail as 
if we were in the old days when factories were small, 
when men did not change their locations so often, 
and when master and man saw more of one another. In 
some trades one certainly sees with much regret on both 
sides a great lack of that mutual confidence and sympathy 
which should prevail between employer and employed. 
The men, through their unions, taking every advantage 
they can, and the employers, on the other hand, combin- 
ing and doing likewise. I can find no fault with trades 
unions so long as they are conducted as they once were— 
only as benefit societies and as legitimate combinations of 
workmen for enabling them to gell their labour at the best 
price ; but when, as is the case now, unions not only try to 
dictate to the employers as to the management of their busi- 
ness, but also interfere with the liberty of non-unionists, 
and intimidate with a view of bringing every workman under 
the control of theirso-called leaders, and of preventinga man 
dealing with his labour—his own property—as he thinks 
best; then I have to say everything against them. 1 
was very ao to read of the very satisfactory meet- 
ing of the Free Labour Association, which held its ninth 
annual congress in London the week before last, as a 
movement against the absurd pretensions of the present- 
day trades unionism. The National Free Labour Associa- 
tion has now registered many thousands of men, who have 
been sent into almost every department of industry—a 
serious menace to the domination of the trade unions, 
whose claim, as one of the daily papers has very well pubit, 
is to allow no working man to get his living except upon 
their terms, and with their high permission—one of the 
most monstrous despotisms which was ever erected. 
The judgment of the House of Lords in the Taff Vale 
Railway case was very well described by one of the 
speakers at the meeting I refer to as a ‘Charter of Free- 
dom to British Industry.’ In the name of freedom, Mr. 
Chandler, the President, said, ‘ Working men were bound 
hand and foot,’ and itis the fault of the leaders of the 
unions, as I have already referred to, that in some trades 
—fortunately not in mine—employers have been forced to 
form a fighting organisation of their own. AsI read, I 
think in the Daily Telegraph, the other day, too many of 
the trade unions have made themselves instruments of 
pressure and persecution. The funds intended for the 
benefit of the sick and infirm have been squandered in 
furious labour wars, which at times have threatened to 
—— the entire trade of the country. 

‘* TE ‘the leaders of these unions had their way, the non- 
union men would be doomed to compulsory idleness, and 
this, forsooth, in this grand old country of ours, in the name 
of liberty. It has been said that in consequence of the 
Taff Vale decision some of the unions have proposed to 
dissolve; but if properly carried on, there can be no just 
reason for this, but they must be made to realise that in 
free England every man shall have the right to live and 
to sell his labour as he thinks best. Working men of in- 
dependent feelings should surely be getting somewhat 
tired of being dictated to by a agitators, and, 
as the newspaper I have referred to very well put it, 
many of them are intelligent enough to see that our in- 
dustrial position in the face of foreign competition will 
nob improved. I fear, too, the spirit of the modern 
trade unionist is not the spirit of the English workmen of 
50 to 100 years ago, who, I venture to think, were made 
of the metal that put England in the front rank of the 
nations of the world. The ambition of the young work- 
man of the old days—even within my own memory—was 
to excel not only in the quality of his work, but in the 

uantity. The ambition of the disciple of the present- 
ie trades unionism under which it is et all men, 
competent and incompetent, should be paid alike, is to 
think and contrive how he can get the most money for 
the least work possible. If this spirit is to contiaue, I fear 
our nation as a nation of workmen will soon go to the rear. 
Why, I heard only the other day of an American iron- 
master who explained as the reason why his people could 
cut us out, although they paid higher wages, was that the 
unions in England so restricted and held back the energy 
of the best of our workmen that these men emigrated to 
the States, where men were paid more in accordance with 
their capabilities, the result being that the American iron- 
masters were getting into their works the very pick of the 
English and Scotch workers. 

‘Speaking of Americans, we have recently heard much 
of trade rings and combinations amongst producers in the 
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States with a view of controlling certain raw materials 
and industries. This policy I cannot agree with. For 
my part I have no sympathy with, but am albogether 
against, what I may term any cut-throat competition 
amongst producers or manufacturers, which I am sorry to 


hand, I would look upon such combines as we have 
ey seen set up in the United States, and suggested 
in England, as combinations against the ‘public weal,’ 
which should be prevented so far as possible by all legiti- 
mate means. Our American friends may talk of economy 
of working through such combinations, and put before 
the public such-like blinds, but I venture to think that 
before long the intelligence of the American people will 
cause them to realise, if they have not already begun to 
realise, who has to pay the piper. In the past, legislation 
in the United States appears to me to have been mostly in 
the interest of the millionaire, or I may say the billionaire, 
but a change may come. The spirit of a healthy, but not 
undue, competition, in my humble opinion, is a spirit 
far preferable for the benefit of the nation to the one now 
in vogue across the Atlantic. 

‘* Speaking more particularly to those of you who may be 
at some time engaged on the staff of a contractor, or even 
be contractors yourselves, I would remind you of the 
great loss of life, which, sad as it has always been, is 
unavoidable on public works, in the hope that we may 
realise how all important it is, in whatever position we 
may be placed, to use our very utmost endeavours to 
reduce this loss of life toa minimum. I think I am right 
in acon | that, according to the insurance companies’ 
returns, the lives of no less than three men are lost by 
accident for every 100,000. value of work carried out; 
and yet I am told the mortality from accidents in coal and 
other mines where explosives are used is even higher 
than that on public works. The strange thing in regard 
toour accidents is that they do not so often happen to 
men engaged in work that is known to be dangerous as 
with work of a more ordinary nature. For instance, 
during the twenty-five years I have been a contractor I 
have employed many men as divers, and yet I cannot 
recall to mind one single fatal accident that we have had 
to a diver. The calling is primd facie a dangerous one, 
and consequently those engaged in it are cautious, and 
take every care; while with other work, such as 
excavating in timbered trenches, traffic work on rail- 
ways, quarry work, and so forth, where the dangers are 
nod so apparent, men get careless, and often, with no 
doubt commendable anxiety in their work, run risks which 
are unnecessary, and end in the loss of life. We do nob 
want the namby-pamby man, who is always afraid of him- 
self, but we do require that, while to the best of our 
abilities we take care that every arrangement of our work 
is a reasonably safe one, we induce our men not to incur 
risks which are unnecessary in the proper carrying out of 
their avocations. 

** Now, although I fear I am trespassing too much upon 
your time, before concluding I should like to ask you all, 
each one, in whatever line of business he may be engaged, 
to do his best to uphold the old-fashioned high character 
of the English engineer. To use, I think, the words 
of St. Paul, ‘ Quit ye like men ;’ this means honest 
manly men. Lev your word be your bond ; respect every 
verbal promise as if it were contained in the most formal 
legal document. To my mind the idea of a man suggest- 
ing an obligation is not binding, because it is not in 
writing, is beyond contempt. I sometimes think in these 
days, with some of us, there is too much of the feeling of 
anything for peace sake—anything, although a bit against 
conscience, for the sake of pleasing those in power, or for 
saving our professional reputations. 

**T think, with one of the ancient writers, that ‘ A lie is 
a thing naturally hateful both to gods and men.’ Young 
men at school or college are, I think, naturally truthful ; 
but sometimes in later life our anxiety for professional 
repute, the prospect of monetary gains, or a feeling of 
vanity may sometimes check this noble instinct. 

**If any one of you comes to sit as an arbitrator, as you 
would value your life never allow the thought as to how 
your decision will in the future affect your personal 
interest ever enter your head. 

“*T would point out how unjust it is on the part of an 
engineer in drawing up conditions of contract to appoint 
himself sole arbiter for the settlement of disputes which 
may arise between his principals and the contractor. In 
most cases, any such disputes originate through differ- 
ences arising between the engineer and the contractor 
very often through ambiguity in the specification ; hence 
such an engineer puts himself in the position of judge 
upon a case where he is practically one of the disputants, 
the fitness of which course can bear no enquiry whatever 
from a fair and moral point of view. It has been argued 
that in such cases contractors should decline to come 
under such conditions, and if contractors would, 
in standing out against such conditions, only stick 
together and decline to sign such documents, they would 
form a combine of a very feir and legitimate kind. It 
may be said, and in this I entirely agree, that with men 
of high character and position, contractors are fairly 
safe under such conditions, and I myself have often 
accepted such conditions for the very good reason that if 
T had not, some eager competitor would have put me out ; 
but the principle is a wrong one, and in England should 
be done away with, as it has practically been done away 
with already in Scotland. In the views I have expressed 
on this custom I knowI have with me some of the best of 
English engineers. 

_ “Some years ago, I was one of the parties in an arbitra- 
tion where the consulting engineer to the Board for whom 
I was working sat as judge. His award was given con- 
scientiously entirely in my favour, but immediately after- 
wards, some say by coincidence, but many say not, his 
services to that Board were dispensed with. hat engi- 





neer, however, one of the most distinguished past presi- | say put character above everything; be sure in your 


man. 
**Should you be called upon to give evidence, while you | 


dents of the Institution of Civil Engineers, died an honest | work, whatever it a, Gos it shall bs work for God and 
; 


not for the devil ; then you will find in the end, when 
your time comes to leave this world and the true value 


would be quite justified in avoiding reference to the weak | of your work comes out, that there will not be a prince 


in the eyes of men of av if by saying anything in the | 
interests of your side which is not true. — 
‘While not for one moment su ting my remarks 
would apply to the majority, for whom we must have a 
high regard, I fear, with my, perhaps limited, experience, 
I have not the highest opinion of some of what we may 
term the expert witnesses of the present day. In point of 
fact, there are many men, even well up in their profes- 
sions, to whose evidence, if I were sitting, say, on a Par- 
liamentary Committee, I should not pay the slightest 


‘*It may not be, and, in fact, is not, always desirable to 
speak all the truth that a man may know, but whatever 
you do speak, let it be truth, even if it be at the risk 
sometimes of shaking somewhat fiercely fair authority 
by the beard. 

‘*T was interested in an arbitration, before another of the 
past presidents of the Institution of Civil Engineers, to 
settle some matters of difference in connection with the 
formal settlement of accounts for my Manchester Ship 
Canal contracts. Each side naturally thought it should 
have done better, but I am sure neither side would ever 
have suggested that in every detail the award had not 
been given in strict accord with the arbiter’s conscientious 
judgment; but, further, at the end of the inquiry, before 
the award was given, the lawyer on the company’s side 
told my lawyer that he could pay us the compliment of 
saying that, without exception, the witnesses on our side 
had every one of them given their evidence truthfully in 
a way that his side could find no fault with, and we, in 
our turn, had the satisfaction of being able to reciprocate 
these feelings to the full. I fear that itis in few such 
inquiries that expressions of the kind can be made, and it 
should not be so. 

om . if, as an engineer, in carrying out a work you 
should make a mistake—and the best of men make mis- 
takes—do not try to put the responsibility on others ; 
say, for instance, on the contractor. If you are ever so 
weak, you will at once put yourself at the mercy of that 
contractor, who will—and I think excusably—make capital 
out of yousome day. In my experience I have found it 
has been the able man who has been the most ready to 
own up toa mistake, and in 99 cases out of 100 his clients, 
where they have been men of intelligence, have thought 
all the better of him for it. I have noticed that it is 
usually the empty-headed fellows who are so afraid of 
admitting a mistake or of changing their plans when a 
better plan has come to their knowledge. 

‘*T well remember an occurrence in connection with the 
extension of a dock for which another past president of 
the Institution of Civil Engineers was the engineer-in- 
chief. It had cccurred to my engineer-in-charge that 
there might be some risk to the new work owing to our 
uncertain knowledge of an old wall, part of the old work, 
which an extra cofferdam might prevent. The providing 
of such a dam in this case would have been a matter for 
the company. I made the proposal to the engineer-in- 
chief, who, however, chose to run the risk rather than 
incur the extra expense. The old wall failed, the water 
came through and flooded the whole of the new workings. 
This grand old man, however, did not seek to burden the 
contractor with the blame, but at a meeting on the ground 
with the directors at once said to me ‘ Well, Mr. Jackson, 
whatever the consequences may be, this is no fault of 
yours—if anyone is to blame, I am to blame:’ That was 
an expression of honest feeling I shall never forget. 

**Conceit, which, on account of their less experience, may 
be more natural to younger men, is certain to get pruned 
down ; but I am sure if a young man will honestly confess 
his ignorance, he will in the long run find himself the 
gainer ; otherwise, the very act of veiling his ignorance 
from others will become a habit by which he will conceal 
it from himself, leading him to live a life of shams instead 
of realities. 

‘**Now, I fear some of you may think I am too down on 
the —— men. This is not the case. Ifit were, I 
should be down upon myself, for although I have had 
twenty-five years’ experience as a contractor, and more 
than twenty years ago carried out some contracts then 
spoken of as great works, I am yet only fifty years of age, 
an age in these times of old men making me a compara- 
tively young man. 

‘* With reference to the older men, I think it a great pity 
that some of those now over seventy years of age, who for 
years have been leaders in the profession, do not retire 
and make room for the greater energy and quite enough 
experience of the competent men thirty years or more their 





junior, many of whom in consequence of the greed of | 
their elders obtain but very little work. I should be very | 
glad if by some legitimate means these elderly gentlemen | 
could be compulsorily retired. 

‘* Now to you, who may coon be in the full swing of great 
things, to you men of genius, I say, do not rely too much | 
upon your genius ; for I have known many men of great 
genius in engineering who, on account of their want of | 
steady, practical application to their work, have made 
but a poor show in the world. Real success is more often 
obtained by continuous plodding, steady work; and 
therefore I say to those of you who may not have such 
exceptional natural abilities, but who yet possess fair | 
powers, take heart, and with self-reliance work steadily 
and honestly, and you are almost sure to succeed, and | 
possibly make a fortune. People tell us that money | 
making is not an ennobling occupation, but in this I | 
cannot quite agree. It depends upon how the money | 
is made. A rich. man has certainly great power for | 
gcod which a poor man can never have; stil], I wou'd 


see so much of amongst contractors; but, on the other | points of your client’s case, do not damage your character | or a millionaire in the land who would be justified in 


looking down upon you. 

‘**You may imagine, as most young men at some time 
imagine, that the world is hostile to you, but you will 
rarely if ever find anyone designedly doing you harm. 
If, however, you should find some miserable wretch of 
humanity designedly hard upon you, leading you to think 
the world cruel and cold-hearted, you will also find, as 
I have found, those sympathetic noble souls who in a 
sincere and manly way will look kindly on you, and you 
will learn to value their good opinions and their assistance 
in anything you may have to do beyond all price. 

** We should try in our relations, busine:s or otherwise, 
particularly with those who are working with us, to be 
sympathetic and open as far as practicable with all men. 
Society would be better for it. My great wish is that 
when my work is done, whatever else people may say of 
me, they may speak of me as one who in his business 
relations at avy rate tried to do his duty, and also, to 
quote from a memorial card of a dear old friend of mine 
who recently died in the North of England, that they 
might ‘ write me as one who loved his fellow men.’ ” 





Our Rais Asroap.—Onr export rail trade appears 
likely to exhibit moderately good results this year, the 
shipments in October having been 41,261 tons, as com- 
pared with 36,896 tons in October, 1900, and 47,181 tons 
in October, 1899. The principal exports last month com- 
pared as follows with the corresponding exports in the 
corresponding months of 1900 and 1899: 


Country. | Oct., 1901. | Oct., 1900. , Oct., 1899. 





tons tons | tons 
Sweden and Norway zt 3721 6033 2,377 
Egypt St eee 3855 358 | 5,920 
Argentina .. Ss oat 9782 5411 4,948 
British South Africa oe 1667 3183 663 
British India cs ea 5107 9728 10,651 
Australasia .. = a 9297 8724 6,569 
Canada oa as ee 7476 3579 | 9,119 





The aggregate exports in the ten months ending October 31 
this year were 386,866 tons, as compared with 314,705 
tons in the corresponding period of 1900, and 401,918 
tons in the corresponding period of 1899. This 
ear’s figures would not have been so favourable 
bat for the larger demand for our rails in British 
India, Argentina, and Canada. The value of the rails 
exported from the United Kingdom in the first ten 
months of this year showed a large increase; they amounted 
to 2,309,108/., as compared with 1.951,624/. in the corre- 
sponding period of 1900, and 1,947,572/. in the correspond- 
ing period of 1899. The dearness of coal has, however, 
of course increased the cost of production. 


Our Coat AproaD.—The export duty of 1s. per ton 
imposed by Parliament upon coal exported from the 
United Kingdom appears to te telling, to some extent, 
upon our coal exports, which amounted for October to 
3. 985,234 tons, as compared with 4,110,568 tons in October, 
1900, and 3,610,090 tons in October, 1899. The contrac- 
tion observable in the demand is, however, by no means 
universal, the shipments made last month to Sweden and 
Norway, Denmark, Spain, Italy, Brazil, avd British 
India showing an increase, as compared with October, 
1900. This will be apparent from the annexed com- 
parison, illustrating the principal shipments of the 
months in question : 
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| Oct., 1901. Oct., 1900. | Oct., 1899. 





Country.. 

tons | tons tons 
Sweden and Norway ..-| 456,728 393,677 412,896 
Germany = se .. 557,678 | 616,192 470,570 
France os sé «| 688,452 744,956 638,512 
Spain .. és es .. 245,065 229,104 170,976 
Italy .. re se -. 604,354 459,570 395,499 

| i 





The aggregate exports for the first ten months of this 
year were 36,865,214 tons, as compared with 38,443,491 
tons in the corresponding period of 1900, and. 36,107,649 
tons in the corresponding period of 1899. The: principal 
shipments made this year compared as follows with those 
effected in the corresponding periods of 1900 and 1899: 





Country. 1901." 1900. | 1899. 

| tons | _ tons tons 
Russia = =e 2,339,732 | 2,976,965 1 3,187,379 
Sweden and Norway 3,522,285 3,675,306 | 3,851,558 
Germany... big Z 4,946,449 5,039,646 4,263,736 
France the ot ..| 6,504,735 | 7,013,400 5,616,470 
Spain.. .. ..  ..; 2,241,693 | 2,127,910 | 1,844,351 
Italy .. .. 1. «| 4,711,487 | 4,4€6,896 | 4,644,353 


| 
{ 








Although there has been a sensible reduction in the price 
of coal this year, it is still much dearer than it was two 
years since. ‘This is shown by the facts that the 
36,865,214 tons of coal exported to October 31 this 
year were valued at 25,845,420/., the 38,443,491 tons 
shipped in the first ten months of 1900 at 32,019, 6267., and 
the 36,107,649 tons shipped in the first ten months of 
1899 at 18,886,407. In the .< ten a of at 
ear coal was also shipped for the use of steamers en- 
zaged in foreign trade to the extent of 11,282,557 tons. 
The corresponding shipments in the corresponding peri 
of 1900 were 9,757, tons; and in the corresponding 
peri d of 1899, 10,003,440 tons. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitzp By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
‘Branch, 25, a Buildings, Chancery-lane, W.C., at 


the uniform } eps of 8d. 

The date of advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

—— may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 

give notice at the Patent Ofice of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


15,370, Siemens Brothers and Co., Limited, 
London, (Siemens and Halske Company, Berlin.) Elec- 
tric Meters. [4 Figs.) July 29, 1901.—In volt or ampere 
meters of the kind in which the scale divisions are approximately 
proportioned as in the lower of the three scales illustrated; a small 
adjustable weight is added to an extension from the horizontal 
axle of the indicating needle, and in such a position that the 
weight tends to aid the current in producing deflection on the 





first half of the scale and to oppose deflection on the second, in order 
that the scale divisions may be proportioned more nearly as shown 
in the uppermost of the three illustrated. Instruments to which 
the invention is applied are more useful for measuring widely 
differing potentials or current strengths than for indicating small 
differences in a value normally requiring nearly the whole scale 
for its indication, in which case the lowest scale of the three 
shown is the mostconvenient. (Accepted September 11, 1901.) 
15,870. T.J.Ricaldoni, Buenos Aires, Argentina. 
Hertz-Wave Radiator. [1 Fig.) September 6, 1900.—In 
the Hertz-wave radiator, according to this invention, and which, the 
inventor states, is with like discharge energy, from ten to twenty 
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times as effective as that of Righi, the spark discharge path through 
viscid or other liquid dielectric is interrupted by one or more 
metallic balls. The various balls serving as discharge electrodes 
within the liquid dielectric, are made adjustable as to their dis- 
tancesapart. (Accepted Septemver 4, 1901.) 


19,470. Crompton and Co., Limited, and §. L. 
Brunton, Chelmsford, Essex. Motor Switches. 
[2 Figs.) October31, 1900.—In liquid immersion switch apparatus 
for motor circuits, and in order to prevent use of the switch should 
the liquid have been allowed to evaporate to an extent sufficient 












































to permit a dangerously rapid increase of current strength in the 
motor should tne switch be used in this condition, an electrc- 
magnetically withdrawn catch is provided, which serves to prevent 
the movable electrode from being lowered beyond a po point | 
it current is then not already flowing through the switch and 
motor circuit. (Accepted September 18, 1901.) 


GUNS AND EXPLOSIVES. 


17,837. H. Harris, Congle Chester. Rifi 
Magazine. [4 Fizs.] Outaber woon-Is me mk rifles of 








the kind in which the cartridges lie side by side, and in order to 
revent ‘‘ piling” of the cartridges during the operation of load- 
g, the two sides of the magazine are made of different configura- 











tion, the several name illustrated having been determined ex- 
perimentally. The invention is applicable to magazines of the 
kind described in Patent Specification No. 16,284 of 1900. (Ac- 
cepted September 4, 1901.) 


J. F. Choles, Pietermaritzburg, Natal. 
hts. [2 Figs.) — 18, 1901.—In this back-sight fora 
on lateral movement is obtained by 


8016. 
Rifle-S: 
rifle according to the inventi 
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means of a wormwheel turnable in bearings upon the barrel and 
engaging cogs at the rear end of the sight-bed, which is pivoted at 
its fore end. A set screw is provided to fix the sight-bed when 


adjusted. (Accepted Sept 4, 1901.) 
uckham, London. 


13 337. A. T. Dawsonand G. T. B 

Gun-Breech Mechanism. [7 Figs.) July 24, 1900.— 
According to this invention breech-blocks or plugs which engage 
with the breech interior by means of stepped series, of threaded 
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or like engaging portions, are with the breech interior so formed 
that they may be turned h a greater distance than has 
heretofore been usual, apparently in order that the block and 
the breech threads may so far clear one another that the block 





may be simply swung free from the breech. Means are provided 
for turning and withdrawing the block, or vice verséd, the with- 
— movement beginning before the turning movement is 
completed. (Accepted September 4, 1901.) 


8365. O. Imray, London. (G. L. Norris, Washington, D.C.) 
Explosive. April 23, 1901.--A aiveizoutas explosive which, 
it is stated, cannot be fired except “ etonation, is according 
to this invention compounded from nitroglycerine with per 
mately 30 per cent. by weight of a mixture of equal parts of light 
oil, of wood tar, and oil of mirbane. The compound may be used 
absorbed by granular or gelatinous substances if desired. It is 
stated that the compound does not decompose or deteriorate, 
and that it is nct subject either to precipitation or “oozing.” 
(Accepted September 18, 1901.) 


14,576. O.H.J. arg, Christiania, Norway. Magazine 
for Small Arms, (8 figs.) August 14, 1900. (Oncrention date 
August 4, 1900 ) The magazine according to this invention is shaped 
as a segment of a parallel or conical-sided hollow cylinder, and the 
— feed is effected by means of a spring contained in a de- 
tachable case held centrally in the cylinder, the said spring serving 

















to rotate a ‘wing ” which presses against the cartridges. One 
— of the outside wall of the magazine is hinged to form the 
id, and has a cog attachment which engages cogs on the wing axis 
in order that when it is opened for introduction of ammunition, 
the wing may be drawn into its fully retracted position. (Ac- 
cepted September 18, 1901,) 


MINING, METALLURGY, AND METAL 
WORKING. 


13,379. G. Taddei, Turin, Italy. Aluminium Re- 
duction. July 1, 1901.—According to this invention a process 
by means of which, it is stated, metals whose chlorides are less 
exothermic than chloride of sodium can be obtained from their 
oxides is as follows: Fused chloride of sodium is electrolysed 
at a temperature of 1000 deg. Cent. by current, at a potential 
of 4} volts, and the chlorine evolved is passed into a second recep- 
tacle containing oxide of the metal to be obtained which has been 
mixed with tar or some other form of carbon in hegre | om 

rtion, and is maintained at a temperature of about 1 leg. 

ent. The chlorine, it is stated, then unites with the metal, 
carbonic oxide being liberated and the chloride vaporising. The 
vaporised metallic chloride is then led into an unheated vessel, 
into which is also conducted vaporised sodium from the electro- 
lysing bath, the sodium and chlorine combining to form common 
salt, with which the metal to be obtained is mixed, and from 
which it can afterwards be separated, the salt being returned to 
the electrolysing bath. The process is described in reference to 
cae aluminium from alumina. (Accepted September 18, 


RAILWAYS AND TRAMWAYS. 


15,369. Siemens Brothers aud Co, Limited, 
London. (Siemens and Halske Company, Berlin.) Electro- 
Pneumatic Brakes. [2 Figs.) July 29, 1901.—Inelectrically- 
operated Westinghouse brake apparatus of the kind described 
Patent Specification No. 20,186 of 1900, according to this inven- 
tion a bined hand operate electric switch and pneumatic 
valve device is provided wherein the switch lever for the electric 
circuit ‘8 pivotally mounted on the handle of the driver’s brake 











valve, and is so arranged that when the driver’s brake valve is 
in the tion closing the train pipe. the ewitch lever can be 
rated by hand for actuating the brakes by means of the electric 
rcuit, while when the driver’s brake valve is turned so as to 
discharge the air under pressure from the train pipe for operating 
the brakes, the switch lever is at the same time automatically 
made to close the train circuit by means of a cam surface, so as 
to operate the brakes also by the electrically-actuated valves, 
(Accepted September 11, 1901.) 











eee an ‘ 
ee 


Fabre aaa as 


ia Pre eae © 


698 


ENGINEERING. 





| Nov. 15. 1901. 





20,887. J. Brown, Dunmurry, Belfast. Working 
of Railways. [2 Figs.] November 19, 1900.—A method of con- 
tinuously working trains, and which is specially applicable to the 
multiple unit system of electric traction, according to this inven- 
t on provides that one car shall be picked up at the front and 
another dropped from the rear of the train for each station 

. The car to be picked up is started in advance of the 
train, and that —— is brought to a standstill by ite guard. 
Passengers change from the car picked up to that which is to be 
slipped at the station at which they wish to alight. (Accepted 
September 11, 1901.) 


SHIPS AND NAUTICAL APPLIANCES. 


19,134. J. 8S. Herriott, Aigburth Vale, Lancs. 
Propeller-Shaft Reacting. {2 #igs.) October 25, 1900.— 
A nme ne for propeller shafts ing to this invention has, 
in ‘‘ combination with the main gland which surrounds the shaft, 
an outer gland within the stuffing-box and containing ordinary 
packing, against which the inner gland presses, and a ring of 
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rubber or other resilient material abutting against the bottom 
of the stuffing-box, and so arranged as to lie just clear of the 
shaft except when pressure is applied by the outer gland to com- 
press the same.” The object of the invention is to provide means 
forthe prevention of leakage along the shaft when repacking the 
main gland. (Accepted September 18, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


1544. T. White and C. Rainbow, Luton. Steam 
Boiler. [5 Figs.) January 23, 1901.—In this boiler for steam 
Jorries and the like, and in order that such boilers may be readily 
taken apartand put together agaio, the walls of the water space 
are formed of separable parts connected with one another by 















































coupling rings of variable diameter, and formed with wedge-like 
portions adapted to act against other wedge-like portions in such 
manner as to bring together opposing flanges on the separable 
parts to be connected. By altering the diameter of the coupling 
rings when in position the separable 8 can be quickly con- 
nected or disconnected. (Accepted pF mi 7” 4, 1901). 


12,701. J. M. Hurd, Wolstanton, Staffs. Water- 
Ta {7 Figs.] July 18, 1900.—Water-tube boilers 
of the subdivided kind, and in which the several portions are 
placed under valve control in order that defective tubes may be 
readily replaced, are in one form according to this invention 
provided with a number of descending narrow parallel headers 
ranged side by side and connected to the two opposite sides of 
the steam drum, the series of headers on one side inclining out- 
wards away from the series of headers on the other side. ere 
are two other series of headers below the first, one of these on 
one side being p rallel with the upper one on the opposite side, 


and the other similarly parallel with the other upper one, two 
rows of straight tubes connecting each upper header with a 
corresponding lower header which is parallel with it, the tubes 
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in cach row being ranged vertically one above the other. Hori- 
zontal cylinders situated below are connected to the lower ends 
of the lower headers, (Accepted September 18, 1901.) 


TEXTILE MACHINERY. 


18,701. A. G. Bloxam, London. (J. P. Bernbery, 
Oehde, Germany.) Chain for Stretching and Drying 
es. [5 Figs). October 19, 1900.—The chains usually pro- 

vided for stretching and drying machines for textile fabrics, and 
having hooks or pins for holding the fabric, are, it is stated, 80 con- 
structed that they are — of moving only in a horizontal or 
a vertical course, according as the means by which the links 
are united (such, for example, as hinges turning on pins) are 
arranged vertically or horizontally. This invention — 
such a chain capable of movement horizontally, vertically, or at 
an angle. For this purpose, instead of being hinged together, the 
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links of the chain are united by hooks of circular section which 
behave as ball-and-socket joints, allowing movement in all direc- 
tions. The slit openings of the hooks are so arranged that the links 
can only be put — by means of these slits when the links 
are at right angles to each other. It follows, of course, that the 
links can only be separated when they are in this position, and 





that an accidental dismemberment of the chain is oe 8o lon 
as the latter isin tension. With a chain of this kind it is pos- 
sible, in putting the fabric on or off, to move the two chains 
nearer together or farther apart, as may be d ; and when the 
fabric has been removed, to turn the chains back either horizon- 
tally or vertically. (Accepted September 4, 1901.) 


MISCELLANEOUS. 


13,725. V. I. Feeny, London. (California Expansion 
Socket and Pulley Company, Petaluma, Cal., U.S.A. EEx- 
panding Chain Wheels. [5 Figs.) July 5, 1901.—Vari- 
able speed gear according to this invention com shafts 





ig 
having frame wheels fixed upon them, blocks sliding radially in or 





on guidesin the wheels and bearing tilting cog-pieces, and cone- 
shaped sheaves of rods sliding on the shafte, the rods passing 
through the blocks and serving to move them in the guides. The 
cones are moved in reverse direction by means of levera, so that 

















the diameter of one wheel becomes proportionately less as the 
diameter of the other becomes ter. The tilting cog-pieces 
are smooth on the outer side, so that only the piece or pieces on 
which the chain presses unevenly are tilted in such a manner as 
to give positive engagement. (Accepted September 4, 1901.) 


18,810. G. Watson, Leeds. Refuse Destructors. 
[6 igs.] October 22, 1900.—A portable refuse destructor accord- 
ing to this invention has a firebrick lining within a metal shell, 
there being an air space between the firebrick and the metal. 
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There is a small fire tube boiler on the flue in front of the furnace 
in order to supply steam for a forced-draught injector furnishing 
air under pressure to the furnace. There is a dust separator and 
settling chamber in connection with the smoke-box. (Accepted 
August 14, 1901.) 


16,603, F. Windhausen, Berlin. Obtaining Motive 
Power. (2 Figs.) September 18, 1900.—In order to obtain 
motive power from waste heat by means of the evaporation 
of very volatile liquids, the inventor employs a combination of 
a turbine motor, an evaporator, and a condenser. It is stated 
that : ‘‘ The advantages afforded by utilising the difference in the 
— ofthe cold vapours as between evaporator and condenser 
na steam turbine, as compared with the utilisation in a piston 
engine, consist in the great simplicity and cheapness of the tur- 
bine motor and in the presence of only one stuffing-box (that of 
the shaft) to be rendered tight. A further very important advan- 
tage is the omission or any internal lubrication. As in piston 
engines internal lubrication is indispensably necessary, and the 
lubricating material circulates with the cold vapours, such 
material will gradually collect in the evaporator and the conderser 





and form a solid layer on the walls of the pi and hence the 
heat-conducting power would be considerably reduced. Thus 
great differences of temperature between the inside and 
outside the pipes would be necessary, whereby diff of 
temperature and p between the evaporator and the con- 
denser would be reduced. A further advantage liesin the greater 
useful effect and the proportionately small number of revolutions 
of cold- vapour turbines. The effect is the greater and the 
number of revolutions the smaller as the density of the vapours 
moe i the grester ; Sulpdraycn ots eeltalte for ookd-vapour 
its vapours, a) pg to su le for cold-va) 
turbines.” In order to seal the shaft gland, what is called a cen- 
trifugal stuffing-box is used, in which, when the a us is in 
motion, a liquid, for example, oil, is maintained by centrifugal 
force in an annular channel in the casing casting and around the 
periphery of a disc on the shaft. (Accepted September 25, 1901.) 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the mt time, and 
reports of trials of patent law cases in the Uni States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 36, Bedford- 
street, Strand. 
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THE NEW SUBWAY IN NEW YORK — the station will proceed slowly along the 


short circular curves and run at full speed on the 


CITY. | transition ones. 
By Cuartes Prewint, C.E., New York. | The subsoil along 42nd-street from Park-avenue 
(Continued from page 676.) to Sixth-avenue consists of an upper stratum of 


Tue first part of the fifth section of the subway rubbish followed by a layer of hardpan, resting on | 


begics at 41st-street and Park-avenue and ends at the soft rocky bed which forms the cap of the solid 
47th-street and Broadway. The contractors are rock met below. The first two layers have an 
the Degnon McLean Contracting Company of New | average depth of 10 ft., so that the roof of the subway 
York. | had to be excavated through loose soil, and the floor 


This section of the subway starts with two tunnels, through solid rock. From Sixth-avenue to Broad- | 


forming a continuation of the East and West tunnels way the soil is loose, consisting chiefly of gravel 
built by Mr. Ira A. Shaler, and which were de- and hardpan ; while from 44th-street to 47th-street, 
scribed in Section 4. There is, however, this dif- along Broadway, the solid rock comes up close again 
ference ; that while the West tunnel continues on a|to the surface. The roof of the subway from 
straight line or tangent, the East tunnel curves | Madison-avenue to Fifth-avenue is nearly 22 ft. 


Fig.49. 
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SECTION SHOWING LONGITUDINAL HEADING, SECOND TRACK 
Fig. 50. 
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See above for detail of pipes, Savers & 
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SECTION ON ORIGINAL CROSS SECTION HEADING SHOWING EXCAVTING FOR THIRD TRACK 





round so as to effect its junction with the corre- y..54., Lune 
tponding one at a point nearly 100 ft. north of 
41st-street, at which point the four-track standard Stcie Walk. 
section of the subway is resumed. In turning 
round from Park-avenue to 42nd-street, the four- 
track road makes the sharpest curve to be found 
on the entire line. Compound curves are used, be-| Gr ! Track: 
ginning with transition, and followed by circular 
curves. Calling A the tracks of the north-bound 
local trains, B those of the expresses, C the tracks 
of the south-bound express trains, and D those of 












the south-bound locals, the lengths of the transition Sean 2 ” = s 4 
curves are as follows : : 
Ft. 
oe eee ee 360 ee 
eee 7 Li 
: Se Te mck b~ A SEQUENCE OF THE EXCAVATION THROUGH LOOSE SOIL. 
D a ee ee 


. . . S: 
The dimensions of the circular curves on an angle | \2°9;°°: 


of nearly 90 deg. are : 








Track, Radius. Length. 

Ft. Ft. 
A 300 293 
B 250 174 
C 230 163 Da | 
D 180 147 sided 

m a ae we ou — oS a, ee Pane 
The north-west end of the circular curves is fol- woasabe dtuies aidwesvans tis can tasena: | 


lowed by tangents until 42nd-street Station is 
reached. This is one of the most important of the | from the surface ; while at Broadway it is only 3 ft. 
whole subway, being located just opposite the; Various methods of excavating have been used 
Grand Central Station. The object of placing |on this section of the subway, some of which had 
transition curves at the south end of the circular|not been employed at all on any other section. 
curves is to allow north-bound trains to run at full | They were devised by Mr. H. C. Sanford, M. Am. 
speed until they begin to slow down on entering | Soc. C.E., engineer for the contractors, and Mr. 
the station by reason of the resistance due to the | W. C. Briggs, assistant engineer. 

circular curves, while the south-bound trains on’ The tunnels that continue those which were de- 











|seribed in Section 4 are being built by the open- 
' trench method. Where the East tunnel passes under 
the tracks of the surface cars, it is driven by the 
usual tunnelling method of a wide heading. The 
construction of these tunnels has gone on as usual, 
no difficulties having been encountered. They 
require, however, very accurate engineering work 
in locating the lines of the side walls, and also the 
tracks which are laid along the transition curves. 
Very accurate work is also required in preparing 
the centering, on account of the rise and the span 
‘of the arches varying continuously, so that no 
centre can be used a second time. 

A considerable section of the circular curves lies 
under private property at the corner of 42nd-street 
and Park-avenue. The property was officially con- 
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STRUTTING OF THE HEADINGS. 
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102. — LONGITUDINAL SECTION OF THE STRUTTED HEADS 
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S 
720. SEQUENCE OF THE EXCAVATION WHEN THE ROOF IS EXCAVATED 
THROUGH LOOSE SOIL. AND THE FLOOR THROUGH ROCK 


demned, and the houses torn down, after which the 
subway was begun by the open-trench method. 
The line follows 42nd-street, close to the buildings, 
on the south side, and immediately under the side- 
walks, while on the north side it scarcely reaches 
the curbstone. The object of this unsymmetrical 
arrangement with respect to the axis of the street 
is to get curves of longer radius at the Broadway 
turning, to prevent the obstruction of traffic, which 
is greater on the north than on the south side of 
the street, and, finally, to take up less private pro- 
perty under the sidewalks. 

Although the contractors are authorised to open 
two race, one on each side, they are trying to 
carry on the work with only one, so as not to inter- 
fere too much with traffic. For this purpose they 
are using different methods in different places, 
according to the nature of the soil, the depth of the 
subway, and the traffic of the surface 3 

In places where the solid rock comes up near 
the roof of the subway the work is being carried 
on in the following manner: Along the south side 
of the street, and near the sidewalk, a trench 
20 ft. wide is carried down so as to reach the plane 
of the foundations. The sides of the opening are 
strutted in the usual way, with sheeting planks held 
in position by horizontal beams laced engthwise, 
snk kegs up by other horizontal beams laid across 





the trench. Thena portion of the steel bent of the 
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standard section of the subway is erected, after 
which a small heading is excavated, and iron I-beams 
30 ft. long and 24 iu. high are inserted, abutting 
with one end on a wooden beam placed across the 
steel bents, the other end being supported by short 
horizontal beams kept in place by wooden blocks 
which rest on the rock, as shown in Fig. 49. The 
I-beams are placed 5 ft. apart from centre to 
centre, the roof of the heading being formed of 
short heavy planks laid across the beams, and 
parallel to the axis of the street. When the roof 
of the heading has thus been secured, and the 
road-bed itself strongly supported, the underlying 
rock is blasted in order to admit of another panel of 
the steel bents of the standard section, which is im- 
mediatelyerected. The work is afterwards continued 
by driving another similar heading across the axis of 
the street and at right angles to the trench, after 
which the iron I-beams are inserted as described 
above. The flanges of these beams are surmounted 
with caps which support the poling-boards and 
shore the roof of the excavation, as shown in 
Fig. 50. After this, the space below the floor 
of the heading is removed, the corresponding part 
of the foundation laid, and another panel of the 
steel bents set up. Continuing in this way, the 
heading is gradually pushed forward and the rock 
removed to make way for the last panels of the steel 
bents. The diagram Fig. 51 shows the sequence 
of the excavation, the parts bearing the same 
numerals being driven simultaneously. As soon as 
the last heading is driven and all the steel bents 
set up, the wall which encloses the structure on 
the north side is built and waterproofed, after 
which the concrete arches of the side walls and 
roof are proceeded with. On the roof of the 
structure, small pillars of masonry are next 
erected for the purpose of supporting the road- 
bed while the iron beams are being removed 
and earth rammed in to fill up the void. With 
this method of working progress has been very 
rapid. 

But where the rock is soft, or where there is con- 
siderable distance between the top of the solid 
rock and the roof of the excavation, it is rather 
dangerous to have the subsoil so extensively honey- 
combed. In such cases the fullowing modification 
has been adopted : A long trench is excavated under 
the sidewalk at the south side of the street, and 
carried down to the level of the foundation of the 
subway, being strutted in the usual manner. 
Tleadings 17 ft. wide are driven every 35 ft. apart 
across the axis of the street, so as to enclose the 
roof of the subway. They are strongly timbered, 
as shown in Fig. 52. On top of the solid rock, two 
wall-plates are placed longitudinally, which carry 
the inclined struts that support the cap-piece. 
These timber ribs, made up of 8-in. by 8-in. beams, 
are placed 4 ft. apart, and support the poling 
boards. The boards are planks 3 in. thick ; 
they support the roof of the heading, and con- 
cecuinlle also the road-bed of the street. When 
the roof of the heading has been strongly secured, 
the rock between the wall-plates is removed. 
The foundations are laid as soon as sufficient 
space is cleared, three steel bents of the four- 
track standard section of the subway are set up, 
and the concrete arches of the side wall and roof 
are erected. Small pillars of masonry are built on 
the roof thus constructed, in order to support the 
road-bed, the space all around them being filled in 
with well-rammed earth 

The bench which was left between the headings 
is next excavated and strutted ; the struts support- 
ing the cap-piece of the headings abut directly on 
the roof already built, instead of resting on the 
wall-plates, as usual. When the strutting is com- 
— the bench is entirely removed, other steel 

ents are set up, and the part of the subway thus 
constructed is made continuous with the part 
previously built. Fig. 53 shows the sequence of 
the excavation of the headings. 

From Sixth-avenue to Broadway, where only 
loose soil is encountered, and the roof of the sub- 
way lies close to the surface, a method of working 
has been adopted which is very similar to the slice 
method used in the construction of the Boston 
Subway. A long trench is opened on the south 
side of the street, and the ground divided up into 
alternate slices of 7 ft. 4 in. and 12 ft. 8in. Work 
begins with the larger strips in the order indicated 
in Fig. 54. The 





of the subway is then built, and the road-bed 
thereby supported, after which the intercepting 
narrow sections marked 3 in Fig. 54 are removed, 
and other portions of the subway constructed and 
connected with those already completed, so as to 
form one continuous structure. 

Work is carried on on the longer sections—viz., 
those 12 ft. 8 in. long—in the following manner : 
At night, the surface of the street is torn down 
and a wooden platform set in its place. This plat- 
form is flush with the street and serves for the 
general traffic. The planks of which it is composed 
are 4 in. thick ; they are placed longitudinally with 
the axis of the street oo are supported by two or 
more cross-beams abutting against the concrete 
superstructure of the car-tracks and curbstones. 
These beams also serve to support the pipes and 
conduits met with in the course of excavating. 
Work is carried on from the side trench, and under- 
neath the wooden platform. Near the ends of 
this small section of the subway two trenches are 
opened, and an 8-in. by 8-in. beam laid across, to 
serve as the cap-piece of the wooden bent that sup- 
ports the car tracks. The beam is temporarily 
strutted with timbers resting on the unexcavated 
ground; but when the soil has been removed 
and the plane of the foundations of the subway 
reached, the temporary timbers are replaced by the 
various members of the bent. As indicated in 
Fig. 55, the bent will be formed of a cap-piece and 
two braced racking posts resting on a mud sill. 
One of these bents is set up at each end of each 
car track. 

When all the earth between the bents has been 
removed, a part of the subway is constructed ; and 
as soon as the roof is built, the platform is removed 
from the surface of the street, the space filled in 
with earth, and small pillars of brick masonry 
erected for the support of the repaved street and 
the surface tracks. 

The sections, which are 7 ft. 4 in. long, are con- 
structed in a simpler way. At night, the street 
is torn up, and a wooden platform fixed flush 
with the surface. The ends of the platform 
planks rest on the roof of the parts of the 
subway already constructed, and all the work 
is done from underneath. No strutting is needed 
for the surface tracks, as the undermined lengths 
are so short. 

Whatever the method employed in excavating, 
the earth is always removed from the side trench. 
This necessitates hoisting and conveying machines 
all along the line. These consist of cableways of 
the Carson Lidgerwood type, already described in 
Section 3, or a modification of this type built by the 
master mechanics of the company. 

The rock is excavated by blasting, the holes being 
bored by Ingersoll drills. The explosive used con- 
tains only 40 per cent. of dynamite. At first only 
four holes were fired at a time, but the number has 
gone on increasing, so that ten of them are now 
fired at once. 

Compressed air is used as the motive power for 
drilling, hoisting, and riveting. The plaut located 
at 42nd-street, near the East River, is run jointly 
by Mr. Ira A. Shaler and the Degnon McLean 
Contracting Company. The compressed air passes 
from the generating plant through a 10-in. wrought- 
iron pipe up to 42nd-street and Park-avenue. 
Here a 6-in. branch is taken to supply power 
to Section 4, while the main, reduced to 7 in., 
goes all along Section 5a, decreasing continuously 
in diameter until it is only 4 in. at the end of the 
section. 

This section of the subway has two stations, 
both of which are on 42nd-street. One is located 
near Park-avenue, just opposite the south-west 
corner of the Grand Central Station, to be used 
both for express and local trains, while the other 
station, situated at the Broadway corner of 42nd- 
street, will be for locals only. The station for 
the express trains is built somewhat differently 
from the one described in Section 3. On account 
of the small space available, there will be only two 
island platforms for the local and express trains, 
the usual side platforms being suppressed. An 
underground passage over the tracks will afford 
communication between the two platforms, and 
will subsequently be extended into the Grand Cen- 
tral Station for the accommodation of passengers 
who wish to avoid the crowded street. The station 


rts marked I are first removed, | at 42nd-street and Broadway, being for local trains 


and two slices of the subway built. When the only, will have two side platforms. This station 
eurface road is well supported by the roof of the 
new structure, section 2 is attacked. Another slice 


| 


| 


will have an underground passage communicating 
with the St. Cloud Hotel, and with a new hotel to 





be erected on the vacant ground fronting Broad- 
way, 43rd-street, and Seventh-avenue. 
(To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Friday evening last, the 15th inst., an 
ordinary general meeting of the Institution of 
Mechanical Engineers was held, the President, 
Mr. W. H. Maw, occupying the chair. The 
paper set down for reading and discussion was a 
contribution by Professor W. E. Dalby, of Lon- 
don, on 


Tae Baxancine or Locomotives. 


The President stated that the author would not 
read the paper as printed, but would give its 
substance in a lecture. This course was more 
desirable, as it would enable Professor Dalby to 
make his meaning clear by means of models and 
lantern slides, which would illustrate the dyna- 
mical principles involved in the system of deter- 
mining the balancing factors which he presented 
to the meeting. 

We commence to print the paper in full in our 
present issue, and as the lecture was practically 
the same in substance as the text, we will only 
refer to the lucid manner in which Professor Dalby 
treated a difficult subject before proceeding to the 
discussion. 

The President, before calling, on members to 
speak, said that although Professor Dalby had, in 
commencing his remarks, stated that the subject 
with which he was about to deal was an old one, yet 
he (the President) felt sure the meeting would agree 
that the admirable way in which the matter had 
been put forward would throw new light on it to 
many engineers. He hoped that locomotive engi- 
neers would come forward freely and take part in 
the discussion, so that practical results might be 
the outcome of the investigations. It was to be 
regretted that owing to an unfortunate coincidence 
several of the locomotive engineers of our big rail- 
way companies were unable to be present that 
evening. For instance, Mr. T. Hurry Riches, who 
had attended the council meeting that afternoon, 
had been summoned back to Cardiff; whilst Mr. 
Aspinall and Mr. Ivatt, both of whom had 
intended to be present, were also prevented 
from doing so by important engagements. He 
trusted, however, that those locomotive engi- 
neer members who were unavoidably absent would 
communicate their views in writing to the Secre- 
tary, so that they might be incorporated in 
the volume of the Proceedings. Turning to the 
paper, there was one point which Professor Dalby 
had not mentioned. That was the effect on the 
wear of coupling-rods, &c., produced by the distri- 
bution between two or more pairs of wheels of that 
proportion of the balance weights introduced to 
counteract the effect of the reciprocating parts. 
Professor Dalby had shown how this proportion of 
the weight might, if concentrated on one pair of 
wheels, produce slipping. Now, if such slipping 
did occur, it would follow that the turning effort 
exerted by the connecting rods, instead of being 
partially absorbed by the adhesion of that pair of 
wheels, would be transmitted through the coupling- 
rods to the other pair or pairs of wheels, causing 
extra wear on the crankpins, coupling-rod brasses, 
&c. Mr. T. Hurry Riches had made some exper!- 
ments in this direction, and found that great advan- 
tage, in regard to wear and tear of the coupling- 
rod, followed the proper distribution between two 
or more pairs of wheels of that portion of the 
balance weights required to counteract the action 
of the reciprocating parts. Mr. Maw remembered 
that, forty years ago, his old chief, the late Mr. 
Robert Sinclair, had adopted the practice referred 
to. : 
With regard to the proportion of the weight of 
the reciprocating parts which it was desirable to 
balance, little change of opinion appeared to have 
taken place for many years past. As some present 
would remember, the practice of balancing the re- 
ciprocating parts was introduced over half a century 
ago, and it was dealt with fully in the late Mr. D. 
K. Clark’s treatise on ‘‘ Locomotive Engines, 
published, he believed, in 1851. Asa consequence 
of the general attention then drawn to it, many loco- 
motives constructed during the following ten years 
or so had the whole weight of the reciprocating parts 
balanced, with the result that a very uneqal wear 
of tyres was produced, this inequality of wear being 
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accentuated by the tyres then being of iron. 
Very early in the ‘sixties, when he was head 
draughtsman in the locomotive department of the 
Great Eastern Railway, he had been instructed by 
Mr. Sinclair to look into this matter, and to collate 
the data bearing upon it, with the result that he 
was led to recommend that in the case of single 
engines five-eighths only of the reciprocating weights 
should be balanced. The deduction was agreed to 
by Mr. Sinclair, and it was adopted as their standard 
practice for uncoupled engines. For coupled en- 
gines the amount balanced was slightly greater, 
and the weights needed were—as he had already 
stated—divided between the coupled wheels. He 
remembered, also, discussing this matter in 1862 
with the late Mr. Beyer, who told him that his 
firm had arrived at a similar conclusion, and 
that they were limiting the proportion of the 
reciprocating parts which they balanced to two- 
thirds. The present modern practice referred 
to in the paper was thus of long standing. 
It had to be borne in mind that in the 
early days to which he had referred the recipro- 
cating parts were, owing to the moderate sizes of 
cylinders and low steam pressures, very much less 
—and less even in proportion to the weight on 
the wheels—than in the engines of to-day, and 
there was thus less danger of slipping being pro- 
duced by the balancing of such parts than was the 
case with the weights to be dealt with at the 
present time. On the other hand, the tyres being 
of iron, the effect of unequal wear produced by 
the hammer-blow was much more marked. There 
was one other point on which he would be glad if 
some information could be elicited during the dis- 
cussion, and that was the effect of counterbalancing 
the reciprocating parts on the wear of the main 
bearings. Mr. T. Hurry Riches had made some 
interesting observations on this point, which he 
hoped he would contribute to the discussion in due 
course, but possibly other locomotive engineers 
now present might have some facts of the kind to 
bring forward. 

Mr. McDonnell, who rose in response to the invi- 
tation of the President, said that it was difficult to 
enter into the details of a paper more or less com- 
plicated on the spur of the moment. He could, 
however, see enough of the author’s train of 
reasoning to show him that the paper was most 
interesting. For his own part, he had, in balancing 
locomotives, followed the mathematical investiga- 
tions of M. Le Chatelier. So far as he could re- 
member, he balanced about two-thirds of the 
weights ; but it was some time since he had had 
such work to do; he was sure, however, that he 
never balanced the whole amount. He had also dis- 
cussed this matter with Mr. Beyer, who agreed 
with the system of Le Chatelier. He had at one 
time as his assistant Mr. Park, who did not believe 
in balancing ; so they tried an. unbalanced engine. 
The results, however, were so unsatisfactory that 
the engine had to be balanced. The results that 
followed from hammer-blow were very curious at 
times. In an Australian engine, which was a heavy 
one, whilst the rails were light, the rails were broken 
at distances at which the hammer-blow would strike, 
say at each length of 18 ft: or 20 ft.; corresponding 
to the circumference of the wheel. It had always 
seemed to him a question whether the hammer-blow 
was sufficiently powerful to break rails, but doubt- 
less in this case the rails were weak, and the extra 
stress due to the blow caused the rail to give way 
at these particular points. 

Mr. C. H. Wingfield referred to that part of the 
paper in which the author had shown by calculation 
that two-thirds is about the greatest proportion of 
the oles mass which should be balanced 
ina single engine. The engine might not slip, how- 
ever, because the other wheel may provide sufficient 
adhesion at the instant. The paper also stated 
that the turning effort on the crank axle must be 
compared with the couple resisting slipping, this 
latter couple depending upon the sum of the rail 
pressures. It seemed to the speaker, therefore, 
that one cheek of the crank might take the whole 
of the twisting moment—namely, that cheek which 
was nearest to the wheel which did not slip. Might 
it not be that this would account for some of the 
“* mysterious ” breakages of cranks, of which a good 
deal was heard from time to time. 

Mr. Druitt Halpin said that the Yarrow-Schlick 
and Tweedy system of balancing had been tried on 
four-cylinder locomotives in Germany. He pointed 


out, in regard to slipping, that it seemed like a 
beautiful provision of te 


Nature that where adhesion 








of wheels was most needed—namely, at starting— 
that it was most marked ; whilst at high speed, 
when the hammer action was most strongly pro- 
nounced, the weight of the train kept it going. In 
regard to rails breaking at distances proportional to 
the circumference of the wheels, he pointed out that 
rails were held between two supports as by a ne 09 
anvil 3 ft. apart and tested by a falling weight, 
whilst the hammer action was of the nature of a 
gradual blow. 

Professor R. Smith said that the balancing of 
locomotives was a complicated subject, especially 
when the driving was by more than one axle. The 
paper referred to the distribution of the mass of a 
coupling-rod working on three cranks, which might 
be suspended on the platforms of three weighing 
machines. He had made a large number of calcu- 
lations in connection with the balancing of locomo- 
tives, and he would ask how it was possible to 
determine how the weight of the coupling-rod was 
distributed between the three cranks. He con- 
sidered the diagram giving the driving effort and the 
couple resisting slipping for a complete revolution 
with a Lancashire and Yorkshire four-coupled 
bogie express engine the most interesting in the 
paper. It was alarming to notice the closeness 
with which the curve giving the torque on the 
driving axle approached that showing the couple 
to resist slipping; but he thought some mistake 
had been made in the calculation by the author, 
and he did not think the curves should come so 
close together. The difficulty of knowing how 
much effort was exerted by the coupling-rod made 
the matter very complicated, and one could never 
be sure of the calculations. If one wheel was 
worn more than another, it would not travel the 
same distance for an equal number of revolutions 
unless it were shoved forward. The coupling-rod 
might therefore be either in tension or compres- 
sion. For these reasons the share the coupling- 
rod did depended upon the wear of wheels. 
He had made many calculations, but had found 
that uncertainty of this side of the question 
baffled accuracy. In old locomotives the centre 
lines of the cylinders were often oblique, and the 
hammer-blow depends to a large extent on this. 
The question of steam pressure also enters into the 
problem when the cylinders are not horizontal. It 
might be said these were internal forces and did 
not acton the rail; but it must be remembered that 
the two parts of the locomotive were connected by 
springs. The question, however, would not apply 
to large modern engines with horizontal cylinders. 

Mr. A. D. Jones, of Horwich, said that the re- 
marks of Professor Smith respecting the author's 
diagram illustrating the driving effort and the 
couple resisting slipping were worthy of attention. 
He had ridden many thousands of miles on the 
engines of the type referred to by the diagram, 
however, and had never found them slip. He had 
intended to ask if there was an error in the calcula- 
tions, but no doubt the author would reply to Pro- 
fessor Smith. As a matter of fact, these engines 
(the four-coupled bogie express of the Lancashire 
and Yorkshire railway) rode very well, although the 
10-wheel passenger engines of the Atlantic type 
were better. In regard to slipping, there was difli- 
culty in running in fog, especially in towns where 
there were chemical works, when the rails were 
rendered greasy by the material deposited on them 
by the fog ; therefore every point bearing on the 
causes of slipping deserved careful attention. 

The President asked if the speaker had noticed 
any irregularity in the wear of tyres ; to which Mr. 
Jones replied he could not say he had, but the 
aay would lead him to look into this matter ; and 

e 


was sure other locomotive engineers would find 


a good deal in it that would lead them to think. 

Mr. Masterton, of the South-Eastern Railway, 
was the next speaker, and in answer to a question 
by the President as to whether it was the practice 
of his company to put on the driving wheels all 
the balance weights required to counteract the action 
of the reciprocating parts, he said that they distri- 
buted the weights. He pointed out that the author 
had. not considered back-slipping. 

Mr. Russell, of the Great tern Railway, said 
that they balanced two-thirds of the reciprocatin 
weights, and in the six-coupled engines distribut 
the balance on the three pairs of wheels. They 
found great wear on the tyres opposite the balance 
weights; but when the balance weights were taken 
out, they did not have further trouble in this 
respect. The coupling-rods then acted as balance 
weights. The engines without special balance 








weights did better than with. These engines had 
small wheels. With the larger wheeled engines, 
balanced in the manner Professor Dalby had ex- 
plained, they ae angen or satisfactory results. 
Professor Dalby, in replying to the discussion, 
referred to the remarks of the President, and said 
that a point might be mentioned with regard to the 
almost universal practice of balancing by weights 
laced in the spokes of the wheels. The un- 
Catasued forces in the centre lines of the cylinders 
arising from crank webs, reciprocating parts, &c., 
were applied to the crank axle at the journals, and 
had to be transmitted from there, along the axle 
to the balance weights in the wheels, thus putting 
a bending moment on the axle, which at high 
8 was as great as the bending moment due to 
the steam pressures. This additional straining 
action on the axle could be got rid of if the crank 
webs themselves were extended to form balance 
weights in the way sometimes seen in marine 
ractice. He was interested to hear what Mr. 
cDonnell had said about the breaking of rails 
by hammer-blow. He had a recollection of reading 
this in ENGINEERING, but could not find the refer- 
ence, so had not mentioned it. He was not aware 
that locomotive engines had been balanced in the 
way Mr. Halpin had mentioned. Professor Smith had 
referred to the influence of the coupling-rod on the 
three outside crankpins, and had stated that the 
Theorem of Three Moments was required to find the 
respective pressures on the pins; he would point, 
however, to the fact that no rod coupling three 
wheels was ever made without a joint at the centre, 
either just near the crankpin or on the pin itself ; 
so that the method given in the paper was quite 
correct. With regard to the remarks of the same 
speaker and Mr. Jones, he thought that both had 
overlooked the statement in the paper that the 
diagram comparing the driving couple with the 
couple resisting slipping referred to the driving 
wheels only. It illustrated that the engine would 
just be able to do the work it was at the instant 
doing, without using the coupling-rod, but, as 
stated in the paper, ‘‘if this had been a single en- 
gine, a little more steam, and curve No. 1 would cut 
curve No. 2, slipping being the inevitable result.” 
The figure in fact showed how exactly the Lan- 
cashire and Yorkshire engineers have adjusted their 
design to the work they wanted the engine to do. 
The diagram therefore was only put forward tc 
illustrate what would probably take place if there 
were no coupling-rod. He was ae to hear the 
remarks of Mr. Russell, as they were a corrobora- 
tion of his views by one who was engaged in de- 
signing locomotives. He might say, in extension 
of Mr. Russell’s remarks, that a six-coupled engine 
without balance weights between the spokes is in- 
correctly described as an entirely unbalanced 
engine. The coupling-rod is, in fact, a balance 
weight, providing, of course, that the outside cranks 
are at 180 deg. with the inside cranks, which is the 
usual practice. In many cases it might happen that 
such an engine would be very little out of nce, 
The President, in bringing the discussion to a 
close, said that the Secretary would be glad to 
receive in writing the remarks of any members 
who had been unable to speak, but who desired 
to add to the discussion. 


Toe Next Mezetina. 
The next general meeting of the Institution will 


be held on Friday, December 20, when a Be on 


‘*The Microscopical Examination of the Alloys of 
Copper and Tin,” by Mr. William Campbell, B.Sc., 
of London, will be read and discussed. 





ENGINEERING VALUATIONS. 
(Continued from page 491.) 

Horses; Pretiminary Expenses; Goopwitt. 
Tue valuation of horses is almost as much out- 
side the duties and ability of an engineer ae the 
valuation of plant and tools is beyond the capacity 
of the auditor. There are many elements of great 
uncertainty in the problem: the market price of 
horses fluctuates to a greater extent, and much 
more rapidly, than that of machinery ; the animals 
themselves are not only liable to accident—a lia- 
bility which machine-tools also share with them— 
but they are also subject to diseases which may 

rove difficult of cure, and, even after cure, leave 
ile Fs and marks which seriously interfere with 
their sale. Most men flatter themselves that they 
understand horseflesh, but few really do, unless . 
they have been trained to deal in it, or have been 
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educated as veterinary surgeons. The sale of a 
horse frequently depends even more on the pro- 
fusion or meagreness of the season’s crops than on 
the intrinsic value of the animal. The horse 
dealer, or veterinary surgeon, is therefore an 
almost indispensible ally in transactions of this 
character, and his opinion should be obtained when- 
ever it is deemed desirable to review and revise the 
book value of the horses. A record of the livestock 
may, however, be usefully kept in the form already 
given for loose plant and tools, the estimated length 
of working life, and estimated sale price thereafter 
(both of which will be extremely problematical), 
being fixed by the dealer at the time of purchase. 
The experience of carriers, tramway companies, 
and omnibus proprietors shows that the working 
life of a horse is only from three to six years. This 
is much less than the useful period of employment 
on a farm, the difference arising chiefly from the 
nature of the ground on which they are employed, 
and the greater strains thrown upon town horses 
by paved roads, sudden stoppages, and increased 
speed of working. Paved roads are destructive to 
a horse’s feet ; and trotting over them, or even over 
macadamised roads, with heavy loads to drag, is 
disastrous to the leg and other muscles of the 
animal. All these factors, and also the attention 
paid to feeding, shoeing, stabling, and working, 
tend to complications which render the values 
recorded in the books extremely unreliable, and 
useful chiefly for purposes of comparison. After 
the lapse of a few years, if careful records have 
been kept, it may be possible to fix an average rate 
of depreciation which will keep the horses at near 
the price which could be obtained for them ona 
favourable sale ; but until the experience of some 
years has been obtained—not generally, but in the 
particular factory affected—it will be safe to reduce 
the value by 25 percent. per annum. Fortunately, 
horses do not usually constitute a very heavy pro- 
portion of the assets, and the tendency to replace 
them by mechanical appliances is an increasing one, 
and productive of economy in most engineering and 
shipbuilding yards. 

Preliminary expenses are decidedly not a valu- 
able asset. They have to be incurred in order to 
form the company, but they never add to its earn- 
ing power, nor assist its capacity for work. They 
are merely a contribution to legal and financing 
exactions, and a tax on legitimate shareholders. 
There cannot be any question of valuing them, in 
the way that land, buildings, and machinery are 
valued ; the fluctuations which affect real estate and 
labour-saving appliances do not touch preliminary 
expenses ; the money has been spent, and cannot 
be recovered, either from the lawyers and State 
officials who have received it, or from any future 
purchaser, and there being no ultimate hope of 
recovery, there cannot be any increase in value. 
The amount must be written off, and it is good finance 
to write it off as quickly as possible after profits 
commence, even if the earlier dividends have to 
suffer by doing so. This, however, is a question for 
the consideration of directors, accountants, and 
auditors, rather than of engineers. It chiefly con- 
cerns the latter to remember that formation expenses 
have no actual value, and are incapable of acquir- 
ing any ; when they appear in the balance-sheets 
as assets it is merely as a book-keeping entry ; an 
interim statement of how the money raised has 
been spent, but with an implied understanding that 
it will disappear when profits commence. 

Goodwill 4s worthy of a little more consideration 
than has been given to it by Mr. Dicksee, whose 
dicta under the several heads of ‘‘Goodwill” and 
‘*Patents” appear slightly ambiguous, if not con- 
tradictory. It may arise in much the same manner 
as other permanent assets acquire their value ; 
either by a payment to the prior proprietor from 
whom the works are purchased, or by a synthetic 
process, in which from the various developments of 
the business, from its compleed engineering equip- 
ment, from its perfected workshop management, 
and from its careful commercial arrangements, an 
increased value is given to it as a whole, apart from 
the separate value of its several sections. It is an 
almost inscrutable quantity ; it cannot be valued 
solely by an engineer unless he is also a financial 
expert, because it largely depends on commercial 
methods, and continuance of commercial success ; 
it cannot be valued by an auditor or accountant 
alone, because of the factors of workshop manage- 
ment, of exclusive rights, of special training of 
workmen, and special facilities for production, 
which are essential for the promotion of such com- 
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mercial success. In tne former case, that of pur- 
chase, it must undoubtedly appear as an asset in 
the first balance-sheet, whether it be written down 
as depreciated or not; in the latter it need not 
necessarily appear in the balance-sheet, but it 
must be present to the engineer’s consideration 
whenever he is giving thought to the possible or 
probable sale of his business. 

So far as patents, which are the property of the 
firm either by purchase or original invention, are 
concerned, it is undoubtedly right that they should 
be written off within the limits of their respective 
lives. They confer a monopoly for a limited period 


only, and on the expiration of that period their 
value, as —— has disappeared. It is better 
that they should be stated in the balance-sheet as a 


separate item from goodwill, so that they may be 
gradually depleted as the exclusive rights tend 
towards expiration. But it is possible that as the 
value of the patents, as legal patents, decrease, the 
value of the goodwill of the works may increase, 
and the same process may occur ‘‘ where a patent 
has not been purchased, but remains the property 
of the original patentee,” being worked by the 
firm under a licence. It is not a matter of legal 
right or exclusive privilege ; the dog-in-the-manger 
policy is wholly untenable, but the acquired skill of 
the workpeople, the adaptation of machinery to the 
end desired, the technical ability obtained by the 
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managers, may assure to the firm a virtual com- 
mand of the market more certain and lasting thn 
the merely legal right could give. 

We may therefore assume that in some instances, 
if not in all, goodwill has a value, and that if it 
be acquired by purchase it may be represented in 
the balance-sheet without ‘‘the amount being 
absolutely meaningless.” The meaning is that 4 
certain sum has been paid to acquire the reputation 
which attaches, rightly or not, to the trade marks, 
factory, name of the firm, and established con- 
nection of the business purchased ; the sum paid 
may be in excess of the benefits gained, but the 
amount paid for the machinery in place may also 
be more than the advantage afforded by having it 
ready for immediate work ; but the payment has 
been made, and it is as intelligible a balance-sheet 
entry to place the goodwill among the assets as 1t 
is to include the machinery there. Whether on a 
re-sale the second purchaser would or would not 
be influenced by this amount is hardly the questicn. 
If he were wise, he would re-value the asset 
himself, and might even estimate it at a higher 
value than appeared in the _balance-sheet, 
but using the latter figure for the purpose of 
abating any higher price demanded by the vendor. 
No establishment would stand in exactly the same 
position at the second sale as at the first, even if 
only a short interval of time elapsed between the 
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profits an absolute test of increase or decrease. 
The profits of most trades, calculated on turnover, 
have shown a marked decline during recent years ; 
but the decline has been general, not merely 
through one trade, but throughout the chief trades 
of the country. Arising as it does from causes 
independent of management of particular works, 
and being fostered by the large amount of surplus 
capital waiting investment, it induces capita- 
lists to deal very liberally with any firm offer- 
ing to sell a business which in the past has 
been a little more prosperous than its neigh- 
bours, and which affords the prospect of further 
development in the future. The general depression 
arises from far-reaching, if not universal, causes ; 
the slightly additional margin of profit is even 
more valuable than it would be in more prosperous 
times; it is proof of vitality under stress of adver- 
sity. These very conditions, however, which 
govern and insure the continuance of goodwill as 
a valuable asset, are a snare and a temptation to so 
regard it after its value has passed away. Every 
egoistic feeling of the proprietor or manager (and 
most men cherish them) will combine to show that 
workmanship, discipline, commercial insight, and 
market reputation are as good as of yore. It is 
impossible to lay down anyrules for dealing with such 
a danger ; it cannot be reduced to any mathematical 
term. It can only be said that goodwill is some- 
times a valuable asset, and that it is undoubtedly 
liable to depreciation; that the reasons for its 
value, and also for the loss of value, are very 
subtle, and dependent on the conditions of each 
particular works; and that the owners are much 
more likely to over value than to under value it. 

The same reasoning will apply when the goodwill 
is built up by the owners in the progress and de- 
velopment of a business, and not acquired by good- 
will. In this case, however, it is undoubtedly 
wrong to include it in the balance-sheet, not merely 
because it is an exceedingly unstable asset, but 
also on account of the inherent temptation tc 
regard it too kindly. Patterns have before now 
been used to assist in the di claration of a dividend ; 
goodwill would prove a much greater boon to an 
impecunious board in an emergency of the kind. A 
record of it may, however, be kept with advantage 
for the private information of the management, 
apart from the financial books of the company, and 
this despite the difficulty of estimating it. The 
very endeavour to grapple with the, problem will be 
a useful object-lesson to the manager in the general 
progress or decay of his factory. 


DiaGRAMS OF VALUES AND DEPRECIATION. 


Diagrams are now so constantly used by engi- 
neers for all sorts of oe age that it appears almost 
superfluous to say that they may readily be applied 
to valuation purposes. It must, however, be 
remembered that the diagrams which the board and 
managing engineer require should exhibit the final 
result of the annual valuations, and not be compli- 
cated with details of the calculations by which they 
are arrived at. We have previously suggested a 
method of making and recording such calculations : 
they may, of course, be made in graphic form, but as 
they are useful also for book-keeping ee coe and 
may, and indeed ought, to be available for prime 
cost purposes, it is far better to keep them in a 
form understood by clerks and auditors, and which 
is consonant to their ordinary methods of reasoning 
and practice. It is, however, desirable that the 
diagrams should exhibit the change in values of 
the various sections of the assets, as well as that 
in the total assets. But to exhibit these changes 
on one diagram will lead to so many interesting 
and conflicting lines as to render it more of a 
Chinese puzzle than a workable and useful plan. 
This may be avoided by having different sheets, 
say, for: 

Land. 

Buildings and wharves. 

Steam engines, boilers, and furnaces. Fixed 
plant and machinery. Small loose plant, patterns, 
and tools. 

Horses. 

Preliminary expenses. 

Goodwill. 

teneral summary. 

The annexed forms will probably be found to 
answer the purpose desired, and the Tables which 
follow show the amounts, assumed for deprecia- 
tion, or additions. It will be understood that 
these amounts will, in actual practice, be obtained 
from the schedules already referred to, and in which 








it is desirable to record not only the money value 
of the additions to plant, &c., but either by de- 
scriptive note, or reference to other books, some 
particulars of the improvements made, or the new 
machines purchased or constructed. 

The first diagram represents fixed plant and 
machinery, purchased or erected in the closing 
months of 1880 at a cost of 80001. The deprecia- 
tion has been fixed at 2001, that is, forty years’ 
life ; but it must be remembered that the amount of 
depreciation must not be an arbitrary amount, taken 
either by pe ya 8 or a term of years, over the 
whole amount of plant and machinery, but the sum 
of the several items written off in the machinery 
schedule, after due consideration of the conditions 
of each machine. At the end of 1885 the annual 
depreciation has reduced the valuation to 7000I., 
and in 1886 400]. of new machinery is purchased, 


FIXEO PLANT & MACHINERY 


Fixed Plant and Machinery. 


















































| 
| Value, Deprecia- | Value, 
Year, January 1. ton. Additions. December 31. 
| £ £ £ £ 
1881 8,000 200 an 7,800 
1882 7,800 200 7,600 
1883 7,600 200 7,400 
1884 7,400 200 7,200 
1885 7,200 200 oe 7,000 
1886 7,000 200 400 7,200 
1887 7,200 210 a 6,990 
1888 6,990 210 600 7,380 
1889 7,380 225 +s 7,155 
1890 7,165 226 1000 7,930 
1891 7,930 250 “ 7,680 
1892 7,680 250 oe 7,430 
1893 7,430 250 Sa 7 180 
1894 7,180 250 <a 6,930 
1895 6,930 250 se 6,680 
| 110,875 | 3320 2000 109,555 
| | 
Total Factory. 
{ 
y Value, Deprecia- Value, 
Year. January 1. snag Additions. December 31. 
£ | £ £ £ 
1881 24,000 600 - 23,400 
1882 23,400 €00 22.800 
1883 22,800 €00 22,200 
1884 22,200 €00 21,600 
1835 21,600 | 600 Es 21,000 
1886 21,000 600 600 21,000 
1887 21,000 | 615 20 20,585 
1888 20,585 | 620 800 20,765 
1889 20,765 | 640 we 20,125 
1890 20,125 640 1400 20,885 
1891 20 885 | 675 ae 20,210 
1892 20,210 | 675 20) 19,735 
1893 19,735 } 680 . | 19,055 
1894 19,055 680 400 } 18,775 
1895 18,775 680 as | 18,095 
316,135 | £505 3600 310,230 





increasing it to 74001., from which, however, 2001., 
the year’s depreciation, has to be written. In the 
following year the annual abatement has to include 
the new purchases, and it is therefore increased to 
2101., being at the same rate as we have previously 
assumed, This, however, is a mere assumption, 
and in actual practice the sum must be obtained 
from the schedule in precisely the same manner as 
the original abatement. It will also be observed 
that the diagrams only show variations in hundreds 
of pounds ; but it will be evident that in a work- 
ing factory they should be ruled in divisions of 
not more than 10l., preferably less. In 1888 a 
further addition of 600/., and in 1890 of 10001., was 
made to fixed plant and machinery, the annual 
amounts for depreciation being correspondingly 
increased. These variations are represented on the 
diagram by three lines, The top one, c»mmencing 


TOTAL FACTORY 


NOTE.IN THE DIAGRAMS FOR USE 
LINES SHOULD BE EQUALLY 


at 8000]. in 1880, and ending at 67001. in 1895 
(the actual amount should be 66801.) is the vary- 
ing value of the plant year by year. The left- 
hand bottom line, commencing at 200/. and ending at 
33201., exhibits the depreciation written off from the 
commencing date, 1880, whilst the right-hand bottom 
line shows the successive additions which have been 
made. The difference between these two lines 
will exactly give the varying value line at the top 
of the diagram. We have thus three points brought 
under the notice of the manager : first, the present 
value of the plant and machinery, with a graphic 
delineation of its variations, starting from its first 
cost : secondly, the amounts which have been suc- 
cessively debited to revenue for depreciation 
thereon, with their total at the present time ; 
thirdly, the expenditure on replacements or addi- 
tions to plant, with the several dates at which thry 
occurred. 

The sum of several such diagrams is given in our 
second one, and this should be either compiled 
from or checked by them. The whole of the fac- 
tory, including goodwill, cost 24,0001. in 1880, and 
the depreciation first written off was 600l. per 
annum, increased by the provision for various 
additions to 680/. per annum. In 1886 4001. was 
spent on additional machinery, and 200/. on a new 
boiler: in 1887 new sheds were erected at a cost 
of 2001. : in 1888 600/. was spent on machinery, 
and 2001. in extensions of buildings: in 1890 1000. 
appears for new machinery and 4001. for overhaul- 
ing and repairing engines: whilst 1892 and 1894 
witness further additions to the motive power and 
other facilities of the works. The net result is that 
the total value of the buildings and appurtenances, 
which cost 24,000]. in 1880, have depreciated to 
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18,095/. in 1895. This result must not only agree 
with the detailed diagrams, and the schedules from 
which they are compiled, but should also be iden- 
tical with the amount stated in the balance-sheet of 
the company, if the manager’s valuation has been 
adopted for financial purposes. 

These diagrams do not represent the condition of 
a prosperous engineering factory maintained in 
the highest state of efficiency ; but they point out 
more clearly than such an instance would the 
constant drain which an efficient rate of deprecia- 
tion causes. Mr. Ewing Matheson, in his example, 
assumes that the original 8000/. has been brought 
up (during thirty years) to 19,0401. by additions 
and renewals, ‘‘the money being applied in three 
ways—i.e., to the renewal of worn-out or obsolete 
plant by purchasing new, the price obtained on re- 
sale of the old going to diminish the expense ; to 
the renewal of important parts of old plant, or the 
enlarging of machines so as to add to the earning 
capacity ; and, lastly, to the purchase of additional 
plant, either to supersede manual operations, or to 
extend the output of the factory.” The rate of 
depreciation allowed (5 per cent.) brings the value 
down to 80731. at the end of 30 years. Now it is 
evident that the maintenance of the value of the 
machinery, and, indeed, of all the other plant and 
buildings, depends on a lavish expenditure for 
renewals and extensions, and that only by constant 
efforts after improvement can the works avoid 
rapid and probably increasing deterioration. This 
fact cannot be too constantly or emphatically 
brought under the notice of the management, 
especially when it is remembered that competing 
and younger firms will readily adopt all improved 
and labour-saving machines. 


(To be continued.) 








NEW SATRE DREDGERS FOR SERVICE 
ON THE LOWER SEINE. 

Tue lower reach of the Seine, from Rouen to the 
open sea, had, until recently, been practically unused 
for maritime service, although it might have been 
made a first-class channel for commercial purposes. 
Navigation, as far as Rouen, was carried out under 
very great difficulties, owing to the varying nature 
of the water discharge and the changing depths. Up 
till 1848, of the 78 miles which separate Rouen from 
the sea, 37, at least, formed an estuary of exceedingly 
great width, useless in the point of view of naviga- 
tion, the fairway being a shallow and very change- 
able one, in the midst of shifting sandbanks and mud. 
In the period from 1848 to 1866 a series of longitu- 
dinal dykes were built on both banks, the total 
developed length of which rapidly extended to over 
40 miles ; these gave good results in the sense that 
they deepened the channel at many places. From 
1866 to 1885 no new work was carried out, and the 
maintenance in good state of repair of the dykes 
previously built—with unsuitable material—was very 
laborious. Since 1885 attempts have been made to 
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improve the conditions of navigation up - stream 
from the Risle River, and the conditions of the 
estuary proper. The object is to regulate the 
distance between the opposite banks in such a 
way that the body of water available is the largest 
possible, dredging being resorted to in order to im- 
prove the flow and deepen the channel, In 1895 
a powerful bucket dredger was put in service ; this 
was found very efficient, in that it easily reduced to 
3 ft. under the zero of the charts, beds. that were 
formerly above zero. As soon, however, as an experi- 
mental suction dredger had been tried and found to 
give excellent results, the Seine Board of Works 
ordered three powerful ones of this system from the 
Société des Anciens Etablissements Satre, of Lyons, 
Arles, and Rouen. 

There being very often rough weather on the Lower 
Seine, and as there could be no question of putting 
the dredgers in shelter when not in actual ook, they 
had to be built seaworthy throughout. They, in fact, 
travelled under their own steam from Marseilles to 
Havre, having been built at Arles, in the South of 
France, and behaved perfectly well in the crossing. 
The details and principal dimensions of the dredgers 
in question are given in Figs. 1 to 6 (see page 705 and 
our two-page plate). Fig. 7 is a view reproduced from 
a photograph, and Fig. 8 a view of the engines (gee page 
714). The hull is divided into compartments by eight 
watertight bulkheads, The first compartment is the 
forepeak, used as a hold; the second one is the 
crew space, with berths for eight men. The next 
compartment contains the officers’ cabins and one 
cabin for the Ponts and Chaussées engineer, who 
has charge of inspecting and supervising the work 
done. In the following compartment are the sand and 
mud wells, the normal capacity of which is 17,658 
cubic feet, the maximum capacity being 20,483 cubic 
feet, when extension tops are put round the openings 
of the hoppers, which is possible in fine weather. The 
wells areseven in number, fitted with two pairs of 
doors or sluices. The next compartment forms the 
engine-room, and also contains the dredger pumps ; the 
one next to it is the stokehold, with coal bunkers, the 
last one being the chain locker. 

There. are in each dredger two vertical compound 
engines, capable of developing together a total of 540 
indicated horse-power at 150 revolutions. This type 
of engine has been built in large numbers by Messrs. 
Satre for various purposes. Their principal dimen- 
sions are the following : 


Diameter of high-pressure cy- 


linder... ie Ae .440 m. (17,°, in.) 
Diameter of low-pressure cy- 

linder ... Si as wwe 800 ,, (313 5, 
Stroke Ht wil sis jee MBO. 55 187EE 


They are surface-condensing ; the condenser is placed 
horizontal, and forms part of the engine frame. The 
valves are easily accessible for inspection and main- 
tenance in good working order. The engines are so 
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together or separately, both the propellers or the 
pumps. The boilers are Belleville boilers, fitted with 
economisers of 2154 square feet heating surface, with 
two donkey pumps, and with an air compressor of 
8830 cubic feet. A fresh-water tank can supply the 
boilers during a continuous run of 75 hours; suitable 
apparatus are a for filtering the feed-water 
taken from the drain-pipes and condensers, 

Each dredger is driven by two propellers worked from 
the engine shafts through couplings. The propellers are 
independent one of the other, and can turn inversely, 
this being rather a novel feature for this kind of craft. 

The dredging device consists of two centrifugal 
pumps worked from the main engine. The pump 
shells are cast in one piece, and provided with man- 
holes for removing all obstructions when necessary. 
The suction turbines have four blades, and contain 
a special arrangement which prevents the sand from 
penetrating between the blades and the inside walls 
of the pump body. The door-pieces on the front part 
of the pumps carry the suction necke, which are con- 
nected, through an elbow that runs through the deck 
and a horizontal conduit, to another neck ; the latter 
is fitted to the suction pipe through another elbow, a 
flexible length of tubing and a Hooke’s joint. The suc- 
tion pipe can draw sand from a depth of 43 ft. below 
water level, and can work even during a rolling swell 
of.19in. The joint with the suction pipe being level 
with the deck, all work of maintenance and repair is 
easily carried out. The discharge from the pumps is 
effected through shoots, each with seven openings, 
provided with sluice doors to regulate the delivery on 
the dredger. Hoppers of perforated plates are pro- 
vided in the sand wells, 

Double steam winches are placed on deck at both 
ends ; these are supplied with steam from an auxiliary 
boiler. Another steam winch serves to work the 
sluice valves and the suction pipe. The auxiliary 
boiler in question is multitubular, and supplies not 
only the winches, but also gives steam for the electric 
lighting of the boat and for heating the various berths. 
The electric-lighting equipment serves to facilitate 
night work; three arc lamps of 1000 candle-power 
each are provided on deck for this purpose. 

These dredgers give full satisfaction. They were 
to draw each 17,658 cubic feet in 50 minutes; their 
travelling speed in a rolling swell of 15 in. was 
specified to be 8 knots, with a coal consumption of 
1.87 lb. per indicated horse-power per hour. During 
the tests, the wells were filled in 38 minutes; the 
speed reached was 84 knots, with a coal consumption of 
1,70 lb. only. 

We hear that the Société des Anciens Etabliseements 
Satre have recently booked an order for seven 
oer suction dredgers for the Monte Video Harbour 

orks, 





More Pressed Steet Cars.—The Pittsburgh and Lake 
Erie Railroad Company will shortly _— an order with 
the Pressed Steel Car Company for 1000 additional steel 
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SHIPBUILDERS’ ANGLE-BEVELLING 
MACHINE. 


WE illustrate on page 702 an angle and Z-bar bevel- 
ling machine made for Messrs. Palmer and Co., of 
Jarrow, by Messrs. Davis and Primrose, of the Etna 
Iron Works, Bangor-road, Leith. The machine is of a 
type specially suited to large a Bor as it , gore 
facilitates the execution of all the open and shut 
bevelling needed. Where this is done by hand, the 
workman has, in the first instance, to guess at the 
angle, and frequent alterations are usually required 
before the work is right. This often leads to the bar 
being worked too cold, or, in extreme cases, to the bar 
having to be heated three or four times. The risk of 
damage to the steel is thus considerable, and, in the 
end, fair work is not easily obtained. With this ma- 
chine—which, as shown, is motor driven—all these 
risks are uvoided. The machine is brought in front of 
the furnace, and it then draws the bar out, bevels it 
out from the heel, and smooths down the rough 
edges of the rivet holes, leaving a fair job, which will 
lie close to the plating when put in place. The opera- 
tion is effected by rollers whilst the bar is hot, so that 
local straining of the edges of the bar is avoided. The 
time occupied is, moreover, so short that after the 
bar leaves the machine it is still hot enough to be bent 
to the curve of the frame without reheating. Angles, 
Z-bars, and some sizes of channel-bars can a operated 
on with equal ease. In setting the machine the 
bevels are taken from the body plan of the ship at 
equal intervals along the bar, and the angle at each 
number or spot is measured and transferred to the cor- 
responding angles of the bevel board. The bevel index 
with which the machine is provided is graduated from 
90 deg. to 45 deg., and the angles marked on the bevel 
board are set in turn on the bevel index of the machine 
in their proper relative positions, measuring from the 
end of the bar. 





PERSONAL AND TRADE Notrs.—We are asked to state 
that the recent fire at the worksof Messrs. B. Rhodes and 
Son, brassfounders, of 234 and 240, Bow-road, London, 
E., was confined to a comparatively small portion of 
the premises, and will not interfere with the business, 
which is being ca'ried on as usual.—Electric Lighting 
Boards, Limited. have transferred their sales department 


to 9, Grosvenor Mansions, Victoria-street, 8, W. 
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500 HORSE-POWER COMPOUND ENGINE 
AND ELECTRIC GENERATOR. 

WE briefly noticed in our issue of June 28, 1901, the 

compound engine built by Messrs. Markham and Co., 


Limited, of Chesterfield. On page 703 will be found 
illustrations of the above engine, including a vertical 
section through the low-pressure cylinder and frame. 
As remarked in our previous notice, this engine is an 
example of a British-built engine, on the lines as laid 
down by American practice, for the generation of 
electric energy for tramway ee. and it was the 
only example of this type of plant on exhibition at 
Glasgow. The engine is a vertical cross compound 
Corliss engine of 500 indicated horse-power, designed 
to run at 100 revolutions per minute, and having 
cylinders 18 in. and 36 in. in diameter by 42 in. 
stroke. 

The flywheel and generator, the latter of which was 
built by the British Westinghouse Company, Limited, 
are mounted on the crankshaft, occupying the space 
between the two engines. A receiver of suitable 
capacity lies along the back of the trunk frames, and 
is connected by suitable pipes to the cylinders. The 
receiver is arranged with reheating apparatus for the 
purpose of drying and reheating the receiver steam. 
Galleries are built on the frames and are connected 
by stairways, hand-railing being provided where 
necessary. 

Reynolds’s Corliss valve gear is used, and is designed 
with double wrist plates, giving a range of cut-off 
from 0 to .75 stroke. The trip gear on both high and 
low-pressure cylinders is controlled by a’ Porter 
governor, arranged to handle the engines with a varia- 
tion of not more than 14 per cent. The pistons are 
built with a removable outer periphery, which con- 
tains the packing rings, so that, when cylinder re- 
boring becomes advisable, the piston can be increased 
to suit the new bore at a minimum of expense and 
trouble. 

The crossheads are fittel with adjustable shoes, 
having a wearing face of 20 in. by 10 in., and lined 
with Babbitt metal. The back of the shoes are wedge 
shaped, and slide on inclined surfaces formed on the 
crosshead casting, and are ‘‘set ” for the correct posi- 
tion on the crosshead wedge-face by means of adjust- 
ing screws. The slide paths are bored in the frames 
to 24 in, in diameter. 
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The crosshead pins have 6}-in. by 64-in. journals 
and are removable, thus enabling the builders to use 
a solid-ended connecting-rod at this end. The crank- 
pin end of the connecting-rod is of the bolted strap 
type, with journals 7 in. by 7 in. for crankpin. 

Both ends of the connecting-rod are fitted with 
boxes cast of a suitable bronze for wearing purposes, 
and are adjustable by means of a wedge block and 
screw. 

The cranks are of the disc type, made of cast iron. 
They are balanced and polished all over. The crank- 
shaft is 17 in. in diameter at the flywheel and gene- 
rator seats, and is of ample size to withstand the great 
and erratic variations of stress due to the nature of 
the duty which a plant of this description has to meet. 
The flywheel weighs about 37,000 lb. of which 
26,800 lb. is in the rim. It is in halves, strongly bolted 
and hooped together. 

The trunk frames are of graceful outline, of substan- 
tial construction, and are well ribbed. They are super- 
posed upon a bedplate of deep section, the holding- 
down bolts passing through and fixing both frame and 
bedplate. The main bearings, which are 14 in. in 
diameter by 24 in. long, are formed in the bedplate, 
and are fitted with top and bottom removable boxes 
lined with Babbitt metal, These boxes are so designed 
that by easing the weight of the crankshaft they may 
be conveniently removed from their places. Arrange- 
ments are made round these boxes for a water-cooling 
service. The engine throughout has been designed 
with a view to efficiency, substantial proportions and 
ample bearing surfaces, and convenience of manipvla- 
tion and access, and may be taken as a good example 
of British workmanship in a field hitherto almost ex- 
clusively occupied by the American engineers. 

The electric generator is of 325-kilowatt capacity, 
and was built direct on the crankshaft of the 
engine we have just described. This generator 
is constructed according to standard Westinghouse 
designs, and is of the direct-current shunt-wound 
type. The field consists of a circular yoke, into 
which are cast the internally ~ te ec A geo pare 
The field coils are wound and insula on sepa- 
rate formers, then slipped on the pole-pieces, and 
secured by lugs and eet-screws to the field ring. 
The field ring is vertically divided, and provisions 
are made whereby the halves of the field may be 
easily drawn apart on guide-plates in a horizontal 














Nev. 22, 1901.] ENGINEERING. 





407 | 

















THE BARROW HEMATITE STEEL WORKS. 
(For Description, see Page 710.) 
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The firebrick lining in bottom and sides is 13 inches thick 
in roof 9 inches, and in spout 3 inches 
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Fig.4 
Metal Mixer 





General arrangement. 
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direction. The armature core is built up of soft-steel 
stampings, held together by cast-steel end-plates. It 
is wound on the drum principle, the windings being 


so arranged that the coils are formed and insulated, 
and afterwards placed in the core slots without apy 
bending or hammering. They are secured in position 
by fibre wedges driven into notches in the slots 
about the conductors. A peculiarity of the armature 
winding is the method adopted for securing magnetic 
balancing. Additional connections are made between 
points of the armature windings, which are nominally 
of equal potential. Any want of balance in the coils 
is pe. wn up by a flow of current through these addi- 
tional connections, instead of passing by way of the 
brushes, Perfectly sparkless running is thus secured. 
The armature aud the commutator are both built on 
one cast-iron spider. The commutator end-connections 
are thus perfectly rigid ; and should it ever be necessary 
to remove the armature, this can easily be done 
without disturbing the connections in any way. The 
spider is traversed by cored passages, and the core discs 
and windings are so spaced that a constant stream of 
air is forced round the machine windings by the rota- 
tion of the armature, and exceptionally cool running 
and big overload capacity are the results. 

This generator was running as a motor on a 500-volt 
direct-current circuit, the current for this purpose 
being supplied by a Westinghouse gas-driven set. The 
Markham engine, being turned through its operating 
= as load for the 325-kilowatt generator, was 
shown to fall advantage. 





THE DAVID COPPER PROCESS. 

AurHovuGH the metallurgy of copper has advanced 
during recent years, further simplifications — 
desirable in several respects, and so far the often- 
attempted adaptation of the Bessemer process to 
copper had failed. It is noteworthy that in the very 
year when Bessemer succeeded in making steel direct 
from pig it occurred to several metallurgists to treat 
copper matte in a converter in a similar manner. 
Among the earliest patents which aimed at this direct 

roduction of copper we may mention those of Gassage, 

Sees, and Keates, and many other names could be 
quoted. Holway, it may be remembered, at any rate 
succeeded in obtaining a white matte. Most of the 
other attempts ended in practical failures, and the 
Royal Institution of London agreed that the con- 
verter did not appear to be suited for turning out 
metallic copper. 

It had, however, been introduced into co 
but without sufficient modification to vyiek practical 
results. A decided transformation was required. The 
converter had preserved its well-known shape of a cylin- 
drical recipient with vertical or horizontal axis, and a 
system of lateral tuyeres, admitting the air blast at a 
slight depth below the surface of the metallic bath. 
Of this kind was a Bessemer apparatus for the metal- 
lurgy of copper, patented in 1880 by Mr. Manhés, a 
French engineer. The process was adopted or tried 
in the Eguilles Smelting Works, near Sorgues, in the 
Department Vaucluse. The managing director of these 
works was Mr. David, the inventor of the charac- 
teristic novel process which we will presently de- 
scribe. On the Manhés plan, the ores were first 
smelted to matte in furnaces; the liquid matte was 
then introduced into the converter, and the blast 
turned on; under abundant evolutions of sulphurous 
acid vapours, the metallic copper began to collect in 
the lower part of the converter. A copper with 1.5 
per cent. of impurities resulted, which could easily be 
refined. In the United States, where converters are 
applied on a grand scale, experiments have been made 
with lower presaure blasts, and particular attention 
has also been paid to the preservation of the converter 
lining, which is subject to rapid corrosion ; sand and 
silicious minerals have been injected through the blast 
Pipes, and basic linings have been tried. 

r. David, the director of the Egailles Works, had 
all the more reason to devote his ingenuity to the im- 
provement of the copper converters, as he has to deal 
with raw materials of extremely varied t As a 
rule, the converter copper is both auriferous and 
argentiferous ; but refining in a reverberatory furnace 
does not eliminate all the substances which are likely 
afterwards to disturb the electrolytic separation. For 
this reason particularly he gave the practice of the 
Welsh smelting works a trial. In Wales, the im- 
purities of the metal are concentrated in the ‘*bottoms” 
of comparatively low density, which are separately 
treated in a reverberatory furnace. It occurred to the 
inventor to produce these bottoms directly in the con- 
verter. In countries where fuel is expensive, the 
converter is more economical than the smelting furnace, 
and the task was to produce, in one operation, both 
the bottoms and a purified copper in its metallic state. 

Success, it need ly be stated, was attained only 
after a —- number of more or less fruitless experi- 
ments. Mr. David first had the idea of fixing the 
tuyeres horizontally at a certain level above the 
bottom of the converter, with the object of confining 
the blast to the matte; while the metallic copper 


r works, 
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Fic 
would sink to the lower space beneath the tuyeres as 


it was being reduced from the matte. The metallic 
copper would thus not be exposed to the cold blast, 
and not tend to cool rapidly. Unfortunately, this 
apparatus did not answer, especially not with low- 
grade mattes. In their case the operation had to be 
repeated. The first blast had to produce a superior 
matte of 60 or 75 per cent., which had then to be sub- 
jected to a second treatment. For as the tuyeres 
were stationary, care had to be taken that a sufficient 
amount of metal was always covering the lower portion 
of the converter, so that the unreduced matte should 
be raised to the proper level within the blast zone. 

Mr. David therefore constructed a horizontal cylin- 
drical converter whoze tuyeres formed a cylindrical 
generatrix. That ay on mm permitted of changing 
the level of the nozzles during one and the same opera- 
tion, so that the cold air struck only the matte, but 
neither the metallic copper nor the slags. This proved 
successful within limits. As long as the ores were free 
of certain constituents, notably antimony and arsenic, 
& good copper was obtained ; but with their presencea 
mechanically inferior copper resulted. As now these 
very constituents are characteristic of auriferous and 
argentiferous copper ores, something better had to be 
found, not to lose these valuable by-products, which 
the practical metallurgist cannot waste. 

The solution of this difficult problem has been 
found in the special converter which Mr. David dis- 
tinguishes by the term ‘‘selector.” The principle is 
that of the extra process of the Welsh smelting works. 
When a complex sulphide ore, containing nickel, anti- 
mony, &c., is being oxidised, the reduction should 

roceed in the inverse order of the affinities of the 

ifferent metals for sulphur, which we know form 
their heat of combination with sulphur, That isto say, 
gold should first be reduced, and copper last. As a 
matter of fact, of course, the process does not follow 
such simple lines. Copper is continuously reduced ; 
but when we fractionate this copper as it is being 
formed, we find in the first portion all the gold, 
together with a little of the antimony ; in the second 
all the antimony, pe grec with other metals; and, 
finally, we draw off pure copper containing only 
a little silver. Chemical analysis of a mineral will 
tell us how much copper we must separate by the first 
fractionation in order to make sure a tmeving all the 
elements which impoverish the copper. 

The David selector allows of repeating this separa- 
tion as many times as we desire without interrupting 
the process, and thus exposing the fused matte to 
cooling. The selector is made spherical for various 
reasons. The spherical form combines the greatest 
capacity for a shell of a certain area with the greatest 
strength ; the fireproof lining can best be applied, and 
will wear uniformly. The converter is a sheet-iron 
retort lined with refrac’ earth, and provided with 


a mouth, through which it is both charged and dis- 
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charged, and which farther serves as an outlet for the 
gases. The box, also of sheet iron, for the tuyeres 
is fixed into the lower portion of the selector. The 
air arrives through the axis C and through the curved 
conduit D (Fig. 3, page 706), on which the gearing for 
turning the converter is mounted. The bottom of the 
box E is provided with orifices ; a perforator is passed 
through the holes to force air passages through the 
lining in the proper direction. The level of the 
nozzles lies a little higher than the bottom of the 
vessel. To the one side of the converter is fixed, by 
means of bolts which can easily be removed, a 
spherical dome, also made in sheet iron and lined Jike 
the whole converter. This dome forms a pocket which 
communicates—or communicated, for a simpler con- 
struction is now applied—with the interior of the 
vessel by a passage. There are two openings in the 
pocket. Through the first it is cleaned and the port 
is opened or closed; through the second opening, at 
a lower level, the metal is discharged. These mani- 
pulations are carried out with the help of the gear R 
(Fig. 1). 

The joint with the air-supply pipe requires par- 
ticular care. It comprises a flexible steel tube which 
can take up the céncussions of the converter due to 
the agitation of the heavy liquids and solids, and 
is packed with leather. The tuyeres do not pro- 
ject into the interior, nor is there any need for 
keeping them open by special means, as they are 
inclined and grouped like generatrices of a byper- 
boloid. Under the influence of the oblique cur- 
rents issuing from the air passages, the whole mass 
assumes a gyrating motion, and the matte, thrown 
obliquely against the wall of the converter, sinks 
down again. This brisk gyration of the mass keeps 
the air passages unobstructed, as already pointed out, 
and clearing is only required at the beginning of the 
operation, when the mass is still cool ; but the con- 
verter need only be inclined for this object. _ 

Recently Mr. David has considerably simplified the 
construction of the selector pocket, which will occupy 
the lowest position of the selector, when the vessel is 
inclined the opposite way in which it is held for pour- 
ing out the charge. The rather complicated pocket 
above described is now reduced to a truncated cone, 
from the smaller base of which the discharge passage 
starts. Clay is rammed into this 2 to close it, 
and the passage is reopened with the aid of a steel 
rod 


The selector rests on a frame of LJ-shape and turns 
about a hollow axis when passing through the 
different operations of a cycle. The diagram Fig. }, 
page 706, explains the mechanism. The worm w ch 
engages with the toothed wheel fixed on the hollow 
shaft is turned by a crank. The whole converter 
travels with four wheels on two rails, and can thus be 
brought up to the smelting furnace to receive its 
charge and returned to its position under the chimney 
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BARROW HEMATITE STEEL WORKS. 


Fig. 6. 


Pig-Breaking Machine. 
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hood, which takes up the fumes; these fumes pass 
through condensing chambers before they escape into 
the atmosphere, 

The rammed refractory lining is an agglomerate of 
quartz and a little clay; it is dried with the aid of 
three or four coke stoves, which heat the mass to red 
glow and convert it into a fireproof covering. 

The following lines briefly describe the various 
operations of the process, which are indicated in the 
seven diagrams of Fig. 5. The minerals or mineral 
mixtures, to which suitable fluxes are added, are 
brought into the furnace; the flux is of the ordi- 
nary kind, calcareous or silicious, according to the 
nature of the gangue. The whole mass melts, the sul- 
phides sink to the bottom, and the slags float on the 
top. The slag is seen off at intervals of 20 minutes, 
_ finally the metallic sulphides—the mattes—are run 
oH into the mouth of the selector through an inclined 
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conduit of sheet iron, protected by a fireproof lining. 
When the selector is full, the tap-hole is closed, and 
the conduit withdrawn. This is the first operation. 
For the second phase the selector is returned to its 
normal position under the chimney, and the flexible 
air pipe is attached. The reactions commence im- 
mediately. Clouds of white fumes escape; they 
consist of sulphur dioxide and of the volatile oxides 
of metals like zinc, lead, &c. The iron combines 
with the silica of the lining to a basic silicate. 
This silicate is very fluid, and Ticts on the matte ; its 
formation and its oxidation are powerful sources of 
heat.. The temperature rises rapidly during the first 
stages from 500 deg. to 1500 deg. Cent. and the mass 
soon becomes white hot, in spite of the cold blast 
passing through the fluid. ‘The heat is not due to the 
sulphur, for as soon as the sulphur begins to be burned, 
the temperature goes down. It is the silicate which 
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binds the oxygen, and one might indeed say that the 
iron plays the part of the fuel, and acts as combustible. 
This view is quite in accord with recent researches on 
the combustion of metals. Soon the sulphides of the 
other metals (not copper) will be oxidised, and the 
fumes become brighter ; the flame, originally a trans- 
parent red, due to the combustion of iron sulphide, 
turns into a light blue. At this moment only iron 
silicate and copper sulphide will be left in the selector, 
which must then be emptied without delay. For 
otherwise the liquid would boil over and be ejected 
from the converter; a tumultuous seething gives timely 
warning. 

We come to the third phase, the pouring-off of the 
slag. This slag, which is white hot and liquid like 
water, is removed by tilting the selector, and received 
in cast-iron pots, running on two wheels. The opera- 
tion must be conducted with care not to allow the 
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copper sulphide to pass out at the same time. To 
watch it, a spatulum of iron is dipped into the iron 
slag, and as soon as the first drops of white matte are 
noticed, the selector is tilted k, and the fourth 
phase commences. The point is now to reduce the 
sulphide of copper, and, first of all, the other sul- 
phides still present in it. The blast is turned on 
again. After five or ten minutes, a certain weight 
of copper will have been reduced ; it will contain all 
the gold and also the other metals which have not 
been volatilised during the ‘rst operation. The 
eelector is again tilted, but in the opposite direction 
this time, so that the fused mass collects in and over 
the pocket. A few ingot moulds are brought up to the 
pocket, and the taphole is pierced. The heaviest 
mass, or bottoms, will flow out first. When it is 
observed that the fused matte begins to follow, the 
orifice is quickly stopped up again, a stick of wood, 
long enough to reach the pocket, being fixed as a core 
to the tamping. This wood afterwards becomes car- 
bonised, and facilitates the reopening of the pocket. 
We have thus come to the a of the fifth phase 
of Fig. 5. The blast is turned on once more. 

During this last stage, the flames issuing from the 
mouth of the selector have reassumed a red colour, 
which deepens as the reduction proceeds. At the 
same time, however, the temperature diminishes, 
and by the time the reaction is finished, the flame has 
almost disappeared, and only the brilliant ‘‘ copper 
rain,” known to metallurgists, remains. The copper 
has to be poured into the ingot moulds (7), and when 
this has been done, and the selector has been brought 
back to its vertical position, a new cycle of opera- 
tions can at once be entered upon. No preheating 
of the selector will be required. Broadly, it may 
therefore be said that the selector operates like a 
converter. But there is the important difference in 
favour of the selector that the products are frac- 
tionated without interfering with the reduction or 
interrupting the continuity of the process. The short 
duration of the phases and the continuity of the 
process spare the lining, and that means an important 
saving in materials and in labour. 

The inventor emphasises a further particular 
advantage of his process, which is very interesting 
and important for the metallurgy of precious metals. 
As the gold which the mineral contains will be con- 
centrated in the first portion of the reduced copper, 
this portion can profitably be electrolysed to sepa- 
rate the gold from the other substances. A small 
— is very common to copper ores, and 

itherto that gold was mostly lost, as it could not 
economically be isolated. If we imagine a 10 per 
cent. copper ore, containing only a tenth of a gramme 
of gold per 100 kilogrammes of ore, the ton of copper 
resulting from this ore will yield 10 grammes of gold, 
and the David selector enables us to recover the gold 
at small cost—about 30 francs per 3000 francs of gold 
~—simply because this gold was concentrated in the 
** bottoms.” The electrolysis will, moreover, proceed 
in a more regular and uniform way than when we 
have to deal with the whole copper, and the baths 
will last much longer if we base our estimate on the 
value of the gold recovered. There is a further point 
worth mentioning. If we line the selector with an 
auriferous quartz, that gold would also pass into the 
copper bottoms, while the silica is rendered useful in 
forming iron silicate. We could thus utilise a quartz 
too poor in gold to justify its extraction, without 
incurring any supplementary expense. 

As regards the crucial question—the economy of the 
novel process—we may refer to the results obtained at 
Eguilles, where the David selector has first been put 
to practical work. The Eguilles Works belong to the 
Société des Cuivres de France. The time occupied 
by a cycle of operations will naturally depend upon 
the grade, the purity, and the weight of the mass dealt 
with. That time is ons of the most essential items 
for the valuation of the process is evident; for an 
impure and poor matte, grading 30 or 35 per cent. of 
copper, the cycle of operations will, in an apparatus 
of a capacity of 1500 kilogrammes, be completed within 
60 or 80 minutes. Of this time we have to reckon 
from 15 to 25 minutes for the formation of the iron 
silicate slag ; 5 or 10 minutes for the formation of the 
bottoms ; 20 or 25 minutes for the reduction of the 
purified matte. Under these conditions ten or twelve 
and from 15 to 20 tons of matte ean be dealt with in a 
day of 24 hours, With a matte of 55 or 60 per cent., 
the period would be reduced to 40 minutes, and about 
30 tons of matte could be reduced per day with a 
selector of the same ae As regards expense, 
the Eguilles Works produce a ton of copper, calcu- 
lating average and aver prices of raw 
materials, at a cost of 21.7 francs (17.4s.). This sum 
includes 4.171 francs for lining (both materials and 
labour); 7.47 francs for blast; 4.50 francs operatin 
expenses proper ; and the rest for maintenance an 
diverse expenditure. It is estimated, on the other 
hand, that the production of a ton of copper on the 
old converter system would cost 40.50 francs, allowing 
8.47 francs for general attendance, 9.83 francs for lin- 
ing the converter, and 11.28 francs for supplying 





THE BARROW HEMATITE STEEL WORKS. 
Fig.8. Receiving Crane for Bessemer Shop. 


. 











2° Plate 


Dawe westne steed 
seocre-ee sete >-=4 





Fe ‘on me 


is 


> pc cae prt. 





7905.6. 

the air. These figures suggest a great saving, even 
with a selector of small capacity and with compara- 
tively inferior ore. It is manifest that keeping the 
air passages clear will be a lasge item in the work- 
ing expenses, The passages of the old converters 
have constantly to be cleaned and opened, but the 
selector does not give any trouble in this respect. 
The preparation and maintenance of the fireproof 
lining are also more economical, because the linin 
wears away uniformly, and does not peel off on expose 
portions, as in the old converters. 

We imust not forget, however, that ‘‘ bottoms” can 
also be produced in other furnaces, in reverberatory 
or in blast furnaces. In the latter case, however, the 
** bottoms ” will be less pure and contain iron. The re- 
verberatory furnace is no doubt better in this respect. 
But it consumes a large amount of fuel, and it requires 
well-trained attendants. Further, the ‘‘bottoms” might 
remain in a pasty condition, owing tolow temperature, 
and then flow out with the purified matte, so that the 
latter has subsequently to be reduced in another 
apparatus. 

akirg all these points into consideration, the 
David selector may be regarded as a very interesting 
metallurgical novelty, destined apparently to play an 
important part in the copper industry. 








THE BARROW HEMATITE STEEL 
WORKS.* 
By Mr. AgTruur J. Wuixe, of Barrow-in- Furness. 


THE works of the above company being of considerable 
extent, the present paper, which is intended more par- 





_* Paper read before the Institution of Mechanical 
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ticularly as a guide to members when visiting the 
works, must necessarily of a somewhat cursory 
character. 

The company was established in 1861 with the object 
of developing on a large scale the vast and wealthy de- 

its of hematite iron ore of the district, and of manu- 
acturing pig iron and all descriptions of Bessemer and 
Siemens-Martin qualities of steel. The special suitability 
of hematite iron ore for steel manufacture—either by the 
Bessemer or the Siemens-Martin process—has been mos 
strikingly shown, and the rapid growth of the Furness 
district and of its industries is a proof, if one were 
needed, of the value of this metal, especially now that 
steel is so largely used for all purposes where previously 
the best qualities of iron only were employed. The iron 
mines owned and worked by the company are situated 
within five miles of the blast furnaces. 

Blast Furnaces.—The blast furnaces (Fig. iM page 708) 
are twelve in number, ten of which are 61 ft. high and 
18 ft. 6 in. in diameter at the boshes, and two are 70 ft. 
high and 18 ft. 6 in. in diameter at the boshes. The 
number of tuyeres used varies at each furnace from 
seven to eight, each having 5-in. nozz!es. ; 

There are 29 hot-blast stoves of various designs, four 
being Massicks and Crooks’, two Whitwell’s, nine Ford 
and Muncur’s, and the remainder Cowper’s (Fig. 2, _ 
707). The newest stoves are of Cowper’s —_ and are 
70 ft. high and 28 ft. in diameter, and heat the blast to 
a temperature of 1500 deg. Fahr. The blast is obtained 
from condensing beam engines giving an average pressure 
of blast of 5 Ib. per square inch. Each furnace produces 
750 tons per week of Bessemer iron. The whole of the 
iron made during the week is taken direct to a mixer 
(Figs. 3 and 4, page 707) for use at the steel works, but the 
iron made at the end of the week is cast into — 

The materials, after being filled into iron barrows, are 
conveyed to the <= of the furnaces by an inclined tram- 
way, and charged by hand on to the bell, which is after- 
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wards lowered by the usual counterbalanced beam con- 
trolled by a rack and = arrangement. The ores 
smelted consist of both local and best foreign hematite, 
usually containing 50 1 
coke used is principally obtained from Durham and 
Lancashire, and from the compan 
Barnsley. Thelimestone is procu 

quarries, situated three miles from the furnaces. The blast- 
furnace slag is run into self-tipping bogies (Fig. 5, page 707) 
and taken by narrow-gauge locomotives to the tip situated 


Fie, 10, 


about half a mile from the furnaces. The gases from the 
furnaces are utilised for heating the stoves and boilers. 
Breaker.—This mechanical device for breaking pig iron 
has just been introduced (Fig. 6, page 709). It is placed 
upon & massive concrete foundation 13 ft. 6 in. high, and 
18 actuated by electric motors. The pig iron is cast upon 
the pig beds in the customary manner, and when cool is 
picked up by means of a steam travelling crane and placed 
upon wagons. ‘These wagons are all taken to the machine, 
where an electric travelling crane lifts the comb of iron 
on to the breaker girders, between which the feed table 
reciprocates. The machine is then put in motion, the 
table rises, and 





the comb is carried forward under breaking | 


| rams, worked from an eccentric shaft, which bring suffi- 
cient force upon the pigs to break them, the broken pieces 
| falling into a receiving wagon placed under a shoot on the 


r cent. of metallic iron. The | other side of the machine. 


Mixer.—The mixer (Figs. 3 and 4, page 707) was the first 


’s own collieries at | receptacle for this purpose erected in this country having 
from the company’s | mechanical movement. It has a capacity of 120 tons of 


| molten iron, nearly 6000 tons passing through it weekly. 
by a locomotive from the mixer to 


| The iron is conveyed 
, the Bessemer shop in ladles of 18 tons capacity. 


Ratt M111. 


Bessemer Shop.—This is one of the most modern of 
European Bessemer shops, and contains four converters, 
each of 20 tons —— arranged in one row, and facing 
what is generally known as the pit. The converters are 
elevated sufficiently to allow the ladle, standing on a 
crane below, to receive the contents of steel, and also to 
allow a bogie on a road beneath the converter to receive 
the slag. Each converter is actuated by means of a power- 
ful pair of vertical hydraulic rams having a rack-and- 
pinion acting in opposite directions. In front of the con- 
verters is a platform, supported by iron columns, to which 
access is obtained by an inclined roadway, along which the 
molten iron is brought from the mixer in ladles (Fig. 7, 








page 709). The locomotive places the ladle of iron in front 
of the mouth of the converter, a hook engages itself on to 
@ pin fastened on the ladle, and lifts it up gradually until 
the whole of its contents are poured into the converter. 
When the ladle is emptied, it is again lowered on to the 
carriage and returned to the mixer to be re-filled. 

Spiegeleisen is charged into the converter in a similar 
manner, the cupola being at the one end of the platform 
and on the same level as the converter. 

The converters are attended below by two transfer 
cranes (Fig. 8, page 710), on which are placed the ladles for 
receiving the steel. These cranes transfer the ladles to a 
centre or casting crane, from which the heat is cast into 
moulds. In addition to the ladle cranes there are two 
smaller ones, which serve for changing the ladles or any 
other pit work, All these cranes, although of different 
siz3¢, are of the same principle, viz., the top —— 
pillar having a wheel actuated by a ram and rack for the 
turning movement. This is a very simple arrangement, 
and is found to work erence The cranes are worked 
from an ordinary distributing-box, from which the con- 
= rete ~ Agi also ot os eed h bogi 

the moulds are placed on 8, C&C ie carry- 
ing two moulds. They move forward under the nozzle of 
the ladle as required, the centre crane remaining sta- 
tionary. The bogies are moved along by means of a 
finger fixed on a ram, which is situated on the floor level. 
Each mould is made to hold 2 tons of steel, and in order 
that the arrangement of casting should work well, about a 
hundred bogies are always in use, the veneer being 
that there is a constant stream of bogies and moulds in 
circulation, and by st them running in proper order, 
the moulds become cool by the time they are required 
without recourse to water-cooling. 

When the ingots have remained in the moulds ten 
minutes, the bogies are drawn forward to the neo 
stripper. This is a very useful machine, which, with a 
minimum of labour, strips the moulds from the ingots 
and places them on to an a bogie that they may 
return to the yard to cool before being used again. The 
ingots still on the bogie, but stripped of their moulds, are 
taken to two gas-heated pits by a small locomotive. 
These gas-fired pits take the form of along passage or 
channel 5 ft. 6 in. wide and 6 fb. 6 in. deep, at either end 
of which is a seb of regenerators. There are five lids to 
each pit, and they hold twenty ingots, that is, four ingots 
under each lid or door. The doors or lids are of cast iron 
lined with bricks, and are supported by girders, on which 
the four wheels of each lid run during the opening and 
closing. These doors are moved by a rack and pinion, 
actuated by a small hydraulic ram, there being a clutch 
for each door. Each pit is served by a amall crane 
similar to the serving cranes in the Bessemer shop, but 
with the addition of a racking-in motion. 

When the ingots are sufficiently heated, they are taken 
out of these pits by the same hydraulic cranes, and are 
placed uron a train of live rollers, which convey them to 
the cogging mill, 3 : 

Cogging Mill.—This mill (see Fig. 9) is a 36-in. train 
driven by a pair of high-pressure horizontal reversin 
engines, having cylinders 42 in. by 48 in, and omuied 
2to1, The rolls have five grooves, and the screws are 
fitted with a rack-and-pinion movement actuated by a 
ram, which lowers the rolls 2 in., so that the bloom re- 
ceives a draught of 2 in. in passing through and returning. 
When the bloom has passed through the last groove of 
the cogging mill, it runs on roller foe to a shears 
where the we ends are cut off. is prevents collars 
and other troubles arising during subsequent rolling. 

Roughing Miil.—After shearing, it passes in a straight 
line to the roughing mill. This mill consists of a 28-in. 
train and is driven by a pair of high- ure horizontal 


reversing engines with cylinders 50 in. by 54 in., and 
working direct. In usual work a bloom makes ba passes 


in this mill and then Sages to the finishin 

Finishing Mill.—This mill (see Fig. 10) also is a 
28-in. train, and the engines are similar to those at the 
roughing mill, except that the cylinders are 48 in. b 
54in. There are five grooves here, after ing throug 
which the bar proceeds on live rollers to the saw, where it 
is cut into the requisite lengths. After sawing, each 
rail is placed on the hot bank by means of skids, of which 
there are four paire, one pair for each bank. When the 
rails are cold they on roller ng to the finish- 
ing bank, where they are straightened, drilled, and 
fiuished in the customary way. The mill is capable of 
easily producing 5000 tons per week. 

Siemens Melting Shop.—There are four Siemens furnaces 
of 50 tons capacity (Figs. 11, 12, and 13, page 722), one of 
35 tons and three of 20 tonscapacity. They are of the ordi- 
nary design, producing about 1500 tons of steel weekly. 
The gas for the Siemens furnaces is generated from a range 
of thirty-six ordinary Siemens gas producers, There are 
three coal-fired horizontal heating furnaces for the pemeen 4 
mill arranged in semi-circular order, the curve being struc 
from a centre on which revolves an hydraulic c and 
drawer. This charger receives the ingots from the pit- 
side crane, and with very little manual labour attends to 
the charging and drawing of the furnaces. 

Slabbing Mill.—The heated ingots are then conveyed by 
a small locomotive to the slabbing mill, where they are 
rolled to any desired size, and cut (by means of a me- 
chanical shears) into the necessary lengths to suit the 
order specified, and conveyed to the plate mills. The 
mill is driven by a pair of high- ure horizontal revers- 
ing engines having cylinders 36 in. by 42 in., and is geared 
3 tol. The train is 36 in. with a lift of top roll of 16 in. 
balanced by hydraulic rams. The screws are driven by a 
pair of small engines. : 

Plate Milis.—There are two plate mills; the first is 
driven by a pair of high-pressure horizontal non.condensing 
engines, having cylinders 50 in. by 54in. The train is 
28 in., and consists of two pairs of rolls, each 7 ft. 6 in. long, 
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and rolls plates from jin. to 2in. thick. The slabs are 
heated by four ordinary coal-heated furnaces served by a 
charging and drawing machine similar to that at the 
slabbing mill. There are live rollers on both sides of the 
rolls and a skid arrangement to convey the plates from 
the soft to the hard rolls. The plates when cool are con- 
veyed to the shears by a steam travelling crane having 
a span of 70 ft. 

he second plate mill is driven continuously by a 
vertical beam engine of an old type. The soft rolls are 
three high, and the finishing are two high, the rolls in 
both cases being 6 ft. long and the train 26 in. This mill 
receives slabs about 4 in. thick, and rolls all orders re- 
ceived which are too thin for the large mill, viz., from 
2 in. to in. inclasive. 

Merchant Mill.—This mill has an 18-in. train of rolls, 
and is driven by a pair of horizontal engines with cy- 
linders 33in. by 48 in. It is used for the rolling of fish- 
plates, light rails, angles, bars, &c., from 4-in. billets. 

Tram-Rail Mil. —‘This is driven by a pair of high- 
yg horizontal reversing engines, with cylinders 42 in. 

y 48in., having Corliss valves, and is geared 3 to 1. 
The mill consists of two pairs of rolls and isa 28-in. train. 
The mill is also used for the rolling of girders, angles, 
channels, sole-plates, &c. 

Foundries.—The foundries, of which there are five, 
namely, three for the production of steel castings, one for 
making ingot moulds, and one where all the brass castings 
are made, are well equipped with stoves and powerful 
cranes, the former serving to cast, and the latter to after- 
wards lift, the heaviest stern frames, rudder frames, rolls, 
and other large castings. The small steel foundry, which 
is used for the production of small steel castings, pos- 
sesses a 7-ton Siemens furnace, having a Duff’s gas pro- 
ducer alongside. 

a pag Shop. —This shop has nine lathes, and is 
designed on the best known principle. It is provid 
with an overhead rope travelling crane which runs the 
whole length of the shop. 

Engineering Shops.—These are extensive, and comprise 
the machine shops and subsidiary shops, viz., the boiler, 
smiths’, wagon-building, saw-making, and pattern-making 
shops, &c., and saw mills, all containing fine tools of 
recent date. It is in these shops that the machining 
and finishing of the marine castings takes place, as well 
as the construction of all the firm’s own new work, and 


repairs. 

Electrical Installation.—This consists of two dynamos, 
each giving 750 amperes at 220 volts, driven by two 
vertical non-condensing engines and one dynamo of 300 
amperes at 120 volts, driven by a horizontal engine, 
which also drives the shop machinery. These three 
dynamos supply the necessary electricity for 1500 incan- 
oe lamps, 130 arc lamps, 12 motors, and the electric 
welding. 

General.—There are 60 steam boilers in use at the iron 
works, and 105 at the steel works (one is indicated on Fig. 14, 
page 723), and 15 broad-gauge and 15 narrow-gauge loco 
motives employed. The wire works is situated at a short 
distance from the steel works, and contains a rod mill 
and two hoop mills. Other departments of the works 
are the general offices, laboratory, drawing-office, testing- 
house, stores, &c. The total number of hands employed is 
about 3500, exclusive of those at the coal and iron mines, 
which are extensive, and about 250 at the wire works. 
The area of the land occupied by the company’s works, 
including railway sidings and reservoirs, is 245 acres. 








Messrs. R. Hornspy AND Sons, Limrrep.—The direc- 
tors of Messrs. R. Hornsby and Sons, Limited, Grantham, 
recommend a dividend of 6s. per share on the ordinary 
shares, free of income tax, placing 50002. to the reserve 
account, and carrying forward 1284/. 

Russtan METALLURGICAL INDUSTRY. —The Russian 
Forge Masters’ Association has just published some 
statistics of the production of pig iron and steel in Russia 
during the first half of this year. The production of pig 
iron is returned at 85,677,900 poods, as compared with 
87,867,300 poods in the first half of 1900 (62 poods = 
1 ton). The production of Southern Russia in the 
first half of this year was 44,573,400 is, as com- 
pared with 44,227,100 poods; of the Oural, 25,573,300 
poods, as compared with 26,849,100 poods; of Poland, 
9,183,800 a 4 as compared with 7,668,100 poods; of 
the Moscow district, 6,387,700 poods, as compared with 
7,428,000 poods; of Northern Russia, 945,500 poods, as 
compared with 1,125,900 poods; and of South-Western 
Russia, 14,200 poods, as compared with 69,100 poods. 
During the last five years the blast-furnaces of Southern 
Russia have more than doubled their production, but for 
the last three half-years there has been a certain check in 
affairs. This check is observable throughout Russia, the 

roduction of the first six months of 1900 remaining in- 

erior to that of the first half of 1900, as is shown by the 
figures which we have just given. The production of pi 
made its first great start in Russia in 1877. Ib poached | 
in that year to only 23,036,571 poods, bub in 1886 it had 
been carried to 31,578,495 poods. In 1887 it further 
advanced to 36,410,149 8, and it then increased rapidly 
and continuously until the output for the whole of 1900 
was 176,778,672 poods. As a consequence of the great 
increase in home production, the imports of pig into 
Russia declined in the first half of this year to 438,000 
js, a8 compared with 1,358,000 sin the first half 
of 1900, and 3 032,000 poods in the first half of 1899. 
The imports of iron into Russia have also considerably 
decli having receded to 2,626,000 poods in the first 
half of 1901, from 2,905,000 pocds in the first half of 1900, 
and 9,091,000 poods in the first half of 1899. The imports 


of steel, again, declined to 433,000 poods in the first half 
of this year, as ior with 705,000 — in the first 
half of 1900, and 1,254,000 poods in the first half of 1899. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow _—— Market.—The warrant market was 
steady last Thursday forenoon, but very idle, only 1500 
tons changing hands. Cleveland, to which the business 
was confined, improved 1d. per ton, to 43s. 3d. cash buyers. 
Scotch warrants were quoted 2d. per ton better at 543. 5d. 
sellers one month, while Cumberland hematite iron was not 
quoted atall. About 5000 tons of Cleveland was done in the 
afternoon, the price finishing at 433. 5d. per ton cash, being 
a gain of 3d. on the day. Scotch warrants were not 
quoted. The settlement prices were ; Scotch, 54:3. 64.; 
Cleveland, 43s. 3d.; Cumberland hematite iron, 58s. 

r ton. Business was done on Friday forenoon in 

cotch iron at 54s. 93d. per ton, in Cleveland at 
433. 54d. cash ; and none was done in Cumberland hema- 
tite iron. In the afternoon iness was only trans- 
acted in Cleveland iron at 433. 5d. per ton cash. The 
settlement prices were: 543. 9d. per ton, 433. 4$d., and 
58s. 44d. per ton. A fair amount of business was done in 
the warrant market on Monday forenoon. Some 7000 
tons were sold. Scotch was bid for from London, and 
made ls, per ton at 55s. 6d., and Cleveland fell 4d. per 
ton. In the afternoon about 10,000 tons cha hands, 
including 2000 tons of Cleveland at 433. 44d. per ton 
three months, and prices were very firm. Up to 55s. 9d. 
per ton cash was paid for Scotch, and Cleveland 
was 1}d. per ton dearer than at the forenoon close. 
The settlement prices were: 55s. 74d., 43s. 4$d., and 
583. 6d. per ton. The markebon Tuesday forenoon was 
steady, with, however, not very much doing, the turn- 
over not exceeding 7000 tons. Scotch warrants further 
improved 14d. per ton to 55s. 104d. cash, but Cleveland was 
a shade off at 432. 44d. cash per ton buyers. Cumberland 
hematite iron was dealt in at 58s. 4d. per ton cash. About 


ed | 1000 tons changed hands. In the course of the pay 2165 


tons of hematite pig iron were landed at Grangemouth 
from Stettin. Thesettlement prices were 55s. 10}d., 43s. 43d., 
and 583, 44d. per ton. The market was full this forenoon, 
and about 7000 tons were dealt in and at easier prices. 
Cleveland only was dealt in. In the afternoon only some 
4000 tons changed hands, and the settlement prices were : 
55s. 9d., 433., and 583. 14d. per ton. The following are the 
pete ma for No. 1 makers’ iron : Clyde, 663. 6d. per ton ; 
artsherrie, 67s.; Langloan, 693. 64.; Sammerlee, 71s ; 
Coltness, 7is. 6d. per ton—all the foregoing shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 66s.; 
Shotts (ship; at Leith), 703; Carron (shipped at 
Grangemouth), 67s. 6d. per ton. American advices 
have again come strong and stocks have been re- 
duced. The number of Scotch blastfurnaces in operation 
is still 83, as compared with 80 at this time last year. 
One has been changed during the week at Clyde Iron 
Works from hematite to ordinary iron. The week’s 
transactions have been chiefly in Cleveland iron. Pro- 
bably 50,000 tons changed hands in the course of last 
Messrs. Connal’s stocks stood last night abt 56,612 
tons, as against 56,726 tons a week ago. 


Sulphate of Ammonia,—This_ commodity is in brisk 
demand, and the price f.o.b, at Leith ranges up to 11/, 5s. 
per ton. Almost every iron works in Scotland is now 
making sulphate. There are, perhaps, two works that are 
nob yet fitted up for collecting the gas and extracting 
the ammonia as sulphate—Carron and Ardcar, in Ayr- 
shire, close by Nobel's explosive works. 


Coal Trade of the West of Scotland.—This branch of 
trade continues to be very well employed, and prices rule 
firm all round. House coal is in good demand, with 
prices unchanged. Steam is unaltered, both as regards 
price and the amount of business doing. Splint gives 
evidence of large outputs, and is still plentiful, but 
producers of this class of coal show no disposition to 
modify their quotations. Ell is at present in much 
request for export, especially the better qualities, 
and the price is, if anything, a shade higher. Treble 
and double nuts are being got rid of with freedom, 
more so, perhaps, in the case of the latter class, 
and prices are steady. First-class dross and. single 
nuts have ample outlet for home consumption, and 
the pric3 keeps very firm. All other classes of small 
stuff are in rather request at slightly improved 
prices. The quotations for shipment at Glasgow may be 
taken at about the following rates. Steam coal, 93. 9d. to 
10s, per ton ; splint, 103. 6d. to 11s.; ell coal, 103. 3d. to 
11s. per ton, according to quality. 

Institution of Electrical Engineers: Glasgow Section.— 
The opening meeting of the new session of this institu- 
tion took place last night. Professor Magnus lean, 
F.RS.E., chairman of the section, presided, and there 
was a attendance of members and associates. The 
chairman had the honour of presenting to Mr. M. B, Field, 
the chief electrical engineer to the Glasgow Corporation 
tramways, a prize which had been awarded by the parent 
institution in London on account of a paper read by 
Mr. Field last session. Subsequently the chairman 
delivered an address, in the course of which he referred 
to the Nernst lamp, which is now in actual running in 
Scotland. Mr. Walter Jamieson occupied the rest of the 
evening with a verbal communication on “High Fre- 
quencies,” the apparatus being chiefly devised and con- 
structed by himself. Currents up to 120,000 volts were 
experimented with. Mr. Jamieson was awarded a very 
hearty vote of thanks, and on the motion of Mr. Mavor, 
- exceedingly cordial vote of thanks was awarded to the 

airman. 


West of Scotland Iron and Steel Institute.—Last Fri- 
day evening the second meeting of the session of the 
West of Scotland Iron and Steel Institute took place— 
Dr. William Jacks, President, in the chair. The prin- 
ro —3 business was the discussion of two papers on 
‘Water -Softening” and ‘* Water- Purifying,” which 





were held as read from the opening meeting by Mr. J. 
A. Clark and Mr. P. A. G. Bell, bot of whom attended 
to take part in the discussion. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday 

Sheffield University College.—The council of the Uni- 
versity College, Sheffield, have decided to erect buildings 
to house all the various departments in St. George’s- 
square, in order that the college may adequately carry 
out its work. This, it is estimated, will involve an ex- 
penditure of 90,0007. The sale of the old college 
will, ib is expected, realise 27,000/., and a further 
40,0007. has already been promised. Speaking at the 
annual meeting of the governors of University Col- 
1 _held on Tuesday, Sir J. T. Mappin, M.P., 
referring to the Technical Department, said that the 
needs of Sheffield manufacturers and students urgently 
demanded a magnetic sub-department ; that a small low- 
re:sure Bessemer plant, and a small hammer-shop with 
orging, annealing, hardening, and tempering appliances 
should belaiddown. These things were a necessity. No 
one who was aware of what was being done in Germany 
in electrical engineering would fail to see that the college 
was insufficiently accommodated for teaching electrical 
subjects. As regarded the metallurgical section, the 
question had been raised whether operations should be 
confined, as heretofore, to one metal—steel, or whether 
they should launch out in other directions as well. 


Half.a-Million for Electric Light at Shefield.—On 
Tuesday Mr. A. A. G. Malet, A.M.I.C.E., one of the 
inspectors of the Local Government Board, held an 
inquiry into the application of the Sheffield City Council 
for sanction to borrow 500,000/. for purposes of the 
electric-light undertaking. The town clerk stated that 
the demand for electricity was rapidly overtaking the 
supply, and it was now necessary to establish new 
wor In 1893, when a private company had possession, 
the number of electrical units supplied was 131,000, and 
for’ the fifteen months ending rch 25 last, 2,381,000 
units were used. Mr. Fedden, the manager of the 
department, stated that the proposed new station would 
contain three 1500-kilowatt alternator sets and a spare 
boiler. Each boiler would be about 1500 horse-power, 
so that the total power of the plant would be 6000 horse- 
power. The total sum of 500,000/. includes 136,000/. for 
extensions on the present station, and for extensions of 
mains. The new works at Neepsend were roughly esti- 
mated to involve an expenditure of 238,000/., and 10,500/. 
is allowed for the projected arc lighting scheme for 100 
lamps. Contingencies are placed at 31,000/., anda further 
sum of 83,000/., completing the half million, is to cover 
expenditure already incurred. 


Iron and Steel.—The decrease in the quantity of work 
on hand in the heavy departments of trade shows no 
sign of being checked. The falling off in the consump- 
tion of Bessemer, Siemens, and other open-hearth steels 
is still proceeding, and there is no immediate prospect of 
improvement. Manofacturers of railway stores are short 
of work, and the companies are placing orders very 
sparingly. 

South Yorkshire Coal Trade.—During the week the de- 
mand for house qualities has increased, both locally and 
for London and the Eastern counties, Prices are firm. 
Best silkstones make from 13s. to 14s. per ton; Barnsley 
house 123, to 12s. 6d. per ton ; and nuts from 10s. 6d. In 
the steam coal market, although there is plenty of cur- 
rent business on hand, there is no strong feeling as to the 
future. Values are maintained, Barnsley of making 
from 93. 6d. to 103. per ton. There is a very strong de- 
mand for gasmaking qualities, and engine fuel of all 
kinds sells readily. Nuts are quoted at 93. 6d. to 10s. 
per ton; screened slack from 5s. 6d. per ton; and pit 
slack from 2s. 6d. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.— Yesterday the weekly 
market here was numerously attended ; but business was 
quiet, and quotations for Cleveland pig iron were weak. 
At the same time, however, there were one or two 
traders who reported that there was rather more 
doing than at the previous weekly gathering. Sellers 
were in no great hurry to do business, and were 
most reluctant to reduce quotations; whilst, on the 
other hand, buyers were backward and were only dis- 
posed to make purchases sufficient to meet their early 
requirements, so that ibis not at all surprising transac- 
tions were on a limited scale. Both makers and met- 
chants were prepared to sell No. 3 g.m.b. Cleveland pig 
iron at 43s. 9d. for prompt f.o.b. delivery, but they 
would not, as a rule, entertain offers at anything 
below that price. Transactions were recorded at the 
foregoing quotation, which was regarded as the general 
market rate. No. 4 foundry and grey forge were each 
433. 6d.; mottled, 433, 3d.; and white, 422. 9d. East 
Coast hematite pig was in good request, and the supply 
was still insufficient to meet the requirements. Nos. 1, 2, 
and 3 were firm at 60s. for next month’s delivery. Rubio 
ore was steady at 153. 9d. ex-ship Tees. To-day price3 
were practically unaltered. 


Manufactured Iron and Steel.—The manufactured iron 
and steel trades are, on the whole, steady, and though 
new orders are scarce, ucers of most descriptions 
have a good deal of work on hand, and they are unwilling 
to lower the rates that have ruled for some time past. 
At the same time, there is no doubt that a contract 
might be made below market quotations. mmon iron 

















Nov. 22, 1901. ] 


ENGINEERING. 








713 











bars are 6. 53.; best bars, 62. 153.; iron ship plates, 
61. 17s. 6d. ; iron ship-angles, 67. 53. ; steel ship-plates, 
61. ; steel ship-angles, 5/. 17s. 6d. ; and heavy sections of 
steel rails, 52. 103.—all less 24 oy cent. discount, except 
rails, which are net cash at works. 


Coal and Coke.—Fuel keeps steady. Good Durham gas 
coal is 11s. 9d. to 12s. 6d. f.0.b., and unscreened bunkers, 
which are very plentiful, 10s, 9d. to 11s. 3d. Thedemand 
for household coal is better than it was, but it is still 
only moderate. Coke is not plentiful enough to meet re- 
quirements, and quotations are very strong. Ave 
blastfurnace qualities are 163. 94. delivered here, and coke 
for shipment is 183, and upwards f.o.b. 





JAPANESE CONTRACTS FOR RAILWAY_ MATERIAL. — 
Tenders were opened at the Government Railway Office, 
Tokyo, on October 18, for a number of engineering re- 
quirements, and amongst which was an inquiry for 1246 
tons of fishplates, 72 tons of steel bolts and nuts, 44 tons 
of lock washers, and 256 tons of spikes. The bulk of the stuff 
had to be delivered either at Yokohama or Kobe, and 
about one-third of the whole at Sakai, a port on the west 
coast of Japan, necessitating transhipment in Kobe or 
Nagasaki. The re3uit of the tender was as follows: 


£ 
Messrs. Illies and Co. 14,339 
» Takata Gs ye s ... 14,562 
The China and Japan Trading Company 14,988 
Messrs. Mitsui ee sts es cas, Mee 
» Okura 15,647 
» Jardine 15,855 
»  Lsono 16 379 
» Birch ts ve .- 16,411 
The order was taken by the lowest bidder, and placed 


with Krupp. Heretofore these orders have gone either 
to America or England. Of the merchant firms tender- 
ing above, the first isa German firm, and is sup to 
represent Krupp in Japan ; the second, fourth, fifth, and 
seventh are Japanese, the third is American, and the 
sixth and eighth are British. If an order goes past a 
merchant firm, it is not the merchant's fault, as the busi- 
ness is cub by them all to the finest point, competition 
for this kind of business is so severe. The prices above 
include bank interest (as the Government does not pay 
until after thé goods have been delivered into their ‘‘go- 
downs” in Japan, and the goods examined and weighed), 
landing charges, and merchant’s profit, bub do not 
include import duty. The interest might be reckoned at 
about 2} per cent. for about 44 months’ use of the money, 
and the interest on the 10 per cent, deposit made with 
the Government. The landing charges would be about 
4s. a ton. 

University Co.iecr, Liverpoon (StupENTs’ ENGI- 
NEERING SociETy).—The third meeting was held on Tues- 
day, November 12 1901, Professor Hele-Shaw in the 
chair, when a paper was read by Mr. P. H. Powell, B.Sc., 
on ‘‘ Electrical Safety Appliances,” of which the follow- 
ing is a very brief abstract. Mr. Powell first alluded to 
the necessity of providin l 
ductors charged at the high voltages commonly in use at 
the present day, coming into contact with people, and 
went on to describe one of the first systems in use—viz., 
that of protecting the trolley wire on tramway circuits 
by fastening long pieces of cane over it. This system 
has many great objections, most of which, as well as its 
general application, being generally well known. Another 
method was to use guard wires placed above the con- 
ductor, in the same plane, and about 18 in. apart; these 
wires are sometimes, though not always, insulated. r. 
Powell said he did not see much use in insulating them, 
as if a broken telephone wire came in contact with the 
conductor as well as the goard wires, it were better that 
the guard wires should well earthed, when a short 
circuit would result, causing the fuses in the section 
boxes to blow. He also described (1) Canter’s device of 
having the guard wires laid transversely under the wire 
to be protected, and lead weights attached to the tele- 
phone wires, causing them to come in contact with 
the guard wires if broken ; (2) Quiri’s system of having 
a pilot wire lead from the far end of the section sup- 
plied to the switch-pillar, and connected to the shunt 
coil on the switch; so that in the event of a stop- 
page of the current through the coil, the latter allows 
the core to fall, knocking up a catch and releasing the 
switch lever, which is fo: out by a spring, and thus 
cuts off the trolley wire from the feeder. (3) The 
Ulbricht earthing method, which depends on the prin- 
ciple of a momentary connection between the trolley 
wire and the earth, establishing a direct communication 
between the same, this connection —_— sh until the 
apparatus is reset; (4) Messrs. Bostock and Cheetham’s 

nof service only in the case of the trolley wire break- 
ing, and of which Mr. Powell gave the inventor’s de- 
scription; (5) Mr. C. J. Mesurier’s device, providing 
against accidents due either to the overhead conductor 
breaking, or telephone wires falling across it. A descrip- 
tion of several brakes was then given, including the 
slipper,” air and electric types; an advantage of 
the last-named being that the frequency of stoppage 
does not matter, as it is the current from the motors 
driven from the car itself, which furnishes the brake; 
the “‘eddy current and friction” type of brake, in which 
there are three different actions at one and the same time, 
tending to stop the car; and the Westinghouse brake, 
which is also of triple action, combining track brake, 
wheel-rim brake, and axle brake. An elaborate account 
of the various types of switches and fuses in use was 
given, the paper Sant sores illustrated throughout. 
After the paper had m discussed, a cordial vote of 
thanks was given to Mr. Powell. 


means to prevent live con-| 7. 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—There has been a steady inquiry for large 
steam coal at previous rates, but the market for small 
coal has been somewhat easier. The best steam coal has 
been making 16s. 6d. to 163. 9d. per ton, while secondary 
qualities have brought 15s. 6d. to 16s. per ton. Frosty 
weather is giving an impetus to the house-coal trade ; 
No. 3 Rhondda large has made 15s, 6d. to 163. per ton. 
There has been a steady inquiry for patent fuel. Foun- 
dry coke has been firm at 203. to 23s. per ton, while fur- 
nace ditto has brought 17s. 6d. to 183. 6d. per ton. 
regards iron ore, rubio has made 14s. 6d. to 14s. 9d. per 
ton. and Tafna 153. to 15s. 6d. per ton. 


Reg Wales A <_< ieee nee rts of _ from 
the six princi elsh ports, iff, Newport, Swansea, 
Port Talbot, Llanelly, and Neath, in October were: 
Foreign, 1,768,298 tons; coastwise, 348,125 tons; total, 
2,116,423 tons. The exports of iron and steel from the 
six ports for the month were 3753 tons, while those of 
coke were 5473 tons, and these of patent fuel 90,576 tons. 
The shipments of coal from the six ports in the ten months 
ending October 31 this year were: Cardiff, 13,313,382 
tons ; Newport, 2,837,038 tons ; Swansea, 1,739,273 tons : 
Port Talbot, 358,300 tons; Lianelly, 221,017 tons; and 
Neath, 49,428 tons; making an aggregate of 18,518,438 
tons. The exports of iron and steel from the six ports 
were: Cardiff, 23,937 tons; Newport, 23,600 tons ; Swan- 
sea, 328 tons; and Port Talbot, Llanelly, and Neath, 
nil; making an aggregate of 47,865 tons. The exports 
of coke were: Cardiff, 50,194 tons ; Newport, 18,156 tons; 
Swansea, 9086 tons ; Port Talbot, 9179 tons ; and Llanelly 
and Neath, nil ; making an aggregate of 86,615 tons. The 
exports of patent fuel were: Cardiff, 351,012; Newport, 
69,691 tons; Swansea, 395,136 tons; Port Talbot, 52,573 
tons; and Llanelly and Port Talbot, ni/; making an 
aggregate of 868,412 tons. 


A New Industry for Cardiff.—Messr:. Thomas and 
William Smith, steel-wire rope manufacturers, of New- 
castle-on-Tyne, have acquired a site known as the Old 
Soap Works, an acre in extent, at Maindy, Cardiff, for 
the purpose of erecting a steel-wire rope manufactory, and 
also plant for other purposes, 


Mountstuart Dry Dock.—A_ new dry dock which the 
Mountstuart Dry Dock and Engineering Company, 
Limited, Cardiff, has been constructing is now practically 
completed.. The. dock, which is 550 ft. long and 66 ft. 
wide, has been finished, and progress is now being made 
with the removal of the cofferdam and jetty, and with the 
dredging-of:the entrance channel. The work which 
remains to be done in connection with the equipment, 
&c., is expected to be completed by the end of the year. 
The entrance cuts across the former ‘‘lay-up” for the 
pilot boats, and the omnpent has had to dredge out 

u 


another place in the East for their accommodation. 
| a — is the widest [single dry dock in the Bristol 
annel. 


Bute Dry Dock Company.—The directors of the Bute 
Shipbuilding, Engineering, and Dry Dock Company, 
imited, have under consideration a proposal to issue 
debenture capital to the extent of 76,000/., in respect of the 

urchase of the Mercantile Pontoon Company, Limited. 

he Bute Dry Dock Company now owns the whole of 
the ordinary capital in the Pontoon Company, only the 

reference shares and debentures remaining unacquired. 
ft is intended to create 100,000/, capital in debengures, 
bearing interest at the rate of 44 per cent. per annum; 
but the difference between the figures just mentioned and 
this sum (24,000/.) will not be issued until wanted for 
further developments. 


Pwilheli.—The town clerk of Pwllheli has received an 
official intimation of a Government grant of 17,500/. in 
aid of a projected harbour at Pwllheli. 





SUNDERLAND GRAvING Dock.—The River Wear Com- 
missioners have decided to procsed with the construction 
of a graving dock 600 ft. long. The dock, which is esti- 
mated to cost 100,000/., is to be leased to Messrs. J. L 
—— and Sons, a leading firm of Wearaide ship- 

uilders, 


Dover.—The Prince of Wales’ pier, constructed by Sir 
J. Jackson for Dover commercial harbour, is now prac- 
tically completed, and will probably be opened before 
Christmas. Accommodation will be afforded for Atlantic 
liners, which will make Dover a port of call. Electric 
cranes are to be placed on the Admiralty pier for dealin 
with the transference of crates on and off cross:Channe 
steamers. 





ILKEsToN ELkctric TRAMWAYS.—On Tuesday the chair- 
man of the Tramways Committee of the Ilkeston Town 
Council, accompanied by the ex-mayor and others, com- 
menced tramway lines for the north end of the borough. 
Alderman Hunt and several others drove a large chisel into 
the ground at the Cotmanhay terminus of the lines. The 
ex-mayor said he believed the scheme would be a means of 
developing the town. 





Frencn Coat Imports.—The imports of coal into 
France in the first nine months of this year were 9,049,650 
tons, as compared with 9,391,420 tons in the corresponding 

tals British coal figured for 


pee of 1900. In these to { 
,188,810 tons. and 5,471,720 tons respectively; Belgian 
coal for 2,235,250 tons and 3,296,400 tons respectively, 
— coal for 592,120 tons and 578,410 tons respec- 
tively, 








* | that some 


MISCELLANEA, 

A FuND is being formed in Belfast for sinking boreholes 
in the line of the suggested tunnel between Ireland and 
Scotland. 

The discovery of extensive oil fields in Texas has led 
to several of the railroads operating in that State 
taking ateps to equip their locomotives with oil-burning 
furnaces, - 

The American Bridge Company has secured the contract 


‘Ag | to construct twenty steel bridges for the U; Rail- 
way. Theamount of the contract is about 1,000,000 dois. 
Several British and Continental firms tendered, but the 


American Bridge Company not only offered the lowest 
terms, but also guaranteed the completion of the contract 
in the shortest time. 


The traffic muy for the week ending November 10 
on thirty-three of the poy lines of the United 
Kingdom amounted to 1 765,637/., which was earned on 
20,153} miles. For the corresponding week in 1900 the 
receipts of the same lines amounted to 1,767,239/., with 
19, miles open. There was thus an increase of 23981. 
in the receipts, and an increase of 267? in the mileage. 


The Camden and Atlantic City run of the Reading 
Railroad has been mentioned se times in our 
columns. A few gids yn @ train consisting of five cars 
weighing 210 tons behind the tender, made the run of 
miles from start to stop in 464 minutes, the average spee 
being thus 71.6 miles oe hour. Mr. Gibb and other 
officials of the North-Eastern Railway were amongst 
the passe The train made the run without a stop, 
but was checked three times. The maximum 
attained was 85.7 miles per hour. The train was hauled 
by. Vauclain compound locomotive with 7-ft. driving 
wheels, and 2530 square feet of heating surface. 


The enamel paints which have been introduced for 
protecting from corrosion the ballast tanks of steamships 
are finding an additional application in the United States, 
where bitumastic solution, obtained from Messrs. Wailes, 
Dove, and Co., Limited, of Newcastle, has been used for 
protecting the penstock of a turbine wheel. These often 
suffer from corrosion, which, roughening the surface, 
increases the resistance to the flow of water, and diminishes 
the output of the wheel. In one case noted by Mr. D. J. 
Lewis, of South Orange, the enamel paint was sound at 
the end of two years; whilst coats of red lead and coal | 
tar — at the same time were found badly scored at 
the end of a year. 


The Board of Trade have recently confirmed the fol- 
lowing Light Railway Orders: 1. Derby and Ashbourne 
Light Railway Order, 1901, authorising the construction 
of light railways in the County of Derby, from Derby to 
Ashbourne. 2. Bath and District Light Railways Order, 
1901, authorising the construction of light railways in the 
County of Somerset, in the City and ax @ — of 
Bath, and in the rural district of Bath. 3. Tanat Valley 
Light Railway (Amendment) Order, 1901, amending the 
Tanat Valley Light Railway Order, 1898. 4. Mitcham 
Light Railway Order, 1901, authorising the construction 
of light railways in the parish of Mitcham, in the rural 
district of Croydon, in the County of Surrey. 


It is suggested, in /’ Industrie Hlectrique, that a recent 
observation of Dr. Emile Bose, of Breslau, may lead to 
the a of a direct-reading photometer. Dr. 

has discovered that if a slightly acid solution is 
electrolysed for a long period between gold electrodes, 
one of the latter becomes covered with a thin layer of 
hydroxide. If now the Ne oe Wy current is stopped, 
and the electrodes connected through a high-resistance 
vanometer, a deflection is obtained, provided that light 
18 allowed to fall on the electrode covered with the film of 
hydroxide. The intensity of the current varies with 
that of the pie ; and ib is noted that whilst violet light 
lowers the electromotive force obtained, red light aug- 
ments ib. 

Writing in Industrie Electrique, M. E. Hospitalier 
suggests that after all the true solution of long-distance 
electric lines may be found in the use of single-phase 
alternating currents. To this end, however, it is essential 
ind of friction clutch shall be devised which is 
capable of dissipating as heat a very large quantity of 
energy, since a single-phase motor having but an ex- 
tremely small starting — it will be necessary to keep 
it constantly running, and start the train by throwing 
into the friction clutch. The main difficulty to be 
f rb a ‘oh re —— of a In ae 
regards the system many oie ap ub @ si 
trolley-wire or its equivalent would be needed, ge a 
large starting torque would be obtained, and the sub- 
station plant would be of the simplest character, 





Sureway at Las Patmas, GRAND CANARY.—ERRATUM : 
By an undetected printer’s error the style of the builders 
of the slipway at Las Palmas, described on 579. of 


our issue of October 25, was given as *‘ oor 3 ummers, 
and Co, in place of Day, Summers, Co., of the 
Northam Iron Works, Southampton, 





Hicu Ca —— Fae aoe so Leeds he c) 
Com is building min wagons to carry about 32 
porno: 4 for the Imperial military railways in the Traris- 
vaal. aos eons 5 ae ee upon an order from 
the Caledonian way Company for 30 similar wagons ; 
these latter ns are, however, fitted .with three pairs 
of doors on each side to facilitate unloading. are 
supplied with Myigeess. gran and hand brakes. Ib Id 

noted that a 





be many of the earl ons 
the Caledonian system are of a very psf wae - 
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LenotH Over ALL... 


LENGTH BETWEEN PERPEN DICULARS 


BREADTH 


DeptuH or Hop to Tor or Keen 


Dravucut Loapep ... 


DertH or Suction... 


197 Fr. 2 In. 
(60.120 M.) 
187 Fr. 2 In. 
(57.120 M.) 
34 Fr. 5 In. 
(10.500 M.) 
14 Fr. 5 In. 
(4.400 M.) 
11 Fr. 6 In. 
(3.500 M.) 
42 Fr. 7 In. 
(13 M.) 














= ———ew lll Ue =. SS Se eee me ee ee erm aw aaa orh sae OSGaSG Bw GS he! ad oO ¢ SS CB BH SH ! HRHMA 2S HH AKA 














Nov. 22, 1901.] 


ENGINEERING. 


715 





AGENTS FOR “ENGINEERING.” 


Avsraia, Vienna : Lehmann and Wentzel, Karntnerstrasse. 

Oars Town : Gordon and Gotch. 

EpixsureH : John Menzies and Co., 12, Hanover-street. 

FRance, : Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31 bis, Boulevard Haussman. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 

Guamany, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Oo. (for 
Advertisements). 
Lei, : FA. B 
Mulhouse : H. Stuckelberger. 
Guasaow: William Love. 
Inv14, Calcutta: Thacker, Spink, and Oo. 
Bombay : Thacker and Co., Limited. 

Tray : U. Hoepli, Milan, and any = office. 

LIVERPOOL; Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, 6 

Norway, Christiania: Oammermeyers, handel, Oarl Johans 
Gade, 41 and 43. 

New Sour Waxzs, Sydney : Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, Geo it. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

(Norra), Townsville: T. Willmett and Oo. 

RorrerpaM : H. A. Kramer and Son. 

Sourn Austra, Adelaide: W. O. Rigby. 

Unitep States, New York: W. H. Wiley, 43, East 19th-street. 

Chicago: H. V. Holmes, 1257-1258, Monadnock 


Block. 
Victoria, Melbourne: Melville, Mullen, and Slade, 261/264 Collins- 
street. Gordon and Gotch, Limited, Queen-street. 








We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JOHNSON, at the offices of this Journal, Nos. 35 and 3&, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H. Wiury, 43, East 19th-street, New York, 
and Mr. H. V. Homes, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are: 
For thin (foreign) paper edition, 1/. 16s. 0d.; for thick (ordinary) 

r edition, 27. Os. 6d.; or, if remitted to Agents, 9 dollars for 
in and 10 dollars for thick. 
NOTICE TO AMERICAN ADVERTISERS. 

American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Houmgs, 1257-1258, Monadnock 
Block, Chi , or Mr. WitLARD ©. TYLER, 150, Nassau-street, 
Room 1910, New York City, from whom all particulars and prices 
can be obtained. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside es may be obtained on ws repeal Serial 
advertisements will be inserted with all practicable regularity, out 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m.on Thursday. Inconsequence of the necessity 
for going to press early with a portion of the edition 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week, 


SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the Publisher, 
[oe free for twelve months at the following rates, payable in 
vance :— 








For the United Kingdom...........+++ £1 9 2 
»» all places abroad :— 

Thin F COpPlES .....cccce £1 16 0 

Thick eo dese kebans £2 06 


All accounts are payable to ‘‘ ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.C. 

When Fcreign Subscriptions are sent by Post Office Orders, 
advice shculd be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete copies 
through newsagents are requested to communicate the fact to 
the Publisher, together with the agent’s name and address. 

Offices for Publication and Advertisements, Nos. 35 


and 36, Bedford Street, Strand, London, W.C. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
any other publications bearing somewhat similar 
titles. 


TeiecraPHic Appress—ENGINEERING, LONDON. 
TELEPHONE NumMBER—S6638 Gerrard. 














CONTENTS, 





The New Subway in New 


York City (/llus.) ...... 699 


The Institution of Mecha- 


nical Engineers....... 700 


Engineering Valuations (J/- 
PRE ek ecko Sowines 701 
New Satre Dredgers for Ser- 
vice on the Lower Scine 
(Illustrated) .... ....... 705 
Shipbuilders’ Angle-Bevel- 
ling Machine (/llustrated) 706 
500 Horse-Power Compound 
Traction Eogine and Elec- 
tric Generator (Jllus.) .. 70€ 
The David Copper Process 
(Illustrated) ........... 708 
The Barrow Hemat te Steel 
Works (Jilustrated) .... 710 
Notes from the North .... 712 
Notes from South York- 7 
vedevodenesasoneeses 12 


the Northern Counties .. 712 


H PAGE 
Not23 f1om th: South-West 713 
Miecellanea...............- 713 
|| The Gun Power of Warships 715 
The Architec u-al Side cf 

Engineering ............ 716 
The E‘ectrical Induatry.... 716 
The Designirg of War 

Le rs CT ere 717 
ea a ae 718 
Notes from the United 

WOE oi ioe isese'ivvices 719 

Gyroscopic Action and the 

|, Loss of the “‘ Cobra” (J/- 

lustrated) 7 

| Patents in South Africa .... 720 
Industrial Notes 72 

The Electrification cf the 

|| Metropolitan and Metro- 

politan District Railways 722 
The Balancing of Locomo- 

tives (/llustrated) ...... 726 
“ Engineering ” Patent Re- 

|. ecrd (Illustrated) ....... 729 


With a Two-Page Engraving of a SUCTION HOPPER 
DREDGER ; SEINE NAVIGATION. 


TRACTION and TRANSMISSION. 
(Published on the first Tuesday in each month.) 
PART VIII. NOW READY. 
Price 2s., Net; Post Frum 2s. 4d. 
Published at the Offices of Enenmmsrine, 85 and 86, Bedford Street, 
Strand, London, W.O. 


CONTENTS OF PART VIII. 


| PAGR 
The Inner.Circle...........eseee08 129 | Berlin Tramways. By J. Zacharias 171 
The E i |The Kriéger Electromobile. a 


Tr w. 2, Re a 
Plate XLI., XLII., and Ilustra- 





a ul 
By the Hon. Robert P. Porter: 
Il.—Rapid Transit of New 


York (Plates XXXIV. to domes in Text).....0....s.cccees 173 
XXXVIIL., and Illustration New Locomotive for the Central 
$m Text). .cciccoonc-cpecccee 140 London Railway (Plates XLIIL., 
High-Speed Electric Traction in XLIV , and XLV.).............. 180 
Germany (Plates XXX1IX., XL., || The New Electric Power Plant for 
and Illustrations in Text)...... 152 | the Brooklyn Rapid Transit Com- 
Municipal Trading: pany (Plate XLVL.) ..........-+ 18 
(i) By W. Valentine Ball...... 160 |The Goldschmidt Process of 
(J) By Aucther Borough Engi- || Electric Rail Welding (Plate 
cccccccccesccee-epenses 164 a 6 SE rrr Tee 


The Croydon Electric Tiamways 

EN bs sawegnsindd cadah on and Lighting System (Plate 

The Mauchester and Liverpool XLVIIL, and Mlustrations in 
Electric Express Railway...... 168 DIR) oc vsinvccceends: c0aneseesse 188 











NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements, 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 








numbers of ENGINEFRING may be had of the r or of any 


Reapine Cases.— Reading cases for containing twenty-six 
Publishe 
newsagent. Price 6s. each. 








NOTICES OF MEETINGS. 

Tue Surveyors’ InstiTvTs.—Monday, November 25, at 8 p.m., 
when a paper will be read by Mr. A. Dudley Clarke (Fellow), 
entitled : ‘‘ The Final Report of the Local Taxation Commission.” 

Society or ARrtTSs.—Monday, November 25, at 8 p.m. Cantor 
Lectures. ‘The Chemistry cf Confectioners’ Materials and Pro- 
cesses,” by Mr. William Jago, F.C.S., F.I.0. Four lectures: 
Lecture I —Wednesday. November 27, at 8p.m. ‘* Leather for 
Bookbind ng,” by Mr. J. Gordon Parker, Ph.D, Director of the 
London Leather Industries Research Laboratories. Mr. Richard 
Garnett, LL D., C.B., will preside. 

Tug INSTITUTION oF CiviIL ENGINEERS.—Tuesday, November 26, 
atS8p.m. Paper to be submitted for discussion : ‘‘ Train Resist- 
ance,” by Mr. John A. 8. Aspinall, M. Inst. C.E. 

Society or CHEMICAL INDUSTRY: LonDON SxEcTION.—Monday, 
December 2, at 8 p.m., at the Chemical Society’s Rooms, Bur- 
— House, Piccadilly. The following papers will be read 
and discussed : ‘‘The Lemon Oil Industry,” by Messrs. Herbert 
E. Burgess and J. F. Child. ‘‘The Separation of Materials of 
Different Specific Gravity,” by Mr. J. W. Hinchley. 


ENGINEERING. 


FRIDAY, NOVEMBER 22, 1901. 











THE GUN POWER OF WARSHIPS. 

Tuer Admiralty are now preparing for the laying 
down of three immense battleships and six 
armoured cruisers, the designs of which suggest 
the trend of naval opinion, especially as to ord- 
nance. The chief characteristic of both types is 
the increase in gun power, the tendency being in 
this country, as well as in America and in some 
Continental countries, to add to the number of 
weapons of the first class, even at the cost of the 
total number of guns. Thus, the three new battle- 
ships, unlike all their immediate predecessors, 
will have in addition to four guns of 12-in. calibre, 
an equal number of 9.2-in. weapons. The larger 
guns will, as heretofore, be mounted in pairs in bar- 
bettes, forward and aft, and the 9.2-in. pieces will be 
placed one on each side of each barbette. This will 
enable them to be utilised as bow or stern chasers, 
but it has the disadvantage that while all four 12-in. 
breeck -!oaders can be used on either broadside, only 
two of the 9.2-in. pieces can thus be utilised in the 
line-of-battle. The 6-in. guns which they displace, 
however, were similarly restricted in their arc of 
training, but the effort of the warship designer is 
directed not only to secure the highest maximum of 
gun power consistent with other claims—protection, 
speed, &c.—but also to so dispose his weapons as 
to ensure the greatest attack on an enemy, irre- 
spective of the relative positions of his ship. Thus 
it comes that opinion is widely divided on this point 
of the placement of guns. 

It is purely a matter for compromise so as to 
embrace the least evils. The United States naval 
authorities have tried the system of superimposed 
turrets, with the pair of guns of secondary power 
over the usual couple of 12-in. breech-!oaders ; and 
this arrangement, it will be seen, permits of that 
training of all four guns at each end of the ship on 
an enemy on either broadside, which the British 
‘design lacks. In addition to this concentration 








of fire there is the other advantage that for a 

iven offensive quantity less weight of armour 
is involved; and as a barbette like that for 
the new battleships, the Queen and Prince of 
Wales, carries 315 tons of armour, the additional 
protection for the 9.2-in. guns and their mountings 
taxes the displacement capital of the ship designer. 
But against this there is the serious difficulty with 
the superimposed system of concentration of weight 
and of stresses due to the firing of the guns, and 
the still more important objection that one such 
mishap as is to be reckoned upon as of frequent 
occurrence in action may throw out of use at the 
critical moment a larger proportion of guns. It 


2/should be a first principle, in anticipating misfor- 


tune, to so arrange that the proportion of power 
thus lost will be as small as possible, consistent 
with other conditions, From this standpoint the 
British arrangement is preferable. There are ven- 
tilation difficulties with superimposed gun positions, 
and the repair of the larger guns below is certainly 
not simplified. It is true that one man may ‘‘ sight” 
and fire all the guns, but here again there is a con- 
centration of dependence on one factor, with greater 
proportion of loss through failure. American naval 
experts are divided on the merits even after prac- 
tical experience, and it is just probable that it will be 
departed from. We have seen it suggested in ccnnec- 
tion with ships for a European Power that instead 
of having either broadside casemates or a superim- 
posed position for the placement of such guns as 
the 9.2-in., they should be arranged in barbettes 
along the centre line of the ship, between the two 
main gun positions. This, if we mistake not, was 
tried long ago, before even the battleship became so 
packed with machinery. Boiler casings, funnels, 
ship’s boats, and the necessary top hamper gener- 
ally make the idea difficult of realisation ; and 
questions of stability are also involved. 

There is therefore much in favour of the sepa- 
rate positions for the 9.2-in. guns in the British 
ship: they can be more quickly manipulated, with 
a higher-aimed rate of fire. Their superiority over 
the 6 in. gun confers undoubted advantage. Firing 
a projectile of 380 lb., they attain a muzzle energy 
of 19,494 foot-tons, and there is no reason to sup- 
pose that the rapidity of fire will fall short of 3 to 4 
rounds per minute. The 6-in. gun, on the other hand, 
develops 6240 foot tons with its 100-lb. projectile. 
Indeed, this 9.2-in. gun is, for its weight, one of 
the most effective of weapons ; some assume that 
it may yet displace the 12-in. gun even in battle- 
ships—an opinion based on the ineffective work 
done by the larger guns in the attack on Cervera’s 
soeaping ships at Santiago. But with the very 
hard - faced armour now constructed, no such 
change is likely to be made. Effort will rather be 
directed towards making the guns still more effec- 
tive by the use of other powders and forged-steel 
caps on projectiles. In this matter we are not 
quite so progressive as some other Powers, and 
objection is still entertained against nitro cellulose 
powders, which are greatly superior to nitro- 
glycerine combinations, giving quite 10 per cent. 
higher ballistics, because in the earlier stages of 
manufacture, in some foreign countries, there was 
not uniformity in result. This, however, has been 
completely overcome, and the chief of the Ord- 
nance Bureau of the United States Navy, 
Admiral O’Neill, in his annual report just issued, 
refers to this important question. He says: 
‘* The bureau does not doubt the safety of cordite 
powders, but believes that such powders deteriorate 
with age, are very susceptible to changes of tem- 
perature, which affects their efficiency, and are 
very destructive to the bores of the gun.” - There 
is little need to enforce this point ; experience in 
South Africa has helped to bring the point home. 
Again, Admiral O’Neill says: ‘‘ If the rules which 
have been established for the inspection and storage 
of smokeless powder are properly carried out, no 
trouble or danger will be experienced in the storage 
and preservation of nitro-cellulose powder.” 

The same general tendency as to gun power is 
obvious in the case of the design of our new 
cruisers. Speed, at one time, was considered the 
dominant desideratum, and it must ever be an 
important question ; but, at the same time, the 
cementation process of hardening the face. of 
armour has enabled the naval architect to clothe 
the broadside of his high-speed cruiser so as to 
resist attack with the old-time cruiser guns of 6-in. 
calibre ; and thus it becomes imperative to equip 
the opposing cruiser with guns of great penetrating 
power, even at the expense of the number of smaller 
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weapons, to provide armour protection and speed. 
The commerce destroyer of a weaker nation natur- 
ally depends primarily on speed ; but ‘‘ our friend 
the enemy” is, at the same time, adopting a measure 
of protection which, while it may not render the ship 
invulnerable, will nevertheless give her a fair chance 
of maintaining her buoyancy and to get beyond the 
range of many of the existing commerce protectors. 
It is true that in the Blake and Blenheim and in 
the vessels of the Edgar class we adopted 9.2-in. 

uns ; but in later first-class cruisers of moderate 

isplacement, the 6-in. gun has been the heaviest 
piece ; something of greater calibre, well manipu- 
lated, with real armour-piercing shell, would defeat 
the 4-in. or 5-in. hardened armour. Thus the 
change in our new cruisers is most commendable. 
They will be fitted with two of the powerful 7.5-in. 
weapons which Vickers, Sons, and Maxim have 
recently introduced. This will be the first applica- 
tion of this calibre of gun to the Navy, but it has 
been well tried both by the Navy authorities and 
at the company’s Eskmeals range. Under service 
conditions it will develop a muzzle energy of 
11,825 foot-tons with its 200 lb. projectile, as 
compared with the 6240 ft. of the 160 1b. shot by 
the Vickers, the most powerful of our 6-in. pieces. 
This doubling of the power of the blow which the 
heaviest guns may strike will give the new cruisers 
great advantage alike in range and in penetration. 
Not only will they prove effective against a high- 
speed commerce destroyer, but they may harass 
a battleship of less speed if without modern 
armaments; and it would be easy to name 
many such ships still on the effective list. A 
comparison of the eight vessels of the Diadem 
class, built five years ago, with the new vessels also 
indicates the progress in gun practice, and also in 
armour. The Diadems depend upon a 6-in. pro- 
tective deck, the new cruisers will have 4-in. 
hardened steel on the broadside, as well as protec- 
tive decks, although of less thickness. No guns of 
greater calibre than those of the 6-in. type are 
mounted on the Diadems, but of these they have 
14; the new cruisers of the County class, already 
ordered, have also 14, while the six now to be laid 
down will have two of 7.5-in. calibre, mounted 
respectively at bow and stern for ahead or astern 
fire, and both for use on either broadside. There 
are also ten 6-in. guns. As this has been gained 
without reducing the speed, it marks the new ships 
of 9800 tons superior to the Diadems of 11,000 tons. 

The question of weight is an important item ; 
but here there is no detraction from the general 
advantage. The one 7.5-in. gun, with its mount- 
ing, will not weigh any more than the pair of 6-in. 
weapons carried on the same training mechanism 
within an armoured turret as adopted in the earlier 
County cruisers. It is doubtful, too, if the pair of 
6-in. guns will fire a greater number of separate 
shots than the one larger piece. The distance 
between the guns is so small that the work 
of loading, &c., must be greatly retarded by 
the men getting in each other’s way, notwith- 
standing all the ingenuity which has been spent 
on the mechanism, and in the arrangement 
for enabling the one hoist to deliver shot alter- 
nately to the guns on each side of the ammunition 
trunk (see page 201 ante). The6-in. gun has in prac- 
tice a rate of aimed fire of eight rounds per minute, 
but this can never be reached in these turrets. 
The mechanism of the 7.5-in. gun (see ENGINEER- 
ING, vol. lxix., page 745) has a special loading gear, 
consisting of a tray pivoted on a bar at one side of 
the cradle, which is moveable with the gun, and 
this tray is operated by worm and wormwheel gear, 
so that at any position of the gun it can be swung 
into the breech on an axis always parallel with the 
gun. Thus the 200-lb. shots can be fired at the 
high rapidity of six aimed rounds per minute ; but 
this does not need to be attained to equal the per- 
formance of the twin 6-in. sets, especially in view 
of their higher ballistics and greater range. 





THE ARCHITECTURAL SIDE OF 
ENGINEERING. 

On previous occasions we have advocated the 
association of an architect with an engineer in 
the design of structures which, situated within 
city boundaries, should charm the eye as well 
as serve the less :esthetical requirements of the 
public. In view of a recent discussion of 


the matter, however, by Mr. H. H. Statham, 
F.R.1.B.A. (see The Builder, October 5, 1901), 
to which our attention has lately been directed, 





we feel almost inclined to withdraw the recom- 
mendation and advise engineers to rely on their 
own resources till architects are prepared to 
exhibit a less impracticable spirit. In his search 
for beauty of outline, Mr. Statham is apparently 
quite prepared either to contract the water-way 
of such a bridge as that now building at Vauxhall, 
or to raise the ients. In either case the 
ublic in general would be permanent: sufferers. 

he first object of a bridge is to accommodate 
traffic, and we cannot afford to rob the Peter of 
utility to pay the Paul of art. The latter in short 
must be content to wait till the demands of the 
former have been completely satisfied. Architects 
are slow to admit this, and are not prepared to 
accept without protest the conditions imposed by 
the requirements of modern civilisation and make 
the best of them, whether it be a matter of a 
plate-glass shop front, or of a sky-scraper in 
an American city. Both are practically necessities 
of the modern scheme of existence, and it should 
be the architect’s business to discover in them pos- 
sibilities of beauty. So far, the architect has 
done little but bewail the hard fate which has 
condemned him to live in an age in which a shop- 
keeper is not content to display his goods through 
teaded lights, and in which the demand for accom- 
modation on limited areas has compelled him to 
accept the steel-framed building. He has, we fear, 
expended but little effort in the attempt to har- 
monise the new requirements with his views on 
art. 

In calling attention to the architect’s failure to 
attain his ideals in these regards, we in no way 
wish to defend engineers’ architecture, which is 
generally at its worst when most pretentious. 
Gothic and other ornaments are stuck on, which 
have no organic connection with the structure as a 
whole. All we can say in palliation is that when 
architects do come forward, as Mr. Statham has 
done, to show engineers how their work should be 
treated, they too frequently show serious ignorance 
of statical principles, and of the “intention” of 
the main members of astructure. The suggestion, for 
instance, has been made that the polygonal outline 
of the lower chords of the Forth Bridge cantilevers 
should have been replaced by a curve, thus intro- 
ducing gratuitous bending strains into these struts, 
and outraging the eye of every properly-educated 
spectator. A still worse example is afforded by 

r. Statham’s sketches (see The Builder, loc. 
cit. supra.) suggesting an architectural treatment 
of the engineer’s design for the Vauxhall Bridge, 
which is calculated to entirely mask the true 
character of the structure. Thus he does not 
seize on its characteristic features—-the three 
hinges—and embellish them, but breaks up the 
whole of the elevation, arch ring proper and 
spandrel walling inclusive, into a series. of sham 
voussoirs, giving the impression that the arch 
ring extends the full depth of the structure 
between the road-line and the intrados, in place 
of being in thickness a mere 4 ft. or so 
throughout, as it actually is. Near the widest 
part of these sham voussoirs he places great 
shields, which break up the voussoir lines. Appa- 
rently Mr. Statham has not grasped the theory 
of the structure. He expresses the opinion that 
a three-hinged arch is really a couple of huge 
cantilevers, whereas nothing could be further from 
the truth. A three-hinged arch differs from an 
ordinary solid arch merely in that three points of 
the line of thrust are fixed, a fact which facilitates 
calculation, and localises joint action on decentering. 
Architectural emphasis of these three master points 
would therefore have been intelligible and proper, 
but failing this, Sir A. R. Binnie’s original treat- 
ment does not mask the true nature of the design 
to anything like the extent of Mr. Statham’s, and, 
with all its faults, is therefore infinitely preferable, 
as the truth is always preferable to a sham. 

The main defect, ‘od wary of the engineer’s design 
is the heavy cornice along the line of the roadway. 
This breaks into the arch ring near the crown in a 
very unpleasing manner. This arch ring is the 
characteristic feature of the design, and should 
therefore be boldly outlined, with its extrados 
standing free from confusion with any other prin- 
cipal line of the structure. The total removal of 
the cornice in question would therefore be a sub- 
stantial improvement. Mr. Statham’s design, on the 
other hand, is wholly vitiated by his gratuitous 
assumption that a three-hinged arch is really a 

ir of cantilevers. The total inaccuracy of this 
idea is easily realised when one remembers that 





some portion of a cantilever or bracket is always 
in tension, whilst in a masonry arch no tension 
whatever is admitted in any part. 

Again, Mr. Statham appears to think that it 
would have been impossible to construct the arches 
in question wholly of granite masonry without alter- 
ing the proportion of rise to span. This, again, 
is erroneous. A perfectly satisfactory ordinary 
masonry arch could have been built without diffi- 
— to the same span and rise, and with the same 
thickness of arch ring. In fact, whilst at Vaux- 
hall the span is 149? ft. by about 19 ft. rise, 
the Dora Riparia bridge at Turin has a span 
of 148 ft., and a rise of 18 ft.; and, in fact, an 
experimental granite arch was built in the ’sixties, 
at Souppes, with a span of 124.3 ft. and a rise 
of 6.97 ft., and the settlement on striking was 
but 2 in. Indeed, with modern arrangements, 
even very flat arches can be built without trouble 
arising from the opening of joints in settlement. 
But steeped in their worship of medisevalism, some 
architects would seem to have lost touch with pro- 
gress, even in the matter of masonry construc- 
tion. In fact, it looks as if architects seldom 
calculate pressures. or get out lines of thrust, but 
rely entirely on eye-designing. This serves well 
enough where the work is familiar, and on a small 
scale ; but, if we may judge from similar experience 
in structural steelwork, it must in work of an un- 
usual character lead to an excessive waste of mate- 
rial. Engineers have no desire to build ugly bridges, 
and will welcome the assistance of architects ; but 
the latter, if their advice is to carry weight, must 
show themselves endowed with a reasonable appre- 
ciation of the conditions of modern life, and with 
a sufficient knowledge of statical principles to 
enable them to grasp the function of, at least, the 
main constituents of a structure. 





THE ELECTRICAL INDUSTRY. 

Amone the many matters touched upon by Mr. 
C. H. Wordingham in his inaugural address, de- 
livered last Tuesday evening before the Manchester 
Section of the Institution of Electrical Engineers, 
the most interesting was the condition of the elec- 
trical industry, and the causes which have rendered 
it unable to meet the demands made on it. As 
every one knows, most of the orders given out dur- 
ing the past year for really large electrical plant 
have been secured by American and Continental 
manufacturers ; and the idea has arisen in the 
public mind that British engineers are not only 
incapable of constructing such machinery, but also 
that they lack the skill to design it. 

Mr. Wordingham traces this fallacious idea to 
several causes. First, to our national habit of 
self-depreciation, which makes us praise the 
meth and products of foreigners, to our own 
detriment. Secondly, to the fact that it is in 
accordance with good business principles for the 
foreigner to accept low prices in order to get a 
footing in a new market, and therefore the home 
manufacturer is often undersold. Thirdly, to over- 
production and industrial depression on the Con- 
tinent, which forces engineers there to choose 
between selling at a loss and closing their works. 
Fourthly, that the same reason enables the foreigner 
to promise early delivery. His order-books are 
bare, and nothing stands before the execution of any 
order he may secure. Owing to the want of fore- 
thought of those in charge of electrical under- 
takings here, the demand is allowed to overtake 
the supply; and then machinery is called for in 
great haste, and sometimes is even supplied before 
the auxiliary contracts for buildings, boilers, and 
the like, are half executed. All these causes work 
to the disadvantage of the British manufacturer : 
although he can turn out machinery which cannot 
be excelled either in design, workmanship, finish, or 
durability. 

Mr. Wordingham says that he does not presume 
to suggest a remedy for this state of things, and 
then immediately puts forward the heroic counsel 
that engineers must join hands and combine—not 
as has been done in many branches of com- 
merce to raise prices, but to lower them, and s0 
drive away the competitors who now menace their 
very existence. It seems strange to suggest a com- 
bination to lower prices ; that is a matter any man 
can do for himself, and which he must do when he 
runs out of ordere, or else close his establishment. 
The manufacturer who refuses to do so is simply 
left out of the competition. Works cannot be 
extended and tools bought when profits are not 
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being made; and it is just the want of greater 
facilities for manufacture at home which lets in 
the foreigner. He has had several years of splen- 
did trade under fiscal protection, and his works 
have grown to an enormous size; while at the 
same time the manufacturing processes have become 
perfected by a succession of orders for the same 
articles. These are very difficult conditions to 
meet, but the man on the spot has always an ad- 
vantage, and our foreign friends will not be willing 
to continue supplying us at a loss always. Their 
home depression will pass away, and they will tire 
of a turn-over with no profit. 

The subject of the electric industry is bound up 
with that of municipal trading, and there are many 
persons who would attribute our backwardness 
in the former entirely to the popularity of the 
latter. Mr. Wordingham apparently does not 
hold this view; indeed, he has been looked 
on in the past as one who, up to a certain 
point, was eager in his defence of municipal 
privileges. Now that he has severed his con- 
nection with the City Council of Manchester, he 
appears in the réle of the candid friend, and his 
remarks carry the weight of one who knows both 
sides of the question. To begin with, he adopts 
the definition of the Lord Provost of Glasgow as to 
the conditions necessary to render an industry a 
proper one for a municipality to take up. ‘‘It 
must be monopolistic in its nature, must be a 
necessity for the inhabitants of the district, and 
must cause interference with the streets.”  ‘‘If,” 
says Mr. Wordingham, ‘‘ municipalities stop short 
at the point indicated, and confine themselves to em- 
ploying plant manufactured by private companies, 
and using it for the supply only of public necessities, 
the manufacturing portion of the electrical engi- 
neering profession, at all events, has nothing to 
lose and everything to gain by the establishment 
of undertakings for which capital is found at a low 
rate of interest.” This, of course, entirely over- 
looks the fact that the reason why the British 
manufacturer cannot compete in electrical machinery 
with the foreigner, is that the latter has already 
equipped his own country, while the municipalities 
here were considering the matter, and that it is 
he who is now in a position to reap the advantage 
of English cheap capital. However, that is a 
twice-told tale, and we will not weary our readers 
by going over the old ground again. 

Mr. Wordingham is more interesting when he 
discusses the inherent weaknesses of municipal 
management. He puts, first, the liability to an 
entire change in the constitution of a committee 
from political reasons. Next, the large size of 
most municipal committees, which tends greatly to 
hamper the work, and to preclude the prompt 
action necessary in commercial undertakings, while 
the class of men preponderating on town councils 
tends yearly to deteriorate. Men whose business 
is confined to the keeping of small shops find 
themselves called upon to direct large undertakings, 
requiring for their conduct a very Napoleon of 
commerce. Again, there is a tendency on the part 
of members of municipal committees to seek to 
shine as technical experts, often deriving their 
knowledge from some friend who has a smattering 
of the subject. These men insist upon interfering 
with their paid advisers, often marring their care- 
fullythought-out plans. Lastly, thereis the danger-— 
and it is a very serious one—of political considera- 
tions being allowed to influence the policy of 
municipal trading committees. More especially is 
this the case where any question of labour arises. 
Many members are in abject terror of the working- 
class vote, and will go to almost any length to avoid 
losing it, with the result that the undertaking is 
severely handicapped. 

The above is quoted almost textually from the 
address, and is a severe indictment of the manage- 
ment of industrial enterprises by corporations. It 
is wonderful that they are so successful under such 
adverse conditions. The good results they do 
attain must be ascribed in large measure to the 
efforts of the permanent officials, whose positions 
cannot be very pleasant. Having to thread their 
paths among the suggestions of amateur engineers 
and electricians, they need a double measure of tact 
and amiability, and at the back of these a large 
fund of firmness. A second-rate man would lose 
all heart under such circumstances, and allow 
matters to drift to disaster. 

_ Mr. Wordingham takes an intermediate position, 
in relation to the electrolysis of gas and water 
pipes, between those who argue that no liability 





rests with the traction companies, except to obey 
the Board of ‘Trade rules, and those who would 
fetter them with a load of disabilities. His view is 
that it lies with the owners of the pipes to prove 
that the damage is due to electric action, and that 
when they have done so, the electric interests 
should bear the cost. This, however, is a matter 
which is not likely to lead to much trouble in the 
future, as the growing use of negative boosters 
and feeders limit the drop of potential below the 
Board of Trade requirements. 

In the matter of schemes for the supply of 
electric energy over a large area, Mr. Wordiogham 
is not an enthusiast. He sees many difficulties 
ahead. In the first place, the works do not exist in 
England for the manufacture of the machinery, and 
if it be required now, it will have to be ordered 
abroad. In Germany the banks financed the manu- 
facturers so liberally that the works grew as fast as 
the demand, But here that kind of aid is almost 
non-existent. The banks have other outlets for 
their money than manufacture, and prefer the quicker 
and safer trade of bill-discounting. It would be 
a hopeless task to raise money here for the con- 
struction of works in advance of the demand ; it is 
difficult enough to get it when the demand exists. 
As to the future of the stations when built, Mr. 
Wordingham is not sanguine. He does not agree 
that the power factor over a large area, including 
snjall and scattered towns and villages, will be 
greatly better than the individual factors ; and he 
does not see why a number of inherently unprofit- 
able towns, when connected by mains, the interest 
charges on which represent a large proportion of 
the total probable revenue, will be converted into 
a gold mine by the use of the magic words “‘ supply 
in bulk.” 

We have only been able to notice a few points 
in this address. It is a difficulty with these 
compilations that they are generally too long to 
print in full, and that they cover so wide a grouid 
that justice cannot be done to them in an abstract. 
This is the more to be regretted when they deal 
with subjects of present-day interest, and when the 
author is not afraid to give his views, and show 
that he has formed opinions on the subjects of 
which he treats. Ina former address before the 
same society, when known as the Northern Society of 
Electrical Engineers, Mr. J. S. Raworth commenced 
his remarks by saying that mankind wanted more 
of everything, except of presidential addresses ; and 
this is certainly true of the majority of those orations. 
But there are exceptions, and when, as in this case, 
a President will give the results of his experience, 
he will always find hearers and readers. We are 
not of those who would rigidly exclude all debate- 
able matter from such addresses, for to do that is 
to deprive them of interest. There are certainly 
plenty of inaccuracies that go unchallenged before 
technical societies when the meeting is open for 
discussion ; while in other walks of life it is not 
customary to confine every speaker to platitudes. 
If it were, gatherings for speechmaking would 
become more tedious than they generally are at 
present. Weare often in disagreement with Mr. 
Wordingham, but he is always worth listening to, 
for he holds pronounced opinions and knows how 
to make out a good case for them. 





THE DESIGNING OF WAR VESSELS. 

Tae German Emperor, whose versatility as a 
universal provider of information has hardly been 
equalled since the publication of ‘‘ The Child’s 
Guide to Knowledge,” has been instructing his 
Admirals and the world at large in the way to 
design and use a navy. Our own leading journal, 
fired by so bright an example, has been directing 
some of this fertilising educational flood over British 
fields. At a meeting of the German Society of 
Naval Architects, the Emperor not only listened 
to a technical paper ‘‘On the Disposition of Guns 
in Battleships and the Results upon Naval Archi- 
tecture,” but actually took part in the discussion ; 

robably an unprecedented thing for a monarch, 
but the German Emperor is essentially unprece- 
dented. He treated the subject ab ovo ; going back 
to the days of galley-ships-of-the-line ; for, a true 
Teuton, his mind is essentially encyclopzedic. His 
Majesty worked through the long era of masts and 
sails, arriving finally at the day of the steam-driven 
armour-clad. Lessons to be learnt by admirals of 
modern fleets from the tactics of oar-propelled 
galleys were impressed ; the Battle of Lepanto and 
Don John’s semi-circle appearing in due course. 





We do not feel we are qualified to give our readers 
the benefit of conclusions to be drawn from this 
Imperial disquisition on the art of destruction ; but 
the prosaic details of ship design are more within 
our mental grasp. His Majesty said that the dis- 
tinctive point of German construction is ‘ that 
from the first it was our object to secure for naval 
officers who sail and fight the ship the greatest 

ossible influence upon constructors and builders. 

n fact, we are the first nation that has ventured 
to place an active navy captain at the head of our 
Construction Department.” 

The Emperor appears to have been misled in 
regard to his facts ; at any rate, so far as the British 
Service is concerned. The Controller of the Royal 
Navy, who is sometimes, though rarely, a captain, 
but generally an admiral, is the head of the Con- 
struction Department at our own Admiralty ; whilst 
at the Royal Dockyards the captains or admirals 
superintendent are the chief authority. Our 
Director of Naval Construction and our Engineer- 
in-Chief are but officials in the Controller’s Depart- 
ment at Whitehall ; whilst chief constructors. and 
chief engineers at the dockyards are subordinate 
to the rule of the naval officer who is superintendent. 
The professional officials are subject to the com- 
mands of naval officers in both instances. As a 
matter of practice the naval officers have the con- 
trol of ship design. When the design of the ships 
of the Royal Sovereign class was got out, the pro- 
cedure followed was made public by an official 
document—a most surprising and unusual event. 
It will be remembered that the military features 
were settled at a conference of naval officers, and 
the duty of putting these features into practical 
shape was alone left to the constructors and engi- 
neers. 

This is the orthodox method of procedure, and 
one that is stamped by common sense. The 
naval officer should, by his training and expe- 
rience, be the best judge of what is needed to 
make the most efficient fighting machine. Whether 
gun-fire, speed, or armour, should preponderate 
in any given class of vessel, are details learnt 
through strategy and tactics acquired at sea and by 
long study of the science of naval warfare, and of the 
experiments undertaken to ascertain the efficiency 
of guns, armour, &c. That is the naval officer’s 
business. He does not know, however, to what 
extent it is possible to combine each of the qualities 
respectively in one design. All military features 
mean simply added weight, and the natural laws 
which govern displacement, stability, speed, &c., are 
inexorable. The naval architect can interpret 
these. It is obvious that the ship cannot have 
artillery, protection, and speed in excess. The 
naval architect can say: ‘*If you must have 20 
knots and so much armour protection, you cannot 
have so many or so big guns. Which will you 
sacrifice ?’ In fact, the naval officer designs the 
ship, the naval architect works out the details. 

This, as we have said, is common sense; but 
what is not common sense is that the admirals, 
having told the constructors and engineers what 
they need in the completed ship, should interfere 
as to the way their instructions are to be carried out. 
The military design having been settled by execu- 
tive naval officers, they should stand aside until 
the ship is built ; and then, if the constructors and 
engineers at the Admiralty or the dockyards have 
not carried out the design, it would be they who 
would be responsible. The controllers and admirals 
superintendent of dockyards are more than redun- 
dant ; they prevent those who could really control 
and superintend taking up their proper positions 
and due responsibilities. Until reform in this 
direction is brought about, the Navy will never get 
ships built efficiently, cheaply, and expeditiously, 
either by the Royal dockyards or by contractors, 
and this, in spite of all that committees of inquiry, 
dominated by naval officers, may say to the con- 
trary. The sway of the uninstructed amateur can- 
not be otherwise than pernicious. 

The German Emperor, who works as conscien- 
tiously at arriving at the true inwardness of things 
as any man in Europe, page to have an idea of 
these important facts. ‘‘ No doubt,” he says, ‘‘ the 
shipbuilder must arrive at a compromise between 
the conditions of artillery fire, the power of the 
engines, and the tactical requirements of the naval 
officers.” If His Majesty will carry his convictions 
further, and determine that the proper and in- 
structed authorities shall be empowered to carry 
out the work, he may set a useful example that we 
shall, perhaps, be wise enough to follow. At the 
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meeting to which we have referred, His Majesty, 
with the true histrionic instinct, which is one of his 
most valuable gifts, felt that his long and serious 
speech needed, possibly, some relief ; and he told a 
little tale which was truly humourous. He explained 
how his zeal for naval architecture led him to inquire 
of an old naval officer what the ‘‘ meta-centrum ” 
was. The officer said ‘he did not quite know, he 
believed it was a secret ; but if it were placed in the 
truck at the masthead, the ship would capsize.” 

The Times Berlin correspondent, to whose report 
we are indebted for these details, appears to have 
considered that the Imperial joke needed journalistic 
explanation. ‘‘ For the benefit of those-—and there 
must be many,” he adds with undoubted truthful- 
ness, ‘‘ who are in the position of His Majesty’s 
captain as regards their knowledge of naval tech- 
nology, it may be mentioned that the ‘ meta- 
centrum’ is a point in an imaginary perpendicular 
line passing through the middle of a ship, at which 
that line would be cut by the level of the water” ! 
We hope Sir William White, in the next edition of 
his ‘‘ Manual of Naval Architecture,” will take 
note of this enlightenment of the ignorance of 
average humanity, and will correct the mistaken 
description he has incorporated in his work. We 
think, however, there must be a slight misprint 
somewhere, for every one knows that the metum- 
centrum, as made in Germany, is calculated from 
the equator—we should say the equatum—not the 
water-line. When not in use it is always placed 
under the.charge of the senior navigating officer 
of the marines. 





NOTES. 
Tue Krifcer ELecTROMOBILE. 

Or the many motor cars that took part in the 
Automobile Club run from London to Southsea, on 
Saturday last, probably the most interesting was 
the Kriéger electromobile. This was not the 
‘** Powerful,” which last summer made the very 
remarkable run from London to Glasgow and back : 
a record performance which has been carefully re- 
ported on by Mr. Conrad W. Cooke in the pages of 
TRACTION AND TRANSMISSION. It was a smaller car 
that made such a good record in the London- 
Southsea run, and was built by the Kriéger firm 
to the specification of the British and Foreign 
Electrical Vehicle Company, of 4, Bloomsbury- 
place. The weight of the car in running order is 
1 ton 16 cwt., and it took five passengers. The 
following particulars of the run were taken by Mr. 
Llewellyn Preece, and will be read with interest : 


a eae Times. | Distances. | Saget per 
Nov. 16 miles | miles 
Automobile Club .. 9.87 a.m. 
Egham Hill .. «1 SESB - s 23 12} 
2 eo 1141 ,, 
Winchester .. 2.40 p.m. | 44} 14} 
” 4.22 ,, 
Coshan | a | 23} 13} 


The total timed distance was 90} miles, the total 
time 6 hours 26 minutes, and the average speed 14 
miles an hour. The run from Cosham to Southsea 
was 6 miles. At the start the voltage was 95, 
which fell at Southsea to 86, in each case with 30 
amperes. A charge of 30 units was put into the 
cells before starting, and 6 units at Winchester, 
where the stoppage was made for lunch; on the 
journey only the prescribed stoppages were made. 
This performance was a better one than that of the 
‘*Powerful,” and promises well for the future of the 
Kriéger electromobile, in the hands of the English 
company. 


THe Crry anv Sovrn Loypon Rartway. 

The City and South London Railway was the 
first deep-tunnel line—the first tube railway— 
in the world. It was designed by the late Mr. 
J. H. Greathead, and built, uncer his supervision, 
by the shield which he invented, and which has 
since been used in many other tunnels. Originally 
it ran from Stockwell to the Monument, that por- 
tion being opened in 1890. In February, 1900, a 
portion of the line was temporarily abandoned, 
and a new line was constructed from the south side 
of London Bridge to Moorgate-street. In June of 


the same year the southern end of the system was ex- 
tended from-Stockwellto Clapham Common. Now, 
in the present week, the northern end has been 
carried to the Angel at Islington, and opened 
for traffic, so that there is direct communication 
from Islington to Clapham Common, connecting 





two hitherto somewhat inaccessible suburbs. The 
journey is now made in 27 minutes by trains 
having 2} minutes headway, and it is expected to 
decrease the time shortly to 24 minutes, and to 
run trains at two minutes during the busy hours, 
morning and evening. Even this short interval 
might be further reduced were it not for the great 
crowds to be dealt with at the Mansion House 
Station. It often takes a minute to fill and empty 
a train at this station. The total length of the line is 
6} miles, and the speed 14 miles an hour, including 
12 stops. There is before Parliament a project, sepa- 
rately promoted, to carry the line from the ‘‘ Angel,” 
along Pentonville-road and Euston-road to Euston 
Station; and if that undertaking is carried out, the 
line will make connection with quite a large number 
of railways, including the North- Western at Euston, 
the Midland at St. Pancras, the Great Northern at 
King’s-cross, the Metropolitan at King’s-cross, the 
Great Northern and City (under construction) at 
Old-street and Moorgate-street, the Metropolitan 
at Moorgate-street, the Central London at the Bank, 
the London, Brighton, and South Coast, and the 
South-Eastern and Chatham at London Bridge, and 
the South-Eastern and Chatham again at the Ele- 
phant and at Clapham-road. None of these are 
physical junctions, but in some cases there are 
covered ways between the two stations, and in all 
the distance is insignificant. Not only was the City 
and South London Railway the first of its kind, 
but it has been worked out on independent lines, 
by British engineers. The early electric equipment 
was designed by Dr. Edward Hopkinson (Messrs. 
Mather and Platt), and when the extensions out- 
grew its capacity, the directors, instead of going to 
America for ideas, adopted the three-wire system 
of transmitting electric energy, this railway being, 
we believe, the first and only example of this 
system applied to traction. They built a new 
engine and boiler-house, and installed new machi- 
nery of the latest type, fitted with all possible 
labour-saving appliances. This station is situated 
at Stockwell, and there are sub-stations at London 
Bridge and at the ‘‘ Angel.” These sub-stations 
are fed at 1000 volts above the earth, at 2000 volts 
across the outers, the additional 500 volts being 
boosted up on the switchboard at Stockwell, and 
reduced at the sub-stations by special continuous- 
current reducers made by the Electric Con- 
struction Company. At each station there is a 
battery of 250 Tudor cells to steady the current, 
and to drive the trains when the main current 
is cut off. At the ‘‘ Angel” the station is in a 
tube 30 ft. in diameter, the lower part of the 
tube serving as a house for the machinery. New 
rolling stock is being built for the traffic, including 
more powerful locomotives and ten trains of four 
coaches each. In a short time there will be twenty- 
four trains in operation. All the new hoists are 
operated by electricity, and have been provided by 
Messrs. Easton and Co., Limited, of Erith. Mr. P. V. 
McMahon is the engineer of the railway company. 


THE CoMPLETION OF THE MANCHURIAN 
RalLway. 


We have frequently remarked that the engineer 
is a more powerful personage than the politician, 
or even the military man. By his works he creates 
conditions against which these cannot prevail, and 
hence the necessity for the study of what we have 
called industrial dynamics. The engineer may 
call forces into action which upset the calculations 
of all who confine their attention to merely local 
conditions. The developments which have taken 
place in the methods of communication have 
shrunken the globe into small dimensions, and 
brought economic conditions to something like 
equality, We have had many examples of 
this during the past quarter of a century, and 
probably the most recent will be the most im- 
portant. The congratulations which passed be- 
tween the Czar and M. Witte on the completion of 
the Manchurian extension of the great Siberian rail- 
way were fully justified, not only bythe magnitude of 
the work which had been done, but also because of 
the results which were certain to follow. While we 
cannot justify all that has been done in the name 
of Russian diplomacy, we must confess that a great 
deal of the criticism which has been made of their 
work in the Far East has been very unfair. A 
well-known man recently remarked that the 
Russians had not taken possession of any terri- 
tory which was of any use to any other Euro- 
pean Power ; and that if he were a Russian, he 
would rather die than give up the determination 





to have a free opening to the Pacific Coast for their 
vast territories in the north of Asia. It is only ten 
years since the Czar, then on a tour round the 
world, cut the first sod of the railway at Vladivos- 
tock, and from that time the work has been carried 
out with an unceasing and tireless energy. The Czar 
was justified in the warmth of his language to M. 
Witte, when he said, ‘‘I congratulate you on the 
completion, within so short a time, and amid 
incredible difficulties, of one of the greatest rail- 
way undertakings in the world.” We have 
from time to time given some account of the 
details of that work; our object now is not to 
enter into these, but merely to note the comple- 
tion of a very important section, which is destined 
to have great economic, industrial, and political 
results. As originally planned, the terminus of 
the railway was to be at Vladivostock ; but, since 
the undertaking was entered upon, events in the 
Far Kast haveadded to thescheme. If that scheme 
had been British instead of Russian, no criticism 
would have been offered in this country to those 
developments. The acquisition by Russia, in 1898, 
of Port Arthur and Talienwan, with the right to 
connect these places with the main Siberian 
system by a railway through Manchuria, not 
only added to the magnitude of the undertaking, 
but also to its commercial and industrial import- 
ance. It is expected when the line is in good work- 
ing order, and when trains may run uninterruptedly, 
that the distance between Moscow and Vladivos- 
tock or Port Arthur will be covered in about ten 
days at a fare of 12I. for first-class sleeping car. 
It is also estimated that the journey by the 
Siberian route from London to Shanghai will 
take 16 days, and cost 32l., instead of the 35 
days and 90/. involved in the present sea route ; 
but probably this calculation is unduly opti- 
mistic. In any case the commercial results must 
be very marked. No doubt a great portion of 
the heavy goods will still be sent by sea; but 
much of the lighter goods and a large proportion of 
the passengers will go overland. The industrial de- 
velopment of Siberia, however, opens up possi- 
bilities which it is impossible at the present time 
even to imagine. Politically, the railway brings 
Russia right into the politics of the Far East, and 

laces her practically within striking distance of 
Pekin. We will not, meantime, attempt to follow 
the commercial and political results which are 
certain to follow, but even to superficial observers 
these must appear to be very great. 


THE INTERNATIONAL ASSOCIATION FOR TESTING 
TECHNICAL MATERIALS AT BUDAPEST. 


The International Association for testing tech- 
nical materials met at Budapest in the week Sep- 
tember 9 to 14, under the presidency of Professor 
L. von Tetmajer, who was re-elected president 
for the next conference, to be held at St. Peters- 
burg in 1903. The Budapest meeting was attended 
by 424 delegates and members, comprising 175 
from Hungary, 44 from Austria, 72 from Germany, 
38 from France, 27 from Russia, four each from 
the United Kingdom and the United States ; all 
European States, including Turkey, were repre- 
sented, with the exception of Greece. Reports 
from the respective national associations were pre- 
sented by Professors Howe, of New York, Le 
Chatelier, of Paris, and Martens, of Berlin ; and, 
further, by Professor Rejté on behalf of the 
Hungarian Organising Committee. The Congress 
was overburdened with papers, not all of which 
were in print. Otherwise the arrangements were 
excellent, and the three days’ excursion which 
followed the five days’ meeting, down the Danube 
to the Beoczin Cement Works, near Peterwardein, 
the Resicza Iron Works, the Iron Gates, &c., was 
thoroughly enjoyed by the 150 participants. 
The Government placed an express train en- 
tirely at the disposal of the members for this 
excursion. The Congress deliberated in two sec- 
tions, dealing respectively with metals and with 
stones, cements, &c. The first, Section A, received 
many papers, among which we may mention a com- 
prehensive report on the Strengths of Materials, 
by the President, taken as read ; Baron Jiiptner's 
paper on The Carbon Modifications in Iron ; 
further, those by Mesnager (Paris) on O tical 
Tests; Osmond and Cartaud, on Metallo-Micro 
scopy; E. Heyn (Charlottenburg), on The Influ- 
ence of Hydrogen on Iron and of Oxygen on 
Copper. A. Wahlberg’s (Stockholm) paper on 
Impact Tests after Brinell at Ordinary and Very 
Low Temperatures, and on Brinell’s Sphere 
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Tests, unfortunately not in = was vigorously 
discussed. Many—notably French members—in- 
sisted that the habitual methods of testing did not 
suffice to characterise materials like mild iron, and 
that impact tests with indented rods should be 
adopted. Others pointed to the great difficulties 
of arriving at methods which would secure com- 
parable results. The Congress hence contented 
itself with expressing a desire for further investiga- 
tion of the matter, and with recommending such 
tests. Ina paper on The Inter-relation between 
the Phenomena of Mechanical, Electrical, and 
Magnetical Polarisation, Professor von Hodr 
(Budapest) proposed that mechanical tests should, 
so far as possible, be conducted parallel with elec- 
trical and magnetical tests; and this motion was 
carried as a general resolution by the Congress. 
Electricians will welcome this resolution. Dr. 
Wedding announced that the International Sidero- 
chemical Laboratory would be opened at Ziirich 
in the Polytechnicum as soon as the grant of 
16,000 francs had been passed. Section B also 
received many papers, especially on cements and 
concretes, and on ‘Armei’ Concretes (Concrete 
Constructions strengthened by Iron). We notice 
among the authors Gary (Charlottenburg); Con- 
sidére, Mercier, Le Chatelier, and Leduc (Paris) ; 
B. Blount (London); Baire (Amsterdam); Bel- 
elubsky (St. Petersburg); Foss (Copenhagen) ; 
Feret, Zielinski, Zhuk, and Schaffarzik (Budapest). 
Definitions of Portland cements were proposed by 
E. Schott (Heidelberg) and Kirsch (Vienna). A 
direct attack was made against the use of 
blast - furnace slags in Portland cements, and 
after a long and lively discussion, the following 
definition was accepted: ‘‘ Portland cement is 
an hydraulic cement, obtained by heating a natural 
or an artificial mixture of lime and clay, or 
other materials containing silicates, to sinter- 
ing; the product is ground to a fine powder. 
The Congress does not regard as Portland ce- 
ments any other hydraulic cements, nor mixtures 
of Portland cement with other substances.” 
Herfeldt (Andernach-on-the-Rhine) reported on 
testing of puzzolane and trass. The St. Petersburg 
meeting of 1903 will be held by invitation of the 
Russian Government. The Association has been 
in working order since 1896. 


Heavy Dimension GRINDING. 


Ina paper read before the Manchester Associa- 
tion of Engineers, Mr. Hans Renolds, who has done 
so much towards bringing to its present pitch of 
perfection chain-gearing, described a recent de- 
velopment of dimension grinding in the United 
States. Reamers, milling cutters, and the like 
have long been finished by means of a grind- 
ing machine, and, in fact, without the latter would 
be valueless from a commercial point of view, 
and hardened surfaces generally have also been 
quite commonly brought to truth in a similar 
way. The method has, however, been used com- 
paratively little for finishing unhardened work ; 
and as it necessarily involves an additional handling 
of any piece treated, it would seem at first sight 
that in such cases grinding has little to recommend 
it. Mr. C. H. Norton, however, an American engi- 
neer with a large experience in grinding machinery, 
thought differently, and when unable to persuade 
large firms to take the matter up on the scale 
he had in view, determined to open a factory, in 
which grinding was done for the trade generally. 
The machine he has constructed for the purpose 
will finish off cylindrical work 8 ft. long by 18 in. 
in diameter, and is of an extremely massive con- 
struction. The emery wheels used are 24 in. in 
diameter. The work operated on is traversed, and 
not the emery wheel, though provision is made 
for feeding the latter towards or from the work, 


the actuating screws being fitted with micrometer | ¢ 


heads, which render the grinding of a cylinder to a 
predetermined size a very simple matter. Both 
work and emery wheel revolve, but the speed 
of the former is so adjusted in relation to the 
rate of traverse, that at each revolution of the 
work the total traverse is equal to the width 
of the wheel. All guiding surfaces are, of 
course, very carefully protected from particles 
of emery or other dust, and the arrangement 
for varying speeds and feeds admits of practically 
instantaneous changes being made without the 
necessity of stopping the machine. This is accom- 
plished by joining the different steps of the belt 
pulley by conical surfaces, up or down which the 
elt can be forced from: one step to another with- 





out stopping the machine. Mr. Norton states that 
it is a bad plan to put the machine in charge of a 
good turner, as the latter is misled by his lathe 
experience, and therefore fails to get the same out- 
_ from the machine as an inexperienced but intel- 
igent labourer. Thusin using the steady-rests the 
latter does not trouble to ‘‘ spot off” bearing 
places for them on the rough-turned bar; but 
simply lets them rest on the rough-turned surface 
and goes ahead. The use of these steady-rests is 
found advisable even on the heaviest work. Thus 
Mr. Norton states that without the steady-rests, 
a locomotive piston-rod, 34 in. in diameter and 
50 in. long, and rough turned 54; in. over size, 
will require two hours to finish ; whilst by using 
steady-rests the work will be finished with equal 
accuracy in thirty minutes. Mr. Norton’s firm 
are now doing a very large business in finishing 


with their machines work from outside factories. | gj 


This comes to them rough-turned from ;}, in. to 
yy in. over size, and is then finished in the grind- 
ing machine to size within the ;g59 of an inch in 
much less time than would be needed for finish- 
ing on the lathe, and the work turned out is, 
moreover, more truly cylindrical, and has a sur- 
face which requires neither file nor emery cloth 
to render it smooth. As an instance of the 
time saved, Mr. Hans Renolds showed at the 
meeting two bars 14 in. long and originally 
22 in. in diameter. The one was rough turned to 
2} in. in diameter, and the other, after roughing 
in a similar way, was finished to 2,3; in. in 
diameter by grinding, the time taken being 
12 minutes. To finish the bar entirely in the 
lathe would have required, by turning and filing, 
seven or eight times as much time. Mr. Renolds 
mentions that Corliss valves 8 in. in diameter 
and 48 in. long are sent to the Norton factory 
for finishing from engine- builders as much as 
1000 miles away. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 14. 

THE activity in iron and steel has been a surprise 
to manufacturers, consumers, jobbers, and others, and 
the inquiries of the past forty-eight hours indicate the 
strong probability of a heavier demand than has yet been 
experienced for early deliveries. While prices have not 
yet advanced, and while it is safe to say that advances 
are improbable, there are enough who think otherwise 
to give the market an unsettled condition and to 
lead to higher prices for special accommodation. The 
event of the past few days has been the attempted 
organisation of a 50,000,000 dols. trust made up of 
nearly all the independent plate mills outside of the 


great Jones and Laughlins plant at Pittsburgh. This| ¢ 


combination will work in harmony with the United 
States Steel Corporation, if it goes through, as it 
appears to be on the point of doing. he com- 
bining tendency is at work in other directions, 
and we may expect the so-called independent 
producing interests to very largely come under 
the control of the great central power. The volume 
of business for the past week has been exceptionally 
large, and it is quite probable that demand will con- 
tinue about as it has 
will make purchases for summer delivery. The great 
feature of the past few days has been the scarcity of 
cara, which amounts toa famine. There are not enough 
cars to haul finished products, coke or coal, wheat or 
lumber, and many other heavy articles of merchandise. 
The condition was never so intense and ag ravating as 
it is, and the pressure for rolling stock is likely to con- 
tinue for an indefinite period. Steel rail activity is 
as great as others, and the estimated volume of busi- 
ness, including unfilled orders, is now placed at 
1,300,000 tons. Railroad requirements are far from 
being filled. Numerous heavy requirements are being 
heard of. All lines of hardware manufacture are 
crowded. Great activity continues in engineering and 
mechanical branches. Electrical equipment plants are 
bringing in new capacity. Conditions are most grati- 

Coal and coke are in abundant supply at their 
sources, but distribution is much hampered. A heavy 
demand continues for all lines of pig iron. Steel 
billet production is still over-taxed. r iron and 
steel are held high, and are very active. 


ying. 





GYROSCOPIC ACTION AND 
OF THE ‘COBRA. 

To THe Eprror oF ENGINEERING. 

Stz,—Ia reply to Mr. Henry J. Davis, I have to say 
that a perfect gyroscope of the type sketched in my letter, 
without friction either in the bearings of the axis or in 
the pivot about which it precesses, and supposing that 
the air opposes no resistance, not descend at all by 
the action of gravity, but will precess with its axis at the 
same inclination to the vertical for ever and ever. _ I said 
in my letter that the axis would precess in a horizontal 
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lane, because I supposed ib to be placed horizontally to 
ton with; butif placed at any inclination, it will preserve 

+ inclination for ever, if undisturbed. Ifa slight tap 
be given to the frame, the axis will wag about its previous 
inclination, and describe a waved cone in space, as 
Macfarlane Gray says of the top, at about the middle of the 
first column on page 624, ‘‘ the top keeps on spinning but 
wavering continually to one side and the other of the 
position of inclined balance.” I am sure that so finished a 
mechanician as Mr. Gray does not mean that this waver- 
ing is a necessary condition ; he is only taking a general 
case. The simplest case is one of smooth motion in a 
true or Euclidean cone. 

But Mr. Davis will say—In a practical trial I find that 
the axis does FE sera fall ; any one over six years 
of age will you that a top does not remain inclined, 
but gets upright again when whipped over to a ane 
position. That is because another couple is acting, 
the axis turns so as to get a component rotation of the sort 
that that couple tends to produce, Your correspondent 
“ K. Y.” states the direction of change correctly: the 
couple demands, so to speak, rotation about a certain 
irection, the axis satisfies that couple by turning so that 
its rotation acquires a component about that direction ; 
and the rate of acquisition of that component is strictly 
sh ogi to the magnitude of the couple. The couple 

eeps its accounts correctly; it is never out in its cash. 

What then are the couples which make the gyroscope 
fall in the one case, and the top, which is only another 
gyroscope, rise in the other? 

First, take Mr. Davis’s case of the gyroscope. Instead 
of a fine pols, let the top of the vertical support be a 
spherical knob of considerable size, so as to uce 
a good deal of friction. The axis will descend much 
— than when the sharp point was employed. This 

riction-opposing motion about a vertical axis is a couple 
about a vertical axis, in a sense contrary to the precession. 
Let Mr. Davis draw a circle about the pivot in my Fig. 2 
(page 625 ante), and put an arrow on it contr to the 
arrow a, to represent the friction couple, and let him con- 
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sider which way the axis must move to get a component 
rotation of the sort that this couple deals in. Clearly the 
top must fall. However sharp the point of support, it 
must have some friction, and there is also the resistance 
of the air ; but there is yet another couple, a little more 
obscure, which opposes the sion and £o helps the 
system to fall ; and I will endeavour to describe it. It is 
ue, strange as it may appear to those who hear it for 
the first time, to the friction of the bearings of the axis 
of the top, and the friction of the air opposing motion 
about the axis. These causes diminish the rate of rota- 
tion about the axis, and consequently (as follows from 
the formula) the rate of precession increases ; but accele- 
rating the precession involves an opposite reaction due 
to the inertia of the body, opposing the ion like 
the friction of the pivot, and so the top f Therefore, 
if a gyroscope had an absolutely frictionless pivot, but 
_ friction in the bearings of the top, it would gradually 


Indeed—(how hard it is to tell all the truth at once !)— 
my statement in your issue of November 1, that the appa- 
ratus does not fall down when placed on the support, 
requires modification: if the hand releases the ring 
‘*clean,” without impulse to the right or left, in plac- 
ing it on the support, it will fall through a small dis- 
tance, use the system has to be accelerated to the 
speed of precession from rest, and its inertia opposes a 
reaction contrary to this acceleration. But if at the 
moment the hand lets go of the frame, the latter has the 
speed of precession w, then on release it will nob fall, 
but continue to move ina plane if horizontal, and ina 
cone if sloping. 

Now, as to the small boy’s gyroscope, or peg-top, which 
generally rises to the vertical position. It depends on 
the shape of the point on which it spins whether it wild 
so rise. If it be ground toa clean conical point like a centre 
puncb, and this point turns in a small depression or 
centre-punch dab in the table, the top will not rise, but 
will precess in a cone, just as in the case of the gyroscope 
above considered, gradually falling and nee —— 
as the spin dies out. Butif the point is rounded, as is 
usual, then in any inclined — the top is not restin 
on the point of the peg, but on one point of a sm 
circular section of diameter a in the annexed figure, a 
little above the point. Now if there were absolutely no 
friction between the peg and the table, the top would 
precess in a double cone about its centre of gravity, as 
shown by the two dotted lines ; and since there is friction, 
the small circle a constitutes a little locomotive driving 
wheel, urging the precessional motion round faster than 
its natural rate. This constitutes a couple about a 
vertical axis in the same direction as the precession. 
After what I have said above as to the direction of 
precession, it should be clear to ae who reads this 
carefully that the precession is in, the same direction ag 
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the rotation as viewed from above; therefore the effect 
of the friction couple is to increase the component rota- 
tion of the top about a vertical axis; in other words, 
to make it more eam : ; 

I would recom: all who wish to master this subject 
to get » most charming little book by Professor John 
Perry, called ‘‘The Spinning Top,” published by the 
Society for the Promotion of Christian Knowledge; price, 
I think, half-a-crown. Also ‘“‘ The Mechanics of Rota- 
tion,” or some such name, by Worthington ; the publisher 
I have forgotten ; the price is probably a little more. Ib 
is no use abusing the gyroscope, like ‘‘K. Y.’s” friends. 
What does Kipling’s old sergeant say? I quote from 
memory : 


“Tf the ’alf of your bullets fly wide in the ditch, 
Don’t call your Martini a cross-eyed old bitch ; 
She’s human, as bw are—you treat her as sich, 
And she'll fight for the young British soldier.” 

If ‘“‘K. Y.” will treat the instrument “‘as sich,” he will 
soon understand it. He has half the truth-—namely, as to 
which way the axis is deflected ; the other half—the rate 
of deflection—is almost as simple, viz., the sorb of rotation 
which the acting ae tends to produce, and produces, 
when applied to a b Saag rest, is produced, and at pre- 
cisely the same rate, when the couple is applied to a body 
which is already rotating in another manner; only the 
gain of the sorb of motion the couple requires is brought 
about by the deflection of the original axis of rotation 
towards a direction coincident with, or parallel to, the 
axis of the applied couple. j ? 

The following is a good recipe for teaching the prin- 
ciples. Take one man who understands the matter, and 
not more t) three or four who do not, but really want 
to. Let them all be good enough friends to wrangle 
hotly and contradict each other without losing their 
tempers, and set them to fight for two or three hours 
with one or more gyroscopes on the table before them. 
The instruments need not be expensive ones: the form 
shown in my last letter costs about 6d.: thera was a 
very oe ab the last Brussels Exposition, having a 
miniature Eiffel Tower for a support, and a cardboard 
box which precessed on one corner when the top in 
motion was shut up inside it (price 1 franc). The instru- 
ment has not escaped the notice of those extremely 
clever ple, the makers of the toys which are sold on 
the kerbstone. I bought an admirable one of a new type 
for 2d. from an itinerant merchant in the Strand, in 
which the couple and consequent precession could be re- 
versed in a moment. Also much can be done with bicycle 
wheels, as several correspondents have shown. ell, 
the first sitting will make those learners think they know 
all about it ; but they will be back the next day and assail 
their instructor with, ‘‘ What you say is all very well, 
my dear fellow, but you are quite wrong. How do you 
account for this?” And they will proceed to disclose each 
a different mare’s nest. With very little help from the 
man who knows, they will annihilate each other's mis- 
takes, and will soon become confirmed gyrostaticians. 

Mr. Cassel need not suppose one set of propellers to be 
out of the water, and racing, to upset Sir H. Maxim’s 
equation 0 = 0; all he has to su is the order from 
the deck to the engine-room which must sometimes bs 

iven, “* port engines full — ahead, starboard engines 
full speed astern,” and he has all the turbines going the 
same way, and the sum, instead of the difference, of their 
Se wweey: efforts acting onthe ship. It will not do her the 
slightest harm. I wish to write with all proper restraint 
of a gentleman so obviously earnest in his desire to arrive 
at the truth as Mr. Cassel, and imbued with so evidently 
patriotic a feeling, so I will just ask him to reconsider his 
statement that two of a rigid body may be moving 
with different angular velocities. The idea is entirely 
inadmissible. And as to the combined pitching, rolling, 
and steering motion, it sounds very formidable; but the 
forces due to each are those which would exist if it alone 
existed. Thus, let a be the angle of the shaft with the 
horizontal at any moment, we have a horizontal rotation 
12 cos a, and a vertical rotation I 9 sin a; and if— 

x be the angular rate of pitching ; 

rolling ; 
steering ; 


the couples called out arc— 
for pitching, In x; 
»» rolling, [Ny sina; 
»» Steering, IN w cos a. 


” ” 


' . 
1 is, of course, the moment of inert’a wt , and O the 


rate of rotation of the shaft. 

Mr. H. J. Bingham Powell’s views are correct, unless 
his closing sentence means that he thinks, with Mr. Cassel, 
that two parts of a rigid body can have different instan- 
taneous angular velocities. Mr. William hton Jordan’s 
case is almost hopeless; he thinks gyrostatic effects are 
produced by the motion of revolving shafts parallel to 
themselves ; and this is curious, as he has a pyroscope, I 
should think he could easily satisfy himself that such is 
not the case, but that the moment be c' the direc- 
tion of the revolving shaft the effects show themselves. 
If the shaft of a ship is horizontal, and she rolls ever so 
much, keeping it horizontal, there will be not the 
slightest gyrostatic effect ; and this effect, where it does 
exist, is not due to gravity, as Mr. Jordan imagines, but 
to inertia; gravity merely supplies—in some cases, but 
not in all—the couple which causes precession. We can 
conceive a universe in which inertia was p 
bodies, but not mutual attraction; in such a universe 
gyrostatic effects would be the same as they are now. 

All this is dreadfully long. I fear there is such a thing as 
visinertic scribendi, which requires deflecting into ano 


direction ; but I would say just one more word in reply 


sessed by | d 


by a change in the direction of the axis of revolution.” It 
is nob quite that; say, rather, ‘‘the gyrostatic couple is 
inseparable from the change of direction.” The couple 
may cause the precession, as in the free gyrostat, or the 
— change of direction may call into existence the 
couple. 
Your obedient servant, 
G. A. Matruey. 
15, Rue Basseinaya, Kieff, 
October 31—November 13, 1901. 





To THE Epiror or ENGINEERING. 

Str,—I beg that you will allow me to record a protest 
against the manner in which your correspondent ‘* Expe- 
rientia Docet” denounces as either ignorant or dishonest 
all who differ from his opinion on the above subject. He 
seem3 to consider the fact of two of your correspondents, 
each properly held in high repute in the scientific world, 
having argued —— the existence of any gyroscopic 
action on board the Cobra — to be sufficient to put an 
end to further discussion. But against that view I beg 
you to bear in mind that one of his two champions (Mr. 
Macfarlane Gray) has declared the gyroscope to be a 
‘“‘mystery”; and the other (Sir Hiram Maxim) in his 
letter in your issue of October 25 says, ‘‘there is no 
philosophical instrument in existence which is so little 
understood,” and the expression of such opinions by men 
so well known to be of great experience and ability in 
scientific matters must, I think, be considered fully to 
justify your ae desire to have the matter threshed 
out in your columns. 

Presuming that you continue disposed to keep your 
columns open for the discussion, I offer further comments 
on two points. 

First, Sir Hiram Maxim alludes to the tendency of the 
rotation of a rifis bullet to roll on the air comp 
below it as tending to cause the bullet with a right-hand 
twist to be deflected to the right, recognising, however, 
that the actual deflection is in the opposite direction. In 
connection with that theory of the rolling of a —- 
a paper by Lord ne (Scientific Papers, vol. I, e 
344) ‘‘ Oa the irregular flight of a tennis ball,” is, I think, 
————- to the present discussion, as ib gives a practical 
refutation of a similar theory advanced in explanation of 
the motion of a tennis ball progressing with a horizontal 
twist. In the case of the tennis ball, as well as in that of 
the bullet, the actual deviation from the straight course 
is in the opposite direction to that which the suggested 
rolling motion would tend to cause. That practical 
divergence from the theory has been ig out by 
Lord Rayleigh in the one case, and by Sir Hiram 
Maxim in the other. The deviation of the bullet 
agrees with the combined action of gravity and the 
rotating motion described in connection with the dia- 
gram in my letter which you published on the 1st inst., 
and in the case of the tennis ball, moving with a hori- 
zontal twist (instead of the vertical twist of the bullet) the 
conflicting action is between the motions of progression 
and rotation. In both cases the resulting deflection 
accords with the gyroscopic reaction described in my 
letters in your issues of the 1st and 8th inst. 

The same gyroscopic reaction as described in those 
three cases is created by the flapping of the wings of a 
bird, as the reaction against the downward stroke of the 
wings acts reciprocally in the two wings, making the 
resistance to the downward stroke of each wing act as a 
fulcrum to the leverage exerted by the resistance to 
the downward stroke of the other wing. I venture 
to recommend your correspondent, ‘‘ Experientia Docet,” 
to endeavour to tesp the above with his double 
gyroscope, and I also tell him beforehand the result 
will be that immediately he gets the correct con- 
flicting action between gravity and the two opposite 
motions of rotation, the flimsy gyroscopes he ~ oe i 
to will for an instant ae in a buzzing blur, 
and the next instant they will reappear in silent frag- 
ments on the floor. In those gyroscopes the ring which 
holds the pivots for the rotating axis of the disc is suffi- 
ciently pliant to be easily elongated by the vibrations in 
the line of the axis, so as to allow the disc to escape from 
the pivots; but the sinews of the bird’s wings hold their 
joints together, and use the corresponding reactions 
against their motion as fulcra for lifting the bird. 

Secondly, it seems to be taken for granted by some of 
your co! ndents that because the gyroscopes rotating 
in juxta-position in opposite directions allow their axes to 
be easily moved in a manner which would be resisted by 
either of them alone, therefore there can be no gyroscopic 
stress in a ship in which two turbines rotate in opposite 
directions. The fact, however, is that the force of each 
stress must of necessity continue to be exactly the same 
as when either gyroscope is alone, though the combined 
stress cannot have effective action in either of the direc- 
tions in which the re” act singly. A pair of 
scales is easily tilted by a slight force, whether empt; 
or heavily loaded with equal weights in each scale ; thoug 
if weighed fully down by a weight in one scale only, the 


the opposite direction with the reversal of the stresses. 
It sey pot, I think, be also admitted that by 

wy. f over any heavy spar (such as the mast of a 
een ip) chancing to be in the vessel’s course, a similar 
stress and resulting fracture might be caused ; and I see 
4 — reason to be sure that so _ a — —_ 

e crea y any gyroscopic action of the propellers an 
turbines ss could be created by such a spar. 

I am, Sir, your obedient servant, 
Wu. LEIGHTON JoRDAN. 
November 18, 1901. 





PATENTS IN SOUTH AFRICA. 
To THE Eprror or ENGINEERING. 

S1z,—We are emg | for and hoping for a United 

British South Africa. I hear rumours of alterations in 
the patent laws of the new colonies in South Africa, and 
your readers interested in such matters should be on 
their guard. ; : 
_ My immediate reason for writing is to suggest that the 
interested Governments should be urged to arrange that 
“one South African patent” should cover all British 
South African possessions; it would be still better to 
adopt the French system, and make one British patent 
cover all British possessions, or, to meet the prejudice of 
some, make two distinct sets of patents—one for Great 
Britain and Ireland, and one for all other British Posses- 
sions ; call the latter the ‘‘ Imperial patent.” 

The present arrangements here oblige us to take out 
five or six separate patents: a very heavy tax on 
inventors. : F 

The country is extensive; bub the centres, where the 
patents are likely to be of use, are few and far apart, and 
the population small in any of them, compared to Euro- 
pean towns. The adjustment of revenue could easily bo 
arranged between the various Governments. Patent laws 
were made to encourage invention, and for the benefit of 
the public generally ; the multiplication of expenses pre- 
vents many inventors from coming forward, and progress 
is consequently delayed. _ 

Some years back a British patent was sound here ; but 
we have gone backwards, and have wiped oub that 


sensible law. 
Yours faithfully, 
A. W. AckeRMANN, A.M. Inst. C.E. 
Castle Company’s Buildings, Adderley-street, 
Cape Town, October 22, 1901, 





Tue Surz CANAL.—The transit revenue of the Suez Cana 
Company in the first) 10 months of this year amounted to 
3,345,994/., as compared with 2,981,3517. in the corre- 
sponding period of 1900, and 3,099,767/. in the corre- 
sponding period of 1899. The company will pay on January 
1, an interim dividend of 2/. 23. psr ordinary share for 
1901. This dividend shows an increase of 4s. per share as 
compared with the corresponding distribution made on 
January 1, 1901. 





THE GueRMAN Iron Trap&.—The exports of metal- 
lurgical products of all kinds from the Zollverein in the 
first nine months of this year amounted to 1,599,477 tons, 
as compared with 1,124,416 tons in the corresponding 
period of 1900; 1,152,833 tons in the corresponding 
period of 1899; 1,231,998 tons in the corresponding 
period of 1898 ; and 1,009,115 tons in the corresponding 
period of 1897. The imports of metallurgical products of 
all kinds into the Zollverein in the first nine months of 
this year amounted to 329,765 tons, as compared with 
775,807 tons in the corresponding period of 1900; 605,858 
tons in the corresponding period of 1899; 372,929 tons in 
the corresponding period of 1898; and 404,540 tons in 
the we tay ceca. | ge of 1897. The exports ac- 
cordingly exceeded the imports in the first nine months 
of this year by 1,269,712 tons. The correspondin 
excess of exports over imports in the corresponding peri 
of 1900 was 348,609 tons; in the corresponding period of 
1899, 546,975 tons ; in the corresponding period of 1898, 
869,064 tons ; and in the corresponding period of 1897, 
604,575 tons. It will be seen that the exportation excess 
has varied considerably year by year, and that after falling 
to a comparatively low point in the first three quarters of 
1900, it experienced a rapid advance in the first three 
quarters of this year. The value of the metallurgical 
products of all kinds exported from Germany in the first 
nine months of this year was 21,741,500/., as compared 
with 17,961,0002. in the corresponding period of 1900; 
16,059,5007. in the corresponding riod of 1899; 
13,643,500/. in the corresponding period of 1898; and 
12,294,500/. in the corresponding period of 1897. The 
value of the imports in the first nine months of this year 
was 3,147,500/., as com with 5,439,5007. in the corre- 
sponding period of 1900; 3,927,000/. in the corresponding 
period of 1899 ; 2,667,0007. in the corresponding period of 
1898, and 2,547,000/. in the correspond: period of 1897. 
The excess value of the exports in the first nine months 
of this year was accordingly 18,594,000/., as compared 





beam might resist the effort of the lesser force to 
its position ; but there is, nevertheless, a ter stress on 
the beam when both scales are heavily loaded. The length | 
of the ship may be considered to represent the beam of | 
the pair of scales ; a gyroscopic streas of the turbines and 
propellers, the weight in one scale (which may act either | 
upwards or downwards); and the action of the sea on | 
the bow of the vessel, the ht in the opposite scale 
(which may be either an up thrust of the sea, or the 
ownward pressure of a heavy sea shipped over the bow). 
The ben inwards of the Cobra’s plates wheze the 
occurred, . ole th pe rr 9 he “3 f h 
agrees wi e idea e bottom of the 
vessel having first given way by crushing inwards under 
the latter of the above-mentioned stresses, and then, 





to Mr. Davis. Hesays ‘‘gyroscopic action is only caused 


when by that fracture, having doubled up in 





with 12,521,500/. in the corresponding period of 1900; 
12,132,5007. in the corresponding period of °1899 j 
10,976,5002. in the corresponding period of 1898 ; an 
9,747,500/. in the corresponding period of 1897. Rails were 
exported from Semper: the first nine months of this year 
to the extent of 125,538 tons, as compared with 111,200 
tons in the corresponding period of 1900; bars, to the 
extent of 225,748 tons, as compared with 124,114 tons ; 
lates, to the extent of 180,147 tons, as compared with 
Tip, 165 tons ; wire, to the extent of 113,966 tons, as com- 
with 69,028 tons; galvanised wire, to the extent of 
245 tons, as com with 57,747 tons; axles and 
tyres, to the extent of 37,349 tons, as compared with 
35,609 tons i pipes, to the extent of 34,418 tons, as com- 
= with 29,711 tons; and fish-plates, to the extent of 
526 


tons, ascompared with 26,677 tone. 
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INDUSTRIAL NOTES. 


Tus state of the labour market, as disclosed in the 
Board of Trade returns, Labour Department, remains 
unchanged in comparison with the month previous, 
but is not So good as in the same month a year ago. The 
returns upon which these conclusions are based are 2390 
in number, of which 1727 were received from employers, 
562 from trade unions, and 101 from other sources. 
The curve line as to employment, or, rather, non-em- 
ployment, has for two months been practically un- 
changed, but steady. In the 142 unions specially 
reported upon there was an aggregate of 544,827 mem- 
bers, of whom 19,995, or 3.7 per cent., were reported 
as unemployed, the same as in the previous month, 
as compared with 3.3 per cent. in the same month 
a year ago, in four fewer unions, with a total of 
535,668 members, a comparison which is favourable. 





As regards employment in the several groups of 
industries, there was a decrease in the average time 
worked in coalmining, as compared with a year ago, but 
an increase in the number employed. As compared 
with the previous month, there was practically no 
change in the volume of employment. At collieries 
employing 483,117 persons, the pits worked on an 
average 5.36 days per week in the four weeks, as com- 
pared with the same average in the previous month, 
and 5.63 days a year ago. 

In ironstone mining employment continues good, 
showing practically no change. There was a slight 
decrease in the average time worked as compared 
with a year ago, and a considerable decrease in the 
number employed. At 137 mines and open works, 
employing 15,418 persons, the time worked was 5.75 
days per week ; in the previous month 5.76 days, a 
year ago 5.78 days. This is fairly regular. 





Employment in the pig-iron industry shows a slight 
decline, and is considerably worse than a year ago. 
At the works of 113 ironmasters furnishing returns, 
315 furnaces were in blast, employing about 21,900 
persons, as compared with 321 furnaces in the previous 
month, and 344 a year ago. 

In the manufacture of iron and steel employment 
shows a further improvement as compared with a 
month ago, and is now better than it was a year 
ago. At 202 works, covered by the returns, 81,418 
persons were employed ; the total volume of employ- 
ment, taking into account both the number employed 
and the number of shifts worked, shows an increase of 
2.5 per cent. as compared with the previous month, 
and of 3.5 per cent. as compared with the same month 
a@ year ago. : 

he tinplate industry also shows a further im- 
provement, and is better than a year ago. ‘There 
were 381 mills at work, including those engaged in 
the manufacture of blackplates, as compared with 377 
at the end of the previous month and 360 a year ago. 
The number employed was about 19,000 persons. 





In several branches of the engineering and metal 
trades group there is a complaint of a slight falling off 
in employment. The proportion of unemployed mem- 
bers of unions was 3.7 per cent., as compared with 
3.5 per cent. in the previous month, and 2.9 per cent. 
a year ago. The depression in the textile machine 
industry will account for much of this. 

In the shipbuilding industries some decline in em- 
ployment is visible. The proportion of unemployed 
members was 4,2 per cent., as compared with 3.9 per 
cent. in the month previous, and 2.6 per cent. a year 
ago. But the report of the union shows that there is 
still work for many of the idle hands to do. 

Employment in the building trades has continued to 
declinein most branches. The proportion of unemployed 
members of trade unions reporting was 3.1 per cent., 
as compared with 2.9 per cent. in the month previous ; 
but in the same month of last year it was 2.5 per cent. 
In the or a and woodworking trades it is not 
quite so good. The proportion of unemployed union 
members was 3.6 per cent., as compared with 3.2 per 
cent. in the previous month, and 3.7 per cent. in the 
same month a year ago. 





Most branches of the printing and bookbinding 
trades show a further improvement, as is usual at this 
season. The proportion of unemployed union members 
was 4.6 per cent., as compared with 5.6 per cent. in 
the month previous, and 4,5 per cent. in the same 
month of last year. In the paper trades there is little 
change. The proportion of unemployed union members 
was 2.3 per cent; in the previous month, 2.2 per 


cent.; a year ago, 2.2 per cent. 
: ahs and shoe trades is reported 


Employment in the 
to be slack in most centres, In the other leather 
trades it has continued to decline. The proportion of 
unemployed union members was 3.2 per cent.; in the 
previous month, 3 per cent.; same month a year ago, 
2.2 per cent. 

In the glass trades there is a slight decline ; employ- 
ment is not so good as a month ago, or as a year ago. 

In the cotton trades the spinning branch continues 








fair ; in the weaving branch there is some improve- 
ment, but it is moderate only. A considerable per- 
centage is unemployed. 

The proportion of females in full employment, in 
factories reporting, employing about 80,000, was 84 
per cent. in spinning mills, and 71 per cent. in weav- 
ing factories, as com with 88 and 69 per cent. 
respectively in the previous month, and 64 and 52 per 
cent. respectively in same month a year ago. 

Employment in the woollen trade is fairly good ; in 
the worsted trade there is some improvement ; in the 
hosiery branches there is a little improvement. 

Agricultural labour is well employed on the whole, 
but casual men are in irregular work. The supply of 
labour in most districts reported upon is quite equal to 
the demand. 

Dock and riverside labour is fairly employed in the 
London docks and wharves. The average number 
daily employed was 16,845 ; in the previous four weeks 
16,335; a year ago, 17,711. 


There were 26 fresh labour disputes in the month, 
involving 10,501 persons—5488 directly, and 5013 in- 
directly. In the previous month there were 33 dis- 

utes, involving 8654 persons ; in the same month of 

t year 30 disputes, involving 16,079 workpeople. 
Of the 26 disputes in the month, 10 were in mining 
and quarrying; eight in the engineering and ship- 
building groups ; six in the textile trades; and two in 
other trades. Thirty disputes, old and new, were 
settled. Four, involving 1304 persons, in favour of the 
workpeople ; 16, involving 3244, in favour of the em- 
ployers ; and 10, involving 2668, were compromised. 

Changes in the rates of wages affected 17,684 persons. 
The net effect was a gain in wages of ?d. weekly per 
head. In the preceding month the net result was a 
reduction of od. per head in the weekly wages of 
172,890 workpeople. In the same month of last year 
there was a gain of 1s. 11d. per head in the weekly 
wages of 142,776 workpeople. The chief advance was 
in the wages of coalminers in the Forest of Dean ; the 
decrease was in the wages of ironstone miners in Cleve- 
land. Only 35 workpeople were reported to be on 
strike in all those changes in wages. 


The Journal of the Amalgamated Society of Engi- 
neers reports that the membership increased from 
90,247 to 90,686 during the month. ‘‘ The number of 





members on donation benefit continues to show an|in 


ominous increase, having reached 2723, an increase of 
214 in the month, which is the highest point reached 
for some years.” The number on superannuation 
benefit increased by 90, and has now reached 3989; 
the number on sick benefit was 1957, also an increase. 
A conference with the employers has resulted in an 
advance of wages, under contractors, at Portsmouth 
and Devonport from 37s. 6d. to 38s. per week, to cor- 
respond with the rates at other dockyard centres. 
The question of out-workers’ insurance was discussed, 
but the conference was adjourned. The report states, 
however, that the deliberations were of a friend] 
character. In the matter of levies, the vote of 3d. 
for the benevolent fund was carried by 10,071 for to 
12 against ; for the trade fund 3d., by 9156 for to 141 
against. The two levies were therefore carried. 
The following notice is significant : ‘‘ There has been 
considerable trouble caused by members leaving their 
work without previous sanction of council. Council 
therefore, here intimate that such should not continue, 
on pain of forfeiture of benefits.” Strikes without 
sanction are usually disastrous to all concerned. ‘The 
elimination of the unfit” is progressing, ‘‘ some more 
of the malingering gentry” being got rid of during 
the month. One, whose.name is given, “‘ has been 
excluded for chronic laziness. He had received no 
less than 213/. 2s. 8d...in sick and donation benefit, 
and ought to have been excluded long ago.” Others 
are named. 





The monthly report of the Boilermakers and Iron 
Shipbuilders says, as regards the state of trade: 
‘* From Cardiff, London, Liverpool, and Hull come the 
tale of want of work; and although that. is-an un- 
doubted truth, yet the fact remains that for many of 
those out of work employment can be found else- 
where.” In ‘twelve other districts work is:in a 
flourishing condition, with the likelihood of its con- 
tinuance for at least a few months more.” The total 
number of members on the funds, out of a total of 
48,105, was 4368—increase of 515in the month. The 
total employed was 2128, last month 1738. Of that 
total 1662 were on home donation, as compared with 
1327 last month. On the sick list there were 1522, 
and on superannuation 718; the increase was under 
every head. Attention is called to the fact that 
while so many are unemployed, advertisements appear 
in the reports of situations open, which have not yet 
been filled. There was an increase of 760/. on home 
donation last quarter, and yet, the report states, it was 
a record one in the shipbuilding industry. The 
expenditure was 6381/. in the month, at the rate of 
1595/. 5s. per week; an increase of 123/. 10s. 3d. per 
week. This is a large rate of increase at a time when 


trade, on the whole, is very favourable. Another 
vote is being taken as regards apprentice agreements 
in wae 6 s. The reason assigned is the small vote 
recorded on the last occasion; over fifty branches 
never voted at all. The points to be voted upon are : 
Limitation of age, indentures, increased pay to ap- 
prentices, right of limiting the number, and _publica- 
tion of full list annually, Members are urged to vote 
in order to maintain the position of the society. Two 
disputes as to demarcation of work were settled 
during the month by arbitration. The Board of 
Trade arbitrator gave the award in favour of the 
union in both cases at Bristol and at Goole. 


In the Wolverhampton district the iron trades are 
reported to be quiet; in some finished branches 
quotations are weaker. Consumers continue to limit 
orders for the most part to immediate requirements. 
Marked bars and best chain and cable iron are, how- 
ever, in steady demand, and these maintain full rates. 
In unmarked qualities makers are not able to com- 
mand the recent advance rates owing to Belgium bars 
sent into the market at lower rates. With lessened 
inquiry, sheets have been sold at lower rates of from 
ls, to 2s, per ton. Hoops and tube strip are in fair 
demand. Steel is in active demand, and quarter-day 
rates are fully maintained; but foreign agents are 
securing good orders at lower rates. Pig iron is in 
strong demand, is scarce, and makers command their 
own terms. The engineering and allied trades are in 
full employment generally. Moulders report a decline ; 
cycle and motor makers as dull. At Madeley and 
Coalbrookdale employment is slack, and also with the 
malleable ironworkers at Walsall. In the hardware 
industries employment generally is good, or fairly 
good. In some branches the report is that trade is 
moderate; in two branches quiet; in two branches 
slack. On the whole, the position is favourable, and 
the outlook is not to any degree discouraging. 


In the Birmingham district the iron trade has been 
quiet—business restricted to immediate wants. It is 
reported that neither smelters nor makers will increase 
their output at present rates. Competition in colonial 
and foreign markets is said to be severe, Home 
demand is well maintained for railway work, con- 
structive engineering, shipbuilding, and for railway 
wigs ; the latter branch has been busy all the year 

ocal yards. Marked bars are in good request ; 
Other kinds and qualities no change. Pig iron scarce ; 
increased output expected, The engineering and allied 
trades good to moderate. In the cycle and motor 
industries quiet. Electrical workers fully employed. 











The — throughout Lancashire is that there is 
a continued slackening off in some of the principal 
branches of engineering, and that it is making itself 
ey felt in the augmented number of unem- 
ployed union members in those trades. It is reported 
that the falling-off in orders among the toolmakersa 
is particularly noticeable, and there is less new 
work been given out in boiler-making, and in the more 
general branches. Meanwhile, the textile machine- 
making industry is very depressed, with no material 
signs of increasing activity. Most branches of elec- 
trical engineering are still exceedingly busy, but it is 
said that the pressure is not quite so great as it was. 
Locomotive and railway-wagon builders are full of 
work for a considerable time ahead, and a fair weight 
of new orders is still coming forward in railway work. 
The iron market continues quiet, though the full 
attendance last week rather indicated renewed interest 
in business transactions. Pig-iron buying is said 
to be restricted to requirements; although mer- 
chants offered, it is said, under current rates, yet con- 
sumers were not tempted. In the finished branches 
business comes forward in moderate weight. “A fair 
business is reported in the steel trade, but only for 


‘| present requirements, and prices have been rather 


weak. Generally, the position and prospects are not 
regarded as bright. 





Trade unionists are rather alarmed at the division 
in Dewsbury, and the candidature of preckeally two 
labour candidates. It is acase of Trade Unionism versus © 
Socialism. The Trades Council have selected a candi- 
date, while a Social Democratic candidate is Lee 
forced upon the constituency by another section, backe 
by outsiders. The two sections are by no means agreed 
as toa labour policy. 





The Sliding Scale Joint Committee of the South 
Waies and Monmouthshire Miners met last week to 
consider the situation. The operatives’ section and the 
employers’ section met separately at first, then jointly. 
Mr, W. Brace, for the miners, said that the stop-days 
were for the advantage of the coalowners as much as the 
miners ; they were to arrest the downward trend of 

rices. It was reported that the coalowners refused to 
esan the policy, in view of legal proceedings. It 
was further stated that instead of a number of separate 
actions, the whole question will be raised by a con- 





solidation of actions as a test case. Power to do this 
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(For Description, see Page 710 ) 
50-ton: Steel Melting Furnace. 
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50-ton Steel Melang Furnace 
Fig. 3. Section at GH.1 (Fig. 11) _ 
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Tweety 


is given by the Act, and rules and orders of the Court | the public interest ought to be settled one way or | THE ELECTRIFICATION OF THE METRO- 


provide for such consolidation. In the case at issue | another without delay. 


some very broad questions may arise as to public 


interest, as well as regards the personal rights of in- | 


dividuals or of bodies of men associated together for | to take place after all, Indeed, over 2000 are reported | (Concluded from page 690.) 
reg 3 


trade purposes. 





It appears that the great strike of French miners is 


be out on strike already. A conference was held 


The Northumberland Miners assembled at their | towards the close of last week between some French and 
half-yearly meeting on Saturc'ay last, and again de- | English reprecentatives. Mr. Benjamin Pickard, M.P., 
cided not to join the National Federation of Miners| and Mr. John Wilson, M.P., met those of France at 
by 58 to 8 votes. This seems conclusive. But the | Dover to consult on the situation. Mr. Wilson is a 

e 


deration officials seem to think that the men will | level-headed man, and he will probably give excellent | currents were used in what he styled the mixed scheme, 


come over in parcels, in spite of the votes of their advice; but whether it will be followed is another ques- 


duly-elected delegates. 





| 


| 


It is reported that the Judges have decided | 


that the action of the Taff Vale Railway Com- 


tion, 
The'election of Mr. Will Crooks as Mayor of Poplar 
is a tribute to an honest, fearless, labour leader. No 


pany against the Amalgamated Society of Railway higher compliment could be paid to a poor man than 
Servi 


ants shall be tried in London, and not at the 
Glamorganshire Assizes, as was desired by the de- 
fendante. It is stated that the company’ 
of claim is not yet delivered. Rew long these 


to be elected by the inhabitants of the municipal 
borough in which he lives to the position of Mayor. 


s statement It is a testimony to the man’s high character, for he 


has no personal means whereby to conciliate the trades- 


actions at law take. Surely thisis a matter which in| people of the district. 















POLITAN AND METROPOLITAN DISTRICT 
RAILWAYS. 


| On Tuesday, Wednesday, and Friday, the 12th, 13th, 
and 15th inst., the proceedings in the Arbitration Court 
| were resumed and concluded. 

| The first witness called on Tuesday was Professor 


_J. A. Ewing, who declared that the fact that polyphase 


| for the pu of conveying power from the generating 

station fo t e sub-station, was bag admission of the efficiency 

|and advan of transmission by polyphase currents, 

| and he thought that what seemed to a — _ 
ni operation—converting them i 

pose li probably cease to ba performed after 4 

| time. He had no doubt that with either system the _ 
ditions of the Inner Circle would present difficulties, an: 
in that sense both systems might be described as ye, 

| mental. Elo mentioel tee cia very haga poweetal 

ticabilit taking current ai ntl 
| Son trolley lines. For the purpose of transmitting 
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power, polyphase currents had very great advantages : 
one could readily generate current at a high pressure ; 
that high-pressure current could be conveyed through con- 
ductors of comparatively small size, and could be utilised 
mechanically by motors of a very simple and efficient con- 
struction. He thought conversion into continuous current 
unnecessary and prejudicial ; prejudicial in two impor- 
tant particulars: it involved expensive and elaborate ma- 
chinery for conversion, which meant an addition of capital 
cost, an additional expense in attendance, and a loss of 
current, the rotary converters. being a source of loss; 
besides all this, the conversion was prejudicial in the 
sense that it imposed a limit upon the pressure at which 
the current could be carried to the train. With low pres- 
sures large conductors were necessary. When several 
trains were starting at once, the rotary converter would 
have a very heavy load imposed upon it. Rotary converters, 
if well designed, would stand alone, perhaps, twice their 
normal rated capacity ; but if a load much heavier than 
that were applied, they would be liable to go out of phase 
and to cease working, and it would be necessary to pro- 
vide a very large margin of power in the rotary converters. 
He did not want to suggest that the continuous-current 
system might not be amas of working satisfactorily ; but 
to adapt it satisfactorily to such conditions as ruled on the 
Inner Circle, it would be necessary to pus down a 
very large margin for the provision of rotary con- 
verters, to provide for contingencies. Comparing 
these conditions to those on the Central London Rail- 
way, Professor Ewing stated that the acceleration on 
the latter took place to a large extent in consequence 
of gradients which were prepared for the purpose ; as 
each train left the station, it entered a gradient of 1 in 
33 downwards; this alone gave an acceleration without 
electrical assistance approaching 1 ft. per second per 
sscond. With regard to drop of potential, he stated 
there would be practically none in the system advo- 
cated by Ganz, sean of the very small currents in 
the first placa and the easy possibility of multiplying 
transformer stations. This advantage would increase 
with the increased length of the line; it would be a com- 
paratively simple matter to apply electric traction on a 
large scale to a long railway when dealing with polyphase 
currents at 3000 volts; but it would be a difficult one 
when dealing with continuous currents at 500 volts, for in 
this case it would be necessary to place sub-stations with 
rotary converters at short distances along the whole line 
of railway. He had no expectation whatever of seeing 
railways driven over fairly long distances by continuous 
current. On the other hand, it had very great advantages 
for tramway service, because it was then practicable to 
use a single overhead conductor to carry the current and 
to use the rails as return. In railways where large cur- 
tents had to be conveyed from the sub-stations, it became 
Practically imperative to use two insulated conductors, 
because if the rails were used as return conductors, the 
drop in voltage would be dangerous as regards electrolysis 
of water and gas pipes. Tt would also be a factor in disturb- 
ing the telegraphs. _With polyphase currents it was quite 
easy to prevent a difference of more than 7 volts existing 
3, and the leakage of current into the ground 
not the same disadvantage as the leakage of continuous 


in the rail 
had 





current had. In both cases one had to use two insulated 
conductors, because in the continuous system there were 
large currents, and three conductors were required in the 
alternating, but in the latter it was possible to use the 
rails as the third. So far as the acceleration with 
continuous -current motors was concerned, compared 
with polyphase motors, the former motors used less 
energy and produced the same effect on trains ; but, on 
the other hand, polyphase motors had the advantage, 
when working in cascade, of restoring part of the energy 
they had taken. In the continuous-current system a very 
heavy flywheel would have to be used on the engines, in 
order that fluctuations in the demand should be met 
without any material change in the s There would 
not be the same strict need for observing absolutely 
uniform periodicity where converters are not used, and 
in that aspect the engines and generators might be some- 
what cheaper in the polyphase system than would be 
prudent in the other. The American engineers, according 
to Professor Ewing, began with tramways, and had con- 
tinued with railways as if they were tramways; the 
Continental engineers, on the other hand, attacked 
the railways as a quite new problem, and_seemed, 
according to him, to have taken a wise course. With the 
polyphase system, a practically constant s was main- 
tained in the train, both on rising and falling gradients, 
and whether it consisted of a few carriages or of a large 
number, so long as the motors had the power to drive 
ip at that speed. As regards the overhead wires, 
he had examined the proposals that had been made 
for their earthing, and had found them workable; but 
personally he would prefer to see in long tunnels a stiff 
rail rather than the comparatively flexible trolley wires, 
as a matter of engineering preference. There would be 
no possible element of danger to the passengers and 
drivers if the methods proposed by Messrs. Ganz were 
carried out. He was in favour of the water rheostat, 
proposed by them also. As to the small air gap, 
it was mechanically a perfectly sound thing, ide 
there were long bearings, properly looked after and 
lubricated. 

Major Philip Cardew, who was next called, stated that 
the Inner Circle presented different conditions to other 
electrical railways, such as the Liverpool overhead rail- 
way, a8 it was in connection with the whole railway 
system of England ; the third-rail continuous current wa3 
not applicable to lines of considerable length which might 
have a heavy traffic, such, for instance, as the Metro- 
politan line from Baker-street to Quainton-road. Until 
very recently, he had not looked favourably upon the three- 
phase system for traction, but he now thought that with 
the arrangements worked out by Mersrs. Ganz, the three- 
phase system would work with even ter efficiency 
than that with continuous current. Such was his present 
opinion, but he would like, of course, to make tests upon 
a railway thoroughly equipped. As to the high-tension 
conductors, if they ate quite inaccessible, and if proper 
provision is made, in the event of any rupture, that they 
should be harmleas before they can touch anybody, there 
would not be any practical danger, He thought, on the 
other hand, there was a certain element of danger in the 
500-volt system, At this point Mr. Parshall asked the 
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witness to check the figures given by Mr. Kapp as to 
the working of the Sondrio-Lecco line, compared to what 
would be those for the Inner Circle. jor Cardew 
thought the Ganz system of control was both simple and 
reliable ; he did not see why the liquid rheostats should 
not work with great satisfaction. He explained from a 
sketch he made the way in which he would get over the 
difficulty at the triangle junctions. In reply to the 
Umpire, Major Cardew repeated that it would be desir- 
able, and it would even be necessary, before converting 
any —— 4, of railway, or, indeed, the whole 
of the Inner Circle, to equip a portion, in order that 
sufficient trials might take place to satisfy the Board 
of Trade, and to satisfy the advisers of the company, 
that the system was going to work me 4 and satis- 
factorily. The equipment of the primary high-tension 
circuit could be carried out so as not to be affected by 
the kind of traction system ultimately decided upon. He 
did not see that it would take more than a fortnight to 
make the necessary traction tests on a portion of the 
line. In his cross-examination Mr. Moulton compared 
at great length the respective power of the central station 
lants proposed by Messrs. Ganzand by Thomson-Houston. 
loan Cardew stated that on the Inner Circle one was 
etting on new ground in the use of a complicated insu- 
Bted system—the double rails, two insula’ ils ins' 
of one. That must lead to certain difficulties, especially at 
the points and crossings. In the case of rails, they would 
have to be cut so that the trains ran clearly through them, 
as ib were, because they were on the level of the permanent 
way, while the overhead wires were over the crossing. 
The Central London was a self-contained railway, while 
the District) had many other trains coming into it, and 
those other trains had to clear the insulated rails. 
Referring to, the probable action of the Board of Trade 
with regard to both systems, he stated that owing to 
the much ~~ pressure in the alternating-current 
system, the Board of Trade would require more ex- 
periments before being satisfied that it would be per- 
fectly safe, than they would require with a system of 
which they had aoage 4 practical experience. With 
a enn system the Board might not insist on 
trials. 

The next witness was Mr. Ernest Talbot, whose evi- 
dence bore exclusively on the use of overhead trolley wire 
and its mode of suspension. The cars used by Mr. Talbot 
were in no way similar to those proposed MA Ganz as 
regards the safety devices put forward by Mr. Blathy. 
He had no experience at all of phosphor - rx) 
wire. 

Professor Sylvanus P. Thompson was the last witness 
called ; his evidence being of special interest, we repro- 
duce it almost textually from the official minutes. 

Mr. Cripps: To which of the two systems do you give 
the preference ? : 3 

Professor Thompson: Decidedly to the alternating 
three-phase system. I give the preference to that system 
in all cases where the necessity comes of using high 
voltages. : 

Mr. Cripps: Do you consider we have here a case where 
high voltage is in itself an advantage ? 

rofessor Thompson: Obviously, because both systems 
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begin with high voltage. All the tenders are high voltage 
tenders to begin with. : 

Mr. Cripps: Starting at the generating station, you do 
not draw any distinction between the two systems? 

Professor Thompson : There is practically none. 

Mr. Cripps: But when you get to the sub-stations, the 
two systems differentiate ? ; 

Professor Thompson: Yes. They begin with steam 
engines which drive three-phase alternators working at a 
high voltage. Those alternators supply three-phase alter- 
nating currents.to the cables, and the cables bring those 
currents, as three-phase high-voltage currents, to the 
place where they are to feed—the distribution of which- 
ever kind. 

Mr. Cripps: There, as we know, we have in the case 
of the continuous system, the rotary converter ? 

Professor Thompson: But before that there are trans- 
formers to transform down from the high voltage at which 
the currents are generated to a lower voltage. There are 
stationary transformers in both cases for that. Then, in 
the continuous case, comes in the rotary converter and 
its accompanying necessary switch gear supplying the 
continuous-current line. 

Mr. Cripps: You have the rotary converter and the 
larger conductor upon the continuous-current system ? 

Professor Thompson: Yee. 

Mr. Cripps: Do you look upon it as an advantage in 
itself to get rid of the rotary converter ? 

Professor Thompson : Yes; distinctly an advantag 

Mr. Cripps: Apart from the question of cost ? 

Professor Thompson : Yes ; the introduction of it is in 
itself a complication. You get back one step further to 
ae by “— without it. : 

Mr. Cripps: ab do you say as regards having the 
conductor on the rail level ? 

Professor Thompson: There is a certain amount of 
danger in that, and there is a certain loss of ene also, 
which reduces the efficiency of the system as a whole. 

Mr. Cripps: What is your estimate of the loss of energy 
in the conducting rail ? 

Professor Thompson: That depends upon how many 
places there will be with sub-stations with rotary con- 
verters. It may be 6, 7, 8, 10, or 20 per cent. loss. 

Mr. Cripps: Take seven or eight sub-stations ? 

Professor Thompson: If with seven sub-stations, I 
estimate the average loss in the rails would be 8 per cent., 
or might go up to 12 or 13 per cent. at the maximum, 
taking the care of a train in an unfavourable position. 

Mr. Parshall: How many trains was that ? 

Professor Thompson: That is assuming the full service 
—40 trains. 

Mr. Parshall: Whatis the average starting power taken 
by the trains ? 

Professor Thompson : 780 kilowatts. 

Mr. Parshall : So that taking 780 kilowatts a train-mile, 
that only gives you 150 as an average a train? 

Professor Thompson : I am taking the voltage at 750. 

Mr. Cripps: I thought you were taking the maximum ? 

Professor Thompson : The average I took as8 percent., 
with seven sub-stations. 

Mr. Cripps: What are the 780 kilowatts applicable to ? 

Professor Thompson: The average demand of power 
per train. 

Mr. Cripps: Is there any other source of loss besides 
this which you say might be from 8 to 12 per cent? 

Professor Thompson : I have mentioned the loss in the 
rotary converters. 

Mr. Cripps: Did you give the amount of that loss ? 

Professor Thompson : No, I have not stated that. I took 
it as being from 7 to 8 per cent. Then there are the 
commutators on the motors on the cars, which will lose, 
perhaps, half of 1 per cent. 

Mr. Cripps: What would be the total loss in the con- 
tinuous-current system ? 

Professor Thompson: I make it somewhere about 16 
per cent. There are some losses that we would have to 
set against that in the polyphase system. There is the 
loss in our copper main overhead and rail return, and that 
will amount to about 1 per cent. And then our stationary 
transformers will either have to be a little more costly 
than their stationary transformers, or, if not more 
costly, they will lose a little more energy; but that is 
not much. 

Mr. Cripps : What would be the corresponding figure ? 

Professor Thompson: About 3 at the outside. 


Mr. Cripps: Therefore there would be 13 per cent.» 
according to your view, to the disadvantage of the con- 
tinuous-current system ? 

Professor Thompson: Yes. 

Mr. Cripps : ould you give us, as the result of 
your experience, what you consider as regards the 
efficiency of the motors designed here for the polyphase 
system ? 

Professor Thompson : Taking simply motors as motors, 
for a given size, and the revolving part (which, in the 
case of a continuous current, you call an armature, or 
in the case of a three-phase m»tor, you generally call 
a rotor) in a motor of equal size, moving with a given 
speed, the driving effort, or the torque, is practically the 
same for each, provided you design them to have the 
same efficiency. There is little to choose between the 
two, motor for motor. So far as the revolving y is 
concerned, the same size of revolving part can de 
= to do equal duty in either case. 

r. Cripps: Are there any advantages in the three- 
phase over the continuous, or in the continuous over the 
three-phase outside that ? 

Professor Thompson : They have different peculiarities, 
and there are several distinc) advantages that may be 
named for the ay tg motors. In the first place, 

ven the size of the revolving for a given work, 
i the case of ths polyphase ine it will not require 
the outer stationary part to be as heavy as the outer 











stationary part in the continuous-current motor. In other 
words, the stator of the three-phase will not be as heavy 
as the field magnet of the continuous. Then it can be 
used with a much smaller clearance than the continuous- 
current motor for the same power of speed. Then it 
requires less attention from time to time, because it has 
no armature. It has merely solid connections on slip 
rings. The controlling gear for starting and running the 
motor is far simpler. 

Mr. Cripps: Are the controllers used on the Central 
London —— or complicated ? 

Professor Thompson: They have a large number of 
notches on the manipulation part. They have, if I have 
counted them right, 72 different electrical parts on the 
inside, which may be —— in various ways, and they 
consist of some hundreds of parts ee together. This car- 
controller is a highly-organised, highly-complicated con- 
trivance. Ithas grown up from the controllers of train 
cars, which have been developed time after time in diffe- 
rent ways, and have settled down into a lar well- 
known piece of apparatus, highly complicated inside, but 
which works marvellously well in spite of its complica- 
tion. The ro controller is far simpler. 

Mr. Moulton: You say the Ganz is simpler ? 

Professor Thompson: Distinctly so. 

Mr. Cripps: Is the operation of cascade of importance 
and advantage? 

Professor Thompson: The advantage of the cascade 
system of grouping is that while acting as a brake it 
enables you to recover a portion of the kinetic energy of 
the train and return it as electric power on to the line. It 
brings the three-phase motor to a position in advance of 
the series parallel ; it enables you to do what you cannot 
do with the series parallel arrangement. It enables you 
to work during the period of acceleration with wen f 
double acceleration during the first half of the peri 
That is a great advantage. For the same given time of 
acceleration, it increases the distance run. It enables 
you to get up quicker to the top speed, because it enables 
you to work with a rather less top speed than in the case 
of the series parallel of a continuous motor. The con- 
troller in the series parallel for getting acceleration is 
more complicated than in the three-phase. The three- 
phase induction motor is automatic in its action in this 
sense: there are two elements co it—a stationary part to 
which the primary current is brought, and the revolving 
part; when you turn on the current, by switching on 
the primary on to the stationary part automatically, b 
the process called induction, you have the largecorrespond- 
ing current in the secondary part. Or, in the case where 
the primary part is left on the high- tension mains, the 
moment you allow current to flow through the secon- 
dary part automatically, current comes from the line 
through the primary part, and both elements are strength- 
ened, and you get the large necessary torque. The turn- 
ing foree, other things being equal, depends upon there 
being strong currents in both parts. 

Mr. Cripps: What do you say as regards the overhead 
system ? 

Professor Thompson: Personally I have never been 
favourable to overhead wires, whether for telephones, 
electric lighting, or tramways, and it is pretty well known 
that I have spent thought, time, and money in endea- 
vouring to show that a tramway can be operated without 
overhead wires. But my view is thatif there is any place 
where overhead wires can be tolerated, it is on a railway 
and in a tunnel. 

Mr. Cripps: For running into the country from the 
Tuner Circle, would any other system be possible than an 
overhead system ? 

Professor Thompson: I think not for long lines in the 
country. But quite apart from the question of connec- 
tions to outside long lines, my view is that the Circle, if 
it stood alone, would be worked best by overhead wires. 
The overhead wire would also be more conducive to 
safety. I have seen two tunnels where wires were put 
overhead for the purpose of giving current to cars moving 
below. The one is the Jungfrau Railway—three-phase. 

Mr. Moulton : How long is that ? 

Professor Thompson : Not much more than 2 miles ; I 
think it is about 3 miles. 

Mr. Moulton: It crawls up a hole in the mountain. 

Mr. Cripps: As regards the problem of attachment of 
a wire to a roof, is the problem different whether you are 
ee up hole in the mountain, or round the Inner 

Jircle ? 

Mr. Moulton: Not, I agree, if you are crawling round 
the Inner Circle. : 

Professor ae The difficulties are difficulties of 
degree, not of kind. 

Mr. Cripps: Where is the other case ? 

Professor Thompson : The other case is a short tunnel 
under the River rea Treptau Tunnel, a few miles 
out of Berlin, less than half a mile long. 

Mr. Cripps: Do you think there can be any difficulty 
as regards the attachment of the overhead wire in the 
case of the Inner Circle ? 

Professor Thompson : Ido not imagine that there can be 
any difficulty that is unsurmountable by the wit of man. 
It is a simple engineering job. 

oulton: Or the money of man ? 
Professor Thompson : It is a simple engineering job. 


- | It is also simpler to maintain insulation in doubtful places 


with alternating current, because damp, which is a source 
of leakage, is dealt with differently. The continuous 
current electrolyses the film of moisture, and produces 
chemical action; the alternating current simply dries 


itu 

Mr. Cripps: You have visited, I think, several electric 
three- lines? 

Professor Thompson: I have visited several that have 
been mentioned here. _The Burgdorf-Thun line and the 


Jungfrau Railway. The clearance in the motors js 








2 eggepsaaan with which clearancs they work perfectly 
well, 

Mr. Cripps: Do you think the placing of the exciter on 
the end of the shaft of each generator a proper device ? 

Professor Thompson : That is modern practice ; I think 
it distinctly preferable to the older arrangement of having 
separate exciters. 

r. Parshall: You say it is modern practice. Will 
you tell me an installation in England where it is used ? . 

Professor Thompson: I am thinking rather of some 
larger installations. 

Mr. Parshall: There have been some large ones put in 
use in the Kingdom during the last year or two? 

Professor Thompson : I have never seen them. 

Mr. Cripps: I think the separate exciters may lead to 
~ sae serious results if you have a breakdown, may not 
they ? 

Profez:sor Thompson : They did in the case of the City 
and South London Station. On one occasion, at a time 
when the excitation was entirely se te, there was a 
short-circuiting which occurred on the bus-bars of the 
exciting circuit, with the result that the whole of the 
alternators for the moment lost their current from the 
field magnet. If each alternator had had its own par- 
ticular exciter on the end of its shaft, that would ob- 
viously not have occurred. 

Mr. Parshall: You know they put that in just as you 
said; it was an absolute failure ; they had to scrap the 
machines. 

Mr. Cripps: When was that ? 

Mr. Parshall: Within the last few years. 

Profeesor Thompson: I was not aware of it. 

Mr. Parshall : I designed the exciters. 

Mr. Cripps: You are not aware of that, and we must 
take your evidence for the moment. 

Professor Thompson: But I du know very well the 
accident that happened from having the exciters all put 
on to bus-bars. 

Mr. Moulton: Patting all your exciters on to one bus. 
bar, instead of having each on the end of its own alter- 
nator ! 

Mr. Cripps: You visited some of the larger Conti- 
nental power stations in order to see what the modern 
practice was ? 

Professor Thompson: No; I did not visit them for 
that particular purpose. I know them; you had only to 
look at those in the Paris Exhibition to see how many of 
them were made in that way. 

Cross-examined by Mr. Moulton: 

Mr. Moulton: Did you take the average power for 
driving the train at 780 kilowatts ? 

Professor Thompson: Yes; 780 kilowatts. 

Mr. Moulton: I put it to you it is 160? 

Professor Thompson: Well, if is is—What? 

Mr. Moulton: Then, if there is a mistake of about 
5 tol in your data, your calculations are not much to be 
relied upon? ~ 

Professor Thompson: Yes. 

Mr. Moulton: They are; they can stand a littls trifle 
of that kind ? 

Professor Thompson: I will re-calculate if you wish. 

Mr. Moulton: You have taken7 to 8 per cent. for loss 
in the rotary converters. That is much too much. 

Professor Thompson: No, not for an average. 

Mr. Moulton: I mean the actual loss is not so great. 
Have you ever found out? 

Professor Thompson: No; I cannot tell you. 

‘ Mr. Moulton: Where did you get this 7 or 8 per cent. 
rom? 

Professor Thompson: One has data about various 
machines. , 

Mr. Moulton : I am talking about large power stations. 

Professor Thompson: I have been taking converters 
such as are on the market, . 

Mr. Moulton: Have you ever found what the loss is at 
large power stations ? 

Professor Thompson: No ; I cannot tell you that. 

Mr. Moulton: The Inner Circle is a line with fre- 
quent stops, and for such a line the three-phase is not 
suitable ? : 

Professor Thompson: On the contrary, I regard it as 
more suitable, because of the excellent accelerating pro- 
perties of the concatenated motors. 

Mr. Moulton : Now I am going to read a passage from 
a book by Sylvanus P. Thompson, D.Sc., B.A., F.R.S., 
M.I.E.E. ; it was written in 1900: ‘“‘. .. It may be 
taken that for short lines of, say, under five miles, where 
frequent startings and —— and very variable speeds 
are the rule, better results will be obtained with con- 
tinuous currents. If the power station has to be (from 
consideration of smoke, ventilation, water, and cooling) 
a long distance away, and the train or railway is short 
and of this character, then the best system is undoubtedly 
a combination of the two—that is, the generation of high- 
pressure three-phase current distributed to rotary con- 
verters placed along the line. These feeding the latter 
at 500 or 600 volts, there will, of course, be a loss in the 
double conversion and _incres cost of maintenance. 
But, as a general rule, these disadvantages would be more 
than balanced by the advantages accruing from the use 
of standard material and cheaper line construction, and 
the best possible speed regulation and starting control. 

ou agree with that? E 

Professor Thompson: It was true when I wrote it. 


| Most certainly. 


Mr. Moulton: I putit to you that you cannot, without 
experiment and familiarity with the motor itself, prophecy 
what the heating of a motor will be ; dee 

Professor Thompson: Not if you had to begin with an 
entirely new typeof motor. But when you have desi ed 
and bailt motors of a given type, then you are able to 
calculate what a new one of that type willdo. 

Mr. Moulton; I pub it to you eyen then, it is very 
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difficult, indeed, to foretell what the heating of a motor 

ill be ? 

Professor Thompson: There are difficulties, but they 
are not insuperable. ; : 

Mr. Moulton: And the question of efficiency depends 
largely on the heating ? : 

rofessor Thompson; Partly on the heating. 

Mr. Moulton : a matter of fact, the clearance can 
be considerable. Can be up to jin. in the continuous 
motor without its ceca d lo3s? ; 

Professor Thompson : Without its causing any loss, but 
there would be certain advantages if it could be made 
somewhat smaller. : : ; 

Mr. Moulton: To get anything like practical results 
from the alternating motor, you must work it with a small 
clearance like ,, ? : 4 

Professor Thompson: Yes, certainly ; if you mean to 
use it in cascade, for traction. : 

Mr. Moulton: I put it to you that collectors give quite 
as much trouble now as commutators in practice ? 

Professor oe : Ido not agree with you. 

Mr. Moulton: You are very much against overhead 
wires, are you nob? 

Professor Thompson : Yes. 

Mr. Moulton: Apparently, in the evidence you have 
given, if you arein a tunnel you ought to use them, and 
if you are not in a tunnel you must use them; is that 
what you say? 

Professor Thompson : No. 

Mr. Moulton: In the lines outside the Circle you say 
you would use the overhead wires? : ; : 

Professor Thompson: Yes; economic considerations 
oblige it in long lines. With regard to suburban lines, 
it would depend upon their length. For suburban lines 
of, say, 20 miles altogether, I should certainly use over- 
head wires. ; 

Mer. Moulton: Would you ever use anything but over- 
head wires on a railway ? 

Professor Thompson : I am not sure that I should on a 
railway. 

Mr. Moubieis: Therefore, your partiality for overhead 
wires does not lead you largely to indulge in them? 

Professor Thompson : I should try to get rid of them 
everywhere else. 

Mr. Moulton : The trains in the Treptau Tunnel slow 
down ? : 

Professor Thompson : They go down an incline at one 
end and up an incline at the other. I do not know that 
there is any reason for them to go more slowly in the 
tunnel. 

Mr. Moulton.: In the Jungfrau, when you are taking 
current from the line, you are going very slowly ? 
Rigas Thompson: About 12 miles an hour, I shou!d 
think. 

Mr. Moulton: That is half speed. My memory of 
steep lines like that would not tell me that you wenta 
mile in five minutes ? 

Professor Thompson : It is difficult to estimate ina 
tunnel. I could not really speak confidently. 

Mr. Moulton : And when you come down? 

Professor Thompson: You come down at about the 
same speed—2 per cent. quicker. You do not want any 
large amount of power then ; you are forcing back power 
into the line when you are coming down. There is the 
beauty of the three-phase plan: up hill and down hill 
the same speed. 

Mr. Parshall: The same speed, barring the slip ? 

Professor Thompson: Within 2 per cent. 

Mr. Parshall: 2 per cent. slip? 

Professor Thompson: That would make 4 per cent. 

Mr. Moulton: Those are not concatenations ? 

Professor Thompson: Some of the motors are by 
Brown, Boveri, and Co., and some by the Oerlikon Com- 
pany. 

Mr. Moulton: I believe that it is well known that 
Brown, Boveri, and Co. have tried concatenation, and they 
sav that it gives worse results than the simple apparatus ? 

Professor Thompson: I have not seen their letter ;* 
I do not know what they have written. 

Mr. Moulton: But you know pretty well what I refer to? 

Professor Thompson: I heard you say something in 
court at an earlier stage. 

Mr. Moulton: When you go away, you will have the 
curiosity to see whether they did say so or not ? 

Professor Thompson: I do not know. We shall all 
have curiosity when we leave the Court. 

Mr. Moulton: In the case of the breakdown on the 
City of London, all the exciters had gone through one 
common bus-bar ? 

Professor Thompson: Yes. 

Mr. Moulton: And made one exciting system, and 
there was a short circuit in that exciting system ? 

Professor eggs ~ : Yes. 

Mr. Moulton: It was not a question of there being 
Separate exciters, but their current united before it was 
used, and this affected the whole of the generators ? 

Professor Thompson: Yes; it was the circumstance 
that they were on omnibus bars. 

Mr. Moulton: They took the remedy, you say, of 
putting on an exciter to each, working actually with the 
unit of plant ? 

Professor Thompson: I do not know that they went 
through that for the whole of the station; it was done 
tor certain machines, 

Mr. Moulton: I put it to you that that was thrown 
out again ? 

Professor Thompson : I am not aware of it. 

. Mr. Moulton: If you have only three sets, each with 
its own exciter, if one exciter gets wrong, then the 
whole of that machine is gone ? 

Professor Thompson : No ; because you can still use in 





* See Excrvzgpine, vol, lxxii., page 626. 


emergency the current from one of the other exciters to 
excite a second alternator. 

Mr. Moulton: Then you must run an alternator just 
for the sake of the exciter? 

Professor Thompson: Presumably, you will always be 
running one alternator. At the minimum time when 
there is less demand there will be at least one alternator 
running. Therefore there will be one exciter running, 
and that exciter, on emergency, can supply — 

Mr. Moulton: I am speaking about the normal time ; 
you will have two alternators running ? 

Professor Thompson: Then you will have two exciters 
running, and those two exciters could each of them, on 
emergency, supply two other alternators. 

Mr. Moulton: But they could only supply if you kept 
one of the units going for the sake of its exciter ? 

Professor Thompson: Oh, no, 

Mr. Moulton: Ob, yes. 

Professor Thompson : One exciter can be arranged ; you 
can arrange one so that it shall feed two alternators at 
the same time. 

Mr. Moulton: These are designed only to be sufficient 
to feed one alternator ? 

Professor Thompson: That depends whether they are 
designed to meet emergencies. 

Mr. Moulton: If you are running them independently, 
you cun vary the work they do ; but if they are attached 
to the generator on the same shaft, you cannot ? 

Professor Thompson : Oh, ye3, you can ; you can vary 
the amount of work you take out of them. 

Mr. Moulton: You cannot vary it so as to increase the 
current on the same potential ? 

Professor Thompson: Yes, you can. 

Mr. Moulton: You would not have much liberty of 
adjusting them when they are working. You cannot 
vary their speed without varying that of the alternators 
and otherwise? 

Professor Thompson: You do not want to vary their 
speed. It does not matter to a given exciter that is to 
be driven at a given speed, and to give out currents, 
whether it has a separate steam engine to drive it or 
whether itis driven on a shaft that is also driving some- 
thing else. 

Mr. Moulton: If it is driven by a shaft that drives the 
alternator, its speed is limited and fixed by the speed of 
the alternator ? 

Professor Thompson : So it would be by its own engine 
if it were a separate engine. You would want to alter the 
speed of that engine. 

Mr. Moulton: Not if you wanted to make it excite two 
alternators ? 

Professor Thompson: No; you would simply have twice 
as much current from it. If you want to put two lamps 
on a machine instead of one, you do not have to run that 
machine quicker ; you simply take more current from the 
machine. 

Mr. Moulton: What I suggest is that if you put the 
exciter of an alternator on its own shaft, you cannot use 
that independently as you like for the other alternators ? 
Professor Thompson : There is not the same amount of 
independence. 

Mr. Moulton: That is exactly what I have said. With 
regard now to the astonishing statement that the alter- 
nating control is simpler. First of all, you have never 
yet seen a concatenated system under control, have you ? 
Professor Thompson: If you mean for traction, no. 
Be Moulton: It has never been used for anything 
else ? 

Professor Thompson: I have not seen it in use for any 


purpose, 

Mr. Moulton : The control of the series parallel has 
been completely worked out, and it simply means chang- 
ing certain connections of fixed resistances and fixed 
coils ? 

Professor Thompson : Yes, it does mean that. 

Mr. Moulton: All embodied in one handle? : 
Professor Thompson: One handle for the ordinary 
control, and another handle, if need be, for reversing. 

Mr. Moulton: As you say, it took years to evolve that? 
Professor Thompson : It took years to develop it, and 
now it works very satisfactorily. 

Mr. Moulton: Let me take the other control. What 
do you mean by saying it is simpler? Let us see what 
facts there are. First of all there are fluid resistances. 
You never heard of fluid resistances being used for trac- 
tion ? 

Professor Thompson: For traction, no. 

Mr. Moulton: These fluid resistances have to be driven 
in by air pressure? 

Professor Thompson : They are in the case of the pro- 
— arrangement. They can be used otherwise; they 
ve been used for years otherwise. 

Mr. Moulton : That air pressure is due to the leakage 
from @ reservoir of compressed air through a small hole. 
Do you call that an uncomplicated thing in construction ? 
Professor Thompson : It simplifies things very much to 
have that pneumatic arrangement, instead of all the 
innumerable contact devices that there are in an ordinary 
car-controller. 

Mr. Moulton: If the pressure varies at all in the 
reservoir, the result will vary ? 

Professor Thompson: If the pressure varies at all in 
the reservoir, that will mean a different height of liquid 
in the interior, and a different rate at which it mounts. 

Mr. Moulton: Then it is a small orifice; and if any- 
thing like dirt got into that orifice, it would make a serious 
difference in the moving of the resistance ? 

Professor Thompson : I do not say a serious difference. 

Mr. Moulton: We can judge for ourselves how serious 
it would be. Have you seen even a diagram of the actual 
mechanical arrangement of this suggested control? Also 
a diagram of the construction ? 








Pcofeesor Thompson: Yes, 





Mr. Moulton: Why were you more favoured than 
Major Cardew? 

Professor Thompson: I do not know. I thought he 
had seen it. 

Mr. Moulton: Can you tell me, within one or two, how 
many ball-cocks there are in it? 

Professor Thompson: In what I saw there was one 
ball-valve rising and falling on a lever—what we ordinarily 
call a ball-valve. 

Mr. Moulton: Ob, but I thought they had not so 
shamelessly ay enc ou to the other witnesses—that 
is a very early form. That is what we call an archaism in 
this arbitration. Why, that must have been two days 

0; we are in a different century now. Do you know 
Se other ball-cocks they have ? 

Professor Thompson : Besides, there was a very small 
ball-valve in the bottom—that is to say, a little boxwood 
ball to rise and fall—an ordinary ball-valve, 

Mr. Moulton: A very nice sort of thing for delicate 
work, when you are jostling along in a railway train? 

? ——— ‘Thompson : An admirable thing is a ball-valve 
in a liquid. 

Mr. Moulton: But I am talking about it for graduated 
work, Is that the sort of thing which you say would work 
well under the cirumstances of traction ? 

Professor Thompson: I say it would do admirably to 
let the liquid out quickly. 

Mr. Moulton : Would you or would you not, before you 
tried thisin 2 huge system, like to see whether it did 
work or not ? 

Professor Thompson: Yes, certainly, All these things 
ought to be tried, whoever makes them. 

Mr. Moulton: Is there a solenoid there ? 

Professor Thompson: Yes. 

Mr. Moulton: Can that open the orifice more than 
what I call the normal amount ? 

Professor Thompson : It can. 

Mr. Moulton: Do you call that control? You agree 
with me that if anything went wrong there, the rate at 
which the resistance was switched out would differ 
widely from the intentions of the maker ? 

Professor Thompson: Ib would differ, bub not necas- 
sarily very widely. 

Mr. Moulton: But it would differ ? 

Professor Thompson: No; I am not even sure it would 
differ from the intentions of the maker. 

Mr. Moulton: The maker intends these little varieties ? 

Professor Thompson : The thing is done to have a cer- 
tain, as you put it, normal operation, but the thing is also 
under control in various ways. 

Mr. Moulton: Yes; but we were told that no control 
could make the resistance go out quicker. It could only 
make it go out slower. Can you make it go out quicker? 

Professor Thompson : I am not sure that I can answer 
your question right off. I must think. 

Mr. Moulton: This is the simple control which you 
have been favoured with a sight of ? 

Professor Thompson: I do not want to answer you and 
give a wrong answer. (A pause.) The solenoid can 
certainly open the port above the normal amount. 

Mr. Moulton: Therefore ib can let the whole of this 
resistance out quicker than the normal run? 

Professor ee Slightly quicker. 

Mr, Moulton: What do you mean by slightly? Sup- 
posing it goes wrong, then this resistance may go out? 

Professor Thompson : In a rather shorter time. 

Mr. Moulton: What do you mean by a rather shorter 
time? Come now, say 7 or 8 seconds is the normal time. 
I do not know whether that is right ? 

Professor Thompson: I can guess—5 or 6 seconds, or 
7 


or 8. 
Mr, Moulton: How do you know that? 
Professor Thompson: Because the liquid, even if you 
ive it a wider opening, does not necessarily flow quicker 
use of that opening, in proportion to the width of 
that opening. There are other cases of liquid friction. 

Mr. Moulton: You mean to say you are trusting to 
the air passing through the small orifice, and yet nob 
obeying the laws of liquids that flow through an orifice. 
Do you mean that if you open that orifice wider, the air 
will nob pass through ? 

Professor Thompson : The air will go through quicker, 
certainly. 

Mr. Moulton: And then it will drive the water out 
quicker ? 

Professor Thompson : Yes; but the rate at which the 
water will move up and down depends upon the friction 
in the path that it meets with ; and if you increase the 
a you do nob get the rise of water exactly propor- 
tio’ 

Mr. Moulton: In fact, your hope of salvation is that 
you have a disobedient servant in the water ? 

Professor Thompson : No. 

Mr. Moulton: I will take it at five or six, because it 
really does not matter. Therefore the quickest it could 
be switched in is five or six seconds ? 

Professor Thompson : I will not undertake to say that 
even. Ib is only a guess. 

Mr. Moulton: But, really, you have told us that this 
system of control is so much simpler than the series- 

el one. Whatdo you mean? You do not mean to 
a is mechanically moresimple? = 
rofessor Thompson: Electrically, it is much more 
simple. 

Mr. Moulton: I should like to know what electrically 
simple means. That is to say, if you had no difficulties 
mechanically, the one would have a simpler diagram than 
the other ? : 

Professor Thompson : No; it would be much simpler in 
the construction of the electrical parts—many fewer 
parts. 

Mr. Moulton: How many s has a pint of water, 
T should like to know ? = . : 



















































































ee Sah ACs mY 































































; 
i 
f 
' 





f 
4 
f 
dl 


726 





ENGINEERING. 


[Nov. 22, 1901. 





Professor Thompson: As many as a lump of brass, I 
expect. 
Mtr. Moulton: But they do not walk quite as much in 


step, do on 
cofessor Thompson : No. 
Mr. Moulton: You are not quite sure whether or nob 


it could go out quicker; but the whole question of the 
train control depends upon that, does it nob? 

Professor Thompson: Not the whole question. 

Mr. Moulton: A great deal of it; the question of 
whether that is automatic control or whether it is under 
the control of the driver, depends upon that little item ? 

Professor Thompson: To some extent. 

Mr. Moulton: It is something more than ‘to some 
extent.” Supposing it must take its normal time, then 
the driver cannot accelerate the time during which he 
passes a his first stage ? 

Professor weg go ok Oh, yes; he can. 

Mr. Moulton: I thought the great beauty of this was 
that he could not; and I hear somebody saying—it 
sounded to me like Major Cardew’s voice—‘‘That is the 
very reason we have it.” Are you sure he is intended 
to able to make it go quicker. I remember Mr. 
Blathy age Se point of it is that though he can make 
it go slower, he cannot make it go quicker? 

Professor Thompson: He cannot make it go quicker 
within certain limits. 

Mr. Moulton: Come now ? 

Professor Thompson: I do not think, Mr. Moulton, 
you have grasped the first principle of this control. 

Mr. Moulton: You are quite right, but, in self- 
defence, I must say I have done my best to. I will leave 
it there. 

Re-examined by Mr. Wallace: 

In this re-examination, Professor Thompson stated that 


at the time he wrote the book quoted by Mr. Moulton he | T 


had not in his mind any use of three-phase motors except 
simple—not two in cascade. The cascade system was 
known to him vaguely, but he did not know the advantages 
of it. As regards the heating of motors, it would be a mere 
matter of calculation. 

The Umpire: What is the field in which your con- 
version to overhead wires operates ? 

Professor Thompson: Wherever they could either fall 
upon the public or where other wires could fall upon 
them. I have for years objected to all overhead wires on 
principle for that very reason, that there is a cerbain 
public danger in wires that go over a place that is 
accessible to the public, or wires that are co y 
other wires ; and the one place, in my judgment, where 
they may be used without introducing any danger is in a 
tunnel or on a railway. I have given in evidence several 
times in past years my views that all wires should be 
underground. 1 have besn looked upon as somewhat of 
a black sheep in the engineering profession because I 
have taken that view very strongly. 

With regard to the system proposed by Ganz for con- 
trol, Professor Thompson stated that it was a very effi- 
cient piece of electromagnetic mechanism, and one which 
curiously works better if it is subjected to vibration, 
because the moving parts are less liable to stick. 

Mr. Wallace: Assuming that the controller did go 
wrong, would there be any injurious result? 

Professor Thompson ; No. 

Mr. Moulton: No injurious result? Then the control 
is simple. If on the control going wrong there is no bad 
result, then the control is triumphant? 

Mr. a K.C., M.P., then proceeded to sum up 
the case on behalf of the Metropolitan Company. He en- 
tered at great length into a comparison between the two 
systems, and pointed out the various advantages in favour 
of the alternating-current one, stating that the Metro. 

dlitan Company had very large interests involved, and 
had made up their own mind as to the system they 
thought should be adopted, on the ground of cost, 
efficiency, and safety. The effect of the decision come 
to might be to eo upon the predominant partner 
a system they ieved to be wholly inferior. He 
referred to the figures given by Mr. Blathy as to the 
saving which would be effected in using the system ad- 
vocated by Ganz, both for the Inner Circle and for lines 
running to the outside. For the latter, anything except 
the overhead wires would be quite prohibitive as regards 
cost, The outside lines were a factor that should not be 

ut out of sight. As regards safety through, say, a 
aes wire, and looking at the matter from a common- 
sense point of view, was it conceivable one could not 
su in eliminating all risk in the present condition of 
electric science? Whether overh wires were put up 
in the tunnels or not, all repair work could only be 
carried out when the line was not running, as is done 
even now with steam traction. The Metropolitan 
Company were anxious to have a system and an 
equipment which, they wera advised, were almost 
absolutely essential when one gets outside the Inner 
Circle. As to acceleration, it was a great advantage 
in the direction of efficiency to get the greater accele- 
ration during the first half, as was claimed with the 
cascade system. With vo the question of the 
** untried,” he recollected what had been at the time the 
criticism on the Forth Bridge case. This and that diffi- 
culty was suggested ; it was said that Sir William Arrol 
res something like 10,000 desi; of novel devices in 
order to get over the difficulties of that construction. Of 
course he did get over them, and all honour tohim. On 
the point of efficiency it could not be suggested there 
was any factor in which the polyphase system would be 
behind the continuous-current system. It was more 
simple and eliminated to a greater extent the human 
element. Where was the novelty in its essence and 
in its substance? They were simply applying well- 
known, well-ascertained, well-tried, well-experimented- 
upon principles, It was true that they were applying 


them to the solution of a new problem. So were the con- 
tinuous-current people. The novelty was the Inner Circle. 

Mr. Moulton, K.C., M.P., who spoke on behalf of the 
Districts Company, stated that both parties were agreed 
that the direct current was perfectly capable of doing 
the work without any engineering or electrical risk at 
all, that the experience we had acquired made ib quite 
safe and certain, and therefore both parties were 
agreed that ib was wise and prudent to change these 
railways into electrical railways on the direct system. 
But the Metropolitan Company had proposed another 
course, they thought more wise and prudent, and the 
Umpire had to decide. The point that the work could 
be done safely and efficiently by the direct current was 
no} even challenged. But it was said there was another 
system so good that it was wiser and more prudent to 
take it. One immediately asked whether there were two 
systems in use. The answer was practically ‘‘ No.” 
There was not a single yard worked by any other 
system but direct current. It had been chosen 
years ago, perfected by experience, and it holds its 
own without a rival. Therefore one started with 
this to the good, that experience had perfected it, and 
made it a certainty, and experience had not begun to be 
formed on the other. To go and put an untried system 
to work, as its first work, probably the heaviest and most 
congested traffic in the world, where the interrupticn of 
traffic was most serious, appeared to him so much the re- 
verse of prudence, that he had great difficulty in treating 
with due forensic courtesy the arguments that were pub 
against him. If he knew a really shrewd man who had 
wanted to put his money in the polyphase system, and if 
he had wanted that man not to adopt the advice of the 
other side, he would have got him to hear the evi- 
dence of that exceedingly able witness, Mr. Blathy. 
hat man would have said: “ Why, Mr. Blathy 
thinks that when a thing is on paper it is as good 
as if it had been tried; Mr. Blathy’s mind does not 
see any value in experience. Keep me from such an ad- 
viser.” Mr. ~ age had a half-tried system; he had 
tried it ona mile of track at Budapest, and had made 
experimental runs with it at Sondrio. But so little he 
valued having tried a thing that he tossed the whole of 
that over for something which on paper had fairer pro- 
mises. What would be the cost of the failure of a safety 
appliance on that mile of track at Budapest? On the 
Underground it would mean the loss simply of 1000/. to 
2000/. of fares, a complete interruption of traffic, and 
the feeling that the engineers are not to be relied upon. To 
refuse to have an untried system under such conditions 
had nothing to do with one’s belief in the growth of 
science. It was ubterly unscientific to attempt to develop 
anything new under circumstances where experiment was 
at all costly, and therefore we dared not risk experiment. 
The Central London was on the direct-current system ; 
it had not had any electrical difficulty ; the vibration 
difficulty was due to its locomotives, because the system 
had departed in their construction from the ordinary prac- 
tics. He pane gy at great length the Ganz tender with 
the other tenders, stating that the normal output of the 
Ganz plant ought to have been stated as 5400 kilowatts, 
and not 14,000, as against the Thomson-Houston 10,000. 
He demonstrated also that the system advocated by Ganz 
would not be cheaper to work, owing to the difference in 
the acceleration now proposed and that tendered for. 
The whole Ganz scheme had been changed, both in figures 
and in form. The General Electric Company, the largest 
electrical manufacturing concern in the world, had come 
to the conclusion that, under equal and ordinary circum- 
stances, the direct-current system was cheaper to instal 
and to work than the polyphase. That company ad- 
mitted that very long runs at a uniform speed would be 
congenial work for the polyphase; but in all cases where 
the pavessee would be at a disadvantage, the worst 
would be where it had very little time to run at top and 
uniform speed, where it had to start and stop frequently. 
The alternating-system advocates abuse the converters, 
but they would be taking about in their system some- 
thing like 320 tons of motors which were not used the 
greater part of the time. He did not want to make it a 
question of prejudice, but the case on the Metropolitan 
side had been put forward by those most interested in the 
commercial success. ; 

The addresses very briefly reported above concluded 
the P ings. 

The Umpire stated, on taking leave, that this was not 
an ordinary case, where one two arbitrators differing 
and an umpire called upon to do his best himself. The Act 
of Parliament said that the special tribunal should report 
to the Board of Trade. The decision might be a little longer 
than it would have been if left to a single individual. 

In the course of the p ings various railways have 
been mentioned. We may state we have described them 
fully in TRACTION AND TRANSMISSICN, as follows : 

nt ap meaiee Unit System of Control in America,” 
vol. i., ’ 

“The Paris Metropolitan Electric Railway,” vol. i., 


page 89. 

' eo Paris Extension of the Orleans Railway,” vol. i., 
page 220. 

= Log Burgdorf-Thun Electric Railway,” vol. ii., 


page 

“* High-Speed Electric Traction in Germany ” (trials on 
the military Berlin-Zossen line), vol. ii,, pages 42 and 152. 

Vol. ii., page 129, gives the history of the Inner Circle, 
and considerations with to its electrification ; this 
article will be continued in the December issue of TRACTION 
AND TRANSMISSION, which will also contain a full descrip- 
tion of the Sondrio-Lecco Railway. 





TENDERS IN Betcrum.—Contracts are being arranged by 
the administration of the Belgian State Railways for 180 





locomotive tenders, 








THE BALANCING OF LOCOMOTIVES.* 
By Professor W. E. Datsy (Member), of London. 


Arricte 1.—The object of this paper is primarily to 
explain and illustrate a convenient semi-graphical method 
of obtaining the magnitude and tion of the balance 
weights for locomotives, and incidentally to discuss and 
illustrate the different ways of dealing with the recipro- 
cating masses in coupled engines, and to consider the 
effect of the balance weights on the permanent way and 
on the tractive effort of the engine. : te 

The advantage of the method to be explained is its 
simplicity, and, in the case of engines in which the L. 
and R. cylinder gear are alikeand symmetrically disposed, 
that ib is self-checking. ; 

The dynamical principle on which the method depends 
has been previously fully described by the author,t+ but 
for the sake of completeness a brief explanation of the 
fundamental ideas involved will be given here. 

The paper has been divided into nineteen separate 
Articles, as follows: 

1. Object of the paper. 

2. Principle of the method. 

3. Definition of the reference plane. ’ 

4. Graphical representation of the centrifugal force 
and couple on the reference plane. 

5. Conditions of balance. 

6. Preliminary reductions. _ 

7. Revolving and reciprocating masses. : ‘ 

8, Example 1: Inside cylinder single engine, 26 in. 
stroke. : j 

9. Example 2: Six-coupled goods engine, Lancashire 
and Yorkshire Railway. 

10. Variation of rail pressure; hammer-blow. 

11. Example 3. , 

12. Speed at which a wheel lifts. 

13. Slipping. i 

14. Value of w ; the resultant variation. 

15. Example 4: Four-coupled bogie express passenger 
engine, Lancashire and Yorkshire Railway. 

16. Distribution of the reciprocating mass between the 
coupled wheels. : 

17. American practice. ‘ 

18. Example 5: Eight-coupled engine Class E, Bald- 
win Company. 

19. Four-cylinder locomotives. 

ARTICLE 2.—Principle of the Method.—The first point 
to be clearly understood is that the effect of a Forcs F 
(Fig. 1), with reference to a point O, whose perpendicular 
distance from the line of action of F is a feet, is equal to — 

1. An equal and parallel force to F, indicated by f, 
acting at O. : g 

2. A couple, whose magnitude is F a. 

The application of this principle t> the case of a revolv- 
ing shaft acted upon by the centrifugal force due to an 
attached non-axial mass is the key to the method. Con- 
sider Fig. 2,in which a shaft OX carries a truly-turned 
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disc D, to which @ mass M is attached. Let r be the 
distance of the mass centre of M from the axis of the 
shaft; then when the shafot turns at w radians per second, 
a centrifugal force M w?r = F acts upon the shaft. The 
effect of this force with reference to the point O, which 
may be taken anywhere, is— ‘ 

1. An equal and parallel force M w? r = F acting at O. 

2. Acouple M w* ra acting on theshaft tending to turn 








* Paper read before the Institution of Mechanical 


Engineers. ‘ 
Pate Balancing Engines,” Institution of Naval Archi- 


tects, 1899, page 185, 
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at about O, in the plane containing the axis of revolu- 
tion O X, and the radius of the mass M. A couple 
of this kind is usually called a ‘‘centrifugal couple” 
because the forces forming it are centrifugal forces. 

In these expressions, and in all the expressions follow- 
ing, M or m is the mass measured in pounds, conse- 
quently the forces will be in absolute units, unless the 
expression be divided by g, in which case the forces are 
in pounds weight, the usual unit of force. In balancing 
problems the mass of the different parts is under con- 
sideration, and the question of force is not immediately 
concerned, so that the forms Mw?r, &c., are more 


or the equivalent form 





2 
coaveniens to use than me a 
M 


— 


w?r, Hence M is always to ba interpreted mass 


cossared in pounds or toa3, a3 the case may be. 

ARTICLE 3,—Reference Plane (Fig. 2).—A plane at 
right angles to the axis of revolution containing the 
point O is the plane in which the transferred force acts, 
and for convenience is called a reference plane. Both the 
reference plane and the plane in which the centrifugal 
couple acts, rotate as though fixed to and forming part 
of the rubating system. The reference plane is best 
thought of as a drawing-board keyed to the shaft at O, 
and therefore rotating with it. It is on this ideal draw- 
ing-board that the balancing is worked oub. 

ARTICLE 4.—Graphical Representation of the Centrifugal 
Force and Couple on the Reference Plane.—The brans- 
ferred force acting at O may be represented by a line, 
O F in Fig. 2, drawn to scale in the reference 
plane. It must be drawn Mw?r units long, and parallel 
to the radius of M. ‘ : 

The couple may similarly (as shown in Fig. 2) be re- 
presented by its axis, but for the purpose in hand ib is 
sufficient to represent it by a line drawn on the reference 
plane parallel to the radius of the mass, M w? r a units 
long. 

The direction in which these lines are drawn must be 
carefully attended to. The line representing the force 
must always be drawn in a direction from the point O 
outwards. If the line representing the couple is drawn 
from the p2intb O outwards and parallel to the radius 
when the mass is to the right of the reference plane, it 
must be drawn radially towards O for a mass on the left 
of the plane, since the two masses tend to turn the system 
in opposite directions. 

ARTICLE 5.—Conditions of Balance.—If there are several 
masses attached to and revolving with the same shaft, the 
centrifugal force due to each is to be treated in the same 
manner—that is to say, a reference plane is to be chosen 
and each force separately referred to it, giving a system 
of forces acting at O, and a system of couples. The 
— unbalanced effect of the masse3 will ba represented 


y: 
1, Tho resultant of the transferred forces acting at O. 
2. The resultant of the couples. 


The conditions of balance fora system of revolving masses | - 


are evidently that, when the process of transference has 
been carried out with respect to any reference plane : 

1. There shall be no resultant force—i.ec., the force 
polygon in the reference plane must close. 

2. There shall be no resultant couple—i.ec., the couple 
polygon must close. 
_ ARTICLE 6.—Preli tion.—In drawing the 
lines representing the forces and couples they may be 
made proportional to Mr and Mar simply, because the 
w’, being the same for ovary mene in thesystem, and being 
common to any applied balance weights, may for the 
time being be considered equal to unity, ab the end of the 
problem, if the actual magnitude of the resultant force, 
or resultant couple is required, the proper value of w? 
must ba associated with the line representing the resultant 
force or coup'e, found by measurement from the force or 
couple pol 


Red 








abe 
It shoul noticed that if the force and couple poly-| ‘7, 


gons for a given system respectively close, the system is 
in balance for all spseds. So far then as the speed is 
concerned, in finding the balance-weights » may always 
bs written equal to unity. A further simplification is 
made in the work by first reducing all the masses to crank 
radius. Then the radius cancels out and the sides of the 
force polygon are drawn age oy to the respective 
masses at crank radius, and the sides of the couple poly- 
gon proportional to these masses respectively multiplied 
by their distances from the reference plane. 

To find the actual force or couple in this latter case the 
length of the line representing either of them must be 
multiplied by w?r, where r is the common radius to 
which all the masses are supposed reduced. By making 
the assumption that w? r = unity: 

1. The mass at crank radius is the centrifugal force in 
absolute units. 

2. The mass at crank radius multiplied by its distance 
from the reference plane is the centrifugal couple in abso- 
lute units, 

_ This assumption will be made throughout, so that, 
Instead of mass and mass moment, the terms centrifugal 
force and centrifugal couple may be used. 

ARTIOLE 7.—Revolving and Reciprocating Masses.—The 
Moving masses in an engine may be divided into those 
which revolve with the orankehatt, and those which the 
crankshaft reciprocates. The preceding principles apply- 
ing to revolving mass, may be made to apply to the re- 
ciprocating masses. It is only necessary to suppose that 
the reciprocating masses are transferred to their respective 
crankpins and to treat them there as a separate revolving 
system, the balance weights found being those which, 
when reciprocated, will balance the reciprocating masses. 
This method of treatment really assumes an infinitely long 
connecting-rod, so that the solution obtained for ordinary 
rods is only approximate. The error involved is, however, 


work it is almost the universal custom to balance the re- 
ciprocating masses by revolving masses placed in the 
wheels, the actual balance weight in a wheel being the 
resultant of the balance weights required for the revolving 
and reciprocating parts respectively. There is therefore 
no need to discriminate between the revolving and re- 
ciprocating parts in the poe of finding the balance 
weights. Having settled how much of the reciprocating 
parts it is desirable to balance, include it with the revolv- 
Ing masses at the crankpio, and consider the whole as a 
revolving system. 

The method adopted in the following examples is to 
take a set of reciprocating parts and to balance them con- 
sidered as belonging respectively to an inside cylinder 
single engine, and a 6-coupled inside engine. The recipro- 
cating psrts, dimensions, and revolving parts where pos- 
sible are thos3 common to a large number of the Lanca- 
shire and Yorkshire 4-coupled and 6-coupled engines, the 
data of which has kindly been supplied by Mr. Aspinall. 
Following a usual custom, two-thirds of the reciprocating 


masses are balanced in each case. 
EXAmpte 1. 
ARTICLE 8.—Inside Cylinder Single Engine, 26 in. Stroke : 
Data. 


Distance centre to centre of cylinders 1 ft. 11 in. 

Distance between the planes contain- 
ing the mass centres of the balance 
weights iss ue a Rey 

Mass of unbalanced revolving parts 
per crankpin reduced to 13-in. 

FP ange te ces Sea a ssh 
ass Of reciprocating parts per 
cylinder at crankpin radius " “ 

Proportion of reciprocating parts to 
be balanced ... on ee aie 

The mass to be balanced at each 
crankpin is therefore 644 + 4 of 
551 1b. = 1011 1b. 


Draw the plan and elevation of the crank axle asshown 
in Figs. 3 and 4, so that in elevation the L. driving wheel 
shows to the front. Choose a reference plane to coincide 
with the plane containing the mass centre of the R. 
balance weight and mark on the plan the three dimen- 
sionsij k. Ib will be found convenient to arrange the 
data in the way illustrated in the following Schedule No. 1. 
The numbers in italics are those which have to be found. 


ScHEDuLE No. 1. 


Inside Cylinder Single Engine. Reference plane at No. 1, 
plane, Fig. 4. 
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- Equivalent Mass! Equivalent 
— at Cravk Radius|Mass Moment 
No. of Orank, relevance | = Centrifugal | = Centrifugal 
fener | Force when /| Couple when 
plane, | wir = 1, | wir=l. 
a: TREN, # 
w. ee ; | Z. 
No. 1 R. balance wt... Oin 766 
No. 2 R. crank 18 in. 1011 18,198 
No. 3 L. crank -.| 4lin. 1011 41,451 
No. 4 L. balance wt...) 59 in. | 766 45,220 


Consider the R. Crank.—It is 18 in. from the refer- 
ence plane. Thecentrifugal force, wr being unity, acting 
on the axle due to the 1011 1b. at the R. crankpin is 1011 
absolute units, acting always along the crank radius out- 
ward from the centre. ‘Transferred to the reference 
plane, this is equivalent to an equal and parallel force 
acting at O, and a couple whose moment is represented 
by the product 1011 x 18 = 18,198, The effect of the 
1011 lb. at the L. crankpin, with respect to the reference 
plane, is similar to a force at O represented by 1011 and 
a couple represented by the product 1011 x 41 = 41,451. 
‘o see what tha resultant effect of these two couples is, 
and what mass must be added to balance them, choose 
any convenient scale and draw A B (Fig. 5) parallel 
to the L. crank and 41,451 units long to any convenient 
scale, and B C parallel to the R. crank 18,198 units 
long. A C represents the total turning effect, and there- 
fore C A rapresents the moment of the couple which will 
effect balance. This line scales 45,200 units, and there- 
fore the balancing mass must be of such magnitude, M, 
and placed at such distance a from the reference plane 


that 
Ma = 45,220; 


and, moreover, M must be placed abt crank radius in the 
relative angular position to the cranks given by C A (nob 
AC). This line C A is called a closure, since it is the 
line which closes the couple polygon, giving at once the 
direction and magnibude of the balancing couple. 

The angular position of the ce weight in the L. 
wheel is therefore given by simply drawing a line Q 
(Fig. 3) parallel to C A. Its magnitude M. at crank 
radius, is found from the above product by dividing the 
45,220 by 59 in., the distance at which the balance — 
is to revolve from the reference plane, giving 766 lb. The 
three masses—viz., 1011 Ib. at the L. and R. crankpins 
respectively, and 766 lb. in the L. wheel—have now no 
tendency to turn the system about O at all. There is 
still left, however, the transferred equal and el 
forces due to these three masses acting av O. To find the 
resultant of these, choose a suitable scale, which will in 
general differ from the scale used to draw the couple 
polygon, and set out Fig. 5, Ab cd respectively equal 
and parallel to these forces—i.e. : 


A b parallel to the : crank 1011 units long. 
be ” . ” ” 
L, balance weight radius C A, 766 


” 


ed 


” 





negligible in locomotive work. Again, in locomotive 





” 
units long. 


A d represents the resultant, and therefore d A the 
force which will balance the a This must be sup- 
plied by a mass revolving with the reference plane—that 
1s, in the right-hand wheel. The angular tion of the 
R. balance weight is given by drawing a line parallel to 
d A from the centre of the axle. The magnitude M is 

ven by the length of dA. This measures 766 units, 

is therefore 766 lb. 

The check on the accuracy of the work lies in the fact 
that if the masses at the R. and L. crankpins are equal, 
and thatif their planes of revolution aa the planes in 
which the balance weights are placed are symmetrically 
disposed with regard to the central vertical plane of the 
poe, ag the two balance weights must be equal in magni- 
tude, and their angular positions must be symmetrical 
with respect to the cranks. One balance weight is found 
from the couple triangle A B C, Fig. 5; "the other is 
pr sem ag ab = and ~ drawing of a 

olygon ce dis ore really unnecessary, though 
fedispeneaile as a check, since d A should scale a 























dy 


svae) 


already-known magnitude, and should be inclined to the 
R. crank at the same angle that C A is inclined to the 
L. crank. A consideration of the above method will 
show that the artifice consists in choosing the reference 
plane to coincide with the plane of revolution of one of 
the unknown ce weights. atever its mass, 
it has no moment with respect to O, aud can form no 
centrifugal couple acting on the system ; balance amongst 
the couples due to the remaining three masses can then 
be effected, leaving the mass in reference plane to be 
adjusted to ce the forces transferred to O. 

The method of finding the balance weights may be 
shortly summarised as follows : 

1. Draw a plan and elevation of the axle; mark on 
the necessary dimensions from the reference plane taken 


Q | abt the centre mass of the R. balance weight. 


2. Fill in a schedule like Schedule No. 1 (above). 
Multiply the figures on the same level in columns X and 
together, placing the products in column Z, — 
3. Set out the ucts in column Z as if to form a 
polygon ; remembering the instructions of Article 4: the 
direction of each product is defined by the corresponding 
crank given in column W. The line bgryny oes 
the polygon defines the angular tion of the cing 
posed am ar of the balance weight. Transfer this direo- 
tion to the elevation of the crank axle. Measure its 
length and divide it by the quantity k. The quotient is 
the magnitude of the balance weight at crank radius. 
4. Sat out the quantities in column Y as if to form a 
polygon. The closing side, taken in order with the rest, 
efines the angular position and magnitude of the balance 
weight in the reference plane. For symmetrical engines 
this checks the work in the way y explained. 





The actual mass, M, of the balance weight, depends 
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ype ag upon the distance R of its mass centre G from 
the axis. 

If r is the crank radius, M; is found from M, R = Mr 
= 766rfor Examplel. Taking r = 13in., and R=36 in., 
which would be about the practicable distance for a 
7-ft. 3-in. wheel, M, = 276 lb. This should be arranged 
in crescent form between the spokes, as shown in Fig. 3 


(page 727). 
ii EXAMPLE 2. 


ARTIOLE 9.—Six-Coupled Goods Engine, 18-In. x 26-In. 
Cylinders, Lancashire and Yorkshire Railway.— A 
drawing of the driving axle is shown in Figs. 6 and 7. 
There are in this case eight masses revolving in the eight 
planes shown in the plan (Fig. 7). The new feature in this 
example is the coupling rod. Each coupling-rod is to 
be divided between the three outside crankpins in the 
proportion that they ey support of its weight. 
In the present example the leading and trailing wheels 
each take 143 lb. per crankpin. the driving wheel 257 lb. 
The total mass of each rod is 5431b. The proportion may 
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be arrived at ex 


itiously by placing the rod on three 
knife-edges at : 


e three centre lines, each knife-edge being 
suitably supported in the Sy eegey of an independent 
weighing machine. The readings of the three scales give 
the proportions at the respective crankpins. 

In general, the common radius of the outside cranks of a 
coupled engine is less than that of the inner cranks. The 
masses forming the system about the driving axle must 
be reduced to a common radius. Generally the radius 
of the inside cranks is used. 

Driving Wheel. 

For each outside driving crankpin : 


Proportion of coupling-rod 


Ib. 
pee ;.. 257 3 
Outside part of crankpin and washer oo} at 10 in. 


Total ... che ae “282 
Equivalent to 217 Ib. at 13 in. radius. 
The connecting-rod is the same as in the previous ex- 
amples. The usual practice in England is to balance the 


proportion of the reciprocating masses decided upon en- 
Endy ta the driving wheel. This method is followed in 
the present case. 

Collecting the data for the driving wheel : 
1 ft. 11 in. 


6 ” 18 ” 


Data. 
Distance centre to centre of cylinder 
go ty to centre of coup- 


Distance between planes 2 and 7 


Distance between planes 3 and 6 
containing mass centres of balance 
weights et Ae deb cies 

Unbalanced mass at each outside 
crankpin in planes 1 and 8 re- 
duced to 13 in. at si ate 

Unbalanced mass of wheel cranks and 
partof pin in them reduced to 13 in. 
radius revolving in planes 2 and 6 

Unbalanced mass of revolving parts 
at each inside crankpin ... Se 

Mass of reciprocating parts per cy- 
linder ... ka rene ane i 

Mass revolving at each inside crank 
journal in planes 4 and 5 is: 

Revolving... Seer eee: eee 
Two-thirds reciprocating 367 


Total 1011 


Fill in Schedule 2 for the driving wheel, and compute 
column 7 


se 


4 ft, 11 in. 
217 Ib. 


96 ,, 
614,, 
551,, 


ScHEDULE 2. 
Six-Coupled Inside Cylinder Engine: 
Driving Wheel.—Crank Radius = 13 in. 
Reference Plane at No. 3. 





| Equivalent Mass|Equivalent Mass 
jat Crank Radius) Moment = Cen- 
= Centrifugal | trifugal Couple 

Force where where 

| @@tr=1, wr=1, 


7. 
217 
96 
494 
1011 
1011 
494 
96 
217 


Distance 
from Reference 
ane. | 


Number of 
Crank. 


Z. 


- 1,562 
—184 
0 


18,198 





DO IDPDHMS wre 


Draw the couple polygon, Fig. 8, A B, BO, C D, 
DE, EF, F G, to scale, taking the magnitudes from 
column Z. Notice that C D returns over A B and 
BC, and that EF, FG are drawn in a direction from 
their crankpins to the axis, since the planes in which 
the corresponding masses revolve are on the opposite side 
of the reference plane to the other masses (see Art. 4). The 
closure G A measures 29,140, and it fixes the direction of 
the balance weight in plane 6—i.c., in the L. wheel. 
Dividing by 59, the quotient 494 is the magnitude of the 
balance weight. Check the work by drawing the force 
polygon, Fig. 8, Ab, be, od, de, ef, fg, E> The 
closure h A gives the direction of the RK. weight, and it 
should ecale 494 lb., thereby checking the work. Re- 
member that for the force polygon the direction of 
drawing is ns from the axis parallel to the radius 
towards the crankpin (see Art. 4). 

Leading Wheel.—The unbalanced masses are wholly 
revolving and should therefore be entirely balanced. They 
consist of the crankarm, crankpin, and a proportion of 
the eoupling-rod. They revolve in different planes, form- 
ing a system of six masses revolving in six different planes, 
which are tabulated in Schedule 3, column X, rela- 
tively to the reference plane. An elevation of the lead- 
ing wheel is shown in Fig. 9. 





Fig.10. Leading & Trarking Wheels. 
f. 


& 


é 


ok 


Closure 
Additional Data. 





Ric 


> 





A 


reo 


143 
25 
168 at 10 in. radius. 


Mass due to coupling-rod 
Mass due to part of pin 
washer outside crankarm 


Mass of wheel crank and the 
part of the crankpin in the ‘a ae 





containing mass centres of wheel 
cranks ... es 7 ee Whee yes | ee 


Fill these masses in Schedule 3. 


ScHEDULE 3. 
Six-Coupled Inside Cylinder Engine. 
Leading Wheels. Crank radius = 10 in. 





| 
| 


Equivalent Equivalent 
Distance Mass at Crank |Mass Moment = 
from Reference| Radius = Cen-| Centrifugal 
Piane. trifugal Force Couple when 
@ = 1, | o= 3 


Z. 
—- 1,209 
—175 
0 
18,720 


7,550 
11,122 


of | 


Number 
Orank 


couple and force polygons corresponding to the 
schedule are drawn in Fig. 10, and the balance weights 
they determine are shown, the L. one full, and the R. one 
dotted in Fig. 9. 

The balancing of the trailing wheel is the same as for 
the leading wheel in every respect. 

The radii at which the actual balance weights were put 


are: 
Ft. In. 
1 10 
: ae 
1 10 


of the aciual weights are: 


Driving wheel = 494 * 13 — 992 1b, 


Driving wheel 
ing 5 
Trailing ,, 


Therefore the masses 


22 

— 317 x 10 _ 133 ,, 
22 

— 317 x 10 _ 138 ,, 
22 


Leading 


Trailing ,, 

The angles, measured from the drawings of the poly- 
gons, which the L. weights make with horizontal are: 

Driving wheel 43 deg. below centre line. 
Leading 
Trailing ” ” ” ” 

The left-hand side of the engine is shown in Fig. 17 (tobe 
given later), the cranks being placed in their proper relation 
to one another, and the balance weights shown in black. 

In this type of engine the distance between the planes 
containing the balance weights and those containing the 
wheel cranks is so nearly the same that practically they 
may be treated as coincident. In the previous example 
the two planes have been retained in their exact posi- 
tions for the sake of generality. The example then forms 
a type for coupled engines with double frames and over- 
hung crankarms, 

A four-coupled inside cylinder engine is worked out in 
the same way as in the previous example. 


(To be continued.) 





DarLincTon TramMways.—The Tramways Committee 
of the Darlington Town Council have arranged to seek 
powers to borrow 100,000/. for the construction of a new 
tramway. 


SovtH Arrican Gotp-Minina. — Although crushing 
has been resumed in the Transvaal, itp appears very 
doubtful whether the extraction effected this year will be 
equal to that of 1900. In January, February, and March, 
1900, as well as in November and December, 1899, the 
Boer Government worked the Witwatersrand mines with 
a certain vigour, the extraction for the first quarter of 
1900 being 251,677 oz. Nothing was done in the way of 
—— the mines between March, 1900, and May, 1901. 
In the latter month a few mines were started by British 
managers, and the number of mines in working has 
since been gradually increased, so that while the out- 
put of May was 7478 oz., the prodaction of October 
was 33,393 oz. The extraction for the six months 
ending October 31 was 147,019 oz. But even if the 
output in November and December amounts to 40,000 oz. 
oy month, the yield for the whole year will still 

somewhat below the irregular production of 1900. 
There is, however, every probability that production will 
be carried on with a padually increasing vigour in 1902. 
Although the working of the mines by the r Govern- 
ment in November and December, 1899, and January, 
February, and March, 1900, was really carried on with a 
view to give the Boer Government immediate funds, 
without any being paid to the rights of the com- 
panies owning the mines which were brought into activity, 
the general result was probably favourable from the 
owner’s point of view. The Boer Government had entire 
control of the mining interests of the Johannesburg dis- 
trict for the five months in question, and inflicted no 
dam upon the mines, as it regarded them as 4 
valuable asset from which to derive the sinews of war. 
At the close of the first quarter of 1900, the authority 
of the Boers was so weakened that they derived no further 

rofit from the mines, and at the same time their power 

or working mischief was at an end. The progress of 
gold-mining in Rhodesia has scarcely realised the expec- 
tations formed respecting it. Still, the output of 
Rhodesian gold for the first ten months of this year was 
140,506 oz., as com with 91,850 oz. for the whole of 
1900, 62,313 oz. for the whole of 1899, and 18,085 oz. for 
the whole of 1898. When the returns for November and 
December are brought in, it will probably be found that 
this year’s Rhodesian production will range between 
165,000 oz. and 175,000 oz. The combined output of go 
in the Transvaal and Rhodesia this year appears likely to 
be nearly 400,000 oz., of the value of 1,500,000/. in round 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Nemes, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ofice Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the aay taped of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


21,019. J. E. Rausome, Ipswich. Short-Grass 
Cutter. [5 Figs.) November 21, 1900.—In order that the 
cut grass may not clog the knives or be thrown in improper direc- 
tions a concave deflector is fitted behind the knives, and the top 
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of the grars box is brought over the deflector in such a manner 
that it serves to receive the grass from the knives and direct it 
into the box. A clearer for the grass box comprises a travel 
ling diaphragm moved by chain gear, put in motion by a hand- 
wheel. (Accepted September 25, 1901.) 


21,751. A. Shuttleworth and R. Gamble, Lincoln. 
Threshing Machines. [6 Figs.) November 30, 1900.—This 
invention has reference to threshing machines of the kind in which 
the threshing drum is provided with ribbed beaters, and there is 
arranged half round its periphery or thereabouta compound “‘con- 
cave” provided with cross bars, a narrow space being left between 
the drum and the concave through which the unthreshed corn is 
drawn by the rapid rotation of the drum so that the grain becomes 
separated from the straw by the friction between the beaters of 
the drum and the cross bars of the concave. As is well known, 
the friction referred to in course of time wears away the upper 
edges of the crossbars of the concave, thus rendering them 
blunt and impairing the efficiency of the threshing. To obviate 
the necessity, which formerly obtained, for taking the concaves to 
pieces and re-inserting the crossbars in the heads in reversed 
position in order that their worn edges should be underneath 
and their sharp edges uppermost, compound concaves such as de- 
scribed have been made with both ends of the heads of the upper 
part alike, and of such form that the position of the upper part 
can be reversed whenever the upper edges of the crossbars have 





become blunted through wear. Ina threshing machine accord- 
ing to the present invention both the upper and the lower 
parts of the concave are made reversible, both ends of the 
heads of the upper part being alike, and both ends of the 
heads of the lower part being also alike. The two parts of the 
concave are jointed together by a rod which — through round 
holes in the adjacent portions of the heads of the said two parts, 
the ends of the rod ny: sarang ae the sides of the machine 
while supported on the frame, means being provided for adjusting 
the distance of the concave from the drum ters. The top an 

the bottom of the compound concave are similarly supported by 
other two rods which pass through slots in the heads and are like- 
wise provided with means for adjusting the distance of the con- 
Cave from the drum beaters, the slots being made oblong to allow 
of the said adjustment. The vacant spaces which would other- 
wise be left between the outer sides of the upper part of the con- 
Cave and the machine sides are provided with filling pieces, whereby 
Straw is prevented from accumulating between the heads of the 
Upper portion of the concave and the machine frame, the said 
filling pieces being provided with dowels or projections which fit 


ELECTRICAL APPARATUS. 


23,700, J.B. Langford,London. Cable Connectors, 
(4 dh om December 28, 1900.—'This invention relates to terminals, 
couplings, or junctions for a wire or for stranded electric cables, 
or the like, and according theretoa pin with a thread cut on 
one of its ends has on the other end a smooth coned point, and 
screwing on to this thread and over the coned end ia a head or 
nut. The upper part of the inside of this head is coned to fit 
parallel to the surface of the cone on the pin, and a hole is cut 
throvgh the top of the said head in order to allow the wire or 


Fig.2. 
Fig4 
| 


ey 


wires to be pushed through. The outside of the head may be 
shaped so as to be easily screwed up by hand. In use the wires 
are pushed through the hole in the head and spread out on 
meeting the point of the cone. On screwing up the connector 
each wire is firmly gripped between the surface of the cone and 
the inside of the head or nut, thus making good electrical contact. 
Various single and double forms of such a connector are described 
and illustrated, and are claimed broadly and in detail. (Accepted 
October 2, 1901.) 


17,024. The British Thomson-Houston Company, 
Limited. (W. C. Fish, Lynn, Mass., U.S.A.) Insula 
Materials. [6 Figs.) August 24, 1901.—Insulating material, 
comprising carbonisable substance, is according to this invention 
made from layers of asbestos peper or the like with small broken 


























or powdered mica between, the whole being caused to adhere 
together by being mixed with varnish and subjected to pressure 
while hot. Assembling frames and a pressing device, by means of 
which the contents of a number of frames can be pressed at one 
time, are described and illustrated. (Accepted October 2, 1901.) 


17,029. The British Thomson-Houston Gempany, 
Limited. (H. R. Sargent Schenectady, N.Y., U.S.A.) 
Ls Arresters. [1 Fig.] August 24, 1901.—A device 
applicable for breaking arcs which may have been started by light- 
ning between conductors conveying high-tension current of great 
energy according to this invention comprises means for causing 
a sufficient resistance to be automatically introduced into the 
discharge path by the current passing therethrough in order to 
prevent the maintenance of an arc at the normal potential of the 
mains. An apparatus is described which comprises a series of 
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metallic buttons with air gaps between, reyes one the safety 
discharge path, and to a contiguous pair of its buttons is conn 

(in shunt to the air gap) an electro-magnetic device adapted on 
the passage of current to open a short-circuit switch on a carbon rod 
resistance connected in series with the safety discharge path. The 
proprietors of the patent say : ‘‘ We consider ourselves the first to 
conceive the idea of automatically inserting a resistance in series 
with contacts between which an arc may be formed, in order to 
break the arc, and that we are the first to conceive the idea of 
appl ying this conception to a lightning arrester for high-potential 
circuits.” (Accepted October 2, 1901.) 

17,490. B. Kuettner, London. Storage Batteries. 
{3 Figs.] October 2, 1900.—According to this invention spongy lead 
and lead oxide electrodes are hardened by means of silica. The 
eae is mixed with soluble silicate, and the pasted electrode is 
mmersed first in very dilute alkaline solution, and afterwards in 
a solution of similar character, but nger. The silicate may be 
that of sodium, and the immersion alkaline solution may be of 
ammonium sulphate. It is stated that “forming” of such plates 





plates in a solution of ammonium sulphate. It is stated that the 
active matter treated as described is liable to very slight expan- 
sion and contraction in use. The grid used to support and con- 
nect the active matter is preferably of the kind illustrated. The 


first claim is as follows: “In a method of mixing secondary 
Fig.1. 























790.) 


battery plates mixing lead oxide (with or without the addition of 

finely-divided lead) with a solution of a soluble silicate to form 

| a paste, making the paste into a plate and dipping the plate into 

a dilute alkaline solution, substantially as herein described.” (Ac- 
cepted October 2, 1901.) , 


.233. J. Pescatore, Manchester, and The Tudor 
Accumulator Company, Limited, London. Storage 
Batteries. [4 Figs.) November 23, 1900.—A form of ae 
battery plate according ‘to this invention comprises two th 
plates made from perforated grids whose perforations have been 
wholly filled with active matter, the two thin plates thus consti- 


Fig.2. Figs 
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tuted being made up together to form a single plate in such 
manner that there is a sufficient space between them to allow 
acid to percolate to the interior parts of the active material. A 
double electrode section may comprise ‘‘ negative” spongy lead 
plates made according to the invention, and ordinary peroxide 
plates for “‘ positives.” (Accepted October 2, 1901.) 

. Lon 


14,841. J. T. Armstrong and A. Orling, don. 
Wireless Telegraphy. (8 Figs.] August 18, 1900.—Wire- 
less —— apparatus — designed for use in controlling 
torpedo rudders, and with the object of eliminating secondary 
disturbances which would affect the coherer, in one arrangement 
according to this invention comprises : In electro-magnetic wave- 
receiving apparatus, a normally closed electric circuit having a 


















































coherer, a battery, and a sensitive relay adapted to control a relay 
circuit provided with a battery and an electro-magnet whose 
armature carries a detent which on being attracted is withdrawn 
from its normal position of nt with a ratchet wheel 
mounted on the shaft of a motor, thus permitting it to rotate, a 
break wheel forming part of either or both the receiving relay 








2 or pepondlng holes in the said heads. (Accepted September 


proceeds from the grid outwards, and that the peroxide plates 
should be “‘ formed” in the usual solution, but the spongy lead 





and 
circuite, which is or are thereby opened and the detent permitted 








730 


ENGINEERING. 





| Nov. 22, 1go1!. 





to return to its normal a. to engage the next tooth of 
the ratchet wheel, and thus stop the motor, by which a trip 
hammer or equivalent device is also operated and decohesion 
effected. (Accepted September 25, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


16.619. J. G. Bormann, Berlin. Gas and Vapour 
Engines. [2 Figs.) September 18, 1900.—A gas engine ac- 
cording to this invention no water-cooling device for the 
cylinder, but in one arrangement the cylinder and piston are 






































organised so as to be double-acting, gas exploding on one side of 
the piston and volatile liquid being evaporated (and serving to 
peodene power) on the other, such volatile liquid being chosen as 
will sufficiently reduce the temperature of the cylinder walls. 
(Accepted September 25, 1901.) 


21,622. A.J. Boult, London. (The New Process Light- 
ing Company, Cleveland, Ohio, U.S.A.) Gas Burners. 
(6 Figs.] November 29, 190).—The first claim in this specification 
is broadly : ‘In a lamp haviog an illuminating burner, the em- 
ployment of a caloric engine which converts a portion of the 
waste heat into mechanical power (as distinguished from a 
device driven by the upward current of air caused by the flame 
or heat from the burner, or a device for separating heated gas or 





air from cooler fluid, and relying on its temperature to supply 
the pressure), and mechanism operated by such power of the 
engine for increasing the supply of combustion supporter to the 
burner substantially as herein set forth.” Means are provided 
for starting the engine, these ee a Bunsen burner and 
by-pass and a mechanical starting device. The apparatus works 


by —— air into the gas fire, and controlling apparatus for 
use " such a system is described. (Accepted September 25, 
1901. 


GUNS AND EXPLOSIVES. 


22,369. A. Reichwald, London. (Fried. Krupp, Essen, 
Germany.) Gun-Bights. [7 Figs.) December 8, 1900.—-Ac- 
cording to this invention a gun-sight comprises a cross-wire 
telescope mounted upon a carrier provided with a spirit-level. 








The attachment is preferably mounted on the gun in such manner 
that its axis of rotation passes a its centre of gravity, in 
erder that the adjusting mechanism of the level may be relieved 
from the effects of ‘mass pressure set up by the firing or the 
moving about of the gun.” (Accepted Sephe r 25, 1901). 


RAILWAYS AND TRAMWAYS. 
PA Hurst, Nelson, and Co., Limited, and A. C. 


Lanark. Valve for Sand Boxes, 
(2 Figs.) Aprit 16, 1901.—This invention relates to valves of sand 





boxes for railway or tramway vehicles, and it has for its object to 
rovide a valve through which the sand will flow freely, and not 
liable to choke on account ¢ f the diminished sectional area of the 
body of sand. The valve casing with its upper part is made in the 
form of a hopper to contain the sand, and the sides are flanged 
8o that it can be secured to the car, an intermediate neck uniting 
the ho to a short coupling-pipe. The valve itself, which is of 
the cylindrical or conical plug type, is fitted in the aforementioned 
neck, and has a small upper port and a larger one on the under side, 
80 that when the valve is open sand will flow downwards by the 
action of gravity from the hopper through the valve to the coup- 





ling pipe, which is preferably ecrew-threaded for the attachment 
of a pipe for distributing the sand on the rails. The opening at 
the bottom or lower part of the plug or key is so designed that when 
the supply of sand is cut off the plug or key will automatically 
empty itself. A number of pronge or spikes are fixed in the 
upper side of the cylindrical plug alongside the port and project 
into the hopper, to serve the double purpose of breaking up the 
sand when the valve is turned from its closed position to its open 
position by means of a lever outside the casing, and of limiting 
= ogre eage) a the valve aged to that —",, to od Sop. 

pass from the open to the closed ition. ecept - 
tember 25, 1901.) oi ” . F 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
23,321. J. ometasee, J. Lowis, and J. Hopkinson 
and Co., Limited, uddersfield. Stop-~- Valves. 


{1 Fig.] December 20, 1900.—A screw-down stop-valve according 
to this invention has the valve proper borne upun a part provided 
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with a screw of such coarse pitch that while the valve is free to 
rise and fall upon the same, yet chattering of the valve under con- 
ditions of unstable equilibrium is prevented. The part bearing 
the valve is tar 9 a block free to turn on the end of the 
screw-down spindle. (Accepted October 2, 1901.) 


20,553. La Societe So » Grille et Cie., Paris. 
Steam Generator. [2 Figs.) November 14, 1900.—(Conven- 
tion date August 12, 1900.) In this boiler 5 fork-shaped tubes at 
their lower ends take water from and at their — ends dis- 
charge steam and water into a water and steam drum situated 
between the ends of their lege. The entrances to the tubes may 
be constricted by tuyeres or by other means. There is one claim, as 
follows : ‘‘ A system of steam generator consisting of a water-feed 
drum serving asa store of heat energy and steam space, comprised 
between the branches of --shaped tubes forming a nest of vaporis- 
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ing tubes, the ends of each of said tubes connecting with the drum 
at two diametrically opposite points, the water inlet to the tubes 
being at the lower part, and the steam outlet from the tubes being 
at the upper part of the drum, and the end of each tube which 
connects with the water space being furnished with a tuyere or 
diaphragm for limiting the admission of water according to the 
evaporative power of the tube and resisting the back flow of the 
steam so as to force it to flow out through the upper leg of the 
page! tube, mance vag A ales ter var descri a arta 
to the accompanying drawing, for the purpose specified.” Cc. 

cepted October 2, 1901.) < 
16,025. F. O. Horenz, Dresden, Germany. Humidi- 
and Ventilating. (4 Figs.) A t 9, 1901.—A com- 





bined comprising an air fan a steam turbine on 
one according to this invention can be made with the turbine 


casing (when such is used) attached to the fan-bearing. When it 
is desired that the air propelled by the fan shall be humidified, 
the casing of the turbine is omitted altogether, or is provided with 
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orifices, controlled or not by taps, in order that the steam exhaust 
from the turbine may join the travelling air stream. (Accepted 
September 25, 1901.) 

MISCELLANEOUS. 

17,443. J.C. Stanley and the Cotton Seed Oil Syndi- 
cate, London. Fat-Bleaching Apparatus. 
[3 Figs.] October 2, 1900. — An apparatus according to this invention 
for bleaching fat while in the liquid state by the action of light 
comprises a glass house having a tank at its base to the sides of 
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which are bolted uprights that serve to support a smaller tank, 
which receives fat pumped up from the base tank, and is pro- 
vided with distributing means by which the fat is served in 
regular flow on to a series of glass plates, also supported by the 
uprights. A steam coil is provided in the lower tank if nezessary 
for keeping the fat fluid. (Accepted October 2, 1901.) 


15,373. J. H. Stuurman, Brooklyn, N.Y., U.S.A. 
Cutting Diamonds. [7 Figs.) foe 29, 1901.—According to 
this invention, an@ instead of grinding down the whole extericr 
of a diamond to form a brilliant, the stone is cut through one 


Fig.2. Fig.3. 
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of its axes to form two stones, and these are chipped and polished 
until they finally assume the shape of pyramids with the lower 
edges ground cff at an angle of about 45 deg. with the base sur- 
face, thus producing with little waste two finished diamonds 
having large tables. (Accepted October 2, 1901.) 

Motive 


16,620. J. G. Bormann, Berlin. Obtaining iN 
Power. [5 Figs.) September 18, 1900.—In order to utilise 
waste heat, the inventor proposes to place a vessel, perhaps 
tubular, within some substance acting as an interceptor and 





























(16,620 ten) ee 


reservoir of heat, injecting into the vessel some volatile substance 
—for example, acetone, alcohol, ammonia, or ‘‘ sulphuric acid ; 
—whose vapour under pressure is used for the production © 
motive power. In one arrangement the evaporating vessel is also 
the cylinder of a motor. (Accepted September 25, 1901.) 
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MACHINE TOOLS AT THE 
STANLEY SHOW. 





and other tools. But the objects of greatest | are proceeding simultaneously on four different 


interest are three Acme four-spindle automatic 
screw machines, the latest development in this 


pieces, and when the fourth is completed, the third 
is also accomplished on the next one behind, the 


THovucH machine tools are not numerous this year class of tool, illustrated by Fig. 1 on page 734, | second on the next, and the first piece has passed 
at the Stanley Show, their interest makes up for lack and by detailed figures on that page and page 735. | through its first stage. 


of number. No English tools of importance are to be | It marks what will probably prove to be a most | 
seen; but we have the four-spindle Acme screw 
machine—a recent tool which promises to hit the 


;8u 


At each complete revolution or cycle of the four 


— departure in screw-machine design—the | work-holding spindles a piece is completed and cut 
titution of several work spindles for one, so | 


off, while the other three spindles carry pieces in 


ordinary turret lathes hard, and we also have some | multiplying the output of a single machine. And | successive stages of progress. Of course, ‘in the 
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fine examples of the Reinecker machines, that are 


second to none of German manufacture. Messrs. 
Schischkar and Co. are exhibiting the first and 
Messrs. Pfeil and Co. the second, both situated at 
the lower end of the Agricultural Hall—on the 
ground floor. 

We commence at the stand of Messrs. Schischkar 
and Co., whose business premises are located at 
65 to 69, Stafford-street, Birmingham. It com- 
prises a gocd collection of lathes, drilling machines, 





it has passed the experimental stage, being in 
successful use in many works. : 

The idea which underlies the design is this: that 
instead of a single bar — operated upon at one 
time by a succession of tools held in a turret, four 
bars are being cut and shaped simultaneously by 
four separate tools or groups of tools in the main 
tool-carrier. Supposing now that four successive 





cutting operations are necessary to complete a 
piece of work ; the first, second, third, and fourth | 








Fig. 24, E1cut-SpinpLe Dritt, sy Messrs. 
ScHIsCHKAR AND Co. 


case of some plain pieces this result is duplicated 
in one cycle. It follows therefore that the longest 
single operation governs the speed of the work. 
If this is hastened to the maximum practicable, the 
others can be performed at any convenient rates, 
even though they should be under those done in 
ordinary circumstances. In the common accept- 
ance of the term the machine is not a turret lathe. 
Yet in strictness there are two turrets, of cylin- 
drical shape—one, which. carries the four work- 
spindles ; the other, in alignment with it on the 
same bed, carries the tool-holders. The various 
synchronous movements of these two cylindrical 
heads or turrets form an interesting study in 
automatic devices, to which we can hardly do full 
justice in a brief description. 

Looking at the perspective view, Fig. 1, the general 
arrangement is seen to comprise the work-spindle 
mh ta, head, to the left, opposed to the tool-carry- 
ing head to the right hand, and three supplemen- 
tary tool slides for cross-cutting, forming, and knurl- 
ing. All these are driven from the pulley to the ex- 
treme right, operating a shaft that passes through 
both heads. The cam-shaft below, actuated by gears 
partly seen in front, protected by a carries 
two drums and a disc. The drum to the right 
actuates the tool-head, that to the left the wire 
feed and chucks of the work-spindles, and a disc 
about the centre the two cross-slides on the bed. 
The tool-head or slide has but one movement for 
each piece of work completed, and therefore but 
one camplate is required, which simplifies the fixing 
up, and lessens the wear on the pin. Simple tools, 
or box tools, as on ordinary turret lathes, are em- 
ployed, so that it is possible to have not merely 
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seven tools—four on the tool-head and three on 
sli les—but seven sets of tools if necessary. 

In the various detailed figures the bed is marked 
A, the spindle, or work-carrying, turret B, and the 
main tool-carrier C. All the mechanism stands 
over an oil tray. To understand the method of 
operations it is necessary to trace out the geen 
portions of the machine, beginning with the work- 
carrying turret. 

The cylindrical turret or head B (Figs. 2 and 3, 
page 735), shown in detail in Figs. 4 to 7, has a bear- 
ing in a turret casing D (Fig. 8), which is flanged 
and bolted to the bed near the left-hand end of the 
machine when viewed from the front. The turret 
carries four hollow spindles for bar work (see Figs. 
11 and 12), each spindle being located at the same 
radius from the centre, and equidistant from its 
fellows. Each is encircled with a pinion a (Figs. 4, 
5, 11, and 12), driven simultaneously from a central 
wheel b, on the main shaft E, engaging with each. 
The shaft E has its bearings in the work-spindle 
turret at one end, and in a bearing at the other end 
of the bed, and is driven by the belt pulley to the 
right hand, as already stated. The shaft passes 
through the centre of the main tool-carrier C. This 
operating mechanism imparts rotation to the work- 
“—_ head of an intermittent character, to bring 
the spindles into line with the tools, in which 
positions these are locked while the spindles are 
rotated simultaneously. The direction of rotation 
of these is backwards, or in the opposite direction 
to that of lathe spindles. The spindles are not 
driven directly, but through a clutch mechanism, 
in order that their motion may be arrested auto- 
matically. They have no endlong movement, but 
the necessary advance is imparted to the main tool- 
carrier C—slowly for cutting, with a quick return. 
These movements are actuated by mechanism 
through the cam-shaft J underneath the ma- 
chine (Figs. 2, 4, 5, 6, and 7). Fig. 6 is taken 
on the plane « y of the casing, seen separately 
in Fig. 8, and Fig. 7 through x y, the locking pin 
u and the index pin « being in different planes. A 
sector gear d is carried on the shaft through which 
the four intermittent movements are conveyed to 
the cylindrical head B by means of the engagement 
of d with the spur gear e cut on the outer end of the 
head. The cam- haft carries the drum K, upon 
which cam strips (Fig. 2) are screwed to engage 
with a pin f on the bottom of the tool-carrying 
head C. A worm-wheel L is also keyed on the shaft, 
and by this the shaft J is driven at a slow speed 
for feeding, and a quick speed for withdrawal 
through the differential gear H. The early form 
of this gear is shown in Figs. 9 and 10, but on 
recent machines, as shown at the Stanley Show, the 
bevel gears are dispensed with, and more compact 
pairs of spur gears on a shaft and an encircling 
sleeve are substituted, producing the same results 
of driving the worm gears and cam-shaft at differ- 
ential rates ; while the driving pulley i is brought 
round lel with the machine bed. 

In Figs. 9 and 10 the supplementary shaft in the 
bearing h, which is driven by the belt pulley i from 
the overhead, actuates through the mitre wheels k 
the short spindle 1, on which two spur-wheels m 
and n, of small and large diameters respectively, 
are keyed fast. These engage with wheal 0, pon 
a short horizontal spindle q which carries the worm r 
that with the worm-wheel L on the cam-shaft 
J, which spur-wheels are still retained. The 
wheels o and p are put into and out of gear with 
m and n by means of the sliding clutch s, which is 
actuated by the lever ¢. The result is either a slow 
or a rapid rotation of the cam-shaft, according to 
which pair of spur-wheels are actuating it through 
the worm gear. The automatic action of the rapid 
and slow speeds of rotation is effected by the clutch 
lever ¢ as follows: It is pivoted as shown in Fig. 9, 
and one arm ?¢', counterweighted, is prolonged to 
the cam-plate M, on which are two attachments 
that strike the arm ¢' in turn. One of these moves 
the clutch s into engagement with the wheel p, to 
produce a rapid rotation of the cam-shaft J, for 
quick return of the tool-carrying head, and a rapid 
rotation of the work-spindle turret during the 
intervals of cutting. The shifting of the clutch into 
engagement with the slow-speed gear o is effected 
by another lever « pivoted at the side of the first. 
It is actuated by one of the abutments of the cam- 
plate M, and its movements are made to alternate 
with those of the arm ¢! through contact with a pro- 
jection on ¢' (seen in Fig. 10). The slow-s 

rs o, m then drive the worm gears and cam-shaft 
at a slow speed for cutting, during which period 





the work-holding turret is held stationary. The 
relation between the cutting and return speeds is 
about four-fifths of a complete rotation of the cam- 
shaft for cutting, and about one-fifth for the return 
of the tools. 

The details of the work-spindle head may now be 
considered. It is clear that when four work-spindles 
have to be maintained in alignment with four tool- 
spindles carrying single tools or sets of tools ina 
separate head, the difficulties-of securing the per- 
manent accuracy of each in service are greater than 
in the case of one-spindle lathes. The design of 
the Acme machine embodies neat provisions for 
locking, and also for wes | adjustments from 
time to time, if such should be found necessary, 
though we are informed that such adjustments are 
practically never required. These are shown in 
Figs. 6 and 7, which represent the turretin two 
positions : that in which it is locked (Fig. 6), as when 
the tools are in action, and that at the intermediate 
position while it is being rotated through a fourth 
of a circle by the sector gear d (Fig. 7). 

On the cam-shaft J there is a disc N fitted with 
cam-pieces which raise the lever O and draw back 
the locking-pin u from its notch in the turret 
cylinder, at which instant the sector d comes into 
action and rotates the cylinder. During its rota- 
tion the index-pin x is thrust back against the push 
of its spring by the pressure of the sloping side of 
the notch against the end of the pin. hen the 
next acai tan come round, the lever is released, 
and the pin 1 is pulled into its notch by the action 
of a coiled spring, not shown in the figure. 

Instead of a notch into which the tapered end 
of the locking-pin wu would fit closely, a slight 
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clearance is allowed on the lower side, and this, 
with the hardened plugs 3 abutting against the 
spring stop or index pin x, permits of a slight 
adjustment without undue friction between the 
tapered end of the pin, and the notches into which 
it is pulled. The cylinder‘rotates a little way past 
the quarter circle, and the pin u slips into a notch 
fitting loosely therein. But the tapered face of the 
index pin is pushed by its coiled spring against the 
hardened plug 3, so moving the cylinder backwards 
through a minute arc, and forcing the top edge of 
the — notch and the upper — of the 
tapered pin « into close contact. The pressure of 


the pin u taking place in opposition to that of the 
faces of the ind 


ex or stop-pin « against the plug, 
the result is that the turret is locked securely with- 
out the slop that would result from gradual wear of 
pin and notches when these slide over one another. 

The possible wear of the work-spindle cylinder 
B in its casing D is provided :for -by- splitting the 
cylinder along a portion of its top face and insert- 
ing clamping screws, similarly to the split lug 
device on the barrels of lathe poppets. But the 
area of the bearing surfaces is so large that wear is 
a@ remote coritingency. Oiling is provided for 
through a lubricator on the top of the casing. 

The mechanism by which the rods being operated 
on are clamped and fed in the hollow spindles is 
illustrated in Figs. 11 and 12. The spindle, or 
chuck sleeve P—the portion which is inclosed in 
the cylindrical turret—contains a thrust tube 1 for 
compressing the chuck y, closed against the chuck- 
head 3. The tube 1 is actuated by the forks 2, 2 
pressing against a collar 3 on the end of 
the thrust-tube 1, these being pivoted in arms 
fixed to a collar on the sleeve P. The forks 
are actuated through the conical collar 4, the 
fork of which, Q (Fig. 2) is moved by 
the strips on the cam-drum R at the left-hand 
end of the machine, so opening and closing the 
chucks by the sliding of the thrust-tube 1 in the 
intervals of the feed of the stock-rod, which is ad- 








vanced by the sleeve 5 pent. a collared head 6 
operated by the series of parallel levers S from cams 
on the cam-drum R. A screw adjustment in the 
upper portion of these levers permits of making all 
changes of feed up to the full range of the machine 
withvut ever changing the cams. The overhang of 
the stock-bars is supported in a lantern of es ag 
which revolve through rollers in a circular guide. 
We have already mentioned that the work- 
spindles are not driven directly, and therefore the 
driving gears a (Figs. 4, 5, 11, and 12) are not 
keyed directly on their spindles, but are connected 
to a spring collet, or friction clutch, that encircles 
the spindles P. The action of the clutch is auto- 
matic through the cam-drum below, so that a 
spindie can be rotated, or its rotation be arrested 
at any predetermined stage, a device which is 
utilised in screwing. There is no reversal, and 
therefore no crossed belts. When screw-thread- 
ing has to be performed on bar-work, the endlong 
movement of the bar is arrested by disengaging 
the friction clutch in connection with the driv- 
ing pinion a (see the sectional view in Fig. 12). 
The recessed portion is in one with the pinion, and 
both are run loosely on a collar 7, which is secured 
to the sleeve P. e inner portion of the clutch 
8 is keyed to the sleeve, and confines two curved 
springs, and cam-levers which abut against the 
springs. The other portion of the clutch, keyed to 
the sleeve P, actuates the cam-levers which clutch 
the loose and fast portions. The springs 10 bear- 
ing against the disc 11, which is fixed to the sleeve, 
drive the fast portion of the clutch and the disc as 
one by the pressure they exercise on the levers and 
curved springs. The clutch is released automatic- 
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ally by a lever T (see Figs. 2 and 3) operated from 
the cam-drum. 

When screw-threading is done, the dies neither 
open nor reverse, so that no crossed belts are used. 

hen a thread is being cut, the work-spindle is 
stationary ; but as soon as the thread is completed, 
it starts and rotates rapidly—to the left, of course 
—and so runs the die or tap from off the work. 
The spindle which carries the screwing tools is 
made in two parts (Fig. 13), to be engaged with a 

in clutch during cutting. Afterwards the spindle 
is held against rotation while the die is being 
released, and pulled back quickly by a spiral spring. 
Instead of the forks thown in Fig. 13, a ratchet 
and pawl is now emp'oyed on the later machines 
for arresting the rotation cf the die-spindle, though 
the.effect is the same as the method illustrated. 

In screwing, the dies are drawn over the bar by 
the started thread. But to insure the initial cut 
taking place there is a neat little device in the 
shape ofa die-starter that pushes the tool-holder in 
Fig. 13 against the end of the bar and gives it 4 
positive lead. 

The method of gearing up the tool spindles from 
the main shaft E is seen in Figs. 14and 15. One 
spindle—the die-spindle—is back-geared. 

Supplementary tool-slides are fitted, one above 
the turret heads, and two others of the cross-slide 
type. These are shown in Figs. 1, 2, and 3. The 

ition of the first named is indicated by U in 

igs. 2 and 3, and its details are given in Figs. 16 
and 17. It is carried on a bracket on the work- 
cylinder casing D, and is fed and withdrawn by 
the movements of the main tool head C through 
the medium of cam-pieces 12, 13 placed one 
above the other and attached to the main 
tool head ©. As these move forward and 
backward, the bevelled edges at the forward 
ends of each impart a transverse motion, up oF 
down respectively to the tool slide, by which form- 
ing, knurling, and cutting-off are sone The 
longitudinal positions of these 8 are readily 
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adjustable to suit different diameters. The other 
cross slides are mounted on the bed of the machine 
at front and back respectively V, V (Figs. 2 and 3), 
and are operated by the cam-disc W and the levers 
X, X. There is a complete jointed system of oil 
pipes, the lubricant being supplied through a pump 
at the rear of the machine, belt-driven from the 
right-hand end of the main shaft, and seen in the 
general view (Fig. 1). The range of the various 
sizes in which the machines are manufactured— 
Nos. 1 to 5—takes stock from ;% in. in the smallest 
with 3-in. feed, up to 12 in. in the largest with 
5} in. of feed. It should be mentioned that the 
three Acme machines are running at the Stanley 
Show, and producing work from bars. 

We have now described the leading features of 
the Acme machine, but besides there are numerous 
minor details that must be observed when the ma- 
chine is in operation. The work turned out is a 
matter that comes home to practical men ; and we 
have figured a few samples to illustrate this, giving 
the over-all dimensions. Thus the mild-steel pin 
(Fig. 18) is produced from bar at the rate of 38 per 
hour; that in Fig. 19 at 58 per hour. Of the square- 
headed screw (Fig. 20) made from bright square 
rod, 100 per hour is the record. The smaller screw 
(Fig. 21), also made from square bar, and having a 
left-hand thread, is turned out at the rate of 120 per 
hour—two in each minute. Of the cycle pedal cup 
(Fig. 22), which is also knurled, 90 per hour are 
made. These are all in steel. The brass terminal 
(Fig. 23) is made to the tune of 600 per hour—ten 
in each minute, one in six seconds! We were 
also informed of a case that occurred in an agricul- 
tural shop in Lincoln where the Acme machine 
produced 70 studs per hour from black bar, 
against 20 per hour on three single-spindle ma- 
chines working on bright stock. A small grub 
screw has been produced in the American factory 
at the rate of 9400 a day, on a single machine, and 
the Acme firm make brass screws and pieces on the 
machine, the conditions being that the customer 
supplies the brass bar and leaves the chips as sole 
payment for the work. The Acme Company has fifty 
of these machines in use in their own shops, with 
only seven men in charge. Another screw-making 
company in Cleveland have fifty machines, and they 
have also been installed in a number of English 
shops during the last twelve months. 

Among the other exhibits by Messrs. Schischkar 
and Co., three are of special interest: an eight- 
spindle drilling machine, a milling machine, and a 
Le Blond lathe. The eight-spindle drill (see Fig. 24, 
page 731) is of the vertical type, in which the spin- 
dles are adjustable for centres, either in a circle or in 
various patterns. Each spindle has universal joints 
to permit of these dispositions, and to retain the 
drills and their sockets in a truly perpendicular 
position. Each is locked securely when in place 
by means of a slotted bearing plate and bolt. 
There is a knock-out stop movement which 
comes into play automatically at a predetermined 
point. Machines of this class are most valuable for 
drilling a number of holes simultaneously in cy- 
linder flanges and covers, and in pipes, unless the 
latter is long, in which case a horizontal machine 
of the same general type is employed. The drills 
can be set to correct centres by a templet, or against 
popped centres. The Milwaukee milling machine 
is one of those modern types in-whieh changes of 
feed are varied instantly bs a lever moving over a 
dial plate, and actuating a nest of gears. Twelve 
changes are given, ranging from .006 in. to 
-130 in. per revolution of the spindle. The 
Le Blond lathe is a rather familiar type, with 
& taper attachment at the rear. But a little 
device in the one shown by Messrs. Schischkar 
should be noticed. It consists of a small worm 
that engages with the lead screw, its spindle - 
ing vertically through the carriage; the to 
being enlarged and indexed, flush with the top face 
of the carriage. By this means it is easy, when 
cutting screws, to locate the exact position for 
starting the tool again after running the carriage 

ack. Turners who rely on chalk marks on change 
wheels will a this little dodge. 

Messrs, Pfeil and Co., of Clerkenwell, have a 
very fine collection of tools. They comprise mostly 
the famous machines of Messrs. J. E. Reinecker, 
of Chemnitz-Gablenz, Germany. Built mainly on 

merican models, we are inclined to think that in 
some details, as in stiffness and wearing capacity, 
they go @ point better. Certainly they leave 
nothing to be desired by the most exacting tool 
user. The stand of this firm at the Paris Exhibi- 











tion last year was one of the most attractive in the 
Champ de Mars, 

The No. 4 relieving lathe of this firm —a very stiff 
tool—is illustrated in Fig 25, page 731. In it reliev- 
ing may be done on cutters having from 4 in. to 
400 in. of lead. The swing of the lathe is 9}} in. 
measured over the rest, and 392 in. can be taken 
in length. It is therefore well adapted for cut- 
ting and relieving worm-hobbing tools with spiral 
grooves. Messrs. Reinecker have made aspeciality 
of this type of machine to meet the growing demand 
for correctly-shaped milling cutters. One of their 
devices is a means for timing the stroke of the re- 
lieving tool. Another has for its object the proper 
relief of cutters sideways—that is, at angles other 
than those perpendicular to the axis of the cutter. 
Another is the introduction of a push-key, by means 
of which the lead screw is driven off the first back- 
gear pinion on the main spindle for very coarse 
leads or pitches. The relieving motion may be 
reversed by the movement of a lever, independently 
of the direction of rotation of the cutter spindle, a 
device necessary in relieving hollow tube-like tools 
or face cutters. Another mechanism provides for 
the relief of spirally-fiuted cutters. Right and 
left-hand spirals are cut. through the change 
wheels and differential gears.. A copying de- 
vice is added for- facilitating the making of pro- 
filed cutters. This particular type of machine 
is not one in which English manufacturers have 
shown to advantage. Not long since we saw some 
relieving lathes in an advanced English shop occu- 
pied in cutter-making, and the proprietor informed 
us that he had no alternative but to go to Germany 
for good tools of this class. 

The American Bilgram bevel-gear cutting ma- 
chine, though sixteen years old, as yet is only 
known to many English engineers by name. 
Visitors to the Stanley Show can now see one of 
Reinecker’s make at the stand of Messrs. Pfeil and 
Co.—the No. 2 size (Fig. 26, page 731), the maxi- 
mum diameter of wheels which can be cut in this 
being 14in. The Bilgram machine is one of the 
generating type, but it differs from others in the 
method of obtaining the tooth shapes. These are 
of necessity involutes, and the teeth are planed 
by a triangular shaped tool or. cutter, the cutting 
flanks of which are at an angle of 75 deg. with the 
horizontal plane. The tool represents a rack tooth, 
the base of the involute system, and it cuts by its 
flanks while the blank is rotated in a path corre- 
sponding with its pitch surface. The standard 
type of tool, therefore, cuts all wheels, irrespective 
of diameter and number of teeth, with mathema- 
tical truth—several pairs of wheels are exhibited. 
The depth of teeth in different pairs can be 
varied readily when desired, to avoid under- 
cutting in small pinions, a feature which has one 
special application of value—that of cutting pattern 
gears for moulding from. No templet is used, 
since all provisions are embodied in the construc- 
tion of the machine itself, and all the workman 
has to do is to set certain gauges to the instructions 
given from the office. We cannot attempt here 
to give an account of the machine ; and, in fact, 
its mode of green cannot readily be grasped 
by the aid of diagrams alone: but it was descri 
in ENGINEERING, vol. xl., page 21. Various gauges 
are supplied, and a set of about fifteen roll curves, 
with the machine. 

Another speciality is a beautiful Reinecker uni- 
versal cylindrical grinding machine, of the table- 
sliding type, with a very fine adjustment. It is 
built on the lines of the well-known Brown and 
Sharpe model. Messrs. Reinecker have agely 
developed this branch of the tool trade. In their 
own shops they employ fifty-five grinders of various 
patterns. 

Two milling machines by the same firm are also 
shown : one built on the plain ‘‘ Lincoln ” pattern, 
the other of the vertical type, with a swivel head, 
for milling at any vertical angle, a device common 
onthe Continent. A circular table is made to bolt 
on the top longitudinal table. The lower spindle 
bearing is provided with means for fine adjustment. 
Some Reinecker — machines of the planer 
type are of very large dimensions. This German 
firm employs at present 1260 men, and operates 
800 machine tools. 

A ** Billeter ” open side-planing machine of Ger- 
man make is also exhibited at this stand. The 
utility of such machines is not yet so fully recog- 
nised as it will be inthe future. We noted as special 
features in this, the casting of the column support- 
ing base in one with the bed, the fitting of the tool 





arm by grinding to a circular column, the large size 
and width of face of the bull wheel that gears into 
the table rack, by which a return speed of 80 ft. 
per minute is obtained smoothly; the flat table- 
ways, with setting-up strips in place of vees, and 
the concession to possible prejudice in the sha 
of a temporary bracket fitting, and upright to the 
overhanging arm, that can be used when work is no 
wider than the table. 

A neat little full automatic screw machine of 
Continental manufacture at Messrs. Pfeil’s stand 
is also worth noting. It takes a 14-millimetre rod, 
and larger sizes in other machines, built on this 
model, and contains several novel features. The 
arrangement by which the belts are shifted for 
quick reverse is gre my 2 The machine is 
stiffer than some of those built for cutting the 
smaller class of screws. We almost wonder what 
becomes of all the screw machines that come 
into competition with the older ones year by 
year, and where the countless millions of screws 
turned out find their allotted spheres. 

A small forming milling cutter machine also is 
interesting. It combines the use of a former, the 
edge of which controls the movement of the grind- 
ing wheel, with a pantagraph, by which a cutter 
can be made of a different size to that of the profile 
of the former used. 

In conclusion, we think, as regards machine tools, 
this year’s Stanley Show contains enough of interest 
to repay a visit of a few hours. We expected to 
find little of interest, and have been agreeably 
disappointed. We have not mentioned all, but 
those — which seemed of special interest. As 
before, all these tools are of foreign manufacture. 





ENGINEERING VALUATIONS. 
(Concluded from page 701.) 

VALUATIONS BY VENDORS AND PURCHASERS. 

The factors we have been considering chiefly 
affect works which are fully or ially employed ; 
which are sufficiently remunerative to their owners 
as to raise no question of sale; and which are 
suffering natural decrease in value through user of 
machinery, improvements in buildings or equip- 
ment of competing firms, or general conditions pro- 
moting removal of trade from the district. ese 
forces, or in private firms the death or ailment of 
some of the partners, or in other instances in- 
ducements offered or compulsion applied from 
outside, may render the sale of the premises and 
business necessary or desirable. An intended sale, 
however, introduces new conditions which only 
come into force when such sale is contemplated, but 
which have then to be carefully considered. It is 
unnecessary to treat of values in the case of bank- 
ruptcy or liquidation. The prices then obtained 
are generally a complete sacrifice of the property ; 
sometimes because it is offered at a time when 
the market is suffering from depression in trade ; 
frequently because of the liquidator’s ignorance 
of the particular industry ; and always because of 
the natural desire of the purchasers: to make a 

ood bargain for themselves. Setting aside such 

seal realisations as are induced by insolvency, 
and which are conducted by official receivers, 
trustees, or liquidators, there are three other 
forms under which sales’ may be contemplated, 
viz., a8 a going concern ;.as an idle factory, either 
equipped, partially equipped, or dismantled ; and 
under compulsory powers exercised by a local 
authority, a railway company, or other corporation 
armed with Parliamentary — The problem 
will also present itself in different aspects to the 
vendors and purchasers, and the reconciliation will 
ultimately depend on the inducements respectively 
heer to them by the apparent advantages or 
disadvantages of the property. We may disregard 
the pressure sometimes exercised by the necessity 
for realising the estate in consequence of family 
arrangements: such negotiations can generally be 
conducted in a sufficiently leisurely manner to 
obtain the best market price ; and when they have 
to be hurried forward are seldom so disastrous as 
realisations in bankruptcy. 

As a going concern, the vendor will seek to 
obtain, at least, the value which appears in his 
balance-sheet at the last previous stock-taking. 
This he ought readily to do, if the assets have 
been written down with a sufficient scale of depre- 
ciation. But in fixing the price which he should 
ask, it is necessary to examine the previous valua- 
tions, and carefully consider whether they have not 
been reduced below the figures which a prudent 
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THE ACME FOUR-SPINDLE AUTOMATIC. SCREW MACHINE; STANLEY SHOW. 
(For Description, see Page 731.) 
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and skilful investor might be expected to give. 
Thus, in the case of land—in which instance, how- 
ever, the assistance of a land valuer should be 
| obtained—it is possible that a depression in trade, 
|and in the value of property in the neighbourhood 
generally, may have been discounted, and yet the 
depression have proved only temporary. In the 
instance of Nottingham we have such a cycle of 
| bad trade and lowered values extending over a period 
of ten years. It is impossible to conceive that during 
'such time hope of a revival would not desert many 
‘of the manufacturers. They would find it difficult 
|to work their factories at a profit, and they could 
not sell them without heavy loss. Their friends 
and competitors would tell the same miserable tale 
of bad trade and Joss, the banks would look askance 
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at applications for assistance, and auditors would 
dwell on the r of overvaluing assets. If the 
diréctors of a limited company have in such a period 
yielded—and probably it would be wise to yield to 
adverse influences—and written down land, build- 
in and machinery, it would be unwise, and, 


indeed, unjust to the shareholders, to give the} Mac 


purchaser the benefit of such reduced valuations. 

Again, the machinery has been automatically 
written down toa margin of safety, but during a con- 
tinuance of prosperous years such numerousrenewals 
and replacements have been debited to revenue 
instead of capital as to render the balance-sheet 
value much less than it really ought to be. Here 
again the estimate must be corrected by the vendor 
before he fixes his price for the works. It would, 
however, be better in all cases of increment 
of value to keep the valuation accounts and 
diagrams as nearly correct as human ingenuity and 
foresight can attain, leaving the financing considera- 
tions to be dealt with in the ordinary books of the 
firm, and an agreement effected between the results 
by means of a reconciliation account. If this were 
done in all cases, and continuously, there would 
be less difficulty in examining previous valuations. 

The purchaser, or intending purchaser, naturally 
regards price from a different standpoint to that of 
the vendor : his object is to reduce by all possible 
means the amount he has to pay, and to discredit 
the quality of the commodities he has to acquire. 
In this he has a great advantage, from the fact, 
now generally acknowledged by political economists, 
that prices are fixed by consumers, and not by pro- 
ducers. Dr. William Smart, of Glasgow University, 
in his ‘‘Studies in Economics,” says: ‘‘-Human 
desire—carefully distinguishing the word from de- 
sirability—is the only thing that can, in the last 
resort, confer value on any commodity. To put it 
in terms of the now dominant. theory, value is mea- 
sured by marginal utility, meaning by this the 
particular utility or desirableness in the particular 
circumstances of provision or supply.” In a nego- 
tiation for sale the purchaser is in the position of 
the consumer, and his desire, his measurement of 
marginal utility, practically fixes the price—that is, 
the value in the sense in which we use the term. 
It is natural to suppose that he will, if there be 
any bargaining, magnify the defects, and discredit 
the advantages, of the works; and in particular 
that he will, except in the case of the first advances 
being made by himself, strictly inquire into the 
reasons which induce the vendor to sell. If the 
sale is that of a closed factory, then the inquiry 
will probably be directed to the especial motives 
which have induced the stoppage of working, as 
well as to the general reasons for the sale. All 
these inquiries the vendor must be prepared to 
answer, and on the satisfactory replies he can give 
will largely depend the measurement of marginal 
utility. 

Some of the causes may be so radical in character 
as to prohibit a sale, to any prudent investor, for the 
same business as has previously been carried on. 
If the locality is unsuitable for the trade ; if it 
became unsuitable through the development of 
facilities in other districts, whilst those around it 
have remained stagnant; if the trade generally 
appears a decaying one in this country, and to be 
migrating abroad, it may probably be found more 
economical to dismantle the premises and disperse 
the machinery than to keep it clean and in repair 
awaiting a possible purchaser. If, however, the 
stoppage has been brought about by mere financial 
blundering, which so often wrecks joint-stock en- 
terprises in these days, and not by any internal dis- 
order in the trade itself, then the restarting of the 
works under sounder auspices and management may 

rove the commencement of an era of prosperity. 

e overloaded capital account, onerous agreements 
for commissions, and unremunerative agencies will 
have been got rid of, whilss the foundations and 
other accessories to machines will remain, ready 
for use, and with their utility proved by previous 
working. These considerations will, however, 
present themselves in different aspects to the two 
—— : the vendor will see the errors which have 

made, and the methods by which he imagines 

they can be remedied : the purchaser will remember 
the certain failure in the past which has induced stop- 
page, and the uncertainty of the future producing the 
avourable results optimistically predicted. tt is 

almost certain that the item of goodwill will entirely 
disappear in effecting a sale, and that machinery, 
if stopped for any length of time, will sell for less 
than the vendor has valued it in his books, Partly- 








worn machines may have been so renovated and 


added to as to be — worth more than when new, | 
ey are partly-worn machines, | 


but tothe purchaser ti 
and his interest is to decry them. Allowance must 
also be made for the rapidity with which mechanical 
improvements follow each other in the present day. 
hines speedily become not merely partly worn, 
but obsolete, and no wise engineer will purchase 
an obsolete machine because it is low-priced: he 
knows that it would not be really cheap. 

Some advantage, however, arises from purchasing 
a factory which has stopped working, from the 
facility with which alterations can be made. This, 
again, is limited by the future purpose to which it 
is intended it should be put. Should the purchaser 
intend it for an inferior class of workmanship, or 
less important operations, he will certainly discount 
very largely any price which may be fixed in the 
vendor’s books. He can always find in the market 
plenty of machines, some of them really good, 
which have been discarded by the more progressive 
firms in favour of improved types. 

When a factory is acquired by compulsory pur- 


RECONCILIATION WITH BooK-KEEPERS’ VALUES. 


We have already referred to the defects of book- 
keepers’ values, defects inherent in their method, 
and which will equally arise whether they are fixed 
by the secretary or accountant of the firm, or by a 
chartered accountant or auditor. It must, how- 
ever, be admitted that the exigencies of joint stock 
companies frequently induce the directors to adopt 
an average scale of depreciation and consequent 
approximate valuation of assets. Probably the 

necessity has been exaggerated ; the shareholders 
in most concerns would he willing to exchange a 
mere progression of figures for an annual revision, 
so far as it could be made, if they were assured that 
_the latter plan would more correctly represent the 
state of their property. But so long as directors 
/and financiers will imagine themselves compelled to 
adhere to the present system, it is at least desir- 
| able that the more correct method we have indicated 
|should be adopted as a private record, and that an 
adjustment account should also be prepared. The 
following form will serve for this account : 
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chase, the conditions are widely different. Primarily, 
the price is eventually fixed by an arbitrator after 
hearing such evidence as may be brought before 
him, if the parties are unable to agree upon it. 
Thus, although the vendor is compelled to part 
with his property whether he desires to sell or not, 
he is protected against its being taken from him 
without reasonable compensation. The ‘‘ marginal 
utility” is also fixed by the owner, the producer, 
and not by the purchaser, who is equivalent to the 
consumer. The human desire—the marginal 
utility—is, in fact, the particular utility to the 
vendor, who wishes to retain the property, and 
who has certain risks and disabilities forced upon 
him by being deprived of it. He has to consider 
the expense and trouble of removal, the damage 
to plant and stock caused thereby, the cost of 
erecting new premises, and possibly the loss of 

rofit during the time his business is at a stand. 

uch that is a loss to him will be no profit to the 
purchaser ; but this is no fault of his ; he is under 
duress in selling, and must be compensated for 
what he loses, not for what the other gains. It is 
evident that these conditions make it desirable to 
produce very complete and detailed accounts to the 
arbitrator: careful valuation schedules extending 
over many previous years will be a record to which 
he will give great consideration. When asum has 
been fixed, adequate under ordinary circumstances 
to compensate the vendor, he is entitled to a 
further allowance for the compulsion exercised— 
10 per cent. on the total is the amount which is 
ncceene er tm and this percentage should in all 
cases be added by the owner in fixing the price for 
which he is willing to sell. 

Formerly corporations and other local authorities 
were in little, if any, better position with regard 
to compulsory purchase than railway or canal com- 
panies ; but it is impossible to overlook the trend 
of modern ideas to take any property required for 
public improvements subject to the payment of 
very moderate, if not, indeed, inadequate, pay- 
ment to the owners. The baleful effects of the 
Electric Lighting Act may be observed both in 
subsequent Acts of Parliament, and in the treat- 
ment which municipal officials mete out to the 
public. It will be important to engineers to re- 
member that in preparing evidence for arbitrations 
in which local or Government authorities are con- 
cerned, there is more probability of obtaining a 
reasonable allowance for buildings, machinery, and 
plant for which vouchers can be produced, than for 
goodwill or prospective increase of profit, which are 
not only speculative, but by many officials deemed 
inimical to the public interest, 


The balance-sheet valuations, additions, and de- 
preciations, may also be plotted out on the diagrams 
in different coloured inks. 

There is one additional way in which the valua- 
tion sheets and diagrams may prove useful, and 
that is in the correction from time to time of the 
rates of percentage written off the book-keeper’s 
valuation. Directors and auditors do not usually 
fix these rates on a false basis through any desire 
to deceive ; they generally err through ignorance 
of the true conditions which affect the problem 
Our readers will readily see that from the valuation 
accounts and diagvam, curves, or a curve, of percen- 
tages could be constructed by which the directors 
might correct their financial accounts. Possibly a 
short acquaintance with the engineers’ calculations 
might induce them to abandon their own rule-of- 
thumb method. 

It is hardly necessary to say that these valuation 
accounts and diagrams should be regarded as confi- 
dential documents, and kept as strictly guarded 
from observation as the detailed cost accounts of 
the firm. The diagrams might make a nice orna- 
ment on the walls of the manager’s private office, 
prettily engrossed and neatly framed; but they 
would afford too great an opportunity for observant 
criticism. Photographs of machines, bridges, or 
other erections constructed by the company might 
be a good advertisement ; diagrams of values of 
assets would be too candid a revelation to the 
visitor, especially if they at all varied from the 
balance sheet. They should therefore be retained 
under lock and key, and access to them permitted 
only to those few trustworthy and confidential 
officers whose duties may from time to time require 
them to refer to costs and valuations. 





THE NEW VICTORIA STATION AT 
NOTTINGHAM. 
(Continued from page 674). 

Havinu described the general arrangement of 
the station—the joint property of the Great 
Central and Great Northern Railway Companies— 
we now come to that important item in the struc- 
ture—the wind screen at each end of the several 
spans of the main roof. Here again we may confine 
ourselves to the central screen, which is, of 
course, typical. The total area of this screen 1s 
3000 square feet, it is 53 ft. deep in the centre, 
and some idea of its importance may be suggested 
by the fact that 28 tons of steel have been worked 
into it. It presents a handsome appearance, while 
at the same time being workmanlike. Detailed 
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drawings of it are reproduced this week on our two- 
e plate (Figs. 56 to 86). 

PThe main structure or no igo consists of a line 
of girders built 20 ft. from the bottom of the screen 
(Figs. 60 to 67), and to this the whole frame is 
suspended, while at the top there is an apex girder of 
the plate type, 2 ft. 5 in. deep, with }-in. web, and 
3-in. by 3-in. by $-in. angles at top and bottom, to 
give a finished appearance and to afford a means 
of securing the ends of the purlins (Fig. 68), while 
along the bottom edge there is a simple lattice girder 
15 in. deep (Fig. 85), which follows the line of the 
arch formed in the centre to assist in improving the 
general effect. The cross-section of the screen 
shows these several members, and indicates also 
that the main girder in the centre of the depth, 
although of lattice construction, represents a rect- 
angular or box section, 6 ft. 10} in. deep, the front 
and back members being 6 ft. 9} in. apart, with 
horizontal and diagonal lattice bracing at top and 
bottom. 

The supporting of this girder was a somewhat 
difficult matter, and for the purpose the columns 
at the ends of the platform belkin, where the 
screen is built, had to be greatly reinforced. The 
columns at this part are 43 ft. 4in. in height and 
their section was increased to 14 in. by 12 in., 
being made of two plates 14 in. by 3 in., two plates 
12 in. by 4 in. secured together in a rectangle Ly 
four angles 3$ in. by 3} in. by 4 in. It was 
decided to make not only a strong column at 
the outer corners of the buildings, but also 


























York-street bridge it was not necessary to build 
sucha roof. The height from platform level to the 
top of the awing roof is about 20 ft. 6 in. The 
platforms are on varying curves, and the roof follows 
the curves and narrows to suit the decreasing width. 
The awning roofs do not cover the bays or docks 
at the ends of the platforms. They are built in 
pairs, one on each side of the bays, but a lattice 
girder stretches right across the bay at the same 
intervals as the columns, and thus binds the whole 
structure over each platform together (Fig. 87). 
The columns, along with their foundations and 
brackets and the drainage arrangements, are illus- 
trated on \ page 738 (Figs. 88 to 103). These columns 
are spaced along the platforms at 30-ft. centres. 
The height of each at the north end is 16 ft, } in., 
and at the south end 17 ft. 24 in. The roof is 
horizontal : this was necessary owing to its con- 
nection with the wind screens. The difference in 
height of columns is due to the gradient of 1 in 
528, at which the rails are laid through the station. 
The platforms follow this gradient, but for facility 
in construction it was decided to make the columns 
at the north all alike in height and those at the 
south equal with each other. The difference is 
made up by sinking the foundations further into 
the ground according to the ient. The columns 
(Fig. 94) are built of two plates, 8? in. by 2 in., and 
four angles 3} in. by 2} ios # in., braced diagonally 
with bars 24 in. by gin. The base-plate is 3 ft. by 
2 ft. by § in., and the connection with the stem is 








strengthened by #-in. gussets. There are riveted 
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to utilise the next column within the wall of 
the building for assisting to resist the wind pres- 
sure, and this was accomplished by substituting for 
the ordinary longitudinal joist connecting all 
columns within the building walls, a double lattice 
girder 2ft. 8 in. deep, the front and back members 
being 2 ft. 6in. apart and braced at top and bottom. 
This girder, which corresponds to a box section 
about 2 ft. 8 in. square, is firmly bolted to the 
two end columns; and while the outer member 
of the main (86 ft. 11 in.) girder of the screen is 
carried by the outer columns, the inner member 
rests on, but is not secured to, the top of this 
2-ft. 8-in. girder, as is shown in Fig. 57.. 

The cross-section of the wind screen shows its 
relation to this girder for stiffening the columns. 
Carried on the top of the main screen girder of 
box section are struts placed at 9-ft. intervals along 
its length, the width of the struts at bottom‘ cor- 
responding with the width of the girder (6 ft. 6 in.). 
They taper to meet the apex girder, as shown on 
the dotted lines on the section. These struts, of 
lattice section, as shown in Figs. 69 to 72, are 
composed of T-iron 6 in. by 3 in. by 3 in., with 
double cross bracing of angles, and they support 
not only the apex girder at the top, but carry the 
glazing bars. On the under side of the main 
girder there are corresponding struts, the only 
difference being that the narrow end is downwards, 
and they do not vary to the same extent in length 
(Figs. 73 to 75). They carry the horizontal girder 
at the bottom of the screen and also the glazing 
bars. These are on Mellowes’s system, of ;%,-in. 
glass, attached to horizontal angles. The eleva- 
tion is relieved by mouldings of pitch pine, and 
at the apex there is a cast-iron ornamental crest. 

Including the wind screen, all girders, columns, 
&c., the main roof required 987 tons of steel, and 
it is almost unnecessary to state that there is a 
complete system of wind ties. These are 1} in. 
in diameter, and are provided with screw couplings 
throughout. Galvanised ladders, too, are provided 
for cleaning purposes. 

We come now to the awning roofs, which cover 
the platforms north and south of the main roof for 
a length in each direction of 235 ft. ; but under 








to the columns at their tops curved brackets of steel, 
# in. thick and 8 ft. in length, to carry the girders 
which stretch across the bay, and also extend 
as cantilevers to the front edge of the outside 
platform, to carry the front screen, &c., as shown 
on Fig. 87. The edges of the brackets are stiffened 
by T-irons 6 in. by 2} in. by # in., firmly riveted 
to 3-in. by 3-in. by #-in. angles on the cross girders 
already mentioned (Fig. 89). The base of each 
column is protected by a cast-iron plinth surround- 
ing it (Figs. 98 to 100), while there are cast-iron 
mouldings on top with neck below to enhance the 
appearance (Figs. 96 and 97). There is a surface- 
drainage pipe in the interior of the column (Figs 
95 and 101 to 103). The awning-roofs, with their 
supporting girders, are illustrated on page 739 
(Figs. 104 to 110). 

The girders, which extend across the bays as 
well as across the platforms, are of the lattice type, 
1 ft. 3 in. deep, of double section, the width being 
1 ft. 2? in. (Figs. 105, 109, and 110), and the 
two parts are thoroughly braced together. These 
girders are carried on the tops of the columns, 
and are riveted to the brackets on either side. 
The brackets are 8 ft. long and the maximum 
overhang of the girders and roof is 13 ft. 43 in., 
lessening towards the ends of the platform. 
The total length of these tie or cross girders is 
70 ft. 64 in. over the angles, and this also de- 
creases towards the end owing to the narrowing of 
the platforms. These tie girders and the columns 
are at 30-ft. centres, and in line with the platforms 
there run longitudinal girders, also of the lattice 
type and 5 ft. deep. These longitudinals carry 
three principals intermediate between those sup- 
ported by the columns. The principals over the 
columns are double, the others single, and the in- 
terval between each is 7 ft. 6 in. The single 
principals are shown by Fig. 104, and the double 
principals by Fig. 106. They are built up of angles 
and flat bars, and the two are 10? in. apart, the 
gutter being carried between them from the eaves 
to the tops of the columns. The purlins are of Z- 
bars, with Mellowes’s glazing. The valance boarding 
is carried by a light lattice girder connecting the 
ends of the principals, as shown in Figs. 107 and 


108. Itis1ft. 3 in. deep. This also carries the 
cast-iron moulded gutter. 

The ends of the awning roofs at the ends of the 
station are hip This part, which extends for 
a distance of about 13 ft., is suspended from the 
ends of the longitudinal girders in the form of two 
half-principals, splayed at an angle, and connected 
to the end valance girder at distances of 8 ft. 4 in. 
apart. The adoption of two half-principals instead 
of one was to increase the rigidity of the structu 
against wind pressure. 

The awning roof is returned at the inner end, 
where it joins the main roof at the wind screen. 
The half-principals in this case are attached to the 
lower girders of the main wind screen, as is also 
the valance girder. Some of them, against the 
end of the buildings, rest on pad-stones built into 
brickwork, 

York-street bridge cuts through the awning roof 
at an angle (Fig. 1, page 678 ante), and special 
principals had to be provided to suit the skew of 
the bridge. The connection between the principals 
and the columns of the bridge is made by tap 
bolts. A glazed screen is carried by angles on the 
under side of the outer main girders of the bridge, 
and is connected to the peek skew principals. 

The total area of the awning roof is 49,248 square 
feet, and it is entirely glazed. The iron and 
steel in the awning roofs are supplied by Messrs. 
Handyside and Co., Derby. 


(To be continued.) 





THE NEW SUBWAY IN NEW YORK 
CITY. 


By Cartes Preuint, C.E., New York. 
(Continued from page 700.) 

Tue second part of the fifth section of the sub- 

way, known as Section 5 B, extends for nearly 
three-quarters of a mile along Broadway from 47th- 
street to 60th-street. It presents several interesting 
engineering features, such as the work to be done 
under the Elevated Road at 53rd-street, and the 
underpinning of the Columbus Monument at the 
Circle, 59th-street. The section is being built by 
Messrs. Naughton and Co., the sub-contractors, 
with the aid of Mr. G. W. Wilson as engineer-in- 
charge. 
The soil through which the work is being done 
is chiefly hard rock, a pocket of loose soil being 
encountered at 47th-street, and extending a dis- 
tance of 400 ft. This soil consists of reddish clay, 
rendered somewhat plastic by an underground 
stream. The clay is followed by a mass of soft 
rock of the usual mica-schist composition, but very 
friable and full of seams. In some places it is quite 
disintegrated. For the length of only two streets 
—viz., from 56th-street to 58th-street —is the rock 
sufficiently solid and compact to allow of its being 
used in building the walls of the subway. After 
this, soft rock is again met, which dips down nearly 
to the edge of the Circle at 59th-street, where sand 
and gravel are encountered up to the end of the sec- 
tion at 60th-street. 

Two methods of construction have been em- 
ployed on this section, viz., the open cut and the 
two side-trenches, both being greatly modified to 
meet local conditions. Along Broadway the four- 
track standard section, which is 55 ft. wide, takes 
up nearly the whole width of the street, extending 
in some places even under the sidewalks. In order 
not to interfere excessively with traffic and the 
trolley-cars, only one side trench was dug at a time 
along Broadway. It was worked down to the foun- 
dations of the subway, and well strutted whenever 
it passed through loose soil. The water-pipes, gas- 
pipes, and electric conduits which were met with 
were held in position by means of chains suspended 
from timbers placed across the trench. 

Under the car-tracks, at distanees of 12 ft. apart, 
narrow headings 5 ft. wide were driven across the 
street, and needles inserted composed of beams 
10 in. by 12 in. The needles are held up by a 
vertical beam, 12 in. by 12 in., resting on the floor 
of the trench, and by shorter timbers resting on 
the bottom of the headings. The earth or rock 
between and under the needles is removed, and 
new uprights put in position, so as to secure the 
sub-structure of the car-tracks at the surface, and 
in such a way that when the men have finished 
excavating, the needles remain supported by four 
uprights, two under each car-track. In thes 
which has been cleared the foundation-bed is laid, 








and three panels of the steel bents of the standard 
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thus necessitating heavy and careful underpinning. 
The latter operation was carried out in the follow- 
ing way: Two shafts, 50 ft. apart, 6 ft. square and 
25 ft. deep, were dug on the north and the south 
sides of the n foundation. When these had 
gone down 3 ft. below the floor of the subway, 
they were connected by a heading 6 ft. by 7 ft., 
the roof of which was formed by the concrete 
footing uf the old foundation. The east side of 
the drift was in the same plane as the west line 
of the subway. A layer of concrete, 2 ft. thick, 
was next placed on the drift, which, when hardened, 
received the 12-in. by 12-in. beams which support 
the roof. From the centre of the drift outwards, 
rubble masonry was built up, enclosing the strutting 
beams, and forming a retaining wall for the earth 
below the foundation of the monument, and pre- 
venting at the same time lateral pressures against 
the western side wall of the subway, and strength- 
ening the portion of the foundation directly under 
the monument. 

A part of the foundation of the pedestal had to 
be partly cut away, the remainder being supported 
while the work was in progress, and finally allowed 
to rest on the roof of the subway when finished. 
To effect this, a horizontal 6-ft. drift was excavated 
through the foundation of the pedestal, having its 
roof 4-ft. below the upper surface of the subway. 
It was carried 6 ft. in advance, where vertical 
columns 12 in. by 12 in. were inserted for the sup- 
port of the roof, the drift being continued on one 
side so as to reach the western line of the subway. 
At a short distance from the ends of the drift, 
trestle bents were set up from the concrete floor of 
the subway, which bents were formed of beams 
12 in. by 12 in. After this operation, two steel 
girders, 30 in. high and 35 ft. long, were passed 
through the drift; one on each side of the vertical 
prope, and set on the wooden trestle bents, as shown 
in Figs. 56 and 59. A cushion plank was next laid 
on the upper flange of the girders, a.d all irregu- 
larities between these and the roof packed with 
iron plates. When all the weight of the founda- 
tion of the pedestal was safely carried by the two 
steel girders, the lower part of the old foundation 
and also the vertical props were removed. The 
subway excavation was then begun. As soon 
as the foundation level was reached, the con- 
crete bed was laid, the steel bents set up, and 
arches of the side walls and roof constructed. On 
the roof of the subway, corresponding to the 
pedestal, a pier of rubble masonry was erected, and 
fitted on top with two courses of cut stone with 
steel wedges driven in between them, in order to 
transfer part of the load from the girders to the roof 
of the subway, the interstices between the wedges 
being filled in with cement. This was followed by 
the removal of the two steel girders, and the filling 











in with rubble masonry of all the vacant spaces |: 


left between the old foundation of the pedestal and 
the roof of the subway. The trestle bents were 
also removed, their place being taken by the panels 
of the steel bents, after which the subway was 
rapidly carried on to completion. 

Compressed air is used for motive power through- 
out the section. The plant of the company is 
erected on a vacant lot at the Circle, fronting 59th- 
street and Broadway. It consists of four return- 
tube boilers, two of 100 horse-power each and 
two of 125 horse-power each, consuming 8 tons of 
coal per working day of eight hours. There are 
three Ingersoll straight-line air-compressors, two 
of them having cylinders 22 in. by 22} in. by 
24 in., each with a capacity of 960 cubic feet of 
free air per minute. The third compressor has 
cylinders 24 in. by 24} in. by 30 in., and a capacity 
of 1225 cubic feet. The air is delivered at a pres- 
sure varying from 75 lb. to 80 lb., through an 8-in. 
pipe to a cylindrical steel receiver, 54 in. in dia- 
meter and 12 ft. high. The compressed air is 
carried in an 8-in. main from the receiver to the 
street, where it bifurcates : one pipe—a 5-in. one— 
going south a distance of nearly 3000 ft.: while the 
other—a 4-in. pipe—goes to supply the north end 
of the section. e pipe line is provided with con- 
nections, 50 ft. apart, so that power may easily be 
taken wherever needed forthe work. The plant is 
run by three men—an engineer, a fireman, and a 
helper—in a shift of eight hours. It operates thirty- 
five drills, four cableways, and nine derricks. 

The drills employed are of the Ingersoll type ; the 
cableways situated along the trenches have been 
supplied by the Carson Prevdcesr Company, and 
have given great satisfaction. The stiff-legged 
derricks are provided with three ropes—viz., the 





hoisting, the boom, and the slewing rope. To work 
these derricks easily, engines with three drums 
should be employed ; however, double-drum en- 
gines are the only ones used on this section, the 
slewing rope being guided by the two winch-heads 
of the drums. 

The excavated material is hoisted from the 
trenches in steel buckets, and dumped directly into 
the removing carts, which convey it over to the 
East River, where it is transferred to two scows, 
one taking the broken rocks, and the other the 
earth. The latter is used in filling in some low 
lands across the river, and the former in rip-rap 
work along the shore. Good rock, however, is 
stowed away, to be used for rubble masonry, or 
to be broken up by a steam-crusher for making 
concrete. 

This section has two stations, both for local 
trains, situated at 50th and 59th-streets respectively. 
Both have side platforms, as well as underground 
ticket-office, toilet-rooms, news-stands, and the like. 

The work of this section is well advanced, and 
will probably be the first completed. It is to be 
hoped, however, that it is not being unduly accele- 
rated. An early finish is not wanted in any 
section ; time should be taken so as to secure for 
every element of the structure the two essential 
qualities of solidity and durability. 


(To be continued.) 





LARGE RAILWAY WAGONS. 

RATHER more than seven years ago* we made an 
excursion to the Leeds Forge Company’s works to 
inspect a new hydraulic plant of great power, which 
had there been installed for the purpose of pressing 
out from the solid the members of steel underframes 
and bogies for railway rolling stock ; and in our issue 
of April 6, 1894, we illustrated a bogie truck and 
some examples of goods wagons formed in this manner. 
Since that date the system has made considerab!e pro- 





to our visit, and they covered about 24 acres. In the 
spring of that year (1899) the company had found it 
necessary to more than double their capacity, so on 
March 1 some fields were purchased on the outskirts 
of the town, and by October of the same year 
another factory, capable of producing 75 cars a day, 
had been started. Both these works were substan- 
tially built and completely fitted with steam and 
hydraulic machinery, compressed-air plant, and elec- 
tric travelling cranes. We mention these facts 
because they illustrate the readiness with which in- 
ventions of merit are taken up in the United States. In 
this country, however, the Leeds Forge Company have 
been making steady progress, and have kept their plant 
abreast of the demand ; which, indeed, has been con- 
siderable, and is continuously increasing, the output 
of pressed-steel rolling stock having increased eight- 
fold since 1895. 

Before proceeding to deal more specifically with the 
wagons we illustrate on other pages, it may, perhaps, 
be permissible to draw another moral from American 
practice, more especially as it refers to a question 
recently prominently before the public in connection 
with the supply of locomotives for the Colonies, 
During our visit to the Leeds Forge Works we saw 
a number of sole-bars pressed from blanks, which 
are simply steel sheets shaped to produce the 
required dimensions. This work is so accurately 
done by the press that the selvage edges of the 
trough-shaped section produced are, as they come 
from the press, approximately straight, and, if neces- 
sary, they can be made so close to finished dimen- 
sions that they are, for all practical purposes, ready for 
use. In spite of this, a great deal of work is put upon 
them. They are taken to a press where the edges are 
trimmed off by a slot punch, after which they have 
to be ground on emery wheels, and then filed to take off 
the burr. These operations involve a great deal more 
work than the actual forming of the parts in the press; 
but when the slotting and grinding are done, they have 
involved another operation mn 4 is almost as long, 
and one which needs skilled labour. The cutting off 
of the edge puts the member out of shape, and the 
flanges have therefore to be hammered true. All 
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gress in this country. It is, however, an illustration 
of the cautious manner in which new inventions are 
taken up by us at home, that, though the invention is 
British, and was here first practically developed, the 
original drawings of these pressed frames and of the ma- 
chinery for making them having been sent to America 
by Mr. SamsonfF ox, the principle was no sooner intro- 
duced into the United States than it was received most 
warmly, and has resulted in an enormous number of 
steel wagons being built. About two years ago, when 
making a tour of inspection in the United States, we 
visited the works of the Pressed Steel Car Company at 
Pittsburgh. This company manufacture nothing but 
steel railway cars, having purchased the American 
patents, which were taken out for the system owned by 
the Leeds Forge Company. The Pittsburgh works 
were then turning out 50 to 60 cars a day. Their 
chief difficulty then was to get enough steel. 
They had a contract with their neighbours—the 
Carnegie Steel Company—for 30,000 tons a month, 
or, say, 1000 tons a day ; but this did not meet their 
requirements. So far as we remember, the works had 
been started in Pittsburgh—the original establishment 
having been at Chicago—about three years previously 





* See ENGINEERING, vol. lvii., page 446, 





this extra work is undertaken for the sake of what is 
termed “finish.” That is to say, to make more orna- 
mental certain edges of members of the underframes 
of goods wagons—edges that are turned inwards 
and which one would never see unless one crept 
underneath, or the wagon were turned over, The 
makers themselves acknowledge that the stamp- 
ings are better for practical use as they come 
from the press than when “finished.” We did not 
see in the American works the same elaborate instal- 
lation of hydraulic slotting presses and grinding 
machinery for the purpose, and we doubt if the 
American firm would do the same work even if asked. 
Ia this matter British manufacturers might display a 
little more common sense. We have heard a good 
deal lately about the cheapness of foreign locomotives; 
and this has been attributed by a good many English 
engineers to the inferior nature of the work done 
abroad. However far this may or may not be true 
of essential details, there is undoubtedly a great deal 
of expensive work done in this country which handi- 
caps contractors in regard to price, and contributes 
nothing towards efficiency. We are all proud of the 
British traditions of honest engineering work ; but 
superfine unnecessary finish and superfluous ornamen- 
tation are things indicative of decadence, 
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Trusting our friends will forgive us this mild criti- 
cism of their most excellent work, we proceed to deal 
with the wagons illustrated. Figs. 1, 2, and 3, on 
p3ge 743, show an elevation, plan, and cross-section of 
a high-sided steel bogie-wagon, with pressed steel 
under-frame, this wagon having a carrying capacity of 
70,000 1b., and being of a type of which 150 wagons 
have been built for the — Military railways 
of the Transvaal Colony. Fig. 4, on page 746, is 
a reproduction of a photograph of one of these 
wagons. As will be seen, these wagons are fitted 
with vacuum brakes. The length over head-stocks 
is 35 ft., between centres of bogies 24 ft., and 
over buffers 38 ft. 24 in. The inside width is 
7 ft. 9 in., the depth inside is 4 ft., and the height 
to centre of buffers 2 fc. 11 in. unloaded. The 
weight of the wagon empty is 29,000 lb. ; the length 
of wheel-base of each bogie is 4 ft. 9 in. 

There is one door in the centre on each side, with 
8 ft. length clear in the opening. This door is only 
2 ft. Yin. high, so as not to come too near the ground 
when swung down; but there is a movable door, or 
partition, above, to close the opening thus left. This 
is shown in the illustration, The side and floor plates 
of the body are ;°; in. thick, with 4-in. rivets. The 
wheels are 2 ft. 94 in. in diameter on tread. 

A similar type of wagon, of which we give a per- 
spective view in Fig. 5, on page 746, has been 
built for the Caledonian Railway; thirty of these 
having been recently ordered. These are 30-ton coal 
wagons, allowing 40 cubic feet to the ton, and have 
been designed for carrying locomotive coal. Six of 
these were standing in the siding at the time of our 
visit, and made quite an imposing train. 

In Fig. 6, on page 746, is shown the underframe of 
the Caledonian wagon mounted on its wheels and 
carrying a weight of 90 tons, in the shape of steel 
blanks for stamping bogie frames. We refer to this 
again later. In Fig. 7, page 740, is shown a Caledonian 
car bogie, practically of the same design as that of 
the Field Force car illustrated in Fig. 4; there being 
only an prem, sig difference in one detail—it is, in 
fact, the standard bogie of the Leeds Forge Company. 
Annexed to Fig. 1 we give a diagram of the results 
of the test of the underframe before referred to. 
This test was made in order to meet the requirements 
of the contract, although the load was about three 
times that specified. Mr. J. Falshaw Watson, the 
inspector for the purchasers, certified that with 83 tons 
distributed, and an additional 7 tons in the centre, 
the maximum deflection of the underframe at the 
centre was jin., and of the bogie 4 in. After the 
removal of the load there was no permanent set in the 
underframe or any other part. The result is certainly 
remarkable, and shows how well long trucks con- 
structed on this principle can be trusted to carry their 
load under any conditions of service. The thickness 
of metal of the outside members or sole-bars is ;'; in., 
and of the central longitudinals is 4 in. As shown, 
the greatest depth is in the middle, and the deepest 
flanges are also at the central part, where the stresses 
are naturally greatest. 

A good deal has been said of late—some of it 
foolishly—as to the desirability of introducing the big 
wagons, or freight cars, of America into this country. 
No doubt the 8-ton wagon could be improved, but 
many difficulties stand in the — of running 35-ft. or 
40-ft. cars in regular service on British railways. The 
chief of these are the arrangements at the collieries, 
and at the shipping ports. So far as curves are con- 
cerned, the lon Ass wagons are even in a better 
position than the ordinary standard track, for the 
8-ton wagon has a wheel-base of 9 ft., whilst that of 
each bogie in the 30-ton car is but little more than 
half this. We saw one of these 35-ft. wagons taken 
round a quarter circle curve of 80 ft. radius without 
apy grinding of the flanges of the wheels; but that 
is no more than would be anticipated. 

A large number of these long wagons have been 
supplied by the Leeds Forge Company to the Indian 
and Colonial railways during the last ten years; and 
the company has had two 40-ft. wagons constantly in 
use for two years bringing coal from collieries to the 
works, The wagons need not, of course, be turned, 
so the question of turntables does not arise, as with 
locomotives. Weighbridges are not long enough to 
take the whole wagon, but that is got over by putting 
one end on at once. This method gives accurate results, 
as was shown by some trials made at Derby. No 
doubt tipping, and, in some cases, loading, are the 
chief difficulties, and here we shall have to possess our 
souls in patience until appliances are altered at the 
shipping rts and collieries. In the meantime there 
1s a g deal of work that might be done, and, 
perhaps, now that a substantial example has been 
given, the use of big mineral wagons will extend. 

The pressed-steel underframe is, we understand, 
made = of about a fourth the number of parts that are 
required ina channel-bar trussed frame, and it would 
probably be about 3000 lb. lighter than the latter, if 
of thesame strength. Naturally there would be fewer 
rivets in a case when ts in different planes are 
stamped out of the solid, in place of being built-up with 


knees, brackets, and gusset plates. By the use of these 
large wagons, as comp: to 8-ton trucks, it is said 
the Caledonian Railway will eave nearly 50 per cent. 
in the length of train—thus economising siding accom- 
modation—and about 40 per cent. of tare weight. 
This saving in haulage, it must be remembered, will 
be present whether the train is loaded or the vehicles 
are returning empty. In our former article, written 
in 1894, to which reference has been made, we illus- 
trated a goods wagon supplied to the South-Western 
Railway. Since that date the same company has had a 
large numter of pressed-steel frames, and it is reported 
that practically nothing has been spent by the com- 
pany in repairs upon any of them. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 21. 

INDUSTRIAL conditions throughout the States mani- 
fest increasing vigour, and trade is in a general way 
of larger volume. As regards iron and steel interests, 
the general tendency is in the direction of a higher 
range of values. The real purpose of the managers 
of the great steel interests is to prevent an upward 
break which they believe would have a demoralising 
influence upon values in general. It would be the 
easiest matter in the world to advance prices 10 
or 15 per cent. Buyers are willing to pay that 
advance for the sake of assurances as to dates of 
delivery. Productive capacity is sold so far ahead 
that those consumers who have not yet fully provided 
themselves are quite willing to pay an advance for 
the sake of being able to rely upon supplies at a 
given time. The over-sold condition now around the 
trade is worse than at any time in our history. 
Inquiries are still coming in for very large quantities 
of material, and in a few cases contracts have been 
made within the week for the delivery of material 
next autumn. The latest development in the affairs 
of the United States Steel Corporation is that it has 
opened a Bureau of Mines and Mining at Pittsburgh, 
for the purpose, as is believed, of entering the coal 
business on an extensive scale. This corporation, as 
is known, has become the owner of very large mineral 
areas, particularly the Pocahontas district of West 
Virginia. This move shows that this great corporation 
proposes to develop its coal interests upon a scale 
commensurate with its fuel requirements. The plans 
have not yet been set forth. 

The new steel combination to which reference has 
been heretofore made is slowly taking shape, but no 
definite results have yet been reached. Its territory 
will be east of the Alleghany Mountains. Meetings 
of steel managers have been held several times recently 
at the Waldorf-Astoria. There is also a rumour of 
another combination which will absorb brass furnaces, 
steel works, iron and coal properties ia Pennsylvania 
and Ohio, and in certain portions of the lake regions. 
The Republic Iron and Steel Company has recently 


contracted for the delivery of nearly 100,000 tons of had bun 


Tennessee forgeiron at 10.25 dols, at Southern furnaces. 
Other large contracts have been entered into for the 
delivery of foundry iron, in some cases running all 
through next year. Bessemer iron is still in good de- 
mand. The Wabash Railroad Company have just 
ordered 40,000 tons of rails, and the Illinois Central 
Railroad 50,000 tons. There has been a scarcity of 
billets for months past, and there is no sign of relief. 
The Carnegie Steel Company have just booked an order 
for 19,000 tons of structural material for one of our 
eastern roads. Large orders for rails will be placed, 
as railroad building requirements are assuming larger 
and larger proportions. The car shortage heretofore 
referred to is still a very serious matter, and some 
furnaces have been shut down and others may be 
obliged to. There was quite an increase of production 
of iron and steel during October, but, notwithstanding 
that fact, consumers in many cases are short of material. 
The demand for shipbuilding material has become quite 
an important feature owing to the policy of most ship- 
builders to promptly order all the supplies necessary 
to cover construction requirements as orders are taken. 
Advices from interior points indicate the prevalence of 
unusual activity in all manufacturing and commercial 
lines. The industrial situation could not well be much 
better, and distributive agencies are being severely 
taxed to keep the wheels turning. There are no evi- 
dences of depression, or of weakening of prices, or of 
a subsiding demand. Everything is being run at 
high pressure, and it will be a long time apparently 
before producing capacity will meet the general re- 
quirements promptly. 





TRAIN RESISTANCES. 

AT the ordinary meeting, on Tuesday, November 26, 
Mr. Charles Hawksley, President, in the chair, the 
paper read was “Train Resistance,” by Mr. J. A. F. 
Aspinall, M. Inst. C.E, : 

This paper dealt with the results of experiments carried 


out with a dynamometer car on the Lancashire and 


Yorkshire Railway, in an endeavour to arrive at the 
tractive effort required to haul modern railway carriages. 





that a long series of experiments, the 


The author sta 


results of which were nob recorded in the paper, had 
been previously tried, but that the effects of the wind 
upon trains were such as to require a much closer in- 
vestigation into this special branch of the subject ; and the 
records presented in the paper were the results of a 
careful set of experiments made with a view to show how 
much more im t the question of wind jure was, 
as affecting trains, than any other item of which the total 
resistance was made up. The several instruments used 
for determining the velocity aud direction of the wind 
were described, and it was mentioned that the apparatus 
fixed in the car allowed two se te diagrams to be 
taken. One diagram recorded (1) tractive effort; (2) 
thrusting efford ; (3) speed in miles per hour ; (4) velocity 
of the wind; (5) time of application of brake ; (6) time 
occupied in minutes; (7) distance travelled; and (8) 
points at which indicator diagrams were taken. : 

The second diagram was arranged to show (1) tractive 
effort ; @) thrusting effort ; (3) speed in miles per hour ; 
(4) revolutions of car-wheels ; and (5) time occupied on 
journey. 

‘The method of coupling engine and dynamometer-car 
by a rigid coupling was described, and details were given 
of the tests of the drawbar-springs. Modern bogie- 
carriages fitted with oil axle-boxes had been used for the 
experiments, the number of carriages being varied, and 
the results being recorded in each case. - eo show- 
ing the wheel- illustrations of the axle-boxes and 
journals, and a statement of the weights of the vehicles 
were given in the paper, so as to show clearly the nature 
of the stock experimented with. 

Tests had been made at speeds varying between 5 and 
50 miles per hour on the railway running between 
Wigan il. Southport, this line having been chosen as 
it was almost straight and easy gradients. The 
trials had been conducted in the following manner : 
The position of the regulator and reversing gear on 
the engine was marked for each trial, these positions 
being governed by the speed at which it was desired to 
run. After the regulator and wheel had been set, they 
were left in position during the whole of the run, the engine 
being allowed toacquire whatever speed it could, and ateam 
pressure being kept as constantas possible. Both the out- 
ward and return journeys were made with the engine seb 
in exactly the same position. This was judged to be the 
best method of ascertaining the tractive force required to 
haul the train at different speeds, as the tion which 
would have been caused by altering the position of the 
regulator was entirely eliminated; and the ients 
being very slight, it was possible to obtain readings at a 
constant speed for a mile or more. 

The author drew attention to apparent discrepancies in 
the results of several — and suggested the pro- 
bable causes thereof. The mean result of these tests, 
however, was embodied in the formula 


Vv 

R=25 + ogy 0UHeL 

where R was the resistance in pounds pe ton, V the 
velocity of the train in miles per hour, and L the length 
of the train, over coach ies, in feet. Numerous “‘ coast- 
ing” experiments with trains of different lengths, with 
and without engine, had also been made, and the results 
were recorded in diagrams. Oa other portions of the 
railway where the gradients admitted of it, experiments 
m made to see on what incline a train would star 
by itself; and the results had led to the conclusion that 
the starting resistance was about 17 lb. per ton. The 
author had attempted to resolve the total resistance indi- 
cated by his formula into its components, viz., axle fric- 
tion, ae resistance, and miscellaneous resist- 
ances, the latter including resistance due to oscillation 
and concussion, flange friction, and rolling friction. 
Having explained the method of calculating the axle fric- 
tion, he next dealt with the atmospheric resistance, com. 
paring the results obtained with those of experiments 
made by Smeaton, Nipher, and Goss, 

Indicator diagrams had been taken from the engine 
drawing the dynamometer car and train, but the results 
had not shown any well-defined relation between the 
indicated horse-power and that calculated from the trac- 
tive effort, as recorded simultaneously by the dynamo- 
meter, and the speed of the train. 

In conclusion, the author pointed out that the formulas 
given were applicable only to the particular trains tried, 
under the circumstances described. The ever-varyin 
nature of the conditions of running in peastion--with 
trains sometimes short and sometimes long; fitted with 
grease or oil axle-boxes ; run upon well or ae 
roads ; fitted with brake-blocks which hung free from the 
wheels, or were constantly tipping against them ; and 
subject to a number of other influences which might assist 
or retard their motion—rendered it almost impossible to 
ae a formula which could a nog} in every case. 

@ paper was accompanied by an Appendix, giving in 
tabular and graphic form the results obtained by a number 
of previous investigators, with references. 





Deatu or Mr. W. R. KinniPte.—We regret to learn, 
on the eve of going to of the death of Mr. Walter 
R. Kinniple, the well-known harbour engineer, which 
took place at Brighton on the 26th inst., after a short 
illness. We hope next week to refer to the splendid work 
done by Mr. Kinniple daring a long career of usefulness, 


Tron MINERALS IN BeLcium.—The imports of iron 
minerals into Belgium in the first ten months of this 
year were 1,468,776 tons, as compared with 2,141,128 tons 
in the corresponding period of 1900. The exports of iron 
minerals from Belgiam in the first ten months of this year 
were 279,490 as com with 377,916 tons in the 





corresponding period of 1900, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
fiat last Thursday forenoon. Upwards of 7000 tons were 
sold, chiefly Cleveland iron, one lot being done at 433. 2d. 
three months fixed. Scotch fell 4d. per ton, -Cleveland 
1}d., and hematite iron 1d. per ton. At the afternoon 
market 4000 tons were dealt in, and prices were without 
further change, and Cleveland was again sold at 433. 2d. 
per ton three months. Scotch warrants were not quoted 
in the afternoon. The close was: Cleveland, 433. 1d. 
per ton cash, while Scotch and Cumberland hematite iron 
were not mentioned. At the forenoon market on Friday 
some 6000 tons were dealt in, and the tone was flat. 
Cleveland fell 1d. per ton; but subsequently it sharply 
advanced, the net gains on the day being 2d. per ton 
Scotch and 2d. per ton on Cleveland on the day. In the 
afternoon about 8(00 tons were dealt in, and prices were 
firm. The settlement prices were: Scotch, 55s. 74d. ; 
Cleveland, 432. ; Cumberland hematite iron, 57s. 14d. per 
ton. The market was very idle on Monday forenoon, 
only 1000 tons changing hands, one lot each of Cleveland 
and hematite iron. The former was 14d. better at 43s. 44d. 


per ton cash buyers, and the latter ld. up at 57s. 11d. per B 


ton sellers one month. Scotch warrants were called at 
55s. 9d. per ton cash cores. About 6000 tons changed 
hands in the afternoon, all Cleveland, the price finishing, as 
in the forenoon, at 433. 4 per ton cash buyers. Scotch 
warrants were quoted at 10d. per ton cash —— and 
56s. 3d. sellers, being an advance of about 44d. on the 
day. The settlement prices were: 55s. 9d., 433. 44d., 
and 67s. 104d. per ton. About 7000 tons were dealt 
in on Tuesday forenoon, including some lots of Cleveland 
at from 433. 3d. to 433, 2d. per ton three months; but, 
finally, Cleveland was down 14d. perton. At the afternoon 
meeting of the brokers a moderate amount of business 
was done, and prices were weak, Cleveland having lost 
3hd. per ton on the day. Cumberland hematite iron 
changed hands at 57s. 74d. per ton cash and one month. 
The settlement prices were: 563, 43s. 3d., and 57s. 74d. 
per ton. The market this forenoon was steady, and 
about 9000 tons of iron were dealt in. Business was con- 
fined to Cleveland iron, the price of which left off at 
43s, 1d. per ton cash buyers. About 5000 tons changed 
hands in the afternoon, all Cleveland, the price finish- 
ing, as in the forenoon, 43s. 1d. per ton, the lowest 
quotation for a considerable period. The settlement 
quotations were: 563. 3d., 43s. 14d., and 57s. 3d. per ton. 
The es are the quotations for No. 1 makers’ iron: 
Clyde, 66s. 6d. per ton ; Gartsherrie, 67s.; Calder—out of 
the market; Langloan, 693. 6d. ; Summerlee, 7is.: Colt- 
ness, 71s. 6d. per ton—all the foregoing shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 66s. per 
ton ; Shotts (shipped at Leith), 70s. ; Carron (shipped at 
Grangemouth), 67s. 6d. per ton. There is a large 
amount of business doing in Cleveland iron from day 
to day, the probable turnover during the week amount- 
ing to about 30,000 tons. A number of tired holders, evi- 
dently discouraged by the keen competition in Canadian 
iron, made up their mindsa few days ago to realise, and 
the ‘‘bears” took advantage of the opportunity, the con- 
sequence being that the price receded to 43s, 04d. cash 
sellers per ton. The number of furnaces in blast is 83, 
against 81 at this time jast year. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
yesterday at 57,319 tons, as compared with 56,612 tons yes- 
terday week, thus showing an increase for the week 
amounting to 707 tons. Private advices from America 
report a strong demand and active business, chiefly for 
immediate requirements. 


Finished Iron and Steel.—Private cable advices received 
rom America last Friday state that the business doing 
in the iron and steel trades far exceeds the most sanguine 
expectations ; the report for Scotland, however, is not so 
brilliant. Hematite iron delivered at the steel works is 
quoted at 623. 6d. per ton, and there is a certain degree 
of briskness in the demand for it at the price. Shipbuild- 
ing and bridgebuilding steel is in fair demand at the cur- 
rent prices, and finished iron is in somewhat brisk demand, 
and prices are fairly well maintained. 


Sulphate of Ammonia. — There is in two or three 

uarters a rather lively demand for this commodity for 
Tesinie to March deliveries, and the price here is from 
102. 183. $d. to 112. 53. per ton ship at Leith. The 
shipments last week amounted to 1039 tons. 

Institution of Engineers and Shipbuilders in Scotland.— 
The second meeting of this Institution for the session 
1901-2 came off last night—the President, Mr. W. Foulis, 


M. Inst, C.E., in the Chair. A large number of candi- - 


dates were elected as ordinary members and as graduates. 
The discussion took place on a paper read by Mr. Mar- 
shall Downie, B.Sc., on ‘“‘ The Design and Construction 
of gle ws for 9g Pano En = for aie Light- 
ing and Traction Purposes,” © principal speakers 
a8 Professor Jamieson, Mr. Hall Brown, Professor 
Archibald Barr, and Mr. H. A. Mavor. They were gene- 
rally very complimentary to Mr. Downie, especially for 
having, in a sense, broken new ground, as regards 
the subject of his paper. They were also critical, and 
three of thespeakers made drawings on the blackboard to 
illustrate their remarks. One of the drawings was that 
of a section of the flywheel erected at the works of 
the Mannessman Tube Company, of which Professor 
Barr said that there were over 70 tons of pianoforte 
wire used in its construction. The discussion will be 
continued at the next meeting. A discussion also 
took place on a paper which was held as read, by 
Mr. George Johnstone on ‘‘ Notes on the Serious De- 
terioration of Steel Vessels from the Effects of Corro- 
sion.”. Mr. Archibald Denny opened the discussion, as 
he had seen sone of the vessels referred to ab Ca'cutta ; 


and the other speakers were Mr. James Mollison, of 
Lloyd’s, and Mr. Hand, of the British Corporation 
for the Registry of Steamere. This discussion was 
cut short in order that the intensely interesting paper 
on ‘‘ Dredging Plant” might be read by Mr. William 
Brown, of Messrs. Simons and Co., Renfrew, which 
dealt in its course with certain well-known types: 
(1) Bow and stern well bucket hopper dredgers, re- 
ceiving the materials into one or more hopper com- 
partments; (2) stationary-bucket ladder dredgers dis- 
charging the spoil into moored alongside ; and (3) 
suction-pump hopper dredgers. Then as representative 
vessels of those types, Mr. Brown gave the names o! 
eleven vessels constructed by the firm, each having more 
or less distinctive features of itsown. The vessels were 
La Puissante, the Percy Sanderson, the St. Enoch, the 
William Price, the Mermaid, the Michael Lissovsky, the 
Ligster, No. 367, No. 15, the Walrus, and the Kate. In 
these there were stern-well and bow-well “> dredgers, 
stationary, or barge-loading dredgers, oPper - rge 
(Liverpool), and sand-pump hopper dredgers. The paper 
was only read in abstract. 

Glasgow University Engineering Society.—A meeting 
of the Society was held on Thursday, the 21st inst., Mr. 

amford occupying the chair. Mr. W. B. Hird, 
B.A. M.LE.E., gave a lecture on ‘‘The Influence of 
Commercial Considerations on Dynamo Designs.” <A 
short discussion followed, in which Dr. Henderson and 
Messrs. Mavor, Strang, and Bamford took part. On 
Saturday morning, the 23rd inst., the members inspected 
the machinery at the Edinburgh Corporation Electricity 
Supply Station. In the afternoon they paid a most 
interesting visit to the works of Messrs. D. Bruce, Peebles, 
and Co., Bonnington. 





-NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Leeds Engineers and Tramway Traction.—‘“* The Deve- 
lopment and Utilisation of Electric Power for Traction ” 
was the title of a lecture which Mr. J. Wilson, of Lough- 
borough, delivered to the Yorkshire College Engineering 
Society on Monday. He said, one of the great problems 
was the starting of the electric motors economically. 
The two motors were usually worked in series to com- 
mence with, and parallel afterwards; this plan con- 
siderably reducing the waste which would result from 
giving the two motors on an electric car 500 volts at the 
start. Itwas avery important matter to have the springs 
of acar properly regulated ; and up toa year ago there was 
no English firm who would venture on this account to make 
electric cars. In the discussion which ensued, Professor 
Goodman mentioned that on his first visit to New York 
there were horse-cars running in the Broadway ; on his 
second visit, the cable system had been adopted ; on his 
third visit, the overhead electric system was at work ; 
while on the last occasion he had been in Broadway an 
underground system of electric traction was in operation. 
If the Americans found the underground system the best, 
when would Leeds adopt it? 

Sheffield em of Engineers and Metallurgists.—Pro- 
fessor Ripper, M. Inst. C.E., presided over a meeting of 
this Society, held on Monday evening, when Mr. J. W. 
Kershaw delivered a lecture on “‘ The Transportation of 
Materials.” The lecturer remarked upon the value of 
mechanical means of transportation where large quanti- 
ties of material have to be handled, and showed the 
advantage of conveyors for such purposes. Wire rope- 
ways were also under notice, and their cost was stated to 
be from 4002. to 700/. a mile, according to the system and 
the length of the line, and the average price of working 
from 2d. to 4d. per ton per mile, including wear and tear 
and labour, but excluding fuel. The lecture was illus- 
trated by a collection of lantern slides. 


Sheffield University College.—On Thursday evening, Mr. 
G. B. Waterhouse read a paper on ‘‘Steel Rails” before 
the members of the University College Students’ Engi- 
neering and Metallurgical Society. The author gave a 
detailed account of the chemical reaction which takes place 
in the steel produced by the Bessemer process, prepara- 
tory to being rolled into rails. He also summarised the 
history of the ee change from the use of wrought- 
iron to steel rails. 


_Iron and Steel.—The engineering establishments in the 
city are complaining of lack of work. A fair amount 
of repair is going on; but no disposition is shown 
either to extend works or plant at the present time. 

s who lay themselves out to supply stores for engi- 
neering purposes also find business on the wane, an 
ere is considerably less doing in colliery requisites. 
There is some “9 ef the smoke nuisance in Shef- 
field being abated, by the abandonment of steam power 
in favour of gas engines. At the present time the owners 
of two or three Jarge works are making the change, and 
the system is extending, especially among the smaller 
works. There is no change to report in the demand for 
iron and steel, and makers appear reconciled to the 
prospect of only having to meet current requirements. 

Until the year is turned, and stocks are taken, little or 
nothing will bo done in the way Of replacing them. 


South Yorkshire Coal Trade.—For the best class of coal 
there is a ready demand at full rates, buco the inferior 
sorts are nob so easy to di of. Some of the best 
house collieries are scarcely able to fill their orders. With 
regard to steam coal, some of the railway companies have 
already invited tenders for supplies during the next six or 
twelve months, and owners are asking for an advance of 
6d. per ton. The export trade continues fairly , and 
as one result of the trouble with the French miners, 





inquiries that would have gone to collieries in that country 





of the Yorkshire collieries is having the effect of stiffen- 
ing prices. There is less hard being consumed at 
many of the large works, and common coal is plentiful 
and rather cheaper. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on Change, but the market was 
not very cheerful in tone, and little business was trans- 


fj acted. No. 3 g.m.b. Cleveland pig iron, of which 


there is a plentiful supply, was offered ab 43s. 6d. for 
early f.o.b. delivery, but the offer did not bring 
buyers forward. No, 4 foundry and grey forge were the 
same price as No. 3, and sellers reported that they ex- 
perienced less difficulty in obtaining 43s. 6d. for forge 
than they did fora superior kind. This was accounted 
for by forge being none too plentiful, and the fact that it 
is needed for use in —_ to which better kinds are not 
suitable. For mottled iron the quotation was 43s. 3d. ; 
and for white 42s. 9d. was the figure. It was understood 
that some of the producers had stated that with present 
cost of production they could not make Cleveland pig 
iron at a profit; and had intimated that if the same state 
of affairs continued, they would very shortly blow out far- 
naces in preference to making iron ata loss. East Coast 
hematite pig was still 60s. for this year’s delivery of mixed 
numbers, the supply of which is much less than could 
be desired. It will be seen from the foregoing that 
hematite pig is 16s. 6d. above No. 3 Cleveland, whereas 
the usual difference is about 103. To-day there was no 
alteration in prices. Rubio ore keeps at 153. 9d. ex-ship 
Tees, though freights Bilbao to Middlesbrough have eased 
to 4s. 9d. 

Manfactured Iron and Stecl.—The changes that occur 
in the manfactured iron and steel industries are small. 
What alterations, however, that have taken place since 
last week are certainly not for the better. It is true that 
most of the mills keep almost fully employed on old con- 
tracts, but very little fresh work is being-secured, and no 
doubt new orders might be placed at rather below the 
following market quotations: Common iron bars, 6/. 53.; 
best bara, 6/. 15s.; iron ship plates, 6/. 17s. 6d.: steel 
ship-plates, 6/.; iron ship-angles. 67. 5s.: steel ship- 
angles, 5/. 15s.; iron sheets, 8/. 5/.; and steel sheets, 
87. 15s.—all less the customary 24 per cent. discount. 
Heavy steel rails are still put at 57. 10s. net at works. 


Developments at Eston Steel Works.—The substitution 
of electrical motive power for steam at the Eston 
Steel Works of Messrs. Bolckow, Vaughan, and Co. is 
approaching completion, several of the contracts having 
already been fulfilled. The cost of the installation is 
estimated at nearly 70,0007. When the tenders were sub- 
mitted, one American firm, the Electrical and Manufac- 
turing Company, of Pittsburg, were successful in securing 
between 10,0007. and 11,0007. worth of the work, and 
similar contracts were obtained by British firms. Every 
modern electrical appliance calculated to bs of advantage in 
driving ae tage’ Ah steel works is being introduced at 
Eston, and the plant, when finished, will be one of the 
finest in the country. 

Wages in the Iron Trade.—The accountant to the 
Board of Conciliation and Arbitration for the manufac- 
tured iron and steel trade of the North of England has 
certified the average net selling price of rails, plates, bars, 
and angles for the two months ending October 31 last, to 
have been 67. 102. 0.32d. as against 6/. 11s. 4.18d. for the 
previous two months; and in accordance with sliding scale 
arrangements, w: for December and January will be 
the same as prevailed during the preceding two months. 
The return is le3s unsatisfactory than might have been 
expected. 

Coal and Coke.—Coal keeps steady with a good demand 
for prompt loading, but forward business is very quiet. 
Coke very strong ; average blast-furnace qualities being 
16s, 9d. to 17s. delivered here, and the supply is short. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has shown a firm tone ; 
the best descriptions have made 16s. 3d. to 163. 6d. per 
ton, while secondary qualities have brought 15s. 9d. to 16s. 
rton. There has been an average demand for house-coal ; 
o. 3 Rhondda large has been quoted at 15s. 9d. to 163. 
per ton. Coke has also been in fair demand; foundry 
qualities have made 21s. 6d. to 233. per ton, and furnace 
ditto 17s. 6d. to 183. per ton. As regards iron ore, rubio 


dj|has been quoted at 14s, 6d. to 14s. 9d. per ton, while 


Tafna has brought 15s. to 15s. 6d. per ton. 


Penybont.—The LocalGovernment Board has sanctioned 
the borrowing by the Penybont Sewerage Board of 6000/. 
for the completion of a sewerage scheme. The total 
outlay will thus be 30,0002. 

Puwliheli.—The Pwllheli Harbour project, to which the 
Board of Trade has made a grant of 17,500/., is estimated 
to cost 52,5007. The Cambrian Railway Company has 
pledged itself to contribute 20,0002. towards the scheme, 
and this is to be supplemented by 15,0002. from the 
Pwllheli Town Council. 

Cardiff Tramways.—A meeting of the Tramways Com- 
mittee of the Cardiff Town Council was held on Friday. 
The electrical engineer (Mr. A. Ellis) reported that the 
total expenditure on the new lines power station was 
511,893/., and he estimated that there would be a profit 
of 30,0002. annum when the system was in operation. 
The expenditure on the Cathedral-road route to the docks 
was 274,092/. ; and if this section alone were worked, he 
estimated that there would be a loss of 17,2637. The 





are now ccming into this district. The strike at some’ 


capital expenditure did not include any amount for the 
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pfirchase of cars and dépéts. The committee discussed 
a proposal of the local tramways company to sell the 
tram lines for 54,0007, and decided to recommend the 
Council to offer 50,9002. 


Cowl Ventilation.—The Lords of the Admiralty have 
ordered all the ventilating cowls and trunks to be re- 
moved from the upper decks of the third-class cruisers 
Pactolus, Prometheus, and Pelorus; and with the view 
of ascertaining if they can be al ther dispensed with 
in vessels of this type, there is to a series of — 
ments extending over three months. Each ship has been 
fitted with electrical fans, which, it is hoped, will keep 
the interior sufficiently cool to obviate the necessity of 
reverting to the cowl system of ventilation. Cowls offer 
great resistance to the wind, especially when ships are 
steaming at a high rate of speed. 

Tramways in the West.—The Devonport and District 
Tramways Company, whose service of cars was in- 
augurated last July, is taking preliminary steps with the 
view of extending its system as far as Tavistock. At 
present the company’s line in the direction of Tavistock 
extends only to Milehouse; but it proposes to obtain 
powers to construct and work tramways from Milehouse 
to the boundary of the borough. 

Coal in Wales.—Preparatory operations are proceeding 
for sinking an extensive coalpit on the Wrexham side of 
Ruabon, in the neighbourhood.of the Hafod. 








PERSONAL.—We are informed that Messrs. F. Dupré 
and Co., of 93, Billiter-buil ings, Leadenhall-street, 
London, E.C , have been appointed by Messrs. Bolckow, 
Vaughan, and Co., Limited, the Pyleand Blaina Works, 
Limited, and the Dinsdale Smelting Company, Limited, 
sole agents in the United States of America for the sale 
of their ferro manganese.—The town council of Cape 
Town has appointed Mr. E. J. Lovegrove city engineer. 





AMERICAN SHIPBUILDING.—The progress of American 
shipbuilding during the last ten years is forcibly illus- 
trated by the preliminary report of the United States 
Census Bureau. The bureau returns the number of ship- 
building establishments in 1900 at 1083, as compared with 
1006 in 1890. The capital engaged had risen in 1900 to 
76,699,651 dols., as compared with 27,262,892/. in 1890, 
while the number of men employed had increased to 
46,121 in 1900, as compared with 22,143 in 1890. 





CATALOGUES.—We have received from Messrs. Robert 
Boyle and Son, Limited, of 64, Holborn Viaduct, London, 
copies of catalogues showing different patterns of the firm’s 
ventilating appliances.— Messrs. R. Y. Pickering and Co., 
Limited, of Wishaw, near Glasgow, have sent us a copy 
of their new catalogue of railway rolling stock. Amongst 
the patterns illustrated is a 25-ton bogie mineral wagon 
and a 4-wheeled oil tank wagon taking a load of 10 tons 
on a tare of 7 tons 17 cwb.—A pamphlet on producer gas, 
and its applications, has been issued by Messrs. W. F. 
Mason, Limited, of ty Manchester. The letter- 
press is due to Mr. F. J. Rowan, and illustrations are 
given of large ‘‘Duff” plants erected by the firm.—A 
price list of machine-cut toothed gearing in cast iron, steel, 
gunmetal, and ‘ Buffaline” has been issued by the 
‘* Baffaline” Noiseless Gear Company, of Chapel-street, 
Manchester. The ‘ Buffaline” wheels are claimed to 
be more durable than raw hide, and to be fully 
twice as strong as cast iron. Bevel as well as spur- 
wheels are supplied, the teeth being accurately planed to 
shape.—Messrs. Crozier, Stephens, and Co., of 2, Colling- 
wood-street, Newcastle-on-Tyne, have issued a new cir- 
cular describing selections from their stock of engineers’ 
sundries, such as — bolts and nuts, Babbit metal 
tubes, valves, and lubricators.—We have received from 
the Atlas Tool Works, Levenshulme, Manchester, illus- 
trations of a number of-electrically-driven portable tools, 
for drilling, milling, boring, and slotting operations.— 
Hamblet’s Blue Brick Company, Limited, of West Brom- 
wich, Staffordshire, have issued a pamphlet giving results 
of tests on the strength and porosity of their “‘ ironware’ 
pipes, which they make in all sizes from 3 in. to 42 in. in 
diameter.—Messrs. Shipham and Co., Limited, of the 
Trinity Brass and Copper Works, Hull, have issued 
a new catalogue of steam fittings, in which they 
direct special attention to ‘‘Green’s” accessible feed 
check-valve, of which they are the manufacturers. 
These valves can be got at for cleaning without the 
necessity of blowing down the boiler, since valve and 
seat can be removed without suspending the ordinary 
working of the boiler.—An abridged catalogue of steam 
users’ specialities, such pig mg separators, and feed- 
heaters, has been issued by Messrs. Holden and Brooke, 
Limited, of the Sirius Works, West Gorton, Manchester. 
—The Union Electric Company, Limited, of 151, Queen 
Victoria-street, E.C., have just published a catalogue 
exclusively devoted to their four-pole direct-current 
dynamos and motors, which range in size from } to 100 
horse-power.—The British Power, Traction, and Lighting 
Company, Limited, of York, have issued a new catalogue 
of exhaust steam feed-water heaters and other appliances 
of a similar character.—A catalogue illustrating different 
types of coke-discharging rams, driven by steam or elec- 
tricity, has been sent us by Messrs. James Buchanan and 
Son, of the Caledonia Foundry and Engine Works, 

lverpool.—Messrs. Falk, Stadelmann, and Co., Limited, 
of 83, 85, and 87, Farringdon-road, E.C., have recently 
published a new catalogue of ‘‘electrical glass-ware,” 
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In the year 1880 there were altogether 163,899 persons 
engaged at the German blast-furnaces and iron works ; 
in the year 1900 the figure had risen to 5,336,904 persons. 


At a meeting of the City and Guilds Institution’s 
Engineering Society, held on November 21, 1901, a paper 
on “* The Use of Compressed Air in Engineering Works” 
was read by Mr. J. R. Hewett. 


The tenth ‘‘ James Forrest” Lecture is to be delivered 
by Sir William Roberts-Austen, K.C.B., at the Institu- 
tion of Civil Engineers, on April 17, 1902, the subject 
being ‘‘ Metallurgy in Relation to Engineering.” 

The Swedish Government has placed a contract with 
the Kockum Engineering and Shipbuilding Company, 
Malmié, for the building of a new ironclad, the price being 
2,187,500 kr. There were two other offers, at respectively 
2,297,002 kr. and 2,344,000 kr. 


A Norwegian expedition, which was this summer de- 
spatched to Spitzbergen by a number of Drontheim firms, 
for the purpose of examining and reporting upon the coal 
findings there, has now returned. It brings with it a good- 
sized sample shi ment of coal, and has discovered several 
new, and, it is thought, very extensive coal deposits. 


The new railway between Orenburg and Taschkend 
will be a single-line railway, and it will pass through 
vast districts of thinly-populated country. The line w 
to # great extent, follow the Sir Darja, and its mileage 
will be about 1150 miles. The railway is expected to be 
ready for traffic at the beginning of the year 1905. The 
calculated cost is about 115,000,000 roubles. 


The Civil Service Commissioners announce that an 
open competitive examination for three Be ge ma as 
Assistant Civil Engineer in the Admi Works De- 
partment will be held shortly. Copies of the regulations 
and forms of a for admission to the examination 
may be obtained on application, by letter, to the Secre- 
tary, Civil Service Commission, Westminster, S.W. 


The traffic receipts for the week ending November 17 
on thirty-three of the principal lines of the Uni 
Kingdom amounted to 1,740,595/., which was earned on 
20,1534 miles. For the corresponding week in 1900 the 
receipts of the same lines amounted to 1,723,823/., with 
19,8853 milesopen. There was thus an increase of 16,7721. 
in the receipts, and an increase of 2677 in the mileage. 


The experiments with electric railways in Germany, 
of which mention has several times been made in EncI- 
NEERING, are going on satisfactorily, although they have 
not by any means been brought to the expected perfec- 
tion as yet. A speed of 160.2 kilometres per hour—that 
is, 100 miles—has so far been compassed. 


Works, and which comes ‘into force on January 10 next, 
all the employés of the French railways are to have 
at least one day’s holiday every two months, or half a 
day every month; and further, each must have at least 
nine hours for uninterrupted rest every day, unless he 
resides on the premises of the company, when eight hours 
is deemed sufficient. The ordinary day’s work must not 
exceed 12 hours. 


The emigration from Germany has been greater during 
the present year than during any previous year. Up to 
October 31, 19,659 emigrants have left the country vid 
Hamburg and Bremen, which shows an increase of 1226, 
as compared with the same period last year. No less 
than 175,000 persons—foreigners and Germans—have left 
German ports by German vessels during the firat ten 
months of the present year, which is double the number 
of the corresponding period of the years 1894 and 1897. 


A cinematograph- picture of the. Severn Bore, believed 
to be the first moving picture of a tidal bore, was exhi- 
bited by Dr. Vaughan Cornish at the meeting of the 
Royal Geographical Society on Monday, November 25. 
The photograph is clear and er and the peculiar 
motion of a tidal bore is accurately reproduced. The 
film is 150 fb. Jong, and contains 2400 individual pictures. 
About half the length is devoted to the bore itself; the 
remainder shows the rapid current whieh follows, and the 
filling up of the river. 


The Burlington and Missouri Railroad, which has 
suffered much by the burning of fence-posts in prairie 
fires, has recently substituted old boiler tubes for the 
wooden fence-posts caged used. As from 6000 to 
8000 tubes have to removed each year, there is no 
scarcity of material. Posts made of old tubes are valued 
at from 8d. to 10d. each, which is slightly more than 
wooden posts can be obtained for; but as they are ex- 
pected to last much longer, it is anticipated that they 
will prove cheaper in the end. The holes for the fencing 
wires are doom. punching, and the posts are provided 
with concrete feeb. 

In his speech to the shareholders of the British West- 
inghouse Company, Mr. Westinghouse stated that ib was 
expected that they would be able to start actual manu- 
facturing at Manchester early in 1902. The works in- 
clude a machine-shop 430 ft. wide and 900 ft. long. The 
iron foundry is 170 ft. wide by 500 ft. long, and the other 
foundries, the pattern-shop and the forge occupy another 
building, 170 ft. wide by ft. long. S attention is 
to be paid to the comfort of the employés in the matter of 


house accommodation, with electric and gas-heating appli- 
ances will be provided near the works for such of the 
workmen as care to take them. 


In our issue of September 27 last, we gave an illustra- 





tion of the Kronprinz Wilheim, the latest addition to the 





By a decree recently issued -by the Minister of Public} yoaq 


heating, ventilation, and lavatory accommodation; and | - 


Atlantic fleet of the North German Lloyd. She was 
then shown on her maiden voyage to New York, and she 
carried on board the apparatus for a series of animated 
photographs, the sosuihiog pictures from which were 
shown in London on Saturday last. These pictures 
are of a high degree of merit, are very interesting as 
showing the life on board, and are graphic evidence of 
the terrific weather she encountered whilst crossing the 
Atlantic; they number some thirty subjects and cover 
the voyage from the start from erhaven to the 
arrival and docking at New York. 


For elevating the refuse from the stamp mills at the 
Lake Linden mine, owned by the Calumet and Hecla 


— Company, & very sand-wheel has been built 
to the designs of Mr. E. D. Leavitt. This wheel is 65 ft. 
in diameter, and has 520 teeth, the teeth being milled to 


shape. Round its edge are buckets, which pick up the 
tailings from a shallow pit below the wheel, and deliver 
them at the top to a trough. The wheel mounted, com- 
eg a 1,000,000 lb. The axle is of Krupp steel 

in. in diameter by 27 ft. long, and is hollow, there 
being a 16-in. hole from end to The spokes are steel 
rods 4 in, in diameter, tightened up by nuts, as in the 
case of a bicycle wheel. An electric motor is used for 
driving the wheel by means of gearing, and is capable of 
exerting 750 horse-power. 


Much to the disappointment of all concerned, the long- 
looked for armour trials on the armoured coast defence 
ship Belleisle have had to be postponed. They were to 
have taken place on Tuesday last, off the eastern end of 
the Isle of Wight, and early in the morning the Belle- 
isle was towed out to the moorings which had been laid 
down for her off Bembridge. Vice-Admiral Douglas and 
Rear-Admiral May represented the Admiralty, and at 
9 o’clock they proceeded out to Spithead in the Enchan- 
tress. By the time the yacht had reached the Belleiele, 
however, haze had considerably thickened, so that it was 
impossible to see clearly for more than half a mile. There 
was also a strong north-easterly wind and a heavy sea, to 
add to the difficulty. In the circumstances it was felt 
unsafe to carry out firing, and the trials were therefore 
ordered to be postponed. 


Ina Mg read before the Tennessee Good Roads Con- 
vention, . Hunter McDonald remarks that it is often 
a more difficult task to make a road out of an exist- 
ing bad one, than to build one ab initio. First-class roads, 
he considers, should have no —-_ exceeding 3 in 100, 
save in very mountainous districts, where 6 per cent. 
grades may be employed. The heaviest rail gradient 
in the State is, he states, 1 in 24, and has to be worked 
by means of | ergnid engines. Similarly, if a road has all 
its gradients but one of 3 per cent., that one is 6 per 
cent., a wagoner will be unable to haul over the entire 
line a greater load than he can take up the 6 per cent. 
gradient, unless he can double his team. On second-class 
s 5 percent. gradients may be admitted, and on third- 
class roads 9 per cent. in extreme cases, but in general not 
er yew than 6 per cent. Mr. McDonald holds that it is 

ad policy to build a wider road than the travel requires. 
For road metal hard stone should be used, but when this 
is purchased ready broken, and the work is done by hand, 
there is a risk of soft, easily-broken stone being provided. 
Hence Mr. McDonald considers that hand-broken stone 
is not so good as machine-broken. The Jargest dimension 
through any piece used should be 2in. On most roads a 
6-in. layer is sufficient. In making repairs it is important to 
loosen up the old macadam before spreading the new metal. 





Ho.ianp.—The po ulation of Holland has just been 
officially returned at 5,104,137. The foreign done is 
small, being only about 1 per cent. 





TRIAL OF A JAPANESE DestroyER.—The following is 
the record of the official trial of the torpedo-boat 
destroyer Akatsuki, constructed for the Imperial Japanese 
Government by Messrs. Yarrow and Co., Limited, 
London. Present: Captain Matsuo, Captain-Engineer 
Yamada, Commander Nakayama, Lieutenant-Constructor 
Yamamoto, Lieutenant-Engineer Ouchi, Lieutenant-En- 
ineer, Ito. Load carried, 40 tons; runs on the Maplin 

ile; weather wet, fresh breeze; sea moderate. ft 

ey at Poplar, 8.45 a.m.; arrived at Gravesend at 10 a.m.; 

eft Gravesend, 10.11 a.m.; returned to Poplar at 5.20 p.m. 
Three Hours’ Official Trial, November 21, 1901. 
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Means for the three hours’ trial, 230 lb. steam ; 64 Ib. in first 
intermediate receiver, 13 Ib. in second intermediate receiver ; 
20.3 in. vacuum ; air pressure in stokeholds, 1.3 in.; mean revo- 
lutions per minute, 404; mean speed during three hours , 
31.121 knots; indicated horse-power, 6450; coal consumption <n 
the three hours’ continuous run, 1,97 lb. per horse-power. 
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LARGE-CAPACITY RAILWAY WAGON. 
CONSTRUCTED BY THE:LEEDS FORGE COMPANY, LIMITED, 
(For Description, see Pag 740.) 











Fie. 5. 3)-Ton Bocirz Coat WaGoNn FOR THE UALEDONIAN RAILWAY 
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ELECTRIC HAULAGE ON RAILWAYS. 

Tue inaugural address of Mr. William Langdon, 
before the Institution of Electrical Engineers on 
Thursday, the 2Ist inst., dealt largely with the use 
of electricity as the haulage power on railways. 
Mr. Langdon is convioced that the steam locomo- 
tive has seen its best days, and that in the future— 
the comparatively near future—it will be replaced 
by the electric motor. Asa railway man himself, 
he knows the great vis inertia which characterises 
the Boards of our leading lines, and he is aware 
that they are not likely to undertake immense 
expenditure as long as the slightest doubt 
exists as to its being profitable. But he warns 
them that there are such persons as railway 
engineers whose business is to construct railways, 
and that these persons will seek to find oppor- 
tunities for work, and will not be deterred by any 
consideration of the injury their schemes may 
inflict upon established interests. ‘‘ Railways,” he 
says, ‘‘ have to face the fact that electricity as a 
motive power is before them. That if it is not 
applied to the existing systems, it will come inde- 
pendently, and in competition with existing in- 





terests.” Already Parliament has authorised the 
construction of a high-speed electric railway from 
Manchester to Liverpool, although there are three 
most efficient services between the two cities. A 
scheme has been deposited for the next session for 
a line between London and Brighton; and if it 
has been properly worked out, and is in re- 
sponsible financial hands, it will be difficult to 
find as strong arguments against it as were adduced 
without effect against the monorail scheme in Lan- 
cashire. . In many directions there are districts 
which are tempting to the electrical engineer, 
districts with good traffics, which are yielding 
capital dividends to the railways which serve them. 
Whether they would pay for a fast passenger 
traffic, without goods traffic, is by no means cer- 
tain. What is clear is that the new railway would 
spoil matters for the old, for it would take away 
its best source of revenue. When we consider 
that there are 1300 millions sterling invested in 
the carrying lines of this country, it is evident that 
the interests at stake are immense, and that the 
matter is not one which can be safely left to take 
care of itself while there are plenty of engineers 
and promoters ready to launch rival schemes. 

It is inconvenient that the necessity of taking 
action should be pressed home on railway managers 
at a time when it is so difficult to decide what 
system of electric haulage is the best to adopt. As 
our columns have recently shown, there has been a 
fierce fight between the advocates of direct and alter- 
nate current for the Metropolitan Railways, and even 
when the judgment has been given, the matter will 
not be much clearer, for the verdict will apply only 
to a very special kind of railway, and will leave the 
broader question of main line systems quite open. 
It is interesting to see that Mr. Langdon, with his 
experience of the vast traffic of the Midland, holds 
the opinion that ‘‘on lines carrying a mixed 
traffic the power to vary the speed must have an 
important bearing upon the working of the line. 
The speed, subject to a maximum limit, must be in 
the hands of the driver.” This evidently points 
to the adoption of the direct-current system, as 
against the three-phase system. Now, although it 
is very desirable on many grounds that the railway 
speed shall be elastic, yet the necessity would not 
be so urgent with electric traction on the alternate- 
current plan as. it is now, for there would not be 
as many causes for trains losing time as at present, 
and, consequently, there would not be an equal - 
necessity for extra speed. It must be remem- 
bered that with the three-phase system of trac- 
tion time can only be lost in the stations and by 
signals. Wind and weather make no difference, 
and even inclines are mounted at the same rate as 
the flat portions of the line are traversed. The 
three-phase motor, within the limits of its power, 
practically runs at one speed up-hill and down- 
hill; and, so far, would introduce a welcome element 
into railway working from the passenger's point of 
view. It either runs on schedule time, or it stops 
completely. It does not, like a steam locomotive, 
battle bravely against difficulties. Up to a certain 

oint it takes no heed of them; but when that limit 
is passed, it comes toa standstill. The result of this 
characteristic would be that locomotive superinten- 
dents would cease to take the chances they now do. 
They would find what was the maximum capacity of a 
motor in the worst weather, and they would definitely 
refuse to take a greater load under any circum- 
stances. If more coaches were added to the train, 
a second motor would be used. This would be a 
vastly different matter, as Mr. Langdon points out, 
from double heading with locomotives.. One crew 
would suffice for both motors; the second would 
merely be brought out of a siding, where it had been 
standing absolutely without expense, except for 
interest. This is a very different matter from keep- 
ing locomotives under, steam, with men in attend- 
ance, on the chance that they may be needed. 

Mr. Langdon advocates running goods trains 
at a higher speed, which means, of course, dimi- 
nishing - their. weight. This is totally contrary 
to. modern: ideas, but a good many accepted 
notions will have to be revised if electric working 
should be adopted. Small high-speed passenger 
trains at frequent intervals would render slow 
goods traffic an impossibility during the day time, 
and it would either have to be confined to the 
night, or greatly accelerated. Indeed, it is scarcely 

ible to see how a company, having a single 
road in each direction, could obtain the full adyvan- 
tages of electric traction for enger service, and 
at the same time work a fairly heavy; goods traffic 
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at a profit. Speed is undoubtedly expensive, 
whether obtained by steam or electricity, and the 
desired reduction in freight rates can never be 
obtained if the speed of the trains is to be increased. 
Electric motors of any desirable power can be 
obtained by coupling two or more together under 
the control of one driver, and trains of any length 
handled; but this cannot be done economically at 
high speeds. Mr. Langdon says: ‘‘ Let us assume 
that in shortening these slow and heavy trains we 
are able to run them at a speed of not less than 
40 miles an hour. As there would be no shunt- 
ing, for the reason that, with the exception of the 
express trains, all would be moving at about the 
same speed, it is clear weshould practically double 
the capacity of the line, and that without increas- 
ing, the labour charges ; because although we double 
the trains, we halve the time. The number of 
trains that would come under this category would 
probably be 75 per cent. of the entire number, and 
if the method would admit of the acceleration of 
the expresses also, it may well claim an increased 
capacity of 100 per cent. In other words, such a 
result would avoid that duplication of the lines 
which is now unavoidable, and which is adding 
millions, year by year, to the capital account.” 

Apparently Mr. Langdon would have only two 
speeds on the line: expresses at the higher, and 
goods, mineral, and stopping passenger trains at 
the lower. There is a charming simplicity about 
this; but we doubt if it could be attained in 
practice with economy. Electric traction will 
require an enormous capital outlay, and it will 
need to earn interest on this, chiefly by economy 
in coal, added to a number of petty savings which, 
insignificant severally, may be considerable in the 
aggregate. But if the goods trains are run at 
40 miles an hour, where is the saving in coal to 
be obtained ? And if the number of locomotives for 
a given traflic is to be doubled, where are the 
smaller economies to be found? The fact is that 
lines having a very mixed traffic on one set of rails 
do not offer a favourable field for electric traction. 
If a company cannot secure a larger traffic, it will 
scarcely see a return for its outlay, and a larger 
traflic can only be got by increased facilities. The 
merit of electric traction is that it enables a quicker 
and more frequent service to be given, and this 
means that the line will be fuller. With double 
roads this presents no great difficulty; the fast 
traffic can take one, and the slow traffic the other. 
But if both classes of trains have to run on the 
same metals, there must be constant shunting and 
delay. 

It is worth while to point out that the three- 
phase system of traction does not require all trains 
to run at one speed. It is quite easy to wind 
motors to run at any speed within limits for a given 
periodicity of current, while with geared motors 
further varieties of speed can be obtained by using 
different ratios of teeth. At the present time there 
are several varieties of engines on all lines. Ex- 
presses are not run by the same engines as stopping 
trains, nor are fast goods trains drawn by the 
same locomotives as mineral trains. Each engine 
is designed for a given speed on the level, and it 
would be a great advantage if it could maintain this 
speed on gradients, for it would save much delay. 
We hold no brief for the alternate-current system ; 
indeed, for the Metropolitan railways we have 
taken a decided position against it ; but we are 
strongly of opinion that there is a field before it in 
which it shows to great advantage. The matter at 
issue is to decide what are its limitations and its 
capabilities. It looks as if some of our railways 
of second rank would have to come to a decision 
or this point in the near future on very insufficient 
evidence. It is quite possible that one or more of 
them will have to undertake to apply electricity to 
a part of its lines in order to prevent the con- 
struction of a rival undertaking, and that it 
will either have to take a leap in the dark or 


else adopt a more expensive system for the | 


sake of the assurances of safe working which it 
can afford. It would be worth the while of the 
threatened companies to combine to carry out 
complete experiments at their joint expense, in 
order that both they and the world might know the 
exact truth. If electric working over a fairly long 
distance did not offer the advantages claimed for 
it, they could then oppose outside schemes with 
success ; while if it were favourable on the whole, 
they would know where they stood. In any case, 
the money would be well spent, and Parliamentary 
Committees would no longer feel that the opposi- 











tion of established companies was prompted solely 
by selfishness and a desire to burke all progress. 
The decision in the case of the monorail railway 
shows that the reign of monopolies is threatened ; 
and that if established companies refuse to avail 
themselves of the progress of science, other persons 
will be afforded the opportunity. 





ENGINEERING SCHEMES IN 
PARLIAMENT. 

THE engineering schemes to be submitted to 
Parliament in its next session do not promise any 
special activity in the matter of railway construc- 
tion—at least so far as the principal companies are 
concerned. For this there is probably more than 
one reason. In the first place the House of 
Commons last year treated in a very cavalier 
fashion Bills promoted by certain of the companies 
on the seuaal that no adequate measures were pro- 
vided for in the Bills for the re-housing of those to 
be turned out of their dwellings by certain of 
the proposed works; although the _ technical 
advisers to the Board of Trade were of the 
opinion that these works were highly necessary. 
Such action is pretty sure to turn the attention of 
railway directors to the question as to whether they 
cannot, by a reconstruction of their rolling stock 
and changes in their present methods of operation, 
do a good deal to avoid the present necessity for 
much of the new construction, and thus give Par- 
liament no opportunity for the exercise of its some- 
what short-sighted philanthropy. Apart from this, 
the fact that during the past twelve months divi- 
dends have declined to an alarming degree must 
also have its effect in rendering directors chary 
of still further increasing their capital account 
by new extensions, the more especially as in 
many cases they may have to meet the com- 
petition of a number of light railways con- 
structed comparatively inexpensively and capable 
of being worked at a much cheaper rate than a 
line subject to the whole of the restrictions im- 
posed on railroads proper by the Board of Trade. 
In this connection it has to be noted that more 
than one company is seeking powers to adopt 
electric traction, and quite possibly this but fore- 
shadows modifications in the working of railways 
which may have nearly as great an effect in 
stimulating passenger traffic as had the inaugu- 
ration of the steam lines in the early part 
of last century. At present, though an ex- 
cellent service is provided between the larger 
centres of population, the train services to the 
smaller towns and villages are infrequent and slow, 
so that, including time lost in waiting at stations, 
it often takes as long to complete the last 10 miles 
of a 100-mile trip as to run the first 90. 

Coming to the schemes for which Parliamentary 
sanction is sought, we note that the district 
lying east of Sheffield and south of Doncaster 
is coveted as a feeder by more than one of 
our principal lines. Thus the North - Eastern 
Railway Company propose in their Bill the con- 
struction by themselves alone, or in conjunction 
with the Lancashire and Yorkshire Railway, of 
three lines centering in Maltby—one branch is to 
run south to Dinnington, a distance of 3$ miles ; 
a second, 3 miles long, north-east to Ravenfield ; 
and a third, 17 miles long, through Potteric Carr, 
near Rossington, on the Doncaster and Retford 
line, and thence to Doncaster Racecourse, beyond 
which the line is to be continued to Thorne 
Junction, on the Doncaster and Retford line. 
There will be a junction with existing lines at 
Black Carr and also with the authorised Dearne 
Valley line, near the same place. Other lines 
will join up the proposed racecourse station with 
Joan Croft Station on the Doncaster-York line, 
and with the Lancashire and Yorkshire Railway 
at Shaftholme and at Heck Stations. The Bill 
also provides for the purchase of the Isle of 
Axholme Light Railway and of the Goole and 
Marshland Light Railway. This purchase and the 
construction of the lines proposed would extend 
the southern range of the company considerably. 
The other work proposed is of minor importance, 
and consists of junctions at North Benton, North- 
umberland, between the company’s Blythe and 
Tyne line, and their Newcastle and Berwick line, 
and also with the Ponteland Light Railway. In 
Yorkshire they propose to construct at Altofts 
a junction between their line and that of the 
Midland Railway Company. The principal pro- 
posals brought Mesa by the Great Northern 








Railway Company are also related to the Maltby 
district. They seek powers to construct a line 
from Scrooby to Tickhill, and thence to Rossing- 
ton, thus forming a loop to their main line. From 
Tickhill a branch would extend through Maltby to 
Dinnington, and a second to Thrybergh, near 
Rotherham. The total length of new line pro- 
posed is about 20 miles, The other work proposed 
is in the Metropolitan district, and is a branch 
about 24 miles long from the authorised Great 
Northern and Strand line at Islington to Hornsey. 

A third Bill having reference to the Maltby dis- 
trict is that promoted jointly by the Midland and 
Great Central Companies, who seek to take over 
the powers granted last year to the Shireoaks, 
Laughton, and Maltby Company. A deviation 
from the line authorised is desired at North and 
South Anston, and it is further proposed to extend 
the line in a north-easterly direction to a junction 
with the Great Central line at Kirk Sandell vid 
Wadworth, Cantley, and Armthorpe. The total 
length of the line proposed is about 144 miles. 
The work proposed in the Midland Company’s 
Bill independently promoted is _ insignificant 
so far as the construction of new railways 
are concerned, consisting as it does of a couple 
of small junction lines at Holbeck, the aggre- 
gate length of the two being apparently not 
more than $ mile. This company, in common with 
most of the rest of the principal lines, are, how- 
ever, making a serious attempt at increasing their 
siding and warehouse accommodation, and land for 
these purposes is being acquired by the companies 
in many localities. The Midland Company further 
propose to widen their Swansea Vale line for some 
4 miles north of Glais, and to acquire, in conjunc- 
tion with the Great Eastern Railway, the powers of 
the Tottenham and Hampstead line. 

The Hull and Barnsley and West Riding Junction 
Railway Company have also a desire to open up 
the East Sheffield district. Their Bil] proposes 
the construction of a line from Thurnscoe, on their 
authorised Hull and South Yorkshire extension, 
south through Conisborough and Maltby to Din- 
nington, a distance of about 13 miles. At Din- 
nington it is intended to have a junction with the 
metals of the authorised Shireoaks, Laughton, and 
Maltby line. 

A fifth competitor for the trade of this district is 
the Sheffield, Rotherham, and Bawtry Railway 
Company, who propose the construction of a line 
from a junction with the Great Central Railway in 
Sheffield to Tinsley, and thence through Whiston, 
vid Maltby and Tickhill, to Scrooby, on the Great 
Northern line. This line will thus be about 
20 miles long ; and there will be a branch, making 
a junction with the Great Central, at Rotherham. 

The Great Central Company in their separate 
Bill propose the construction of a line in Lincoln- 
shire, from Appleby, through Broughton, to Glanford 
Brig, forming a new junction between the com- 

any’s Santon branch and their Doncaster-Barnetby 
ine. In Derbyshire a branch is proposed from 
Heath to North Wingfield and Temple Normanton, 
whilst in Leicester powers are sought to build a 
siding to the Corporation Gas Works. Other 
clauses give an extension of time for the construc- 
tion of works authorised in previous sessions. 

The new work proposed in the Bill promoted by 
the London and North. Western Railway Company 
includes the widening of their line from Nuneaton 
to Atherstone, a distance of about 54 miles, and 
also for about 3 miles between Armitage and Ruge- 
ley, Staffordshire. A new dock on the Mersey, 
south-east of the company’s existing Garston Dock, 
is also contemplated. Apparently the company also 
intend to carry out widening works in the Metro- 
politan district, as powers are sought for the con- 
struction of additional arches to over-bridges in 
Regent’s Park-road, Scrubb’s-lane, and Station- 
road, Wimbledon, Acton-lane, and also the bridge 
by which the Midland Company’s metals are carried 
| over the line. 

The Great Eastern Railway Company propose to 
construct a new bridge over the Ouse, near Hilgay, 
and another over the Blackwater at Baintree, whilst 
they seek powers to enlarge the present Herring 
Basin at Lowestoft. ‘The Bill also provides for the 
abandonment of lines authorised in 1897, 1898, and 
1900, and seeks to extend the time for the execu- 
tion of other authorised work. The company fur- 
ther seek power to purchase additional accommo- 
dation at New Cross, and to acquire the undertaking 
of the Northern and Eastern Railway Company. 








The Lancashire and Yorkshire Company propose 
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in one Bill to purchase the Southport and Cheshire 
lines extension railway ; whilst in a separate Bill 
powers are sought to construct a new line, about 
4 miles long, from Rawcliffe, on their existing 
railway, through Airmyn, into Goole, where junc- 
tions will be made with their existing line there 
and with the metals of the North-Eastern Company. 
In Lancashire the company propose further widen- 
ing work, in addition to that brought forward in 
their Bill of last year. Thus the Preston extension 
line is to be widened at Walton-le-Dale, the Bolton 
and Preston line at Euxton; whilst in Yorkshire 
the Wakefield and Goole line is to be widened at 
Whitley Bridge. Apparently, as last year, these 
widenings are mainly station improvements. 

The Great Western Company are apparently 
‘‘ea’ing canny,” though they are concerned in 
three Bills. In the one they merely seek powers to 
make a deviation in the line between Charlton, 
Mackrell, and Tomerton, authorised in Acts of 
1898 and 1899, whilst their second Bill is designed 
to prevent damage to the famous Crumlin Viaduct 
by mining operations. To this end it is proposed 
to purchase the mineral rights for a breadth of 16 
chains along the line of the viaduct. In a third 
Bill powers are sought to vest in the company the 
undertaking of the Brynmawr and Western Valleys 
Railway. 

The London, Tilbury, and Southend Company 
seek powers for widenings at Poplar and West 
Ham, and to construct a junction at Bromley with 
the authorised line of the Whitechapel and Bow 
Company, and with the North London line in the 
same parish. In connection with the former junc- 
tion we note that the company propose to adopt 
electric traction. 

The South-Eastern and Chatham Companies pro- 
pose a further extension of the widening work now 
in progress in the Metropolitan district, seeking 
powers to widen the London to Greenwich line 
between Bermondsey and Rotherhithe. At Hast- 
ings the Ashford and Hastings line is to be 
widened, whilst a new bridge, in substitution for 
that now used, is to be built over the Swale on 
the company’s Queensboro’ line, and at Sheerness 
a couple of dock lines are also proposed. 

The London, Brighton, and South Coast Rail- 
way, in their omnibus Bill, propose the widening 
of their Bognor branch between Barnham Junction 
and Bognor, and seek powers to extend their 
station premises ina number of towns. No hint 
is given as to the proposed electrification of their 
Brighton line, which is now under the considera- 
tion of Major Cardew and Mr. Philip Dawson. 
On the other hand, the Bill for the proposed 
electric express railway has been deposited. This 
line is to have a terminus at Ranelagh-road, Pimlico, 
and, crossing the river on a bridge, will proceed 
to Brighton vid Streatham, Croydon, Merstham, 
Reigate, Horley, Cuckfield, and Patcham, and 
will closely parallel the existing line throughout. 

The Liverpool and Manchester Express Railway 
Company have also a Bill in which certain altera- 
tions in the arrangements at Salford, already sanc- 
tioned, are proposed, These will involve the con- 
struction of a new street between Ordsall-lane and 
the point at which the line will pass under Tatton- 
street, and another new street between the west 
end of Rowland-street and the east end of Mount- 
ford-street. 

In Derbyshire a new line is proposed by the 
Clay Cross Railway Company, which has been in- 
corporated to construct railways connecting up the 
Clay Cross Collieries with the lines of the Lanca- 
shire, Derbyshire, and East Coast Railway Company. 
To this end they propose to take over the powers 
acquired by the latter company for the construction 
of Railway No. 1 of the Wingerford branch, and to 
make a new line starting in a junction with the 
Lancashire, Derbyshire, and East Coast metals at 
Chesterfield, and proceeding south to Winger- 
worth, and on to Tupton, Pilsley, and Morton. 
The lotal length of the line proposed will be about 
8 to 9 miles. 

The London and South-Western Company’s Bill 
contains little of interest, save that an extension of 
time is sought for the construction of the Meon 
Valley line authorised in 1897. 

A new scheme of some interest is the proposed 
Nottingham and Retford line, which will pass 
through the still little-developed region of the 
Dukeries. The promoters desire access to the Joint 
station at Nottingham, and will have a junction with 
the Great Northern at Arnold, From Arnold the line 
proceeds north through Calverton, Farnfield, Bils- 


thorpe, Boughton, Haughton, and West Drayton, 
to Ordsall, where there will be a junction with the 
Great Northern and with the Great Central. The 
total length will be about 25 miles. At Farnfield 
there is to be a junction with the Midland Rail- 
way, and at Boughton with the Lancashire, Derby- 
shire, and East Coast line. 

The chief feature of interest in the Bill of the 
Metropolitan Railway Company lies in the fact 
that power is sought to equip for electric traction 
lines over which the company have running powers, 
such as the West London extension and the Ham- 
mersmith and City line. The Knott End Railway 
Company are promoting a Bill to revive the powers 
granted to them in 1898, and to extend the limit 
of time for the construction of the line in question. 
The Plymouth, Devonport, and South-Western 
Junction Railway Bill aims to constitute the Bere, 
Alston, and Calstock Light Railway and part of 
the East Cornwall mineral line a separate under- 
taking. The Hastings Harbour Railway Company 
seek a revival of powers and extension of time for 
the construction of the works already authorised. 
The Lincoln and East Coast Railway and Dock Com- 
pany and the Bexhill and Rotherfield Company 
are each promoting Bills to abandon the powers pre- 
viously granted them. The Furness Railway Com- 
pany desire powers to run steamships from Barrow 
and Fleetwood to Ireland and the Isle of Man. 
A Bill has been promoted to vest in the Metro- 
politan, Great Western, Midland, Great Central, 
and London and North-Western Companies the 
undertaking of the Midland Counties Railway Com- 
pany, who have powers to construct lines from 
Stratford-on-Avon to Evesham and Redditch. 

The Scotch Bills are neither numerous nor im- 
portant, and they will be considered by the Special 
Commission appointed under the Act of 1899, which 
obviates committee investigation at Westminster. 
Tn connection with a new harbour and dock, with 
basin, on the shores of the Firth of Forth at 
Cockenzie, near Prestonpans, several railways 
to adjacent collieries in the counties of Mid- 
lothian and Haddington are to be constructed, 
having connection with the North British system, 
and this company propose to acquire the harbour 
and railways. These lines are in the parishes of 
Inveresk, Duddingston, Liberton, Newton, Dal- 
keith, Newbattle, Lasswade, and Cockpen, in Mid- 
lothian ; and Prestonpans and Tranent in Hadding- 
tonshire. The North British Company propose 
several lines in Leith and district around Preston- 
pans and Cockenzie, Tranent, and Gladsmuir ; but 
none of themare of great importance. Land at various 
points is scheduled, and the company are purchasing 
a 1-mile 1-furlong line built by the Corporation of 
Glasgow in connection with their gas works 
in the east end of the city. The West Highland 
Railway stock is to be converted into North British 
debentures, the Lauder Light Railway is to be 
taken over, and the company seek powers in a 
separate Bill to work the steamers on the Clyde 
hitherto run in connection with the railway from 
Craigendoran, but owned by an allied company. 
The Caledonian new works are in connection with 
the Lochearnhead, St. Fillans, and Cornrie Rail- 
way, which is being constructed across Perthshire, 
and connects the East of Scotland with the Callan- 
der and Oban line. Deviations are proposed at 
Balquhidder to form a more convenient connection, 
and the new line will be purchased by the Cale- 
donian Company. The old Buchanan-street Station 
in Glasgow is at last to be rebuilt, and land is to 
be bought between the station and the canal for 
this extension, Pulteney-street being closed. The 
new Paisley and Barrhead line is also to be ac- 
quired, and an extension of time is sought for to 
carry out the Callander and Oban Works, the Ren- 
frew and District Railway, and the Prince’s Dock 
branch railway in Glasgow. 

In Ireland, railway enterprise seems as slack as 
in the larger island. The Fishguard and Rosslare 
Company have a Bill to take over the undertaking 
of the Cork Electric Tramways, to construct a few 
sidings and dock lines in Cork, and to adopt electric 
traction on certain of their lines. They also seek to 
abandon the construction of the Cork and Fermoy 
line. The only other Irish railway Bills are two pro- 
moted by the Kingscourt, Keady, and Armagh Rail- 
way Company. In the first an extension of time is 
sought for the construction of the line, and for 
power to enter into an agreement with the Midland 
Great Western Ruilway, authorising the latter com- 
pany to subscribe capital and work the line. In 








the second Bill powers are sought to construct a 





junction at Castleblaney, between the Dundalk and 
iskillen line and the company’s No. 1 Reilway 
of their Act of 1900. 

A glance at a railway map of South Wales leads 
to the impression that there is little room for 
additional railway development. This view is not, 
however, shared by the companies operating there, 
as seldom a session passes without a fight between 
the different railway interests, each accusing the 
other of endeavouring ‘‘to poach” by the con- 
struction of new lines. This year, however, no 
heavy work seems in prospect. The Rhymney 
Company propose to build a new line from their 
existing one at Gelligaer to Bedwellty, where 
there will be a junction with the Powell Duffryn 
Colliery lines. From Bedwellty a line is to be 
carried to a junction at Rhymney, with the sidings 
of the Tredegar Coal Company. 

The Barry Company, the Liskeard and Love 
Railway Company, and the Yorkshire Vales Rail- 
way Company seek to raise additional capital. A 
new company is promoting a Bill for the con- 
struction of a line from Neath to Brynaman vid 
Portardawe, a distance of 10 or 12 miles. Junc- 
tions with the Great Western are proposed at 
Neath and Brynaman and at Portardawe with the 
Midland Railway. Another new company propose 
the construction of a line from Swansea to Clydach 
and Llangiwg, having junctions with the Great 
Western at Coedfrank, and with the Midland near 
the Sisters’ Pet sidings on the Swansea Vale line. 
The Taff Vale Company merely propose a new 
line at Eglwysilan, connecting their main line with 
Railway No. 1 of the Cardiff Railway Act, 1897. 





TORPEDO-BOAT DESTROYERS. 

A vERY instructive return has just been issued 
as a Parliamentary paper at the instance of Sir 
Edward Reed. It gives the names of all the 
various torpedo-boat destroyers which have been 
built for the British Admiralty, and states the 
dates when they were launched, the number of 
trials made, and the dates when they were accepted. 
For the earlier 27-knot boats only the number of 
official trials is given; but for the later 30-knot 
boats the preliminary trials are also enumerated. 
There are 113 of these little vessels in all. They 
have all been built by contract, the orders having 
been distributed between 15 firms, the numbers 
to each ranging between 19 to Laird’s and one 
to the Thames Iron Works. Next to Laird’s in 
point of numbers come Thornycroft’s and Palmer's, 
each of which have constructed 12 boats. The 
Clydebank yard has turned out 12. Hawthorn’s 
and Fairfield, 9 each; the Barrow yard, 8; 
Doxford’s, 6; Yarrow’s, 5; Earl’s, 4; Armstrong’s 
and White, of Cowes, 3 each; Hanna, Donald, 
and Wilson, 2; and, as stated, the Thames Iron 
Works, 1. 

Doubtless for a good many of the firms named 
the tale is told, for it is by no means a simple 
thing to get 30 knots from a vessel of about 400 
tons displacement, even when the drawings are 
completed, and the boat has passed the ordeal of 
Admiralty inspection during construction. 

The return bears evidence to this. Some of the 
trials have been of a most protracted nature. Some- 
times, in the latter boats, this may have been due 
to labour troubles, but we think the big strike did 
not greatly influence the result. In the column of 
the return marked.‘‘ Particulars of typical cases 
where those trials have been exceptional in number 
and have extended over considerable periods ” 
there is some instructive reading. As our readers 
are aware, the boats that had originally locomotive 
boilers have all been refitted with water-tube boilers, 
although the Havock, by Messrs. Yarrow and Co., 
the pioneer of the class, had locomotive boilers, 
and successfully passed her trial with them. It 
will doubtless come as a surprise to the majority of 
our readers to find the Poplar firm so low down on 
the list as regards number of destroyers supplied 
to the British Navy. Considering the important 
part taken by Messrs. Yarrow in the construction of 
torpedo eraft from the earliest days, and the great 
success of their craft built either for our own Navy 
or for foreign Governments, it appears a matter for 
regret that more vessels of this class have not been 
supplied by them for the British Navy. 

The first vessels of this class built appear to 
have passed through the ordeal of official trial 
without difficulty. It will be remembered that 
four vessels were ordered as a commencement in 
1892—two from Thornycroft and two from Yarrow. 
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These got through and were accepted at the first 
trial, as also were two boats ordered later on from 
Laird’s. It is only when we come to the twelfth 
vessel on the list—the Conflict, built at Cowes— 
that we meet with record of serious trouble. 
This vessel began her trials in August, 1895, 
but did not get through until June, 1898. The 
Teazer had almost as bad a time, for she was two 
were and two months in getting passed. Her 

uilders must have thought her the most appro- 
priately named vessel ever built before they got 
rid of her. The Fervent and Zephyr, built on 
the Clyde, and having originally locomotive boilers, 
were still more unfortunate, for the former was four 
years before she could reach 267 knots, being 
accepted at that; and the latter was four years 
and five months, making trials at intervals. The 
Zebra, built at Blackwall, was more moderate in 
her demands on her builders, her trials lasting 
only a year and a quarter. 

We now come to the 30-knot vessels, concerning 
which the number of preliminary trials is enume- 
rated. We will only notice those whose preliminary 
trials ran into double figures. The first is the 
Quail, built at Birkenhead. She had twelve pre- 
liminary and four official trials between March 25, 
1896, and January 4, 1897. The Otter, built at 
Barrow, had 22 preliminaries and eight officials 
between April 7, 1897, and July 18, 1899. This 
unusual number was principally due to trouble 
with propellers, but she also fractured both her 
port and as starboard crankshafts, which naturally 
delayed her somewhat. Another troublesome de- 
stroyer to her builders was the Brazen, built at 
Clydebank. Her trials lasted from September 17, 
1896, tlll March 29, 1900, during which time she 
made 21 preliminaries and six officials, being finally 
taken over at 29} knots. One other vessel from 
the same yard was also accepted at the same re- 
duced speed, whilst another was half a knot short 
of the 30 knots. Both these vessels, however, 
made fewer trials. The next difficult vessel on the 
list was the Avon, built at Barrow. She made 
sixteen preliminary and five official trials, in the 
course of which she fractured a shaft bracket and 
bent a crankshaft. The Bullfinch, which had so 
tragic an experience, also made ten preliminary 
trials and six official trials, and only succeeded in 
getting 29 knots. The Dove, a sister ship, was 
passed at 29 knots. The Gipsy, built on the 
Clyde, had ten preliminary and six official trials. 

The next notable trials were those of the Express, 
and this vessel, together with the Albatross, stands 
on a somewhat different platform tothe rest. The 
Express was contracted for by Laird’s, of Birken- 
head, at the remarkable speed of 33 knots. Her 
builders were apparently somewhat sanguine ; at 
any rate, their courage has not met with the reward 
one always likes to see accompany that quality. 
The boat started her preliminary trials on October 
20, 1898, and has since then made twenty-seven 
—_ and ten official trials, but has not yet 

een passed. Every good engineer will hope she 
may soon get through. 

The Albatross, as every one knows, was built at 
Chiswick. Her contract was for 32 knots, which, 
though not so bold a flight as that of the Express, 
was 2 knots in advance of the other craft of the 
time. She made seventeen preliminary and four 
official trials, the trouble experienced in getting her 
through being chiefly due to the propellers. She 
was finally accepted at half a knot short of the con- 
tract speed. Her record being, however, 31} knots, 
places her at the head of all craft afloat, excepting 
the Turbinia. 

The failure of this vessel to come up to her 
designer’s expectations is instructive. Remember- 
ing the study Mr. Thornycroft and Mr. Barnaby 
have given to the propeller | question, and their 
undoubted authority on the subject, it would seem 
that we have, with the 30 or 3l-knot destroyer, 
arrived at a parting of the ways in regard to pro- 
pellers, and that new elements must enter into our 
calculations. Those who have followed the work 
of the two gentlemen named, especially that 
referring to cavitation, in their paper at the 
Institution of Civil Engineers, or in Mr. Barnaby’s 
book, ‘‘Marine Propellers,” will recognise the 
suggestiveness of the statements in the official 
return pointing out how frequently the difficulty 
in reaching speed was due to the propellers. 

The Vulture, built at Clydebank, made twenty 
wee eid and two official trials; the Kestrel, 
rom the same yard, made eleven official and two 
preliminary trials. The Lee, built at Sunderland, 


made ten preliminary and two official trials ; the 
Lively, built at Birkenhead, made ten preliminary 
and two official trials, but has not yet been delivered; 
and, finally, the Thorn, built at Clydebank, has 
made eleven preliminary and six official trials. 

We notice that some of the vessels in the list are 
referred to as having been ‘‘purchased whilst 
building.” The practice is not to be commended, 
although doubtless, as in the case of war threaten- 
ing, the Government is wise to secure all the vessels 
it can. It is, however, somewhat unfair to builders 
who have to undergo all the rigours of Admiralty 
inspection, and have to comply with all the expen- 
sive uirements of the British Navy, that they 
should be put in competition with those who have 
a free hand, or are only subject to the less exacting 
yoke of the foreign Governments. 

1t would be vastly instructive if the records of 
destroyers built for foreign navies could be obtained, 
and placed alongside those on the Parliamentary 
paper. With a view to making some such comparison, 
we have asked Messrs. Thornycroft and Co. and 
Messrs. Yarrow and Co. to furnish us with 
corresponding particulars of trials of the Japanese 
destroyers which they have lately built. The 
particulars we give in Tables I. and II., the former 


TasLE I.—Torpedo-Boat Destroyers for Japanese Navy, 
Built by Messrs. J. I. Thornycroft and Co, Chiswick. 
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TaBLe Il.—Torpedo-Boat Destroyers for Imperial Japa- 
nese Navy, Built by Messrs. Yarrow and Co., Poplar. 
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containing particulars of the boats built by the 
Chiswick firm, and Table II. those of the Yarrow 
boats. We also draw attention to the details, given 
on another page, of the trial of the Japanese 
destroyer Akatsuki, built by Messrs. Yarrow and 
Co. e contract for this vessel was signed on the 
5th November, 1900; she was launched in just under 
a year ; she ran her preliminary trial the next day, 
and a week later, on November 14, she ran her 
official trial, making 31.3 knots on the measured 
mile run, or 31.121 knots in the three hours. 

Naturally, we ought not to compare the trials of 
the present day with those of a past era, when experi- 
ence was not soripe ; but making every allowance, 
one cannot help wondering why it is that even under 
the most favourable circumstances vessels for the 
British Navy cannot be built so quickly nor make 
trials with the same expedition that is attained 
with the Japanese vessels. We refer more espe- 
cially to Japanese boats, because the Japanese 
naval authorities are as strict in all essential de- 
tails, and are as well informed as those of any 
other country, not excepting our own. It will be 
seen that the Thornycroft boats made most of their 
official trials without even running a preliminary, 
and all obtained their guaranteed speed of 30 knots 
—and at times exceeding it by half a knot—on the 
first trial. Even in the first vessel one additional 
preliminary trial was sufficient. 


July 1, 
1898 











Messrs, Yarrow guaranteed 31 knots for their 





craft, but only on the first of them was more than 
one official trial made, and only on the first two 
more than one preliminary trial. The details of 
the return and the Tables we have added are ex- 
tremely instructive, and it is to be hoped their 
publication will do good. 





ELECTRIC RAILWAY COMMUNICA- 
TION WITHIN THE METROPOLIS. 
Tue Joint Committee of the Houses of Parlia- 

ment, which conducted an exhaustive inquiry into 
this important subject during this year’s session of 
Parliament, have exercised a pronounced influence 
upon the schemes, of which notice has been given in 
connection with the forthcoming Parliamentary 
session. Several of the Bills which were carried over 
from last session are to undergo modification with 
the view primarily of meeting the great necessity of 
interchange of traffic, so that, instead of being more 
or less separate units, they will form integral 
parts of a system which, while not perfect in 
its arrangements, may enable passengers with 
the minimum of changes to go in these high-speed 
deep-tunnel railways from one part of the Metro- 
polis to the other. At the same time one cannot 
help recognising the dominant spirit of a master 
mind in connection with several of the schemes, 
and the linking of them up with the Metropolitan 
District Railway. Thus, several of the lines running 
north and south will be extended across the Strand 
to the Metropolitan District Line, running under the 
Embankment and Cannon-street. In the case of 
nearly all preliminary notices, too, an anxiety is dis- 
played to make the terms sufficiently elastic to an- 
ticipate station communications between the dif- 
ferent lines, to arrange for interchange of traffic, 
and through bookings, to permit of financial as- 
sistance from other undertakings, and to render 
possible the utilisation of rolling stock and electric 
power from other lines. At the same time, there 
are several projects for the same route, and ob- 
viously no object can be served in authorising the 
expenditure of capital in such duplication. 

As we pointed out on a recent occasion (page 583 
ante), over fifty miles of deep-tunnel railways have 
been built or authorised, and we are quite within 
the mark in stating that this year’s scheme very 
largely exceeds this mileage. One of the most 
important undertakings is that under which the 
Central London Railway will be made a continuous 
circular, or rather elliptical, line. The proposed 
southern half will commence at the Generating 
Station at Wood-lane, Shepherd’s Bush, and will 
extend to Leadenhall-street, curving by Grace- 
church-street, Bishopsgate-street, and Old Broad- 
street to the existing City terminus of the railway. 
The route will be by Knightsbridge, Piccadilly, 
Coventry-street, and thence by the Strand and 
Cannon-street. The work of construction will be 
carried on from two stagings built on the river, 
one at Waterloo Bridge and the other near Paul’s 
Stairs, and from both of these shafts will be sunk 
and adits driven to the main line of route. 

Piccadilly, as one of the great highways, is 
naturally coveted by quite a number of lines, some 
of them with the same destinations, and more than 
one has for objective the Hammersmith District. 
The Brompton-Piccadilly line was authorised in 
the 1897 Session of Parliament, and consistent 
with the requirements laid down in connection 
with the Parliamentary inquiry already referred 
to, this line is to be extended in both direc- 
tions, and will ultimately become one of the great 
arteries from the north-east suburbs through the 
heart of the Metropolis to the west. One extension is 
from Piccadilly-circus, through the Long Acre district, 
with a junction near Holborn with the Great Nor- 
thern and Strand line authorised in 1899 and extend- 
ing as farnorthas Hornsey. A connection will also 
be bored through to near the Charing Cross Station, 
while at the western extremity an extension to 
Fulham to join the Metropolitan District Railway 
at Walham Green is proposed, powers being also 
sought for the rolliag stock to run on as far as 
Putney Bridge. An underground subway is to be 
formed around Piccadilly-circus, and additional 
land is scheduled for a station at the St. James’s- 
street corner of the Green Park, and at the corner 
of Jermyn and Duke-streets, between Basil-street 
and Brompton-road and close by the Gloucester- 
road Station of the Metropolitan District Rail- 
way. This company is also to purchase the Earl's 
Court and South Kensington electric line of the 
Metropolitan District Railway, and the Great 
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Northern and Strand Railway ; and in view of this 
itis not surprising to note that the name of the 
company will be changed, presumably to one more 
comprehensive. This Great Northern and Strand 
Railway is to be extended from its authorised ter- 
minus at the Law Courts, across the Strand, down 
to the Metropolitan District Railway at Temple 
Station, with connections for passengers between 
the two lines ; while towards the northern terminus 
of the line a connection is to be formed with the 
Great Northern Railway. 

In the same locality there is the Great Northern 
and City and the Great Northern Electric Railway, 
and these at one time, it was expected, would be 
operated more or less in harmony with each other ; 
but lately there has been elements of discord which 
are more or less reflected in the bulky pages of 
the London Gazette. The Great Northern tunnel, 
which is to be of 16 ft. diameter to accommodate 
ordinary rolling stock, was at one time to terminate 
at Finsbury Park ; but now the intention is to carry 
the line further, so as to make a connection east with 
a line running from the Strand to Wood Green (the 
Great Northern and Strand Railway). The Great 
Northern and City Railway, which was to terminate 
at Finsbury-pavement, is now to be extended to 
the corner of Lothbury, and at this busy centre a 
circular underground footway will be constructed. 
The company, at the same time, is seeking running 
power over the Great Northern line beyond Fins- 
bury Station to Edgeware, High Barnet, Alexandra 
Palace, and Enfield, and proposes to lay down on 
the Great Northern track all the necessary electric 
equipment which will be energised from the pro- 
posed station on the Regent’s Canal at Shoreditch. 
The company, too, propose to convey not only pas- 
sengers, but all kinds of traffic. 

In the same quarter of the Metropolis, the City 
and North-Eastern Suburban Railway, which was 
suspended from last session, is to be considerably 
modified, so as to secure more advantageous con- 
nections, not only in the east, but in the City. This 
is one of the cases where the determination to 
electrify the Metropolitan and District Railway has 
had effect, as arrangements are proposed for con- 
nections, &c , with the existing Underground Rail- 
way in the eastern district. The original scheme 
was for a line from Gracechurch-street, passing 
Liverpool-street, traversing Shoreditch, through 
Victoria Park, Hackney Marshes, and on to Walham, 
and now it is proposed to alter the City end of the 
line. Beginning under Queen Victoria-street at 
St. Nicholas Church, the line will pass under the 
City to Whitechapel High-street for 1} miles; while 
from Abchurch-lane there is to be a line under 
Rood-lane and Fenchurch-street to the same point, 
the line being carried northward to join the rail- 
way proposed in the last session of Parliament. A 
connection will also be made with the Whitechapel 
and Bow extension of the Metropolitan District 
Railway with a branch to Bethnal Green, through 
the parishes of Mile End Old Town and White- 
chapel. The generating station is to be close 
to the Great Eastern Railway at Temple Mills. 
In connection with the Whitechapel and Bow 
line, powers are sought for a road diversion at 
Stayner’s-road, Mile End Old Town; an extension 
of time is sought and a financial and working 
arrangement, either with the Tilbury or Metro- 
politan District Company, is suggested in the notice. 
Lhe North-East London Railway, which is also 
carried over from last session, is to be extended at 
both termini: at the north from Tottenham to 
Edmonton and Southgate, and at the City end from 
Cannon-street eastward to the centre of Fleet- 
street, opposite to Salisbury-court. 

Turning now to the City lines running south, a 
new project is embodied in a line over seven miles 
long to the Crystal Palace. The City end is to be 
formed at the junction of Queen-street and Can- 
non-street, and the route is almost due south, 
tapping the important centres of Southwark, Ber- 
mondsey, Camberwell, and Lewisham, the Palace 
end being near to the Penge entrance. The 
generating station will be at Camberwell. The 
Kast London, City, and Peckham line extends 
from Peckham Rye to Gracechurch-street, with an 
extension eastwards to Plaistow, near to the Bark- 
ing Sewage Outfall Works, with a further length 
as far as Prince Regent’s-lane ; and for this line 
the electric stations are to be at the Surrey Canal 
at Camberwell, and on the River Lea near to the 
Poplar Gas Works. The Old Kent-road is to be 


the objective of a new line which proposes to 
utilise 


the City and South London King William- 


street Station for the City end, and for this 
purpose seek powers to widen that part of the 
existing tunnel under the River Thames ; the new 
line, beginning at the London Bridge end of the 
Borough High-street, extends almost due east 
to the well-known inn known as the Dun Cow, 
in the Old Kent-road. It will thus be seen that 
the region immediately north of London Bridge, 
which is more or less the centre of the great com- 
mercial traffic of the Metropolis, will have at least 
eleven lines radiating from it, and embracing 
all the points of the compass; for in addition 
to the City and South London, a further line 
to the south-west is proposed from under Cannon- 
street, through Wandsworth, to Wimbledon. The 
route of this new project is across the Southwark 
Bridge-road, near its junction with Marshalsea-road, 
by Kennington-lane, Lavender - hill, High - street 
Wandsworth, to a termination in Hartfield-road, 
Wimbledon. 

Similarly, Charing Cross, with Piccadilly-circus, 
is made the hub of a series of lines to all parts. 
The Baker-street and Waterloo Company seek an 
extension of time. The Charing Cross, Euston, 
and Hampstead Railway is to be extended south- 
ward from its terminus near St. Martin’s Church 
to the Charing Cross Station of the Metropolitan 
Railway ; and, although there will be no rail- 
way connection, here, as elsewhere, passenger 
hoists, &c., will be provided, similar con- 
veniences being arranged for to the South-Eastern 
Station. A slight deviation is proposed at 
Hampstead Heath, and an extension of time for 
the completion of the work is desired. The Picca- 
dilly and City Railway, which was promoted in 
the last session of Parliament, and is in retentis, 
is to be modified, although it will still have to 
compete with the proposed Strand line of the 
Great Central Railway. It is proposed this year 
to make the Lowther Arcade the starting point of 
an extension which, passing through Aire-street, 
at Piccadilly - circus, will extend along Knights- 
bridge, through Kensington Gore, on to Hammer- 
smith, where the terminus will be in the Broadway 
there, close by King-street West. But a connection 
will be made with the Hammersmith Station of the 
Metropolitan District Railway. A subway is pro- 
posed for foot passengers at Hyde Park Corner, 
and a station site at the new street from the Strand 
to Holborn is coveted; while property on the 
river side of Hammersmith, with wharfage, is 
scheduled for a generating station. 

Another line, continued from last year and largely 
in opposition to the project we have just described, 
goes under the title of the Charing Cross, Hammer- 
smith, and District Railway ; but their route is to 
be slightly changed. The beginning of the line 
is to be at the corner of Adam-street, in the 
Strand, an arrangement which will enable opera- 
tions to be carried on from staging in the river, 
with a shaft and tunnel up to the main driving. 
The line will pass on by Pall Mall to Hyde Park 
Corner, a station being formed at Charing Cross, 
with a subway uniting footpaths at the Grand Hotel, 
Trafalgar-square. &c. From Hyde Park Corner the 
line goes along Kensington-road to near the river at 
Hammersmith, with a subway to Barnes, where the 
generating station is to be situated. The Metro- 
politan District Company do not propose any exten- 
sion of their permanent way, but an important clause 
is rite ead into their Parliamentary notice which 
may have far-reaching effects. They seek powers to 
electrify several lines connected with their system, 
as, for instance, that from Turnham Green to Rich- 
mond, and from Fulham to Wimbledon onthe London 
and South-Western Railway ; the East London line 
and the Hounslow and Metropolitan Railway. At 
the same time they seek running powers over the 
Whitechapel and Bow line of the Tilbury Company. 
They are arranging to supply many of the proposed 
lines with electric current ; but it is scarcely neces- 
sary to specify them all here. The area of land to 
be compulsorily bought at Chelsea for the power 
station has been considerably increased. The 
Earl’s Court and South Kensington line, as has 
been already stated, is to be transferred to the 
Brompton and Piccadilly Company. 

There are several lines in the west and north- 
west of London which, although they have no 
direct connection either with Charing Cross or the 
City, will nevertheless, through other lines, bring 
several of the outlying suburbs within a short 
journey of these centres. Thus, a new line is pro- 





‘Charing Cross, Euston, and Hampstead 


posed from Edgeware through Hendon to join the 
ilway 





at Hollybush-hill, with a power station alongside 
the Midland Railway at Hendon. Again, the 
London United Electric Railways Company pro- 
pose a line from Shepherd’s Bush and Hammer- 
smith and Charing Cross, as well as one from Clap- 
ham Junction to the Marble Arch, the generating 
station being at Chelsea, near to the Gros- 
venor Canal. The line from the Victoria Station, 
Pimlico, partly along and under King’s-road to Eel- 
brook Common, Fulham, is to be extended under 
the river to High-street, Putney, and a circular sub- 
way is proposed at the Victoria-street end which will 
connect the pavements of Buckingham Palace-road, 
Victoria-street, &c., with all the stations in this 
busy railway centre. From Victoria Station a line 
was proposed last year extending to beyond Ken- 
nington Oval, aad now it is proposed to carry this 
railway through Peckham, Deptford, and Hatcham, 
to Greenwich, with a generating station at Cam- 
berwell. An agreement is anticipated with all 
the South London railways for the exchange 
of traffic at the points where this tunnel, travel- 
ling east and west on the Surrey side of the 
Metropolis, intersects those existing lines. The 
company which secured powers in 1899 for the 
construction of a deep-tunnel line from the Marble 
Arch to Cricklewood, under the line of thorough- 
fares beginning with Edgware-road, now seek an 
extension of time; and here it may be remarked 
that the London County Council propose to con- 
struct a 34-mile tramway along the same line of 
thoroughfare up to Shoot-up Hill. 

And this brings us to the London County Coun- 
cil’s proposal for a subway from Southampton-row 
to the Embankment at Savoy-street, where the 
level is considerably below that of the Strand. 
The greater length of the subway will be under 
the new street from Holborn to the Strand, 
so that it will be easy of construction. One 
of the advantages of the subway will be that 
the County Council will require all companies 
supplying gas, water, electric energy, &c., to make 
use of it for the reception of pipes and conductors, 
just as the Metropolitan Bond of Works arranged 
for similar subways in several new streets. There 
is this difference, however, in the present case : that 
the County Council propose to lay electric tram- 
ways through this latest subway, with stairways, 
&c., at various points for the ingress and egress of 
ase ay It will be remembered that the Great 

orthern and City deep-tunnel railway traverses 
under the new street, and the County Council seek 
powers to repeal or alter any part of the provision 
and pone of that company’s Act passed in 1899 
which may be inconsistent with the carrying out of 
their proposal for the subway. 

While writing on the subject of communication 
within the Metropolis, it may be said that the 
London County Council are applying for powers 
to construct something like 29 miles of street 
electric railway within the Metropolitan area, and 
several of these are of considerable importance. 
A 7-mile line will be laid from Chelsea to Woolwich 
Arsenal, with several branches, including one to 
Eltham High-street—partly through a new road 
to be made by the County Council at that south- 
eastern suburb. A 5}-mile tramway, commencing 
at Putney, at the eastern boundary of the county, 
will extend to Clapham Common, and there join the 
main line to Tooting. The route of this tramway 
will be through West Hill, High-street, Wands- 
worth, East Hill, the north side of Wandsworth 
Common, along Battersea Rise and across Clapham 
Common. A 2}-mile extension will connect the 
existing Camberwell line through Denmark Hill to 
Lordship-lane. A 3$-mile line will extend from 
the county boundary at Shoot-up Hill, down Edge- 
ware-road, to near the Marble Arch. There will be 
a 2-mile line from Hammersmith, along Queen’s- 
road, to Fulham, over the Putney Bridge, and thence 
to the Lower Richmond-road. A 1}-mile tramway 
is to be laid along the river side at Grosvenor- 
road from Chelsea Suspension Bridge to the 
Vauxhall Bridge, and a line of similar length is 
threatened along the Victoria Embankment from 
Westminster to Blackfriars Bridge. New short 
lines at Stoke Newington will connect two exist- 
ing lines, and the Hampstead-road Tramway is to 
be extended down Tottenham Court-road, practi- 
cally to Oxford-street. The Streatham line is to be 
carried 1} miles to the county boundary, and the 
New Cross Tramway to Lewisham; while the 
Blackwall Tunnel will be connected with the system 
east of London Bridge by a line 14 miles long. In 
the samo Bill the County Council intend to legalise 
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their half-penny "bus used over the various bridges, 
and several street-widening schemes have been 
made essential as a result of the tramway exten- 
sion ; generating stations are to be constructed at 
Greenwich, New Cross Gate, and Clapham Park- 
road 








NOTES. 
DiisseLporr Exurertion, 1902. 

An industrial exhibition is to be held in the City 
of Diisseldorf next year. The site chosen is on 
the bank of the Rhine, and is of 150 acres area. 
By the wish of the German Emperor, the Crown 
Prince has undertaken the office of patron, while 
the Ministers of Finance, of Education, and Com- 
merce, are honorary presidents. On the executive 
committee there are the most eminent representa- 
tives of Rhenish-Westphalian industry. The build- 
ings will be of large size and of ornate appearance. 
Frederick Krupp will have an exhibition palace 
405 ft. in length, filled exclusively with the products 
of his own works. Near to it will be the pavilion of 
the Hérder Verein ; opposite to this will be a new and 
permanent art gallery, and near by will be the 
great machinery hall. This will be 840 ft. long by 
156 ft. wide, and with annexes will cover 5 acres. 
The Gutehoffnungshiitte and the Deutzer Gasmo- 
torenfabrik will exhibit in adjacent buildings. 
Next to them will be the building of the Society of 
Mining Interests, covering an area of 14 acres. 
Several structures will be put up by the German 
Beton Company to illustrate their method of con- 
struction. Separate buildings will contain the ex- 
hibits of the chumer Verein, and the Rhenish 
Machine and Metal Factory. The great industrial 
hall, with its dependent buildings, will cover 
74 acres, the length being 1275 ft., and the width 
225 ft. The entire Exhibition will contain 110 
different edifices and pavilions, and will show the 

roducts of 2300 exhibitors. Of course there will 
be a large number of congresses held during the 
time the Exhibition is open, and among them 
the Iron and Steel Institute will hold its autumn 
meeting, while the Institution of Naval Architects 
will participate officially in the Congress of the 
German Shipbuilding Society. The industrial 
exhibition will include the following groups : 


Group I, Mining. Group XIV. Leather, india- 
is Il. Foundry. rubber, and 
IIL, Metal industry. asbestos wares. 
a IV. and V. Machinery as XV. Paper industry. 
and electricity. * XVI. Polygraphic __in- 
s VI. Means of trans- dustry. 
port. »  XVIL. Scientific instru- 
Re VII, Chemical industry. ments. 
» VIII. Food, » XVIII. Musical instru: 
s IX. Stone, clay, china, ments. 
cement, and a XIX. Building and en 
glass-ware. gineering 
‘ X. Wood and furni- aa XX. Schools. 
ture. a XXL. Sanitary and social 
a XI. Fancy goods and institutions. 
haberdashery. » XXII. Sport. 
a XII. Textile industry. » XXIII. Horticulture. 
i XIIL. Clothing. » XXIV. Agriculture, 
»  XXV. Arts and craft. 


It is intended to make the show worthy of the in- 
dustry of Rhineland, Westphalia, and the neigh- 
bouring districts, and also of German national art, 
and it is quite certain that there will be much 
there which it is desirable British engineers and 
manufacturers should see. 


Tue *“*Mars” Automatic Piston. 


Last Tuesday there was a demonstration at the 
London Sporting Park, Hendon, of the capabilities 
of the ‘‘ Mars” automatic pistol. As most people 
are aware, the automatic pistol acts on the prin- 
ciple of the Maxim gun, in so far that after each 
shot it extracts the empty cartridge-case, inserts a 
new cartridge, closes the breech, and cocks the 
hammer, without any effort on the part of the marks- 
man. All that he has to do is to take aim and pull 
the trigger, until the eight or ten cartridges in the 
magazine are maces He must then re-charge his 
magazine, orexchange it for another previously filled, 
when he is ready for another succession of shots with- 
out lowering his pistol, and without disturbing his 
aim by the effort required to rotate the barrels of 
a revolver. There are several automatic pistols in 
the market, and it is quite certain that this type of 
weapon will replace the revolver in the near future. 


Many of these pistols, however, suffer from the} vol 


defect that they fire small bullets. Now, one of 
the chief requirements of a pistol is that when it 
hits a man it shall disable him, and a small bullet 
cannot be relied upon to do this. The present war 
has provided hun of examples of men con- 
tinuing to fight for a considerable time after re- 


"| tridges in three seconds. 


ceiving dangerous wounds ; and if they had been 
rushing upon the enemy at short range, they 
would — have done very effectual work 
with the bayonet before they had fallen from 
loss of blood or other cause. A pistol is 
essentially a weapon for an emergency. The 
enemy is upon you when you use it, and 
within a few seconds you or he will be lying in- 
capable of further action. If you are to escape, 
you must disable him so completely that he cannot 
cross the 30 or 40 yards which separate you, and 
you need to be both skilful and fortunate if you 
are to do this with a 7-millimetre bullet. If he is 
a black man, the thing is almost impossible, for 
in India men of the hill tribes have been known 
to fight on after receiving half-a-dozen Lee-Met- 
ford bullets. It was this experience that led to 
the production of the Dum-dum, or expanding 
bullet. That, however, is now forbidden by 
international agreement ; and the only way that 
remains, when fighting at close quarters, is to 
use a large bullet, which will produce what the 
surgeons call ‘‘ shock :” that sudden collapse of the 
nervous system which stretches a man at full length 
for a time at least, and which is seen in a more or 
less modified form after the ‘‘knock-out” blow of the 


‘fa poe It is in the capacity to deliver a big 
ullet at a high velocity that the ‘‘ Mars” pistol 
excels. This arises from the construction of the 


like a quick-firing gun, and when the charge ex- 
plodes, it moves backward against the pressure of 
springs. As long as this pressure continues— 
that is, until the bullet has left the muzzle— 
the breech- block remains in its place, and 
there can be no escape of gas at the breech. 
Hence it is possible to employ a heavy charge 
of cordite—so heavy, indeed, as to give a velo- 
city of 1750 foot-seconds with an 8.5-millimetre 
bullet of 140 grains, and 1250 foot-seconds with a 
.450-in. bullet of 220 grains. With such velocities 
the pistol can command ranges that are compar- 
able with that of a rifle, while the effect of the 
bullet is enormous, for velocity is an important 
element in destructive action, as well as diameter. 
When the pressure dissipates, the barrel moves 
back again, leaving the breech-block behind ; the 
cartridge is extracted, a cartridge carrier brings up 
a new cartridge, pushing the point of it into the 
barrel ; and then all the mechanism comes to rest as 
long as the marksman keeps the trigger drawn 
en Immediately the trigger is released, the 
breech-block is moved by a spring into its place 


So quick 
is the action that it is possible to fire all eight car- 
The cartridges are con- 
tained in the handle of the pistol, which lies well 
under the barrel so as to give a good balance. The 
barrel is longer than in any other pistol of this 
class, and hence a large charge can be usefully em- 

loyed. The ‘‘Mars” pistol is the invention of 

r. H. W. Gabbett-Fairfax, of 29, Whitehouse- 
street, Aston, Birmingham. 





GYROSCOPIC ACTION AND THE LOSS 
OF THE ‘‘ COBRA.” 
To THe Eprror or ENGINEERING. 

Srr,—You have recently published a number of letters 
on the question of the gyroscopic actions which may, 
according to certain arguments put forward, have played 
a part in the loss of the Cobra. The greater part of 
your correspondents who endeavoured to explain these 
actions have avoided the use of mathematics, most of 
them under the pretext that the calculations were too 
complicated. I believe, however, that it is only by em- 
ploying the fundamental theorems of mechanics that one 
can obtain a thorough insight into the somewhat compli- 
cated action of the forces which come into play in the 

roblem under consideration ; and if your correspondents 

ave arrived at conflicting results, the reason is probably 
to be found in the fact that one or other of them has 
omitted to take some of the forces into account in his 

T poape h that the f rdi 

propose to show, moreover, that the fears regarding 

the complicated nature of the calculations are exaggerated, 
and that it is possible to deal with the question with the 
help of a few theorems on relative motion, and the rota- 
tion of a body about a fixed axis. 
Considering the question from the standpoint of analy- 
tical mechanics, the problem resolves itself into the fol- 
lowing: A body (the rotating part of the turbine) re- 
ves about an axis which is itself connected to a system 
(the vessel) undergoing certain movements. It is required 
to determine the pressures which the axis exerts ‘on ibs 
fixed points, or, what comes to the same thing, the re- 
actions of these points on the axis. 
us consider the relative motion of an element of 





mass m acted upon by certain forces with regard to a 
system of invariable shape S having itself a known 


breech mechanism. The barrel is mounted on aslide, | @ 


and locked, ready for the trigger to be pulled again, | ; 
-|and another cartridge fired, and so on. 


motion. The element possesses at every instant an abso- 
lute velocity 7a and a relative velocity vr. Let v. be the 
speed of the point at S, which at the particular moment 
under consideration coincides with m. The relation 
between these quantities is given by the geometric equa- 


tion : 
(va) = (vr) + (ve ). 


For the aczelerations we have an analogous equation, 

containing, however, one term more. We get 
(Ta) =(T), + (Te) + (T), 

in which T. stands for the absolute acceleration, T, for 
the relative acceleration, T. for the acceleration of the 
point of system, which coincides with m and T!, a certain 

uantity which we nams the complementary acceleration. 

he value of T! is given by the expression 

T! = 2t,wsina, 

where v, i3 the relative velocity, w the angular speed 
of the system S about its momentary axis of rotation, 
and a the angle between the direction of v, and this axis, 

The resultant F of the forces acting on the element m 
is obviously equal to the absolute acceleration Tz multi- 
plied by the mass m; therefore we get 


F=m (Ty ) +m(Te) +m (T), 


m(Tr)= F — m(T. ) — m(T!). 

Let us consider a system of co-ordinate axes rigidly 
fixed to the system S, and let x, y, z be the co-ordinates 
of the element m, The components of the relative acce- 
leration T; in the direction of these axes are > a - e 

id < 
a? ; respectively. Let F; ’ F, ’ F. ’ (Te )z ’ (Te yy (Te ): ’ 


T',, T', , T!. be the components cf F, T. , and T!; then 
we can replace the above equation by the three following 
ones : 


or 


mY =F, - m(Te)e—mTz, 


dt 

a? 
"= z = Fy — m(Te )y -m Ty, 
mos =F, —m(Te): —mT. 


Up to now we have considered only one element ; but 
if we consider the relative motion of a system S! with 
regard to S, we get for each element three similar equa- 
tions. Adding these, we obtain the following : 

am oe = 3F,-—Sm(Te)x-—SmTi., 
2y 


ad 
=m — 
dt 
amore ==3F,-3m(Te): -SmT!:. 


= SF,y—Ssm(Te)y —SmT},, 


These equations show that we are justified in treating 
the motions of a system S! with regard to the moving co 
ordinate axes just as if these axes were fixed, provided 
that we add to the external forces acting on the elements 
two other forces, — m Te and — m T!, called respectively 
the centrifugal forcs and the complementary centrifugal 
orce. 

Taking the special case of the turbine, we can therefore 
study the motion of the revolving part on condition that 
we add to the externally applied forces, the forces—m T. 
and—m T! due to the movement of the veseel (pitching, 
rolling, &c.) ; : 

We will take a co-ordinate system with a z axis which 
coincides with the axis of the turbine shaft and having 
tbe x axis horizontal and the y axis vertical (the positive 
sense being from bottom to top). 

L2t us suppose the turbine shaft supported at two 
points 0 and 0!, the distance between which is h. Take 0as 
the origin. As the z axis passes through the centre of 
gravity of the revolving part, and is, moreover, one of the 
principal axes of inertia, the components G:.G,, G:, 
and G!,, Gly, G!. of the reactions, G and G! of the 
two bearings 0 and 0! aregiven by the expressions : 


=X+G, + Gl, =0;-3Y+G, +G,! =0; 
=2+G:.+ Gi 
2(yZ-2z¥)—hGly = 0; 
=(z:X - x Z)—hG, =0. 
in which X, Y, Zare the external forces acting on the 


elements of the body. In the present case these forces 
a 


re: 
1. The action of gravity on the rotating part of the 
turbine. 
2. The action of the steam on the blades. 
3. The resistances offered by the propeller screws plus 
the internal resistance of the turbine. 
4. The additional forces —m T. and — m T! referred to 


above. : 

Supposing that the couple tending to produce motion 
be just equal to the couple resisting seston, then these 
forces annul each other, and there only remain the action 
of gravity and the additional forces — mT. and — mT’. 
The above equations can therefore now be written as 
follows: 

- =m(Te de —smT!, + Gx + Gi, = 0, 
- =m (Te y -3 m Ti, -P+ Gy +Gl, =0, 

—sm(Te): -= mT, + G + Gi. =9, : 
— =[y m(Te): —zm(Te )y]- Sly mT: -—2 mTly | + 
U] P-h Gl, = 0, 
— X[zm(Te)zx — x m(Te): J— S[emT — amT'; ]- 





kG = 7 
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where P stands for the weight of the rotating part, and 
n for the z co-ordinate of the centre of gravity. 

These enable us to determine the exacb values of the 
gz and y components of G and G!; but we can uy 
calculate the sum of the z components. In order to cal- 
culate the individual values of the latter, it would be 
necessary to take into account the elastic properties of the 
body. The same method would be necessary if the re- 
volving part of the turbine were supported by several 
bearings instead of by two, as assumed above. 

In any case, the equations show that as soon as the 
vessel moves in such a manner that the forces — m T. and 
—m T! are no longer nz/ or do not cancel one another, the 
shaft of the turbine will transmit to the frame, and con- 
sequently to the hull of the ship, pressures depending on 
these movements. 

If the vessel be fitted with two turbines with parallel 
shafts, the same calculations can be made for each tur- 
bine, and it is easy to recognise that the actions of the 
turbine shafts on the frame will usually not counter- 
balance one another. In fact, this only occurs in the case 
of well-determined motions of the ship. It is therefore 
certain that in a rough sea the hull will be subjected to 
certain stresses due to the rotation of the turbines. 
Whether these forces can becsme a source of danger to 
the ship or not, is a question I will not enter upon. My 
objech was simply to demonstrate the possibility of 
dealing with the matter in a thoroughly exact manner 
without resorting to the use of very complicated mathe- 
matics. 

Hoping that the above will prove of interest to your 
readers, 

I remain, yours faithfully, 
Ernest Haun. 

297, Badstrasse, Baden, Switzerland, 

November 12, 1901. 





To THE EpIToR oF ENGINEERING. 

Sir,—As your correspondent Mr. Matthey has intro- 
duced the term ‘‘ precession” into this discussion, ib is 
expedient, in order to avoid the risk of being at cross- 
purposes, to point out that there is not, either in the 
phenomena of the spinning top or those of the gyro- 
scope, any counterpart to the earth’s motion of preces- 
sion. The gyroscopic motions to which the terms ‘‘ pre- 
cession” and ‘‘nutation ” are applied are combined in the 
earth’s orbital motion; the former being the component 
of that motion in longitude and the latter in latitude in 
relation to the surface of the sur. There is not in the 
gyroscope any reason for either precession or nutation in 
the astronomical sense of those terms, and their use in 
our present discussion tends to create confusion by lead- 
ing any general reader to imagine phenomena to be under 
discussion which really do not exist. 

Mr. Matthey’s criticism of my views is, to a great extent, 
met in my letter which you have published in the next 
column to his. There is, however, a strange mistake in 
Mr. Matthey’s statement that gyroscopic effect ‘‘is not 
due to gravity, as Mr. Jordan imagines, but to inertia.” 
In my letter which Mr. Matthey had before him I have 
expressly said thab gyroscopic resistances are due to 
vis inertia, which is Newton’s term for what is now 
often abbreviated to inertia; so that, instead of being 
at variance, as et _by Mr. Matthey, we are 
in agreement on that point. Gravity has become a 
technical term for a fragmentary action of universal 
gravitation, and I have in my last letter referred to it as 
acting ona body progressing with a vertical rotation and 
nod on one progressing with a horizntal rotation ; and 
we are therefore also in agreement on that point, as Mr. 
Matthey says that ‘‘gravity merely supplies—in some 
cases, bub not in all—the couple which causes” the re- 
volviog motion of the gyroscope. 

A point on which we are, however, at variance is that 
Tam not able to join in imagining ‘a universe ia which 
inertia was possessed by bodies, but not mutual attrac- 
tion.” Such a condition seems to me as impossible as the 
existence of gravity without weight. 

‘ I am, Sir, your obedient servant, 

November 23, 1901. Wm. LeicutTon JorDAN, 








“THE ARCHITECTURAL SIDE OF 
ENGINEERING.” 
To THE Eprror or ENGINEERING. 

Sir,—I hope you do not include me among those 
architects who do not know why the lower member of the 
Forth Bridge cantilever is not built in a continuous curve. 
I, like others, think it looks bad, but I have always told 
those who complained of it that it could not practically 
have been built.otherwise. Nor am I quite so dense as 
= seem to imagine in regard to the construction of the 

auxhall Bridge. I am quite aware that the principle 
of its structure is not the same as the cantilever ; call it a 
system of linked brackets if you like: bub if engineers 
employ the word “‘ arch” indiscriminately for that and for 
a built voussoir arch, I say they are using the same word 
for two different mn 

You seem to regard my remark that a masonry arched 
bridge could or would not be built with ¢o flat an arch 
on so large a span, as absurd. All I can say is that 
when the Institute of Architects —— that a granite 
bridge should be built at Vauxhall, the principal reason 
against it given by the County Council engineer was that 
the official demands in peat | to gradient, headway, and 
width between piers were such as to make a steel bridge 
& necessity for the situation. The concrete bridge faced 
With granite was subsequently selected as a means of 
meeting our views; but we were distinctly told, on the 
authority of the engineer, that under the conditions a 
granite-built bridge was out of the question. 

I did not put on one side the questions of public con- 


What I said was that I believed one more 


80. —_ might 
have been allowed, and the width of the arches diminished 
proportionally, without any real inconvenience to the 
river traffic, while the appearance of the bridge would 
have been greatly improved thereby. The Thames Con- 
servancy, who required the minimum of piers, are not 
infallible, and look at only one side of the question. 
You have misunderstood the motif of my design. It 
might have been said, and was urged in some quarters, 
that a bridge which was really a concrete brid should 
be left obviously as such. On the other hand, it was 


for a monumental bridge. .The granite therefore was an 
ornamental facing to conceal the concrete. My sugges- 
tion is—in that case, give it a flat treatment like an orna- 
mental casing. The escutcheons and wreaths which 
seem to hurt your feelings are merely an ornamental 
detail to relieve what would otherwise be a bare expanse 
of stonework, in a manner familiar to who are ac- 
quainted with Renaissance architecture. 

But when you declare that Sir A. Binnie’s design is 
far more logical than mine, pray, what is to be said of his 
monstrous column with nothing to support but a lamp- 
standard? The projection of the pier of a bridge is a 
buttress, not a column to ye age vertical weight which 
does not exist ; in the days w 
built with frank and simple construction, the projection 
was always treated asa buttress. It is the modern engi- 
neers who have introduced the absurd notion that it is a 
place to plant immense columns on, which carry nothing, 
like those ridiculous things at Blackfriars Bridge, whic 
are the laughing-stock of every artist. : 

As to the coarseness of the mouldings and other details, 
in the County Council’s engineer’s design, it would be 
useless for me to say anything, because those are points 
to which engineers never give any consideration, nor do 
they yet appear to have recognised that there is any such 
thing as proportion and scale in mouldings, or that archi- 
tectural detail is a ee which requires special study to 
handle it properly ; and until they have recognised that, 
they will (unless they confine themselves strictly to pure 
construction) continue to produce work which will mova 
the laughter of artists. 

Yours faithfully, 
H. Heatucotr StaTHam. 


[We certainly shall not exercise the option Mr. 
Statham gives us of calling a three-hinged arch a pair of 
linked brackets, as it is nothing of the kind. Statically 
considered, the three- hinged arch is nob essentially 
different from the built-up masonry arch; and, indeed, 
in Germany voussoir arches have been constructed 
with three vertical hinges, strips of lead being in- 
serted ab the crown and springing joints to this end. 
With respect to the Forth Bridge, we fear we cannot 
acquit Mr. Statham of lacking mechanical instinct, 
as the following quotation from his article in the 
Engineering Magazine for October, 1897, will show: ‘‘ It 
is characteristic, too, of the spirit of modern engineering 
that the curved member, to save trouble in fitting, was not 
made to a true curve.” The words in italics show that 
their author was of opinion that the matter was solely 
one of expense, whereas in truth such a construction 
would have been hopelessly wrong from a statical point 
of view, and therefore most painful to an educated 
eye. With respect to the Vauxhall Bridge, the out- 
come has shown that there can have m no prac- 
tical difficulties in oe it entirely of granite, 
since this material being much stronger and but little 
heavier than concrete, the limiting span is necessarily 
greater. To us, however, it seems a perfectly legitimate 
construction, either in the case of a pier or an arch, to con- 
struct the general mass of concrete and to face the latter 
with a better weathering material, such as granite. Such 
a facing, it is necessary to add, is in no sense a facing 
merely; but carries at least its fair share of the load. 
Indeed, since its elastic modulus is greater than that of 
concrete, it will probably carry somewhat more than is 
proportionately its due. We should really like to find 
some common ground of agreement with Mr. Statham ; 
but, as matters stand, architects conceive that they know 
roportionately more of engineering than the engineer 
oes of architecture, whilst the engineer’s opinion is 
exactly the opposite.—Ep. E.] 





M. MATHOT’S TEST OF A GAS PRODUCER 
AND GAS ENGINE. 
To THe EpiTor or ENGINEERING. 
Srr,—I was glad to see this test in your issue of 
November 15, but on examination I find several misprints 
or on which should be corrected. 

In lines numbered 9, 10, and 11 there is no decimal point 
for the lb. of anthracite used in the producer. Ib reads, 
‘*87 lb. per brake horse-power per hour ”! 

In a gas engine test it is usual to give the quantity of 
gas per brake horse-power per hour as well as its heating 
value. Surely it should be stated whether the quantity 
was measu or not. 

In line numbered 24 ‘‘ a” thermal efficiency is mentioned. 
The thermal efficiency of what? Thegas engine or the 
producer, or both together? This should be clearly given. 

Yours, 
DISAPPOINTED. 

[The account we published of the test of this gas engine 
on page 692 ante was « translation of a report by M. 
Mathot, and followed the original most closely. Owing 
to the inefficient working of a printing machine, a part 
of the copies appeared with the decimal points missing in 
lines 9, 10, 11, 12, 14, 17, 21, and 22 of the summary of 
results. The types were actually in position, as is shown 
by the spacing, but they were not inked, and hence the 


replied that concrete was a bare and raw-looking material | ,,, 


en medizval bridges were | }, 


mentioned in line 24 is presumably that of the gas engine. 
5a ag * and 17 “1b.” should ba “lb. per om inch.” 
—Ep. E.] - 


BALANCING LOCOMOTIVES. 
_To tae Eprron or ENGINEERING. — 

Srr,—With reference to Professor Dalby’s lecture on 
balancing locomotives, and the discussion thereon in your 
issue of the 22ad inst., one or two points occur to me 
which may possibly be of interest. 

1. With regard to the amount of reciprocating weight 

be ced. This, if wholly balanced, makes the 
engine all right in a fore-and-aft direction, but clearly 
has a disturbing effect in a vertical direction, the obvious 
compromise, therefore, is to balance only half the recipro- 
cating weight, and thisshould be equally distributed be- 
tween the wheels. 

2. As to balancing a six-wheel coupled inside cylinder 
engine, with the outside cranks placed opposite to those 
inside, say, firstly, that the revolving ights are 

ced, and these balance weights are placed on the 
middle or driving wheel (at the rors: angle) on the same 
side of the centre as the outside cranks, but on the lead- 
ing and trailing wheels opposite to the outside cranks, 
Secondly, divide the _ of the reciprocating weight to 
balanced, equally between the wheels, and this, of 
course, must be placed on all the wheels opposite to the 
inside crank ; consequently, on the leading trailing wheels 
the revolving and reciprocating balance weights are 
opposed to, and neutralise, each other, and the former 
should be reduced accordingly, or, if they are equal, the 
balance weights vanish. 
_ This reduces very considerably the weight on the driv- 
ing, or middle, wheel from what it would be if the whole 
of the reciprocating balance weight were placed upon it, 
and the engine, as a whole, is equally call banal: 


Yours truly, 
November 27, 1901. 





LipRa, 





MOMENT OF RESISTANCE. 
To THe Eprron oF ENGINEERING. 
Str, —Text-books appear to disagree on the question of 
moment of resistance of beams, girders, &c. In some 
cases text- books give the following equation : 


M=R=<1 
e 


bending moment. 

moment of resistance. 

moment of inertia. 

= stress on extreme fibres. 

= distance between neutral axis and ex- 
treme fibres, 


Whereas in other works : 


os siciheed | 


R = 4 , consequently M is nob equal to R. 


Surely the first case is the correct one. 

Bending moment is the product of weight by lineal 
measurement. Moment of resistance ought to be in same 
terms, and equal to M. 

I am raising this point as on several occasions this 
question has been put to me, especially by junior members 
of the profession, who are nun-plussed by these different 
statements of this particular formula. 

Dioco A. Symons, Assoc. M. Inst. C.E. 
Palace Chambers, 9, Bridge-street, Westminster, 
ovember 26, 1901. 

[Oar correspondent is, of course, quite right, the moment 
of resistance of a beam — given by the first of the 
formulas quoted. The second formula we have no recollec- 
tion of having previously seen, but, as every one knows, 
there are still a number of text books in existence in 
which precedents could be found for almost any fallacy 
in physics or mechanics.—Ep, E 





THE ROYAL ENGINEERS. 

To THe Eprron or ENGINEERING. 

Srr,—You have very kindly opened your columns to 
many well-grounded complaints of the Ro al Engineers. 
I now invite your opinion upon what is taking or 
about to take place, at Salisbury Plain. The original 
plan was to erect permanent eee for eight battalions ; 
the approximate estimate 850,000/. The tenders have 
baen called, ‘‘ but few chozen,” and, alas !—so much for 
Royal Engineer estimates—the lowest tender is said 
to be 1,179,000/. This all comes about by having a 
‘* picked ” list of firms to tender, well-known competitive 
— having been passed over and refused permission to 

nder. 

It is open to very grave doubt as to whether there has 
been any competition at all, in the proper acceptation of 
the word. That there is something seriously wrong some- 
where there can be no doubt, especially when it is re- 
membered that when the approximate estimate was 
originally made, prices were from 20 to 35 per cent. 
higher for much of the material than now. I believe I 
am right in Saying that facts of considerable importance 
are being collected that will lift the veil a little bit over 
this stupendous deal. , 

Tam, Sir, yours faithfully, 

November 5, 1900, More to Foiiow. 





Russia AND GERMANY.—The Russian South-Western 
Railway has established a direct passenger service 
between Odessa and the principal German cities—viz., 
Breslau, Berlin, Leipzig, and Hamburg. Carriages have, 
however, to be changed at Wolotchisk, as the Russian 








venience in favour of esthetic ; I am the last person to do 


decimal points do not show. The thermal efficiency 





railways are on a broader gauge than their neighbours. 


“J 
wan 
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INDUSTRIAL NOTES. 


THe Annual Report oa Trade Unions just issued 
by the Labour Department of the Board of Trade 
shows how earnestly that department desires to fulfil 
its mission by the completeness of its reports. Every 
now and then we find indica‘ions of retrospective re- 
searches, as, for example, in the list of Trade Union 
Congresses, with facts and figures pertaining to those 
annual gatherings, In the report before us it is 
stated that there was an aggregate increase of 
members last year, over the previous year, of 104,247, 
or 5.8 per cent. The total membership at date was 
1,905,116—a vast industrial army—all claiming the 
right of collective bargaining, as trade unionists. 
Taking the average increase of the last nine years, 
the proportion was greater in 1900. But the chief 
increase was in the unions of coal-miners. 

The report accounts for a total of 1272 unions, only 
609 of which were registered, many ignoring the legis- 
Jation passed expressly for their benefit. Neverthe- 
less, those 609 societies contained an aggregate of 
1,498,582 members, or 79 per cent. of the total. Some 
large unions still remain outside the pale of registra- 
tion. In the aggregate membership of 1,905,116, the 
female members numbered 122,047, or about 64 per 
cent. of the total. Females belong to 138 unions, out 
of the total of 1272. They are confined to industries 
mainly in which female labour has attained large pro- 
portions, The cotton industries alone account for 
95,975, or 79 per cent. of the whole, leaving only 21 per 
cent, for all other trades in which women are largely 
employed. 

One hundred of the principal unions are selected 
for comparison as regards income, expenditure, and 
accumulated funds. ” those the aggregate member- 
ship rose from 904,399 in 1892 to 1,158,909 at the 
close of 1900. The total income of those unions rose 
from 1,473,086/. in 1892 to 1,974,611/. in 1900. The 
increase in the year was 100,000/. over the income of 
1899. The total expenditure in 1892 amounted to 
1,431,701/. ; in 1900 it was 1,490,582/. The yearly 
expenditure from 1892 to 1900 inclusive did not vary 
as much as one might have supposed. In 1893, and 
again in 1897, the expenditure went up between 
400,000/. and 500,000/. above the average; but the 
coal strike in 1893, and the engineering dispute in 
1897, were accountable for much of the excess over 
the average. The average income per member varied 
in the eight years from 32s. 7d. to 37s. 3d.; the 
average expenditure from 22s, 1ld. to 41s. ld.; but 
the contributions per member in the various unions 
vary very much more than is apparent from the 
averages given. 

The balances in hand at the end of 1892 amounted 
to 1,619,689/.; in 1900 they amounted to 3,766,625/., 
or from 35s. 10d. to 65s. per member. From 1893 to 
1900 inclusive the increase has been continuous, and 
in 1899 and 1900 especially very large. These large 
balances must not be regarded wholly as a war-chest, 
available for labour disputes. Many of the larger 
unions, providing important provident benefits, have 
in recent years set apart large sums as a special 
guarantee for the payment of superannuation benefit, 
so as to ensure to aged members the amounts due ; 
but apart from that provision, provident funds are 
safely guarded. 

The expenditure of trade unions is divided into two 
main groups—namely, dispute pay and provident 
benefits. The cost of management is general, covering 
both. During the nine years for which figures are 
given, the hundred selected unions spent an aggregate 
of about 13,500,000/. Of that amount, 8,000,000/., or 
60.3 per cent., was expended in provident benefits ; 
2,750,000/., or 20.2 per cent., in dispute pay; and the 
remainder, or 19.5 per cent., in working expenses. 
The average annual cost of disputes in the nine years 
was 303,276l., or 20.2 per cent. ; the combined cost of 
unemployed, sick, superannuation, funerals, and 
other benefits was an average of 906,948/., or 60.3 per 
cent. ; the cost of management, 293,296/., or 19.5 per 
cent., yearly. Last year only 10.1 per cent. went in 
dispute pay, 64.9 per cent. in provident benefits, and 
25 per cent. in management expenses. The latter has 
been growing of late years, and is 12.2 per cent. 
higher than in 1893. 

Unemployed benefit was high in the building trades 
in 1900—46,355/. ; low in the mining industries—only 
4419/.; low in the engineering roup of trades-— 
92,1312. : in 1894 it was 258,620/ igh in the textile 
trades-—59,084/. ; in the other groups, not much above 
theaverage. The proportion in the hundred unions 
was about 2.9 per cent. of unemployed. Sick benefit 
amounted to 323,231/. in 1900, nearly 2000/. of which 
went in grants to hospitals. Thirty-eight unions pay 
superannvation allowance. In these are 558, 
members ; of these 9936 were in receipt of benefit, or 
1.8 per cent. of the total. The amount so paid in 
1900 was 188,447/. Funeral benefit cost 93,682/. in the 


ear; 89 unions out of the 100 provide such benefit. 
tt will be ceen from the figures given that the better 
class of trade unions are really great benefit societies, 
many of them of a very superior character. 





The monthly circular of the Durham Miners’ 
Association contains the decision of Mr. Judge 
O'Connor, in the Durham County Court, upon a case of 
compensation under the Workmen’s Compensation 
Act. The council of the union made a claim upon the 
employers in the case of a miner who was injured. 
The employers admitted the injury, but said that it 
was caused by @ strain, and, therefore, as decisions 
had been given on the point, refused to admit liability. 
Thecase came beforethe Compensation Committee, when 
it was agreed to submit the case to the County Court 
Judge. Both parties to the statement of 
facts. The Judge decided in favour of the a; aga 
If the Act could be worked on such friend lines, 
there would be fewer cases of litigation, and fewer 
complaints as to the operation of the Act. It was 
almost in the nature of an arbitration, without the 
animus that arises where there are contentious pleas. 
The Compensation Committee settled nine fatal and 
seven non-fatal cases; in all instances litigation was 
avoided. The dispute between the Miners’ National 
Federation and the Durham Miners’ Association— 
which also applies to the Northumberland Miners’ 
Association as well—is dealt with in the circular. The 
threat appears to have been made at the recent con- 
ference of the Federation that either those two 
counties must come into the Federation, or the 
members of the two associations would be takén into 
the Federation by. parcels; failing in the first, the 
latter method is severely condemned. The unions 
have refused over and over again to join the Federa- 
tion; and if discord be sown, the result will not 
be to the advantage ef either body. 





The monthly report of the Associated Blacksmiths 
states that “‘ trade still keeps fairly good.” In one 
district, where a considerable amount of work is on 
hand, owing to a hitch in the settlement of the con- 
tracts, work in respect of them was for a time sus- 
pended, resulting in the discharge, temporarily, of a 
number of members of the union. In another district, 
which for a long period ‘‘ has had a splendid run of 
work,” one firm has intimated that a few men may 
have to be suspended. But, it is said, there is 


still a large amount of uncompleted work in the hands | 
| tinue fairly well employed, but unmarked makers 


of that firm. The supposition is that lower freights 
are causing anxiety, and that there is now less pres- 
sure for the completion of contracts. 


decrease in the number of unemployed union members. 
Nevertheless, it is obvious that new work is not 
coming forward briskly, and members are cautioned 
against losing time, and recommended to make provi- 
sion for the future when theycan. Reference is made 
to the Barrow dispute, which led to the expulsion of the 
union from the Trades Congress ; the secretary of the 
union declares that the Parliamentary Committee kept 
the union officials ignorant of the charges made against 
its members, and never called upon them for an ex- 
lanation. With fewer members on unemployed 
nefit, the finances of the union continue prosperous, 
and the balance in hand has increased. The council 
have been able to invest a further sum of 3000/7. The 
total balance at date was 18,557/. 18s. 2d. The union 
id 100/. as accident benefit in the month, and a 
ike amount last month, in addition to sick, funeral, 
and superannuation benefits. 





The Trades and Labour Gazette, representing the 
Trades Council of London and other trades and labour 
councils, furnishes a good deal of recent informa- 
tion as to the proceedings of those bodies, and as to 
labour generally, at home and abroad. Among other 
items it reports briefly the meeting of ‘‘ The Inter- 
national Association for Labour Legislation,” held 
recently at Basel. It proposes to watch over all such 
legislation, and form a bond of union between various 
countries favouring protective labour legislation. It 
proposes to collect information, and publish it in 
English, German, and French, with notes upon all 
laws, ordinances, and lations in various countries, 
especially as regards the labour of females and children, 
hours of labour, Sunday rest, and trades dangerous to 
health. The tailoring trades of Germany have for- 
mulated a series of reforms which the workers desire 
to see embodied in legislation. The printing trades 
have arranged a tariff, or log, with the employers, 
which is to take effect on and from January 1 next, 
and to continue in operation for five years. The 
furriers in France are fighting for an eight-hours 
day. The operatives are out in 58 firms, but in one 
of the largest the workers have continued at work. 
The trade unions of Stutegart, Wurtemberg, have 
erected offices and a large hall at a cost of 32,000/. 
It provides sleeping accommodation for 100 persons. 
The Workers’ Legal Advice Committee propose to 

ive advice on all matters pertaining to labour to any 
nd-fide members of a abe union, upon the produc- 
tion of a letter from the secretary of the union to 
which he belongs. Questions of non-union members 
will not be answered. The is only ls. If 
referred, 5s. If the advice given help to avoid litiga- 





In spite of | 
complaints as to a falling off in work, there has been a 











tion, it will be useful ; if, on the contrary, it promotes 
litigation, the results may be mischievous, 





In the Wolverhampton district the current demand 
for bars, sheets, tube-strip, hoop and —_— iron has 
been fairly good, and prices firm all round. Business, 
however, is still limited to small lots, as merchants 
and consumers seem t? be holding over contracts for 
next year, until after the turn of the quarter. The 
output of pig iron is said to be inadequate to meet 
demands, and consequently prices keep up, so that 
the prices of finished iron are scarcely likely to fall to 
any extent. Sheets appear to have declined some- 
what, and cutting prices are said to have been accepted 
in order to keep the mills in steady operation. Steel 
is in fair demand, and prices have slightly improved. 
Employment among the steel smelters has improved. 
In the mills and forges of the iron sections it is good, 
but in the steel section quiet. In the Shropshire dis- 
tricts ironworkers at the mills and forges are slack, 
but the steelworkers are busy. In the engineering 
and allied trades reports vary, but on the whole are 
encouraging. Electrical engineers continue busy. 
Other engineers, boilermakers, bridge and girder 
constructors, tank and gasholder makers, smiths 
and strikers, and workers generally on railway work 
are fairly well employed. Ironfounders complain 
that oe: aero is declining, cycle and motor makers 
that trade is dull ; at Madeley and Coalbrookdale, and 
with the malleable ironworkers at Walsall, work is 
slack. In the hardware industries employment is 
reported to be good in 23 branches, some of them 
large industries. In three branches at Wednesbury, 
connected with locomotion, trade is good, with one 
branch moderate. The iron-plate trade is fairly good 
in the three districts where chiefly carried on. In 
nine sections employment is reported to be moderate ; 
and also in four other sections in outlying districts ; 
in ten other industries trade is from quiet to slack. 
On the whole the position is not unfavourable. 





In the Birmingham district business is reported to 
be slack in the iron and steel trades. Both producers 
and buyers appear to be very cautious in their opera- 
tions. The one significant tign is that there is an 
upward tendency in prices. Marked bar makers con- 


complain of keen competition by Belgian makers, 
whose prices are at least 2°. 6d. per ton below local 
makers. In the sheet trade prices are said to be 
declining by about 2s. 6d. per ton. In the general 
run of trade employment has declined a little, but not 
materially. In trade union branches, with an aggre- 
gate of 18,227 members, 664, or 3.6 per cent., were 
reported to be unemployed, as compared with 3.5 per 
cent. in the previous month ; the record therefore is 
nearly level. In the engineering branches, one reports 
trade as bad, one as good, and ten as moderate; 
toolmakers, patternmakers, ironfounders, smiths and 
strikers as moderate; boilermakers as good. Em- 
ployment generally at West Bromwich is good ; at 
Coventry and ditch moderate; in the cycle and 
motor industries it is quiet. Electrical workers 
of all grades are well employed. The brass and 
copper trades are fairly employed. In the lighter 
metal trades employment is from good to fair in 
all sections. In the other iron, steel, and metal 
trades employment is good in ten branches of in- 
dustry, in fourteen moderate ; in two at Redditch, 
one is good, one moderate ; at West Bromwich two 
are good, two fair, and one moderate. Other local 
trades are generally fair to moderate. In the build- 
ing trades business is quiet; in the glass trades one 
branch fairly good, one bad, two slack, and one in an 


outlying district fair. Generally, the position is 
cpetel to be fairly good, and the outlook is not 
discouraging. 





The position of the engineering industries through- 
out Lancashire is described as steadily slackening 
down, except in one or two branches, There is a de- 
creasing weight of work coming forward, and the list 
of out-of-work members shows a considerable increase. 
Locomotive and railway-wagon builders are, however, 
full of work, with a fair amount of new work offering, 
but which the firms are not able to accept if the condi- 
tion be early delivery. Most of the firms have enough 
work in hand to them well over next year, while 
a good deal of work which cannot be held back is 

oing to America and elsewhere. American firms have, 
it is said, secured considerable orders which English 
firms have been unable to undertake. Electrical 
branches of engineering are also kept fully engaged, 
and those closely associated with them. The iron 
trade is not regarded as satisfactory, business generally 
being very restricted. There is a tendency to ease 
down prices in the finished branches. A slight de- 
cline is apparent in the steel trade also. Reports from 
local centres confirm the general view of diminishing 
work. In the Manchester and Salford districts, in 
branches of unions with an aggregate of 24,765 
members, 1124, or 4.5 per cent., were unemployed, as 
compared with 3.6 per cent. in the previous month. 
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me sections of the engineering trades report trade as 
te on two as good, ~ae ad bad. In the Oldham 
district all sections report trade as slack or declining, 
except boilermakers and gas-meter makers. In the 
Bolton district, the reports are from good to moderate, 
or quiet. The same applies to age Chorley, Hey- 
wood, and Wigan. At Blackburn, Burnley, and dis- 
trict, the reports are slack, declining, or bad. In the 
Liverpool and Birkenhead district, one branch reports 
trade as good, one fair, ten as moderate, one dull, and 
one affected by a dispute. The position is not favour- 
able, nor are the prospects encouraging. - 





The position of affairs in the Welsh coal trade is, 
to say the least, curious. The men had another stop- 
day, after the policy was supposed tohave ended. At 
Aberdare a batch of fifteen miners were summoned, 
damages being laid at 1/.each. Legal points were raised, 
but 14s. 6d. each was ordered to be a The case 
is to be taken to a higher court. At Tredegar ape 
five were summoned, the claim being for 10s. each. 
The company’s solicitor in this case asked for an 
adjouroment, which was granted. Over 600 sum- 
monses were issued by the Ponterdaw Police Court ; 
all the men appeared, though the Court only held 
about fifty. After a private consultation, the sum- 
monses were withdrawn. Either the men have broken 
their contracts, or they have not, If employers and 
employed force up prices by restricting output, the 
community will have a poor chance. 





The position of affairs in France is also curious. 
The miners proclaim a general strike ; some come out, 
some do not. The time is then extended ; then it 
would appear that the policy is to be abandoned, but 
more ouctlee follow, and in some instances disorder 
ensues because some will not strike. There are rumours 
of marching on to Paris, but steps have been taken 
to avert this. It is difficult to say whether the move- 
ment is industrial or political—the latter is probable. 





A gas strike of considerable dimensions is reported 
to have taken place in Italy. It began at Milan, but 
the men in other towns followed. The works are 
owned by a French company, with offices in Paris, 
and the company refuse the demands. 


The dock strike at Whitehaven ended last week by 
the concession of higher wages to the cranemen ; the 
latter on their part agreed that non-union men, about 
whom there was a dispute, should be allowed to 
resume work without molestation. 








THE BALANCING OF LOCOMOTIVES.* 
By Professor W. E. DatBy (Member), of London. 
(Concluded from page 728.) 

ARTICLE 10.—Variation of Rail Pressure. Hammer- 
Blow.—The variation of the pressure between the wheel 
and the rail, caused by the vertical component of the 
centrifugal force due to the parb of the nce weight 
concerned in balancing the reciprocating masses, is called 
the “‘hammer-blow.” ‘his description of the effect does 
not describe what takes place very well, because the 
variation of the pressure is nob sudden, but continuous, 
except in the extreme case where the maximum value of 
the variation is greater than the weight on the wheel, in 
which case the wheel lifts for an instant, and, coming 
down again, gives the rail a true blow. at 

To estimate the variation of pressure on one rail ina 
given case, the balance weight concerned in balancing 
the reciprocating parts alone must be separated from the 
main balance weight. The quickest way to do this is to 
find the balance weight for the proportion of the recipro- 
cating masses balanced, oe al ther revolvin 
masses, which are —— ly completely balanced an 
therefore affect neither the pull on the train nor the rail 
pressure. The schedule for the problem would be similar 
to Schedule 1 (page 727 ante), replacing the mass at each 
crank-pin by the proportion of the reciprocating mags to 
be balanced. A more convenient way is to consider that 
the crank-pin mass is unity. Then in the couple polygon 
of Fig. 5 727 ante), A B would represent the dimen- 
sion 7, BC the dimension i. The closure, therefore, can 
be computed from 

GCAa wer. ss «2. @ 
- the magnitude of the balance weight for unity mass 
rom 


EE ae 
se ae V2 + ji . (2) 


Then, if M is the mass of the reciprocatin ts per 
crank-pin, and q the fraction of this which is to 3 | es olay 
the magnitude of the balance weight m is given by 

a A fa 

ast Vit+j pounds. . . (3) 

Knowing the three dimensions i, j,k; m may ab once 
be calculated for any given-value of g and M. The 
numerical value of the angle of direction is given by 


tan 0 = | ee (4) 


_Tes w be the variation of rail pressure in lbs. weight— 





En, Paper read before the Institution of Mechanical 
Dgineers, 


th the vertical component of the centrifugal force due 
m™. 
@ be the instantaneous value of the angle hetween 
the line of stroke and the radius of the balance 
weight m. 
r the crank radius in feet, 
w the — velocity of the wheel in radians per 
nd. 


seco 
Then 


w= mo? sin a Ibe, weight . . 


(5) 
If V represents the speed of the train in miles rer hour, 
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Fig.13. Total ILH.P 548. Boiler Press.160 lbs. 
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and D the diameter of the driving — in feet, con- 
taining the balance weight, w = — ey Substituting 
this in 4, and dividing by 2240 to obtain w in tons (m is in 


pounds), ys 
on Re “i (6) 
EXAMPLE 3, 

ARTICLE 11.—Consider that Example 1 (page 727 ante) 

represents a 7-ft. inside cylinder single engine. The value 

of equation 2 of the previous article is 0.76; therefore the 

magnitude of the balance weight required is 0.76 M q 

— If the whole of the reciprocating parts are 
need, g = 1 and M = 551 Ib., and therefore m = 0.76 | 








a . . 








x 651 = 419 Ib,; the crank radius js 1,08 ft. Let V =' 





st ; 
ne / 
(ru9.4) ~78 Us. 64 1B KE Ps 


60 miles per hour ; then from equation 6 of the previous 
article, R . 
w = 4 sin a tons weight nearly. 

When the balance sa is at the top and bottom sin ais 
& maximum = + 1 and — 1 respectively. The pressure on 
the rail is decreased in the first case by 4 and increased 
in the second case by 4 tons. Supposing load on the 
axle to be 15 tons—t.¢., 74 bere ag wheel—at every revolu- 
tion the pressure is alternately decreased and increased 
by about 54 per cent. If two-thirds of M be balanced, 
the percentage variation is reduced to two-thirds of this, 
or 66 per cent. Fig. 11 shows the variation of rail pres- 


Fig.15, RESULTANT GRANK-EFFORT (rot om) 


Tons 





Fig.16. CRANK CIRCLE 
~ $ we pwaey | 
ao ments Me 











Fig.17. AW revolving mass and) two-thirds 
reciprocaling mass uv Driving Wheel. 


LEADING . ORIVING TRAILING 
oon ot 

/ 0; \ 0. \ 
m20.8S. ; 0 7 LBS. 
1 » + Be nw 





Fig.78, All revolving mass and wo-thirds 


reciprocating mass equally distributed). 
age oe 
i ae 
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small wheels are used, as in coupled 
piston speed increases for a given s 
the rail pressure variation must be carefully consi 

in the balancing, or the wheels may leave the rail 


weight, and 2 W for the bottom position. 
W for 
for V— 


WHEELS 4.8" DIAM. 


sure for one revolution of the driving-wheel (Curve No. 1), 
on the assumption that the whole of reci| ting 
parts are ced ; No. 2, two-thirds of them. Line P Q 


represents 74 tons, the static load on the wheel. Th 
width of the shaded figure therefore represents the rail 
poe when the — tg a 
esion, su ng two-thirds of the reci ting parts 
to be balanced. ‘The vari ure due tot 


per hour, giving 
. The variation of rail pressure due to the 


obliquity of the connecting rod is rey pepe 


en C) 
of travelling’ and 


ARTICLE 12.—Speed at which a WI 


altogether at every revolution, a mistake in design not 
— unknown in practice. The formula (Eq. 6, 
Art. 1 Bag Neays, Bg adjusted to find the spon ab 
which this takes place for a given case. Let W be the 


weight on the wheel ; then the pressure at the rail is given 
at any instant by W —w. 


It w = W this becomes 0 for the top position of the 
; } ( c ence putting 
w in equation 6, sine @ being 1, and solving 
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nh Dw 


Vo 


= inte rai 7 
0.00012 mr (7) 


V. being the speed in miles per hour at which the rail 
pressure becomes instantaneously nothing every time 
the balance weight passes through its highest position. 
Take the data of example 3, where W = 7.5 tons and 
m = 419 lb.; for full balance, Vo = 82 miles per hour ap- 
proximately. If two-thirds of the reciprocating masses 
are balanced, m = 280 lb. approximately and Vo = 100 


miles per hour — y. These two calculations 
show that two-thirds is about the greatest proportion of 
mass which should be nced in a 


the reciprocating ¢ 
single engine. The engine may notslip because the other 
wheel may provide sufficient adhesion at the instant. To 
detect if slipping is about to take place, the turning effort 
on the crank axle must be compared with the couple resist- 
ing slipping ; this latter couple depends upon the sum of 
the rail pressures. : 
ARTICLE 13. Slipping.—The driving wheels tend to slip 
when the turning effort on the crank-axle is equal to the 
couple vesisting slipping. The forces of this latter couple 
are the frictional resistance at the rail, and the equal 
rallel, and opposite tractive force, at the driving 
orns ; the arm of the couple is the radius of the driving 
wheel. The forces of this couple vary directly as the 
ressure between the wheel and the rail. If W, is the 
oad on the two wheels, w, the resultant variation of rail 
pressure, the greatest value of the frictional resistance is 


about = 1 Therefore, if the turning effort on the 


crankehaft is greater than the couple 
(= ns m) R. (1) 


5 
R being the radius of the driving wheel, slipping will 
occur. 

ARTICLE 14.—Value of w, the Resultant Variation.—The 
resultant of the two balancing masses is equal to a single 
mass placed on the prolongation of the line bisecting the 
angle between the two cranks (Fig. 16, page 755), and 

ual in magnitude to the square root of twice the square 
of the part of the reciprocating masses balanced. If M is 
the reciprocating parts per cylinder, and 
, the sage of the 


7 . 


the mass of 
the fraction q of this is balan 


mass which is the resultant of the R. and L. balancing 
masses for the reciprocating parts is 
1.41 M q pounds (2) 


acting at 135 deg. with the direction both of the L. and R. 
cranks. The maximum value of the force due to this is 


w= ae Ib. weight=0.00077 gMn*r tons weight(3) 


where » is the revolutions per second, g being introduced 
to give the force in pounds weight or tons weight, as the 
case may be. The value in terms of the angle a, a being 
the angle between the line of stroke and the radius of the 
resultant mass, is w, sin a. This will be + or — accord- 
ing to the sign of sine a, The couple resisting slipping is 


therefore ws white at 
R{ in on eee} . (4) 


in terms of the variable angle a. The maximum value of 
this expression occurs when a = 270 deg., and the mini- 
mum when a = 90 deg. It being understood that the 
angle a is measured counter-clockwise, starting from an 
initial line to the right. 


EXAMPLE 4, 


ARTICLE 15.—To further illustrate this point the actual 
driving effort is compared with the couple resisting slip- 
ping for a complete revolution (Fig. 12, page 755) in the 
case of a Lancashire and Yorkshire four-coupled bogie 
express nger engine, running at 65 miles per hour, 
two-thirds of the reciprocating parts being balanced. 
Cylinders 18 in. ng Og in. ; wheels 7 ft. diameter. The 
ordinates of curve No. 1 (Fig. 12) show the value of the 
driving effort, or torque, on the driving axle; those of 
curve No, 2 the couple resisting slipping. It will be 
noticed how nearly the two values approach for crank posi- 
tion 1. Ifthis had been a single engine, a little more 
steam, and curve No. 1 would have cut No. 2, slipping 
being the inevitable result. In the case in question, the 
coupled wheels would come into play and prevent it. 

The method of drawing the curves is as follows : 

(a) Find the net driving pressure on the piston from 
the indicator cards by taking the intercepts between the 
— —— —_ Fen orage be oxhenr line of its 
ellow. e shaded parts of the diagram (Fig. 13, page 
755) show the width to be taken for the left end. These 
are plotted in Fig. 14, curve No, 1 for both ends. 
The diagram is calibrated to give the total pressure act- 
ing on the piston. (Piston 18 in. in diameter.) The 
numbers on the horizontal axis are those corresponding to 
the numbers on the crank circie (Fig. 16). 

(b) These pressures are modified by the forces required 
to accelerate the motion of the piston. These are quickly 
found by using Klein’s construction. The curve repre- 
senting them (No. 2, Fig. 14) is plotted to the same scale 
as the net driving pressure on the piston. The effect is 
to decrease the pressure acting to turn the crank during 
the first part of the stroke, and to increase it during 
the second part. ‘he widths of the shaded figures there- 
fore give the value’ of the force — to turn the 
crank for any given crank angle. These have been re- 

lotted in Fig. 15. Notice how much more uniform this 
orce is made by the effect of acceleration. 

(c) The crank effort diagram is constructed in the 


usual way. The curve marked L, in Fig. 12 is the 
crank effort curve corresponding to the pressures of 
Fig. 15. The curve correspondivg to the R. crank is 


assumed to be the same. It is drawn in for a phase 
difference of 90 ~~ The two are then added to get 
curve No. 1 (Fig. 12), giving the total turning effort on 
the crank in terms of the crank angle. 

(d) The weight on the driving wheels is 16} tons ; and 
they are 7 ft. in diameter. The resisting couple due to 


this, assuming one-fifth available for adhesiona, is a 


5 
x 3.5 = 11.55 foot-tons. The mass of the reciprocating | 
ts boy cylinder is 551 lb., two-thirds of which is | 
lanced. ferring to Art. 14, Eq. 2, M = 551 q = . | 
Therefore the magnitude of the resultant mass is 520 lb , 
acting as shown in Fig. 16. At the time the diagrams 
were taken the crank axle was making 251 revolutions 

r minute = 4.2 revolutions per second, and r = 1.08 ft. 

erefore w? r = 4 x2 n?r = 750. The maximum value of 
the force due to this, found from Eq. 3, Art. 14, expressed 
in tons, is 5.4. The wheels are 7 ft. in diameter. The 
value of the corresponding resisting couple, allowing one- 
fifth for adhesion, is =e 4 sind = 3.78 foot-tons. The ex- 
pression for the value of the resisting couple in terms of 
the angle a is then 11.55 — 3.78 sin a (this is the value of 
Eq. 4, Art. 14; the + sign is used here, however, because 
the angle is measured counter-clockwise, but downwards 
from an initial line to the left—see Fig. 16), the sign of 
the second term being determined by the sign of its 
trigonometrical factor. To plot this quickly, draw the 
line A B (Fig. 12, page 755) to ——— the resisting 
couple due to the weight on the wheels alone; that is, 
11.55 foot-tons, and on it as base construct a sine curve 
whose maximum ordinate is 3.78, allowing for the phase 
difference between the radius of this resultant mass and 
the cranks. 

ARTICLE 16. Distribution of the Reciprocating Mass 
Between the Coupled Wheels.—A way of decreasing the 
variation of rail pressure in coupled engines is to divide 
the ce weight used to balance the reciprocating 
parts between the coupled wheels. The effects of these 
separate weights on the engine frame add up to the 
same horizontal effect as that due to the single balance 
weight m in the driving wheel. The variation of rail | 
pressure is reduced at the driving wheel; a proportional 
variation, however, being introduced at the coupled 
wheels to which part of the balance-weight is trans- 
— There is also a redistribution of pressure at the 

orns. 

To illustrate this, consider Example 2 (page 728 ante) | 
again. Fig. 17 shows the crank circles drawn out, with the | 
balancing masses, shown in black, already found for the | 
complete balance of the revolving partsand two-thirds of the 
Sr To find what part of the driving wheel 
balance weight balances the two-thirds of the reciprocating | 
parts use formule 2 and 3, Article 10. The value of equa- 
tion 2 is 0.76 for the oe in question. The mass of the 
reciprocating parts is 551 1b. The value of m for g = § is, 


therefore Or8 x = ae = 279 lb. placed in the L.| 


wheel at an angle such that tan @ = 7 Therefore 0 = 
(23 deg. + 180 deg.) measured from the L. crank direc- 
tion. This angular gy is shown by the line O Q in 
the driving wheel (Fig. 17). The part required for the 
revolving parts on the driving axle is 248 lb., placed as 
shown by the dotted circle. Draw lines 0; Q), O2 Qo, in 
the leading and a wheels me goon parallel to 
the radius O Q in the driving wheel, and place one-third 
of the 279 lb.—i.e., 93 Ib.—at each wheel, remembering 
that it isat 13.in. radius. Reduced to 10-in. radius—the 
radius of the balance weights already found for the re- 
volving parts in the leading and trailing wheels—it be- 
comes 120 lb. Considering the leading wheel, the 120 Ib. 
due to the transferred mass combines with the 
317 Ib. already found to form a resultant balance 
weight of 218 Ib. at 10-in. radius, placed as shown 
in Fig. 18. Considering the driving wheel, the 248-Ib. 
required for the balance of the revolving parts combine 
with the 93 Ib. left for the reciprocating parts to form a 
resultant balance weight of 324 1b. placed as shown in 
Fig. 18. The trailing wheel masses combine similarly 
to the leading wheel masses. Thus Fig. 18, page 755, 
shows the balance weights assuming two-thirds of the 
reciprocating parts to be balanced by masses equally dis- 
tributed between the coupled wheels. Similarly, Fig. 19 
shows the balance weights, supposing the whole of the 
reciprocating parts to be balanced. In this case m = 
419 lb., the part in each wheel to be combined with the 
revolving weight is 140 Ib. at 13 in. radius = 182 Ib. 
at 10 in. radius, These weights balance the whole of the 
reciprocating masses, and at the same time the maximum 
variation in the rail pressure is reduced from 7.8 tons to 
2.6 tons. This is unquestionably the best way to deal 
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with whatever proportion of the reciprocating masses is 
balanced, £0 far as the permanent way is concerned ; and 
with regard to the variation of tractive effort, the whole 
of the reciprocating masses may be balanced without 
introducing too great a variation of rail pressure. 

In the case of a six-coupled engine, in which there is no 
separate small leading wheel or Toots the division might | 
be made in a different proportion, giving three-eighths | 
each to the driving and trailing wheels, and the remain- 
ing quarter to the leading wheel if the leading wheel were 
lig bomen 
__ If this method of distributing the reciprocating masses | 
is adopted, it is only necessary to include in the schedule | 
of the leading wheels the one-third of the reciprocating | 
mass assigned to them, acting at two imaginary cranks, 
parallel, and the same distance from, the 
as the crank from which the mass has been transferred. 


| Baldwin Company. 


reference plane | stock in hand was at its lowest point 


being each replaced by the revolving mass plus one-third 
the reciprocating—t.e., 644 + 140 = 784 lb. 

ARTICLE 17.—American Practice.—Mr. Henezey, of the 
Baldwin Locomotive Works, has kindly furnished the 
following details of their practice: _ f 

All the revolving parts and two-thirds of the reciprocat- 
ing parts are balanced on single-expansion engines of the 
ordinary type. All the revolving parts and three- 

uarters of the reciprocating parts are balanced on the 

auclain compounds. The hts balancing the reci- 
procating parts are distribu equally between the 
coupled wheels. One-third of the connecting-rod is in- 
cluded with the reciprocating masses and the remainder 
with revolving parts. The mass of the coupling rod is 
distributed between the crank-pins in the proportion 
which they respectively support of its weight. The parts 


are balanced as though their respective mass centres re. 
volved in the same plane. 
EXxamPLe 5. 


ARTICLE 18.—EKight-Coupled Engine, Class E, Baldwin 
ag + a 20 (page 755) shows the arrangement of 
the w. . 

The mass of the reciprocating ~* including one- 
third of the connecting-rod, is 11701b. Of this two-thirds 
is balanced, which, distributed equally between the 
coupled wheels, gives 195 lb. per wheel, 
ai e mass to be balanced in each wheel is made up as 
ollows : 

















Wheel Numbers. 
No. 8. | No. 4. | No. 5. | No. 6. 
Ib, | Ib Ib. Ib. 
Reciprocating parts equally 
distributed .. ee .s 195 195 195 195 
Revolving _— - | 
Two-thirds connecting-rod a ee 464 
Coupling-rod .. ee & 169 | 214 265 106 
Wrist-pin .... 73 | 90 275 86 
Orank-hubs . 184 | 208 272 204 
At14in. radius .. Pe 621 | 708 | 1471 591 
At 16} in., the radius of the | 
mass centres of the balance | 
weights thus become 531 €05 1267 | 508 
| 





ARTICLE 19.—Four-Cylinder Locomotives.—The reci- 
procating masses in four-cylinder locomotives may be 
arranged to balance amongst themselves without using 
balance weights at all. Under these circumstances, as- 
suming the revolving masses to be balanced, there will be 
no variation either in ‘rail pressure or tractive force, and 
no swaying couple. The engine will, in fact, be perfectly 
balanced, neglecting the errors which arise from the 
obliquity of the connecting-rod and the valve gear. The 
crank angles involved in balancing four reciprocating 
masses amongst themselves in general involve the em- 
ployment of a se te set of valve gear per cylinder. 
Considerable mechanical simplicity may be obtained 
by arranging the cranks in two pairs, the two cranks 
in each pair being at 180 deg. with each other, the 
pairs themselves being at 90 deg. With this arrange- 
ment, assuming that each of the four sets of reci- 
procating masses are —_— in magnitude, there will be 
no variation of tractive force exerted by the engine and 
no variation of rail pressure ; there will be left, however, 
a swaying couple, which will in general necessitate the 
addition of balance weights to minimise its effect at high 
speeds. The revolving weights added to do this introduce 
4 variation of rail pressure, but do not affect the tractive 
orce. 

If four sets of valve gear are employed, the crank angles 
may be arranged for balance in a variety of ways, though 
complete balance cannot be effected by any arrangement 
of four cranks mutually at right angles. If a set of 
crank angles and masses for complete balance amongst 
the reciprocating masses are found, and decided upon, 
then, if the revolving masses are made in the same pro- 
portion amongst themselves that the reciprocating masses 
are, no balance weights will be required for the revolving 
masses at the crank-axle. That is, if the reciprocating 
masees are in the proportion, 

a:bs:e:d, 

the revolving masses must be in the same proportion if 
pes | are to be in balance a themselves without the 
addition of balance weights. us ip is possible to con- 
struct a locomotive in complete balance (neglecting the 
obliquity of the connecting-rod) without the addition of 
balance weights of any kind, by properly proportioning 
the masses and crank angles, but whether such an engine 
would be satisfactory in all of the many other exacting 
conditions it has to fulfil isa matter which can only be 
decided by experiment. ‘ 

In conclusion, the author wishes to thank Mr. Aspinall 
for the practical data he has placed at his dis , and 
also Mr. Henszey for particulars of the practice of the 





Waren at Mancourster.—The Water Works Com- 
mittee of the Manchester City Council decided on Thurs- 
day to remove all restrictions upon the water supply 
under its control, all danger of a water famine being now 
happily atanend. The heavy rainfall of the past few 
days has had a wonderful effect in replenishing the stock 
in the Longdendale reservoirs, which now contain 
2,444,000,000 gallons, equal to 65 days’ supply. The 
on November 9, 


when it stood at 552,000,000 gallons. It is four months 


For example: Schedule 4 would contain two more planes | since the committee first curtailed the supply. The com- 





18 in. and 43 in. from the reference plane, the correspond- | mittee decided also on Thursday to take immediate steps 
ing masses being 140 Ib., the masses 1011 in Schedule 1! to commence laying a second pipe from Thirlmere, 
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THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on Novem- 
ber 8, Mr. T. H. Blakesley, Vice-President, in the chair, 
a paper on ‘‘ A Voltameter for Small ” was read 
by Dr. R. A. Lehfeldt. The instrument consists of a 
capillary tube about 25 centimetres long, completely 
filled with mercury, with the exception of a bubble of 
mercurous nitrate solution about 1 centimetre long 
near the middle of the tube. Connection with the two 
mercury columns is made by means of platinum wires 
passing through the side of the tube. To use the instru- 
ment, it is placed in a vertical position, the anode being 
at the top, and the quantity of electricity which passes 
through 1s measured by the change in volume of either 
electrode. In a test experiment the change in volume 
was mvasured by means of a micrometer, and 
within 0.6 per cent. with the amount deduced from the 
known value of the current. It is n that the 
currents should be small, so as to avoid complications due 
to polarisation. 

he Chairman pointed out that the presence of air in 
the tube would render the readings inaccurate, and asked 
if ib was necessary to apply any temperature correction. 

Dr. Lehfeldt said that it was quite easy to seal the tube 
without admitting air, and the temperature correction 
was negligible. A note on a paper by Professor Fleming 
and Mr. Ashton, entitled ‘‘ On a Model which Imitates the 
Behaviour of Dielectrics,” by Dr. J. Buchanan, was 
by the Secretary. The action of this model depends on 
the viscosity of a liquid, and the diagrams derived from 
it show by their form that the motion of the pencil which 
traced them approximated closely to what car | be ex- 
by the term ‘‘ motion of a viscous fluid by dif- 
Fusion.” In other words, the displacement curves ob- 
tained from the model, and their derived velocity curves, 
are of the same form as the graphs of certain solutions 
Se KO! lon 
dt d x 


> 
2 


of Fourier’s well-known equation 


Kelvin has shown that the potential and the current at any 
point in the wire of a cable can be expressed by appro- 

riate solutions of this equation ; and in the same manner 
b the use of solutions of this equation, the diffusion of 
electricity into or out of the dielectric of a condenser 
can be treated. It appears therefore that the motion of 
the model, and the diffusion of electricity in a dielectric, 
are subject to one and the same mathematical law. The 
author suggests that the inventors should obtain hysteresis 
diagrams by cyclical loading of the springs. 

Professor J. A. Fleming said that he was glad that Dr. 
Buchanan had drawn attention again to the model, be 
cause there were points about ib which might be am- 
plified with advantage. After giving ashort description 
of the apparatus, he said that Dr. Buchanan had shown 
that mathematically the theory of the model was the same 
a3 that of diffusion in a cable, and he suggested that 
there might be something more than mathematical 
analogy. Professor Fleming referred to the discussion 
on the original paper, in which Professor Ayrton asked 
in what respect the model served its purpose better than 
a twisted wire. A twisted wire cannot represent the 
properties of a dielectric, because if twisted beyond the 
elastic limits there is a permanent set. There is no per- 
manent set in the present model. He should like to know 
if a dielectric has a true conductivity, and suggested that 
experiments should be made by subjecting a dielectric to 
constant electric pressure at constant temperature, for 
years if necessary, and observing whether the curve of 
current becomes asymptotic to the zero line or to a line 
parallel to it. The model could be made to represent a 
conduction as well as a displacement current by so ar- 
ranging the bottom piston that it could descend, but not 
return. The fact that the movements of the model were 
similar to the diffusion of current in a cable suggested 
that the process of conduction in a metal was similar to 
that of displacement in a dielectric. 

Mr, J. Macfarlane Gray read a ‘‘ Note on the Numerical 
Value of the‘ Characteristic’ of Water.” The author re- 
ferred to a paper on thermodynamics which he [ty wi 
twenty years ago, and in which he supported the theory 
of a granular ether under enormous pressure. This 
theory explains the properties of bodies. There is a 
numerical characteristic for every substance in the state 
of vapour. This characteristic can be deduced from an 
analytical expression involving certain physical data 
which must be experimentally determined. His original 
number for water was 25.33776, but later experiments by 
Lord Rayleigh on the weight of hydrogen have altered 
this number to 25.30693. The author’s value for Ran- 
kine’s absolute specific heat of water was 424,960 ‘mms. 
lift at Paris.” The recent experiments of Callendar 
give 426,230 for the specific heat of water at 60 deg. Cent. 
According to the author’s theory, water commences to 
freeze at 95 deg. Fahr., and the abnormal variation of 
the specific heat of water at low temperatures is due to 
the latent heat of ice molecules. The formation of ice 
molecules also explains the peculiar changes in volume of 
water as it cools to the freezing point. 

The Chairman asked if this theory was consistent with 
the fact that water can remain liquid below 32 deg. Fahr. 

Mr, Macfarlane Gray said it was. 

The Society then adjourned until November 22. 





Art the meeting of the Physical Society, held on Novem- 
ber 22, Professor 8. P. Thompson, President, in the chair, 
Professor W. Oassie read a paper on “ Multiple Trans- 
mission Fixed Arm Spectroscopes.” 

m The simplest form of spectroscope shown consisted of two 

alf prisms silvered on the back, between which a beam 
of light goes backwards and forwards with a slight up- 
ward inclination. The result in dispersing and resolving 
power is equivalent to direct transmission through a long 








train of prisms. The collimator and observing telescope 
are fixed, and adjustment is made by a double tangent 
screw which moves both the prisms, ‘Two other types, 
constructed on a similar principle, were descri of 
which one had one prism and two speculum mirrors, and 
the other had two refracting prisms and a reflecting right- 
angled prism. The adjustments of these instruments are 
simple and their power great. By a small movement of 
an adjusting screw the observer can produce great changes 
of dispersion by passing from one to another of the series 
of spectra which are produced. 

Professor J. Perry asked if the third form of spectro- 
scope, in which there is total internal reflection, had 
tried experimentally. The amount of light lost at total 
internal reflection is much less than at reflection from 
mirrors, and he had found that the chief difficulty in 
using multiple reflections from mirrors was the great 
absorption o! —_ 

Mr. T. H. Blakesley asked if there was any confusion 
due to qroeress of the spectra. 

Mr. R. T. Glazebrook said he would like to know 
whether the author-had any measure of the relative 
brightness of the first and last spectra. 

r. W. F. Stanley said that by using three prisms 
instead of two, it would be possible to substitute in the 
first form of spectroscope total internal reflection for 
normal reflection at a silvered surface. 

The Chairman suggested a possible way of improving 
the third arrangement by using two prisms with their 
apices outwards, refracting at both faces, bub not in the 
position of minimum deviation. Twenty-five years 
the present Astronomer Royal suggested the use of half- 
prism spectroscopes, and although they are often described 
in books, they are seldom actually used. The advantage 
of using total internal reflectionjis well known,- and is 
exemplified in binoculara, in some of which there ae 
reflections from the object-glass to the eye-piece. e 
congratulated the author upon the mechanical arrange- 
ments used in his spectrosco’ : 

Professor Cassie said that there was no confusion of 
spectra due to overlapping. : 

With an ordinary Bunsen-burner sodium flame a series 
of about five spectra are easily observed with dispersion 
equivalent to direct transmission through ten full-sized 
prisms. The loss of light at the reflections limits 
the number of transmissions that can be used ; but he 
believed that no other spectroscope with only two prisms 
would give dispersing power and resolving power in any 
way approaching the instrument described. 

Profeesor W. Cassie then read a paper on “‘ The Mea- 
surement of Young’s Modulus.” The apparatus described 


“| consisted of a horizontal needle (a bar of large moment 


of inertia) supported by a bifilar suspension made of the 
wire of which the stretch modulus is to be measured. 
The periods of the pitching, rolling, and bifilar oscilla- 
tions of this system are observed, and an expression for 
the stretch modulus is obtained, which involves no 
measurements except the weight of the needle and the 
periods of the oscillations. The necessary adjustments 
and the means of eliminating residual errors of adjust- 
ment were described for two forms of the apparatus. 
One form also affords a simple means of statical measure- 
ment by hanging a small weight on the needle ab measured 
distances from the centre, calculating the difference of 
tension produced in the wires, and observing with a 
mirror and scale the consequent dip of the needle. 

Dr. Chree said that it would be ible to get a check 
on the theory by placing the eeliae weights ab various 

itions on the needle, and observing the times of swing 

or pitching and bifilar vibrations. The ratio of the 

uares of these times should remain constant. It was 

difficult to say exactly what the apparatus measured, and 

he would like to see numerical results before expressing 
an opinion upon it. 

Professor J. Perry said it would have been interesting 
to have had results from the apparatus so that they could 
be compared with those obtained by other methods. In 
the bifilar vibration there was a small twist in the wires, 
on account of which the torsional rigidity of the material 
affected the time of swing. He drew attention to the 
necessity of having the tensions in the two wires equal. 

Mr. R. T. Glazebrook, referring to the arrangement for 
clamping the bifilar at the top, pointed out that a small 
slip would modify the whole of the theory. An advan- 
tage of the ems lay in the fact that the wires used 
were shorter than those necessary in other methods. It 
was an interesting and ingenious application of theory to 
the methods of measuring Young’s modulus. _ é 

Mr. Whipple asked how the rolling and bifilar vibra- 
tions were experimentally sepsrated. ‘ 

Mr. A. Campbell suggested that the: difficulty of 
equality of tensions in the wires could be reduced by 
using longer wires a ter distance apart. 

Professor H. L. C dar said he had found that the tor- 
sional effect in a bifilar vibration was negligible, and that 
the flexure effect was notimportant. The absolute rigidity 
of the fastening at the top was the greatest difficulty. 

Professor Cassie said his object had been rather to 
describe and exhibit the apparatus than give numerical 
results, although he had obtained numbers agreeing with 
those got by other methods. The mirrors for observing 
the vibrations were so placed upon the ap tus that 
each one was affected only by the particular vibration 
which it was designed to measure. 

A paper entitled ‘‘ Notes on Gas-Thermometry: Part 
II.,” by Dr. P. Chappuis, was read by Dr. Harker. _ 

Messrs. Holborn and Day have published recently in a 
research on the air thermometer the results of a new 
determination of the ex on of Berlin porcelain 
between 0 deg. and 1000deg. The author has already 
drawn attention in a former note to the fact that _ of 
the divergence found between the results of Callendar and 
Griffiths and of Harker and himself for the boiling point 





of sulphur fe be attributed to the uncertainty in the 
values assumed for the expansion of — . Inthe 
present paper the author examines way in which 
their results would be modified by the introduction of the 
dilatation deduced from the experiments of Messrs. 
Holborn and Day. It follows from the introduction of 
the new values that the boiling point of sulphur deduced 
from experiments with a porcelain reservoir, thermometer 
would be lowered from 445.2 deg..to 444.7 deg., a 
number very close to that obtained by Callendar and 
Griffiths. Ina second part of the paper, Dr. i 
has recalculated the divergencies between the uncorrected 


been | nitrogen scale and the theoretical scale, and finds that the 


difference between these values and those given pre- 
viously is too small to be of any practical % yO 

The Secretary read a letter from Mr. A. KE. Tutton, in 
which he said that he was working at the expansion of 
porcelain, and hoped to present a communication to the 
Sucie shortly. 

Professor H. L. Callendar said that he was highly 
gratified to see that the application of the correction 
for the expansion of the bulb of Dr. Chappuis’ gas 
thermometer, deduced from Holborn and Day’s results, 
gave a value, 444.7 deg., for the boiling point 
of sulphur in such close agreement with the value 
444.5 deg. deduced by Mr. Griffiths and himself in 1890. 
The agreement was really much closer than appeared at 
first sight, because the remaining difference of two-tenths 
of a degree in the results was almost exactly accounted 
for by the scale difference of the constant pressure and 
constant volume thermometers according to the theory of 
Joule and Thomson. It was also interesting to remark 
that the corrected result found by Dr. Chappuis was in 
very close agreement with that deduced from their own 
observations by Messre. Holborn and Day. Dr. Chappuis 
had not referred in the present note to the work of ‘ord 
on the expansion of Bayeux porcelain, which he had 
criticised in a previous paper. A comparison of results 
would show that Bedford’s results agreed v fairly, 
allowing for the difference of material, with Hol and 
Day’s from 200 deg. to 600 deg. Cent.; and that both 
differed from those of Dr. Chappuis between 0 deg. 
and 80 deg. when extrapolated in a precisely similar 
manner. It was quite possible, as he (Professor Cal- 
lendar) had previously suggested, that the expansion 
of porcelain between 0 deg. and 100 deg. was anomalous. 
It ee certain that some anomaly in the expansion 
at deg. was indicated both in the experiments of 
Bedford and also in those of Holborn and Day. It was 
also clear that Dr. Chappuis’ results for Bayeux porcelain, 
when extrapolated, would agree with Bedford’s at a tem- 
perature a little above 100 deg. Cent., or very nearly at 
the same point at which his results for Berlin porcelain 
agreed with those of Holborn and Day. 

Mr. R. T. Glazebrook said he had felt for some time 
that it was of importance that the difference between the 
results of Callendar-Griffiths and of Chappuis and 
Harker should be explained, and he was glad that the 
agreement was now so satisfactory. 

The Society then adjourned until December 13. 








ROYAL METEOROLOGICAL SOCIETY. 

THE —s meeting of this Society for the session was 
held on Wednesday evening, the 20th inst., at the Insti- 
tution of Civil Engineers, Mr. W. H. Dines, B.A., Pre- 
sident, in the chair. 

A paper by Mr. A. Lawrence Rotch, on “ The Explora- 
tion of the Atmosphere at Sea by Means of Kites,” was 
read by the Secretary. The author has for some years 
past devoted his attention to the use of kites to obtain 
meteorological observations at the Blue Hill Observatory, 
Mass., U.S.A., and he has successfully carried on the 
work of fc] seen. the air there to a height of three miles 
by several hundred kite flights, executed in varied weather 
conditions, whenever the velocity of the wind exceeded 
12 miles an hour. Certain types of weather, however, 
such as ae accompanied by light winds, can 
rarely be studied. r. Rotch now proposes the employ- 
ment of kites carrying meteorographs on steamships, 
especially on vessels cruising in tropical oceans, He has 
himself demonstrated the practicability of this scheme, 
as on August 22 last he raised a kite to an elevation of 
half a mile from a tow-boat in Massachusetts Bay, when 
the velocity of the wind at sea-level varied between 6 and 
10 miles an hour. At the end of the same month, when 
crossing the North Atlantic from Boston to Liverpool on 
the steamship Commonwealth, he was able to raise kites 
carrying a meteorograph to an altitude of 1800 ft., on 
five days out of the eight. The chief feature of these 
records was the se change of temperature with height. 

A paper by Professor J. Milne, F'.R.S., on ‘* Meteoro- 
logical Phenomena in Relation to Changes in the Vertical,” 
was also read by the Secretary. When resident in Japan 
some years ago, the author carried on numerous observa- 
tions by seismographs for ascertaining changes in the 
vertical, and found that the more important displace- 
ments of the horizontal pendulums are of three t; 
viz., ‘‘intermediate,” ‘‘long,” and “short” pericd wan- 
derings. During the last five years Professor Milne has 
had continuous photographic records of a horizontal pen- 
dulum at his residence at Shide, Isle of Wight, and he now 
makes a comparisor of these records with the weather con- 
ditions prevailing during the first six months of 1901. He 
says that, assuming thata locality can be chosen where the 
diurnal wave and effects due to rain and desiccation are 
small, which his observations indicate as possible, records 
of what appear to be the effects due to barometrical 
gradients may be obtained. When these are large and 
appear suddenly, the movements of the pendulum may 
be marked. At Shide, the westerly displacement of a 

dulum has for several years past been regarded as 





indicating the approach of bad weather. 
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THE DISCHARGE OF SEWAGE INTO 
A TIDAL ESTUARY. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 12, 1901, Mr. 
Charles Hawksley, President, in the Chair, the paper 
read was “The Discharge of Sew into a Tidal 
Estuary,” by Mr. W. K. Parry, M.A., B.A.I., M. Inst. 
C EK, and Mr. W. E. Adeney, D.Sc. : 

It was stated that the River Liffey, together with the 
tidal estuary, to which this pe referred, received the 
sewage yee ged not only from the City of Dublin, but 
from all the suburban townships immediately adjacent 
thereto, The investigations described in the paper were 
intended particularly to ascertain the effect of the dis- 
charge of the sewage of two to ips—namely, Ra 
mines and Pembroke—into the tidal estuary. — j 

The method of chemical analysis employed in examin- 
ing the estuary waters‘ was upon the bacterio- 
chemical study of sewage. It was well known that un- 
polluted water, when kept out of contact with air, re- 
mained satura’ with atmospheric oxygen, but when 
polluted to a moderate extent it lost —- in proportion 
to the degree of pollution. This loss of oxygen was due 
to bacterial fermentation. In the presence of a sufficient 
volume of oxygen this fermentation was of an aerobic 
character. The dissolved nitrogen suffered no ap- 
preciable change, and therefore gave the datum for 
calculating the degree of origi pollution. _ ) 
dioxide was also formed during fermentation, in 
direct proportion to the quantity of organic matter 
present, and therefore, by calculating the volumes of 
these gases before and after pe tape samples, the 
extent of the original pollution could be accurately ascer- 
tained. In making the observations which formed the 
subject of the paper, care had been taken to collect samples 
at all states of the tide and under all atmospheric condi- 
tions. For purposes of comparison, samples of sea 
water from Dublin Bay and samples of river water above 
the City of Dublin had been also collected, and the 
volumes of the dissolved gases and other characteristic 
constituents had been accurately determined. 

The sewage from the townships of Rathmines and 
Pembroke was discharged from a tank sewer during the 
first five hours of each ebb tide, at a point a little more 
than a mile above the ends of the training walls which 
enclosed that portion of the estuary known as Dublin 
Harbour. In order to determine how far the condition 
of the estuary was affected by this discharge, as com- 
pared with the effect produced by the city sewage 
which passed into the river itself above Dublin Har- 
bour, it had been necessary not only to examine the 
water at all states of the.tide below the Rathmines and 
Pembroke outfall, but also to take a similar series of 
observations above the outfall. The results of the last- 
named observations showed that at high water of average 
tides the extent of the pollution of the river water above 
the outfall was very slight indeed. This was obviously 
accounted for by the large volume of pure sea water 
present in the harbour at high tide. Corresponding 
examinations of the surface water at low spring tides 
showed that under these conditions the surface water was 
distinctly more polluted. But the bottom samples col- 
lected at the same places and at the same times still 
remained comparatively pure. : ; 

For the purpose of ascertaining the relative proportions 
of sea and river water in the several samples collected, 
the total solids contained in each sample had been esti- 
mated. Knowing the total solids in pure sea water and 
in river water, the relative proportions could be readily 
ascertained after the total solids in the sample had been 
estimated. In this way it was proved that at low water 
of spring tides the bottom waters of the deep-water 
channel from the Pigeon House Fort downwards, 
consisted of a mixture of five or six parts sea water 
and one parb river water, whereas the surface samples 
taken at the same time consisted of from one part 
sea water and three parts river water, at the Pigeon 
House Fort to 2.4 parts sea water and one part river 
water 1870 yards lower down. The results of similar 
observations made at the same points at low water of neap 
tides were also given in the paper. Corresponding ex- 
aminations had been made of the surface and bottom 
waters at low water of neap tides below the Rathmines 
and Pembroke outfall, both within the harbour and out- 
side it. This had been done because it had been alleged 
that at low water of neap tides the estuary waters were 
seriously affected by the tank discharge and that the 
polluted water was carried back again into the harbour 
when the tide ee to flow. — 4 ‘ 

A number of Tables were given in the paper with the 
ful] analytical results, and all these figures went to show 
that the loss of dissolved oxygen, even in the surface 
samples in the deep-water channel, in no case exceeded 
23 per cent. The state of the estuary at low water of 
average tides was then described, and it was shown that 
the figures fully confirmed those found for low water of 
neaps. For the purpose of showing that the polluting 
matters were not accumulating in the estuary waters the 
analyses of samples collected at the same place and at 
the same state of the tide at intervals of one year were 
given and compared, and the remarkable similarity of 
the analytical results was commented upon. The next 
stage in the investigations was to ascertain the effect of 

ales of wind upon the condition of the estuary water, and 
= this purpose analyses had been made of samples col- 
lected during strong westerly gales. 

The Rathmines and Pembroke outfall was then de- 
h the sewage 

delivered 


scribed, and it was pointed out that, althou 

of some fifty or sixty thousand ae had 

untreated into the deep-water nel of the tidal estuary 
permanent deposits of any kind existed 

either near or below the outfall. In order to ascertain the 


for 18 years, no 


Carbon | Place 





relative volumes of sewage and clean water in the 
tidal es , the discharges from the Rathmines and Pem- 
broke outfall were observed and computed both at sprin 
and at neap tides. The liquid which was then discha 
consisted of sewage from which the heavier solids 
been previously removed, together with considerable 
volumes of subsoil water. These calculations were corrc- 
borated in a remarkable way by the analyses. To deter- 
mine with accuracy the solids removed from the sewage, 
a series of observations had been made, from which 
it appeared that the quantity of dry solids removed 
te ge be taken as about 14 ton per day. The immediate 
and ultimate effects of this discharge of sewage at all 
states of the tide, and under varying atmospheric condi- 
tions, were fully explained and commented upon ; and it 


th- | was pointed out that whereas the immediate effect of the 


was to increase very greatly the dilution, and 
thus to facilitate the dispersal and oxidation, of the 
organic matter, the extent of the dilution did nob pro- 
gress with proportionate rapidity. The preceding obser- 
vations and analyses afforded an explanation of the way 
in which the sewage was disposed of when it was delivered 
into the sea and river water. uae 

It was also pointed out that although the great dilution 
contributed materially to disposing of the sewage 
by dispersing the organic matter, the resolution of this 
matter into Laresioen in ic substances and gases by 
bacterial fermentation and other agencies did not take 
to any extent in the estuary itself, but was 
slowly effected after the liquid reached open water. 

The paper concluded by epitomising the lessons which 
might learnt from the observations and researches 
described and recorded, and also the general conclusions 
which might be drawn as to the conditions under which 
untreated sewage might be safely discharged into a tidal 
estuary similar to that of the River Liffey. 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 19th inst., the single-deck steamer 
Edale, built by Messrs. R. Craggs and Sons, of Tees 
Dockyard, Middlesbrough, for the Dale ee Com- 
pany, Limited, of Bristol, and having a capacity of about 

200 tons deadweight on a moderate draught, proceeded 
to sea for her official trials. The results were pronounced 
entirely satisfactory to all concerned, the vessel registering 
as of about 11 knote. The machinery has been sup- 

lied by Messrs. Richardsons, Westgarth, and OCo., 

imited, of Hartlepool, having cylinders 24 in., 38 in., 
and 64 in. in diameter by 42 in. stroke, steam being sup- 
plied by two large single-ended boilers 15 ft. 9 in. in dia- 
meter, working at a pressure of 160 Ib. per equare inch. 


On Monday, the 11th inst., Messrs. Wigham-Richard- 
son and Co., Limited, launched a steel screw steamer, 
named the Balaton, which is being constructed to the 
order of the e Hungarian Steam Navigation Com. 
pany “‘ Adria,” Limited, of Budapest and Fiume. The 
vessel is 325 ft. in length by 42 ft. beam. Her _——~ 
and boilers are also being constructed by Messrs. Wigham 
Richardson and Co., Limited, the former being of the 
three-crank triple-expansion type, and they are intended 
to drive the steamer at a good speed. 


On Saturday, the 9th inst., the Flensburger Schiffsbau 
Gesellschaft launched the first half of a floating dock, 
building for Messrs. H. C. Stiilcken Sohn, Hamburg. 
The remaining half will be laid down immediately. The 
d when completed, will consist of two similar portions 
capable together of lifting a vessel of 3400 tons dead- 
weight, but each portion is so constructed as to form a 
complete dock in itself to lift vessels of up to 1700 tons 
deadweight, and this first part will be immediately towed 
through the Kaiser Wilhelm Canal for use in Hamburg. 
The dimensions of each section are 146 ft. long by 
80 ft. 6 in. broad ; pontoon, 9 ft. 6in. deep ; total height of 
side walls, 33 ft. The pontoons are divided into nine 
watertight compartments, seven of which are for water 
ballast, and the remaining two serving as air tanks. The 
former can be pumped out or shut off se tely. The 
water will be pumped out of the whole dock by means of 
four centrifugal pumps, two in each section, and steam 
for driving same is generated in boiler situated in the side 
of thedock. Mechanical shoring gear is provided in the side 
walls, and also mechanical bilge shores in the pontoons, 
by means of which a vessel can be immediately centred 
on the keel blocks, and with the pumps as above the 
whole process of docking is accomplished in little over an 
hour. The dock is built to the designs of Messrs. Clark 
and Standfield, Westminster, under the superintendence 


of their representative. 


On Wednesday, the 13th inst., the 31-knot to 0-boat 
destroyer Akatsuki (‘‘ Dawn”), built to the order of the 
Im Japanese Government, was successfully launched 
from Messrs. Yarrow’s new works at Poplar. This vessel 
is similar to the six destroyers previously constructed by 
the same firm, all of which navigated to Japan under 
their own steam. 


On Wednesday, the 13th inst., there was launched 
by Messrs. Ramage and Ferguson, Limited, Leith, a 
modelled screw steam yacht of about 600 tons yacht 
measurement, built to the order of Mr. Theodore Pim, 
Martin’s-grove, Crayford, Kent, from designs by Messrs. 
Cox and King, London. The dining-room, drawing- 
room, and smoke-room are on the main deck, with a long 
shade deck above, on which are the boats, chart-house, 
&c., while on main deck, before and abaft the machinery 
mere, are a number of handsomely fitted sleeping-cabins. 

‘he yacht was named Rosabelle. Triple-expansion en- 
pines to give a high rate of speed will be fitted by the 

ers, 


On Saturday, the 16th inst., there was launched suc- 
cessfully from the yard of the Londonderry Shipbuilding 
and Engineering Company, Londonderry, a cargosteamer 
named the Neritea, built to the order of Mr. G. L. Pre- 
muda, of Trieste. The steamer is 365 ft. in length by 
46 ft. 104 in. breadth by 28 ft. depth moulded, and is 
designed to carry over tons deadweight on a light 
draught. The steamer is to be towed round to the Tyne 
to receive her machinery, which has been constructed by 
the North-Eastern Marine Engineering Company, and 
has cylinders 244 in., 40 in., and 57 in. in diameter by 
45 in. stroke. Steam will be supplied by two large single- 
ended boilers worked under forced draught at a working 
pressure of 180 Ib. 


The s.s. Foxton Hall was launched on Wednesday, the 
20th inst., by Messrs. Joseph L. Thompson and Sons, 
Limited, of the North Sands Shipbuilding Yard, Sunder- 
land. She has been built to the order of Messrs. C. G. 
Dunn and Co., of Liverpool, and is the third vessel built 
Si this firm for these owners. The principal dimensions 
of the vessel are: Length over all, 381 ft. 6 in. ; breadth 
extreme, 49 ft. 6in.; and depth moulded, 29 ft. 6} in. 
The engines and boilers have been constructed by the 
North-Eastern Marine Engi a, Limited, of 
Sunderland, the sizes of the cylinders being 26 in., 44 in., 
and 72 in., by 48 in. stroke, supplied with steam by three 
large multitubular boilers working at 180 lb. pressure. 


Recently there was launched from the yard of Messrs. 
Allsup and Co., Limited, Preston, the steamer Holland, 
the second of two powerful twin-screw tugs built for the 
London and India Docks Company, the first being the 
steamer Scott, which was launched some five or six weeks 
ago, from the same yard. The following are the chief 
dimensions: Length between perpendiculars, 90 ft. ; 
breadth moulded, 21 ft.; depth moulded, 12 ft. The 
vessel will be fitted with water-tube boilers of modern 
type, working at 200 lb. pressure, and two sets of com- 
pound surface condensing engines, with cylinders 19 in. 
and 40 in. in diameter by 24 in. stroke, working at 120 lb. 
pressure, and capable o rents 1000 indicated horse- 
power. The air, circulating, and feed — are separate 
and driven by independent engines. The vessel will also 
be fitted with powerful fire —. The launching cere- 
mony was gracefully performed by Miss Allsup. 








PROTECTION OF LEEDS WaTER. —The Water Works 
Committee of the Leeds City Council have decided to 
purchase the agricultural portion of Lord Walsingham’s 
estate at Blubberhouses, in the upper reavhes of the 
Washburn Valley. This will enable the Committee to 
remove some sources of pollution to the city’s water 


supply. 


Tue Execrric Licxt at LoutH.—A special meeting 
of the Louth Town Council was held last week, when 
it was decided to apply for a provisional order to enable 


| the council to supply rey men | Bg and other 


purposes throughout the boroug . Alderman Simp- 
son said the sum required would be about 10,0007. The 
council was at present paying about 7007. per annum for 
gas. The town clerk was instructed to take the neces- 
sary steps to procure the contemplated crder. 


FRENCH MECHANICAL InDUsTRY.— While the Northern 
and Eastern Steel Works Forges Company realised a con- 
siderable profit in 1899-1900, the results of the company’s 
financial year 1900-1 were much less favourable. The 
profits still amounted to 121,706/., but this total showed 
a falling off of 58,5617. as compared with 1899-1900. The 
decline in this year’s profits was due to the sensible 
slackening in French mechanical industry at the close of 
1900. The company’s turnover in 1900-1 amounted to 
724,7341., showing a reduction of 15.66 per cent. as com- 

ed with 1899-1900. The balance brought forward 
rom 1899-1900 was 35,231/., so that the final balance 
of profit for 1900-1 was 156,9387. This sum was applied 
as follows: Dividend, 76,800/.; share of the directors 
in the profits, 6839/.; reserve for the reconstruction of 
works, 20,000/.; redemption of the Pienne Conces- 
sion, 12,000/.; donation to the succour fund formed 
for the benefit of the staff, 2000/. ; supplementary dona- 
tions, 1000/7.; balance carried to 1901-2, 38,302/. The 
36,8002. set apart for the dividend of 1900-1 represents 
distribution of 3/. 4s. per share, or 8s. per share less than 
the corresponding distribution for 1899-1900. Notwith- 
standing the reduction in this year’s dividend, the 
amount carried to contingencies 1900-1 was only 
12,0007., as poy ve with 40,0007. in 1899-1900. On the 
other hand, the balance carried forward to the new year 
is larger. The reserve stands at 48,000/., or one-tenth the 
share capital. The company has also a contingency fund 
of 120,0007., and other reserve funds have also been 
formed with various objects to the extent of 49,762/. As 
regards the current working operations of the company, it 
should be observed that the extraction of minerals effected 
in its Chavigny- Vandceuvre concession showed a falling off 
of 12 per cent. last year, as compared with 1899-1900. ‘The 
company had three blast-furnaces in activity last year ; 
the production of pig iron of various kinds showed a fall- 
ing-off of 13} _ cent., as compared with 1899-1900. Two 
new Martin-Siemens furnaces have been brought into 
re) tion, and have worked regularly and economically. 
he company continued ear en : 
—- it had —— in the Pas de Calais basin, The 
capital inves’ y the company in premises, engines, 
plant, tools, &c., stood at the close of the last financial 
year ab 762,068/., but thisamouht was reduced to 230,828/. 
y capital having been written off out of revenue from 





time to time to the extent of 531,240/, 
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ss 20,576. J. A. Fleming and Marconi’s Wireless Tele- | conducted, perhaps, in from two to four ‘‘s ” a portion of 
“ENGINEERING” ILLUSTRATED PATENT |s7x03, Company; hendow,,{! nes Acie’ yim |e gene det tsanr ae eae aha 


Compinzp By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each fits where none are mentioned, the Specification is 
not illustrated. : 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of ifications may be ined at the Patent O 
“Branch, 25, Southampton Buildings, Chancery-lane, 
the uniform 
he date of 


of a Complete 


Sale 
C., at 


of 8d. 
advertisement of the penegtinge 

Specification is, in each case, given after abstract, unless the 
Patent has been , when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


17,636. J. E. Ransome, Ipswich. Haymaking 
Machine, [3 Figs.) October 4, 1900.—This invention relates 
to machines of the class in which the implements acting on the 
swath are rotated in a plane at right angles to the line of advance 
of the ine, and ding thereto implements such as the forks 




















or blades which have hitherto been proposed are replaced by a 
serrated disc or discs fixed to longitudinal shafts driven from the 
road wheels. It is stated that the discs act on the swath in such 
& manner as to lift and turn it over so as to ex the wet or 
under side without unnecessarily disturbing it. (Accepted Oc- 
tober 9, 1901.) 


9852. J. Gillies, Prestonpans, Haddington. Agri- 
cultural Drilling Machine. [5 Figs.) May 13, 1901.—A 
drilling machine designed to supersede dibbling, which may be 
used as a seed drill, and that can be attached to an ordinary 
single-wheel drill grubber frame, is —t to this invention 
constructed as follows: Triangular teeth are fixed upon spindles 
secured movably in or on a bar attached to the frame, acrank or 
link passing from each of these spindles to those of another series 
fixed movably in or on a second movable bar, which is worked by 
a lever pivoted on the fixed bar and secured at its end to the 
movable bar by means of a pin or spindle. The lever, which can 
be locked in a notched guard, is used for the purpose of shifting 
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the movable bar in order to turn the drill teeth into the desired 
position. When the teeth are kept in the central position, they 
turn up an ordinary V-shaped furrow ; but when they are partiall 
rotated by moving the movable bar, they turn up a furrow wit 
one vertical side and one inclined side. As soon as the drilling 
machine reaches the end of the field it is turned round and the 
movable bar is shifted so as to rotate the knives sufficiently to 
cause them, on the reverse travel of the machine, to throw up 
similar furrows to those previously made. In this manner the 
pain = tap» = a out oe ote = in = direction, 
ou; e direction of progression of the implement ma; 
be reveeval. (Accepted October 9, 1901.) , . 


ELECTRICAL APPARATUS, 


13,300. A. Nodon, Paris. Storage Batteries. June 
26, 1901. (Convention date, December 1, 1900.)—According to this 
invention oxide paste for storage battery spongy lead or peroxide 
plates is in part converted into lead silicate, which treatment, it 
te stated, renders the formed active matter hard, porous, and 
elastic. Twenty grammes of alkaline silicate in solution is made 
into a paste with each kilogramme of lead oxide, and the grids, 
when pasted with the mixture, are ex, to the air for a day 
and then immersed in a solution of alkaline silicate, and after- 
wards are again dried, then being submitted to the action of 
weak dilute sulphuric acid, after which they are ‘‘ formed” in the 
— way. Itis stated that plates made according to the inven- 

- do not readily disintegrate under conditions of mechanical 
shork. or hecause of high rates of charge and discharge. (Ac- 





cepted Octuber 9, 190'.) 





alternating currents opera’ through the medium of a series of 
Tesla coil and discharger sets, in order to avoid interrupting the 
first circuit at the completion of each signal, the apparatus is 
organised in such manner that an arc (instead of a stream of 


med tae 


sparks) is normally produced at the first spark gap, and means 
are provided by which the arc discharge may be changed into the 
disruptive or spark dit e when a signalling series of impulses 
is desired. An air blast may be used for this pur; , and the 
first claim is limited to this means of changing the discharge, the 
remaining claim being for ‘‘The improved apparatus for signal- 
~— by electric wave wireless telegraphy substantially as de- 
scribed.” (Accepted September 25, 1901.) 


15,522. V. I. Fee London. (Allgemeine Elektricitats 
Gesellschaft, Berlin.) Wireless Telegraphy. [5 Figs.) 
July 31, 1901.—This invention relates to wireless telegraph appa- 
ratus of the kind in which the receiver comprises a microphone 
through which current from a local battery passes to a telephone, 
the microphone being also included ina tion from an aerial 
receiver of Hertz waves to earth. With this disposition of appa- 
ratus during the time that Hertz waves pass ugh the micro- 
phone, its resistance becomes slightly less to the local battery 


i 




















current, which is therefore subject to variations which serve to 
produce in the telephone sounds corresponding in duration to 
the spark signals emitted at the sending station. A microphone for 
use with such apparatus comprises hollow cylinders of aluminium 
having a steel ball between them, such a receiver, it is stated, 
not being over sensitive to slight mechanical shocks. Means for 
increasing the quantity of the received currents are described, as 
well as dispositions of the receiving circuits by which tuning and 
au elimination of aerial disturbance effects are, it is stated, ob- 
tained. (Accepted September 25, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


19,848. A. Kitson, London. Incandescence Light- 

. (3 Figs.] November 5, 1900.—According to this invention 
oil-vaporising apparatus (for incandescence lighting) com a 
horizontal tubular vaporising vessel preferably charged with coke 
or other porous material, and which must be fed with oil and 
water from chambers under equal pressure, and through a perfo- 
rated tube of fine bore extending within the vaporising vessel. 
There are two claims, the first of which is as follows: “In oil- 
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vaporising apparatus the combination of an externally-heated 
horizontal or approximately horizontal tube, which is preferably 
charged with coke or the like, and in which oil is vaporised, a per- 
forated tube of fine bore arranged in the said externally-heated 
tube and chambers containing a water and oil, which 
are forced under equal pressures into the said externally-hea‘ 
tube and the said perforated tube respectively, substantially as 
described.” (Accepted October 9, 1901.) 


511. C. Joly and E. J. Richardson, London. 
MF. Red Gases. (6 Figs.] July 31, 1901.—This specifica. 
roadly claim the liquefaction of 


tion appears to relate to and to b 

gases under and by means of pressure less than that necessary 
for direct liquefaction, The first claim is in the following terms : 
‘*The continuous liquefaction of air and other aeriform fluids 
whose critical temperature is below the ordinary temperature of 
the atmosphere at comparatively low pressures, and any pressure 
which does not exceed that which is required for the condensa- 
tion at the critical temperature.” The a tus comprises heat- 
interchange devices by means of which a large quantity of air 
moderately compressed is blown off in order to reduce a portion 
of the same to liquefying temperature. The cooling operation is 


the termination of each “‘ stage.” In the four-stage 
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liquids are used in the interchange of heat, the liquid in the coil- 
tube box for the last ‘‘ stage” being that of the gas in treatment 
under small compression. (Accepted October 9, 1901.) 

17,998. W. J. Crossley, Manchester, and J. Atkin- 
son, ie, eshire. P gs Heating Gas. 
(2 Figs.) October 5, 1900.—In order to remove tar and dust from 
crude gas to be used in explosion ergines, the gas is whirled 
within a casing after being passed through water. The water 
carried by the gas, together with the tar and dust, are thrown 
by the centrifugal action into a gutter-shaped conduit on the 














periphery of the casing, from whence they are led away. The 
gas returns to the axis of the fan along blades parallel to those 
which produce its rotation, the division between the blade sete 
being preferably of double-conical shape. The object of causing 
the gas to return to the fan axis is to make it give again to the 
fan part of the energy spent in communicating rotation to it. 
(Accepted October 9, 1901.) 


MINING, METALLURGY, AND METAL 
WORKING. 
11,933. H. 8. Blackmo: 


Mount Ve N.Y. 
U.S.A. Reduction of M and Production of 
mn by June 11, 1901.—According to this invention refractory 
metallic oxides are reduced by the agency of a carbide while com- 
bined with a flux. In an example of the process it is stated that 
aluminium may be reduced from its oxide when the latter is dis- 
solved in a miature of fluid sodium-aluminium fluoride and 
lithium fluoride at a temperature below the normal ee 
of the oxide, and by means of aluminium carbide. Oarbides of 
other metals may be used when alloys are desired, or oxides of 
other metals may in such case be added to the bath, (Accepted 
October 2, 1901) 


408. P. M. Justice, London. (B. Talbot, Pencoyd, 
Pa,, U.S.A.) ‘Manufacture of Iron. December 8, 1900.— 
to this invention, and as providing a useful modifica- 
tion of the process described in British Patent Specification 
No. 3810 of 1898, there is used in the a of refining 
iron a primary furnace worked continuously in such manner that 
metal may be transferred in a more or less refined condition from 
the aa 4 furnace to feed the puddling furnace while still main- 
taining a reservoir of metal in the pri furnace. Molten 
cinder is removed from the puddling furnace to the primary fur- 
nace from time to time for the pur of reducing the iron oxides 
contained in such cinder, and at the same time in order to allow 
recovery of the phosphoric acid present, in combination with 
calcium derived from lime, which is added to the molten cinder or 
slag when it is transferred to the primary furnace. The metal 
from the — furnace may be allowed to cool before it is 
added tothe puddling furnace. (Accepted October 9, 1901.) 


11,832, R. Dietrich, eet bee ee 


Highly-Carburised 8 
— Steel which, it is stated, is suitable for being made into 
mad 


ted | tools or which can be used in crucible steel manufacture is 


le 
according to this invention by pouring small quantities of molten 
iron into tar or other liquid hydrocarbon. It is said that a de- 
oxidising action takes place at the same time as the car L 
There is one claim, as follows: ‘‘ A process for the luction of 
steel blocks with large carbon contents from fluid , Or from 
fluid steel of low carbon contents, consisting in pouring the fluid 
or liquid metal into tar or other liquid substance, or substance 
that becomes liquid in heating having a carburising action or 
pouring together both the fluid metal and the liquid car! 
substance, substantially as described.” (Accepted October 9, 1901. 


RAILWAYS AND TRAMWAYS. 


21,722. G.E, Heyl-Dia, Warring Lancs. Trolley 
Conductors. 61 Figs.) November he tron con- 








ductors, specially adapted for overhead use, according to this 
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invention com in one form a crescent section strip of copper | Diirr clase, an outlet tap is fixed at the lowest 


clasped around a steel wire, or upon an extension of like section 


from or upon the edge of a flat, curved or girder-shaped strip of age is pro- 


lowered to close the upper g of the said 
vided. To use the — when it is d to empty the 
boiler the water is first drained from the drum and header through 
the outlet, and then the plate covering the manhole is removed 
and the plug inserted by hand into the drum and placed in the 


Fig 2. upper end of the uptake passage. The cover plate is then re- 


steel. Such a strip of steel may be provided with one, two, or three 
crescent section strips of copper. It is stated that a conductor 
of the strip kind more perfectly follows a curve than does an 
ordinary trolley wire. (Accepted October 2, 1901.) 


SHIPS AND NAUTICAL APPLIANCES. 


15,647. A. Kelly and C. D. Hansen, Glasgow. Cap- 
stans or Cable Wheels. [4 Figs.) August 2, 1901.— 
According to this invention the cable wheel is supported by a 
baseplate, and the brake mechanism is located above the cable 
wheel. The plate is so shaped that it forms a guard to the 
lower part of the cable wheel, in order that, ehould the cable slip 


placed and steam or other gaseous medium under pressure is 
introduced into the drum, the said steam passing down through 
a compartment and through the inner circulating tubes, driving 
the water contained therein before it, and forcing the liquid out 
through the rear end of the tubes and back through the space 
between the inner and outer tubes into the uptake compartment, 
which is closed at its upper end, and so serves only as a path 
for the water to flow away through the outlet. (Accepted Oc- 
tober 9, 1901.) 


20,379. W. Schmidt, Wilhelmshohe, Germany. 
Superheater for Fire-Tube Boilers. (6 Figs.) No- 
vember 12, 1900.—A compact form of locomotive boiler with super- 


heater according to this invention comprises the boiler with 
some large fire-tubes, into which project from one end turned 
superheater tubes, fastened at their ends to a removable attach- 
ment on the smokebox interior. (Accepted October 9, 1901.) 


20,468. D. B. Morison, Hartlepool, Durham. 
Steam Boiler-Feed. [4 Figs.} November 13, 1900.—In order 
to deaerate and cleanse from oil feed-water for boilers, apparatus 
according to this invention 8 a separating vessel of in- 
pope -— aoe at ye pe = a —— — ed air -_ 
oil being situa’ at the apex thereof. e shape o is vesse 
STEAM ENGINES, BOILERS, EVAPORATORS, &c. allows accumulated air and ,oil to be discharged from time to 


19,845. H. Je East Dereham, Norfolk. Tur- time with but little waste of water, and at the same time its shape 
bines. [2 Figs.) November 5, 1900.—According to this invention 


& steam turbine is actuated by the impact of a small jet of high- 


out, it may be guided back into the working position. The 
brake strap mechanism is fitted at the upper part of the cable 
wheel, and comprises two straps connec to a‘differential lever, 
which may be tightened either on the right hand or on the left, 
and is operated through a bevel rack and wheel or a worm rack 
and worm, and is controlled by a hand-wheel through a worm and 
cog-wheel. (Accepted September 25, 1901.) 











permits even a small amount of accumulated air to act as a buffer 
to sufficiently reduce shock due to the spasmodic action of feed- 
— The feed-water is discharged towards the surface of the 

quid in the separator at some velocity, so that the oil and water 
are brought to its actual surface, where the oil floats and the air 
is given off. The drawing shows a feed-water cleaner and deaerator 
to the invention, combined with a surface feed-heater. 
October 9, 1901.) 











pressure steam carrying with it an induced current of gu, 
vapour, or exhaust steam. A turbine is illustrated in which a 
Venturi or injector-like draught-inducing device is shown. (Ac- 
cepted October 9, 1901.) 


16,727, H. H. Lak 
Chicago, Ill.. U.S.A.) Water-Tube Boil 
August 20, 1901.—In order to provide means for emptying con-| 21,608. G. H. Mann and J. 
tained water from water-tube boilers of the Niclauese and' Boilers. [2 Figs.) November 29, 1 


accordip 
London. (The Sterling Company, 
e, ug tl Fig (Accepted 


ton, Leeds. Tubular 
—This boiler, which is 


uptake or down-comer passage, and a stopper which may be depending cylindrical part at its centre, has in this _ 


rt of the | shaped externally as a horizontal cylinder with a vertically- 


a close- 
| topped firebox, from which the fire gases pass tubes to 
| Covered at the ends of the horizontal cylinder, and from 
| thence return through other tubes to a smokebox within the boiler 


| Fig.t Fig. 2. 





























space. Exhaust steam from the engine, ia order that it may be 
invisible when thrown out from the funnel, is heated from the fire 
oo by being caused to pass through the second sets of tubes, 
nto which tubes it is discharged (in such manner as to induce 
draught in them) from heating spaces at the ends of the hori- 
zontal cylinder. (Accepted October 9, 1901.) 


22,478. W. Hornsby, D. Ro and C. James, 
Grantham. Water-Tube Boilers. (2 Figs.) December 
10, 1900.—In water-tube boilers of the kind having astack of tubes 
arranged over a furnace and connected at the ends to steam and 
water drums, in order to improve the circulation, to insure free 
expansion for the bottom rows of tubes, and to provide for the 
better separation of mud, according to this invention two or more 
back headers arranged one above the other are used, and to the 
lower of these the bottom tubes of the boiler are connected. 











22478. 


Upper and lower mud-drums are provided, and in conjunction 
therewith are two sets of long flexible connecting nipples from the 
steam and water drums. One set of the ae ge is connected to 
the upper mud and water drum, which is attached by short 
nipples to the header immediately above the bottom mud-drum, 
and the other set of nipples is connected to the lower mud-drum, 
which is attached by short nipples to the lower back-header, no 
connection being made between the two headers or between the 
upper and lower mud-diums. (Accepted October 9, 1901.) 


22,479. W. Hornsby and D. Roberts, Grantham. 


Water-Tube Steam Eoilers. [2 Figs.) December 10, 
1900.—A simple form of large water-tube boiler, and such as is 
shown in the drawing, according to this invention comprises 


Fig.t 

















a firegrate of large size, and means to allow of stoking the came 
on two or more sides. The grate-bars extend from the back or 
dead wall of the furnace in the direction of the fire-doors through 
which they are stoked. Fireclay tiles s rted by the tubes are 
used as baffles. (Accepted Oct 9, 1901. 


TEXTILE MACHINERY. 


17,759. T. Lehner, Zurich. Artificial Horse Hair. 
October 6, 1900.—Twisted thread of cellulose or nitro-cellulose 
fibres is drawn through a solvent of cellulose, and after partial 
solution in the solvent taken up is then freed from the same by 
drying or washing. The solvent may be asolution of ammoniated 
oxide of copper, or of chloride of zinc, or ether, or alcohol. The 
treatment of the thread may be completed after dyeing, ifcolour is 
required, by drawing it through a collodion or other tra nt 
varnish. It is proposed to impregnate such threads at some stage 
of the process with incandescence salts or oxides in order that 
the threads may be used in the manufacture of incandescence 


gas mantles. (Accepted October 2, 1901.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in ser 
United States of America from 1847 to the ew time, an 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand 
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DIE FORGING.—No. XI. 
By JoserH Horner. 
Tue examples hitherto given have been princi- 
pally those of dies cast in iron or steel. But a 
large number of small stamps are cut in blocks of 
solid mild steel, not being liable to fracture, as 
some castings are. Some shapes are easily cut, 
others are not. This work is done by fitters or 





handy men who have acquired experience therein. 


A few examples of this class of work are given in| 


Fig. 328. 


Fig. 326. 
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formed wholly by machining ; but most require the 
assistance of the fitter, either in roughing out, or 
finishing, or both. In the early stages of the work 
the chipping chisel is used freely for roughing out, 
after which the details of the work are controlled 
by the shapes of the dies. 

The dies shown in Figs. 328 to 331 can be 
shaped mainly with milling cutters. The bosses in 
Fig. 328 can be roughed out only with cutters, as 
at A, A (Fig. 332), of a larger diameter than the 
diameter of the boss. The arbor, or shank, of the 


Fig. 330. 


easier to make, because the bosses can be milled 
to exact diameter and depth (see Fig. 334) ; and 
the web also, leaving por ich but the radii to be 
finished with a file; and even these can be roughed 
out, or even finished, with the milling cutter by 
manipulating the machine properly. 

A matter of considerable difficulty in work of 
this kind is to get the halves of pairs of dies to 
match properly. There are various ways of work- 
ing to insure this, and there is much similarity in 





this respect between dies and core-box work with 
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Fig .329. 
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annexed illustrations, to be followed by others in 
another article. 

The small double-ended lever or link shown in 
Figs. 326 and 327 is an example of a piece of work 
that would, when of small dimensions, be formed in 
a pair of cut dies. If we adopt the same mode of 
formation as that described in a previous article 
(vol. Ixxi., page 625), using roughing dies first, and 
then removing the double bevel formed in them in 
a pair of finishing dies, Figs. 328 and 329 would 
represent the first pair of dies employed, and Figs. 
330 and 331 the second. In cutting these much 
assistance may be derived from machines, but it is 
nt a class of tooling which an unskilled man may 
he safely trusted to carry through. Where this work 
is done, it is divided between the fitter at the vice 





and the machinist, the latter working to the in- 
structions of the former. Some shapes can be 





cutter would prevent a semicircle being cut in this 
way. The cutter may be either of the same thick- 
ness as the bosses or less. With a narrower cutter 
it would be necessary to traverse the same side- 
ways. As the cutter cannot get lower than the 
arbor permits, a considerable amount of metal still 
has to be removed with the chisel, and finished 
with a bent file. The web can be milled with an 
edge mill B or an end mill C; it is of no consequence 
which. The appearance of the die at this stage is 
seen in Fig. 333. Now, the corners of the bosses 
will have to be rounded, and the web merged down 
into the bosses (compare with Figs. 328 and 329). 
This is done with the chisel and file. 

The precise finish of this die, assuming that it is 
used as a roughing die simply, is not of so much 


regard to delivery, mentioned in our first article, 
but chiefly with regard to the matching of halves. 
The following are practical points involved. 

There are two principal methods of marking out : - 
one, in which each half is marked separately ; the 
other, in which one-half is marked from the other. 
Taking in the first place the method of matching 
which depends mainly on marking out, there are 
two cases—that of dowelled blocks, and that of 
blocks not dowelled—which constitute the larger 
number. In each the first stage is to. take rough 
blocks of steel, plane them on the faces and on one 
edge and one end. Thus in Fig. 535 the edges B 
ond C are planed quite square with each other and 
with the face A, both blocks being treated exactly 
alike (compare with Fig. 336, which shows 
the relations of faces and edges when laid 





importance as that of the next (Figs. 330 and 331), 
which must be quite exact But the latter is 


out flatwise edge to edge). In lining out, these 
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edges alone are squared or measured from pre- 
cisely as in working core boxes. If dowelled, 
the blocks are either dowelled together first, 
and the edges planed afterwards, or they are 
planed first and the centres of the dowels located 
reser ae 3 by the intersection of centre lines 
from the edges, as in Figs. 337 and 338, where the 
two blocks are laid open in their joint faces, with 
the centre lines marked, and the holes to be drilled 
marked on the intersections of the centre lines. 

There are two ways of marking out from tem- 
plets, whether dowels are used or not. One is 
shown in Figs. 339 and 340, each of which represents 
one half only of adie for the first and second opera- 
tions respectively of Figs. 328 to 331, as they appear 
with the templets A, A of the same size and shape in 

lan as the recesses to be cut, laid on the joint 
teas ready to be marked round. The templets, of 
sheet-metal, are themselves marked from centre 
lines as shown, and these are laid as carefully as 
possible on corresponding centre lines in the joint 
faces of the blocks. As these lines are transferred 
from one half to the other, being scribed directly 
down, and squared from the edges B and C in the 
previous figures, as near an approximation to accu- 
racy as possible is obtained in marking the outline 
of the portions to be recessed around the templets. 

Nevertheless, though all possible pains be taken, 
it is seldom that the edges of the recessed portions 
will be found exactly right when tested with a first 
forging or with a lead dummy. It is very difficult 
to work to the thickness of a line, even though the 
outlines are clearly centre popped, and so some 
fudging with the file has generally to be done before 
the halves match exactly. The test generally used 
is a mass of lead poured in when practicable, or a 
soft compo squeezed between, as in actual forging. 

Another way is one in which the test of accuracy 
in lining is transferred from the eye, in setting to 
centre lines, to the contact of edges to edges, 
shown in Figs. 341 and 342. A templet A is 
prepared, and pins are driven in near the edges, 
and these bear against the squared edges B C before 
referred to. In the illustration the face a is on the 
face of one-half the die. If the face b is placed on 
the face of the other half die, and the pins come 
against its squared edges, it is clear that the lever 
marked in both halves by the inner edges c cut out 
of the templet sheet A will be as nearly alike as it 
is possible by the method of marking out. 

he second method of securing the coincidence 
of the top and bottom dies is by transference. In 
this one half the die is cut out, and then the second 
half is marked directly from it. This also is a 
device practised in making core boxes. The trans- 
ference is done in some cases partly or wholly by 
a bent scriber, for which an open-ended die is 
necessary, in others it is effected by the contact of 
some material, as red lead. The first is the most 
accurate, because a fine line is produced which is 
readily worked to." The second is only practicable 
when the joint faces are in perfect contact, and then 
a thin smear of red lead on the face of the finished 
half will be transferred to the other half over the 
joint face, ceasing exactly at the cut edges. 

In working out the cross-sections of the recesses, 
templets of sheet metal are required. These 
resemble those used in core-box work, correspond- 
ing as a rule with both width, depth, and shape 
of the recess. Thus Fig. 343 shows a templet 
suitable for gauging the depth of the die in Figs. 
328 and 329 longitudinally, and Fig. 344 is one for 
the cross-section of the web. Other examples will 
occur later. 

The greater proportion of those dies which are 
cut in steel cannot be shaped directly and entirely 
with milling cutters, as that in Fig. 334, but the 
work has to be done almost wholly by hand methods. 
It is sometimes possible, however, to make a choice 
of the least evil—that is, of two directions in which 
dies may be jointed to embrace a given forging, 
one may be selected which, while equally suitable 
with the other from the smivh’s point of view, will 
involve less labour in cutting out the dies than the 
other. Thus in the example in Figs. 345 and 346, 
the easier way to joint the dies is that in the first 
illustration. From considerations of easy delivery 
the second would have a slight advantage. If two 
stamps are used, a roughing and a finishing, then 
Fig. 346 should be the roughing and Fig. 345 the 
finishing. The difference between these figures 
with regard to ease of construction is that the first 
lends itself to an almost complete formation with 
milling cutters, while the other does not. In 
Fig. 345 the boes can be milled out with an end 





mill, and so can the semicircular end B, and the 
bottom faces a, a and b, b. The edges c, ¢ can 
be milled with the edges of a face mill, and 
all that is then left to be finished by hand are 
the small merging radii. But in cutting out the 
die in Fig. 346 no such advantages exist, for nearly 
all would have to be done by hand—that is, with 
drills, chisels, and files. 

For a piece of work involving cutting out by hand 
chiefly, take the small pillaret in Figs. 347 and 348. 
Little can be done here with milling cutters. After 
the outline is marked out a number of holes are 
drilled (Fig. 349), the depths being carefully gauged 
by stops, because if only one hole goes a trifle too 
deep, the surface of the block will have to be planed 
over again. After the holes are drilled, the metal 
left between is cut out with a cow-mouth chisel, 
leaving a cleared-out space, in which some fine hand- 
work has to be done. First, the edges will be set 
in with chisels almost on the lines, but not quite. 
In the early stages of roughing-out it is safer to 
work just a shade inside the lines, because the 
edges will become bruised by the leverage of the 
chisels against them when cutting out the lower 
portions of the dies. If the edges are cut exactly 


Fig .361. 


Fig .362. 
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cutter gives the exact semicircle on the longitudinal 
centre line and the exact depth at the centre por- 
tions of the line b, b. Though the corners have 
to be cut out with gouge and chisel, and the 
depthing also along b, b, the work is lessened con- 
siduenkiy, and the portions on the longitudinal 
centre and on the planes b, b serve as useful 
guides for working by. The hexagon end can 
be milled entirely with an end mill. The first 
operation is that indicated in plan at D (Fig. 
357), and in section in Fig. 359, The mill D 
is cutting the vertical edges and working down 
as far as the plane a, from which the next 
facets start. The block is then tilted up, and 
the faces b, b finished in the manner shown in 
Fig. 360. A little filing of radiiisall that is neces- 
sary to connect the hexagonal part with the tapered 
stem. 

Where a large quantity of die-cutting is done, 
much assistance can be obtained from the use of a 
special machine and tools employed by die-sinkers. 
The machine resembles a vertical milling machine, 
with knee adjustable vertically, which carries a vice 
operated by compound slides. Frequently a slot- 
ting attachment is fitted to the head, or the latter 


Fig.365 : 











Fig.366. 











Fig . 367. 
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to the lines, they must be protected with angles of 
- or copper when the chisels bear hard against 
them. 

To insure correct results templets must be pre- 
pared for several cross-sections (Figs. 350 to 356), 
working from one end to the other in the posi- 
tions indicated by the same reference letters in 
Fig. 350. A templet of soft metal may afford the 
final test for accuracy, or a forging carefully 
finished to dimensions may be red-leaded, and laid 
between the dies, and metal removed with bent 
files and scrapers until the dies will close round the 
sample forging to a joint, and receive the impres- 
sion of the forging transferred by the red lead, 
practically over the entire surface. 

The work done thus is wholly a matter for skilled 
hand labour, of accurate cutting with chisels nearly 
down to the lines, followed by files, and finished 
with scrapers, and is, in such a case as this, rather 
tedious, and the lead test-pieces have to be resorted 
to now and again. Given machines and suitable 
cutters, the labour can be lessened considerably, as 
follows : 

Fig. 357 illustrates in plan how this may be done. 
The circles A, B show sections through milling 
cutters with semi-circular ends, one of which (A) is 
shown in vertical section in Fig. 358. The hole 
which A cuts could also be drilled from the end. 
With the mill B the recess for the tapered stem is 
cut nearly to shape, but, of course, not entirely. 
The cutter is traversed along at three separate 
settings on the three centre lines shown, giving the 
edges and the bottom, and leaving just a trifle to 
be dressed off with the file, in order to merge the 
three curves into one, using the templet C 
(Fig. 353). The dotted circles c, c represent a 
round-ended cutter of the same diameter as the 
boss, which is traversed a short distance. This 
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can be altered rapidly to act as a slotter, using 
proper tools for this work. Drills and milling 
cutters of various sizes are used for the revolving 
spindle. The roughing cutter is one with a semi- 
circular end which roughs out the metal rapidly in 
readiness for other cutters, or for chipping and 
filing to dimensions. 

Figs. 361 and 362 illustrate another awkward 
piece of work to be cut in dies. It is the pin of an 
equilibrium safety valve pivoted to its lever, and 
the pivoted end drops into the conical recess in 
the valve. The slot for the lever and the hole for 
the pin are tooled, so that the die is like Figs. 363 
and 364, The semicircular-ended milling cutter is 
the best to use here, at the end A, because it im- 
partsthe correct sectional shape at once(see Fig. 363). 
But a flattened cutter can be used at B and traversed 
to meet the portion formed by A. The tapered 
portion can be brought into approximate form with 
a small cutter traversed in three directions, as indi- 
cated by the dotted centre lines(Fig. 364). The square 
corners a, a would have to be cut, following after 
A, and the tapered stem will be finished by the 
gouge and file. Instead of using cutters A and Ba 
larger one C can be employed, and then the corners 
a, a would be finished at once. But the radius 
would be too large, and this would have to be 
finished with the chisel and file. Figs. 365 and 366 
show the fulcrum pin for a safety valve, and Figs. 
367 and 368 its dies. These are easily milled out, 
and the only portion that must be finished by hand 
work is the convex end, which will be done in the 
same manner as in Figs. 363 and 364. 





Stren PLates in JaAPAN.—We learn that the Japanese 
Naval Department is preparing to establish a steel-plate 
factory at Kure at a cost of 6,000,000 yen. The plant is 
expected to b3 in working order in three years. 
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THE NEW SUBWAY IN NEW YORK 
CITY. 
By Cuartes Preuint, C.E., New York. 
(Continued from page 740.) 

‘Tae next part of the subway is also divided into 
two sub-sections, called ‘‘A” and ‘‘B” respectively. 
Section 6a begins at 60th-street, and ends at 81st- 
street ; Section 68 begins at 81st-street, and ends at 
104th-street. As the two sub-sections are being 
constructed by the same contractor and by similar 
methods throughout, they will be here described 
together. The work is done by Mr. William 
Bradley, the contractor, with Mr. R. G. Collins, 
Mem. Am. Soc. C.E., as chief engineer. 

This section of the subway follows Broadway 
from 60th- street, near the Circle, up to 104th-street. 
Until a few years ago, the part of Broadway north 























Fig.60. 
Lr 
k-+- 12°64.-9 

a: by 

S : 

2 |e 12'6*-3 BL 

: J] 

H g 

x ; 

Pe, ‘ eT ed 
4 H f. 

¢ La ; eS 
j eS Pa \ al ss 


























eo etiie - ; g 
CROSS SECTION OF THE SUBWAY NORTH OF 967*S™ STa 











rer] 


Descending Grete 0 Gragle 0-17 


LONGITUDINAL SECTION SHOWING THE BRACING OF THE 
(728 4) COLUMNS 









































Height of Truss 14:0" 
Fig. 63. 
Crib maole of 
ambers 
12's. 





At a point north of 96th-street the line for local 
trains runs up an incline of 1.4 per cent., while the 
expresses descend at an inclination of 0.11 per 
cent. Near 103rd-street, the two central tracks, 
which are 14 ft. below the outside ones, turn to the 
right and continue on the east side of the subway. 
The two outside tracks then come closer together, 
and after crossing over the central tracks they run 
under and along Broadway, thus forming the west 
side line. 

The standard four-track section of the subway 
has been used on Section 6 up to 96th-street, after 
which, as the lines run on different levels, a modifi- 
cation had to be made. The isolated columns, 
formed of bulb angles and riveted to a central 
plate, so that their cross-section is made to resemble 
the letter H, are here increased in length, so that 
the top is on the same level as the side I-beam 
columns—13 ft. high. The }{ columns are braced 
both longitudinally and transversely, as shown in 
Figs. 60 and 61. At a point south of 103rd-street 
the central tracks dip down 14 ft. below the out- 
side tracks, being covered over with a semicircular 
concrete arch. They then turn to the right and 
enter Section 7 at the eastern building line of 
Broadway and 103rd-street. The two upper tracks 
then run closer together, thereby admitting the 
insertion of a third track. They all pass over the 


Fig.62. 
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of the Circle was officially known as the ‘‘ Boule- 
vard,” and so continues to be called by the people. 
Being wide and well-paved, it forms one of the 
finest driveways of the city. It is lined on both 
sides with elegant residential mansions ; and, as it 
follows graceful curves, the monotony that one 
finds on the long, straight avenues of the city is 
entirely absent. The middle of the Boulevard is 
occupied by a parkway bounded by rows of elm 
trees, close to which lie the tracks of the Seventh 
and Tenth-avenues trolley lines. 

The four tracks of the subway are located sym- 
metrically with the axis of the Broadway (the 
Boulevard) ; and when the underground structure 
will be completed, openings will be made in the 
parkway for ventilation and illumination, which 
openings will be fenced in, as already shown in 
Fig. 4, page 478, 

‘his section provides three stations for local 
trains—viz., at 66th and 82nd-streets, and two for 
expresses at 72nd and 96th-streets. The station at 
9%6th-street will be the last on the subway for ex- 
press trains. These trains will run, therefore, 
from 96th-street down to the City Hall, which is 
the terminal station of the road for the present. 











concrete arch with a box section formed of steel 
bents of the same dimensions as in the standard 
section of the subway. There is, however, this 
difference: that as there are gnly three tracks 
instead of four, the bents are made upof only two 
separate columns. The columns of the west side 
line will rest on the top of the arch of the east side 
line ; and for the purpose of distributing the pres- 
sure over a larger surface, their footings will rest 
on grillages of steel beams placed on the extrados 
of the arch. 

The work on this section had to be done through 
rock and loose soil in about equal quantities. The 
rock is the usual mica-schist encountered everywhere 
along the subway. In this section it appears as a 
thin stratum, with an almost vertical dip, while at 
some points it is friable and rather disintegrated. 
The loose soil consists chiefly of good loam with 
very little water, so that no trouble was met either 
in excavating or in building this section of the 
subway. 

The re-arrangement of the underground pipes 
and conduits, which preceded the construction of 
the subway, gave the contractors quite an amount 





of trouble. This necessitated tearing up a great 








portion of the road without much apparent benefit 
to the subway, which brought down on the con- 
tractors the wrath of the people and severe criticism 
of the daily press. 

Mr. Alfred Craven, division engineer of the Rapid 
Transit Commission, under whose very able direc- 
tion Section 6 is being constructed, told the writer 
that the rearrangement of the pipes, electric con- 
duits, and manholes gave more trouble than the 
building of the. subway itself. These mains form 
an underground network running in every direction 
and at different depths. Such a condition of things 
would not greatly interfere with the subway wher- 
ever the roof is well below the surface of the street, 
but it is quite otherwise when the roof lies close 
to the surface, as is the case at many places along 
Section 6. Mr. Craven laid before the writer a 
large drawing showing the kind of work which 
they are continually doing. It was being carried 
on at the intersection of Broadway and North- 
avenue at 66th-street. The roof of the subway is 
here only 2 ft. 4 in. below the concrete bed of the 
surface cars, while all along Broadway runs a 36-in. 
water main. As there was not room forsuch a main, 
it was tapped on one side of the new road, a similar 
main being placed on the other side, communication 
between the two being effected by three 24-in. piper, 
as shown in Fig. 62. Here, again, a new difficulty 
sprang up. It was found that the electric conduits 
running along the surface tracks had either sunk 
down or else were not laid with all the care required 
by the plans, so that they interfered very materi- 
ally with the laying of the new pipes. It was 
decided therefore to rebuild the ducts as the 
readiest solution to the tangled difficulty ; but 
this took up much time, because new plans had 
to be prepared, various permits obtained, and 
lengths of the road torn up, and all this without 
any apparent advance being made in the construc- 
tion of the subway. Similar difficulties were 
frequently met in this section along Broadway. 
Owing to the small depth of the roof of the sub- 
way, many of the electric manholes were either 
rebuilt larger and shallower, or else constructed 
entirely outside the line of the new road. 

The four-track subway along Section 6 is built 
by means of a single wide trench, without inter- 
fering with the street traffic. The car-tracks were 
left undisturbed, being supported on needles, 
which rested at first on trusses, but afterwards on 
uprights. The use of trusses is commendable, as 
they leave a large space below, which enables the 
work to go on quickly and regularly. The trusses 
are continuously pushed forward, so as to be always 
at the front of the excavation, the work being 
carried on in the following manner: A shaft or 
porthole 6 ft. square is sunk down to the founda- 
tion of the subway on each side of the track, 
four 12-in. by 12-in. uprights are set up, and 
a crib of timber 12 in. by 12 in. is built across 
the uprights until the surface of the street is 
reached. A truss is then placed along the 
tracks, and about 3 ft. from the rail the tie-beam or 
lower. chord rests on the surface of the street. 
Under the other end of the tie-beam of the truss 
the soil is excavated until rock is reached, and 
another crib built as indicated in Fig. 63. When 
the abutments of the trusses are thus made secure, 
the excavation begins close to the uprights. At 
distances of 5 ft. needles 10 in. by 12 in. are placed 
under the concrete bed of the car-tracks. The 
needles are supported by iron stirrups composed of 
1}-in. iron rods, bolted from below to a fish-plate 
4 in. wide, 1} in. thick, and 18 in. long, placed 
lengthwise, and bolted above to two similar fish- 
— placed across the tie-beam, as seen in Fig. 64. 

e ground under the needles is then excavated, 
and two uprights set under each needle, after which 
the stirrups are removed, so that the car-tracks 
are strutted directly to the foundation of the sub- 
way. The material under the crib forming the 
north abutment of the truss is then taken away ; 
and while this is going on, the crib is temporarily 
supported by small timbers until the iovak of the 
foundation of the subway is reached, when four 
uprights are erected. The truss is then moved 
forward, its south end finally resting on the crib, 
which previously supported the other end. A new 
crib abutment is next built for the advanced end of 
the truss, and the material below excavated as 
already described. The concrete foundation of the 
subway is then laid in the space which has been 
cleared, the bents are erected, and the arches of the 
side walls and roof constructed. As soon as the 
substructure of the car-tracks rests firmly on 
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COMPOUND GOODS LOCOMOTIVE FOR THE PRUSSIAN STATE RAILWAYS. 


CONSTRUCTED BY THE STETTINER MASCHINENBAU ACTIEN GESELLSCHAFT “VULCAN,” BREDOW, STETTIN. 


(For Description, see Page 771 ) 
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On turning the jacks, the braced trusses are sup- 
ported by the two trucks which are then pushed 
forward. When the required spot has been reached 
and the jacks turned off, the trusses finally rest on 
the surface of the road. The cross-beams are then 
removed and the car-tracks cleared again. The 
time required to advance the king-posts is about 
10 minutes, but more time is needed to advance 
the bow-string and the Pratt trusses. As these are 
very low, they cannot be braced once for all, and in 
consequence time is lost and the traffic obstructed. 
Mr. Collins, the engineer in charge, while admitting 
the handiness of the iron trusses, gives preference 
to the king-post truss on account of the facility 
with which it may be advanced, and the saving of 
time arising from the permanency of the bracing. 

The excavated material is removed from the 
trench by means of derricks provided with a bull- 
wheel and operated by three drum engines. Both 
guy and stiff-legged derricks are employed, being 
placed alongside the trenches. The only cableway 
used on this section is of the Carson-Lidgerwood 
type ; it works between 70th-street and 7st-street. 
The excavated material is hoisted in steel buckets 
avd dumped directly into the carts by means of a 
chute built on a scaffolding, under which the wagon 
passes. 

The drilling machines and hoisting engines were 
operated until the end of October by steam from 
tubular boilers distributed along the line at dis- 
tances of 400 ft. At that time the contractor fully 
realised that the work would proceed more re- 
gularly and economically if done by compressed 
air supplied from a central plant rather than by 
steam from distributed boilers. Accordingly, after 
using steam power for a whole year, he erected a 
compressing plant at the foot of 79th-street, near 
the North River. The plant consists of four tubular 
ilers, aggregating 500 horse-power, and two 24-in. 
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by 30-in. compressors. The compressed air is con- 
veyed to the working line through an 8-in. main 
buried in the ground. Before the adoption of com- 
reg air, a small portable compressor, driven 

y a kerosene oil engine, was used in riveting the 
bents. This section has also a steam stone crusher 
placed at 86th-street and Broadway, which sup- 
plies all the crushed stone needed in making 
cement. 

The new plant was started at the beginning of 
November, so that figures are not yet available to 
compare the efliciency and economy of the two 
kinds of motive power. A rough estimate has been 
made, which shows a saving of 30 dols. a day in 
favour of compressed air. It seems a pity that the 
contractor was not aware from the outset of the 
advantage to be derived from the use of compressed 
air. The experience acquired is dearly bought, 
and will not Os lost sight of by the profession. 

(To be continued ) 





ENGINEERING SCHEMES IN 
PARLIAMENT. 


(Concluded from page 749.) 

Last week we noticed the several railway exten- 
sions to be considered in the next session of Parlia- 
ment, and we now propose describing the other 
projects to be dealt with either in the same way as 
private Bills or as provisional orders to be sanc- 
tioned by the Board of Trade; light railways, 
which come before the Light Railways Commis- 
sioners, are described in a separate article in this 
issue. Of Parliamentary schemes.there are fewer 
than last year; but this is, perhaps, made up for 
by the number of light railways, which are more 
than usually numerous. The total number of pro- 
jects is 318, as compared with 362 a year ago, the 
decrease being most marked in connection with 
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miscellaneous schemes and provisional orders. The 
number of railway projects is practically the same— 
48 against 46. There are the same number of 
tramway Bills—24; but in many of the miscellaneous 
or *‘ omnibus” Bills tramway extensions are pro- 
vided for. Provisional orders number 174, as 
compared with 199 a year ago, and there are 72 
miscellaneous Bills, as compared with 92 last year. 


Exectric Licutinc ScHEMES. 


The electrical schemes are very numerous, many 
of them being the subject of applications for pro- 
visional orders, while others are included in mis- 
cellaneous Bills. It is particularly noteworthy 
that the number of local authorities applying for 
power to supply electricity shows a greater increase 
than is the case with private promoters. Compara- 
tively small urban districts display considerable 
courage in this respect ; and, obviously, their only 
hope of financial success is in the prosecution of large 
‘* bulk ’ schemes, which will obviate for them the 
risk of having a large generating station to supply 
a slowly-growing clientéle, and at best a variable 
load. Of such large ‘‘ bulk” schemes quite a number 
are to be promoted next session. The county of Kent 
is included in one, with a generating sta- 
tions at Strood, on the River Medway ; at Sturry, 
in the rural district of Dover ; and in the Tonbridge 
district. In the case of Gloucestershire, the gene- 
rating stations are evidently to be at Oainscross, in 
the rural district of Stroud ; at West Dean, on the 
Great Western and Midland Railways. Leicester- 
shire and Warwickshire form the third district, 
with stations at Newbold-on-Avon, Leek Wootton, 
Meriden (near Birmingham), Hinckley, Blaby, and 
Measham. Derbyshireand Nottinghamshiretogether 
form another district ; while Northumberland makes 
a fifth area, with stations at North Seaton. and 
Cowpen ; and in this connection it may be s‘ated 
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that the Newcastle company seek an exten- 
sion of their territory away to the north, in- 
cluding Morpeth and Blyth, while another area of 
Northumberland is claimed by a company, includ- 
ing the Morpeth, Ashington, Newbigging-by-the- 
Sea, Bedlingtonshire, and Morpeth (rural). Corn- 
wall is also to be made into a ‘‘ bulk” supply dis- 
trict, as is also the West Riding of Yorkshire; 
while one or two municipalities, ‘notably Birming- 
ham, Swansea, and Leicester, and the local authority 
of Finchley, seek powers to supply a much larger 
area than is included in the municipal boundaries. 
Indeed, even some of the urban district councils 
have similar ambition, but they are so little known 
that no advantage could result in their being named 
here. The North Metropolitan Company, owners 
of one of the ‘ bulk” schemes already authorised, 
seek an extension of powers, and propose to make 
a supply station alongside the Midland Railway at 
Edgeware-road, at Willesden. 

We give a list of the sshemes, distinguishing 
those promoted by the local authorities and com- 
pany projects. It is not necessary to refer further 
to all of these. The Board of Trade Bill is to pro- 
vide for the alteration and re-adjustment of the 
areas of supply within the Administrative County 
of London, so as to make the boundaries of such 
areas co-terminus with the municipal boundaries 
fixed by the Local Government Act of 1899 ;' and 
in the notice, 44 provisional orders are ‘scheduled, 
affecting 27 promoters, of which 10 are companies. 
The London County Council scheme is to secure 
sanction for an arrangement whereby they may 
co-operate with the municipal authorities of London 
in the ultimate purchase and working of electric 
supply works. 


Execrric Suppty ScHEMEs. 
Public and Local Authorities. 
Board of Trade. Edmonton. Nairn (N.B.). 
— Eston (Yorks). Norwich. 
Abertillery. Finchley. Otley. 


ny and the British Electric Traction Company. 

he first-named propose a series of lines from 
Hammersmith, through Shepherd’s Bush and Bays- 
water-road, to the Edgware-road at Marble Arch, 
part of which route is also scheduled by the London 
County Council. But the company’s scheme is more 
extensive, taking in also Wormwood Scrubbs and 
Latimer-road. Another line is to be made across 
Hammersmith Bridge, through Barnes, Mortlake, 
and Richmond, while the existing line from Rich- 
mond to Kew Green is to be reconstructed for 
electric traction. A third line will extend from 
Kingston, through Norbiton, New Malden, Merton, 
and Wimbledon, continuing on to Wandsworth as 
far as the ‘“‘ Plough.” There are a number of local 
branches within the Wimbledon and Merton 

arishes, while ‘‘light railways” extend to Hampton, 

unbury, and to Willesden, so that it will be seen 
that all the western districts will be embraced by this 
comprehensive scheme. The project of the British 
Electric Traction Company is equally extensive. 
It is a development of the Croydon system, which 
goes as far south as Purley ; the lines now pro- 
jected will connect Mitcham, Morden, Carshalton, 
Sutton, Wallington, Beddington, Beckenham, 
Lewisham, and Ruaes. In the East of London, 
again, several extensions are proposed : the West | 

am Burgh authorities are seeking for power to 
extend the North Metropolitan Tramways through | 
Stratford Broadway, along a new street to West | 
Ham-lane, where the railway will join a line autho-| 
rised in 1900. °. The authorities at Romford propose | 
a line connecting with the Ilford Tramway. | 

Of provincial lines, probably the most interesting | 
are several connected with the industrial district | 
north and south of the River Tyne. The British | 
Electric Traction Company, amongst their many | 
schemes, propose to connect South Shields and 
Sunderland with several branch lines. The South | 
Shields Corporation project an extensive scheme | 
of electric power within the burgh, and the pur- | 
chase of the company’s lines now in use. The 





ampton about 3$ miles, the Aberdare line about 4 
miles; while at Brighton about 1 mile is to b: 
added, connecting the town with the Grand Parade; 
while the Brighton and Rottingdean Seashore tram- 
road is to be departed from, and a tramway line on 
open viaducts built below high-water mark, the 
length being about 24 miles; but it is difficult to 
conceive how this, with its great cost for girder 
construction, will yield any better financial result 
than the existing futile effort at novelty. We give 
a list of the schemes brought forward. 


Tramway SCHEMES, 
Local Authorities. 


Aberdare. 
Ashton - under - 
Lyme. 
Birmingham. 
Bournemouth. 
Bradford. 
Brighton. 
Cheadle and Gat- 
ley. 
Chiswick. 
Devonport. 
Erdington (War- 
wickshire). 
Exeter. 


| Garston and Dis- 


trict. 
Halifax. 


Aberdeen (N.B.). 
Birmingham and 
Midland. 
Brighton and Rot- 
tingdean Sea- 
shore Tramroad 
Cavehill & White- 
well (County 
Antrim). 
Croydon and Dis- 
rict. 
reenock & Port 
Glasgow(N.B.). 
Hastings. 
Hove, Worthing, 


Abram. 
Ardsley, East and 
Weat. 


eat, 
Ashton - under - 
Lyme. 
Barton Regis. 
Beeston (Notts). 
Birkenhead. 
Birmingham. 
Blaydon. 
Bournemouth, 
Camberwell. 
Carnarvon. 
Chester-le- Street. 
Chiswick, 
Cleethorpes. 
Dartford. 
Dover. 
Dumbarton(N.B.) 
East and West 
Molesey. 


Amble. 
Belfast. 
Carnoustie (N.B.) 


Church Stretton. 

Cowes. 

Cornwall. 

Derbyshire and 
Nottingham- 

ire. 

Enfield. 

Frinton-on-Sea. 

Gillingham. 

Gloucestershire. 

Hindhead and 
District. 


Garaton and Dis- 


tricb, 
Gillingham(Kent) 
Glasgow Corpo- 
ration,Chinning 
Park (N.B.) 
Govan. 
Hitchin. 
Holyhead. 
Lees. 
Leicester. 
Leyland. 
Liverpool. 
London County 
Council. 
Louth. 
Lower Bebington. 
Mytholmroyd 
(Yorks). 


Companies. 
Leadgate. 
Leatherhead and 

District. 
Leicestershire and 
Warwicksbire. 


Morpeth, Ashing- 


ton, Newbig- 
ging . | - the - 
a, edling- 
tonshire an 
Morpeth (Ru- 
ral). 
Newburn. 
Newcastle-on- 


'yne, 
North Metropo- 
litan Electric 


Paignton. 
Saddleworth. 
Salford. 
Slougb. 
Springhead. 
Stanley (Yorks). 
Stevenage. 
Stockton (Rural). 
Stoke Newington. 
South Bank in 
Normanby. 
Southwark. 
Swansea. 
Thornaby-on- 
Tees. 
Tipton. 
Tottenham. 
Wood Green. 
Woolwich. 


Northumberland. 

Paignton. 

Penartb. 

Pokesdown, 

St Andrews 
(N.B.) 

Seghill, Earsdon, 
and Tynemouth 


(Rural 
d South Wales. 


Stanley and Tan. 
field. 

Tadcasterand Dis- 
tricbd. 

Trefriw(Denbigh). 
adhurst. 

West Riding of 


Sunderland Corporation propose about a mile of| #24 District. 


new lines within their boundary, while north of the | 


Heywood. 
Leeds. 
Lees, 
Leicester. 
London County 
uncil, 
Manchester. 
Middlesex County 
Council. 
Mountain 
(Glamorgan). 
Newcastle - on - 
Tyne. 
Newport (Mon.). 
Nottingham. 
Pontypridd (Gla- 
morgan). 


Companies. 
—_ United 
mpany,. 
prs end and 
Swinton. 
North Metropoli- 
tan. 


N. Staffordshire. 


Grangetown. 
North Shields, 

Tynemouth, & 

District. 
Northumberland. 
RossendaleValley 
Rothesay (N.B.). 


Ash 8 


Preston. 
Rhondda. 
Romford. 
Salford. 

South Shields. 
Southampton. 
Southport. 
Stockport. 
Sunderland. 
wansea. 
Tipton. 
Todmorden. 
York. 

Walker, Urban. 
West Ham. 
Wigan & Distric'. 
Wolverhampton. 


Saddlewortb, 
re, & 


ees. 

Scarborough. 

South Shields, 
Sunderland, & 
District. 

Southport 
Lytham. 

Torquay 
Paignton. 

Tyneside. 

West Riding 
(Kuottingley 
Extension). 

Wrexham. 


and 


and 


The Halifax notice is interesting from the fact 


Kent. Power. Yorkshire. 


TraMWway ScHEMES. 


As we have already suggested, many of the light 
—— are practically tramways; but it is not 
possible here to differentiate, and thus, under this 
heading, we deal exclusively with such lines as are 

romoted as private Bills or provisional orders, 
eaving for separate consideration applications to 
the Light Railways Commissioners. Here also the 
number of cases where private enterprise is respon- 
sible bears only a proportion of about 35 per cent. 
of the total ; but, at the same time, many of these 
are of far-reaching importance. We give a lis} of 
the schemes. The most important, of course, are 
those in connection with the Metropolis—the 28 
odd miles promoted by the London County Council 
and dealt with in our article last week on railway 
communications within the Metropolis (page 748 
ante)—but there are very extensive suburban lines 
proposed by the London United Tramways Com- 





Tyne there are several projects, including one em- 


bracing Wallsend, Walker, Long Benton, South and 


North Gosforth, and Cockslodge, promoted by a 
company ; while the Newcastle Town Council pro- 
pose about 11} miles of line to embrace many of the 


same districts, which are mostly without the muni-| 
The Northumberland Company | 


cipal boundary. 
seek permission to purchase existing tramways 
along with the powers which local authorities or 
companies already possess, and propose tramways 
between Morpeth and Bedlington (74 miles), Bed- 
side and Blyth (3} miles), and Ashington and New- 
bigging (5 miles), with electric power station at 
Cowpen, Bedlington, and North Seaton. 

But the most lively contest will probably be that 
between Manchester and Salford. The first-named 
city, in addition to several new lines with 
two new power stations—the one in South Man- 
chester, of 57,905 square yards, the other in North 
Manchester, of 28,108 square yards—wish to absorb 
the Salford Corporation tramways, which are at 
present entirely independent, so that passengers 
travelling between the two adjoining cities require to 
change cars at the ‘‘frontier.” The Salford Corpo- 
ration are not quite so uncompromising in their atti- 
tude of their Bill, for in it they suggest the formation 
of a joint board to work the tramway systems of both 
cities.conjointly. The Birmingham Corporation 
have ‘a large extension in contemplation, and at 
the same time private promoters propose extensive 
lines in the neighbourhood of the Midland city so 
as to include Handsworth, Sniethwick, Oldbury, 
Rowley Regis, the intention being to run these 
lines with electric power, and to reconstruct the 
existing horse tramways. The Leicester Corporation 
proposes the construction of close upon 20 miles of 
electric tramways; Bradford, 11 miles; Preston 
of about 14 miles; Halifax, about 11} miles of 
tramway, and the last-named city proposes the 
running of omnibuses as well as motor cars. 
Rhondda also wishes to go beyond its borough 
boundaries with electric cars, the mileage pro- 
jected being 17, with generating stations at Maerdy 
and a car stable at Treherbert. The York Corpo- 
ration proposes to purchase the present company’s 
undertaking and to equip it electrically. The 
Mexborough scheme is of considerable extent, 
including also Rawmarsh and Swindon, with 
runni powers to Rotherham and Greaves 
borough—all in the West Riding. The Stockport 
new lines are about 3 miles long, those at South- 


| that the Corporation proposes to create an accident 
fund for meeting claims upon them under the 
Employers’ Liability and Workmen’s Compensa- 
tion Act, and also the establishment of a fund for 
the encouragement of thrift among the officers and 
servants of the Corporation ; contributions being 
received from the men, and payments made on 
retirement or death. 


Water Works UNDERTAKINGS. 


The most important schemes under this heading 
are those in connection with the purchase of the 
companies supplying the Metropolitan area. The 
Board of Trade give notice of a Bill which, of 
course, will be brought in as a Government 
measure, and has every prospect therefore of 
being carried into law, apart altogether from 
the fact that its provisions are much more 
reasonable and politic than those suggested in 
the scheme of the London County Council. The 
Government propose to create a new London 
| Water Board to acquire and to carry on the under- 

takings of the nine companies now in existence ; 
| and this Board will be representative of all councils, 
‘county boroughs, urban districts, as well as of 
the London County Council, the Corporation of 
the City of London, the Conservators of the Rivers 
Thames and Lea, and others placed in corporate 
authority over the areas supplied by the companies. 
This area will, in the future, include Sunbury, 
Chessington, and Cuddington. The terms of pur- 
chase, of course, will be determined by arbitration, 
and in this connection it is provided that no allow- 
ance will be made for enhancement or depreciation 
of the market value of any shares or stock which, 
in the opinion of the arbitrators, is due to the pass- 
ing, or anticipation of the passing, of the intended 
Act; while at the same time the Water Board will 
have power to defray the costs of the re-investment 
| of the money paid for mortgages, debentures, &c. 
The Water Board will have power to supply 
water in bulk to such local authorities within 
the area as desire to retail the supply themselves. 
The London County Council Bill this year proposes 
‘that the Water Committee of the Council will in- 
clude representatives of the several authorities at 
present existing within the area of supply of the 
various Metropolitan companies ; and it remains 
to be seen whether the Legislature will accept this 
compromise instead of creating an independent 
board with all the powers. 
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There are a much larger number of Bills for 
adding to the existing supply of various districts 
than in some previous years, a circumstance which 
is probably due to the recent great drought through- 
out England ; but in no case are the works of any 
great magnitude, being mostly the boring of wells 
and the construction of reservoirs in connection 
with such pumping stations. So far as can be 
gathered, there are no schemes where the one 
source of supply is coveted by more than one 
authority—excepting, perhaps, in the case of the 
Consett and Weardale projects, the proposed reser- 
voirs being in close proximity. The Consett 
Burgh Council propose to construct a dam, 
19 chains long, across the Belldon Burn, in the 
parishes of Hexham and Allendale, with a conduit 
and catchwater from the reservoir to the water- 
course of Westerlysike at Weardale, and a line of 
piping to join with the existing main; while a 
pumping station is also proposed at Hunstanworth, 
with a piping to the service tank at Muggleswick. 
The Weardale Company’s scheme suggests an 
agreement with the Consett authorities on the 
subject. The company propose a dam, 24 chains 
long, to impound the waters of the Burnhope Burn, 
and another dam, 21 chains long, to form a re- 
servoir at the Wascrow or Waskerley Beck, with 
the necessary line of piping. In both cases tram- 
road connections with the North-Eastern Railway 
are proposed. 

Of the other schemes for adding to supply, 
mention may be made of the Wolverhamptcn 
project, which proposes to sink two wells in 
the parish of Worfield, with a line of piping to 
the town reservoir at Tettenhall, with another 
service reservoir at Sedgeley. The Grand Junc- 
tion Company wish to include Sunbury within 
their area of supply, and propuse an increase of 
capital. The Wrexham local authorities intend to 
construct new storage reservoirs in the parish of 
Esclusham-Above, with aqueducts to the filter-beds 
and existing mains. They also seek power to 
acquire lands within the drainage area of Pentre- 
bychan Brook so as to prevent pollution. At Bux- 
tun two additional reservoirs are proposed on Stan- 
ley Moor, near to the Buxton and High Peak line 
of the London and North-Western Railway. These 
reservoirs, which will be each 143 yards by 200 
yards, will necessitate road diversion and new lines 
of piping, &c. The Bristol Company intend to con- 
struct a new line of pipes from the filter-beds of Bur- 
row Gurney to Bishopsworth, where a covered ser- 
vice reservoir, having an area of 90,000 square feet, 
is to be constructed ; another, of 22,000 square feet, 
is to be built in Bristol, with the necessary conduits 
to the distributing mains. At Menai Bridge an 
open reservoir is to be formed by a puddle embank- 
ment across the stream called Afon Rhyd Lilian, 
and there is to be fitted an hydraulic ram at the 
delivery pipe from the reservoir. The Bedford local 
authority intends to construct a pumping station 
at Henlow; and in connection with it a tank reser- 
voir at Hammer Hill, with the necessary. pipe 
connections to the supply mains. The Nottingham 
Corporation propose a covered service reservoir 
at Greasley, and another at South Welford, with 
the various new lines of piping. The scheme under 
‘* Croft” in our list of privately-promoted schemes is 
almost unique, as it is promoted by a lady—the wife 
of Mr. Charles McLaren, K.C.—and is for authority 
from the Board of Trade’*to erect a pumping 
station in a quarry at Croft, with a reservoir ad- 
joining, and all the necessary’ filters and piping for 
the supply of this Leicestershire parish either in- 
dividually or through the.‘local* authority. The 
Limpsfield and Oxted scheme ‘is for the sinking of 
a well at Tatsfield, the construction of a reservoir 
of 10,000 square feet close to the main road to 
Edenbridge, with the necessary piping ; while at the 
same time the parish of Cowden is to be in- 
cluded within the area of supply ; and, with 
an increase of capital, the company wish to 
supply water in bulk to any urban or borough 
council. The Pinxton Coal Company propose 
a public supply for this Derbyshire district ; the 

igham scheme is for the creation of a joint 
water board for the three parishes named in the list; 
whilethe West Hampshire projectis for the purchase 
of the Barton-on-Sea undertaking. The Welsh 
scheme with the terrible name of Ystraddfellte is for 
the constitution of a joint board, to include the local 
authorities of Neath and Aberavon, and is for the 
construction of a reservoir on the River Tringarth 
by the making of an embankment 307 yards long, 
Which will impound the waters and store them 


in a lake extending 1314 yards up the valley. 
In connection with this there will be six ser- 
vice reservoirs at various points, the largest 
being 300 ft. by 140 ft. The Ticehurst scheme 
is for the supply of several adjoining parishes, 
for which oe four wells will be sunk. 
The North Warwickshire Company Bill is for the 
sale of part of the undertaking to Coventry, the 
increase of the area supply to include one or two 
rural districts and the sinking of a well at 
Hampden, in Arden. The Newcastle Company 
propose the construction of an embankment, 
27 chains long, across the River Rede, in Belling- 
ham, for the enlargement of the Catcleugh reservoir; 
while four service tanks are to be constructed— 
three at Byker and another at Benwell. The Bir- 
mingham Corporation Bill is connected with road 
diversions. The Findon local authorities intend con- 
structing anew pumping station, with a covered 
service reservoir. At Marlow a company intend to 
sink wells at Little Marlow and construct a reser- 
voir at Wooburn. At Knutsford a well is also to 
be sunk to augment the supply into an existing 
reservoir. 

The Portsmouth Corporation propose to extend 
their pipe line. Margate has a project for a new 
pumping station at Wingham, and a high-service re- 
servoir at Victoria-road. Huddersfield proposes to 
revive powers they secured in 1890 for the con- 
struction of the Butterley storage reservoir, in the 
parish of Marsden, by impounding the waters of 
the Wessenden Brook; while a tank is proposed 
at Shepley for the by-wash from the Wessenden 
Head reservoir. The Devonport Company have 
also an extensive scheme for the construction of a 
reservoir at Beardown by damming the River 
Cowsic to the south of the existing weir. Thedam 
will be 10 chains long, and the reservoir will extend 
north-westwards up the valley about 72 chains; 
aqueducts will be laid to convey the water into the 
Cowsic leat, but, as in the adjoining borough of 
Plymouth, the leats will ultimately be superseded 
by enclosed aqueducts. The Kent scheme is for 
extending the area of supply to include Tatsfield in 
Surrey and Westerham in Kent. The Street 
Urban District Council propose a reservoir at 
Rodney Stoke, Somerset, with lines of pipe through 
several parishes to a new low-service reservoir at 
Street, and pumping plant to raise the water to a 
high-service reservoir of 50,000 gallons capacity. 
At Rhondda a new well and pumping station is 
projected at Ystrad-y-fodwg, with lines of piping to 
existing reservoirs. 

In Scotland there are two or three schemes. 
Nobel’s Explosives Company propose to dam a 
stream in Ayrshire with an embankment 318 yards 
long, and to construct the necessary filters and 
piping to supply their works at Ardeer ; while the 
Irvine Corporation propose two reservoirs to be 
constructed by embankments impounding the waters 
of ariver in Dalry parish, with by-wash channels, 
filters, &c. 

Water UNDERTAKINGS, 
Local Authorities, 


London Water Glasgow Corpora- Menai Bridge. 
Board. tion (purchase - 
— of ilngavre Rhondda. 

Abertillery. Company). Street. 
Bedford. Higham Ferrers Swahsea. 
Birmingham, and Rushden. Uckfield. 
Buxton. Huddersfield. Whitstable. 
Consett. Irvine (N.B.). Wolverhampton. 
Darley Dale. London County Wrexham. 
Devonport. Council. Yatraddfellte. 
Finedon. Margate. 
Companies. 

Beccles. Newcastle _ and .Limpsfield and 
Bristoe. : Gai r Oxted. 
Consett. Nobel’s Explo- Ticehurst. 
Croft (Leicester- sives Company, Warwickshire. 

shire). Works Supply. Weardale. 
Kent. North Warwick- Weardale and 
Knutsford shire, Shildon. 
Marlow. Pinxton. West Hampshire. 
Mid Kent. Portsmouth. Woodford Halse. 


Gas UNDERTAKINGS. 


In connection with the gas undertakings, the 
most-notable point is that several works are to 
have plant for the recovery of residual products ; 
others seek power to fit plant for the producer gas 
on the Mond, Dowson, or other system,. while 
there are several undertakings which aspire to 
supply gas in bulk. Many of the Bills are asso- 
ciated purely with financial arrangements, while a 
number are for adopting the system of sliding scale 
of charges, according to the rate of dividend earned. 





Beyond these general remarks, it is scarcely neces- 





sary to do other than give a list of the schemes 
projected : 


Abercarn District Council (purchase of company’s 
works and extensions). 
‘ ee (urban district supply and residual pro- 
ucts). 
Barking (sliding-scale rates), 
Bothwell and Uddingston (additions to works). 
Bournemouth Company (purchase of Poole Company, 
extensions and in area, gas in bulk and producer 


gas). 
_ Bradford and Avon Company (reconstruction and re- 
sidual Pe yr 

Bradford (extensions of works and area). 

Bridge of Earn (additions to works). 

_ Bridgend (Glamorganshire) Company (increased borrow- 
ing powers). 

Broadstairs (increased land). 

Bromley Company (capital arrangements). 

Buxton (producer gas). 

Chapel-en-le-Frith (private ownership, works extension, 
and increased area). 

Caterham and District Company (purchase of ground 
at Coulsdon and Wallingham). 

Chard (reconstitution and extension). 

Chigwell, Loughton, and Woodford Gas Company (in- 
creased area and works). 

Cirencester (increased capital). 

Claycross (increased land). 

Commercial Gas Company, Limited (capital arrange- 
ments and ey inna charges). 

Deal and Walmer Company (increase of capital and 
additional works). 

Fearham Company (extension, capital, sliding scale, 
and rale in bulk). 

vant and Ogmore Company (increased borrowing 
powers). 

— Corporation (purchase of Milngavie Company’s 
works). 

Harwich Company (extension of works and increased 
borrowing powers). 

Hornsey (extensions and residual products), 

Knutsford (extensions and gas in bulk). 

Lalebam and Farringdon Company (capital increase). 

—e Local Authority (purchase of company’s 
works). 

Leicester (residual products). 

Longwood Company (purchase of Colne Vale Company 
and extensions). 

New Swindon Gas Company (purchase of Swindon 
Company, gas in bulk). 

Rickmansworth Company (reconstruction). 

Rothwell Company (increased capital). 

Shepton Mullet (power, reconstruction). 

Skegness Company, Limited (extended powers). 

South Metropolitan Gas Company (extensions at 
wich, Lambeth, and Southwark). 

Staines and Egham (extensions and residual products). 

Strabane Company, Tyrone (urban district supply). 

— and Thurmaston, Leicestershire (erection of 
works), . 

Tipton Urban Board (increase of powers). 

Wadhurst (new company with increased powers, pur- 
= of Ticehurst Company and producer gas manufac- 
ture). 

West Ham (capital arrangements and works extension). 
oui (purchase of company by Urban District 

uncil). 


Green- 


Harsour UNDERTAKINGS. 


Amongst the harbour undertakings probably the 
most important is that associated with the exten; 
sions at Dover, where the Prince of Wales Pier is: 
to be considerably widened, and the embankment. 
or sea-wall adjacent to it is to be extended on both 
sides to a very considerable extent, while at’ the 
same time power is sought to rearrange the agree- 
ments with the railway companies, principally with 
the object of exacting a 5s. toll from Transatlantic 

assengers, in view of the probability of the ay 

urg-American line adopting this port as a i 

lace on the journey between Hamburg an 
New York. The Bristol Harbour authorities pro- 
pose an extension of their embankment, which will 
necessitate a diversion of the Avonmouth’ and 
‘Severn’ Tunnel Railway, while land is also scheduled 
for new dock works. The London and India 
Docks Company have a Bill for the rearrangement 
of charges for lighters, barges, and other craft 
discharging and receiving ballast or goods in docks ; 
while power is also sought for the acquisition of 
land in West Ham, East Ham, and Woolwich. A 
new fishing harbour is proposed at Brownies 
Taing by the construction of a 93-yard pier in 
this Shetland village. At Craigenroan, in the 
north of Scotland, the Buckie Borough authorities 
propose a new harbour, including a long breakwater, 
quays, and a beacon light ; while a harbour is also 
proposed at Cockenzie, a few miles east of Preston- 
pans, on the Firth of Forth. . P 
Several projects are notified for the improve- 
ment of coast towns. At Colwyn Bay the district 
council seek powers to erect a sea-wall or pro- 
menade about 1} miles long, in continuation of the 
existing promenade, and at the same time théy 





propose a new system of sewage disposal. At St. 
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Anne’s-on-the-Sea the existing pierheads are to be 
widened and the inevitable pavilion provided. 
At Whitstable recreation rooms and regulations for 
leasure boats are proposed. At Herne Bay, 

enai Straits, Cleethorpe, and Felixstowe, 
similar attractions for the coast tripper are 
in contemplation. Tenby Pier landing stage is 
also the subject of a new Bill; and at Chatham 
the Sun Pier is to be extended 65 ft., and 
otherwise improved. At Harrington the Har- 
bour Board is to be reconstituted, and a pier 
180 yards long constructed, with breakwaters, 
while power is also desired to hire steam tugs. 
Falmouth Harbour is also to be extended ; and the 
Tyne Commissioners propose new landing stages 
for the North and South Shields ferries. The 
Watchet Harbour in Somersetshire is to be pur- 
chased by the Urban District Council. 

The Thames Steamboat Company, Limited, pro- 
mote a Bill for power to amalgamate the undertak- 
ing with some of the railway or other companies 
connected with the river traffic, and for the pur- 
chase or construction of piers by agreement or 
otherwise with the Conservancy Board, and to 
authorise the County Council or City Corporation 
to contribute towards the scheme. 


Tue New Mepway anp THames CANAL, 


One of the Bills promoted this year is for the 
construction of a canal from the River Medway at 
Frindsbury Extra to terminate in the River Thames 
at Higham, the length of the canal being little 
more than 5 miles ; but as it will cut off a great 
promontory which separates the two rivers, running 
parallel at this point, the great fleet of barges sail- 
ing between the busy industrial centres on the 
Medway and London will be saved a detour of some- 
thing like 45 to 50 miles. The canal traffic is to be 
worked by electricity, and power is sought to make 
agreements with the Medway and Thames Con- 
servancy Boards and the railway companies in the 
district in connection with the working of the 
canal, 

General Powers BILL. 

There are a large number of General Powers 
Bills by many corporations, which, however im- 
portant from the point of view of municipal poli- 
tics, only merit here a passing notice. These are 
for the most part associated with street widening 
and drainage; and it is interesting to note that 
every tramway scheme of itself necessitates many 
street improvements, which, asa rule, are defrayed 
out of the yi of electvic traction. Some of 
these general improvements :nay be indicated, with- 
out any attempt at dealing with them in the order 
of their relative importance. 

Newport (Salop) proposes drainage works and 
the purification of the watercourse from the Marsh. 
Manchester contemplates an extensive street im- 
provement work in the Market-street area, with 
a completely new street. Finchley proposes to 
prohibit overhead wires, and to enforce regulations 
regarding sanitation. The Huddersfield College 
intends to acquire the Technical College and the 
Lockwood Mechanics’ Institute, and to support 
them, if necessary, from the rates. In connection 





(For Pescription, see Page 770.) 
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with the opening of London streets for the repair | it will be necessary for undertakers of such work to 
of water mains, &c., the London County Council} give two months’ notice of excavations, and by which 
seek powers to enforce regulations under which| the County Council will be able to insist not only 
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oa the period of duration of such excavations, 
but for their temporary covering at s ed hours, 
and for some measure of order in the opening of 
several streets. Manchester proposes a contribution 
from the rates annually for the purchase of works 
of art. Liverpool plans a drainage scheme, with 
regulations as to buildings, &c.; Birmingham will 
construct a crematorium ; Manchester and Hull 
will fight the Telephone "Company for telephone 
communication ; Ashton-under-Lyne and Duckin 
Corporations together will purchase the Alma 
Bridge there. Swensea proposes sewerage works ; 
Manchester, in a third Bill, wishes to increase the 
technical education rate. Leamington and one or two 
other towns intend to purchase a refuse destructor, 
and to purchase a public refrigerator cold-air 
storage plant; while Owens College, in Man- 
chester, seeks exemption from rates. 














shipbuildi nk rng .—There a fag on 00h sae ivate 
y in Germany, emplo: ying 
He capi invested in the 22 yards is stated to be about 
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MACHINE TOOLS AT THE 
NATIONAL SHOW. 


But for the enterprise of Messrs. Alfred Herbert, 
Limited, visitors to the Crystal Palace last week 
would have looked in vain for machine tools, either 
of English or foreign manufacture. But the col- 
lection placed on view by this very enterprising 
Coventry firm was most creditable, rememberin 
that but a fortnight has elapsed since they close 
their unique exhibit at the Glasgow Exhibition. 
That was responsible for the fact that the machinery 
at the Palace was not in motion on this occasion, as 
heretofore, since it was not possible to transport the 
shafting and its supports to Sydenham in the time 
available. But the stand was, nevertheless, a very 
attractive one, a large collection being arranged 
to the best advantage. 

The machines shown embodied a representative 
collection of Messrs. Herbert’s manufactures, and 
also some American ones. A number of cases were 
also disposed around containing numerous samples 
of work turned out by the machines, the time 
occupied in their production being stated. Some 
special stands included various specimens of work 
produced on the heavier machines, many being in 
cast iron. Many of the Herbert machines were 
shown with their tools in place, and in some cases 
with a specimen piece of work in the chuck, so 
that there was not much difficulty in following the 
sequence of operations of the tools, and these, with 
the showcases .tastefully arranged, gave the visitor 
a good idea both of the machines and their 
products. 

We have never yet visited the stand of this 
firm, whether at the Palace, or at Paris, or at 
Glasgow, without finding something quite new, and 
several improved forms of the older machines. 
This year, too, new machines were shown in addi- 
tion to the older standard ones. Milling machines 
and sensitive drills filled a conspicuous position, 
besides various capstan lathes and automatics. A 
No. 2a hexagon turret lathe is fitted with a new 
pattern chuck operated by a lever and double 
toggles. The principal feature of this is that round 
holders are employed for gripping round bars 
instead of the flat holders previously used on the 
same machine, giving greater gripping power than 
before. Special holders are also provided for 
gripping bars of square and hexagonal sections. A 
No. 6 hexagon turret lathe has received many im- 
provements in detail since last year. A large No. 3a 
automatic screw machine, taking bars up to 2in., is 
new, and has not been exhibited before. The same 
remark applies to a No. 1 capstan lathe, taking 
bars up to $in., and to a shaving lathe. The No. 3 
hexagon turret lathe is different in some details 
from that of last year. Two new American milling 
machines by the Owen Machine Tool Company are 
a universal and a plain miller respectively. These, 
with a new radial drilling machine, a 25-in. vertical 
drill, and three American lathes—one of standard 
type, one tool-room lathe, and a gap bed lathe—were 
the most prominent objects in a very fine collec- 
tion. 

We are able to illustrate some of these in detail, 
and commence with a new automatic screw machine, 
shown by Figs. 1 to 4 on page 768,.which was exhi- 
bited for the first time—the No. 3a—taking bars up 
to 2in. in diameter. In connection with this we 
show the special change driving gear of the head- 
stock, comprising two pairs of back gears for heavy 
and light work respectively. 

All the larger automatics made by this firm drive 
through belt pulleys on a supplementary spindle, 
so relieving the main spindle of the stress of the 
belt pull, besides keeping the belts out of the way 
of lubricant. Narrow belts also being used, are 
shifted more rapidly than the broader ones that are 
necessary when the pulleys are keyed direct to the 
main spindle. The substitution of two pairs of 
back gears for the single pair hitherto fitted has 
for its object driving light work through gears at a 
high speed, without unduly increasing the speed 
of the driving pulleys. 

The drawings of the headstock (Figs. 1 to 3) 
clearly show the relations of the belt pulleys A, B B 
to the back gears C, D. The illustrations combine 
external views with sectional details in plan 
(Fig. 2), in front end elevation (Fig. 3), and in side 
elevation in Fig. 1. The gears C, D are of the 
endlong sliding type, secured in correct position on 
the shaft with a set screw, the driving being done 
with the key seen.~ The belt pulleys are of dif- 
ferent diameters, the belts being slack on the loose 





pulleys B, B, and taut on the central driving 
pulley A, which prolongs their life. Other details 
shown are interesting, details which are completely 
covered in by the light cast-iron casings when the 
machines are assembled. 

The split draw-in or draw-back type of collet 
chuck E at the front is closed by its longitudinal 
movement in relation to the conical encircling nose- 
piece. Its normal position is open, forced thus by 
a coiled spring at the rear of the headstock. It is 
tightened by the toggle levers F, F and cone G at 
the tail end, and the latter is slid longitudinally 
by. one of the pins H below, attached to the 
sliding guide J, that is actuated by one of 
the cams on the cam drum immediately under- 
neath (seen in the perpective view, Fig. 4). A cam 
on this drum opens the chuck, so releasing the 
bar. Another cam on the same drum moves for- 
ward the stock feed-tube by means of the collar at 
the rear end of the tube, and with it the bar, which 
is held by the friction of the split end encircling 
the bar at thefront end. The chuck is next closed 
by another cam gripping the bar in readiness for 
the operation of a tool or set of tools. Imme- 
diately another cam, which is adjustable, draws 
back the stock-tube that slips over the bar to its 
original position, in readiness for the next feed for- 
ward. ‘This cam is made adjustable to suit the 
various lengths of articles being produced—in other 
words, the distance to which they are thrust out 
from the chuck. The other cams are fixed. 

A shaving lathe at this stand is a new and im- 
proved form. This is a useful tool in any shops 
that employ capstan lathes and screw machines, 
when the heads of pins and screws, &c., produced 
and cut off in these require to be rechucked for 
polishing and chamfering. This lathe supplements 
the others, so that their proper function—that of 
handling bar work—is not interfered with. It costs 
much less than these, and a lad can attend to 
it when the tools and stops are once fixed up. This 
lathe is shown by the general view, Fig. 9, page 
769, while the general arrangements are seen in 
Figs. 5 to 8. Fig. 5 is a longitudinal elevation 
combined with a section; Fig. 6 an end view 
taken from the tail end; Fig. 7 a similar view 
taken from the headstock end ; and Fig. 8 a plan of 
bed and trays, &c., but with headstock and rest re- 
moved. This is a neat example of a specialised tool 
designed for performing one function, and for re- 
lieving the attendant in charge of all technical re- 
sponsibility. 

The short bed A (seen in plan in Fig. 8) is a model 
of neat design, both in its outlines and in the way 
in which it is cored to allow the lubricant to flow 
down into the sud trough B on which it stands 
(see Fig. 5). It is made of the shortest length 
necessary to permit of a slight longitudinal motion 
of the rest, and it occupies therefore little floor 
space. All the tools can be kept in the cabinet 
leg provided. A 3}-in. belt gives ample power 
without back gear. The chuck is opened and 
closed automatically by the movement of the lever 
C to the left. 

The saddle is moved by the handwheel D to the 
left, which actuates a pair of mitre wheels on the 
handwheel spindle, and on the feed screw E. The 
latter runs in a solid nut F within the carriage. 
The exact range of movement of the carriage in 
each direction is controlled by the adjustable dogs 
aa on the stop-rod G beneath the feed-screw. This 
rod is screwed into the lower portion of ‘the solid 
nut F and moves with the caffiege. 

The cross-slide H has two tool-holders, one of 
which usually carries a shaving and the other a 
chamfering tool, the range of movement of these 
being controlled by stops 6, b ona rod at the rear of 
the cross-slide. Ample lubrication is provided for 
by the pump J, drawing its supply from the well K 
in the trough in the bottom’ of the sud tray B, into 
which the chips cannot gain access owing to the 
strainer. A drawing-off tube is provided in the 
front of the tray. A tray along the back holds the 
work, tools, &c., while the chips fall down into the 
sud tray. The pump stands in a little tray, so 
that cleanliness as well as convenience are regarded 
in the design. 

We had intended to illustrate also the new 
capstan lathe—the No. 1a, but have not sufficient 
space available in this week’s issue. We shall, 
however, publish engravings next week. In the 
meantime a brief account of some other matters of 
interest will conclude this notice. 

The other machines by this firm—the capstan 
lathe excepted, to be illustrated next week—are of 


standard types, with which we have made previous 
acquaintance, as milling machines, drills, capstan 
lathes with chasing saddles, and a number of small 
machines and tools, so indispensable in the modern 
shop, as power hack saw, centering machine, bench- 
straightening press, mandrel press, twist drill 
grinder, gas furnace for tool-heating, &c. 

It is interesting to observe what a large amount 
of care is devoted to the designing of the machines 
by Messrs. Herbert. Not a is rapid production 
considered, but the outlines of framings, legs, 
heads, &c., are always pleasing to the eye, due in 
a considerable degree to the introduction of curves 
and the universal rounding off of corners. Though 
ample strength is provided, this is to some extent 
masked, and heavy clumsiness avoided by the in- 
finite care which is bestowed upon matters of taste 
and detail. These machines stand in strong con- 
trast to earlier ordinary machines both of English 
and American build, having gaunt and bare outlines, 
ugly square corners, and no protection to vital parts, 
as gears, screws, and other delicate portions. 

A tool-room lathe by the American Tool Works 
Company is fitted with the Hendey-Norton type 
of change-gear device for, screw-cutting. In this 
example the box is built rather more into the bed 
under the headstock than is usual, and is therefore 
more compact. The lead screw is placed within 
the bed, directly under the front vee, instead of 
in front, and so pulls the carriage centrally. The 
two central vees are dropped, thus enabling the 
saddle to be built thicker and stronger than usual, 
while the swing over the bed is also slightly in- 
creased. This dropping of the vees is a good 
thing, because in the usual American style of lathe 
the saddle has to be made thinner, owing to the 
amount which the vees stand up from the bed. 
In an English lathe the flat bed enables a thick 
saddle to be used ; and this tool attains the same 
thing in different fashion, without sacrificing the 
vees. 

A shaping machine by the same firm has its 
feeds controlled and adjustable by a nest of gears, 
somewhat similar to the Hendey-Norton device. 

A 25-in. ‘‘ Challenge ” drilling machine by the 
American Tool Works Company possesses a novel 
feature in the method of balancing the spindle, 
and also the lower sliding bearing by one chain 
and weight only. The usual method is to employ 
two chains—one going up from the spindle, and a 
separate one from the bearing. In this new machine 
an equalising lever connects the spindle and the 
bearing, and the balancing chain is attached to the 
central portion of the lever, and thus serves to 
balance the weight of both spindle and head. 

Two new milling machines by the Owen Machine 
Tool Company, of Springfield, are interesting 
examples of the latest practice. Change of feed 
is by lever and nest of gears, a range of sixteen 
feeds in all being obtainable. Stops are fitted to 
each motion of the slides, and also automatic knock- 
out or trip for the longitudinal feed. The feeding 
screws are provided with micrometer dials for fine 
adjustment. 

The choice collection of Renold chains and gauges 
is always of interest to engineers. This year it 
included a new self-lubricating silent chain of the 
block type. The oil is distributed in spiral grooves 
along the surface of the hardened rivet which unites 
the links, while. the links are each pierced with a 
central oil groove, through which the oil flows to the 
bearing surfaces. These new chains are adapted 
for very “high-speed driving—up to 1300 ft. or 
1500 ft. per minute, and they are made in widths 
ranging from 14 in. to 6 in., and in pitches of from 
2 in. to 14 in. 

We mention the Renold chains specially because 
they possess an interest for general engineers 
second only to that of the cycle and motor-car 
makers. A few months ago Mr. Hans Renold 
courteously conducted us over his works at Man- 
chester, and we left with an impression that the 
chain drive probably has an important future in 
connection with the electric motor for driving 
shafting and machines. In these shops chain 
drives are employed at distances so short as 2 ft. or 
2 ft. 6 in., where belts would be impossible. Elec- 
tric motors drive the shafting on the several floors 
thus, and some machine tools are similarly operated. 
A large Brown and Sharpe spur-gear cutter capable 
of cutting up to 5 ft. diameter and 2-in. pitch is thus 
driven, and also the feed of a Brown and Sharpe 
miller. These chains are also in operation in various 
works, both engaged in light duties, as the governot 





driving of engines, and in heavy transmission of 
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power. The success of such a system depends on 
the accuracy of the chains and their sprocket wheels, 
and these are insured first by the system of pitch- 
ing out, by which, as the: chains stretch with ser- 
vice, over-riding on the teeth is prevented ; and 
secondly, by the exquisite perfection of the system 
of gauging which is carried out. The stock of 
cutters and gauges alone in the works, mostly made 
on the premises, runs into many thousands, all 
carefully stored and numbered under a system that 
permits of the selection of any one within a minute 
ortwo. The cutter and gauge-making, the grind- 
ing and the gear-cutting processes that are con- 
tinually going on, occupy a very large portion of 
the works, yet they are merely subsidiary to the 
manufacture of the chains ; and every single piece 
of chain, whether link or pin, is subject to a most 
rigid system of gauging, much of which is of a 
semi-automatic selective character. 





COMPOUND GOODS LOCOMOTIVE OF THE 
VULCAN COMPANY. 

Tue Stettiner Maschinenbau Actien Gesellschaft 
“Vulcan,” of Bredow, in Germany, are renowned 
not only as builders of large ships, but also of engines 
of all types, and locomotives. They have lately con- 
structed a set of four-coupled goods engines for the 
Prussian State Railways.. One of thes locomotives 
is shown in Figs. 1 and 2 on our two page plate, and 
on pages 764 and 765. 

The engine is 33 ft. 104 in. in length outside buffers, 
there being a considerable overhang—8 ft. 8 in. in 
extent—in the rear of the fourth axle. The total 
wheelbase being 14 ft. 9 in., there remains a com- 
paratively large overhang also in front. The engine 
is 9 ft. 6 in. in width, and the top of the chimney is 
13 ft. 9 in. above the rail head. The wheels are 
4 ft. 1 in. in diameter, and are all driven. 

The engine is built for working at a pressure of 
171 1b. per square inch, for hauling heavy goods trains 
at a reduced speed, not to exceed 28 miles an hour ; 
the cylinders are respectively 20% in. and 294 in. 
diameter, with a 24#-in. stroke, The total heating 
surface is 1508 square feet, of which 113 square feet 
are given by the firebox; grate area, 23.70 square 
feet. 

The weight is 46 tons empty, and 52 tons in work- 
ing order, divided on the axles as follows: 13.3 tons on 
the first axle, 13.23 on the second, 12.32 on the third, 
and 13,15 onthe fourth. The draw-bar pull is 8} tons. 

The engine is provided with a starting valve on the 
Von Borries system, which consists of two pistons 
A and B (Figs. 6 and 7), connected by the hollow rod C, 
and which can be made to slide, by means of rod 8, by 
the action of a handle ora crank. When the device 
is in the position shown in Fig. 6, the steam which 
comes through H from the high-pressure cylinder, 
reaches the blast-pipe direct through E, while the 
steam from the boiler goes to’ the low-pressure 
cylinder through N. On the other hand, when 
the position is that shown in Fig. 7, the steam 
goes from H to N, E is closed, and the engine works 
compound. The rod S can slide to a small extent 
with reference to the double piston’ A and B; it is 
provided, on the piston A, with a valve v, which, when 
the device is moved from the first to the second posi- 
tion, travels towards the space C to cixse it. In this 
way the steam from the boiler at f passes through 
the narrow tube 7, and produces a sufficient counter- 
pressure in front of piston‘ A’ to counterbalance the 
pressure at Band D, thas enabling; the double’ piston 
to take up the second ‘position (Fig. 7). The excess 
of pressure on A maintains the double pistons in 
the second position so long as the valve v closes 
the space C, and piston’ B is held down on its 
seat. When, on the other hand, rod S is drawn 
back, valve v re-establishes communication with space 
C, the steam from the boiler exerts on D a higher 
——- than that on A, and the double pistons are 
brought back to the first position (Fig. 6). Piston A 
is —— than B, in order that the pressure in spaces 
N and C and in front of A should balance that exerted 
on D by the steam from the boiler, when the former 
pressure is about equal to half the pressure at the 
inlet, As soon as the pressure at N increases some- 
what, that on A B increases also, and the pistons slide 
a little to the right, until extension D has sufficiently 
limited the inlet of steam through f. When the 
pressure at N decreases, owing to an increase in steam 
consumption in the low-pressure cylinder, the pistons 
have a tendency to slide to the left, thus causing an 
automatic delivery of steam from the boiler to the 
low-pressure cylinder, the small quantity of steam 
which comes direct from the boiler and passes through 
¥ remaining without action. 

When running empty, the pistons are maintained on 
the second position by a catch on the crank ; they can 
easily be shifted by hand, there being then no pressure 
on the packing rings. When the device is under pres- 
sure, these rings and valve v make it steam-tight. The 





double piston is in one piece, as is also the inside part 
of the valve rod. 

The working handle is well within reach of the 
driver; it can travel over about 19 in., and is brought 
to the rear for simple action, and forward for compound 
working. As a rule, compound working can begin 
after the engine has started, and the wheels have made 
10 to 20 revolutions, The passing from compound work- 
ing to simple action is only effected when the traction 
force is not sufficient, even with full steam inlet. For 
easy starting and during shunting operations, the device 
can be maintained constantly in the second position. 
The steam from the boiler through facts on the extension 
D of the piston B and displaces it during a moment from 
its seat, by bearing against a spring on rod §; and 
the ne steam for starting arrives in the inter- 
mediate space N; the pressure increasing simul- 
taneously in front of piston A, it soon stops this inlet 
of steam. 

The tender weighs 15 tons empty and 33 tons in 
bi order ; it carries 12 tons of water and 6 tons 
of fuel. 





THORNYCROFT MILITARY LORRIES. 

ON another page we give a preliminary account of 
the opening proceedings of the trials of self-propelled 
lorries for military purposes, now being carried on by 
a Committee of the War Office, of which Lord Stanley 
is president and Captain I’, Lindsay Lloyd is secretary. 
As stated in our account, we publish on page 776 
illustrations of two of the vehicles engaged—thoss 
entered by the Thornycroft Steam Wagon Company, 
of Basingstoke and Chiswick. These wagons are 
known as type ‘‘A” and t “B.” Figs. 1 to 4 show 
the former, and Figs. 5, 6, and 7 the latter. 

The general arrangement is well shown in the illus- 
trations. 

The type ‘‘ A” wagon is one of the company’s standard 
pattern, and is capable of carrying 3 tons, and drawing 
a further 2 tons on trailing vehicle. It is fitted with 
a central-fired water-tube boiler specially arranged for 
cleaning the internal surfaces ; a most important fea- 
ture when hard water can only be obtained, as is fre- 
quently the case. The engine is compound and fitted 
with piston valves provided with rings; it is entirely 
enclosed in a dust-proof and oil-tight case, and is fitted 
with a constant lead radial valve gear. The gearing is 
of machine-cut steel, and drives the road wheels by 
means of a spring driving apparatus, which prevents 
the transmission of the road shocks to the gearing and 
greatly reduces wear and tear. The springs are of 
the semi-elliptic pattern, the front axle being mounted 
so as to give the frame a three-point support to avoid 
all twisting strains when the wagon is going over 
rough and uneven ground. Steering is effected by 
worm-gearing, the axle being of the double-hinged 
pattern. One man is able to easily perform all the 
operations required in driving and controlling the 
vehicle, There is a steam brake capable of stopping 
the wagon in its own length when running at full 
speed. A steam jack and water-lifter are provided in 
the equipment. Solid or liquid fuel can be used, the 
bunkers having a capacity sufficient for 50 miles. 

The differential gear may be locked by a friction 
braking device which can be applied without getting 
underneath the vehicle. 

The type ‘‘ B” wagon is specially adapted for use on 
rough roads and uneven ground, the steering axle 
joe capable of unusually great ng of tilt; and 
the driving and steering wheels being of large diameter. 
The boiler and engine are situated directly over the 
driving axle, the carrying platform being provided at 
the fore part of’ the vehicle. This arrangement gives 
the wagon great power to get out of holes in soft 
ground, &c,, and enables it to exert its full power as 
a tractor when it is not itself laden. The boiler and 
engine are of the same pattern as the standard wagon 
(Figs. 1 to4). The wagon is fitted with three speeds, a 
winding drum, and 100 yards of steel-wire rope. A 
spring draw-gear is provided, fitted with the standard 
military draw-hook. The boiler is arranged so that 
the firebars can be easily replaced by the liquid-fuel 
burners, which are either of the spraying or vapouring 
type, according to the nature of the oil which may 
be available. 

A condenser is provided, and can be fitted if required. 
It is arranged so that it can’ be short-circuited or 
removed without interfering with other parts of the 
machinery. .The boiler is fed by a pump driven 
directly from the engine, or by an auxiliary pump or 
injector. An exhaust feed heater is also suavhied 
The differential gear can be locked in the usual 
manner, and the usual equipment of steam water- 
lifter, jack, &c., are provided. 





Coat at Hampurc.—The imports of coal at Hamburg 
in October were 429,471 tons, as compared with 445,451 
tons in October, 1900. In these totals British coal figured 
for 258,828 tons and 301,171 tons respectively; West- 
phalian coal for 169,147 tons and 144,280 tons respec- 
tively; and American coal for 1496 tons and ni/ respec- 





tively. 


THE GUEST UNIVERSAL AND CUTTER 
GRINDER. 


Tuis machine, which is illustrated on pages 772, 
773, and 785, is specially designed to do all such 
grinding as is required in manufacturing establish- 
ments rapidly and accurately, its scope of work being 
the grinding of parallel and taper shafts, mandrels, 
arbors, gauges, &c., with the use of water; jig bush- 
ings, cutter holes, female gauges, snap-gauges, straight- 
edges, flat surfaces, dies, saws; parallel, taper, straight 
or spiral cutters, end mills and face cutters, straight 
and oe reamers, gear cutters, formed cutters, form- 
ing tools, &c. 

The entire construction and the details employed 
have been carefully studied with the view of making 
the machine easily understood and operated, and to 
produce accurate work fora long time. Briefly stated, 
the features which enable the machine to turn out 
work quickly are. 1. That the changes from one 
kind of grinding to another are made almost in- 
stantly. 2. That the device for securing desired 
tapers is very exact and rapid in use. 3. That the use 
of water in ordinary grinding enables heavy cuts to 
be taken without producing inaccurate work. 4. 
That the setting for backing off cutters is made ina 
few seconds, there being no levelling, measuring, cal- 
culation, or micrometer setting. The manner in which 
these advantages are secured is described below. 

Fig. 1 shows the machine as — for ordinary 
external grinding ; Fig. 2 is a view of the machine as 
it then appears from the operator’s eye ; Fig. 3 shows 
the position for internal grinding ; and Fig. 4 is the 
usual arrangement for cutter grinding. It will first 
be noticed that the grinding head of the machine is 
made to swivel, so that changes from one kind of 
grinding to another are made by nag 0 twisting the 

ead round, instead of moving the knee and all its 
supports round a column. The arrangement is such 
that in all positions the belt runs theoretically cor- 
rectly and has no tendency to leave a pulley. The 
arrangement of belting for the universal machine is 
shown (Figs. 5 to 10). The line A, B is the axis about 
which the head swivels ; Figs. 5 and 6 show the posi- 
tion of the belt when the head is set, as in Fig. 1 ; 
Figs. 7 and 8 correspond to Fig. 3, and Fig. 9 
corresponds to Fig. 4. The internal spindle is 
driven from a pulley C carried on the ordinary 
grinding spindle, and is thus enabled to run at 
its correct cutting speed. Fig. 10 is a view of the 
driving pulley D, the idler E, and of the spindle 
pulley in the various positions F,, F,, F,; the view 

ing taken along the line AB, enables it to be seen 
that the drive is correct for any position of the head. 
The idler is used to permit an endless belt to be used, 
and the jar incideni to a laced or other joint obviated. 
The idler is only moved a few times a year to take up 
the permanent stretch of the belt. With the simpler 
cutter grinders the idler is not supplied, but the belt 
runs in a somewhat similar manner. In Fig. 6 is seen 
a hooked lever G; by pulling this down the belt on 
the cone pulleys is slackened, and thus is easily 
changed from one speed to another. 

The device of swivelling the head instead of the 
knee, and all that it supports, has the following ad- 
vantages : 1, The machine can be placed in line with 
others (instead of requiring space around it), and 
shelves and other conveniences can be placed at the 
back of the machine. 2. The light always comes 
from the same direction. 3, The setting of the head 
accurately is an easy and quick operation, and in the 
case of internal grinding the belt naturally crosses 
itself. 4. There is no alteration in the length of the 
driving belt, and therefore no belt-tightener is re- 

uired. 

: The drawings also show the arrangements for 
driving the work for grinding shafts, gauges, cutter- 
holes, &c. 

Fig. 11 shows a view somewhat similar to Fig. 2, 
and in conjunction with Fig. 12 shows the operation 
of the water-guards of the work-table. The guards 
(two) are shown shaded, and the drawings show how 
they overlap and pass one another, and the head and 
tail stocks. When itis desired to change from one 
length of work to another, all that is necessary is to 
adjust the headstocks. The guards move with them 
and afford perfect protection to the table in all posi- 
tions. They do not present a time-consuming pro- 
blem with each change of work. 

These figures (11 and 12) also show the method of 
setting the table to grind parallel or a desired taper. 


+| The clamp H is first unloosed and the table set by 


hand and eye nearly to the correct position; the 
clamp is then tightened and the fine adjustment screw 
K used to obtain precision. It will be seen that the 
wearing parts are adjustable, eo that backlash is re- 
duced to the —— point, and the desired taper is 
thus quickly obtained accurately. By changing the 
nut from one socket to the other, the arrangement 
works over to 45 deg., so that all tapers can bs 
accurately set. The table, when adjusted, is clam 

by the eccentric locks L, M, which do not disturb the 





adjustment as the usual nuts do; this saves time, as 
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this wo k. It isto be noticed 
that the grinding spindle M is 
Fic. 3. canted upwards when in this 

position, and that the top of 

- the work table N is horizontal. 

also does the fact that it is never necessary to screw | The tooth of the cutter to be ground is located by the 

















Fic. 4, 


and shapes of cu‘ters, and therefore the grinding 
wheel S, which is a cup or dish wheel, by being pitch 

over, puts on a clearance, which is thesame for cutters 
of all diameters, as illustrated by the circles T and T,, 
which indicate cutters of different diameter to the one 
shown. Since the clearance is the same on cutters 


a fine-threaded screw several inches through its nut. ledge P of the tooth rest Q which works upon the | of different diameters, it is the same on cutters . all 
The manner in which the correct clearance is ground | surface N. This edge P is at the same height above | angles, including face-cutters. Pon 14 shows & face- 


upon cutters is shown in Figs. 13, 14, and 15. Most |N as the centre R of the work is, and consequently 
cutters are ground by the method shown in Fig. 13 ; | the tangent, at the point of the tooth being ground, to 


cutter being ground by this me : 
By this device the correct clearance is always ob- 


and Fig. 3 isa photograph of the machive as set fora circle enveloping the cutter, is vertical for all sizes | tained. It does not matter at what height on the 
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wheel the cutter is ground, but it is usually best to 
set the table low, and grind nearly at the bottom of 
the wheel. The clearance produced is flat and the 
edge smooth, both of which are advan 

Sometimes, however, it is best to grind a cutter 
on the edge of the wheel, as shown in Fig. 15, pose 785. 
In‘ this case the operation is as follows: Place the 
tooth-rest U on the inclined plane V fixed to the 
wheel headstock, and clamp it so that its working 
edge W is just outside the wheel, as is shown in the 
figure. -Place the tooth-rest Q (of Fig. 13) upon the 
table N, and adjust the table until the edges W and 
P meet. The. table is then correctly set, and any 
cutter is ground to the correct clearance, which is 
arranged to be the same as that obtained by the other 
method. Circles T and T,, indicating cutters, are 
drawn, as before, to show this. 

The tooth-rest U is of — construction, as 
shown in Fig. 16, the blade X being fitted to the body 
U by a circular arc, whose centre is at the middle of 
the edge W. When a spiral cutter is to be ground, 
the blade is adjusted to fit the spiral of the cutter, 
but this adjustment does not move the centre of the 
blade, so that the same clearance is produced on spiral 
cutters, 

The least possible clearance on the tooth of a cutter 
which will enable the cutter to cut freely has been 
carefully investigated by the maker ; and while it is 
found, as one would expect, to depend upon the metal 
being cut, the amount varies within comparativel 
small limits, The smaller the clearance—provided 
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is sufficient—the longer the edge of the cutter stands 
and the better the work; he has therefore made the 
clearance naturally produced by the machine to be only 
just sufficient to enable the cutters to cut freely on the 
metal they have met with. While it is easy to obtain 
other clearances with the machine, it is strongly recom- 
mended that this one, which the machine naturally 

roduces, be adhered to, as it has proved most satis- 

actory, and also since a cutter wastes away far more 
rapidly if sharpened first to one clearance and then to 
another. This is shown in Fig. 17 (page 773). where ab 
is the magnified edge of a tooth of a cutter. Let this be 
anon with more clearance along the line c d, and, 
when dull, re-sharpened with another clearance along 
the lined e, which just cleans up the land at the top of 
the tooth. The amount which the tooth of the cutter 
has been reduced by is ae. If, however, the cutter 
had been sharpened with the same clearance always, 
the sharpenings would have been as indicated by the 
dotted linesc fand gh. Theamount ground off a g is 
very considerably less than in the former cases, and 
shows what a saving of cutters is effected ; for not 
only is it necessary to sharpen the cutters less 
frequently, but the sharpening reduces their siz> more 
slowly. 

The cutters require to be sharpened less frequently 
because the clearance isa practical minimum. This 
can hardly be approached by the customary method 
of setting, for a trifling error in the direction of pro- 
ducing less clearance would lead to the hurried return 
of the cutter from the milling machine. The compiler 
of tables of settings allows for this, and computes 
tables which give a larger clearance; while the 
operator, bearing the same point in mind, takes care 
that all his errors tend in the same direction. The 
result is a very liberal clearance on the cutter, whose 
teeth consequently dull more rapidly. 

The various details on the machines have been care- 
fully attended to; the spindles are hardened and 
ground ; bearings and slides are well protected 
from dust; the lubrication system is well designed ; 
the handles and operations are all convenient to a 
right-handed man ; all gearing is cut from the solid ; 
the body of the machine is fitted as a cupboard ; the 
wheelguards are easily removed or adjusted; the 
internal grinding spindle has a bearing close to 
wheel, &c. 

The cutter grinder (Fig. 18, page 785) has two speeds 
for the wheel spindle, and is driven from a simple 
countershaft. It has no arrangement for cylindrical 
grinding, but is adapted for geinding fiat surfaces and 
straight edges. 

The machine, which is designed and constructed by 
Mr. James Guest, of Newmarket-street, Birmingham, 
can be supplied with automatic travel and with 
automatic cross-feed, but these are not shown in the 
engravings. 

It was awarded a gold medal at the exhibition 
recently held in Birmingham under the auspices of 
the University and of the Trades Council. Its features 
are the subject of several patents. 





A New Coat Szam.—A new coal seam has been dis- 
covered at the Soothill Wood Colliery, Batley, which, 
when fully a out, will give employment to 200 or 
300 additional workpeople. The seam, which is known 
as the ‘‘ Low Moor,” has been found at a depth of 400 
yards from the surface; and as the estate belonging to 
the colliery company covers an area of over 600 acres, it 
is — that about 30,000,000 tons of coal will be 
workable. 


Roya Instirution.—The following are the lecture 
arrangements at the Royal Institution, before Easter: 
Professor J. A. Fleming, six lectures (adapted to youn 
people), on ‘‘ Waves and Ripples in Water, Air, an 
Ether ;” Dr. A. Macfadyen, six lectures on ‘‘ The Cell : 
its Means of Offence ard Defence. Immunity;” Mr. 
W. N. Shaw, two lectures on ‘The Temperature of the 
Atmosphere: its Changes and their Causes ;” Professor 
E. B. Poulton, two lectures on ‘‘ Recent Researches on 
Protective Resemblances, Warning Colours, and Mimicry 
in Insects ;” Dr. A. S. Murray, three lectures on ‘‘ Recent 
Excavations at Delphi and in the Greek Islands ;” the 
Rev. John Watson (Ian Maclaren), three lectures on 
“The Scot of the Eighteenth Century: (1) at Home, 
(2) in Kirk, (3) with His Books;” Sir Henry Craik, 
two lectures on ‘* Scotland’s Contribution to the Empire ;” 
two lectures on ‘‘ Caricaturs ia and out of Parlia- 
ment,” by Mr. E. T. Reed; four lectures on “The 
Landmarks in the History of Opera: Gluck, Mozart, 
Weber, Wagner,” by Mr. W. H. Hadow; six lectures on 
“Some Electrical Developments,” by Lord Rayleigh. 
The Frida —— meetings will commence on January 
19, when Lord Rayleigh will deliver a discourse on ** The 
Interference of Sound.” His Grace the President will, 
after the discourse, unveil and t to the Institution, 
on behalf of the subscribers, a coos by Mr. Onslow Ford, 
R.A., of Sir Frederick Bramwell, Bart., honorary secre- 
tary of the Royal Institution from 1885 to 1900. Suc- 
ceeding Friday evening discourses will be delivered by 
Mr. H. G. W Professor A. Crum Brown, Professor 
Arthur Gamgee, Major P. A. MacMahon, Mr. 
Duddell, Professor Henry A. Miers, Professor H. 
Becquerel, Professor E. Ray Lankester, Geheimrath 
Professor Outo N. Witt, and other gentlemen. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—On Thursday cash business 


was reported at 433. 04d. per ton for Cleveland, and the | Gj 


closing settlement prices were: Scotch, 56s. 44d. per ton ; 
Cleveland, 43s.; Camberland hematite iron, 57s. 14d. per 
ton. On the following day between 5000 and 6000 tons 
were dealt inin theforenoon. Cleveland was sold at three 
months fixed at 42s. 9d. ton. Scotch was unchanged 
at 55s. 6d. per ton, but Cleveland gave way 14d. per ton. 
In the afternoon about 4000 tons changed hands, including 
some transactions in Cleveland iron at 423. 9d. and 423. 84d. 
per ton three months; and the settlement prices were : 
563. 3d., 423. 10}d., and 563. 104d. per ton. The market 
was more active on Monday forenoon, but the business 
was quite restricted to Cleveland iron, and some 10,000 
tons changed hands at slightly reduced prices from those 
ruling on Friday. Closing cash buyers were quoted 
at 423. 9d. per ton. Scotch warrants were idle and the 
quotations were nominal at 553. 3d. per ton cash. There 
was very little doing in the afternoon market, the total 
transactions consisting of 1000 tons of Scotch and 1000 
tons of Cleveland. The former advanced about 5d. per 
ton to 55s. 8d. per ton cash, and the latter remained un- 
changed at the forenoon closing prices, the settlement 
prices being: 55s. 6d., 423. 9d., and 56s. 6d. per ton. On 
the warrant market on Tuesday some 10,000.tons were 
dealt in, and prices were the turn firmer. Scotch 
was marked up 3d. and Cleveland 1}d. per ton. In 
the afternoon only 1500 tons of pig iron changed 
hands, and prices were steady. The settlement prices 
were: 553. 9d., 42s. 104d., and 56s. 44d. per ton. 
At the forenoon meetirg of the “ ring” some 10,000 tons 
of iron were sold, including some Cleveland at 43s. three 
months. In the afternoon about 5000 tons changed hands. 
The settlement prices were: 553. 9d., 423. 104d., and 
56s. 3d. per ton. The following are the quotations for 
No. 1 makers’ iron: Clyde, 663. 6d. per ton ; Gartsherrie, 
67s.; Langloan, 693.; Summerlee, 71s.; Coltness, 71s. 6d. 
(rne foregoing all shipped at Glasgow); Glengarnock 
shipped at Glasgow); 66s.; Shotts (shipped at Leith), 
703.; Carron (shipped at Grangemouth), 67s. 6d. per 
ton. Scotch warrants, which remain practically a 
closed market, have of late shown only a few iso- 
lated transactions at moderate prices. These may 
attract some of the makers here to find Connal’s warrant 
store their best market before the end of the year. The 
feature of the past week has been the large amount of 
business done in Cleveland iron, with very heavy selling 
two and three months ahead, supposed to be on short 
account. It is believed in some quarters that the demoral- 
ised state of the copper market has affected some holders of 
pig-iron warrants. The ponent price must show a 
considerable loss to manufacturers, and there is a preva- 
lent feeling that in the North of England a number of 
the blast-furnaces may be blown out unless the price 
improves. Consumers in the foundry department are 
buying a little more freely. The number of furnaces in 
blast is 83, against 81 at this time last year. One furnace 
has been sap gor from hematite to ordinary iron both at 
Gartsherrie and st Govan Iron Works. The stock of pig 
iron in Messrs. Connal and Co.s public warrant stores 
stood yesterday afternoon at 57,592 tons, in comparison 
with 57,319 tons yesterday week, thus showing an increase 
amounting for the week to 273 tons. 


Finished Iron and Steel.—If there is any change in 
reference to these branches of trade it is that they are 
somewhat duller than they were a few weeks ago. We 
are getting near the end of the year, and consequently 
there is less inclination to buy, except for the most 

ressing requirements. Some of the steelmakers would 
ike to sign ahead, bub they find consumers and mer- 
chants rather shy. They could do forward business, 
but the price asked is not sufficient to tempt them. 
Before the terms suggested can be “~~ » it will 
be necessary to get working costs down a bit, 
more especially the price of hematite iron, wages, and 
coal. The stiff price asked for hematite iron and the 
raw ore is the most unfavourable feature in the situa- 
tion at mt, and there is not much prospect of a 
great relief in the immediate future, although by the 
turn of the year it is expected that hematite pig iron will 
be a bit lower that it is at present. Boiler plates are 
easier in price, the associated makers being now willing to 
accept 7/. per ton, less 5 per cent. Angle bara can be 
had for 5/. 83. 94. per ton net. Makers of finished iron 
are also finding it a matter of some difficulty to renew 
old contracts. All round business is tapering off, and 
with little fresh buying on the part of the colonies or 
India, consumers at home are inclined to ask for con- 
cessions. 


The Tube Trade.—Some of the tubemakers state that 
they find a few more inquiries in the market, but that is 
not the experience of others. For what little business 
that is being offered there is a very keen compstition. 
and poor prices are being obtained. 


Clyde Shipbuilding Trade; Launches in November.— 
The Clyde shipyards continue to put large quantities of 
new shipping into the water, the eleven months that have 

of the present year constituting a record, about 

alf a million tons having through the builders’ 
hands. But the other side of the book, unfortunately, shows 
an almost total absenceof new work of anyimportance. The 
st orders booked by local builders would not exc2ed 

a third of the biggest vessel lauuched in November. Here 
are a few of the large ships launched during the month : 
The Oscar II., 10,500 tons, built by Messrs. Alexander 


W. | and Sons, Linthouse, for the United Steamship Company 


of Copenhagen ; the Merion, 11,500 tons, built for the 
Taternational Navigation Company; the Monmouth, a 
warship of 9800 tons, built for the Admiralty by Messrs. 





John Brown and Co., Clydebank ; the Kincraig, built by 
Messrs. Charles Connell and Co., Whiteinch, for the Kin- 
craig Steamship Company, of Dundee; a vessel built on 
speculation, of 3600 tons, oo. Russell and Co., Port 

ow; the Contessa Adelina, of 3580 tons, built for 
Gerohmisch and Co., Austria. All the rest of the month’s 
launches were vessels of less than 2000 tons. In all there 
were launched thirteen mercantile steamers of a total of 
38,220 tons, and one warship of 9800 tons, making a grand 
total of 48,020 tons. The Admiralty are expected to come 
to the assistance of one or two of the Clyde firms by placing 
with them a portion of the new warship work, the tenders 
for which are at present under their consideration. 


Glasgow Tramway Revenue for the Past Half-Year.— 
The drawings of the Glasgow Tramway Department for 
the first half of the present year, whic on June 1, 
amounted to 327,317/. against 244,270/. in the correspond- 
ing portion of the preceding year, thus showing an in- 
crease of 83,0477. The biggest week’s drawings amounted 
to 14,2772. 11s. 3d., but, with the exception of that week, 
the drawings during the months of — (the latter 
part), September, October, and November, up till the 
close of the Exhibition, generally ran into the 13,000/. 


The Glasgow Technical College Scientific Society.—On 
Saturday evening a paper was read before this society by 
Mr. Andrew Home Morton, A.M. Inst. C.E., on ‘‘ The 
General Arrangement of Power Stations.” Mr. C. P. 
Hogg, M. Inst. C.E., occupied the chair, and there was a 
large attendance of members. Owing to the length of the 
paper and the interest manifested, the discussion was ad- 
journed until next Saturday. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mr. W. L. Jackson, M.P., and the Future of Railways. 
—Speaking at Leeds on Friday evening, Mr. W. L. 
Jackson said there was a great change coming over the 
railways. They could not say whether they were going 
to continue to haul their trains by steam locomotives, or 
whether they would have to face an enormous outlay on 
electric motors. Nobody could question what a convenient 
method locomotion by electricity was, and it would be a 
most serious competitor. It might not come in his time, 
but he believed that, certainly as regarded passenger 
work, they would see electricity as the motive power on 
many of the great branch and suburban lines of the 
country. ° 


“* Reminiscences of a Middle-Aged Engineer.”—Under 
this title Mr. John McLaren, M. Inst. C.E, gave the 
presidential address on Thursday evening to the members 
of the Association of Yorkshire Students of the Institu- 
tion of Civil Engineers, who then opaned the 1901-2 
session. Mr. McLaren said he belonged to a number of im- 

rtant societies, bub he considered the Institution of Civil 

ngineers overtopped them all. He reviewed the great 
progress of engineering during the nineteenth century, and 
described the British railway system as the most glorious 
monument of private enterprise that could be conceived. 
No less than 960,000,0002. were now invested in British 
railways, which, on the whole, were —, managed. 
As a business man, his experience of the British railways 
was that there was nothing on this side of the Atlantic 
to compare with them. Hecould not say anything about 
the American railways, never having seen any of them, 
but he knew in England they could puta traction engine, 
weighing 12 tons, on a wagon at Leeds one night, and it 
would be in Perth, or Bristol, or London the next morn- 
ing by breakfast time; whereas in France it would re- 
quire at least a ergs and no end of preliminary 
preparation to effect delivery at such a distance. In no 
branch of mechanical engineering had greater progress 
been made, or greater relative perfection attained, than in 
that section which catered for the agriculturist. There 
was never a better prospect for smart young men in the 
engineering profession than now. To-day we were on 
the verge of enormous developments of engineering, and 
he urged young men to make themselves ready, and to be 
prepared for the opportunity when it came. 


Messrs. John Brown and Co., Limited.—Mr. J. E. 
Townsend, who has recently returned from a long ses 
voyage, has, in consequence of continued ill-health, felt 
himself obliged to place his resignation of the position of 
secretary and director in the hands of Messrs. Joho 
Brown and Co., Limited. This resignation the board 
has accepted with much regret, and Mr. E. Middle- 
ton, who for the past twelve years has occupied the 
position of accountant to the company, has been ap- 
pointed to succeed Mr. Townsend as secretary. 


Tron and Steel.—Local manufacturers Of armour plates 
have for some time been in communication with the Go- 
vernment with respect to further contracts, but up to the 
present time none have been placed. In these department», 
as well as those engaged in the production of heavy 
forgings and similar work, there is comparatively little 
doing. There has been no improvement in the demand 
forshafting required for the mercantile marine, and orders 
are not now expected to come in until the new year. 
Some firms engaged in the production of spriags, axles, 
buffers, and other railway material are keeping their men 


fully employed, but such cases are rather exceptional, as 
many works have but few orders on their books. There 


is a good demand for pig iron, and local makers are 
selling all they can produce. Some classes of finished 
iron are also going well, but this does not apply all round. 
Forge qualities are selling at 47s. 6d.; West Coast 
hematites, at 703; and East Coast, at 67s. per ton; bars, 
61. 153. to 7/.; and sheets, 82. 12s. 6d. to 8/. 17s. 6d. 


South Yorkshire Coal Trade.—Tae position in the coal 
trade of the district shows no change upon the week. 
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The stoppage at several of the collieries continues, but 
those at work are running full time, and the output is 
being absorbed by the market. The continuance of mild 
weather militates against any m in house but 
there is, nevertheless, a heavy tonnage leaving the dis- 
trict for the Metropolis and other distant markets. Best 
Silkstones are quoted at 133. to 143. per ton, and Barnsley 
house from 12s. to 13s. per ton. In steam coal circles 
interest is centred on the attitude that the railway com- 

nies will adopt towards the owners’ demand for an 
additional 6d. per ton, but so far the companies have not 
replied. There is an improvement to be recorded in the 
general inland trade, and about an average export busi- 
ness is being done. Barnsley hards are now quoted at 
Qs. 6d. to 103. per ton. Engine fuel is in better demand. 
Nuts are making from 93, 6d. to 10s. 6d. per ton, screened 
slack from 6s. per tov, and pit slack 33. 6d. per ton. 





FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the market was 
very dull and little business was transacted. Sellers were 
pressing more iron on the market than for some time 
past; but buyers were very backward, and what sales 
were recorded were chiefly small lots for early delivery. 
Both merchants and makers were ready enough to dispose 
of No. 3 g.m.b. Cleveland pig iron at 43s. 3d. for prompt 
f.0.b. delivery, and some of the former were prepared to 
accept 43s. 14d. Such offers, however, did not prompt 
buyers, most of whom considered 433. quite high enough 
for No. 3. Producers stated that the iron could not 
made at such a figure, and in more than one case inti- 
mated their intention to blow furnaces out owing to un- 
remunerative quotations. No. 4 foundry was more 
plentiful than it has been, and it was practically the 
same price as No. 3. Grey forge was still somewhat 
scarce, notwithstanding the recent increased output, and 
few sellers would entertain offers at less than 43s. 6d., 
so that the prediction it would be dearer than No. 3 has 
been fulfilled. The dearth of supply of East Coast hematite 
pig has disappeared, and offers to sell Nos. 1, 2, and 3 
at 59s. for early delivery did not bring forth buyers. To- 
day there was practically no change in the market. 


Manufactured Iron and Steel.—The changes in manu- 
factured iron and steel are but small. Quotations for 
most descriptions are upheld, but iron ship-plates have 
at length been reduced, after maintaining a comparatively 
high rate for some time. Common iron bars are 6. 5s.; 
iron ship-plates, 6/. 12s. 6d.; steel ship-plates, 6/.; iron 
ship-angles, 62. 28. 6d.; and steel ship-angles, 57. 15s.—all 
less the usual 24 per cent. discount. Heavy sections of 
steel rails remain at 5/. 103. net cash at works. 


Tees Iron Exports.—The shipments of iron and steel 
from the port of Middlesbrough during November show 
a decrease on the previous month of 13,000 tons, and a 
decrease on November last year of 2500 tons. The feature 
of the shipments was the continued heavy delivery to 
Scotland, 27,817 tons of pig iron having been sent north of 
the ‘weed during the month just ended, which makes 
over 380,000 tons for the eleven months of the year. Italy 
was the larg2st foreign pig-iron customer, taking 8560 tons. 
Germany came second with 6989 tons. Time was when 
Germany was by far the largest buyer of Cleveland iron ; 
but for some time row clearances to that country have 
been declining. India took 3263 tons of finished iron and 
stee], and 2295 tons went to West Australia. 

Coal and Coke.—Coal is steady, with a fairly good de- 
mand for this year’s delivery. Unscreened Durham 
bunkers are 103. 104d. to 11s. 6d. Coke is none too 
plentiful, and average blast-furnace qualities delivered 
here realise 16s, 9d. 


NOTES 





NOTES FROM THE SOUTH-WEST. 

Cardiff—There has been a moderate inquiry for best and 
second class steam coal at about former rates; the dry 
coal and Monmouthshire trades have also been pretty well 
maintained. The beststeam coal has been making 16s. 3d. 
to 16s. 9d. per ton, while secondary qualities have brought 
15s. 9d. to 16s. per ton. The house coal trade has not 
shown much change. The best descriptions have, how- 
ever, exhibited a hardening tendency ; No. 3 Rhondda 
Jarge has brought 16s. to 16s. 3d. per ton. Foundry coke 
has been quoted at-21s, 6d. to 22s. 6d., and furnace ditto 
at 17s. 6d. to 183. 6d. per ton. As regards iron ore, the 
best rubio has brought 14s. 6d. to 14s. 9d. per ton, while 
Tafna has been quoted at 15s. to 15s. 6d. per ton. 


Welsh Coal for Italy.—Messrs. Moxon, Savon, and 
Co, have secured a contract from the Italian General 
Navigation Company for the supply of 100,000 tons of 
best steam large coal, and 40,000 tons of best steam small, 
at 21s. 9d. and 14s. 6d. per ton respectively. Delive 
is to be made at Genoa over next year, in agreed quanti- 
ties. These prices, based on the present rate to Genoa, 
are regarded as satisfactory, as, after deducting the 
freight and tax, the free-on-board prices are about 15s. 3d. 
per ton for the large coal, and 9s. per ton for the small. 


The “ Minerva” and the ‘‘ Hyacinth.”—The Lords of 
the Admiralty have ordered that the cruisers Minerva 
and Hyacinth shall be subjected to a long series of steam 
trials, in order that the especial boiler committee may 
thoroughly test the engines. The trials will be carried 
out with the engines working at various powers, from the 
lowest possible up to 150 revolutions; and the ships will 

then again docked to have their propellers replaced. 
When they are again ready for sea, they will steam in com- 
pany to the Eddystone, to commence a number of runs at 
various speeds over the 28-mile deep-sea course off the 
ish coast, When this portion of the programme is 


TY | recently bui 


over, the Hyacinth will return to Devonport to be again 
docked, while the Minerva will go to Portsmouth, to be 
prepared for a series of trials in Stokes Bay. 


Water at Cardif.—Mr. Alderman D. Jones recently 
laid before the Water Works Committee of the Cardiff 
Town Council several schemes for the extension of the 
storage reservoirs to meet the increasing needs of the 
town. Mr. J. A. B. Williams, of Bournemouth, the 
former water works engineer to the Cardiff Council, was 
asked to report on the several schemes; and at a com- 
mittee — on Friday it was decided to engage Mr. 
Williams at a fee of 150/., inclusive of everything. 


Wrington Vale Light Railway.—The Wrington Vale 
Light Railway is now nae for traffic to Wrington, Lang- 
ford, Burrington, and Blagdon. The curves are gentle 
and the gradients are easy, the stiffest one being 1 in 50 
between Langford and Burrington, where an altitude of 
160 ft. above sea level is attained. ‘Then there is a gentle 
fall until Blagdon is reached. 


New Dry Dock at Cardif..—A new dry dock of the 
Mount Stuart Company at Cardiff, which has just been 
completed, is 550 ft. in length. It has cost 80,000/., and 
it will be formally opened in January, although itis now 
ready for use. 

The Swansca Valley.—The number of tinplate mills now 
working in the Morriston district is 46. In the upper 
part of the valley 30 mills are going, and in the lower 21, 
thus making a total of 97 tin and sheet mills in operation. 





MISCELLANEA. 

Tur Cape to Cairo telegraph line has now been carried 
up to Ujyi on Lake Tanganika. On reaching the north 
end of this lake the line is to be taken easterly and along 
the shores of the Albert Nyanza, whence telegraphic com- 
munication with the coast already existe. 


The United States Patent Office has satisfactorily 
disposed of Mr. Charles E. Tripler’s claims to have 
independenily invented the method of producing liquid 
air, worked out by Dr. Hampsen in this country and 
Professor Linde in Germany. They have decided that 
the priority rests with Professor Linde, and have refused 
to entertain Mr. Tripler’s claim for a patent. 


The Electric Lighting and Traction Company of 
Australia have received cabled advice from Australia 
that a supply of electricity hes been commenced from 
their Adelaide station. The company’s stations at Mel- 
bourne, Geelong, Adelaide, and Port Adelaide are now 
all in operation, and the supply is being rapidly taken 
advantage of for lighting and power purposes, 

The Civil Service Commissioners announce that an 
open competitive examination for an appointment as 
draughtsman in the epee gue Department of the 
Admiralty will be held shortly. Copies of the regula- 
tions and forms of application for admission to the exami- 
nation may be obtained on application, by letter, to the 
Secretary, Civil Service Commission, Westminster, S.W. 


The Twickenham Urban District Council have ap- 
proved the scheme prepared by their surveyor, Mr. F. W 
Pearce, F.S.I., for a new sewage pumping station, refuse 
destructors, and sewage disposal works on bacterial lines, 
estimated to cost 28,000/., and have appointed Mr. 
William Fairley, C.E., 53, Victoria-street, Westminster, 
consulting engineer, to act jointly with the surveyor in 
carrying out the new works. 


A paper on ‘‘The Sewage Question during the Past 
Century,” was read on Monday last before the Society of 
Engineers by Mr. H. A. Roechling. The author dealt 
largely with the question of land treatment, and in this 
connection summarised the interim report of the Royal 
Commission recently published. Dealing with bacteria 
beds, the author maintained that the effluents from these 
should in all cases be still passed through land before 
being allowed to enter the natural streams and water 
courses. 


It has been decided to hold an International Exhibi- 
tion at Cork next year, and the Department of Agricul- 
ture and Technical Instruction for Ireland have reserved 
for themselves a space of 30,000 square feeb in the 
main building, for the display of exhibits of manufac- 
tures suitable for introduction into Ireland. The Depart- 
ment are therefore inviting manufacturers to contribute 
to this exhibit, and offer to pay carriage from the factory 
to the Exhibition, to provide free space, describe the 
exhibit fully in the official catalogue, supply power, and 
insure the plant. They will further pay the wages of 
the machine attendants, and supply free the raw material 
when obtainable. Forms of application can be obtained 
from the Secretary to the Department, Upper Merrion- 
square, Dublin. 


The pee des Chemins de Fer de 1’Ouest has 

t four compressed-air locomotives for service 
in shunting work, at its Gare des Invalides, in connection 
with its new line -between this station and Meudon. 
This line is operated by egg A the current being 
picked up from a third rail. Where there are many 
points and crossings, however, this rail has to be inter- 
—— but in general the inertia of the moving train 
suffices to carry it past the breaks. Shunting operations 
cannot, however, be conveniently carried on in this 
fashion, and hence the locomotives in question have been 
constructed, since the company are precluded from using 
steam locomotives at the Invalides station. The air- 
compressing plant is driven by three-phase motors. The 
air supply is taken from the mains of the Com ie 
Parisenne d’Air Comprimé at a pressure of 85.3 lb. per 
square inch, and raised by the compressing plant to 
2142 lb, per square inch for storage in the locomotive 





receivers. 


The rearrangement of the working agreement in the 
engineering trade, which was made at a conference of 
the Federation of Employers and the A ted 
Society of Engineers, held in London last week, is now 
being submitted to the operatives for approval. The 
agreement is that which was drawn up at the close of 
the great strike a few years ago.. It has worked exceed- 
ingly well, especially the provisions for avoiding and 
settling disputes, and since it came into operation 
there have been scarcely any sto s of work in the 
trade. The alterations made at the recent conference 
were in matters of detail only, and the agreement is 
still practically what it has always been. The conference 
was amicable in every way, and the revised agreement is 
almost certain to be accepted by the men. It has already 
been accepted on behalf of the employers. The fact that 
it has been so thoroughly successful is regarded by those 
interested as a very striking example of the value of con- 
ciliatory methods in trade disputes. 


Mr. Ivan Levenstein states that a powerful deputa- 
tion is to wait on Mr. Gerald Balfour, to urge a speedy 
amendment of the Patend Law. The report of Sir 
Edward Fry’s committee has, we believe, dissatisfied 
every one save lawyers and patent agents: as, indeed, 
was to be anticipated from the ideas entertained by the 
Commissioners as to the scope of their inquiry. Thus 
Lord Alverstone stopped Mr. Bousfield, K.C., when he 
was arguing as to the economic importance of developing 
new industries in the country, with the remark that ‘‘ the 
economic question is not material to the present inquiry.” 
This dictum of Lord Alverstone is a curious inversion of 
the original object of the issue of patents. In the origin 
these were issued, not so much for’ rew inventions as for 
the introduction of a new industry into the country. In 
France, Germany, Russia, and Austria a patent is re- 
voked if a patentee will neither work the patent himself 
nor let others work it; and the President of the Board 
of Trade is to be petitioned to amend our own laws in 
@ similar direction. 

In a recent issue, Le Genie Civile describes the 
two new liners—Savoie and Lorraine—recently put in 
service by the Compagnie Générale Transatlantique. 
The two are practically sister boats, differing only 
in some details of the internal arrangements. The 
length between perpendiculars is 537.74 ft. ; the breadth. 
59.05 ft.; the mean draught loaded,- 25.43 ft. ; and 
the displacement, 15,410 tons. About three-quarters 
of this displacement is due to the dead load, and but 
one-fourth is available for coal supply, cargo, 
sengers, and crew. As the bunkers hold about 
tons of coal, the displacement actually available for 
paying load is only about 7.5 per cent. of the total dis- 
placement. On trial the speed reached by the Lorraine 
in calm water was 21.91 knots, whilst with the Savoie, 
tried under less favourable conditions, the speed.on the 
measured mile was 21.65 knots. The twin-screw engines 
fitted are of 22,000 indicated horse-power in the aggre- 
gate, and they are supplied with steam by return- 
tube boilers of the ordinary type, designed for a working 
pressure of 170.7 lb. per square inch. The total grate 
area of these amounts to 1224 square feet. There are also 


*|on the upper deck a couple of small Belleville boilers 


which supply the auxiliary machinery. The latter in- 
cludes a number of Laval turbines driving the generating 
machinery for the electric light. We shall shortly pub- 
lish illustrations of these vessels. 





CANADIAN CANALS.—The quantity of freight carried 
through American and Canadian ship canals at Saulte Ste. 
Maria in October amounted to 4,174,545 tons. This total 
showed an increase of nearly 1,000,000 tons as compared 
with October, 1900. 





PrRsoNAL.—We are asked to state that Mr. W. B. G. 
Bennett has aes his position as borough engineer and 
surveyor to the paige ep Corporation, in order to take 
up private practice with his son, Mr. E. Bennett, and has 
opened offices at Midland Bank Chambers, Southampton. 
—The vacancy on the staff of the Northampton Institute 
caused by the retirement of Mr. John Ashford, the 
head of the Mechanical Engineering and Metal Trades 
Department. has been filled by the appointment of Mr. 
Charles E. Larard, A.M.I.C.E., A.M.I.M.E., the head 
of tha Civil and Mechanical ee eee of 
tbe Huddersfield Technical College.—Messrs. Royles, 
Limited, have transferred their works to Irlam, near 
Manchester, where new premises specially adapted to 
the Se pare of the firm’s specialities have been 
erected. 





Fire Tests with Doors.—The British Fire-Preven- 
tion Committee again undertook a series of investigations 
at their Bayswater Testing Station on Wednesday last, 
the 4th inst. Mr. Edwin O. Sachs, chairman of the 
executive, presided. The afternoon was devoted to tests 
with doors—firstly, with two double deal doors and two 
double oak doors; secondly, with a single ‘‘Jarrah” 
wood door and a single “‘ Karri” w door, the thick- 
ness of the doors in each case being 2 in. The double 
oak doors appeared to have oy considerable fire-resist- 
ance compared to the deal double doors, the test in each 
case extending tolfhours. The ‘‘ Karri” and ‘‘ Jarrah” 
wood doors were unfortunately badly constructed by the 
makers, and although the wood itself showed consider- 
able resistance during a test. of one hour, the fire ap- 
peared to get through where the joints had not been 
satisfacto! made, The full official reports will shortly 
appear in the usual way. It might be noted that the 
testing See were somewhat hampered by the fog, 
all the photographs and records having to be taken by 





flash-light. 
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MILITARY LORRIES. 
CONSTRUCTED BY THE THORNYCROFT STEAM WAGON COMPANY, LIMITED, BASINGSTOKE AND CHISWICK. 
(For Description, see Page 771.) 
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NOTICES OF MEETINGS. 


Tue Surveyors’ INstTiTUTION.—Monday, December 9, when a 
r will be read by Professor W. Somerville (Associate), en- 
titled “‘ Artificial Manures.” The Chair will be taken at 8 p.m. 

Society or Arts.—Monday, December 9, at 8 p.m. Cantor 
Lectures. ‘‘The Chemistry of Confectioners’ Materials and Pro- 
cesses” (four lectures), by Mr. William Jago, F.C.S., F.1.0. 
Lecture I1I.—Wednesday, December 11, at 8 p.m. ‘‘ Aluminium,” 
by Professor Ernest Wilson, M. Inst. E.E. 

Tue InstiruTION oF CiviL ENGINEERS. — Ordinary meeting, 
Tuesday, December 10, at 8p.m. Paper to be further Piece H 
“Train Resistance,” by Mr. John A. F. Aspinall, M. Inst. C.E. 
Paper to be read with a view to discussion : ‘* Motive Power from 
Blast-Furnace Gases,” by Mr. Bryan Donkin, M. Inst. C.E.— 
Students’ meeting, Friday, December 6, at 8 pm. Paper to be 
read: ‘*Gas-Engine Construction,” by Mr. R. W. A. Brewer, 
Stud. Inst. O.E. Mr. Charles Hawksley, the President, will 
occupy the Chair. Students’ visit, Wednesday, December 11, at 
8 p.m., to Messrs. Maple and Co.’s new electrically-driven cabinet 
factory in Highgate-road. 

THE INSTITUTION OF ELECTRICAL ENGINEERS (GLASGOW SECTION).— 
Tuesday, December 10. ‘‘ Aluminium : Notes on ics Production, 
Properties, and Use,” by Mr. W. Murray Morrison (Member). 

THE INSTITUTION OF ELECTRICAL ENGINBERS (BIRMINGHAM LOCAL 
Sxction).—Meeting in the Municipal Technical School, Suffolk- 
street, Wednesday, December 11, at 7.30 — Dr. W. E. mre 
will read short papers on ‘‘The Power Factor of Alternate-Our- 
— Circuits,” and on ‘‘ The Workshop Testing of Dynamos and 

otors.” 

Tue INSTITUTION OF ELECTRICAL ENGIN&ERS. — Meeting at the 
Institution of Civil Engineers, Thursday, December 12, at 8 p.m., 
ordinary general meeting. Conclusion of discussion on ‘‘The 
Physical Properties of Certain Aluminium Alloys, and some Notes 
on Aluminium Conductors,” by Professor E. Wilson (Member). 
‘*Some Principles Underlying the Profitable Sale of Electricity,” 
by Mr. Arthur Wright (haseeiate Member). 
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SHALLOW UNDERGROUND 
TRAMWAYS. 

THE County Council are promoting a Bill in Par- 
liament to enable them to construct a shallow 
underground tramway in the new street they are 
making between Holborn and the Strand, with 
an extension to the Embankment. It is their in- 
tention, or rather their hope, to extend the southern 
tramways, when they are converted to electric 
traction, across Westminster and Blackfriars 
Bridges, and along the Embankment, to meet the 
new line, and thus to connect the northern and 
southern systems. To enable them to enter on this 
undertaking with more certain knowledge, they sent 


s3| Mr. Alfred Baker, their tramways manager, and 


Mr. John H. Rider, their electrical engineer, 
in company with Mr. Allen Baker, the Vice- 


3 | Chairman of the Highways Committee, to America, 


to study the question in Boston and New York, 
where shallow- tunnel railways are in exist- 
ence, or are in course of construction. The former 
gentlemen have presented a report, and the latter 
gentleman an ‘‘ addendum ” to the Council, setting 


84| forth what they had seen and learned in America, 
8! and this report has just been issued to the public.* 


As regards the New York Subway, our readers 
are fully informed, as for several weeks past we 
have been publishing a complete account of its 





* “Shallow Underground Tramways.” P. S. King and 
Co., 2 and 4, Great Smith-street, Westminster. 
post free. ] 


(1s. 14d. 








construction (see pages 477, 507, 547, 576, 637, 
674, 699, and 737 ante, and page 763 of the present 
issue), and this report is naturally far more de- 
tailed and instructive than that of the Council’s 
officers. The Boston Subway was completed in 
the autumn of 1898, and comprises five miles of 
single track, 0 being for four tracks and part for 
two tracks. e subway is entered from Boylston- 
street, by means of an incline in the public gardens, 
and passing under the edge of Boston Common, is 
joined by another subway coming from Pleasant- 
street, where another incline | to the surface. 


1|From the junction the subway continues under 


the Tremont-street side of the Common to Park- 
street, which is the centre of the system, and 
where there is a loop terminus. From Park- 
street the subway is carried directly under Tre- 
mont-street to Scollay-square, and by means of 
bifurcation under Hanover-street on the one hand 
and Cornhill on the other, to a junction under 
Washington-street ; and immediately after it rises 
by an incline to Causeway - street, where it 
connects with both the surface and the elevated 
lines. The tunnel is of several types; in some 
places it has side walls with an arched roof; in 
others the two lines are each in a masonry tunnel 
with an arched roof; while in others, again, upright 
steel columns are used for the walls, with steel 
girders for the roof, masonry and concrete bein 
placed around each. This is the method mainly u 

in the New York Subway. At Boston the standard 
height of the roof is 14 ft. clear above the rails, 
and the roof is generally 3 ft. below the street 
surface. .At New York the subway is 13 ft. from 
floor to roof (see page 478 ante), and there also 
both arched and steel-and-concrete methods of 
construction are employed. 

The building of a shallow underground tramway 
under the County Council’s new street. should 
be a comparatively easy matter, for the Council 
will have complete command of the ground ; there 
will be few pipes to disturb, and no buildings to 
interfere with. Whether it is intended to make the 
tunnel as shallow as those in America is not clear; 
but as the English cars carry outside passengers, 
while the American cars do not, it would seem de- 
sirable to have a little extra headway here. Of 
course, the passengers will only leave their seats in 
the stations, and it will not be necessary to allow 
them space to stand upright in the tunnels, In 
any case there will be no serious engineering diffi- 
culties in that part of the line which lies in the 
area in which the buildings are being demolished, 
while the two terminal portions are short. There 
must be an incline at the Holborn end, near 
Southampton-row ; but at the Embankment the 
ground is so far below the Strand and the new 
street that the cars will run in on the level, or 
eae on an up grade. Probably the line will 

e more or less uphill all the way from south to 
north. Provided Parliament gives consent for 
tramways to be laid on the Embankment, there. is 
a great deal to be said for the new scheme, as it 
would greatly reduce the omnibus traffic, which 
will spring up immediately the new road is opened, 
and it will do'so in the best way possible. 

The shallow tunnel has very great advantages, 
from the point of view of the passenger, over the 
‘*tube.” The platforms can be reached in a 
moment by a short flight of steps, and there is no 
need for a journey in a lift, with its attendant 
waste of time. Many people shrink from going to 
a depth of 80 ft. below the surface, re prefer 
either to walk or to take an omnibus. But, pro- 
bably, no one would feel _ objection to riding in 
a subway the roof of which was only 3 ft. below 
the street level. The quick succession of single 
cars, following each other as rapidly as possible, 
is also to be preferred to trains at two to three 
minutes’ intervals.. Small as the delay may be, it 
really exercises a considerable influence on the 
choice of routes before the short-distance pean. 
who usually pays higher fares proportionately than 
those who travel further, and is therefore worthy 
of consideration. The omnibuses could not live 
if every one went as far as his payment entitled 
him to. 

Although the subway referred to above is the 
only one which the Council. has in immediate 
contemplation, it has a much larger scheme 
under consideration for the future. June 13, 
1899, the Council called upon the Highways 
Committee to report as to the practicability of 
a shallow underground electric tramway from 
Westminster (vid Parliament-street, Strand, Fleet- 
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street, and Cheapside) to the Bank ; thence 
under Moorgate - street to the terminus of the 
North Metropolitan Tramways Company at Fins- 
bury-pavement. The report before us is probably 
one result of the resolution. The subject will, 
however, need great consideration before it can 
be seriously entertained. American cities are 
very different from London, and the construction 
of subways in them is a far simpler matter than 
here, because the streets are straighter and wider, 
and there is almost always a parallel street into 
which the traffic can be diverted. We are not 
without shallow subways in this country. The 
Inner Circle of the Metropolitan Railways runs in 
under Cannon-street and Eastcheap ; and, indeed, 
a large proportion of the Inner Circle is built 
under public roads, and as near the surface 
as practicable. This railway has a depth of 
13 ft. 9 in. from the rail level to the under- 
side of the roof girders, where the roof is flat, 
and is proportionally deeper when it is arched. 
The estimate of the Council’s officers that a two- 
track subway could be built in London for 282,000/. 
a mile, in addition to the sum required for the 

urchase of vaults, cellars, and vested interests, 
and to that for pipe galleries in the subway and 
the reconstruction of sewers, is probably too small, 
considering the difficulties of the work. Certainly 
it is little more than half the total cost of the 
Metropolitan Railway. 

Possibly the steel and concrete type of tunnel, 
if executed in short lengths, would obviate a certain 
amount of underpinning, but it would not render it 
unnecessary in every instance, while the removal 
of sewers and pipes, anc their re-establishment in a 
narrow thoroughfare like Fleet-street, would entail 
tremendous expense. Of course the thing could 
be done, and the outlay would not be greater than 
that of a deep-tunnel railway with two roads ; but 
the inconvenience to the neo would be unen- 
durable. The prospect of having the Strand and 
Fleet-street more or less blocked for two or three 
years would produce an outcry which even the 
County Council could not disregard. Even if the 
road were decked over with timber, and the work 
was carried on underneath, the inhabitants would 
suffer much inconvenience, for it must be remem- 
bered that the traffic is maintained in full swing 
to midnight, and commences at a fairly early 
hour in the morning. The laying of the Post 
Office telephone wires dislocated the traffic for 
six months at least, and inflicted great losses on 
shopkeepers and others; and that, of course, was 
a mere trifle to such a railway construction. All 
these wires would have to come up again, in 
addition to many others, and new channels would 
have to be made for them before the actual 
work of the tunnel could be seriously proceeded 
with. The subway has many advantages over the 
tube, and we are sorry to appear to be in antagonism 
to any form of engineering enterprise ; but the 
inconveniences which would attend the building of 
such a structure in the Strand would be too great 
for the public to face. It must be remembered that 
the astute people connected with the District line 
considered this question more than thirty years ago. 
They had the experience of the railway in Euston 
and Marylebone-roads to guide them, and the 
result of it was that, rather than face what was 
before them in the Strand, they deliberately adopted 
the far less advantageous line of the Embankment. 
No doubt engineering methods have improved in 
the interval ; but even now such a task is enough 
to make us pause. It is not that it cannot be done, 
but that the result does not justify the loss and 
trouble it will cause to people who will gain nothing 
by it. It must be remembered that the railway 
would tend rather to carry people away from the 
Strand than to it; for years the thoroughfare has 
been undergoing a change, which has not been alto- 
gether for the better. New shops, theatres, and 
restaurants have been built further west, to the 
detriment of the older ones, and those which remain 
have to fight for existence. If the roads were closed 
for months, they may probably be closed also. 





MILITARY LORRIES. 

WHatTEVER may be the shortcomings of the War 
Office in other departments, the authorities appear 
to have attacked the problem of self-propelled 
vehicles for military purposes in a vigorous and 
business-like munner. A ‘‘ War-Office Committee 
on Mechanical Transport” has been formed, with 
Lord Stanley as President, and Captain F. Lind- 


say Lloyd, R.E., as Secretary. The members are 
Colonel C. E. Heath, Lieut.-Colonels F. B. Elmslie 
and R. E. Crompton, and Captain C. H. Nugent. 
Colonel C. H. Scott is an associate member for 
India ; and there are five associate members for sub- 
committees in Colonel T. R. Main, Lieut.-Colonels 
F. T. Clayton and H. C. L. Holden, and Captains 
H. Prentice and G. B. Roberts. 
In order to get practical and trustworthy infor- 
mation on the subject, it was wisely decided to 
obtain the assistance of the manufacturers of self- 
oe RRS vehicles, and with that view it was 
ecided to offer three fairly substantial prizes for 
‘*the three self-propelled lorries which shall be 
adjudged, after a series of trials to be carried out 
by the War Office Committee on Mechanical 
Transport, to be the best suited for mechanical re- 
quirements.” The first prize is 500/., the second 
2501., and the third 100/. Although the amounts 
are, as we have said, substantial, when we state 
that the trials will last over a period of 17 days, it 
will be easily seen that none of the eleven firms 
who originally gave notice of entering hoped 
even to pay their expenses; even although the 
War Department supplies all fuel and water, and 
that a detention allowance of five shillings a day is 
provided for one attendant to each lorry during the 
period of the trials. 

The proceedings commenced at Aldershot on 
Wednesday, December 4, with the inspection of 
vehicles, and the weighing, loading, and measure- 
ment of tanks. The dépdt, which forms the central 
station, where the vehicles are kept, and from 
which all trials commence, is at South Aldershot, 
in the establishment of the Royal Engineers on 
the Farnborough Road, and close to the Basing- 
stoke Canal. 

The following are the names of the firms who 
had entered for the competition : 





Devizes 
Deptford | ma . 


Sandbach | a eels gi 
ne oil engine 
London | orry. 


ee and) | One steam lorry. 


Chiswick and } 
Basingstoke 


Wantage 
London 


Brown and May, Limited . 

The Creek Street Engineer- 
ing Company s 

Edwin Foden and Co. 


George F. Milnes and Co. .. 


The Straker Steam et 
~~ 4 

The Thornycroft Steam 
Wagon Company 

The Wantage Testantatia! 
Company... ae - 

Bayleys Limited 

C. Innes Baillie 

J. E. Liardet .. 


/One steam lorry. 
| 


Two steam lorries. 


‘One steam lorry. 


|| Particulars not 
sent. 


4 





Unfortunately, all those who had entered for the 
trials were not able to put in an appearance at the 
preliminary inspection of last Wednesday. The 
lorry of Messrs. Brown and May, although prac- 
tically complete in all its chief features, was unable 
to be present owing to the delay in delivery of 
some material. The Creek Street Engineering 
Company were also disappointed in the same way, 
their steam lorry being absent because they had 
been unable to get delivery of wheel castings by 
the time promised. The Wantage wagon also had 
not arrived on Wednesday, having been delayed 
on the road. 

On another page we give illustrations and de- 
scriptions of two vehicles entered by Messrs. J. I. 
Thornycroft and Co., of Chiswick and Basingstoke. 
These, it will be seen, are steam driven, as are all 
those entered with the exception of the Milnes 5-ton 
war lorry, which has an internal combustion engine 
of the Daimler type. The appearance of this vehicle 
will add to the interest of the trials. 

We are unable to give any details of the trials 
this week, as the first run will be concluded only 
shortly before we go to press ; but for convenience 
of reference we give brief descriptions of the 
vehicles entered. efore doing so, however, it is 
necessary we should give the conditions of the 
competition, in order that our readers may form an 
idea of the work for which the vehicles are de- 
signed. The following is a copy of the official 
regulations : 

STATEMENT OF REQUIREMENTS OF SELF. PROPELLED 
Lorry FoR MiniTrary PURPOSES. 

1, Thelorry to be capable of being used on rough roads, 
and, to a limited extent, across country. 

To beable to go wherever a country cart can go, and 
to be capable of being driven through an opening 
7 ft. 6in. wide. 

2. Net load to be 5 tons, of which 3 tons must be 
carried on the lorry itself and 2 tons on a trailer ; these 
weights are exclusive of fuel and water, all of which must 


be carried on the lorry. 
3. Total platform area not to be less than 15 square 





feet for each ton of net load. 


4. The lorry platform and that of trailer to be fitted 
with removable sides and ends about 2 ft. high. 

5. The top of the lorry platform, when the lorry is 
ready for loading, not to be more than 4 fb. 3 in. from the 
ground level, and that of the trailer not more than 4 ft. 

6. The lorry, carrying its full net load of 3 tons, and 
drawing @ trailer loaded with 2 tons, to be capable— 

(1.) Of @ speed of 8 miles per hour on fairly level 
roads in fair condition. 

(2.) OF a mean speed of at least 5 miles per hour on 
average roads, up and down hill. 

(3.) Of taking its full load without assistance on an 
average road, 7-2 ue of 1 in 8. 

7. The weights should be so distributed that the lorry 
should Ss be under control on slopes up to 1 in 8, 
whether loaded or empty. 

. Proper arrangements to be made that no part of 
the machinery be liable to damage from mud or dust. 

9. Any casings used must be easily removable. 

10. In order to avoid damage to the lower portions of 
the machinery from touching the ground when going over 
rough country, or in the event of the wheels sinking into 
soft ground, all such portions must be strongly protected, 
and, except in the case of the driving gear, must not be 
less than 18 in. from the ground ; the driving gear should 
be kept as high as possible. 

11. The lorry to be capable of efficient control, and 
steering at all pony and of reversing at low speeds, and 
of being worked and controlled by one man. 

12. The lorry to be able to run for 48 hours without 
overhaul or cleaning. 

_ 13, The driving wheels not to be less than 4 fb. 6in. 
in diameter, nor less than 9 in. wide across the tyres, 
which may be fitted with plain diagonal road-stri 

14. No restriction is lone on nature of fuel or class 
of engine—steam, internal combustion or otherwise— 
except that oils under 75 deg. Fahr. flash point (Abel’s 
close test) must not be employed. 

In the case of steam engines, an alternative arrange- 
ment for burning solid or oil fuel is desirable. 

15. In the case of steam engines the construction of the 
boiler must be such as will comply with the requirements 
of the Manchester Steam Users’ Association. 

16. Nolimit is placed on tare weight, but the total 
weight will be taken into consideration, as stated in para- 
graph (c) below. | 
Norr.—In considering the merits of the competing 
vehicles, special importance will be paid to the following 
points : 

(a) Prime cost, rept, are regard to efficiency. 

(b) Distance that can be travelled by the vehicles when 
fully loaded with 5 tons, with the fuel and water carried 
on. a lorry (great importance will be given to this 
point). 

(c) Economy in weight. 

(d) Durability. 

(e) Accessibility of all parts. 

(f) Simplicity of design. 

(g) Ease of manipulation. 

(h) Absence of noise, vibration, and smoke. 


Although the steam lorry of Messrs. Brown and 
May, of Devizes, was not present, for reasons 
already stated, the following particulars of the 
vehicle may be of interest. It is much to be re- 
gretted that this firm, with their extended experi- 
ence, were not able to take part in the competition. 
The lorry is 18 ft. long by 63 ft. wide. The main 
frame is built up of channel steel, and is supported 
on both axles by springs, the front axle being on the 
divided system for steering purposes. All wheels 
are of wood, the driving pair having 9-in. tyres 
and the leading wheels 5-in. tyres. There are 
three speeds, giving a range between three and 
eight miles per hour. The engines are compounded, 
the high and low-pressure cylinders being respec- 
tively 4} in. and 7} in. in diameter by 6 in. stroke. 
They are of the inclosed type, lubrication of work- 
ing parts being by the splash method, a sight-feed 
lubricator being employed for the cylinders. The 
cylinders are carried by the main framing of the 
vehicle by means of a universal coupling. In this 
way, if there is any twist in the framing, it does not 
affect the engine, so that no binding strains are set 
up in the working parts of the gearing. The latter 
is all spur gear, with helical teeth. The teeth are 
cast in rings which are bolted to cast-iron centres. 
This allows the gearing to be replaced without dis- 
turbing the wheels on the shafts. The boiler pres- 
sure is 225 lb. to the square inch, steam being 
generated in a ‘*Toward” boiler burning coke. 
The engine is run at 600 revolutions per minute. 

This vehicle is fitted with a swinging crane, 
which is placed on the rear part. The jib is 
hollow, the wire rope being conducted through it 
by means of guide pulleys. It is worked from the 
engine crankshaft by means of a friction arrange- 
ment. 

The steam lorry entered by the Creek Street 
Engineering Company will be of interest as working 
with superheated steam; a good opportunity of 
testing the system would have been afforded by the 
trials had the makers been able to get the vehicle 
ready. The following is a description of the lorry. 





The engine and boiler are placed in front; the 
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former being of the vertical type, with three 
single-acting cylinders. Power is conveyed to the 
driving wheels first by a Renold silent chain, which 
reduces the speed on the countershaft one-half, 
whilst an equal reduction is effected by the wheels 
of the balance gear fitted on the countershaft. 
Between the countershaft and the driving-wheels 
there are two Renold roller chains, which effect a 
final reduction of 3to 1. There is no change gear 
to this vehicle. The boiler is a ‘‘semi-flash coil 
generator,” which burns ordinary petroleum with a 
vaporising burner. This is controlled by a special 
device which regulates the temperature of the steam 
by proportioning the flame to the amount of water 
entering the boiler; whilst the water supply is 
regulated by.the steam pressure. Admission 
and eduction of steam in the engine are effected by 
equilibrium lift-valves. These are operated from 
a countershaft by cams, of which there are two sets 
to each cylinder—one for forward gear and one 
for reverse motion. The taper on the forward 
gear is so cut that variable expansion can be 
effected by a lateral movement. The hubs of the 
wheels have rubber incorporated in them, to 
absorb shock or vibration. 

Messrs. Foden and Sons’ steam wagon, which, 
if fired with coal or coke—though it can easily be 
arranged for liquid fuel—has a main platform 
9 ft. 4in. long by 6 ft. 4in. wide. Below this is 
a lower platform 9 ft. long by 2 ft. 9 in. wide and 
15 in. deep. The general arrangement may be 
described as of the traction engine type. The 
boiler is horizontal, and forms the front part of the 
framework, the sides of the frame being of channel 
steel, and these are tied and braced together. The 
engine is compound, and is placed on the top of 
the boiler; the cylinders are 4 in. and 6} in. in 
diameter respectively ; but high-pressure steam can 
be admitted direct to both cylinders if needed, 
each of them having independent exhaust. Driv- 
ing is effected by a pair of spurwheels, which actuate 
a cushioned compensating gear by two block-chains ; 
two speeds being given—8 to 1 and 20to1. There 
are two feed-pumps—one on the engine, and the 
other an independent single-cylinder pump. The 
load wheels have cast-steel hubs and double-dished 
steel-plate sides, with a g-in. lapping plate. They 
are shod with steel diagonals, 2in. by in. The 
car is on laminated springs, with horn-plates and 
sliding axleboxes. 

The Milnes 5-ton war lorry is 21 ft. long by 
6 ft. 6in. wide. The frame is of channel steel, 
and the platform space is 13 ft. 6 in. by 6 ft. The 
wheelbase is 12 ft. 9 in., and a total load of 6 tons 
can be carried. The motor is a four-cylinder oil 
engine, 3} in. (90 millimetres) in diameter by 43 in. 
(120 millimetres) stroke. The engine is on the 
Daimler principle throughout, and will run at 
about 750 revolutions per minute, to give about 
25 brake horse-power. There is a float feed 
governor, and a surface-water cooler, with rotary 

ump. There is forced lubrication to all engine 
earings, and ignition is by a magneto-electric 
device. Transmission is by a single friction cone. 
Power is taken from the main longitudinal shaft 
through the differential gear by means of two 
pinions engaging two internal gear-wheels fixed to 
the back road wheels. There.are four changes of 
speeds, the changes being provided by one lever on 
the Cannstatt principle. 

The Straker steam lorry is 18 ft. 6 in. long by 
7 ft. maximum width. The leading axle is mounted 
on a central pivot, with anti-friction bearings under 
the boiler. This gives a three-point support, re- 
lieving the frame from transverse strain, besides 
giving ease in steering. The body of the vehicle 
is of wood, the area being 48 ft. The wheel- 
base is 10 ft. 5 in. The leading wheels are 
2 ft. 9in. in diameter by 5in. wide. The back 
wheels are 4 ft. 6 in. in diameter, with 9-in. tyres. 
The engine is placed horizontally and is of the 
compound type, having cylinders 4 in. and 7 in. by 
7in. stroke. The engine is reversible, the valve gear 
being specially designed for linking up. At 400 
revolutions the power developed is about 25 in- 
dicated horse-power. The boiler is of the water- 
tube type, working at 200 Ib. pressure. There are 
70 ft. of heating surface and 2 ft. 2 in. of grate area. 
There are two speed ratios giving travelling speeds 
of from two to eight miles per hour. A countershaft 
carries a chain pinion driving direct to the back 
axle, on which there is a locking device for the dif- 
ferential gear. The driving axle has radius rods to 
keep it in proper position with the countershaft. 
We shall illustrate this lorry next week. 





The Thornycroft wagons are described on page 771 
and illustrated on page 776, to which pages we 
refer our readers, who are, however, well acquainted 
with the chief features of these wagons. 

The Wantage motor lorry, which had not arrived 
on Wednesday in time for inspection, has been 
specially designed for rough and soft roads, the wheels 
being of large diameter, and fitted with widening 
rings. The driving wheels are of steel, and revolve on 
a fixed axle attached tothe main frame by laminated 
springs. Fordriving them thereare flexible steel-wire 
ropes attached to the wheelbosses at one end, and to 
an arm connected with the main gear at the other 
end. In this way the gear shafts may have fixed 
bearings. Steering is on the Ackermann principle, 
through a screw and lever. The axleboxes are in 
horn blocks, laminated springs being used. A two- 
cylinder engine is used. The boiler is of the loco- 
motive type pressed to 200 1b , but has two barrels. 
It is carried under the main frame, and has a 
large grate area. Fixed between the two barrels 
is an inclined shoot through which coal is supplied 
to the furnace. A small steel drum, on which is 
wound 100 yards of flexible steel-wire rope, is 
fixed to the back end of the main frame. It is 
actuated by the main engine through worm gearing. 

The competing vehicles will be put to some- 
what severe tests between now and the 21st inst., 
when the trials conclude. There are four routes laid 
out. Route A roughly constitutes a triangle, about 
30 miles on its three sides, and lying to the north- 
west of Aldershot. Route D is another triangle, 
of approximately the same dimensions, to the south- 
west of Aldershot, taking in Alton as its southerly 
point and Farnham near the easterly apex. Route 
B covers another triangle, north-east of Aldershot, 
with’ Bagshot on the north and Guildford on the 
east. Route C isa fourth triangle, on the south- 
east of Aldershot. This has Hindhead as an 
extreme southerly point, and includes Farnham 
and Godalming, crossing the Hog’s Back. 

Those who know the precipitous nature of the 
hills in this picturesque part of the country will 
easily understand the vehicles will have no holiday 
task, especially if the weather should turn wet. 
From December 16 to 21 is devoted to special speed 
trials, manceuvring tests, and rough-country trials ; 
when, we believe, the vehicles will be asked to cross 
ditches and banks, break through obstructions, 
and, as one competitor put it, ‘‘ to go across country 
like a weight-carrying hunter, and do everything 
but jump stone walls.” In subsequent issues we 
hope to give some particulars of the most interesting 
of these trials. 

In concluding this preliminary notice, we would 
like to say a word as to the excellent manner in 
which the arrangements have, so far, been carried 
out by the Committee. The programme itself is an 
admirable compilation, and is got up in so. sub- 
stantial a manner that it will be likely to last 
through the campaign even under trying circum- 
stances of weather. If these trials had taken place 
four or five years ago, the South African War might 
have worn a different complexion on many occasions. 





THE CYCLE SHOWS. 

Tue two annual cycle shows seem likely to be- 
come very shortly machinery and motor-car shows. 
This year the value of cycles worked by muscular 
power, exhibited at the Agricultural Hall and the 
Crystal Palace, must bear a very small proportion 
to that of machine-driven vehicles. Whether this 
is a circumstance to be welcomed or regretted 
depends on the point of view. We, as engineers, 
naturally rejoice in an extension of engineering 
activity. To the mechanic a motor bicycle is a 
thing of interest, for he can appreciate the talent 
needed to harmonise the opposing factors of its 
design. But we can understand the feelings of an 


athletic cyclist of the older kind, neither engineer}. . 


nor mechanical crank, who looks on the motor 
bicycle as a puffing anxiety, fit only for men who 
have neither back, legs, nor wind to take them up 
a hill by the pedals. 

Whichever view we take, there is no doubt that 
the motor bicycle puts into the shade all other 
cycle interests at the present shows. Last year 
there was a forecasting of this shadow by the 
exhibition of ten; this year we counted nearly 70 
at the Stanley Show alone, and we should judge 
there was a like number at the National Show. 
No doubt the boom is on the rising grade, and 
during next year motor bicycles will be made in 
larger numbers than ever. Much as we admire 








the boldness of those who design an engine-driven 

vehicle which will not stand upright of itself, and 

the ingenuity with which the details are worked 
out, we think it doubtful whether the motor cycle 

will, when the novelty has worn off, take a firm hold 

of public favour. The convenience of a motor car 

one can understand. It is always ready—unless 

out of repair ; it will carry three or four people, 

and will go at a great speed without tiring. . It 

is true it has been accused of being ‘* noisy, 

jaggerty, and smelly ;” it also seems to stir up an 

unusual amount of dust; but that, like the smell, 

is left behind for other people. Still, the con- 

venient qualities of the motor car outweigh its 

defects when it is made to fulfil a useful purpose. 

The same can be said of the motor bicycle only to, 
an inappreciable degree. Probably quitea number, 
of men (we have not yet seen the female motor-. 
bicyclist, but doubtless she is in process of evolu- - 
tion) who purchase a motor bicycle one year will 
be unlikely to buy another for the following” 
season. Both the motor car and the motor bicycle. 
are, however, doing a great and good work ; they are: 
teaching quite an important part of the population 
to take an interest in mechanics. Everyone knows 
that the material success of any country is founded 
on engineering. 

That is the recreation aspect of the motor bicycle; 
from the point of view of mechanical originality, 
one can hardly admire it too much, although even 
now there are signs of improvement for the 
future. Designers seem by no means settled 
where to put the motive machinery. The favourite 
means of propulsion is by rear driving, the motor 
being placed in the frame, and the power being 
transmitted by a twisted belt to a pulley rim on the 
spokes of the back wheel. The feet can be brought 
into play in the usual way toassist the engine. In 
some cases, however, the engine platform is on the 
top of the front wheel. In such cases the front 
wheel is mechanically driven ; whilst the feet can 
actuate the rear wheel in the usual way. In other 
cases the engine is put quite close to the ground, 
doubtless for the sake of a low centre of 
gravity—a feature of some importance with an 
engine-driven vehicle. The centrifugal forces 
set up in rounding a corner are considerable, 
and a cyclist on an ordinary machine almost uncon- 
sciously slows down to lessen them. An engine 
takes no such instinctive measures, and, unless the 
power be shut off in time, the machine may easily 
come to grief. With a high centre of gravity the 
rider has to lean inwards more than when the 
weights are low, and this adds to the chance of 
side-slip ; and side-slip with a motor cycle must be 
rather a serious matter. 

The motor bicycle made by the Singer Cycle 
Company, of Coventry, shown at the Crystal 
Palace, is, perhaps, one of the most wonderful 
of a wonderful class. The machine is like an 
ordinary rear-driving bicycle in general -arrange- 
ment and outline; but the back wheel, which is 
the same size as an ordinary back wheel, instead 
of being of the suspension type, has on each side 
eight spokes formed out of a dished sheet of alumi- 
nium. Between these spokes, which are splayed in 
the usual manner, is placed the whole of the motive 
machinery—that is to say, an oil motor with its 
adjuncts of carburetter, magneto-electric ignition 
gear, &c. The movements are controlled o one 
lever carried up to the handle-bar. In order to get 
at the machinery—a most necessary provision—the 
spokes of the wheel are detached from the rim to 
which they are held by screws. The motors are 
2 brake horse-power, and the bicycle is said to be 
capable of travelling at a speed which certainly 
ought to bring its rider under the notice of the 
police; but the makers disclaim ‘any intention of 
producing a racing machine ; aiming only at ‘‘ good 
serviceable road work, touring, hill-climbing, &c, 
. & 200 miles journey uphill and down, at an 
average of 16 miles per hour. The total weight of 
the machine is 110 1b. The motor wheel is also 
fitted to tricycles. 

A somewhat remarkable motor: bicycle, also 
shown at the Palace, was the ‘‘ Holden,” made by 
the Motor Traction Company, of Kennington-road. 
It is a very long machine, with a small back wheel, 
on which the motor drives. The front wheel has 
apparently crypto-gear, or its equivalent, for the 
foot-pedalling. The motor is a four-cylinder in- 
ternal combustion engine developing 3 horse- 
power. It is placed horizontally beneath the 
frame of the machine—or rather, forms a bottom 
part of it, and is thus quite close to the ground, 
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and runs at the comparatively moderate speed of 
500 revolutions per minute. This motor, with the 
small wheel, enables direct driving to be effected, a 
connecting rod going direct to a crank on the back 
wheel, and, unlike any other for a similar purpose 
with which we are acquainted, is water-cooled, a fact 
which accounts for the large tank equipment, which 
ives the machine its c teristic appearance. 
lectric ignition is used. 

A few tandem bicycles fitted with motors were 
shown both at the Agricultural Hall and the Crystal 
Palace. The combination does not appear to usa 
very happy one. The risks run in tandem bicycle 
riding are far greater than those experienced with 
single machines. For that reason tandems are 
more suitable to young and active persons who 
should be able to do their own pedalling. Witha 
motor on a bicycle the chance of serious accident 
is increased, and for that reason alone we would 
prefer two single motor bicycles to one tandem. 

A point to notice about the motor bicycle is the 
reduction of price that has taken place, one machine 
being marked at 45/., or 551. for atandem. No 
doubt there is a large field for economies in the 
manufacture of these machines and their motors if 
everything were standardised, and very large num- 
bers were produced, by the best appliances and 
with automatic tools specially designed. Un- 
fortunately, fashion is capricious, and a large 
factory might be started at great cost to find 
the demand for motor bicycles had disappeared. 
We noticed also that there is a considerable re- 
duction in the price of ordinary bicycles, even 
amongst some of the most fashionable makers. 
No doubt bicycles are generally absurdly dear, 
considering the labour and material expended on 
them. The makers complain that the agents have 
the whip hand, and take by far the larger share of 
the profits. If that is so, the makers have only 
themselves to blame, for a private buyer can 
generally make better terms with the agent than 
with the maker. The middle-man in any trade 

rforms a useful function so long as he does not 

emand an excessive sum for his services; but 
when he becomes an excrescence on a trade—as 
he has, according to some makers in the cycle 
trade—it is time manufacturers combined to sup- 
press him. Unfortunately, many of the cycle-making 
companies are suffering from the after-blight of 
the cycle boom of a few years back, and are so over- 
capitalised that they think they must put on a large 
profit to pay any dividend at all. Of course, the 
view is opposed to sound business principles ; but 
sound business principles have had very little to do 
with a large part of the cycle trade. 

The novelties in bicycles proper were extremely 
rare. Bevel-gear drives do not seem to be sweep- 
ing the chain and sprocket-wheel out of the market, 
as was at one time foretold; though those makers 
who took up the chainless bicycle appear to 
adhere to their former conviction, but generally 
offer an alternative of ordinary transmission gear. 
In this connection one notices the absence of im- 

osing shows by the American firms. At one time 
it seemed as if British bicycles were destined to 
take the proverbial ‘‘ back seat.” 

At the Stanley Show the Birtwistle Hydraulic 
Jointing Syndicate, of Worsley-street, Manchester, 
showed a number of bicycles, the frames of which 
are built up without brazing, the tube-forming 
members being expanded into the lugs by hydraulic 
pressure. We described and illustrated this method 
of constructing frames-in our issue of August 10, 
1900, and are glad to hear it is making headway. 
Certainly in a delicate steel structure, like a bicycle 
frame, resource should not be had to brazing if any 
other method of jointing can be used with success. 
The Humber Company have a mechanical joint 
which enables the frame to be taken to pieces and 
the parts packed in a box for transport. 

Spring frames ap to be coming into vogue to 
a certain extent. In some cases the arrangement 
takes the form of spiral springs in the tubes of the 
frame ; these being cut and telescoped into each 
other. The ‘ Flexor” spring frame, shown by 
the Crypto Company, is a more highly-developed 
arrangement. ere the back forks are absent, 
but a short laminated spring extends forward from 
beneath the bottom bracket and is connected by a 
tie-rod to the point where the top bar joins the 
head, The front forks are jointed to the front 
wheel hub by two short links, which are held 
in position by spiral springs. No doubt anything 
that can be done to prevent vibration will be a 
great boon to cyclists, for the constant jar, even 





with pneumatic tyres, is the most distressing, 
if not tiring, feature in cycle-riding. Whether 
an efiicient. spring frame causes a loss of power, 
especially when going up hill, as some main- 
tain, is a matter that experiment, or experience, 
must decide. Some makers go out of their way 
to obtain rigidity ; one firm, exhibiting a lady’s 
bicycle, have trussed the drop-frame, thus forming 
what is really an inverted and somewhat distorted 
king- post truss. This frame was supported at 
each end where the wheel axles would come, and 
had } ton suspended from the middle at the bottom 
bracket. It was a remarkable example of the 
strength of light steel structures. 

Two auxiliary devices attracted our attention. 
One was at the Crystal Palace, and is said to have 
been instrumental in making a number of records ; 
indeed, it has twenty-three times beaten the ‘‘world’s 
road records unpaced,” and, as the advertisement 
states, not by fractions, but by large margins. It is 
known as the “‘ Bricknell auxiliary hand gear.” The 
handle-bar is made to pivot at the head, so that 
the handles can be moved up and down in a vertical 
plane with a reciprocal action. A long light con- 
necting-rod is attached to the handle-bar at one 
side, and at its lower end it is attached to the pin 
of a disc crank, which has bevel teeth on its peri- 
phery, and thus forms the driving wheel of a pair 
of bevel-gear wheels; the other, or driven wheel, 
being attached to the hub of the front wheel. 
Both wheels are thus driven and the arms get 
exercised—without being rigidly held all the time 
—-as well as the legs. How far the pumping 
action of the handle-bar would affect the steering 
one cannot say without trying the machine. The 
motion must be continued, whether any work is 
done by it or not. 

The other auxiliary device was shown at the 
Stanley Show, and was on the Gibbs Auxiliary 
Power Cycle Company’s stand. A number of 
short tubes are placed in the frame where the 
luggage-carrier usually goes. “These are connected 
to a long pump, which is worked from the hind- 
wheel, and forces air into the tubes. That is the 
action when the machine is running down hill, or 
if the rider has superfluous energy to let off, on the 
level, for the working of the pump naturally acts 
as a brake. When, however, a hill has to be 
mounted, the pump is turned into an air engine, 
helping to turn the driving wheel. The reversion 
is done by the rider from the saddle. 

A prominent exhibit at the Stanley Show was 
that of the Paradox Variable Gear Company, of 
Lincoln. This firm showed a giant model of Wans- 
borough multi-speed gear. It consists of an ex- 
panding sprocket wheel, in which the rim can be 
expanded and the diameter of the wheel increased. 
The teeth remain at the same pitch, and there is 
therefore an idle or toothless section in the wheel. 
The arrangement is difficult to describe without 
illustrations, but the effect is that the gear can be 
changed to any degree within the compass of ex- 
pansion of the wheel. A small jockey pulley takes 
up any slack chain. 

The motor-cars, or locomobiles, of various de- 
scriptions exhibited at both shows are an important 
and interesting display. We do not propose deal- 
ing with them at present ; partly because we have 
already described and illustrated some of the most 
important ; and largely because a show is a very 
bad place to get information. These shows are 
really bazaars or markets; and anyone coming 
without cash in his pocket to spend, and asking only 
for instruction, is apt to be looked on as a nuisance 
by the attendants ; who, we believe, receive com- 
mission based on the amount of business done, and 
not on the amount of instruction imparted to the 
public. 

A — observation, however, revealed the 
fact that motor-car building is an advancing art. 
Designers do not now so much limit themselves 
to taking a type of horse carriage and putting an 
engine in front, underneath, or behind. Some 
of the cars were luxuriously fitted, the seats being 
designed for comfort. The half round seat with a 
corner back is a great improvement, enabling the 
traveller to move his legs and get a greater range 
of position. The arrangements for fitting hee, 
and tops to open cars appeared also to be well 
thought out. 

By far the greater part were propelled by oil 
engines of more or less well-known descriptions. 
The steam four-wheeled dog-carts of the American 
type, shown on two stands at the Crystal Palace, 
were, however, notable exceptions. The boiler in 





one case was shown separate. It is a vertical fire. 
tube boiler, the shell being of steel and solid rolled. 
There are 350 4-in. copper tubes. The engines 
have two cylinders 24 in. in diameter by 3} in. 
stroke, and give 5 horse-power. Steam is con- 
densed by an air condenser. 





THE LATE MR. WALTER ROBERT 
KINIPPLE. 

By the death of Mr. Walter Robert Kinipple, 
which we briefly announced with much regret last 
week, there has away an engineer who by 
his original work, in connection principally with 
harbours and breakwaters, has materially assisted 
towards the great advance of the maritime in- 
terests of the United Kingdom and of some of 
her Colonies. For quite half a century he devoted 
the whole of his time to such work, retiring 
from active duties only some six years ago; 
but even so, he did not altogether dissever him- 
self from his profession, having since visited Egypt 
and Canada to give the Government authorities of 
both countries advice as to harbour works. He 
continued in satisfactory health up till a fortnight 
ago, when he had a paralytic seizure, and although 
he lingered on for a week, he never regained con- 
sciousness, and died on November 25, at his 
residence in Hove, in the seventieth year of his 


e. 

Mr. Kinipple was of Danish stock ; one of his 
ancestors, for instance, constructed, more than 150 
years ago, a bascule bridge over the harbour at 
Copenhagen, which is still known as the Knippel 
Bridge. His father was a shipbuilder at Limehouse, 
where the subject of our memoir was born on July 
31, 1832. He served a pupilage of seven years with the 
late Mr. J. B. Redman, who had been chief assistant 
fora long time with the late Mr. James Walker. 
Parentage and training thus inclined young Kinipple 
in the direction of maritime work. Following upon 
his apprenticeship he served for five years as an 
assistant to Mr. man, being ied principally 
at Gravesend and Greenwich piers, Mowlem and 
Co.’s wharf, and at the tidal docks at Greenwich. 
He commenced business on his own account in 
1858, and the reconstructing of old docks and the 
building of new graving docks and wharves in the 
Thames formed a large proportion of the work he 
undertook in these early years ; while at the same 
time he was occupied on various railway works. 
The graving docks of those days were almost en- 
tirely constructed of timber, and Mr. Kinipple was 
largely engaged in their reconstruction, often with 
concrete. Amongst those so rebuilt may be men- 
tioned the docks known as Bull’s Head, the King 
and Queen, Tyndall’s, and the Prince’s, while one 
of the new docks made by him was that of Lime- 
kiln, which was then the largest private dock con- 
structed. Other works with which he was concerned 
were Dowson’s, Lavender, North Woolwich, Horse- 
ferry, and the Limehouse Docks. 

Mr. Kinipple took part in several competitions 
in connection with the design of public works, and 
amongst those in which he was successful in secur- 
ing a prize may be mentioned the harbour works at 
Greenock, Jersey, and Quebec. One result was 
the commencement of his long and pleasant associa- 
tion with the Greenock Harbour Trustees, extend- 
ing over more than thirty years. He was instructed 
to carry out the new works, which included the 
construction of the Garvel graving dock; the 
James Watt dock, one of the largest in Scotland ; 
as well as the east and west tidal harbours, which 
have an area of about 35 acres; and in connec- 
tion therewith he laid down channel-way lines, 
strongly urging the adoption of fixed lines for 
the navigable passage along the river at Green- 
ock. Such improvements of the channel were 
subsequently carried out by the Clyde Light- 
house Trustees, when they were incorporated, and 
their engineers. The relationship in connection 
with the new Greenock works was so satisfactory 
that Mr. Kinipple became consulting engineer for 
the harbour generally ; and the port, with all its 
facilities, is largely the result of his great experi- 
ence. He reconstructed the Custom House quays, 
completed Prince’s Pier, and a large number of ware- 
houses, spending altogether something like 4 
million sterling. It was at Greenock that he 
first introduced his caisson and travelling bridge, 
the main feature of which is that, in addition 
to shutting in or out the water from _the 
dock, it serves the a of a swing bridge 
for roadway and railway traffic; the deck, by 
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rallel motion, folding down automatically, so| process which he himself called ‘grouting in| clay and loose material, right down to the under- 


that the caisson with its deck can be drawn into 'water.” As far back as 1855 he began to take con- | lying solid granite rock, and then enclosed suc- 


a recess without in any way encumbering the siderable interest in the use of Portland cement, | cessive areas of foundation within bags of con- 


uay. As the 


at several of the Greenock and its possibilities in connection with the construc- | crete, filling in the interior with rubble stone and 


8 
dices was limited, the advantage of the arrange- tion of sea works ; and his attention was directed | shingle, accurately levelled. Into this loose mass 
ment wasat once appreciated. Two of the caissons | principally to the advantages which it possessed for | of material neat Portland cement grouting was 


at Greenock close openings each 75 ft. wide, the 


'cutting off runs of water underneath works, and | passed down from above the water-level, ee 
gle, 


depth below quay-level being 40 ft. At the West for stopping leaks, &c. He applied the prin- | iron tubes, to the bottom of the rubble and shin 


Harbour, again, the same principle was utilised for a | 
travelling bridge, with a span 103 ft. long. The site 


ciple in many cases; one of the earliest in-|from whence it percolated, resulting in the entire. 
tances being, about 1860, for stopping leakage | loose mass becoming practically monolithic. On. 


being limited, precluded the adoption of the ordi- in a cofferdam by forcing neat Portland cement this was founded the main work, consisting of con- 


nary swing-bridge, while the nature of the substrata grouting between the joints of the sheet piling, 


would have made founda- 
tions for such a struc- 
ture very expensive. Mr. 
Kinipple constructed his 
foundations somewhat in- 
geniously. He drove a 
number of bearing piles, 
and floated on the top of 
them atimber grid, which 
was fixed in position in 
about 18 ft. cf water. 
Owing to the displacement 
or air chambers in the 
bridge structure, the 
weight on the grid or plat- 
form was greatly mini- 
mised, and at the same 
time the passage of tidal 
water into and out of the 
harbour was not ob- 
structed, while the raising 
and lowering deck enabled 
the bridgeto be quickly re- 
cessed or broughtinto posi- 
tion across the opening. 
The cost was only about 
one-third of thatof a swing 
bridge, and the result of 
sixteen years’ experience 
has proved most satisfac- 
tory.* As the Greenock 
works largely occupied 
Mr. Kinipple’s time, he 
took into partnership Mr. 
William Morris, M. Inst. 
C.E., to attend to West- 
minster and other busi- 
ness, and the relationship 
continued until the death 
of Mr. Morris, in 1886. 
Another competition in 
which Mr. Kinipple was 
successful was that for 
plans for the Quebec 
Harbour Works; and as 
a result he was subse- 
quently selected by the 
Board there to carry out 
the works, which consisted 
of a wet dock, a graving 
dock, and a tidal harbour. 
Perhaps the chief depar- 
ture from existing prac- 
tice made in this con- 
nection was the crib-work 
construction adopted in 
the wet dock and tidal 
harbour ; but as a paper 
on this subject was read 
to the Institution of Civil 
Eagineers by Mr. Wood- 
ford Pilkington, it is not 
necessary to enlarge upon 
the subject here.t Mr. 
Kinipple was also en- 
gaged by the Provincial, 
Dominion, and Imperial 
Governments to construct 
@ graving dock at Esqui- 
malt, in British Colum- 
bia, to accommodate war 


vessels. This dock, built of concrete, faced with 
limestone, is one of the most substantial on the 
Pacific Coast, and has been largely used since it 
was completed, about sixteen years ago. 

_ Perhaps, however, the work by which Mr. Kinipple 
is best known and will be longest held in repute is 
that associated with the solidification of founda- 
tions for breakwaters and harbour works by the 








From a Photograph by Messrs. Mav and "ox. 


where the leakage was most pronounced, with the Of equal importance were the improvements which 





* The Harbour Works at Greenock were described in 
the Proceedings of the Institution of Civil Engineers, 


Vol. cxxx., page 276 


result that it was effectually stopped. Another | he effected in dredgers. ; ’ 
successful instance was in stopping leaks in the of stern well for hopper dredgers, which obviated 
old graving dock at Greenock ; but the first, and | the divided bow formerly in use—it was not only a 
still one of the most extensive applications of this source of inconvenience, but an obstacle to econo- 
practice, was in the execution of the breakwater at | mical speed. The hopper ladder worked in the well 
Jersey, where Mr. Kinipple was called in by the at the stern, and anumberof vessels were constructed 
State authorities to extend the St. Heliers break- | to this design ; indeed, it may almost be said to be 
water, and to construct the new Victoria landing | universal now. He also introduced a form of 
stage, North Quay, &c., the works costing about | bucket constructed of interchangeable parts. Thus, 


crete blocks, which upon all sides had projections. 


and recesses, and thus a 
system of dovetailing was 
formed ; the joints were 
stopped or. caulked with 
oakum or canvas by divers, 
after which the joints were 
run with Portland cement, 
and the blocks thus ce- 
mented together and, 
similarly cemented to 
the grouted mass of the 
foundation, became tho- 
roughly united. This we 
have said was the first ex- 
tensive application of the 
cement grouting to the 
construction of greater 
water works, and it has 
since been carried out at 
several places with marked 
success. * 

Other public bodies for 
which Mr. Kinipple car- 
ried out works, or by which 
he was consulted in connec- 
tion with works, were : 
the Aberdeen Harbour 
Trustees, Girvan Harbour 
Trustees, Llanelly autho- 
rities for the Bury 
Estuary Works, Poole 
Harbour Trustees, the 
Yarmouth Town Council, 
the Newfoundland autho- 
tities in connection with 
the laying of 100 miles of 
railway, and several other 
bodies. In 1891 Mr. Wil- 
liam Jaffrey, M. - Inst. 
C.E., who had been for 
many years chief assistant, 
became a partner, and 
was associated with Mr. 
Kinipple in his later 
works. Mr. Kinipple re- 
tired in September, 1896, 
leaving his partner to con- 
tinue the work in hand; 
but he still found occu- 
pa‘ion for his active 
mental energy, first in 
visiting Egypt to advise 
the Government there 
with respect to the leaks 
in the foundations of the 
Shubra_ barrage, which 
were stopped by means of 
etock-ramming with clay 
and grouting with cement, 
while in 1899 he went to 
Canada to advise as.to the 
large graving dock at St. 
John’s, New Brunswick. 

Mr. Kinipple was of an 
inventive turn of mind, 
and introduced many im- 

rovements, not only in 

arbour works, but in 
mechanical appliances. 
We have already referred 
to his system of caisson. 


He designed the system 











100,0007. In forming the foundation for the | — 


See Institution Proceedings, vol. oxxxix., page 286. | breakwater, he excavated through the sand, * Sce ENGINEERING, vol. 1., pages 437, 515, 616, and 77%, 
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one part formed a back, being really part of the 
chain ; the body slipped over a projecting lip or 
two projecting horns, and was secured to the back 
by a couple of bolts; the lip, where the wear is 
greatest, was made separate and could thus be 
removed and replaced in a few minutes. The 
advantage of this arrangement is obvious. Another 
of his inventions had reference to the application 
of gas for motive power, but space prohibits our 
referring further to the evidences of an ingenuity 
which those who were associated with Mr. Kinipple 
very soon recognised and highly appreciated. 

Mr. Kinipple became a member of the Institution 
of' Civil Engineers in 1865, but did not take 
any pronounced part either in this or in other 
public bodies.. His political creed may almost be 
defined by the well-known combination ‘‘ Church 
and State”; but, after all, his whole mind was 
absorbed in his profession, the only rival being his 
love of domestic life ; and the family—a son, who 
is a barrister, and two daughters—have, in their 
bereavement, the sympathy of a wide circle of 
professional friends. 





NOTES. 
Tue Instrrvtion or Naval ARCHITECTS. 

Tue volume of the Transactions of the Institution 
of Naval Architects for 1901, which has just been 
issued, is a more bulky book than almost any of 
its predecessors. This is partly owing to the 
Glasgow autumn meeting, and also to the large 
number of plates that accompanied the paper on 
‘*United States War Vessels,” read by Professor 
Biles at the spring meeting. An excellent portrait 
of Mr. George Holmes forms the frontispiece to 
the volume, and will be much appreciated by 
all members. Mr. Holmes was secretary to the 
Institution from the year 1878 until he retired 
in the spring of this year, to take up an 
important position in Ireland under Government. 
To the admirable qualities of its late secretary the 
Institution owes its present prosperous condition 
in an exceptional degree. The present secretary, 
Mr. R. W. Dana, is to be congratulated on the 
prompt appearance of the volume, more especially 
when it is remembered the large amount of addi- 
tional work that has been thrown on the executive 
this year. Not only was there the Glasgow Meet- 
ing of the Institution, but practically a further 
meeting was held by the Institution, which under- 
took the management of the Marine Section at the 
Glasgow Engineering Congress. In addition to 
this, there have been recently appointed several 
special committees of the Institution in connection 
with investigations of a professional character, 
of which that appointed to arrange for the estab- 
lishment of an experimental tank is one of the 
chief. It is to’ be hoped that this suggestion 
will be successfully carried out. Our shipyards 
and marine engine works are still the strong- 
holds of our industrial power ; but we cannot hope 
we shall here escape foreign assault any more than 
in other branches of trade. It behoves us there- 
fore to make every effort to keep the lead we hold ; 
and nowhere is the duty more incumbent than on the 
Thstifution of Naval Architects. It is sincerely to 
be héped that members will see that the public 
experiméiital tank is carried to a successful issue. 


Tue Armort Execrro-Capimiary REtay. 


The daily press has recently contained notices of 
a system of wireless telegraphy which is now being 
developed by Messrs. J. Armstrong and Co., of 
Moorgate Station Chambers, E.C. Pending the 
completion of foreign patents, the company are 
not yet prepared to furnish full particulars of 
their system, and of the transmitter used ; 
but we learn that the transmission is effected 
by earth currents. Two steel rods connected to 
the terminals of the transmitter are driven 
into the ground. Lines o1 flow of current pro- 
ceed from one rod to the other, and these 
lines of flow extend, at least theoretically, to an 
indefinite distance. It is claimed that by employ- 
ing suitable currents, ard by using a sufficiently 
delicate receiver, these currents can be detected 


and used for telegraphy at a distance of some miles | 


illustrated diagrammatically in the annexed figure. 


In this A represents a > of which the shorter 
mercury D, and its ry we 
At the 


leg dips into a reservoir 
leg into a small tank of acidulated water E. 
point where it enters this tank the bore of the 
syphon is so constricted that the capillary repulsion 
prevents the mercury flowing out under the head 
available. If, however, a current is passed through 
the mercury from Bon to the tank E, and out 
at C, the mercury, as in Lipmann’s electroscope, 
tends to follow the current, and as a consequence 
droplets commence to flow out in to the acid tank, 





for the heavy selling of the past few days than the 
one which says that the Amalgamated Company 
holds more metal than it can carry. We should 
like to see the end of this persistent manipulation 
of the copper market, which operates to the detri- 
ment of genuine industrial enterprise ; but one 
bas sometimes to wait for the achievements of one’s 
desires, and it is not at all certain that the smash, 
which is sooner or later inevitable, has actually come 
about. To account for the selling, it is asserted 
that the combine is endeavouring to force the hand 
of the Calumet and Hecla, which has remained 


and add themselves to the drop of mercury shown | doggedly neutral all through, and that it is en- 


at F. This drop of mercury rests immediately over 
a small hole, as shown, this hole being in turn so 
small that the head of mercury above is just in- 
sufficient to produce flow. The addition of more 


mercury to the little mass above the hole upsets 
this equilibrium, however, and for every droplet 
adding itself to this mass from the syphon another 
droplet escapes from the hole below. In falling, 
this droplet closes the gap-G in a relay circuit, 
and thus operates. the relay. It will be seen 
that this electro-capillary relay, as it has been 
termed, is practically non - inductive, ard its 
patentees are therefore sanguine. that it will find 
applications to etherial telégraphy as well as 
to their own system. The arrangement shown at 
H is intended to preserve constant the level of 
mercury in D, and is, in fact, a modification of the 
well-known ‘‘ chicken” water tank. If the level 
of water falls, air enters through the side tube 
shown, and allows a supply of mercury to flow into 
D from H until the opening to the tide tube is 
again closed by the rise of the surface level. 


THe Fay in Copper. 


Consumers of —_ desiring to replenish their 


stocks should watch the market carefully just now. 


At the time of writing, the price of g m.b.’s and 


‘* standard ” is 551. 5s. per ton, as compared with 
641. 17s. 6d. on October 31, 72]. 10s. a year ago, 
and 571. 10s. at the end of .1898, just before the 
lights of the Standard Oil undertaking turned their 
attention to the metal for diversion and profit. The 





anomaly is that the visible supply is smaller than 
it has been for quite a number of years, being 


from the transmitting station. The company claim | only 20,570 tons, compared with 28,860 tons at 


that with transmitter terminals at 10 ft. apart, /the end of last year. 


We cannot profess to 


and the receiver terminals at a similar distance, | know definitely what are the aspirations of the 


telegraphy is easily effected over a distance of one 
mile ; and witha greater space between the terminals, 
much greater distances can be covered. The relay for 
the receiving instrument is highly ingenious, and is 


estimable gentlemen who have control of the 
situation ; but it would be quite unsafe to say 
that they have come to the end of their resources. 
This being so, a better explanation has to be found 


| United States with two or three exceptions. 





couraging ‘‘ bear” sales in order to squeeze later. 
Ordinarily, one would expect the Amalgamated to 
support the market to keep prices in the neigh- 
bourhood of its ideal of 701. per ton; instead 
of which it appears to be actually helping along 
the downward movement. This is the sus- 
picious circumstance. Last week one house sold 
4000 tons; on Tuesday of this week 3700 tons 
were thrown on the market by others. It does not 
appear that the sellers have, in all instances, held 
the copper, meaning that they are ‘‘ bears ” operat- 
ing in the hope of buying later, for delivery or not, 
as the case may be, at a lower price than that at 
which they sold. Seeing that the market is quite 
unable to understand the designs of the Amalga- 
mated Company, those who are selling copper 
which they do not possess are treating themselves 
to something more than a fair speculative risk. The 
existing stock of copper in England and France is 
only 11,957 tons, and it would be a simple and 
not very expensive matter to -bring about a rise 
much greater than the recent fall of rather over 
10/. per ton—assuming always that the Americans 
are not on the point of ‘‘bustingup.” Personally, 
we do not think they are in any such desperate 
straits ; but it is, nevertheless, conceivable that the 
combine may be hard driven. The men behind 
it are enormously wealthy, but they must have 
dropped several millions so far in the endeavour to 
keep the market up, and their commitments in 
other directions are also on a very large scale. 
Altogether, as we have said, the state of the 
market deserves the most careful attention of 
consumers, who should come to some prompt 
decision—based on the urgency of their require- 
ments—as to whether or not it is advisable for 
them to buy at the present reasonably fair prices. 
It is dangerous to prophecy ; but there certainly is 
ground for expecting that if a rise of prices takes 
place, it will be a sudden, and probably a heavy, 
one. How long it would last is another matter. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 27. 

Tue heavier demand for all kinds of iron and steel 
are creating rather acute conditions, and the proba- 
bility of higher prices in some lines is more probable 
than a week ago. The most active product on the 
list is structural material for both immediate and 
deferred deliveries. Building operations have la‘ terly 
assumed very large proportions, and railroad com- 
panies are putting very large quantities of material 
into bridge-work, as well as in terminal facilities 
and stations. The mills are far over-sold, and capa- 
city in most of them is being enlarged. Prices of 
pig iron have been advanced .50 dol. per ton 
at Southern furnaces, and from .50 dol. to .75°dol. 
at some Northern furnaces. In connection with 
pig-ircon production, it may be interesting to men- 
tion the fact that stack No. 3 of the Carrie group 
of the Carnegie steel furnaces at Rankin reazked the 

int of 790 tons of iron in 24 hours, This group of 
urpaces consists of four. Two weeks ago this stack 
produced 740 tons in one day. One of the Duquesne 
stacks reached 753 tons, and the 800-ton limit may be 
reached any day. The Sharon Steel Company has just 
awarded the contract for the equipment of its great 

ipe mill at Sharon. The Jessop Steel Company, of 
ashingtop, Pa., has just been chartered. The works 
are in process of construction. Four of the incor- 
porators are Wm. Jessop, Sydney Jessop, Robertson, 
and Herbert Hughes, all of Sheffield, England. 

The new steel company, which has been talked 
about for some time, is moving towards comple- 
tion, and is now said to be an aesured fact. ‘The 
new company will, it is stated, include practi- 
cally all of the big independent companies in - 
new company will pursue the policy of its pre- 
decessor, the United States Steel Corporation, and 
will control its ore and coal supplies and all inter- 
mediate processes. It is thought that the Ten- 
nessee Coal and Iron Company will be included. It 
will possess large coal properties in West Virginia, 














Dec. 6, 1901.] 


ENGINEERING. 





783 





which the Baltimore and Ohio Railroad and the 
Pennsylvania Railroad have been trying to obtain. A 
meeting is being held to-day in Pittsburgh, and steel 
manufacturers from Cleveland, Konmgeon, Wheel- 
ing, and other points are present. o large orders 
have been placed for steel rails for a week, but the 
mills are loaded up with business as far as their owners 
care. 

Quite a stir has recently been made in tinplate 
circles over the Allis-Andrew tinplate process, with 
which the American Tinplate Company is now experi- 
menting. The advantage is, so far as the claim goes, 
and which preliminary tests have made good, that the 

resent heating and rolling capacity can be more than 
doubled, to the saving from that source of 5 dols. a ton. 
The packs are reduced to 31 gauge at one heat in five 
ses, and without any opening or doubling in the 
operation. There are other improvements which 
make a still further reduction. The process has been 
witnessed by Mr. H. Herbert Andrew, of Sheffield, 
England, and who sailed last Saturday with the inten- 
tion of taking further interest in it. 

The general situation of the iron trade is extremely 
satisfactory, and the capacity will be strained aie 8 
out the winter to meet the current requirements. The 
railroad companies are only biding their time to place 
additional orders for rolling stock, and the require- 
ments in this direction are beyond anything like an 
exact estimate. The railroad companies are over- 
whelmed with traffic, and to all appearances the pres- 
sure will continue for an indefinite period. 





MOMENT OF RESISTANCE. 
To THe Eprron oF ENGINEERING. 
S1r,—Your correspondent, Mr. A. Symons, must have 


taken the formula R 


published recently by well-known makers of steel girders, 
in which they give Moments of Resistance ‘‘in square 
— ? where, obviously, ‘‘ Modulus of Section” is in- 
tended. 

If writers of text-books would adopt a common system 
of lettering, there would be no difficulty in solving these 
simple beam problems. 

Let M = bending moment. 

R = moment of resistance. 
I = moment of inertia. 
f = stress on extreme fibres. 
y = distance between neutral axis and extreme 
fibres (on which the stress is f). 
2 = modulus of the section. 


M=R=~I. 
I 


y 
then M=R= fz. 
I an, Sir, pe faithfully, 
AROLD H. BRovuGHTON. 
Technical College, Huddersfield, November 29, 1901. 


To THE EDITOR OF ENGINEERING. 
Sir,—With reference to Mr. Diogo A. Symons’s letter 
re ‘‘ Moment of Resistance,” I should very much like to 
know in what text-books M (bending moment) is given 


as equal to a 


- from one of twosection books 





Tam fairly familiar with the majority of modern texb- 

oks, but have never come across this obviously absurd 
mistake in any of them, and I should like to be warned 
against ever recommending any ‘in which it does cccur. 


With regard to the expression i, this is usually called 
the modulus of the section in text-books, the term 
“moment of resistance” being used for = k only. 


This, however, is ‘purely a’ matter of custom, for in the 
Catalogue of Steel Sections, issued by Meesrs. Dorman, 


Long, and. Co., of Middlesbrough, the expression t is 


called the ‘moment of resistance ” throughout, and that 
being so, it would not be a matter of surprise if this 
expression were used in the same sense in a text-book. 
hold no brief from text-book writers, but I think that 
the letter and footnote together is distinctly rough on 
these gentlemen, who are, on the whole, mach more 
careful about the accuracy of their — than are the 
practical men among whom I have worked. 
Yours faithfully, 
Hersert A. Garratt, Assoc. M. Inst. C.E. 
Northern Polytechnic Institute, Holloway, London, N. 
November 30, 1901. 

P.S.— By-the-bye, talking of. text-books, why don’t 
some of ~~ correspondents read Mr. Worthington’s 
charming little book, ‘‘ The Dynamics of Rotation”? It 
1s extremely lucid, and would save them and you much 
ink and paper. 


To THe Eprron oF ENGINEERING. 
Sir,—Referring to the letter from Mr. Symons on the 
above subject in your issue for this week, the formula 
first stated by him, viz. : 


M=R= ky 
e 





is, of course, the correct one. The second, viz., tis 


generally k i i 
oalled 7 ae as the modulus of section, and is usually 


is will be seen on referring to such standard 


works as ‘‘Machine Design,” by Professor Unwin, or 
“‘Graphic Statics,” by Sir G. S. Clarke. The first 
formula gives the result in terms of weight or force 
into linear measurement, k, Gsually written f, varying 
according to the material used. 

_ The second formula gives the result in terms of an area 
into linear measurement. This will be seen on referring 
to Fig. 1, which shows a beam of cantilever of rectangular 
cross-section of breadth b and depthd. The equivalent 
areas are shown hatched, and since the cross-section in 
this case is symmetrical about the neutral axis z z;, each of 
these equivalent areas will be a triangle having a base 


= b; and depth = @ measured vertically from base to 


vertex. The area of each of these triangles will be 
(4. 6b 5) oS and the distance between their centres 


of pry will be x; = §d. Nowthe modulus of section 
will be the area of one of these triangles into the distance 
between their centres of gravity, consequently we have 


2=(2 
SR; 


The areas of the triangles will be in square wnits, whilst 
the distance between their centres of gravity will be ex- 
pressed in wnits, the value of Z will therefore be given in 
units into square units, or simply wnits square units. 


Fuy,.1 tes 
“? "Ef 





Many engineers express this in units cubed, or simply 
(units)’, but, of course, as will be seen from the preceding, 
the former mothod is the correct one. 

Again, referring to Fig. 2, which repeats the rectangular 
cross-section of beam or cantilever, assume an elementary 
area of breadth = b; depth = d; and at a distance (x) 
from the neutral axis Z Z;. Then the moment of inertia 
for this elementary area will be (x? b dx) and for the 
whole cross-section. 





on (4 7) 
3\8 8 
_ ba 
“ 12° 
Now 
z-1.b@, 2 
e 12 d 
=e 
=: 


which is the same result as that obtained from Fig. 1. 
If we divide the value of I by the area of the cross- 
section, we obtain the square of the radius of gyration, or 


putting the radius of gyration = p, we get p? = x3” 


that I = Ap. A being the area of section: and there- 
fore I would be expressed in terms of an area into a linear 
measurement squared, or simply wnits squared square units. 
Many engineers term I as units to the fourth power, or 
simply (units); but from wh} précedes it will be seen 
that the former method is.the:correct one. Applying 
this to the case of the rectangular section, Figs. 1 and 2, 
we obtain 
www’ 2 

12 b ¢ 

a2 

12 
ee 

2/3 

Tt is not at all surprising that the relations involved 
confuse many engineers, especially juniors, who may nob 
bsconversant with the principles upon which the precedin; 
formule is For ome in the trade catalogue o 
Meesrs. Do: Long, and , the value of Z is given 
for various rolled sections, and is termed the ‘‘ moments 
of resistance in square inches,” whereas the values given 
are simply modulii for the sections, and are really ex- 
pressed in inches into square inches. For the same sec- 
tions of different materials, the values of Z would be 
the same throughout, since I and ¢ are the same; 
but the moments of resistance would be different in 
each case, because of k, the stresses eee ee 
ing to the materials adopted. Consequently, the value 
of Z is independent of the material, and depends 
only upon the cross-section, or geometrical shape and 
dimensions of the girder or cantilever in question; whereas 
the moment of resistance takes into account the kind of 


p 








material used, since M = Zk = tk 


In the case of the rectangular secticn (Figs. 1 and 2) 
being ag ps about the neutral axis, the values of 
Z would be the same for tension and compression ; conse- 
quently for a material which has different values of (xk) 
the stress for these, the rectangular section would nob 
the most economical form under such circumstances. In 
order to effect this, we should have— 

Le fr = Ze fos 
where Z: and Z. are the respective modulii of section for 
tension and compression, and f: , fc are the tensile and 
compressive stresses respectively. 

For such a section I would 4 constant, consequently 
the distances from the neutral axis to the extreme fibres 
in tension and compression should be such that— 

Z2= i, and Z. = I 
ét e 
where er and ¢- are the distances in question. 

Apologising for writing on the subject. 

T am, Sir, yours faithfully, 
Epwarp J. M. Daviss 
M.I. Mech. E., Wh. So. 
24, Harrington-square, N.W., November 30, 1901. 





GYROSCOPIC ACTION AND THE LOSS 
OF THE ‘* COBRA.” 
s PR: THE EDITOR bay says ini 

IR, — ce on & journey has prevented my replyip 
before to the letter of Sir H. pF at in your issue of 
November 15. I beg to spologien to that gentleman for 
misrepresenting him in the matter of the gyrostatic de- 
flection of a bullet. I assumed that the reason why he 
arrived at the wrong direction of deflection was that he 
had taken the right couple ane the bullet, and 
attributed the wrong deflection to that couple; whereas I 
now see, and ought to have seen before, that what has led 
him to the wrong deflection is taking the couple. 
The direction of deflection corres: ding to the cou 
Sir Hiram supposes to exist would be to the left ; but the 
coupls — = the other way, because the principal pres- 
sure caused by the rush of air against the inclined surface 
of the bullet is forward of the middle ere of the length. 
This can be seen in the windmill sail, which crosses its 
whip not at the middle of its breadth, but at a point 
much nearer the leading edge. Also a homogeneous arrow 
See _ fly true; it must be loaded in front and retarded 

ind. 

That, however, is beside the question, which was, What 
are the forces called out when a revolving body has the 
direction of its axis forcibly changed? This question Sir 
HE. Maxim shirks, as does your correspondent ‘‘ Experi- 
entia Docet.” Am I again guilty of misrepresentation if 
I put the matter thus: The question is asked, With how 
many pounds pressure does a given revolving body pull 
at its bearings, the rate of rotation, the rate of change of 
direction of axis, and the distance between the bearings, 
being known ? 

Sir H. Maxim and “Experientia Docet” answer: 
With the same number of pounds that it would pull if it 
were revolving in the other direction, at the same speed, 
but the opposite way. 

Do they really, seriously, think that is an intelligent 
answer ? 

Mr. Macfarlane Gray gives an answer to the question, 
with what I have no doubt is a proof, although I am, 
unfortunately, unable to follow it. When these mathe- 
maticians begin talking about indefinitely small angles, 
and quantities vanishing in the limit, I can only 
have recourse to faith; my reason fai r C. A, 
Matthey’s communication is surely not a proof, but a 
statement; a statement of boy aeag 9 as he gets the 
same result as Mr. Macfarlane y, but still not a proof. 
If experiment shows that the rate of change of direction 
of the axis is as Mr. Matthey puts it, he gives an expla- 
nation of a phenomenon, which, as such, is acceptable; 
but it should not be called a demonstration. 

‘Experientia Docet’s” proposition as to the two gyro- 
scopes in a wire frame bey have B sarae —— if econ 
to suggest some means (spring indica or instance 
by which the ——— in B ex ar of th sand 

e compression in the other, caused by gyroscopi¢ action, 
could be measured. It is nob enough to know that there 
is no force displacing the frame; we want to know the 
internal forces in the frame. I think there is not much 
difference between ‘‘ Experientia Docet ” and myself; we 
are both ignorant, but I know my ignorance, and he 
does not realise his ; I want to learn, and he does nob. 

Yours faithfully, 





FLOORING FOR ENGINEERS’ SHOPS. 
To THE EpitTor or ENGINEERING. 
Sir,—I shall be glad if any of your readers can give me 
information as to the best and c — form of flooring 


for engineers’ shops where light work would be done. 
Yours truly, 
November 29, 1901. INQUIRER. 





THE ELECTRIFICATION OF THE METRO- 
POLITAN AND METROPOLITAN DISTRIOT 
RAILWAYS. 

To THE Eprtor oF ENGINEERING, 

S1r,—I have carefully followed the in ing evidence 
given before the Arbitration Court, but still think that 
compressed air traction offers so many advantages for the 
railway companies that I again venture to bring the sub- 


ject before your i ; 
-air traction the present steam loco- 


For com: 
motives could be used with comparatively slight altera- 








tions, consisting chiefly in bolting a high and a medium: 
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pressure ee ora to the front covers of each of the 
present cylinders, and in substituting stronger tubes for 
the present smoke-tubes, and connecting them with the 
air cylinders in such a manner that the air could be re- 
heated by means of hot water contained in the present 
boilers. For storing compressed air in sufficient quan- 
tity for carrying a train round the Inner Circle, I would 
use steel flasks, and carry them on the tender. re 

The efficiency of compressed air is low when the air is 
used non-expansively, as in colliery machinery ; but when 
it is used expansively in two or three cylinders, and re- 
heated before admission to the cylinders, a very high 
efficiency can be obtained, If this is done, and the air 
from the last cylinder is exhausted into the tunnels, not 
om will the line be worked cheaply, but the tunnels 
will be well ventilated by the exhaust air. 

The cost of converting one locomotive and to put down 
a small temporary air-compreesing plant would be very 
insignificant, This locomotive could be worked on the 
line without interfering with the regular traffic, and be 
fully tested before proceeding to build any more. The 
whole conversion would proceed gradually, ata minimum 
cost, without launching into costly electrical experi- 
ments; and as the public got confidence in the new 
system, capital could be raised easily and cheaply. 

The great want of the Underground Railway is good 
ventilation, and this cannot be secured in any better 
way than by exhausting compressed air into the 
tunnels, as has been proved > and again in mines 
and tunnels. Whether it will be secured by electric 
traction is doubtful, as the conditions in the Under- 

und Railway are different from those of the Central 

don Railway. In the latter the trains nearly fit the 
tunnels, and always run in the same direction, driving the 
vitiated air into the u t shafts at the stations, where 
an unpleasant smell often prevails. The tunnels of the 
Underground Railway are much larger, and trains run 
through them in both directions, so that they churn the 
air up instead of driving it out, and thus the main object 
of the electric installation may prove a partial failure. 

Your obedient servant, 
C. T. Atrrep HANssEN. 
319, Lordship-lane, East Dulwich, S.E., Nov. 27, 1901. 








*“THE ARCHITECTURAL SIDE OF 
ENGINEERING.” 
To THe Eprror or ENGINEERING. 

S1z,—I am sorry to trouble you again, but in regard to 
the curved member of the Forth Berge, I have just the 
same reply to make as in regard to the question of the 
possibility of building Vauxhall Bridge with a masonry 
arch. In each case I gave the engineer’s own statement. 
I had forgotten all about my article in the Engineering 
Magazine, and have no copy of it; but if I used the 
words you quote, I said exactly what the resident engi- 
neer at the Forth Bridge told me. 

I am (though you may be surprised to hear it) an 
enthusiastic admirer of the Forth Bridge, and on two 
occasions during its progress spent a day in going all over 
the work, once with Sir Benjamin (then Mr.) Baker, and 
once with the resident engineer in charge, whose name I 
forget. On that occasion, standing at the base of the 
cantilever, I exp some regret that the lower 
member was not carried out in a continuous curve instead 
of thesa short lengths, and he agreed with me that the 
appgarance would have been better, but pointed out the 
increased difficulty and intricacy of the operations in 
modelling and fitting the plates for a continuously chavg- 
ing curve ; an objection, of course, obvious enough. No 
other reason was menti to me, and I am convinced 
that is the real one, and I think a sufficient one, consider- 
ing the magnitude of the ie That the calculation of 
strains would be simplified I can readily understand, but 
I am quite certain that no engineer would admit that he 
could not carry out a curved member on that scale because 
the strain calculations were too involved. 

You see in both these cases we architects have taken engi- 
neers at their own word, lest when we begin to argue from 
their own statements we find they have something else 
up théir sleeve, Sir A. Binnie told the Institute of 
Architects that the conditions made a built granite arch 
out of the question for Vauxhall Bridge ; but now we are 
told he was wrong. I was given a reason on the works at 
the Forth Bridge for the treatment of the curved member 
of the cantilever in straignt sections: now I am. told that 
is not the real reason. Then I wish engineers would say 
what they mean. 

I'must say that I still decline to believe that the same 
word ‘‘ arch” can be equally applicable toa built voussoir 
arch (which theoretically, and within certain limits prac- 
tically, could be built without any cementing material 
at all) and a hom eous conglomerate in the shape 
of an arch, but in which ‘the tenacity of the cementin 
‘material must be one of the most important factors » | 


stability. 
. Yours fa thfully, 
H. Heatuoore StatTuaM, 

40, Gower-street, December 3, 1901. 

(Mr. Statham has misinterpreted an engineer’s objec- 
tions to the'use of curved struts. The calculation of the 
stresses or strains ts no difficulty, but the bending 
strains introduced by the curvature would require addi- 
tional metal to secure strength. We fancy no architect 
would use a bent column, and the mere fact that a strut is 
nob vertical provides no excuse for curving it. Such curva- 
ture, to the understanding eye, would merely convey the 
idea that the + apd was ignorant of the first principles of 

With respect to Mr. Statham’s quotation 


mechanics. 
of the reasons advanced by the resident engineer against 
the construction advocated, we are reminded of the navy 


captain who had seven reasons for not firing a 
talute. The first being want of powder—no further ex- 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) ~ 


SEPTEMBER. 


@ GLASGOW HoLIDAY. 


OcTOBER. 


NoveEMBER. 


% FUNERAL DAY OF PRESIDENT WM KINLEY NO MARKET. 


7138. Serre 


In the accompanying 


OCTOBER 


NOVEMBER. 


diagrams each vertical line represents a market day, and each horizontal 


line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and ll. in all 


other cases. The 
70 Ib. to 80 Ib. metal ‘prices are per ton. 
tions. Tin plates are per box of I.C. cokes. 


rice of quicksilver is per ‘bottle, the contents of which vary in weight from 


Heavy steel rails are to Middlesbrough quota- 





planation was called for. The resident engineer in ques- 


tion probably regarded the money question as ally | h 
conclusive, and was, not unnaturally, diffident in Rat ood be: 


the question of appearance with an architect of Mr. 
Statham’s standing. In respect to the Vauxhall Bridge, 
the stresses in the arch ring are identically the came as if 
the concrete were broken up into voussoir blocks, and 
cannot be classed as anything but'an arch. The tensional 
strength of the concrete is not called upon any more 
a > of the mortar in an ordinary voussoir arch.— 
p. E. : 





Karacut Gravinc Dock.—A new graving dock for 
ga ee craft was opened on November 1 by the 
Karachi Port Trust, built to_the designs and under the 
supervision of Mr. Edward Jackson, M. Inst. C.E., the 
port engineer, the work being carried out departmentally. 





It is entirely of Portland cement concrete, the entran 
ollow quoins, sill, dock floor, side walls, and coping 
ing formed of this material, in the proportion of 
shingle and sand to 1 Portland cement ; the hollow quoins 
for the keel-posts of the gate being faced: with concrete 
2 to 1 for an average thickness of 15 in. No storie masonry 
of any kind has been used in the work. The gates are of 
teak, copper-sheathed. - The length over the blocks is 
240 ft., at coping 261 ft., width at bottom over blocks 
43 ft., and at coping level 89 fb. 6 in.; width of entrance 
50 ft., depth on sill at high-water ordinary spring tides, 
12 ft. 9in. The cost of the temporary dam, dock, gates, 
&c., exclusive of pumps, which were available, was 
a, The work Ag: commenced hay os —_ “i 
carried on at night, at times, as as , UD 
electric arc lights of 1000 candle-power pees and took 
seventeen months to complete. 
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INDUSTRIAL NOTES. 
_ Tue Labour Department of the Board of Trade bas 
just issued a valuable and elaborate report on Work- 
men's Co-operative Societies. This is the first time 
ia this country for such an official report to be issued, 
though there has been an anoual return of registered 
Co-operative societies, by the Registrar of Friendly 
Societies, as in the case of other registered societies 
under various Acts. The Foreign Office has from 
time to time given useful reports on co-operation in 
foreign countries ; but otherwise the subject has been 
left to the enterprise of the societies themselves to 








publish records of their progress, extent, and work. 





18. 


Now we have, and probably henceforth we shall have, 
an official reliable report, such as the public’can refer 
to respecting one of the great social and industrial 
movements of last century. 

The detailed statistical report is preceded by a care- 
fully prepared statement respecting the characteristics 
of the various types of distributive and productive 
societies, which are grouped into classes ; these are 
dealt with in detail. Other types, such as co-operative 
building, credit, and other societies, are also noticed 
under their distinctive heads, The classification, and 
the information given, will enable the public, or such 
as may be interested in the question, to understand 


the organisation, scope, extent, general work, and 
results of the great industrial movement termed ‘‘co- 
operation.” 

The progress of co-operative societies of all classes 
since 1874 has been remarkable. The number of 
members increased from 403,010 to 1,681,342, or in 

roportion to rma from 1.2 to 4.1 per cent. 

he increase in business transactions was even greater 
—from 15 millions sterling, in 1874, to 68 millions 
sterling, exclusive of the extensive banking trans- 
actions of the English Wholesale Society at Manchester. 
Though the te is small in comparison with the 
total British trade, yet it is a notable achievement. 

The majority of co-operative societies are what is 
called distributive—that is, they are retailers of goods, 
manufactured and otherwise. The total number of 
societies is 1858, of which 1446 are of that class, and 
those embrace nine-tenths of the te member- 
ship; but they only account for two-thirds of the total 
business transactions. The value of commodities pro- 
duced by co operative societies of various classes 
amounts to about 11 millions sterling, of which one- 
third are productions of workshops attached to dis- 
tributive societies, one-third by the wholesale societies, 
the other third by productive societies. Of the latter, 
the corn-milling societies alone have an output of over 
one million sterling. The growth of co-operative pro- 
ductive societies since 1882 has been continuous. In 
that year there were 16 societies, exclusive of corn 
mills, the sales of which amounted to 137,848/.; now 
259 are reported, the sales being valued at 2,191,785/. 
in the year. Of this total value of production about 
four-fifths are yielded by the dairying, baking, textile, 
boot and shoe, and printing industries respectively, 
in the order given. Most societies of this class allot a 
share of the profits to their employés, on the basis of 
earnings—salaries and wages. 

What are called ‘‘ wholesale ” societies, English and 
Scottish, are federations of retail societies, constituted 
for the purpose of supplying themselves with goods for 
sale to their members—the federated societies or 
branches. The wholesale, and some of the retail, 
societies engage in such enterprises as the provision of 
dwellings for their members, insurance, banking, &c.; 
other societies of the same class are constituted on 
co-operative lines, such as building societies, labour 
loan societies, co-operative banks, &c. The co-opera- 
tive wholesale also own a fleet of ships for transport, 

As any examples from individual local societies 
would occupy too much space, and yet not give an 
adequate (. of the progrees made, the two great 
wholesale societies may be taken as representing the 
whole, The English wholesale started in 1864, with 
50 societies or branches, having a total of 17,545 
membera, and an aggregate capital of 9997. The 
Scottish started in 1868, with a capital of 1795/. The 
following figures indicate their progress. English 
wholesale: Federated societies in 1870, 209 ; in 1880, 
604; in 1890, 941; in 1900, 1078. The capital ex- 
panded as follows at same dates: 44,164/., 565,854/., 
1,474,466/., 3,187,9457, respectively. Sales, same 
dates: 677,734/., 3,339,681/., 7,429,073/., 16,043,889/. 
respectively. Scottish wholesale : Federated societies, 
&c., in 1870, 103; in 1880, 161; in 1890, 260; 
in 1900, 288. Capital, same dates: 12,5437 , 110,179/., 
575,322/., and 1,676,765/. respectively. Sales: 
105,250/., 845,222/., 2,475,6017., and 5,463,631/. 
respectively. The English wholesale society has ex- 
pended 1,980,303/. in land, buildings, fixtures, &c., 
and the Scottish 847,129/., these amounts bein 
valuable assets in favour of the societies. The English 
wholesale owns seven steamships, acquired at a total 
cost of 82,778/., the whole of which has been written 
off by depreciation. They now stand as an unem- 
cumbered asset, at date value. Both societies own 
workehops for the manufacture of articles required by 
their associated members. They carry on jointly 
numerous purchasing dépéts in foreign countries, the 

roduce purchased being. imported direct by the 
English wholesale. Last year the value of such pro- 
duce was 4,818,3107. The society owns an estate of 
741 acres in Shropshire, for the produce of fruit, &c. 
Upon a part of that estate a convalescent home is to 
be established. The Scottish society rents an estate 
of 280 acres, devoted to the rearing of live stock for 
its association members. 

The division of profits is fixed at 5 cent. on 
share capital. Any surplus, after paying that in- 
terest and all charges and grants for special pur- 
poses, such as education, hospitals, &c., is distributed 
among customers as a dividend on their purchases, the 
same as in retail societies, such dividends going to the 
Federated societies. Non-members receive a dividend 
on their purchases equal to one-half of the rate paid 
to subscribing members. The Scottish society gives a 
share of cunt to its employés, the English society 
does not. . The methods in the Scottish society have 
varied from time to time, but employés still share the 


rofits. 
: Co-operative production is. classified under four 
heads: 1. Retail. 2. Wholesale. 3. General. 4. 


Cornmill societies. Production by retail societies 





has been carried on for fifty years, but no accurate 
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records of its extent were available until 1893. At 
the present date 616 societies, employing 13,810 per- 
sons, are engaged in production. The estimated value 
of the total in the last year given was 3,906.385/. The 
chief productive work is now by the wholesale societies, 
or by specific societies in connection with them. The 
third c comprises societies formed by persons con- 
nected with their own special industry. These manu- 
facture goods for the wholesale societies, or for retail 
societies, or for both. There were 132 such asso- 
ciated concerns in 1899, employing 8011 persons, the 
total production being valued at 1,573,121/. In 
matters of capital, management, control, share of 
profits, &c., they vary, some being hardly different 
from private firms. The goods produced, however, 
do not go into the general market, but to co-operative 
societies, wholesale or retail. 

The icformation given in this report is very full, 
and, as far as possible, complete. It is well classified 
and arranged. The details are adequate for all pur- 
poses. The general public and traders who are 
specially interested, are now able to estimate the in- 
dustrial forces at work in the co-operative movements 
of to-day. 


Two questions pertaining to labour have been 
raised in connection with the renewal of licences by 
the London County Council. One was with respect 
to waiters’ wages and the tip system. The point was 
raised upon the renewal of the licence for music and 
dancing in regard to the Café Monico. This licence was 
eect | on the ground that the waiters had to pay 25s. 

r week for permission to wait, their remuneration 

epending upon tips. The Council refused to adopt 
the suggestion that the licence be withheld, the 
chairman holding that the question could not be raised 
in that connection. The other matter arose out of 
the dismissal of a man employed at the Shakespeare 
Theatre, Lavender-hill, Battersea. The renewal was 
opposed on the ground that non-competent persons 
were employed at lower wages, and that the man was 
discharged for the reason that he had given evidence 
before the Newington Committee against the pro- 
prietor. The decision to grant the licence was upon 
the condition that the man dismissed should be re- 
instated ; but it was further added that the wages 
paid to certain persons employed were insufficient to 
insure competence on the part of the employés. As 
regards the man dismissed, and who is to be reinstated 
as a condition of the licence, the curious contention 
was made that the question of the falsity of the evi- 
dence was not to be taken into vonsideration. The 
chairman, however, ‘‘thought it very material whether 
the evidence was true or false.” If the case had been 
put that the Council could not entertain the question, 
as they could not re-try the case, the position would 
be unassailable. But to contend that the truth or 
falsity did not count was indefensible. A man ought 
not to be punished for giving evidence, but the respon- 
sibility rests upon him to speak the truth. 


The Welsh miners have enjoyed another play-day, 
and are now undergoing a reduction in wages of 24 
per cent. If prices have been kept up by their stop- 
day policy, the ———— does not appear to have 
gone to the men. The whole position is strange, not to 
say unaccountable. One section of the Sliding Scale 
Committee decides upon a stop-day policy ; the other 
section apparently objects. Threats are uttered of 
retaliation. A number of summonses are issued; in a 
few cases there are fines; in the majority proceedings 
are either abandoned or postponed, What, then, are 
the real facts of the case? 


The position of the iron and. steel trades in the 
Wolverhampton district is described as slack. Prices, 
with an unimportant exception or two, remain un- 


changed, but quotations are regarded of a nominal 
character, as buying is restricted. The demands 
comiog in from Colonial and foreign markets are said 
to be steady, but there is a considerable decrease as 
compared with a year ago. Black sheets have gone 
down in value. Business in corrugated sheets, hoops, 
and strip has been quiet, Steelmakers are closely 
pressed by foreign competition, steel billets from 
Germany being on sale at much lower prices than 
home makers can accept. There is a continual com- 
plaint of scarcity and corsequent dearness of pig 
iron, which is preventing any reduction in the price 
of finished iron and steel. The engineering and allied 
trades continue, on the whole, to be very fairly 
employed, especially those engaged on locomotive and 
other railway work, boilermakers, bridge and girder 
constructors, tankmakers, and gasholder-makers. 


In the Birmingham district a slight improvement is 
reported in the iron and steel industries. Makers 
have a sufficiency of orders on hand to carry them 
through the remainder of the year. Quotations are 
regarded as nominal at present. All stocks of pig 
iron are said to be exhausted, therefore prices are 
firm ; in finished iron, on the other hand, prices are 
weak in some instances. The steel trade is affected 








severely by German competition. The engineerin 
and allied branches are moderately off for work, an 
most of the other iron, steel, and metal industries also, 
but some are quiet or slack. The position is not alto- 
gether discouraging, but not so good as it was a year 
ago. 


The position of the engineering trades throughout 
Lancashire indicates a slackening off in many branches. 
A lessened weight of work coming forward is reported 
generally, and the lists of unemployed members of 
trade unions increase, though as yet slowly. The 
slackening off among toolmakers is general, but the 
leading firms have still a sufficiency of work on hand 
to keep them going for some time to come; but new 
orders of any weight are exceptional. Heavy-engine 
builders are for the most part slack, and in the textile 
machine-making branches there is continued depres- 
sion. Boilermakers have been securing some good 
orders recently, and a fair amount of new work is 
being secured by locomotive builders and railway 
carriage and wagon builders who are able to comply 
with requirements as todelivery. Electrical engineers 
continue very busy, and there are no signs of any 
lessening of the pressure for some time to come. 
Newer and important developments in these branches 
keep them well employed. In the iron and steel 
trades business continues quiet ; and there is a weak- 
ening of prices; low rates are said to have been quoted 
for delivery in the new year. Purchases of pig iron 
are restricted, but low rates tempt some buyers. 
Quotations are weak: in the finished iron branches, 
and steel rates vary greatly. The chief feature seems 
to be uncertainty, almost want of confidence. 


The rates of wages in the North of England iron 
and steel branches, as disclosed by the accountant’s 
return, remain unchanged. Prices ruled a little lower 
on the average, but the sales were larger than in the 
preceding two months. Employment has been kept 
up fairly well, and the position seems generally to 
favourable. If a larger sale of material goes on, it 
must mean fuller employment of those engaged in 
trades which use iron and steel, especially those in 
the engineering and allied industries. 


Invitations have been issued by the Joint Committee 
of the Trade Union Congress Parliamentary Committee 
and of the Co-Operative Union to a general conference 
on old age pensions. The conference will meet in 
Exeter Hall, London, on January 14, 1902. A large 
gathering is expected. Members of Parliament are 
invited to be present to hear the discussions, some of 
whom will, no doubt, address the conference. The 
object is to try and agree upon some practicable scheme 
to put before the country. 


An important injunction was granted in the courts 


BOILER EXPLOSION NEAR WAKEFIELD. 


A FORMAL investigation has been conducted by the 
Board of Trade with regard to the circumstances and 
cause of a boiler explosion which occurred on March 7, at 
Agbrigg Farm, near Wakefield, and by which cne man 
was killed and another seriously injured. The Commis- 
sioners were Mr. Howard Smith, barrister-at-law, and 
Mr. Alexander Gray, consulting engineer. 

Mr. K. E. K. Gough, who — on behalf of the 
Board of Trade, in opening the inquiry said that the 
boiler was of the portable locomotive type, and was of 
nominal 8 horse-power. It measured 8 ft. 9 in. in length 
by 2 ft. 8in. in diameter, the plates being of iron ,°, in. 
thick. It was made for a pressure of 45 1b., by Messrs. 
Clayton and Shuttleworth, of Lincoln, in 1855, and was 
therefore 45 years old. During its life the boiler had 
passed through several hands, and in April, 1895, it was 
sold by a Mr. North to Mr. Joseph Lumb, of Agbrigg 
Farm, where it continued to work until the day of the 
explosion. When Mr. North owned it the pressure 
carried was 50 1b. on the square inch, and it was used 
two or three times a week for agricultural purposes. 
Various repairs had been made. A new firebox was put 
in by Messrs. Clayton and Shuttleworth in 1861; a new 
set of tubes in 1890 and 1897 ; while in 1900 it was fitted 
with a new smokebox and new tubeplate. The last 
repairs were made by Henry Watson, a mechanic in the 
employ of Messrs. Bushell and Sons, engineers, of York, 
and who, it was stated, told Mr. Lumb that the boiler 
was in good condition, and could be used at a higher 
pressure than 35 Ib. if uired. Messrs. Bushell, how- 
ever, ib was said, wrote Mr. Lumb in 1899 that the 
firebox was very much burnt away, that the boiler should 
only be worked at a low pressure, and suggesting that 
it should be tested. No notice, however, appeared to 
have been taken of this letter by Mr. Lumb, who subse- 
eee | ordered further repairs to be made by Messrs. 

ushell, whose mechanic he told, though not in explicit 
terms, to — all that was necessary. On March 7 the 
boiler exploded. The upper part of the firebox front plate 
ruptured and the crown was forced down bodily against 
the tube-plate, with the result that the boiler was lifted 
from its seat and shot backwards about 60 ft., completely 
demolishing the engine-house and a shed, breaking the 
flywheel into several pieces, one of which, weighing 561b., 
was thrown over an adjoining building to a distance of 
40 ft. The boiler then re-bounded and shot backwards in 
the same direction to a further distance of 15 ft., partly 
demolishing the front of a brick building, and landing in 
an upright position. The smokebox was projected toa 
distance of 80 yards, and two men were scalded and other- 
wise injured, one of them fatally. The boiler had been 
examined since the explosion by the engineer-surveyor to 
the Board of Trade, and it was found that the firebox 
was weakened by the absence of one of its stays and by 
general corrosion and wasting, so that it was'not able to 
withstand any pressure of steam at all. It was quite 
worn out and unfit for use. 

Mr. Gough then called various witnesses as follows : 

Mr. G. S. Rea, in the employ of Messrs. Clayton and 
Shuttleworth, gave particulars of the construction of the 
boiler by his firm in 1855. 

Mr. Kitchen, of Shelbrook Farm, near Doncaster, said 
the boiler was in the possession of his firm from 1855 to 
1889, during which period it had been fitted with a new 


at Philadelphia last week, restraining the Building Sesion 


Trades’ Union from compelling a firm to employ only 
union men. Not only were the men restrained from 
ordering the employers to dismiss non-union men, 
but from picketing the places where men are em- 

loyed. The injunctions correspond to those granted 
in this country. 


Labour movements and disputes have been rather 
prominent in Italy for some time past, not altogether 
without sympathy on the part 4g the Government. 
The fact is Italian workpeople are badly paid, and the 
conditions of employment are also bad. Last week 
there was a congress of 800 delegates, representing 
130,000 labourers, mostly engaged in agriculture, at 
Bologna. It is said that the Socialists are leading the 
movement, and that general strikes are contemplated. 
The landowners have become alarmed and are asking 
the Government to interfere. 


The dispute between the ironmoulders of Scotland 
and their employers, which had threatened to develop 
into a strike last week, has been temporarily adjusted 
3 the consent of the men to postpone action, and 

low of further negotiations. The demand of the 
men is for an advance of }d. per hour; 10,000 men 
are affected. 


A Labour Department, not dissimilar to that in 
this country, has been established in Germany, in con- 
nection with the German Imperial Statistical Office. 
If the work is done as efficient)y as in German Govern- 
ment ee enerally, we may hope to see 
some ul compilations on labour questions. 


The Parliamen Committee are seeking the advice 
of some legal Members of Parliament upon the Taff 
Vale case, and other recent decisions of the House of 
Lords, with a view to action in the House of Commons 
next session. It is well to get the advice of learned 
lawyers ; but trade union leaders can, if they will, 
remove some of the causes of complaint. 





rebox. 

Mr. John Oglesby, who was formerly in the employ of 
Mr. North, Crofton Farm, who bought the boiler after 
the last witness had done with it, stated that when he 
looked after it it was usually worked at a pressure of 
40 lb., though the safety-valve generally blew off at 50 lb. 

Mr. Arthur Dawson, a fitter in the employ of Messrs. 
Bushell and a Sees of York, gave evidence as 
to the repairs he had made to the boiler. When he re- 
ag a defective tube in September, 1899, he informed 

r. J. Bushell that the boiler was unsafe on account of 
the bad condition of the tubeplate, which was afterwards 
replaced by a new one. 

r, . Bushell, of the firm of Messrs. Bushell and 
Sons, also gave evidence as to various repairs that had 
been made, He was aware for some time that his brother 
had written t2 Mr. Lumb in reference to the fircbox 
being much decayed. * : : : 

At this point of the inquiry it transpired that cne of 
Messrs. Bushell’s menhad tested the boiler by steam to 
a pressure of 65 Ib. on:-the square incb. Mr. Howard 
Smith inquired ‘of the-Iast’ witness if he thought their 
employé was justifiedin applying a steam test to a boiler, 
especially of this description, prior to examining the 
firebox to see if it was of sufficient strength to withstand 
the same? : t é 

Witness replied that he certainly did not think the 
man was justified in doing this. : ‘ 

Mr. J. F. Bushell deposed to having written to Mr. 
Lumb with reference to the bad state of the firebox and 
boiler peeeety but he did not receive any reply. 

Mr. Joseph Lumb, owner of the boiler, stated in his 
evidence that Henry Watson, one of Messrs. Bushell’s 
mechanics, told him when at Agbrigg Farm that the fire- 
box was in good condition ; that he would have to leave 
the boiler in a safe state because bis masters were respon- 
sible for it ; and that the boiler, after he had tested it, 


was as as new. 
Mr. Gough thereupon called Henry Watson, who ad- 
mitted having made most of the statements attributed to 


him. 

Mr. M‘Ewen, engineer-surveyor to the Board of Trade, 
attributed the explosion to over pressure of steam, due to 
the worn-out condition of the boiler, and the absence of a 
stay in the firebox, whereby it was deprived of the neces- 


support. 
was Lodge addressed the Court on behalf cf Mr. Lumb, 
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and submitted that his client was in no way to blame for 
the unfortunate occurrence. Being a farmer and not 
& practical engineer, he had to rely on the advice of 
others, and he had placed implicit reliance upon Messrs. 
Bushell and Sons, and Mr. Watson, their employé. 

Mr. Gough replied on behalf of the Board of Trade, 
and said the only point to which he had to call attention 
was that the boiler, which was more than 45 years old, 
had not been examined by a competent person. Had 
Messrs. Bushell and Sons received instructions to examine 
the boiler, he thought they would have sent some one else 
than the men they did, but there appeared to have been 
no question raised as to the examination of the boiler to 
ascertain its real condition. 

Mr. Howard Smith summed up at considerable length. 
The cause of the explosion was undoubtedly the worn-out 
state of the boiler. The Court could not absolve Mr. 
Lumb from blame, because when he ~—oe the boiler 
at an auction sale he ought to have had it examined at 
once, and ps pg een It was fortunate for him 
that he appeared to have given instructions to a firm of 
engineers to have the boiler examined before the explo- 
sion. He employed a competent firm, and was justified 
in thinking that the boiler was examined. The explosion 
was certainly caused by the neglect of Henry Watson, 
Messrs. Bushell’s workman. It did not matter to the 
Court whether he was instructed to examine the boiler or 
not; for when he did see it he detected that the boiler 
was unsafe ; and a man competent to do extensive repairs, 
without supervision, ought to have known that the firebox 
was then quite unsafe for use. It was clear to their minds 
that if he had possessed any elementary knowledge of 
such work, he had been very negligent in the execution 
of it, and his neglect had caused the explosion. For that 
neglect the Court found that his ~~ Messrs. 
Bushell and Sons, of York, must be held responsible. 
They ought to have sent some one to see that the work 
had been properly performed. 

Mr. Gough, on this finding of the Court, asked that 
Messrs. Bus ellshould be ordered to pay a portion of the 
costs of that a The total of the costs would 


Me about 
r, e also applied on behalf of Mr. Lumb, for 
costs, but Mtr. Howard Smith replied that he had no 
Power to grant any such costs, but he was ble to 
Statea case on the point, Mr. Lodge, however, did nob 
accept the suggestion. 

In reply to Mr. Gough, Mr. Howard Smith said he 








meagre 
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must order Messrs H. H. Bushell and J. F, Bushell 
each to pay the sum of 15/, to the Board of Trade 
towards the costs and expenses of the investigation. 





HYDRAULIC PUMPING MACHINERY. 


Hydraulic Pumping Plants, Built by the Berliner Ma- 
schinenbaw Actien-Gesellschaft, vormals L. Schwartzkopff.* 
By Fr. Fration, Berlin. 


I. 

Tue demand for treasures hidden in the earth, espe- 
cially coal, being on the increase every year, owing to 
the ever-growing development of industry, the materials 
bedded nearer to the surface, and therefore more easily 
worked, become rapidly exhausted. On account of this 
the depths of the pits steadily increase, so that nowa- 
days 2500 ft. are nob uncommon. Among the many 
difficulties encountered when mining in great depths, the 
question how to raise the water Lge pen is one of the 
most prominent. The application of steam for driving 
the pumps in the shaft is almost out of the question, be- 
cause of the loss due to the condensation of steam in 
the long pipes. Besides, the heat developed in the 

it by the steam Poca is very disagreeable, and calls 
or expensive ventilating plante, Another disadvantage 
arises from the water used for condensi 3 16 
soon gets heated, and its ingredients ering to the 
inner walls of the pipes, gradually obstruct the bore. 
If superheated steam is applied, one can go a little 
farther than with ordi steam ; but in this case, too, 
the limit is easily reach Direct-acting pumps are not 
satisfactory for depths of 1500 ft. and more, use 
they are very expensive, and besides, they render but 
little effective work, and require a large space inside and 
out of the pit. Comp air is scarcely a feasible agent 
for working the rengiapes After all, for an economically 
working plant there is only the choice between an electric 
or an hydraulic power transmission. The application of 
electricity for driving subterranean pumps seems to offer 
many advantages, but on closer examination these advan- 
tages fade away. First of all, an electrically-driven plant 
is much more delicate, and must be handled with more 
care than an hydraulic plant. On the other hand, 
high-tension electric currents are dangerous for the men 


* Abstract of a paper read before the Society of German 
Engineers (Verein Deutscher Ingenieure) at Witten. 
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yn han near the conductors. But the most striking 
difference is shown if the motor is flooded; in this case 
electric installations will be drowned, while hydraulically- 
driven pumps can pump themselves free again, as it has 
alread pees on many occasions. They will start 
immediately if hydraulic pressure is admitted, even if 
they have sto ae for some time under water.* 

Another advantage of the hydraulic pumping plant 
consists in the fact that it has a much more useful effect 
generally than the electric plant. While in the latter 
case the whole power of the engine is transmitted by a 
crank mechanism to the dynamo, in the case of the hy- 
draulic plant nearly all the force developed in the steam 
cylinder is directly transmitted to the piston of the - 
sure pump fastened upon the same rod, together with the 
steam piston. 

Therefore the losses due to the friction in the steam 
engine are far less in the surface plant. On the contrary, 
while using an electric motor in subterranean plant, its 
turning movement must be transformed into the to-and- 
fro movement of the pumps, a process which causes much 
loss of a All these inconveniences are avoided on 
applying hydraulic power. 

Another srg matter, the careful oiling’of all the 
moving parts of heavy crank gears, is mostly done away 
with in hydraulic pumping plants. 

As to the history of hydraulically-driven pumps, it 
may be mentioned that as far back as the middle of 
the eighteenth century, water power was already used for 
transmitting the force necessary for moving the pumping 
machines in the mines. The most popular were the so- 
called ‘‘ water-column machines,” and amongst them the 
constructions of Winterschmidt, Reichenbach, Armstrong, 
Hentschel, &c., were applied with more or less success 
in various mines in and Germany. 

While in these machines the water power furnished by 
nature was used in a simple manner, similar construc- 
tions, with the water furnished by a pump on the surface 
of the mine, were applied in places where there was no 
natural fall of water. The Kilnische Maschinenbau 
Actien-Gesellschaft, in Bayenthal, Germany, built another 





* In a German colliery, for instance, the water rose 
35 ft. above the ceiling of the engine-room, and the pumps 
had to stop for some time; but as the pressure 
on the surface of the mine was started, the su 
a pump commenced to work at once and pumped itself 
ree, 
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plant, which consisted of a steam engine mounted on the 
surface of the mine, and which drove two pistons whose 
motion was transferred by water in pipes to two similar 
pistons in the mine coupled with the pump pistons. 

But none of all these different constructions have 
found general ———- owing to certain defects diffi- 
cult to repair and because of their uneconomical working. 

The difficulties of working motors hydraulically must 
be looked upon from two points of view. First of 
all, there is no elasticity in the water. If in a vessel 
entirely closed and filled with water, pressure is brought 
to bear at any point whatever, the water acts like a rigid 
material, even more unfavourably, as the pressure is 
transmitted not only in one direction, but on the whole 
volume ot water. In constructing hydraulic motors, 
great attention must therefore be paid that nowhere is 
the cross-section of the conduit suddenly varied. This 
would cause a momentary slackening or increase of 
the flow of water, whereby the hydraulic pressure would 
be immediately decreased or ia F 

In the earlier hydraulic working plants the water 
columns ceased to flow at the dead point of the sub- 
terranean pump, and to be set in motion once more. 

A second difficulty in the application of hydraulic 
motors arises from the fact that the water for the pressure 
pumps, which must be free from grit and dirt, is not easily 
procured ; in some cases not at all. After having been 
used in the pump, the water was formerly led into the 
sump, and pumped from here to the surface of the mi 
together with the mine water, so that it had to be rene 
continually. 

Principles in the Construction Kaselowsky-Pritt.—It was 
the Berliner Maschinenbau-Actien aft, vormals 
L. Schwartzkopff, Berlin, who first of all succeeded in 
avoiding entirely all these difficulties by a construc- 
tion invented by their lately deceased manager, E. 





Kaselowsky, and the civil engineer Prétt, in Hagen. 
The unfavourable rigidity of the water was over- 
come in two ways, Air-pressure accumulators ‘‘ Pritt- 
Seelhoff ” (English patent No. 8329/88, and only 
manufactured by the Berliner Maschinenbau-Actien- 
Gesellschafo), were connected with the pressure main. 
Air vessels could not be applied in those plants, as expe- 
rience has proved that the air which they contain becomes 
very soon absorbed by the water in motion. For the 
same reason it seemed advisable to keep the water 
columns in a continual uniform motion. This effect was 
gained by the arrangement of a particular self-acting 
valve-reversing mec m. 

In order to avoid continually renewing the ure 
water, a special return pipe was applied, through which 
the water was pumped into a return tank installed on 
the surface of the mine, wherefrom it was conducted 
again to the pressure pumps. By this arrangement 
it is possible to use always the same pressure water, 
which offers two advantages. Firstly, only such water 
is absorbed as leaks th h the joints of the mains; 
and ser ly, one is enabled to add to the pressure water 
a special sort of oil, easily dissolved in water, whereby the 
pressure spe reversing valves, and the other inner 
parts of the mechanism are oiled directly, and wear is 
considerably reduced. 

Owing to the high pressure of 200 to 300 atmospheres 
(2800 Ib. to 3200 lb. per square inch), for the first time 
applied in new machines, the useful effect was very 
much increased, and the pressure pumps, pipes, and 
reversing gear could be construc’ in much smaller 
sizes. a 


We now turn to the description of Figs. 1 to 4, page 787, 
which represent a three-cylinder pump at the colliery Bom- 
merbinker Ti near Witten, Germany. The water is 








furnished to the movable pressure cylinders by the hollow 
pressure yates firmly attached to the bedplate (see 
Fig. 3). The pressure cylinders, driving the crankshaft 
by the aid of forked connecting-rods, slide telescopically 
upon the fixed pressure pistons, and, as they move in the 
pump cylinders, they act likewise as plungers. The 
valve-reversing gear (Fig. 4), arranged separately for 
every cylinder, is moved by the common crankshaft, 
with the result that the pressure water is admitted accord- 
ing to the ition of the cranks to one or two of the 
pressure cylinders. 
Dimensions of the Pumping Machine. 
Diameter of pressure piston ... 100 mm. ( 3.9 in.) 
pump piston , MED -4,.- (104: ,, ) 

ates, ee cag ey SORE we} 
Diameter of pressure water ad- 

mission pipe or: ee © are 
Diameter of 

return pipe eS Se ee) 
Diameter of pressure water pipe 

between reversing valve and 


ose Pig! aut 


* 


pump cylinder ... 
Hydraulic pressure 


on. 0 (16, 
... 200 atmos. = 28001 
per square inch 

280 mm. (11 in.) 


aap bv .. 230m. (754 ft.) 
Output per minute ... 4.5 6, m. (158 c. ft.) 
The co-operating steam pumping mechanism placed on 

the surface of the mine consists | a tandem compound 

condensing steam engine directly connected with 4 

double-acting pressure a The 1 arrangement 

is the same as in Figs. 5 to 7, page .. 

se the following are given the nsions of the surface 

6: 


Diameter of deli pipe se 
Height to which the water is 
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On the surface... “ 
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there is an air-preasure 
hoff). Diameter, 160 and 


Inserted in the main 
accumulator (patent Prott- 
i (6.3 in. and 20.5 in.) respectively, 
200 millimetres (7.9 in.) stroke. A pressure of 20 atmo- 
inch) is brought to bear upon 
he pumping machine runs 
speed of 65 to 70 revolutions per minute. 
a useful effect of 68 to 69 per cent. was reached 
ring the contract trial. ~ The speed of the 

to 75 or 80 revolutions without difficulty. 
In spite of the many advantages, the three-crank pump- 


gh-pressure piston 470 mm. (18 5 in. 


ety. wee 
io EOD. 54 
60 spheres (280 Ib. per 
its upper piston. 
... 19.8 m. by 7.6 m. 
(65 ft. ,, 25 ft.) 


- 8m. ,, 424 
(26 ft. ,, 
5 m. (16 ft.) 
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ing machine did not find general application, especially 
when the two piston pumps (system Kaselowsky) were 
and | placed upon the market. : 

The construction of the reversing mechanism of this 
(similar to that applied in Worthington pumps) is 
upon the principle that all the water columns are 
held in a continuous and uniform movement. Out of two 
double-acting pum 
close to each other, one moves by a lever gear the 
reversing valve of the other. In case the reversing 
mechanism should refuse to act, a special safety revers- 


worked by hydraulic pressure and 
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ing gear is connected with each om by the aid 
of which the reversing valve is pushed into the closed 
position, so that the admission of compressed water is 
stopped. To prevent both reversing mechanisms acting 
against each other, there has been fitted a special spring 
arrangement to the reversing rods. 

As one pair of plungers slackens in its motion, the 
other pair is started. By this arrangement uniform 
flow of water is obtained in all the pipes, the quantities 
of water combining themselves in all movements. For 
the general construction of such a plant see Figs. 5 to 7, 

788. As will be noticed, the steam engine in- 
stalled on the surface of the mine is directly connected 
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with the pressure pump, from which the hydraulic pres- 
sure is conducted through the pit to the pump at the 
bottom of the shaft. After having worked this pump, 
the pressure water is led again into a return tank on 
the surface of the mine through a special pipe, 

lel to the other pipe lines. The water pumped 
rom the sump is raised through another pipe to the 
surface. As the general arrangement of the various 
plants already executed has been nearly the same, we 
will confine ourselves to a description of the plant in 
the colliery ‘‘Gottessegen,” near Littringhausen, Ger- 
many. This plant consists of two separate sets of pump- 
ing machines, the first set having been installed in 1895. 
The engine room on the surface of the mine, as well 
as the engine-room below, were built of such dimen- 
sions that later on the second set could installed. 
Figs. 8 to 10, pages 788 and 7&9, and Figs. 17 to 19, above, 
representing the plant, show only one set of machines. 
The following are the dimensions of the engine-rooms: 
On the surface, 20.5 by 10 metres; in the mine, 8.5 by 
45 metres by 5 metres in height. Every machine set of 
the surface plant consists of one horizontal tandem com- 
pound condensing steam engine, with valve reversing gear 








on both cylinders. The diameters of the cylinders are 
575 and 900 millimetres (22.6 in. and 34.4 in.) respec- 
tively; the stroke is 1100 millimetres (43.2 in.). A 
double-acting pressure pump of 84 millimetres (3.3 in.) 
piston diameter, and 1100 millimetres stroke, directly 
connected with the steam engine, furnishes the hydraulic 
power with a pressure of 220 atmospheres (3080 Ib. 
per square in.). The — of each pressure 
pump are of cast steel, firmly joined to each other by 
crossheads and rods, and working in cast-steel cylinders. 
Between the latter is inserted a forged-steel piece, which 
forms the valve-box (see Figs. 11 to 14). The outer 
dimensions of the valve-box are 630 by 670 by 745 milli- 
metres. In it there are fitted four pairs of suction and 
delivery valves. The valve-box has four vertically bored 
holes of 220 millimetres (8.7 in.) in diameter, into which are 
fitted the forged steel valves (see Fig. 11). The suction pipe 
from the return tank is joined to the bottom of the valve- 
box. All the bore holes are in connection with each other 
by small channels (see Figs. 13 and 14). The pressure 
water is led from the valve-box through a pipe to the 
air-presure accumulator (Figs. 15 and 16) arranged 
between the two machine sets. This is a differential 
accumulator; upon the larger surface of its piston is 
brought to bear the pressure of highly compressed air, 
while upon the smaller piston surface the hydraulic 
pressure acts. The two plungers have diameters of 
160 and 520 millimetres (6.3 in. and 20.9 in.) “am 
tively, and a stroke of 2000 millimetres (79 in.). The 
two cylinders in which the pistons work are firmly 
connected by four strong iron columns. From the 
cylinders the water is conducted to the admission pipe 
in the shaft. The dimensions of the accumulators and 
of the return tank, 900 millimetres in diameter and 
3 metres in height, placed between the two machine sets, 
are sufliciently large to serve also for the second machine 
set, which has been installed not long ago. 


(To be continued.) 








AmeRICAN CRANES IN Evropr.—Among recent ship- 
ments of electric travelling cranes made by the Northern 
Engineering Works, of Detroit, Michigan, are three 
cranes to Glasgow, one to Brussels, and one to Copen- 


hagen. 


Tue Norra German Liorp,—The profits realised by 
the North German Lloyd in the first nine months of this 
year are returned approximately at 1,007, 000/., as compare d 
with 1,019,500/. in the corresponding period of 1900, and 
668,000. in the corresponding period of 1899, The re- 
venue of the company for the first quarter of the year 
will show some reduction in consequence of the poor 
maize crop secured this year in the United States. 
The North German Lloyd is now constructing nine 
vessels with a view to an extension of its operations 1n 
the Atlantic. 
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Compinep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are a tn italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the tance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


18,357. G. E. Heyl-Dia, Warrington. Tape-Covered 
Conductors. [3 Figs.) October 15, 1900.—In order to avoid 
strain, and thereby the production of faults in the vulcanising 
rubber covering of electric-light wires, euch faults being sometimes 


Fig.3. 


















(357) 


caused by the spiral application of covering tape, such tape is 
according to this invention applied in a straight length with a 
folded join, and is braided immediately after leaving the folding 
devices and in the usual manner. (Accepted October 16, 1901.) 


21,144. W. Watson and E. Preece, Bradford. 
Electro-Motor Starting Switch. [2 Figs.) November 


22, 1900.—In order to provide switch mechanism for starting any 
one or other of a number of electric motors and at the same time 
to regulate, without control of the operator, the rate at which 
the supply of current to the motor armature is gradually 
increased, according to this invention when a main switch (used 
for closing the circuits by which current is to be supplied to any 
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(2496) 
one or other of the motors) is shifted into position to close the 


Circuits, the current supplied to the armature traverses a resist- | P4 


nce or series of resistances, at the same time bringing a small elec- 
tric motor into action so as to operate a sliding contact bar by 
which the resistance in the circuit is gradually diminished and 
finally eliminated. When the main switch is opened, the sliding 
contact bar is returned to its original position by spring force or 
gravity. (Accepted October 16, 1901.) 


22.316. W. J. Glover, St. Helens, Lancs. 


M Cable- 


aking. (5 Figs.) December 7, 1900.—Comparatively rigid 
~ 








Vn 


electric cables are according {o this invention made from un- 
divided conductors formed of indented strip. In the cable ilius- 


longitudinally grooved and bent round, and the outer conductor 


e either from a similar strip-or from one which has been 
diagonally grooved and is twist-lapped. (Accepted October 16, 1901.) 


11,214. H. Shoemaker, Philadelphia, UiS.A. Wire- 
less ry ee {1 Fig] May 31, 1901. (Convention date, 
January 17, 1901.)—The oscillator employed by the inventor has 
its middle spark filled with highly-compressed gas instead of 
by a liquid or viscid dielectric, as has heretofore been usual. It 
is stated that this provision greatly increases the rapidity and 
regularity of action of the emitter. The moving part of the 
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decoherer is a ball of magnetic material within the coherer tube. 
In order to prevent discontinuance in the indication on the receiv- 
ing tape due to the intervals between the radiation impulses which 
constitute a dot or dash signal, a condenser is used and disposed 
in such manner that on interruption occurring, its discharge 
through the magnet circuit of the receiver sufficiently retains the 
magnetism for the period of time that intervenes before the next 
impulse of the series is received. (Accepted October 16, 1901.) 


11,951. H. Helberger, Munich, Germany. Maxi- 
mum-Demand Indicator. [1 Fig.] June 11, 1901.—Inthis 
maximum-demand indicator, marking of a recording surface by 
means of a pencil or the like is adopted, and in order that the 
instrument may serve to show the number of times the demand 
has risen to or exceeded a certain limit, the same movement 























which actuates the indicating arm in one direction, is also caused 
to effect asmall traversing movement of the recording surface. The 
invention is limited in the claim to apparatus ‘‘in which the regis- 
tering pointer, style, or arm is actuated by a body which is ex- 
nded by the heat generated by the current to measured,” 
and “for the purpose of continuously registering the maximum 
quantity of current passing.” (Accepted October 16, 1901 ) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


18,340. C. D. Abel, London. 
Augsburg, Germany). Method of Working 

Combustion Motors. [1 Fig.) October 15, 1900.—Thisinven- 
tion apparently applies more especially to that type of oil engine 


in which compression of the charge is carried to a point at which 


Diesel Motor Company, 
‘ Internai 














the latent heat rendered sensible under the said compression is 
sufficient to fire the combustible, and according to this invention 
air only is drawn into the cylinder and compressed, the combus- 
tible being introduced, at the momcnt the piston reaches the end 





Wated the central conductor is made from a stip or strips 


that filling the cylinder, and the air for the jet before its final 
compressions being derived from that comp’ in the working 
cylinder. (Accepted October 16, 1901.) 


22,470. O. A. London. (J. 0. Schauer, Weifert, 
Bohemia.) Mantles. December 10, 1900.—An incan- 
descence mantle for lighting is according to this invention 
made from a fabric knitted on a twill knitter. It is stated that 


euch mantles are stronger, more rigid, and give m 
those knitted on machines of the 
purpose. (Accepted October 16, 1901.) 


GUNS AND EXPLOSIVES. 


12,839. J. Whitehead, Fiume. Firing Torpe- 
does. [9 Figs.) June 24, 1901.—In under-water discharg- 
ing torpedo-tube apparatus for ships, and of the kind employing 
a guiding shield to protect the torpedo from a gradually-applied 
and therefore deflecting pressure in the water through which the 
vessel is travelling, such a shield being adapted to open suddenly 
when the full length of the torpedo is out of its tube, according 
to this invention the running out of the tube and shield, the firing 


ore light than 
fore well fer the 


























Fig 2 


of the torpedo, the maa | of the shield and its subsequent with- 
drawal together with such other operations as are incidentally 
involved are all performed automatically at proper intervals of 
time following the firing impulse. Hydrostatic pressure is utilised 
to open the shield and also to run the torpedo tube in, at the same 
time closing and bolting the shield, as soon as the pressure of the 
air which serves to eject the torpedo is released. (Accepted 
October 9, 1901.) 


20,103. L. B. Taylor, Birmingham. Rifie-Sights. 
{6 Figs.] November 8, 1900.—According to this invention long- 
range sights for rifles comprise on the slide of the ordinary back- 
sight an extension through which an orthoptic sight orifice is 
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drilled, together with an extra fore-sight, preferably of shaded 
type, and situated and neces the fore end of the barrel at 
the end of the stock, and foldable in such manner that the fore- 
sight, when not in use, is protected within a slot in the small end 
of the stock. (Accepted October 16, 1901.) 


20,187, A. N. Smith and A. Smith, London. Ritie 
Back-Sight. [4 Figs.) November 9, 1900.—A laterally ad- 
justable back-sight for rifles according to this invention comprises 
an internally-threaded sight-wheel rotatable upon a screw on the 
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slide and preferably provided with a scale and micrometer mark- 
ings on the sight-wheel to indicate the extent of its removal 
from the centre. The invention appears to be limited to V 
sighte. (Accepted October 16, 1901.) 


21,245, Sir W. G. A ng, Whitworth, and Co., 


rmstro: 

Limited, and G,. Stuart. Newcastle-on- e. e 

ers. [6 Figs.) November 23, 1900.—-This in- 
vention has for its object to provide improvements in mechanical 
primers for use in axial vent guns, and more especially for heavy 
guns where the shock in closing the breech is . To insure 
that the striker of the primer shall not be thrown forward by 
severe jolting or rough usage, such as might occur when closing 


yp, Ly.!, “= 
> iim 
UMM ae See 

Z ai,245.) 7 


the breech-block of a gun, a conical metal cup is interposed 
between the striker and the detonator, which cup, so long as it 
retains ita form, keeps the striker from being thrown forward. 
The strength of the cup to resist deformation can be regulated 
(to suit the resistance required) by increasing or decreasing the 
thickness of the metal. It is stated that when the point which 
is to be forced ag d tor is carried inside the metai 
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of jts inward travel, by a jet of air more highly compressed than 


it the de 
cup, as chown in the drawinge, the cup forms a very efficient gas 





792 


ENGINEERING. 


[Dec. 6, 1901. 





check to prevent escape of gas h the axis of the primer ; 
the point might, however, if pref , be carried by the striker 
itself and pass through a hole formed through the rear end of the 
resistance cup. (Accepted October 16, 1901.) 


21,627. N. Ceipek, Vienna, Austria. Muplontve 
Compound. November 29, 1900.—Ammonium nitrate explo- 
sives according to this invention have great shattering power 
imparted to them by the addition of tri-nitro-phenol. The 
** exciter” preferred is aniline nitrate, and it is stated that a 
safety explosive according to this invention, and e 
shattering power of dynamite, may be compounded from the 
following : 

Ammonium nitrate 

Aniline nitrate .. 

Tri-nitro-phenol pe 
Accepted October 16, 1901.) 

12.617. A. A. da Silva, Rio de Janeiro, Brazil. 
Explosives. June 20, 1901. (Convention date, February 8, 
1901.) According to this invention guanidine is used in explosives 
and is combined with such acid or oxygen containing substances 
as are otherwise used in the manufacture of such materials. e 
such explosive, picrate of guanidine (Cé H2 O H (N 02)3 C N3 HS) 
is obtained in the form of small crystals or of very fine yellow 

wder which is almost insoluble, and the preparation of which, 
t is stated, is not attended with danger, whilst the resulting 
compound is stable, nme | to keep, burns slowly in the air, is not 
exploded by shock, and has the remarkable property of being 
capable of association with saline bustives (nitrates, chlorates, 
&c.) without danger of reaction between the ingredients, “‘ the 
mixture preserving an absolute insensibility to shock in the case 
of nitrates.” By the combination of guanidine with nitric acid 
nitrate of guanidine (C N3 H6 N 03)a line, flexible, stable, 
non-deliquescent, and neutral safety explosive is obtained, which, 
when heated in an open vessel, melts first and afterwards burns 
briskly without smoke or residue and with no production of 
corrosive or irritant gases. This product being soluble in “ alcohol 
etherised with common ether or with acetic ether,” can be inti- 
mately mixed with the nitro-celluloses, the combination of which 
it retards and which by it are rendered insensible to mechanical 
shock whilst retaining their sensitiveness to detonation. (Accepted 
October 16, 1901.) 


HYDRAULIC MACHINERY. 


494. W. A. Doble, San Francisco, Cal., U.S.A. 
Impact Water-Wheels. (8 Figs.) October 2, 1900.—This 
invention relates to impact water-wheels, and according thereto 
a regulating nozzle designed to furnish a very solid jet comprises 
a jet piece having a edges towards the orifice, and a 
movable, flexibly ae , self-centering core of elongated form, 
adapted by means of a lever and slide to be used to regulate 
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or 


to stop the flow of water. The core is shaped as shown in the 
drawing in order that it may not militate against the solid for- 
mation of the jet. The buckets on the wheel may have ‘curved 
slots” in their outer ends, through which the jet can there 
being.a depending wedge in the middle of the slot designed to 
split the solid jet into two parts which impinge full on the 
hollows of the double bucket in rear of that which is causing the 
aplitting. (Accepted October 9, 1901.) 


MINING, METALLURGY, AND METAL 
WORKING. 


21,052. 8. Fr Frankfort-on-Main, Germany. 
Case-Making. [4 Figs.] November 21, 1900.—Articles such 
as cartridge cases are made according to this invention by means 
of a punch and die, both formed with clearance above the punch- 
ing line. The die has a central hole, and the punch a projection 


YR 


Why 


fitting therein and adapted to pass through a hole in the blank and 
to enter the hole in the die previous vo the punch striking the 
blank, in order to insure contraction of the punch, and the pro- 
duction of a case having walls of uniform thickness. (Accepted 
October 16, 1901.) 

21,053. 8S. Frank, Frankfort-on-Main, Germeny. 
Metal-Punching. [10 Figs.] November 21, 1900.—In order 
to punch holes of character in metal plates, means, ac- 
cording to this invention, and adapted more or Jess to press the 





metal “‘ into the walls of the hole punched,” comprise 


either a hollow punch and a solid bolster, a solid punch and a 


if 8. 


bolster having a hole of smaller size than the punch, a solid 
nch and a sa bolster, or two solid punches. (Accepted 
Detober 16, 1901. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


17,738. W. Holroyd, Rochdale, Lancs. Dirt-Picker. 
f igs.) October 6, 1900.—The tool shown in the drawings is 
ntended to remove the greasy dirt which accumulates between 
the spindle and the bolster in mule or other spinning machines. 
The tool is applied with the bent prong inserted underneath the 
caked dirt, the straight prong serving to hold the refuse and to 
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revent it from slipping up or along the spindle whilst the dirt is 
ise beckon by the bent ene The complete (final) specification 
terminates with the following claims: ‘Firstly, that with 
this improved tool the work can be done both quicker and easier. 
Secondly, that it saves the necessity of stopping the mules. 
Thirdly, saves straps and bands and makes better work.” (Accepted 
October 16, 1901.) 


TEXTILE MACHINERY. 


4244. Brooks and Doxey, Limited, and W. H. 
Manchester. Cap-Bars. [2 Figs.) February 27, 
1901.—This invention is designed to provide for the securing of 
the loose fingers of cap-bars to the ring spinning, roving, and 
other frames upon which they are mounted in such manner as to 
rmit of the more perfect and ready adjustment of the said 
oose fingers which, according thereto, are secured to the sup- 
porting by a triangular key, by which they can be held in any 




















rgened without the necessity of their being provided with slots. 
e supporting bar is made by rolling or otherwise with a con- 
tinuous flat, and the fingers are drilled or bored to fit the bar. 
Into each finger is driven a triangular key, one side of which 
rests upon the flat and the opposite angle or edge of which en- 
gages with the interior of the finger socket and embeds itself 
therein, thus firmly securing the finger in the desired position. 
(Accepted October 16, 1901.) 


4245. Brooks and Demer. yy meee and W. H. Cook. 


7 uster. [4 Figs.) Feb- 
ruary 27, 1901.—This invention s - 


, relates to improvements in the 
poker or bar by which the ring rails or ring spinning or doubling 


= 
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are raised and lowered. In the lower end of the poker 
foot is inserted a grub screw without ang projecting end or 


prions tal square or angular inte socket to receive 
key, " which it is screwed up ordown. The 
poker in the foot rests upon the screw, and by the 





the vehicle are ro 


toothed wheel, 
the latter wheel or will be caused 
extent around such wheel, during vertical movement of the 
we frame relatively to the axle. (Accepted October 


United 
reports of trials of patent law cases in 


Col 
street, 


screwing in or out of the screw the poker is adjusted. The 
screw may be | 

one side or by a second screw behind it, with Pag werget a larger 
hey through which the key for screwing up the 


ed by a pinching screw or pin inserted from 


first screw may 


inserted. (Accepted Oct 16, 1901.) 


VEHICLES. 
Moto: 


19,771. J. E. Thornycroft, Chiswick. © 
Wagons. [8 Figs.) Wevauber 8, 1900.—In a motor-propelled 
road vehicle, wherein 
supported frame of the vehicle, and the main driving wheels of 


the motor is mounted on the spring. 


tated through a toothed wheel and differential 


gearing that surround the axle of the said main driving wheels, 
and are driven by a toothed driving wheel operated from the 
motor through a flexible connection (such as an intermediate 
shaft and universal couplings), according to this invention, com. 


bined with two toothed wheels is a holder wherein a toothed driv- 
ing wheel is mounted to rotate, and which is mounted on the said 
axle 


and so connected with the said spring-supported frame that 
the toothed driving wheel will be maintained in gear with the 
will either be prevented from turning around 
to turn only to a very small 


MISCELLANEOUS. 


17,711. H. Grist, Horsham, Sussex. Wind Motors. 
[11 Figs.) October 5, 1900.—In this horizontal wind motor 
‘* wings” are mounted in pairs on horizontal rotatable shafts 
and are adapted to open and close by wind force, over-fold- 


ing under excess of pressure to the desired extent should the wind 
be too high, a resilient yielding device being provided in combina- 
tion with each wing shaft in order to allow of this. (Accepted 


October 9, 1901.) 

20,268. W. Rachler, Vienna. Spli Machine 
Belts. [2 Figs.] November 10, 1900.—Leather belts for power 
transmission are according to this invention cemented or riveted 


together, and in order that strains may not be excessive on the 
joining cement or pins the joined ends have corrugated junction 
surfaces. (A 


October 9, 1901.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
ions with illustrations of inventions patented in the 
tates of America from 1847 to the t time, and 
the United States, may be 

mmulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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| commenced on Thursday last, when the five vehicles 
started at an early hour to run the northern 
triangle, with the road from Aldershot to Odiham as 


THE MILITARY SELF-PROPELLED 
WAGON TRIALS. 





Tue trials of self-propelled wagons for military 
purposes, 


} 


last week, 
with the programme. 


8501. in prizes has 


its southern base. 
which have been instituted by the War| about 30 miles. i 
Office, and which were noticed in our article of | and arrived home first, the two Thornycroft lorries, 
have been continued since in accordance | which came in together, being second. We believe 
A good deal of disappoint- that, allowing for time of starting and unavoid- 
ment has been felt at the small entry to the com- able detentions, there was but four minutes’ 
petition that the offer of so respectable a sum as difference in 

called forth. As already stated, ‘‘ No. 6” and the Foden wagon. 


The distance traversed was 
The Foden wagon started first 


time between the Thornycroft 
As we have said, 





coly four firms have sent competing vehicles ; the speed is not considered the leading quality, but it’ 


losing the cap of the pump valve-box, and being 
delayed an hour. 

With the exception of such small mishaps, the 
trials have, as we have said, been uneventful. On the 
two first days the roads were good, but the heavy 
rains of Sunday made them extremely heavy going. 
The Foden, Thornycroft, and Straker wagons, whi 
we saw on the road, seemed to take little or no 
account of the soft country roads of the southern 
triangle. Thornycroft ‘‘No. 7,” which had been 
running with oil fuel, was changed to coke by way 
of experiment. We should judge the Milne vehicle 

































Fie. 1. 
g 
‘e 
er 7 i z pol 
k ee , 
Thornycroft Steam Wagon Company entering two to be a little underpowered for the work. We do 


vehicles. 

In the present issue we give, in accordance with 
our promise of last week, illustrations of the wagon 
and trailer entered by the Straker Steam Vehicle 
Company, of 9, Bush-lane, E.C. Fig. 1 on the 
present page is a perspective view, Fig. 2 is a side 
elevation, and Fig. 3 an end view. In our last 
issue (cee page 779 ante) we described this vehicle, 
so there is no'need to repeat the details. The 
general arrangement is very well shown in our 
Ulustrations. 

We also give in our present issue, on page 794, 
& perspective view of the Thornycroft wagon, 
which has been built specially for military purposes 
by the Thornycroft Steam Wagon Company, of 
Chiswick and Basingstoke, and not by Messrs. J. I. 
Thornycroft and Co., as was stated in one place by 
error in our last issue. It will be remembered we, 
last week, gave line drawings (see Figs. 5, 6, and 7, 
page 776 ante) and a description (see page 771 
ante) of this vehicle. 

We also give on page 794 a perspective view of 
Messrs. Foden and Son’s steam wagon, which was 
also described on page 779 of our last issue. 

Up to the time of writing there is not much to 
record of the trials. The competition is by no 
means of the nature of a race, and the awards will 
be made not to the vehicle which covers the ground 
most quickly, but to the one which, in the opinion 
- the military authorities, is best fitted for 
ree work of a campaign. The consumption of 
uel and water naturally forms a most important 
feature in estimating total efficiency. These details 
the War Office authorities do not propose making 
public, at present at any rate. The running trials 
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Tue SrraKkerR STEAM Lorry. 


is evident that, other things being equal, the 
vehicle that covers the ground most quickly must 
have a great advantage in military operations. 
The later trials have shown an advantage in speed 
for the Foden wagon, though there is not very much 
to choose between this vehicle and the Thorny- 
croft ‘**No. 6” (Figs. 1 and 2, page 776 ante), 
these two being, so far, at the head of the list. 
On the first day, however, the Milne wagon, with 
an internal combustion engine, was unfortunate in 
regard to its trailer, which came to grief, and caused 
considerable delay ; and the Straker lorry has also 
been somewhat unfortunate, on last Monday’s run 


not propose giving water and fuel consumptions 
until we get the complete figures, for fear of 
being led into error, but .we think it may safely be 
said that so far the Foden wagon has done ex- 
tremely well; a combined feed-water heater and 
partial condenser giving good results. 





TRAIN ResisTaNnces : EnnAtuM.—In the abstract of the 
paperon ‘Train Resistances,” recently read by Mr. J. A. F. 
Aspinall, before the Institution of Civil Engineers, which 
appeared on page 741 of our issue of November 29, a mis- 
print unfortunately occurs in the formula given in the 
third column. The numerator of the fraction should be 
“«-V3” instead of ‘‘V,”as printed. The formula should 
thus read : ' 
Vv 


= 3. — —— ———__ —_—__6 
. 5+ oes 00078 L 





GERMAN INTERNAL Navications.—The total length of 
German internal navigations is returned abt 8855 miles. 
This network comprises 5813 miles of streams and rivers, 
1461 miles of canalised rivers, 1519 miles of ordinary 
canals, and 62 miles represented by the Emperor William 
Canal. Of the 8855 miles representing the internal navi- 
gations of Germany, 1389 miles can be traversed by 
veseels drawing 5 ft. 10 in. The sections accessible to 
boats drawing 5 ft. have a total length of 1883 miles ; and 
the length of the sections which can be frequented by 
boats drawing 3 ft. 4 in. is 4422 miles. The balance of 
1152 miles is only accessible to boats drawing 2 fv. 6 in. 
and under. The fleet using German canal navigations 
comprised, at a recent date, 22,564 boats, with an ag, 
gate carrying capacity of 3,370,447 tons. The total of 
22,564 boats comprised 1953 steamers, with an aggregate 
carrying capacity of 104,360 tons. The German Govern- 
ment has submitted proposals to the German Legislature 
for the extension and improvement of German naviga- 
tions ; the collective expenditure involved in these pro- 
posals is set down at 19,450,000/. 
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RAILWAY SCHEMES IN 
PARLIAMENT. 


In our last two issues we have dealt with the 
general railway and other engineering work fore- 
shadowed in the Bills of the next session of Par- 
liament, and also described the scope of the 
numerous deep-tunnel schemes brought forward 
for the benefit of the Metropolitan area. We shall 
now outline the nature of the light railways which 
it is proposed to construct in different parts of 
the country. In many cases it is extremely difli- 
cult to define the difference between a light railway 
and a tramway. A lawyer, we presume, would make 
the distinction depend entirely upon the Act under 
which powers have been sought, and the Light Rail- 
way Commissioners have held in the Taunton case 
that a light railway cannot lie entirely within the 
area of a single borough. Nevertheless, in manu- 
facturing districts, where centres of population 
are closely grouped, the construction of a few 
chains of tramway coupling up existing lines 
will, in many cases, permit of continuous travel 
over a district of considerable size; and when 
the cars are driven electrically, such a system 
constitutes to all intents and purposes a light 
railway; though it is true that the Board of 
Trade regulations under which the traffic is worked 
may not be quite the same. In some respects the 
management have a freer hand, whilst in others 
they are more restricted. A point to which the 
officials of our great railways should direct their 
attention is the closeness with which these pro- 
jected light railways parallel in certain instances 
existing lines. Parliament, we believe, will turn 
a deaf ear to mere complaints from the great 
companies that their receipts will be reduced by 
the proposed intrusion, unless the companies 
themselves undertake to give a somewhat similar 
service. Taken by the large, the train services be- 
tween principal stations is remarkably good; 
though exceptions might, no doubt, be readily 
brought forward. It is in the matter of accom- 
modating local traffic that deficiencies appear. 
One general manager, indeed, has frankly stated 
that such traffic is a nuisance, and seems rather 
to welcome the prospect of handing it over to 
more enterprising undertakers. Other companies 
will, however, be less ready to pass a self-denying 
ordinance of this nature, but they will hardly 
succeed in getting the ear of Parliament unless 
they show themselves: prepared to furnish equally 
convenient suburban and local services. In some 
respects the electric tramway must have a consider- 
able advantage, and that is in the readiness with 
which the cars can be boarded at any point of the 
route, and in the frequency of the services. In other 
regards, and in particular that of speed, the re- 
gular railway is, or can be made, unrivalled ; but 
as yet few traffic managers seem to recognise that 
to work suburban traffic in a really smart way 
proportionately as much power is needed as to run 
an express service. In the case of a steam-worked 
service the boiler, it is true, need not be specially 
large, but considerable cylinder capacity is needed 
if the trains are to be brought rapidly up to speed. 

In the Metropolitan district no work of a specially 
striking character is proposed, though the London 
United Tramways Company seek power to extend 
the lines of their system in West Middlesex. One 
line proposed by them is to run trough Isleworth 
in a northerly direction up to Heston and 
Southall. At Heston there will be a junction with 
the tramways proposed in an order now pending, 
and at Southall a junction with the existing light 
railway. The total length of this line will be about 
44 miles. Another line is to run from the authorised 
tramways at Hampton, through Sunbury, terminat- 
ing in the Staines Road, in a junction with a light 
railway already authorised. | A third line proposed 
in the Bill is to run from Hammersmith, along Old 
Oak-road, to Harlesden, whence a branch will lead 
to Acton. There will be junctions with existing 
or authorised lines at each terminus. Another 
line to the west of the Metropolis is that for which 

owers are sought by the Metropolitan District 
tlectric Traction Company. This line is to com- 
mence near Hounslow Barracks Station, in a junc- 
tion with the Metropolitan Railway, and pass 
through Cranford to Colnbrook, whence a branch 
will extend to Slough, and another through Horton 
to Datchet. The total length of the lines proposed 
is about 16 miles. In North London there would 
seem to be some antagonism between the Metro- 
politan Tramways and Omnibus Company and the 
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Urban District Council of Walthamstow, since each 
is promoting a scheme, and these, to a certain 
degree, clash. The company’s programme is the 
less ambitious of the two, the work foreshadowed 
by them being merely a number of junction lines 
at Tottenham, and an extension to Walthamstow, 
about 3 miles long. This line it is proposed shall 
cross the Lea Ly a new bridge. The District 
Council, on the other hand, propose the construc- 
tion of lines aggregating 10 miles in-length. 
These include a junction with existing tram lines 
at Tottenham and Walthamstow, through which 
a number of lines will be laid down; whilst a 
branch will extend to Leyton, and connect there 
with the present tram lines. Another branch 
will lead to Woodford, and a third to Ching- 
ford. In the south a company is seeking an order 


for the construction of a line from Lordship-lane | 


to Westow Hill. 

The above constitute the whole of the work 
which it is proposed to construct as light railways 
within the ccacedites area. To the west, how- 
ever, a scheme is being promulgated for a line in 
Berkshire from Windsor to Maidenhead, following 
the line of the direct road through Clewer and 
Bray. There is, however, to be also a loop further 
south, passing through Fifield Green, Moneylow 
Green, and Holyport. In Bedfordshire a company 
is seeking an order for the construction of a line from 
Houghton Regis, through Dunstable, with a branch 
along the Icknield Way to Luton, in which place a 
min, Sen of lines will be laid down, constituting 








Wacon Company, Lumtrep, Basrnastoxke. 


over one-half of the total length of some 9} miles 
of new line proposed. In the Watford district 
powers are sought to extend as light railways the 
authorised Watford tram lines to Bushey on the one 
side, and to Rickmansworth on the other, the aggre- 
gate of new work being about 4} miles. In competi- 
tion with this scheme the Hertfordshire County 
Council have one of their own forthe construction 
of a light line from Watford to Bushey, and a 
number of local lines at the latter centre. 

Coming to the provinces, the most important 
proposal brought forward this session is for the con- 
struction of about 43 miles of light railway from 
Southend to Colchester, - vid Bradwell - on - Sea. 
Starting at Prittlewell, which lies a little to the 
north of Southend, the line is to proceed through 
Rochford, and thence in a north-east direction across 
the Crouch to Burnham, and on to Southminster, 
where there will be a junction with the Great 
Eastern Railway. From Southminster the line is 
to pass through Dengie to Bradwell-on-Sea, at the 
mouth of the Blackwater, where the suuthern portion 
will terminate on a jetty. The northern portion of 
the line will commence in a jetty on the other side 
of the Blackwater at West Mersea, and proceed to 
Colchester through Peldon and Abberton. From 
Colchester a branch is to extend westerly to Stan- 
way and Copford, where there will be a junction 
with the Great Eastern Railway. From the 
southern end of the line branches will proceed to 
Southchurch and South Shoebury. Another 
Essex scheme is for the construction of a light 
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railway from the Great Eastern station at Clacton- 
on-Sea to St. Osyth, following the line of high 
road. 

In the West Riding a number of schemes are 
being brought forward, the most important, per- 
haps, being the extensions which it is sought to 
make to the Wakefield and District light railways, 
already authorised. In all, these extensions aggre- 
gate some 23 miles. They consist of a number of 
branches, of which one, starting at Dewsbury in a 
junction with the Spen Valley and Morley Light 
Railway, will run east through Ossett to Wakefield, 
where there will be a junction with the Wakefield 
and district light line. On the north a branch is to 
extend from a junction with the authorised line at 
Rothwell, near Leeds, through Oulton and Methley 
to Whitwood, where there will be a junction with the 
authorised West Riding tram lines. From Ardsley 
a branch is to extend from a junction with the 
authorised line to Wakefield. On the south of the 
latter city a branch is to be constructed from a 
junction with an authorised line at Sandall Magna, 
east to Crofton and Sharlston and Featherston, 
where there will also be a junction with an 
authorised line. Another branch is to extend to 
Normanton. In the Doncaster district a private 
company is seeking powers to construct a line 
from Barnsley to Doncaster vid Wombwell, Mex- 
borough, and Conisbrough, with a junction at 
Hexthorpe, near Doncaster, with the authorised 
light line of the Doncaster Corporation. The total 
length of new railway proposed is about 15 miles, 
and it parallels very closely the existing railway 
between Barnsley and Doncaster. The Doncaster 
Corporation are themselves proposing some further 
development of their Jines in the shape of a short 
extension from Bennitthorpe to the racecourse 
stands. From Selby it is proposed to construct a 
light railway, about 13 miles long, to Goole, passing 
through Barlow, Drax, and Armin. At Goole 
there will be a junction with the existing North- 
Eastern lines, and at the Selby end junctions 
with the North - Eastern line to Leeds and 
with the York and Doncaster line. In concluding 
our notice of the proposals relating to Yorkshire, 
we may add that the Yorkshire Vales Light Rail- 
way Company is seeking powers to raise additional 
capital. 

Coming to Lancashire, it has to be noted that 
whilst in the sister county the bulk of the work 
brought forward is due to individual enterprise, in 
Lancashire it is the public authorities who are 
responsible for most of the applications for pro- 
visional orders. A comparison of the results 
obtained in each case during the next ten years 
should prove interesting. In one regard public 
authorities are in a position to give a better 
service than companies, since they can break 
the existing law as to speed with impunity, whilst 
in case of accident a company is certain to be 
accused of risking the lives of the public in its 
greed for dividends. So far as our observation 
extends, on no company lines are speeds attained 
equal to those habitually adopted on the Corpora- 
tion tramways of Liverpool and Glasgow. Many 
of the lines now proposed in Lancashire are short 
junctions coupling up the tramways of adjacent 
towns, so that, in the absence of maps showing the 
lines already constructed or authorised,:it is not easy 
to Sg the full importance.of much of the new 
work, ’ 

In the Manchester district the West Man- 
chester Light Railway Company seek to make a 
deviation of their authorised line at Stretford, 
making a junction with the metals of the Ship 
Canal Company. In the same district they also 
seek powers to make junctions with the railway of 
the Cheshire Lines Committee and to acquire run- 
nibg powers over a portion of this railway. The 
W arrington Corporation are applying for an order 
authorising the construction of a junction at 
Stockton Heath between their tram lines and No. 2 
railway of the Warrington and Northwich Light 
Railway Order. From Stockton Heath they also 
Propose to construct a loop back to Warrington 
vid Lachford. Application has also been made for 
an order authorising the linking up of the trams at 
Accrington and Burnley by the construction of about 
64 miles of light line closely parallelling the existing 
railway. A somewhat similar enterprise is that for 
the construction of a line, 13 miles long, from a 
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that from Ramsbottom to Rawenstall, through 
Edenfield, which is again parallel to the existing rail- 
way. In North Lancashire powers are sought for a 
light line from Preston to Lytham, a distance of 
about 11 miles. The route chosen, to a large 
extent, follows the high road between the two 
towns in question, passing through Ashton, over 
Freckleton Marsh, and through Warton. 

Considerable activity is foreshadowed in the 
Derbyshire and Nottingham district. In the first 
place, a company seeks powers to construct a line 
from Derby, through Spondon Ockbrook, to Wils- 
thorpe, whence two lines will lead to the Notting- 
ham borough boundary. The southernmost will 
pass through Chilwell and Beeston, whilst the other 
will follow a route through Sandiacre, Staple- 
ford, Trowell and Radford. The total length of 
the new line will be about 19 miles, and there 
will be junctions with the Corporation trams at 
each terminus. In another scheme, separately pro- 
moted, it is proposed to extend as light railways the 
Nottingham Corporation Tramways to Carlton in 
the east, along the Mansfield-road to the north, and 
Broomhill and Hucknall Torkard in the same direc- 
tion, whilst still another branch is to extend west- 
erly to Trowell. From Mansfield it is proposed to 
extend the authorised light line to Belper and Ilke- 
ston. In the latter town there will be a junc- 
tion with the authorised tram lines, and the line 
will thence proceed northerly through Shipley and 
Heanor to Codnor and Ripley. From this point 
one branch will go towards Mansfield vid Black- 
well, to Hucknell-under-Huthwaite, where there 
will be a junction with the authorised Mansfield 
Light Railway. A second branch will connect 
Ripley with Belper vid Heage. The work in 
question will comprise about 18 miles of line. 

Coming to the Black Country, we note that the 
Dudley Corporation are seeking powers for a line 
from Dudley, through Rowley Regis, to Halesowen, 
where there is to be a junction with the No. 1 line 
of the authorised Halesowen Light Railway. This 
will apparently clash, to a certain extent, with the 
scheme promoted by the Worcester Rural District 
Council for a line from Hill to Halesowen. 
From Burton-on-Trent it is proposed to con- 
struct a line to Ashby-de-la-Zouch, a distance of 
8 miles, passing through Swadlincote on the way. 
In Kent it is proposed to construct a light line 
from Canterbury to Herne Bay vid Sturry and 
Herne, the distance being about 11 miles. A 
number of local lines will also be made in Canter- 
bury and Herne Bay. In the Dover district powers 
are sought to construct a line from a junction with 
the existing tram lines to Martin Mill on the north 
of the town, whilst in another application powers 
are sought for the construction of a line along the 
Alkam Valley in the west, having a junction in 
Dover with the Corporation trams. 

In Hampshire the London and South-Western 
Railway Company are applying for an order 
authorising the construction of a line from Sel- 
borne, through Kingsley and Binstead, to a junction 
with their Farnham line at Bentley. In Devon 
powers are sought for a line connecting Paignton 
and Torquay. In North Wales application is made 
for authority to make a deviation in the line of 
Railway No. 2 of the authorised Llandudno and 
Colwyn Bay Light Railway. 

In our issue of November 29 we dealt with all the 
Metropolitan deep-tunnel schemes, but for lack 
of space had to omit any reference to two pro- 
vincial undertakings. Of these“the more im- 
portant embodies a plan for the construction of a 
Manchester City Circle Railway. The particulars 
given in the Gazette are insufticient to trace the 
route which the line is intended to follow, but: the 
generating station and dépét are to be on the Roch- 
dale Canal, near the Corporation’s Hydraulic Power 
Works. The other scheme referred to is in substitu- 
tion for the bridge between North and South Shields, 
for which powers were vainly sought last session. 
The promoters now propose to tunnel underneath 
the Tyne and to run through this tunnel a service 
of electric trains. 





THE FACTORY AND WORKSHOP 
ACT, 1901. 

Ir will be generally admitted that the most 

important Act which has been passed in Parlia- 

ment during the Session of 1901 is the Statute 

which amends and consolidates all the law relating 








to factories and — Hitherto anyone de- 
s‘rous of studying the rules and regulations which 





govern a particular industry has been compelled to 
refer, in the first place, to the Factory Act of 1878. 
From there he had to pass on to the two amending 
Acts of 1891 and 1895 ; and if he eventually 
obtained the required information without the 
assistance of a lawyer, he was gifted with more than 
ordinary skill. Frequent complaints with regard 
to the unsatisfactory state of the law at~- length 
induced the Government to introduce an amend- 
ing and consolidating Statute. 

The new Act, which contains 163 sections and a 
number of lengthy schedules, is divided into ten 
parts, described as follows: Part I. Heaith and 
Safety ; Part II. Employment ; Part III. Educa- 
tion of Children; Part IV. Dangerous and Un- 
healthy Industries; Part V. Special Modifications 
and Extensions ; Part VI. Home Work ; Part VII. 
Particulars of Work and Wages; Part VIII. Ad- 
ministration ; Part IX. Legal Proceedings ; Part X. 
Supplementary. 

Seeing that the Act consists in the main of a re- 
enactment of the older Statutes—e.g., the Factory 
and Workshop Acts of 1878, 1883, 1891, and 1895, 
and the Cotton Cloth Factory Acts of 1889 and 1897 
—it will be unnecessary to go through its numerous 
provisions in detail. But inasmuch as it incorpo- 
rates numerous improvements and -alterations in 
the law, which were in the first instance presented 
to the House of Commons in the form of an amend- 
ing Bill [No. 130], it is necessary to examine the 
consolidating Act with some care, in order to ascer- 
tain in what particulars the law has been amended. 
The amending Bill was submitted to, and discussed 
at considerable length by, the Standing Committee 
on Trade. It was never published again in the 
amended form, but was immediately incorporated 
with the consolidating Bill in the drafting office. 
It was thus that the consolidating Bill was submitted 
to the House of Commons on the report stage. 

To identify each section of the older Acts, as it 
appears in the Factory and Workshop Act of 1901, 
is a task of no mean order, because the language 
has in many instances undergone considerable 
alteration. In addition to that, in one or two in- 
stances the Act, as it now stands, is an amending 
Act on its own account, certain provisions appear- 
ing therein which were not inserted in the amend- 
ment Bill, or discussed before the Grand Com- 
mittee. 

In order to give the general effect of the new 
measure, and with a view to showing in what par- 
ticulars the old law has been amended, we propose 
to give a short account of the whole Act, emphasis- 
ing those portions which are new. 

I. Health and Safety.—Sections 1 to 9 of the 
Act comprise a statement of all the law which in 
any way affects the health of workers in factories. 
Here may be found the provisions of the older 
Acts relating to the sanitary condition of factories, 
of workshops and workplaces, and overcrowding. 
The previously existing law relating to sanitary 
condition has undergone no modification; but with 
regard to overcrowding, a new sub-section has been 
added (see Section 3 (3)), which provides that where 
a workshop or workplace is occupied /by night as a 
sleeping apartment, the Secretary of State may 
make an order providing that the proportion of 
cubic space to the niimber of workers shall be 
greater than in cases Where a similar workshop is 
only used by workers in the day time. 

With regard to the enforcement of the law relating 
to public health as it affects factories, workshops, 
and workplaces, an important alteration is made 
by the new Act. Formerly it was provided by the 
first section of the Act of 1891 that if the Home 
Secretary was satisfied that the “law relating to 
public health was not observed in workshops, he 
might order an inspector to take steps for the en- 
forcement of those provisions. This section was 
specifically repeated by the amendment Bill of 1901, 
and a new clause was inserted in Grand Com- 
mittee, which has now become Section 4 of the 
consolidating Act. It provides that if the Home 
Secretary is satisfied that the provisions of the Act 
and of the law relating to public health so far as 
it affects factories, workshops, and workplaces, are 
not carried out by any district council, he may 
authorise an inspector to take the necessary pro- 
ceedings for the enforcement of the Act. The 
duty of attending to sanitary condition of work- 
shops has always been imposed, in the first instance, 
upon the sanitary authority of the district by the 
Public Health Acts. 





That duty is now extended to ‘‘ factories” and 
‘* workplaces,” and default on the part of the dis- 
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trict council may in future be remedied by imme- 
diate action on the part of an inspector, who is 
entitled to recover the expenses incurred from the 
district council at fault. 

With regard to the temperature in factories and 
workshops, Section 32 (1) of the Act of 1895 pro- 
vided that adequate measures should be taken 
to maintain a reasonable temperature. Section 6 
of the new Act provides that in taking such mea- 
sures there must be no interference with the purity 
of the air in the rooms in which persons are em- 
ployed. Badly-constructed gas or oil stoves un- 
doubtedly raise the temperature of the air, but do 
not improve it for breathing. Thermometers must 
also be provided, if an order to that effect is made 
by the Home Secretary. 

Section 7, relating to ventilation in a factory or 
workshop, is entirely new. It provides that suffi- 
cient means of ventilation, the-standard of which 
for different classes of factories and workshops may 

‘be prescribed by the Secretary of State, must be 
provided in every room. If the occupier alleges 
that the whole or part of the expense of providing 
the means of ventilation should be borne by the 
occupier, he may apply to a court of summary 
jurisdiction for an order apportioning the expenses. 
In making any such order the Court must have 
regard to any existing agreement between the 
parties. Thus it is presumed that if the occupier 
were under covenant to. maintain his holding 
‘subject to the existing law relating to factories, 
or any future modification thereof, the court of 
summary jurisdiction could not make any order 
fixing the owner with liability. A similar clause is 
contained in Section 101(8). The former Acts only 
provided that factories should be ventilated in such 
a manner as to render harmless all gases, vapours, 
&c., generated in the course of manufacture, a pro- 
vision which may now be found in Section 1 of the 
new Act; and that where polishing was carried 
on in any factory or workshop, farts should be pro- 
vided (see Section 74 of this Act). A provision 
which requires sufticient ventilation in all factories 
and workshops is therefore a considerable advance 
upon the old law. 

No alteration has been made in the law wih 
regard to sanitary conveniences, except that the 
Home Secretary is to prescribe what is suitable 
accommodation within the meaning of the Act 
(Section 9, Sub-section 2). 

Fencing of Machinery.—With regard to the 
fencing of machinery, there is but little change in 
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however, sufficient means of escape must be provided 
on the ground floor, as well as on the floors above 
that level. The certificate, which must be given by 
the local authority, must specify in detail the means 
of escape so provided (Section 14(2)). The means of 
escape must be maintained in good order and con- 
dition, and the duty of providing the necessary 
means of escape is imposed on the owner, not the 
occupier, as heretofore; but if the owner thinks 
that the occupier ought to bear part of the expense, 
he may apply to the County Court Judge having 
jurisdiction in the district, who, after hearing both 
sides, may make such order as appears to him to be 
just. 
’ Dangerous Machinery.—Certain amendments 
have also been made in the law with regard to the 
power of a Court of Summary Jurisdiction to make 
orders as to dangerous machinery. Formerly 
the power to make such an order only extended 
to a dangerous ‘‘machine” (see Factory Act, 
1895, Section 4 (1)). By Section 17 (i) of 
the new Act it is provided that such an order 
may be made with respect to any part of the 
ways, works, machinery, or plant used in a factory 
or workshop, including a steam boiler used for the 
purpose of generating steam. Here again we have 
boilers brought within the Factory Acts. 

Accidents.—The provisions of the older Acts with 
regard to accidents have undergone no alteration or 
modification in the new Statute. Notice of acci- 
dents which cause death or bodily injury must 
now, as formerly, be given to the inspector, and 
certain accidents must be investigated and reported 
on by a certifying surgeon, and inquests must be 
held in certain cases (Section 21). 

2. Hours of Employment.— Certain important 
alterations have been made in the law relating to 
the hours of employment of women and children. 
It was this matter which gave rise to the discussion 
on the report stage, as a result of which the 
Government was out-voted when the matter was 
pressed to a division. As the law now stands 
(Section 24), where the period of employment of 
women and young persons in a textile factory 
begins on Saturday at six o’clock in the morning, 
the period of employment, if not less than one 
hour is allowed for meals, must end at noon 
(formerly one o’clock), as regards employment in 
any manufacturing process, and at half-past twelve 
(formerly half-past one) in the afternoon as regards 
employment for any purpose whatever ; and if less 
than one hour is allowed for meals, shall end at 
half-past eleven in the forenoon as regards employ- 
ment in any manufacturing process, and at noon as 
regards employment for any purpose whatever. If 
the period of employment begins on Saturday at 
seven o'clock in the morning, it shall end at half- 
past twelve o’clock in the afternoon as regards any 
manufacturing process, and at one o'clock in the 
afternoon as regards employment for any purpose 
whatever. 

When the amending Bill was brought before the 
Grand Committee, a clause was inserted which pro- 
vided that a woman or young person should not be 
employed on the same day both in a factory or 
workshop and in a shop, except during the period 
of employment allowed for her or him in the 
factory or workshop. In this form the Section 
failed to meet with the approval of the Committee 
of the whole House, and it eventually became re- 
drafted as Section 31 (4) of the new Act, which pro- 
vides that if a woman or young person be employed 
on the same day both in a factory or workshop, and 
also in a shop, then the whole time during which 
the woman or young person is so employed shall 
not exceed the number of hours allowed by the 
Act for her or his employment in the factory or 
workshop on that day ; and if the woman or young 
person is employed in the factory or workshop, 
except during the period fixed by the occupier and 
specified in a notice affixed to, the factory or work- 
shop in pursuance of the Act, the occupier shall 
make the prescribed entry in the general register 
with regard to her or his employment. (See 
Section 129 with regard to the General Register.) 

Perishable Articles. — Certain important excep- 
tions in favour of industries which involve the 
manipulation of perishable articles are made in the 
new Act. When introducing the amendment Act 
in the House of Commons the Home Secretary 
said : ‘‘ Under the present law fruit-preserving is 
exempt from the provisions of the Factory Acts in 
the months of June, July, August, and September. 
T can understand that there should be some relaxa- 
tion of the rules relating to hours of employment 


during these months, in order to prevent the fruit 
from being spoiled ; but I cannot understand why 
the workshops should be exempt from the sanitary 
provisions. Therefore, while the Bill maintains 
the exemption so far as the hours of labour are 
concerned, it brings the processes of fruit-preserving 
within the sanitary provisions of the Factory Acts. 
The same arguments apply to fish-curing.” As 
Mr. Ritchie points out, the older Acts exempted 
the industries entirely from the operation of the 
Factory Acts during certain portions of the year ; 
and it was an anomaly that an industry like fish- 
curing should have been exempt from the sanitary 
laws. By Section 41 of the new Act the periods 
of employment, times for meals, and holidays are 
not to apply to women or young persons engaged 
in (a) Processes in the preserving and curing of 
fish which must be carried out immediately on the 
arrival of the fishing-boats, in order to prevent the 
fish being destroyed or spoiled; or (b) in the 
process of cleaning or preparing fruit, so far as it is 
necessary to prevent the spoiling of the fruit 
immediately on its arrival at a factory or work- 
shop during the months of June, July, August, 
and September, but this exception is to be subject 
to such conditions as the Home Secretary may by 
special order prescribe. In the case of creameries 
it is provided by Section 42 that the Secretary of 
State may by special order vary the beginning or 
end of the daily period of employment of women or 
young persons, and the times allowed for their 
meals, and allow their employment for not more 
than three hours on Sundays and holidays ; pro- 
vided that the order shall not permit any excess 
over either the daily or the weekly maximum 
number of hours of employment allowed by the 
Act. 

Overtime.—The provisions relating to overtime 
remain as before, but an attempt was made to 
diminish the amount of overtime for women in non- 
textile factories and workshops. The Act of 1895, 
for instance, provided that a woman must not be em- 
ployed on overtime for more than three days in any 
one week ; and that overtime must not take place 
in any factory or workshop on more than thirty 
days in any twelve months. In committee these 
figures were changed to ‘‘2” and ‘‘ 25” respec- 
tively, but the provisions of the older Statute were 
restored on the report stage of the Bill (Section 49). 

Fitness for Employment.—Section 61 of the new 
Act provides that an occupier of a factory or work- 
shop shall not knowingly allow a woman or a girl 
to employed therein within four weeks after 
she has given birth to a child. The words in 
italics are new, and were inserted in the consolida- 
tion Act, without any discussion either in the 
Grand Committee or when the Bill was discussed 
on the report stage. It is clear, however, that 
the amendment is a righteous one, because, as the 
law formerly stood, if an unfortunate girl under 
seventeen gave birth to a child, there was nothing 
to compel the occupier of a factory to see that she 
did not come back to work too early. 

Limit of Child’s Age.—Section 62, which prohibits 
the employment of any child under the age of 
twelve in any factory or workshop, unless lawfully 
so employed at the commencement of the Act 
(January 1, 1902), is entirely new. The limit of 
age was fixed at ten by the Act of 1878. This was 
raised to eleven by the Act of 1891 (Section 18), but 
that section is now repealed, and the law is as above 
stated. 

Dangerous and Unhealthy Industries. — Sec- 
tions 73 to 86 of the new Act contain all the old 
law relating to dangerous and unhealthy indus- 
tries, together with many important new regula- 
tions. The Act of 1878 prevented the occupier of 
a factory from allowing women and children to 
have their meals or remain during meal-times in 
glass works, lucifer-match works, or certain parts 
of earthenware works. The new Act goes further, 
and provides by Section 75 (i.) that in any factory 
where lead, arsenic, or other poisonous substance 
is used so as to give rise to dustor fumes, a person 
shall not be allowed to take a meal, or to remain 
during the times allowed to him for meals, in any 
room in which such substance is used ; and suitable 
provision shall be made for enabling the persons 
employed in such rooms to take their meals else- 
where in such factory or workshop. This provision, 
it will be noticed, applies to all persons, whether 
young or old, - yed in a factory or workshop. 

Dangerous Trades.—We next come to the provi- 
sions relating to dangerous trades, which are entirely 
jnew. They are contained in Sections 79 to 86. 








It is provided by Section 79 that where the Secre- 
tary of State is satisfied that any manufacture, 
machinery, plant, process, or description of manual 
labour used in factories or workshops is dangerous 
to health, or dangerous to life or limb, he may 
certify such manufacture, &c., to be dangerous, 
and may make regulations to meet the necessity of 
the case. Before publishing any such regulations, 
he must give notice of his intention to publish the 
same to all persons likely to be affected thereby, 
and must give to such persons an opportunity of 
stating their objections in writing. He must then 
use his discretion as to whether he will alter the 
regulations in accordance with the objections. If 
he does not withdraw or amend any draft regula- 
tions in accordance with objections so made to him, 
he must direct an inquiry to be held by a compe- 
tent person to consider the propriety of the pro- 
posed regulations. The chief inspector and any 
persons who are affected by any of the proposed 
regulations may appear at the inquiry, by counsel 
or solicitor, at the conclusion of which the referee 
must make a report to the Secretary of State (see 
Section 81). Regulations so made may apply to all 
factories and workshops in which the manufacture, 
machinery, plant, process, or description of manual 
labour certified to be dangerous is used, or to any 
certified class of such factories or workshops. They 
may also (by Section 82 (ii )) apply to tenement fac- 
tories and workers. 

The regulations made in accordance with the fore- 
going provisions may (inter alia) prohibit the employ- 
ment of all or any classes of persons in any employ- 
ment certified to be dangerous; or prohibit, limit, 
or control the use of any material or process. As 
a further measure of protection to all who are 
affected by them, the regulations, before coming 
into force, must lie upon the table of both Houses of 
Parliament for a period of 40 days. If within that 
time either House resolve that the regulations or 
any of them should be annulled, the regulations 
after the resolution shall be of no effect, without 
prejudice to anything already done thereunder, or 
to the right of the Home Secretary to issue new 
ones. Any breach of the regulations is punishable 
with a fine not exceding 10]., and in the case of a 
continuing offence not exceeding 21. for every day 
during which the offence continues after conviction 
therefor. Notice of the regulations is to be pub- 
lished in the London, Dublin, and Edinburgh 
Gazettes. All regulations under the Act are to be 
judicially noticed. 

The value of these new provisions becomes appa- 
rent when we recollect that hitherto, in order to 
discover whether a trade was dangerous or not, it 
was necessary to inquire into the manufacture 
carried on by individual employers. The new pro- 
visions, which are founded on the reports of the 
departmental committee appointed some few years 
ago to inquire into certain dangerous trades, have 
much to commend them, as they will dispense 
with a costly inquiry in cases where rules estab- 
lished for one factory may be fairly and equitably 
applied to others of the same class. Another ad- 
vantage which will be recognised by the representa- 
tives of labour becomes apparent. Hitherto a 
workman has had but little voice in any discussion 
relating to the question whether a given trade was 
dangerous or not. In fact, he could only inter- 
vene to discuss points where the actual objections 
had already been taken by his employer ; and this 
limited right was further restricted by the fact 
that he might have been compelled to give security 
for costs. If we understand the above sections 
correctly, it is now proposed to place a workman 
on an exact footing with the employer so far as 
the right to take objection to regulations is con- 
cerned. 

Underground Bakehouses.—The next important 
change in the law which is effected by the new 
Act relates to underground bakehouses. Bake- 
houses underground were absolutely prohibited by 
the Factory Act, 1895, Section 27 (iii.), unless 
they were so used at the commencement of that 
Act. By Section 101 of the new Act it is now 
provided that an underground bakehouse shall 
not be used after January, 1904, unless cer- 
tified by the district council to be suitable 
for that purpose. The district council must 
be satisfied of its suitability, both as regards con- 
struction, light, ventilation, and in all other re- 
spects. In the event of the district council refusing 
to certify, the occupier may make application to 4 
court of summary jurisdiction. If it appears to 
that Court that the premises in question are suit- 
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able for the purpose, an order to that effect may 
pe made, which shall have the same force as the 
certificate granted by the district council. If 
structural alterations are required, and the occupier 
alleges that the expense thereof ought to be borne 
in part by the owner, he may apply to a court of 
summary jurisdiction, and that Court may make 
such order as to apportionment of expenses as shall 
seem to be just—subject, of course, to the terms of 
any previously existing contract between the parties. 

Laundries. — Section 103 of the Act, as it 
at present stands, is a mere re-enactment of 
Section 22 of the Factory Act, 1895. The 
original amendment Bill contained a clause pro- 
viding that every laundry carried on by way of 
trade or for gain should be deemed to be a 
non-textile factory, for the purposes of the Act, if 
power was used, and a workshop if no mechanical 
power was used. It was also provided that the 
Secretary of State might make special provisions 
as to meal-hours, &c., in laundries, but that no 
order made by him should permit the employment 
of children to exceed 30 hours, or that of women and 
young persons to exceed 60 hours (exclusive of 
overtime) in any one week. 

It was also provided that fans should be provided 
for regulating the temperature, that stoves used 
for heating irons should be kept apart from the 
rooms where work is carried on, and that floors 
should be kept dry and in good condition. It was 
further provided that in the case of a laundry 
carried on by the inmates of a charitable or religious 
institution, inspection should be carried out by 
some visitor nominated by the persons having 
control of the institution and approved by the 
inspector. This clause involved the establishment 
of a system of inspection over the Irish con- 
vents, where much laundry work is carried on. 
For this reason it was bitterly opposed by the 
Irish members in the House of Commons. In the 
event, the Home Secretary withdrew the clause, 
and the old factory law relating to laundries was 
reinstated when the Bill was considered in the 
House of Lords. It seems to be illogical that 
laundries, wherever or howsoever conducted, in 
which large quantities of clothes having the seeds 
of infection are gathered together should be exempt 
from the many salutary provisions of the factory 
laws which have relation to the preservation of the 
public health. We should not be surprised if in 
the next session of Parliament the Government see 
their way to overcome the prejudices of the Irish 
members. 

Application of Certain Provisions of the Act to Docks. 
—The new Act makes a very important alteration in 
the application of the Factory Laws generally to 
docks. As those who are well acquainted with the 
Workmen’s Compensation Act of 1897 are aware, 
many of the provisions of the former Factory Acts 
applied as if the term ‘‘ factory” included every 
dock, wharf, quay, and warehouse; and so far as 
relates to the process of loading or unloading there- 
from or thereto, all machinery or plant used in 
that process. In future the same provisions are to 
apply to all machinery or plant used in the process 
of loading or unloading or coaling any ship in any 
dock, harbour or canal (Section 104, Sub-Section (i.); 
and for the purposes of the section the expression 
“plant” includes any gangway or ladder used by 
any person employed to load or unload any ship or 
in coaling, while the expressions ‘‘ship” and ‘‘har- 
bour ” have the same meaning as in the Merchant 
Shipping Act of 1894. (See Section 104 (2).) 

Railway Sidings.—Railway sidings, which are so 
often used by private firms in connection with their 
factories, are brought within the scope of the 
Factory Law by Section 106. Up to the present 
time, unless premises of this kind happened to be 
within the Railway Employment (Prevention of 
Accidents) Act, 1900, there was nothing to compel 
the proprietor to take any of the precautions 
required by the Factory Acts to be observed in 
connection with ordinary factories. In future, 
however, the provisions of the Act of 1901 relating 
to dangerous machines and trades, accidents, 
powers of inspectors, and fines in case of death or 
injury, are to apply as if such premises were part 
of the factory. If the siding is used in connection 
with two or more factories, it is to be regarded as a 
separate factory. 

Homework.—The most important changes in the 
law relating to ‘ home” are connected with 
infectious disease. It is provided by Section 110 
that if the inmate of a house is suffering from an 
Infectious disease, the district council may make an 


order forbidding the occupier of any factory or 
workshop from sending out any work connected 
with wearing apparel to that house. Hitherto this 
precaution has only been enforced in the case of 
scarlet fever or small-pox ; butit now applies to any 
complaint which may for the time being S regarded 
as infectious. 

Particulars of Work and Wages.—Sections 116 
and 117 of the Act are a re-enactment of the 
old law relating to the particulars of work and 
wages which must be given to pieceworkers. 
Weavers in the worsted and woollen trades have 
always been entitled to written particulars showing 
the method by which their wages are to be ascer- 
tained. This provision is now extended by Sec- 
tion 116, Sub-Section (1) (b) to weavers in the 
cotton trade, and may by Sub-Section 5 of the same 
section be applied by the Secretary of State to any 
class of non-textile factories or to any class of 
workshops. 

Certifying Surgeons.— Under the old law, where a 
surgeon was employed to draw up a certificate with 
regard to the fitness of a child or young person 
for work in a factory or workshop, the employer 
was allowed to deduct the cost of that certificate 
from the wages of the child or young person. This 
power has now been withdrawn, and the cost must 
be defrayed by the employer. This would seem to 
be an amendment of the law in accordance with the 
principle of the Truck Acts. 

General Registers.—New and important provisions 
on this head are made by Section 129. It is there 
provided that in every factory and workshop there 
shall be kept a general register showing in the pre- 
scribed form: (a) The children and young persons 
employed in the factory and workshop ; and (b) the 
lime-washing of the factory or workshop ; and (c) 
every accident occurring in the factory or work- 
shop, of which notice is required to be sent to an 
inspector ; and (d) every special exception of which 
the occupier of the factory or workshop avails him- 
self ; and (e) such other matters as may be pre- 
scribed. Entries in this register are primd facie 
evidence as against the occupier of the factory of 
the facts therein stated, and an omission from the 
register is prima facie evidence that the provisions 
have not been observed. 

Legal Proceedings.-The only change in the pro- 
visions of former Acts relating to legal proceedings 
under the Factory Acts is that no officer of any 
association of persons engaged in the same trade as 
a person charged with any offence under the Act 
shall act as a justice of the peace in hearing and 
determining the charge. Hitherto this restriction 
has been confined to ‘‘a person engaged in” the 
same trade as the accused. 

Definitions.—Two new and important definitions 
may be found in Section 149. A ‘‘tenement fac- 
tory” is defined as ‘‘a factory where mechanical 
power is supplied to different parts of the same 
building occupied by different persons for the pur- 
pose of any manufacturing process or handicraft in 
such manner that those parts constitute in law 
separate factories, and for the purpose of the pro- 
visions of this Act with respect to tenement fac- 
tories, all buildings situate within the same close 
or curtilage shall be treated as one building.” The 
expression ‘‘ tenement workshop” means any 
workplace in which, with the permission of, or 
under agreement with, the owner or occupier, two 
or more persons carry on any work which would 
constitute the workplace a workshop, if the persons 
working therein were in the employment of the 
owner or occupier. 

Application of the Act.—The Act is —— by 
Section 150 to factories and workshops belonging 
to the Crown; but in cases of emergency the 
Secretary of State may exempt either Crown fac- 
tories or factories where Government contracts are 
being executed from the provisions of the Act. 

List of Factories and Workshops to which the 
Act Applies.—This will be found in Scheduie 6. 
Electrical stations—that is to say, ‘‘ any premises 
or that part of any premises in which electrical 
energy is generated or transformed for the purpose 
of supply by way of trade, or for the lighting of 
any street, public place, or public building, or 
of any hotel, or of any railway, mine, or other 
industrial undertaking ”-~are now included for the 
first time. 
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THE NEW VICTORIA STATION AT 
NOTTINGHAM. 


(Continued from page 737.) 


THE station buildings, with a frontage to Mans- 
field-road, are illustrated on page 800. ‘The general 
effect will be better appreciated by the engraving 
on page 801, pre from a photograph by Mr. 
Morrison, the well-known photographer, of Notting- 
ham. On page 800 Fig. 111 shows the front eleva- 
tion, Fig. 112 the plan of the first floor, and Fig. 
113 the plan of the ground floor at the level of 
Mansfield-road. In front there is a large open 
area, on the opposite side of the thoroughfare 
are several handsome public buildings, while 
alongside a new station hotel has been built. 

The main facade of the booking-office is about 
250 ft. in length. The style of architecture adopted 
is rather a free treatment of classic ; the lower part 
is faced entirely of stone ; the first-floor portion is 
brick with stone dressings, stone being adopted for 
the dormers and gables. The central feature is a° 
high clock-tawer, finishing with dome and cupola, 
and the general result reflects credit on Mr. A. E. 
Lambert, the member of Mr. Parry's staff respon- 
sible for architectural details. 

In front of the booking-office a cab-awning has 
been built, 100 ft. long and extending into the yard 
for 40 ft. The roof is divided into five bays of 
varying spans. The main girders are carried by 
the main wall at the building end, and on columns 
in the cab-stand. These girders, of the lattice 
type, are 2 ft. 6 in. deep, with a girder of similar 
construction along the front of the awning. Ver- 
tical glazed screens are provided as shown in 
Fig. 114. The principals are placed at 10-ft. 
centres, and at the end of each bay they are hipped 
in the usual way. 

Referring now to the plan, Fig. 113, it will be 
seen that the booking-hall occupies the central part, 
and is 104 ft. 74 in. by65ft.3in. There are three 
entrances, 10 ft. wide, and booking-offices for the 
Great Central and the Great Northern Companies, 
situated respectively at the north and south ends 
of the hall. The walls of the hall are of brick 
and plastered, with pitch-pine panelling 11 ft. high, 
and the floor is of ak blocks. As already 
mentioned, there is direct access to the - 
senger footbridge across the station, from which 
there are stairways to the platforms. Luggage 
is dealt with by two lifts working from the base- 
ment below, and there communicating with the 
underground ge, in which there are hoists to 
each platform. At the south end of the hall there 
is a left-luggage office, with an entrance from the 
hall, and a separate one for the use of porters only. 
This office is 50 ft. by 42 ft., with a lantern roof, 
so that it is well lighted. There is also a hoist 
in the office to the basement. A covered way has 
been made to the new hotel from the booking- 
hall along the front of the left-luggage office. 
This arrangement is shown on the plan (Fig. 113). 

To the north of the booking-hall two parcels 
offices and a van-yard are provided. Over these 
parcels offices, van-yard, and booking-offices a 
first floor has been provided, affording rooms for 
offices, &c. (Fig. 112). The booking-hall extends 
through two floors, and its ceiling is divided 
into a series of semi-elliptical coves, which are 
carried by the roof principals. The entrances 
and exits for passengers are provided in the front 
elevation. In each parcels office, as already indi- 
cated, there are lifts in connection with the base- 
ment, where extensive stores are arranged, with an 
approach-way on a gradient of 1 in 14 from the 

ansfield-road, as shown on the plan, Fig. 1, 
page 678 ante. This approach is also convenient 
for the fish, horse, and carriage-loading and other 
platforms shown on the same plan. There is a 
similar arrangement of banks, &c., at the south 
end of the station, with an approach from the 
Parliament-street bridge, a part of this approach 
being built on arches of 15-ft. span to provide 
storage accommodation. 

The walls in the basement are lined with white 
glazed bricks, with a 6-ft. dado of brindle brick. 
The ground floor is constructed of plate girders, 
steel joists, curved steel plates, and concrete, 
supported on steel columns. The supporting 
irders vary much in span and depth, the largest 
eing 58 ft. long and of 4 ft. 6 in. depth. This 
extends across the booking-hall, projecting into the 
station as a cantilever to support the gangway 





between the passenger footbridge and the public 
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The manufacturing works are at Saltley, near 
Birmingham. They occupy asite of about 47 acres, 
situated alongside the Midland Railway, and also 
connected with the Aston and Stetchford branch 
of the London and North-Western Railway. The 
whole of the works are at the present time being 
reconstructed. New buildings are in course of 
erection, old ones are being pulled down entirely, 
or are being modified. New machines of the latest 
types are being installed, and many out-of-date ones 
are being abandoned. The power distribution and 
application is entirely changed, and, in short, 
everything in connection with the works will be 
brought absolutely up-to-date. That this is so 
will be gathered from the following description of 
the works as they stand at the present time. 

The work undertaken consists of the manufacture 
of railway carriages and wagons of all types and 
sizes, tramcars, and all classes of vehicles for heavy 
and light railways. The various stages of manufac- 
ture, right through from the raw material up to the 
finished product, are each centred in distinct depart- 
ments, arranged, so far as possible, in such order 
of position that the least time is spent in the 
transfer of materials and partly-finished products 
between them. The building of railway carriages 
requires skilled labour in practically all branches 
of mechanical engineering and wood-working, and 
it will be understood that the works are neces- 
sarily divided into a large number of departments, 
and are equipped with a great variety of tools and 
machinery. The various branches of work can, 
however, be arranged under three main heads— 
metal-working, wood-working, and carriage and 
Wagon assemblage. In describing the works it 
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will be well to follow this order, taking the smaller 
sub-divisions in each, passing through the various 
stages of manufacture right up to the finished 
product as it leaves the works. 

It is intended in this article to deal more parti- 
cularly with the power system of the works, and 
it will be well to turn to that subject now, so 
that afterwards in mentioning the several--de- 
partments, their power equipment may be dealt 
with at the same time. Up to within the past few 
months the power system used was that which was 
standard and best, until electricity demonstrated 
its superiority. Steam engines, with their boilers 
located at various centres of the works, transmitted 
power by belts and shafting to the various machi- 
nery. All this is changed. The power-generating 
plant for the whole of the works is centralised at 
one point in an independent building, from which 
power, in the form of electricity, is distributed to 
all parts of the works by overhead conductors. Not 
content with simply adopting electricity as a well- 
tried and proved economical agent—in fact, one 
might say, an indispensable agent—for works power 
purposes, the management of this go-ahead concern 
went one better, and resolved to abolish steam 
engines and boilers in favour of gas engines and gas 
producers, The practical results obtained are all 
that could be wished for. The power installation 
is reliable, and careful tests have proved that the 
economy of the system is higher than one could 
even hope to obtain with steam plant under 
similar conditions of work. This admirable state 
of affairs is well merited by the foresight and enter- 
prise of the company and its engineers. 

The gas-house is a new brick building, about 





74 ft. long by 20 ft. wide, and contains three 
Dowson gas-producers, together with the usual 
small steam-generators required for the plant. The 
washers, scrubbers, and gasholder are erected just. 
outside. 

The gas engines and electric plant are installed 
in a new building alongside the gas-house. This 
building is over 74 ft. in length by 29 ft. in width, 
brick-built, and well provided with windows and 
roof-lighting. 

The present installation consists of three direct- 
coupled Westinghouse gas-engine generating sets 
of 150 kilowatts capacity each. Foundations are in 
for a fourth set, which will complete the plant 
(Fig. 1, page 808). As these Westinghouse engines 
are particularly well adapted for direct-coupled 
electric service, and in design are quite a depar- 
ture from other types of gas engines, it will be 
interesting to note some of their characteristics. 

The engines are vertical (Fig. 2, page 808), and 
have three single-actirg cylinders. The three cranks 
are at 120 deg. with each other, and the crankshaft 
receives a propelling impulse every two-thirds of a 
revolution. Furthermore, an explosive mixture is 
admitted to each cylinder at each two-thirds of arevo- 
lution, the amount of the mixture admitted to each 
cylinder per cycle being varied according to the load, 
so that even with light or varying loads the explo- 
sions occur at frequent intervals, thereby insuring 
a perfectly even turning moment at all loads, 

he speed regulation secured is as good as in the 
most sensitive steam engines, The gas and the air 
of the explosive mixture are not admitted by two 
separate valves to each cylinder; there is one 





admission valve per cylinder, through which both 
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gases, ready mixed in the best proportions, are 
admitted. The quantity of this best mixture 
admitted per stroke is proportional to the load on 
theengine. The gas and the air supplies feed each 
througha valve into the mixing chamber. These 
valves are capable of easy and definite hand adjust- 
ment, so that the proportional quantities of gas 
and air allowed to pass into the mixing chamber 
can be readily adjusted once and for all to give 
the best results for the quality of the gas available. 
Between the mixing chamber and the cylinder 
valves is a valve controlled by a sensitive fly-ball 
governor. It will thus be seen that the engine is 
not controlled on the old-fashioned ‘*‘ hit-and-miss ” 
principle, but that the number of impulses per re- 
volution is always constant and maximum ; also 
that the constituents of the explosive mixture, 
admitted to each cylinder every cycle, are in 
correct proportions, whereby the best effect and 
the greatest possible economy is insured for all 
loads. The well-balanced construction of the en- 
gine, combined with this principle of governing, 
has enabled it to show highly satisfactory results. 
It is claimed that more useful energy can be drawn 
from a pound of coal by its use than can be by the 
use of any other type of engine. Its operation is 
unaccompanied by vibration, and the exhaust its 
namie noiseless, The ignition of the explosive 
mixture is accomplished by an electric spark. The 
spark contacts are in the clearance space at the 
cylinder heads. The pairs are in duplicate in each 
cylinder, to insure reliability of operation. Current 
for ignition is supplied by a battery of six primary 
cells when starting up the engine; but whenrunning, 
a small magnetic dynamo driven by the engine 
maintains the supply. The engine is started up 
by compressed air, a storage cylinder of which is 
keptconstantly charged. The electric motor drives 
also the hydraulic circulating pump, by which 
water is drawn from a small reservoir just outside 
the power-house, passed round the engiue cylinders 
for cooling purposes, and afterwards discharged 
into the reservoir. 

Each of the gas engines is direct-coupled to a 
Westinghouse alternate-current generator. These 
are of the revolving armature type, each of 150 
kilowatts capacity, yielding two-phase current at a 
pressure of 220 volts per phase, running at a normal 
speed of 200 revolutions per minute. The field con- 
sists of 36 pole-pieces, made up of soft steel stamp- 
ings, projecting radially from the inside of a circular 
ring into which they are cast. Each pole-piece 
carries a coil of the field-winding. The coils are 
machine-wound on bobbins which slide easily into 
position on the pole-pieces, where they are secured 
to the field ring by set-screws through projecting 
lugs. The armature is built up on a cast-iron 
spider. It is of the slotted-core ironclad type. 

he conductors are of copper bar, insulated before 
being threaded into the core slots, where they are 
securely held by the overhanging lips of the slots. 
Ample provision is made for the ventilation and 
cool running of the machine, the spider rim is cored 
out, and is practically only a supporting frame- 
work, and slots are turned on the periphery of 
the core, so that a constant stream of air is forced 
round the conductors and through the core when 
the machine is running. The machine has conse- 
quently a large overload capacity ; overloads of 
50 per cent. can be sustained for a very consider- 
able time without causing undue or injurious heat- 
ing to any part of the machine, and overloads of 
75 per cent. can be safely negotiated for short 
runs. 

Each alternator has its own exciter, which is 
driven by belt from the opposite end of the engine 
shaft. These are small machines of the well-known 
Westinghouse direct-current multipolar type. 

The main switchboard is installed at one end 
of the engine-house. It consists of six white 
marble panels, supported on a wrought-iron 
framework. There is a panel for each generator, 
and three feeder -panels. The generator panels 
carry the exciter circuit switches and regulators. 
the main alternate - current switches, and the 
usual indicating instruments ; in addition to this 
they are fitted with voltmeter and transformer 
plugs, and indicating lamps for synchronising pur- 
poses. The generator sets are designed to run in 
parallel, and they do so in an excellent manner—a 
decided proof of the even turning moment and the 
close speed regulation of the gas engine. 

Having thus given a short description of the 
electric power-generating plant, which is in con- 
stint use day by day, the description of the works 





+ can be proceeded with, and the applications 
of the electric power noted. 

The iron foundry is a new building, about 150 ft. 
long by 50 ft. wide, and contains the usual plant 
for making smaller sized castings. The pattern- 
making shop is built at one end of the foundry, 
and along one side are arranged the brass foundry, 
cupolas, and casting-dressing shop. Between the 
latter and the pattern-shop is a pump-house, 
in which a 30 horse-power electric motor is in- 
stalled. This motor is used at the present time 
for driving the machinery in the dressing-shop, 
and also some of the machines in the pattern- 
shop. 

“me the foundries and the smiths’ shop is 
placed the new machine and fitting-shop, which is 
now practically completed. The building is about 
500 ft. long by 80 ft. wide. It was built over 
other smaller shops, in which work went on duriog 
building operations ; these shops have been taken 
down. Thenew machine-shop is now in full opera- 
tion. The southern end is devoted to the grinding 
department, where several grindstones are driven 
by belt from overhead shafting; the shaft is 
coupled by belting at one end to a 30 horse-power 
motor. The other motors installed are three 
of 40 horse-power each. They are arranged at 
intervals along the eastern side of the building, 
each driving by belt a section of the overhead 
shafting. The first section is taken up principally 
with the smaller lathes, drilling machines, &c. The 
second and third sections drive larger machiné 
tools. A fourth motor of 40 horse-power is about 
to be installed at the north end of the shop, which 
was the last part finished. 

The smiths’ department occupies a ground space 
of about 80,000 square feet, and is at present 
probably the most bustling and over-crowded of 
any branch of the works. The old buildings are 
being considerably altered. The roofs are all being 
reconstructed, raised much higher, and arranged to 
give greatly improved sky-lighting. The smiths’ 
hearths are also all being rebuilt ; originally the 
brick chimneys and hoods for the hearths were built 
to the main wallsof the shops. The result has been 
that the vibration caused by heavy drop-hammers 
and other machinery has practically shaken them 
down. They are now being built entirely indepen- 
dent of the-walls of the buildings. An electrically- 
driven Sturtevant blower, provides draught for some 
of the smiths’ fires. Other power machines in the 
smithies are still driven by steam engines, but 
150 horse-power of electric motors is to be put 
down to take their places. The hydraulic shop at 
the northern end of the smiths’ department con- 
tains examples of modern heavy hydraulic forging 
machines. Two electric motors are installed in 
this shop—one of 40 horse-power and one of 50 
horse-power. The larger one supplies power to 
the large forging machines; the smaller motor 
drives an air-compressor with which riveting ma- 
chines, chipping, drilling, and other portable pneu- 
matic tools are supplied. 

There are at present three shops devoted to the 
construction of steel underframes. Here are in- 
stalled the shearing, punching, and riveting ma- 
chines. Electric power has not yet been applied 
in these shops, but will be in the near future. 
Electric motors are particularly suitable for the 
driving of this class of shop, the machines being 
each driven by an independent motor. Like the 
smithies, the frame-shops are over-crowded, and 
they are to be extended to a large building, which 
has up to the present been devoted to the paint- 
~~ finishing of carriages and wagons. 

he wood-working department consists essen- 
tially of three timber-store sheds and a large wood- 
working mill. It is situated away from the other 
buildings on the northern side of the ground. One 
shed, measuring 122 ft. by 83 ft., forms the store 
for the expensive wood panellings which are re- 
quired. It is placed over 200 ft. away from the 
nearest of the other works buildings. The large 
timber yards are stocked with vast quantities of 
teak, oak, mahogany, and all other kinds of 
lumber. The handling of the huge timber logs is 
carried out by a steam-driven jib-crane. The jib 
of the crane is of a peculiar shape, the upper end 
being bent over to a horizontal position ; the object 
of this is to secure easily a vertical lift of material 
from railway wagons or trucks. Thiscraneruns on 
the railway tracks which pass into and between all 
buildings, forming quite a network. The large 
saw-mills are at present driven by a horizontal slow- 
speed steam engine. The machines comprise frame, 





band, and circular saws, tenoning and morticing 
machines, and various other automatic wood-work- 
ing tools. They are driven by belt from lengths 
of shafting installed under the floor. The steam 
engine and the boilers are shortly to be thrown 
out, and 160 horse-power of motors now being 
installed to drive all the machinery. 

The assembling of the carriages and wagons 
is carried out in a large new building built on 
the eastern side of the grounds. The roof is in 
five spans supported by wrought-iron columns. 
Each of the five bays thus formed is traversed 
throughout by three rail-tracks, the tracks running 
right out at each end on toa traverser, which is 
wide enough to accommodate the largest railway 
carriages built. The traverser tracks on the 
southern side run the extreme width of the works 
buildings, forming a direct line of connection 
between the smiths’ shop, the frame-shop, the old 
and new car-shops, the new paint-shop, and the 
packing-shop. The traverser tracks on the northern 
side are shorter, and simply connect the car-shop 
and the paint-shop. The traverser carriages are 
now being fitted with electric motors of a sufficient 
power to drive them at the speed of 4 miles an 
hour. A gallery along the inside of the car-shop 
contains at the centre the foreman’s office, which 
thus overlooks the whole department, and store- 
rooms for patterns and templates. 

The paint-shop forms practically an extension 
to the east of the car-shop building. It is 260 ft. 
long by about 140 ft. wide. It has a three-span 
roof, and nine rail-tracks running through its length 
direct on to the traversers, as just mentioned. The 
gallery of the paint-shop contains rooms for the 
upholsterers and wood-polishers. Several small 
wood-finishing machines are installed in this shop, 
for the correct fitting and finishing of panels, &c. 
These are to be driven by about 30 horse-power of 
electric motors. 

The motors installed throughout the works are 
all identical in construction, differing only in size. 
They are Westinghouse type ‘‘C” alternate-current 
induction motors. This motor has become so well 
known amongst electrical engineers and power users 
that a lengthy description of it here is almost un- 
necessary. It will be well, however, to point out 
the particular advantages gained by its use in con- 
nection with such work as is undertaken at the 
Saltley Works. Having no rotating coils and no 
collecting rings or commutators, skilled attendance 
for the motors is not required. The only rubbing 
surfaces are the bearings, and these are fitted with 
automatic lubrication. They are self-starting under 
load, and the operation of starting is simplicity 
itself. A two-way switch is provided with each 
motor ; the switch is in a vertical position when 
the current is cut off from the motor. Throwing 
the switch down to one side, the motor is started at 
a reduced pressure. When speed is up, the switch is 
lifted and thrown over to the opposite side, by which 
it is placed direct across the supply mains from the 
main station switchboard. The reduced starting 
pressure isdrawn from the secondary of a sinall trans- 
former placed in the box below the starting switch. 
This transformer, or ‘‘ auto-starter,” has additional 
loop wires brought out from its secondary, so that 
the secondary pressure may be varied to give the 
best starting effect for the work imposed on the 
motor. This is adjusted once and for all for a 
fixed motor used constantly for certain work. 
Another advantage of this motor is that, having no 
part of the electrical circuit exposed, it is indepen- 
dent of climatic conditions or surroundings. It is 
unaffected by moisture, dust, or dirt, and it can be 
used with perfect safety in shops where inflammable 
materials are worked. The Westinghouse type ‘‘C” 
motor, being practically a constant-speed motor, 
is, however, somewhat unsuitable for the operation 
of the traversers. For this purpose type — 
motors are to be used. Thisis an induction motor, 
and works on similar principles to the type “‘C,” 
but the secondary, or rotating part, is modified to 
give variable speeds. 

Carriages and wagons manufactured at these 
works are, with very few exceptions, to be found 
amongst the rolling stock of all the British railway 
companies, notably the Midland ; South-Eastern 
and Chatham; London, Tilbury, and Southend ; 
North Eastern; Taff Vale ; Cambrian, Furness, 
and Cheshire lines ; Glasgow and South-Western ; 
Midland Great Western Railway (Ireland) ; Sligo, 
Leitrim, and North Counties, &c. The works are 
constantly engaged on Government contracts 
for South Africa, Ceylon, India, Australia, and 
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other colonies. Many large foreign railways are 
also supplied, such as those of Brazil, Argentina, 
Japan, China, and others too numerous to mention 
here. 

When the alterations and improvements now in 
progress are completed, the Saltley Works will 
certainly be the largest and best-equipped of any 
similar engineering concern in the kingdom. 

Two other large manufacturing concerns in Bir- 
mingham have already profited by the results of 
this plant, and contracted with the British Westing- 
house Electric and Manufacturing Company for 
similar installations. ; 

The writer is indebted to Mr. G. D. Church- 
ward, the company’s general manager and engi- 
neer, for many of the particulars included in this 
article. 





CAPSTAN LATHE. 

Last week, in giving an account of the machine 
tools exhibited by Messrs. Alfred Herbert, Limited, 
at the National Cycle Show, we mentioned that 
exigencies of space prevented the inclusion of the 
lathe named above, and we now therefore illustrate 
and desctibe it in accordance with our promise. The 
lathe is a new tool, specially adapted for high-speed 
work, and marked by special novel features. The 
illustrations, Figs. 1 to 14, on pages 796 and. 797, give 





a complete series of views of the machine. 

The bed A is of the flush-topped type, very rigid, 
and is supported in asud-tray, B, with loose strainer for 
removal of the chips. It is fitted with various handy | 
accesories which contribute to enhance the value of a| 
hand-operated turret lathe, 

The headstock, detailed in Figs. 5 and 6, is fitted 
with freedom of adjustment at the sides of the bed, 





with set screws, by which its alignment can be secured 
and corrected as necessary. No keys are used to 
fasten the driving pulley to the cone spindle, but a 
taper fitting, a, at the front and a tightening nut, ), 
behind, secure the two without risk of the bending 
and springing that frequently results from the use 
of keys in small lathes, especially in a spindle of 
this kind, which is really a tube. The spindle thrust 
is taken by ball bearings. 

The wire-feed for 4-in. bars is of the standard design, 
which is operated by a lever C and ratchet bar D, all the 





details of which are shown clearly in the illustration 
Fig. 5, together with the stand, and an extra stand | 
(Fig. 4) for supports the bars, which is useful, in' the | 
case of those of small diameter and of soft metal, to pre- 
vent whipping. The backward movement of the lever C 
iu sliding the cone backwards causes the toggle levers 
EK, E to thrust the chuck tube forward, and so tighten 
the chuck round the bar. Adjustment of the chuck 
is by means of the knurled nuts F, F at the rear of the 
spindle, by which the use of ey is avoided. The 
supporting bush G for the at the back of the 
spindle is secured in its place by a screw thread. 

The spindle is finished by grinding on dead-centres 
and runs in bearings of hard phosphor bronze. All 
the wearing parts of the chuck are hardened and 
tempered. We have an object-lesson of the value of 
precision grinding in the modern shop in the fitting 
on these and similar tubular parts of lathes and screw 
machines, some of which are very long and slender, 
and in which perfect balancing.and concentricity for 
running at high apostle is essential, and in all of which 
the most accurate fitting in bearing necks and in 
conical parts is of first importance: — tect from this, 
which, though most accurate and precise, is compara- 
tively inexpensive, the production of high-class tools 
would be so costly as to place them beyond the range 
. —— shop service, in which they are now em- 
ployed. 

The capstan rest, shown in Figs. 7 to 9 in plan, 
elevation, and end view, with sections dotted, is a 
new design, having strong locking and turning arrange- 
ments, which are all closed in and protected from 
chips and dirt. The base H fits on.the flush-topped 
bed A, to which it is clamped with strips, and the fide 
moves in this in the usual manner, with square edges 
and gibs fitting in grooves of square section. The 
locking bolt J and its connections are covered in with 
a thin plate K, seen in the various views, and fastened 
down with countersunk headed screws, so that the 
parts are easily got at, and adjustments of. the long 
taper wedge L at the side of the bolt can be made by 
means of the two nuts on the stem of the wedge. 
The stem of the bolt is held by a grub screw d in the 
top slide, and the backward motion of the hand-lever 
M withdraws the tapered end of the bolt J from its 
notch against the pressure of the coiled spring that 
encircles the stem. The turret then comes round 
automatically to bring the next tool into operation, 
whereupon the spring forces the bolt into the next 
notch and locks the turret again. The bolt and the 
ring are both hardened. 

The mechanism by which the turret is rotated in 
unison with the withdrawal of the bolt is seen in the 
plan and elevation, Figs. 7 and 8. A push-piece 








cutting edges level with the centres. They are pinched 
by the set-screw above. 


the strainer to the spreader pipe are clearly shown in 
the general views (Figs. 1 to 4).. The pump S draws 
its supply from, the trough T underneath the strainer 
in the sud-tray B. The legs which support the bed 
are cast in one with this tray. 
rear—of cast iron—is better and cleaner than one of 
wood. Altogether this new lathe is an example of a 
compact little tool which a lad can o 
taking charge of three handles—one for the wire-feed, 
one for the turret, and one for the cross-slide. 


sleeve at the rear are protected with light cast-iron 
covers, which keep away dirt, and prevent oil from 
flying off. 


Marine has issued orders for the construction of the 
Itajaby Lighthouse on the Ganta Catherina coast, as soon 
as the Santa Anna Lighthouse has been completed. 


in Germany in the first three quarters of this year is 
returned at 75,761,092 tons, as compared 
tons in the corres 
small falling off of 65,783 tons, or 0,09 per cent, 


or pawl N is screwed into the turret base. Its 
end is formed to a small radius, which, by the back- 
ward motion of the slide, is made to enter one of the 
semicircular recesses in a ratchet-wheel O riveted to 
the underside of the locking-ring, and co pushes the 
turret round through an arc of a circle until the 
locking-bolt enters the next notch. 

The neat attachment of the turret to its base, and 
the means provided for the lubrication of the pin, should 
be noted (Fig. 8). The locking of the tool stems is 


‘seen in Fig. 9. Two adjustable stops are fitted, one, 


P, at the rear and one, Q, at the side of the slide in 
the groove. 

The cross-slide or cut-off rest is of plain construction, 
shown in detail in Figs. 10 to 14. It is actuated by a 
hollow lever (Fig. 14), which is simply clamped upon its 
spindle, so that it can be set at any angle that happens 
to be most convenient. Two tool-stops /, f are fitted, 
each with a square head and alock-nut. The tools are 
clamped upon serrated wedges R, R that prevent slip, 
in order to give a variable adjustment for setting the 


THE ELECTRICITY WORKS OF THE 
SALFORD CORPORATION. 


On Wednesday, November 20, the opening cera- 
mony took place of the extensive system of tramways 
laid down by the Corporation of Salford. This, how- 
ever, is not the first venture of the Corporation in 
electric engineering, for in the year 1895 it establiched 
electricity works which generated alternating current 
at a pressure of 3000 volts. The capacity of the 
station being small, it was very rapidly fully loaded, 
and when the question of the supply to tramways had 
to be considered, the Corporation decided to erect a 
new generating station which would supply both the 
motive power for the tramways, and also meet the 
demand which had arisen for electricity for power 
and lightiag purposes. The Corporation had pre- 
viously acquired about 5 acres of land in the centre of 
the borough situated on the Bolton and Bury Canal, 
which was suitable for the eite of the generating 
station (see Map). 
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The pump arrangements from the oil trough under 


The tool tray at the 
rate by simpl 


As in other lathes by this firm, the chuck and the 





BrazitiAN LigutHouses.—The Brazilian Minister of 





German Coat-Mininc.—The aggregate output of coal 


with 75,826,875 
ding period of 1900, showing the 








Early in the year 1899 the Corporation appointed 
Messrs. Lacey, Clirehugh, and Sillar to be their con- 
sulting engineers for the scheme, and the whole of the 
works have been erected to their specifications and 
under their direction. After careful consideration, 
the engineers came to the conclusion that the area 
could be most economically served by continuous 
current at a pressure of 550 volts to the tramways, at 
440 volts to power users, and at 440 or 220 volts for 
lighting purposes. One advantage of this arrange- 
ment is that it permits of one type of generator bein 
used for both tramway and lighting purposes, an 
hence it reduces the amount of stand-by machinery 
which need be laid down. By varying the excitation 
of the fields, any machine will give 440 or 550 volts, 
as may be desired, and can be changed from the tram- 
way to the lighting circuit, and vice versd, at will. 
Some of the outlying portions of the borough, however, 
cannot be well supplied by the three-wire system, and 
the high-pressure alternating current will be continued 
to them. It is proposed eventually to bring the 
present alternators from the old station to the new, 
and drive them by means of continuous-current motora, 
thus enabling the old works to be closed. 

It will be of interest in the future to compare 


the actual cost of current per car-mile in Salford 
and Manchester. The latter city, which adjoins 
Salford, and has running powers over certain of its 
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ENGINES AND BALANCERS AT THE SALFORD ELECTRICITY WORKS. 
MESSRS. LACEY, CLIREHUGH, AND SILLAR, ENGINEERS, MANCHESTER AND LONDON. 
(For Description, see Page 803.) 
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lines, has adopted high -tension multiphase trans- 
mission to converter sub-stations. It is somewhat 
curious to note that at as recent a date as February, 
1899, the Manchester Corporation proposed to run their 
tramways ata pressure of 400 volts delivered on the car, 
and it was only after the Salford Corporation, at the 
instigation of their engineers, pointed out the difficulties 
which must arise in connection with running powers 
over neighbouring lines, that Manchester agreed to 
adopt the standard pressure of 500 to 550 volts. 

The buildings designed by Mr. John Holt, architect, 
of Manchester, comprise engine-room, boiler -house, 
pump-rooms, economiser-rooms, switch-rooms, stores, 
offices, &c. 

The following is a list of the contracts entered into 
for the supply and erection of machinery, together 
with names of the contractors and amounts of their 
contracts, and it is interesting to note what a large 

roportion of the work has been done by local manu- 
acturers : 


No. 1. Eight 775-kilowatt steam dynamos, £ 
Messrs. Mather and Platt, dynamos ; 
and Browett Lindley, engines... ... 72,000 

. Sixteen 30 ft. by 9 ft. Lancashire 
boilers, and superheaters, Gallowayr, 
Limited, Manchester i fais 

. Sixteen mechanical stokers, electrically- 
driven, James Hodgkinson, Salford ... 

. Economisers, two batteries, comprising 
1600 tubes in all, Messrs. Green and 
Sons, Manchester en me is 

. Eight condensers and Edwards’ pump:, 
steam exhaust and water pipes, Messrs. 
W. H. Bailey and Oo., Salford ; 

. Six electrically-driven feed-pumps and 
eed-pipes, each delivering 4000 gallons 
of water per hour, Messrs. Bertram 
Thomas and Co. ... lag es si 

. 30-ton travelling crane, 44 ft. span, 220 fo. 
travel, Messra. James Carrick and Sons 

Electrically-driven ash conveyor, Messrs. 
Graham, Morton, and Co., Leeds... 

. Two electrically -driven travelling jib 
cranes for coaling, Clayton Enginesriog 
Company ... ee Ri oe aa 

. Overhead equipment for tramways, 
Messra, George Hill and Co.... * 

. Underground cables for lighting and 
power purposes, including tramway 
feeders, Messrs. W. T. Glover and C»., 
Limited, Manchester... a .-- 159,648 

. Lighting and power switchboard, Measrs. 
8S. H. Heywood ... ee ae sie 

. Traction switchboard, Messrs. John 
Fowler and Co., Biase cg - —eUCt 

. Balancing transformers, Messrs. Mather 

an 1,060 
4,179 
17,450 


15,200 
2,495 


2,860 


16,500 


3,157 
622 
1,569 


1,270 
8,599 


and Platt, Salford Ka = 
. Electrical connections in engine-rooms, 

and signals, Messrs. Lightfoot Brothers 
. Steel poles for tramway equipment, 

Messrs. James Russell and Sons 


. Station lighting, Alliance Electrical Com- 
pany... cae ran ie sip af 


"312,171 


The whole of the works are now nearing completion, 
and their size can be gathered from the plan and sec- 
tions on our two-page plate. It will be seen that the 
main building is 324 ft. 9in. long by 106 ft. 10 in, 
wide, and that at each end, outside the main building, 
there is a chimney. The engine-room is 221 ft. by 44 ft., 
and provides accommodation for eight sets of main en- 
gines. Itisseparated by a wall from the boiler-house, 
which is of the same length and of 55 ft. 94 in. in 
width. In this there are sixteen boilers, together 
with superheaters, self-acting stokers, coal bunkers, 
and ash-conveyors. At cach end of the boiler-room, 
but divided from it by a wall 2 ft. 9 in. thick, isa 
pump room, containing three feed-pumps. Similarly, 
at each end of the engine-room there is an apartment, 
one being the balancer-room, with the switchboard- 
room above, and the other being devoted to stores. 

The boilers, supplied by Messrs. Galloways, Li- 
mited, Kaott Mill Iron Works, Manchester, are of 
the Lancashire type, and of large dimensions. They 
are designed for 160 1b. working pressure, and are 
9 ft. in diameter by 30 ft. long. ‘The shell-plates are 
gin. thick, the longitudinal seams being butt-jointed 
and double butt-strapped, with six rows of rivets, 
and the circular seams beiog Jap-jointed and double- 
riveted. Tae flues (Fig. 5, two-page plate) are built of 
twelve rings, mostly varying from 3 ft. 10 in. to 3 ft. 
9 in. in diameter, the eleventh ring, however, tap2ring 
from 44 in. to 38 in., and the twelfth being 38 in. 
in diameter. The thickness of the furnace tube- 
plates is 23 in. for the first ring, and }$in. for the 
others. These boilers, it will be noticed, are of very 
yceat size and weight. They are fitted with self-acting 
stokers and self-cleaning firebars, supplied by Mr. 
James Hodgkinson, of Salford. Each pair of stokers 
is capabls of consuming 1 ton of fuel per hour with- 
out causing an emission of black smoke. They are of 
the coking type, and the specifica‘ion required that 
from 1350 1b. of bituminous slack per hour there 
should be produced 10,800 Ib. of steam with feed 
water at 140 deg, and that with forced draught 


98 designed to 





1500: 1b. of coal should generate 12,000 Ib. of steam. 
The stokers are driven by electric motors through 
round bands (Figs. 4 and 5) working on cone pulleys, 
the amount of coal fed at each revolution being aleo 
adjustable by the device shown in Fig. 6. 

At the back of the range of boilers is a long flue 
(Figs. 2 and 3), with an economiser and a chimney at 
each end. The economisers were supplied by Messrs. 
E. Green and Son, Limited, Manchester, and each con- 
tains 800 tubes. These 800 tubes are arranged in six 
groups—namely, four groups of 120 pipes each, and 
two groups of 160 pipes each, the various groups being 
coupled by cOpper expansion elbows. e dampers 
and feed-pipes are so arranged that either half can be 
worked separately. The top boxes are fitted with in- 
ternal lids, and the total heating surface of the 800 
pipes is about 800 square feet. 

n addition to the heating surface provided by the 
boilers and the economisers, there are sixteen super- 
heaters placed opposite the ends of the furnace flues 
immediately behind the boilers, and between them 
and the main flue, as shown in dotted lines in Fig. 3. 
The guaranteed capacity of the superheaters is to 
raise 10,000 lb. of steam per hour at least 100 deg. 
Fahr. Each superheater consists of two boxes united 
by a number of [J tubes, the steam from the boiler 
entering one box, passing first downwards, then 
upwards through the (J tubes into the other box, and 
thence to theengines. There is lifting tackle over each 
superheater, by which it can be removed rapidly for 
inspection or repair. Each pair of boilers is directly 
connected to one engine, so as to reduce the waste by 
condensation to the lowest amount, the steam pipe 
passing from the superheater through the wall of the 
engine-house to a separator, and thence to the en- 
gines. In addition, there is a longitudinal by-pass 
main along the top of the main flue (Fig. 3, two-page 
plate), which can be connected to any boiler, and 
to any engine. All the steam, exhaust, and blow- 
off pipes were supplied and fixed by Messrs. W. H. 
Bailey and Co., Limited, Albion Works, Salford. The 
steam pipes are of mild steel with welded flanges, the 
main steam ring being 14 in. in diameter. The main 
exhaust pipe is 18 in. in diameter with 15-in. 
branches to each engine. In the main steam pipe there 
are three’ expansion bends of copper, each bend con- 
sisting of two 10-in. copper pipes with cast-steel boxes. 
The steam ard exhaust valves are manufactured under 
Garvie’s patent. They are of the parallel face type 
with renewable expansion seats. The interior gate 
consists of a “ey of parallel discs arranged to slide 
between parallel seats. These discs fit on oppo- 
site sides of a circular supporting plate, through which 
the rising spindle of the valve passes, and are capable 
of rotation on the plate to allow them to bed them- 
selves properly on their seats. 

The engines were constructed by Messrs. Browett, 
Lindley, and Co., Limited, Patricroft, and each is 
give 1250 indicated horse-power as a 
normal load, but is capable of withstanding an 
over-load of 25 per cent. They run at a speed of 
100 revolutions per minute, with a steam pressure 
of 140 lb. to the square inch, and when exhaust- 
ing into a condenser having a 26-in. vacuum. The 
engines are of the three-crank vertical tandem type, 
the high-pressure cylinders carried on the top of the 
nigh suo cylinders on polished steel pillars acting 
as distunce-pieces, as shown in Figs. 8 and 9 on 
page 805. Between the bottom cover of the high-pres- 
sure cylinders and the top covers of the low-pressure 
cylinders is sufficient space to allow the latter to be 
raised in order to renew the piston rings in the low-pres- 
sure cylinder when required. Each low-pressure cy- 
linder is carried on the top of a cast-iron distance -piece 
containing the wiper gland. These distance-pieces 
also contain the bored guides for the crosshead slippers, 
and are securely bolted to the rs of the engine frame. 
The frame is strongly ribbed, and provided with hinged 
doors both at the front and at the back of the engine 
to give easy access to the working parts of the engine. 
Each frame weighs about 14 tons. 

The baseplate of the engine is of very massive de- 
siga and contains the four main bearings. The outer 
bearing next to the flywheel is 14 in. in diameter by 
2 ft. 8 in. long; the other three bearings are 13 io. in 
diameter. The bsarings are of gun-metal, lined with 
Dewrance’s white metal. The crankshaft is of the 
built-up type; the crankpins are 13 in. in diameter, 
and a 4 in. diameter hole is bored right through the 
shaft, and also through the crankpins. The ends of 
these holes are plugged up, and the holes act as the 
reservoir and conductor for the oil supply to the main 
bearings and crankpins. The eccentric clips are of 
cast iron working on cast-iron sheaves. 

The whole of the working parts of the engines are 
under forced lubrication, the oil being forced under 
pressure into each bearing by means of two simple 
valveless pumps driven by an eccentric on the engine 
shaft. Each pump is fitted with a filter, through which 
the oil is pumped, and which insures clean oil bein 
supplied to the bearings. A pressure gauge is fitte 
outside the frame which shows the pressure of the 
oil on the bearings. 





The governor is of the high-speed centrifugal type 
and is contained in a hood carried on the engine “da 
and close to the starting valve. It is under forced 
lubrication throughout, and runs at a speed of 400 
revolutions per minute. The governor gear is driven 
s chain made by Messrs. Hans Renold, and a spray 
of oil is always playing on the chain whilst working 
to insure efficient lubrication. 

The connecting-rods are of mild steel. The cross- 
head pins are case-hardened, and are forced into the 
connecting-rods by hydraulic pressure. The cross- 
heads are of the ‘‘ Marine” type and are cottered to 
the piston-rods. The slippers are of cast iron and 
work under forced lubrication. The piston-rods are 
of .4 carbon steel, and are ground up perfectly cylin- 
drical. 

The high-pressure cylinders are 15 in. in diameter 
by 30 in. stroke, and are fitted with loose liners, 
Both the cylinders and the cylinder covers are steam 
jacketed with steam at boiler pressure. The high-pres- 
sure piston is of cast iron fitted with plain Ramsbottom 
rings. The bottoms of the high-pressure cylinders and 
the tops of the low-pressure cylinders are fitted with 
packings of the ‘‘ United States” make, and are suitable 
for working with steam at a temperature of 100 deg. 
superheat. The valves of the high-pressure cylinders 
are of the piston type ; the valve boxes are fitted with 
hard cast-iron liners forced in by hydraulic pressure. 

The low-pressure cylinders are 32 in. in diameter 
by 30 in. stroke, and, like the high-pressure cylinders, 
are steam jacketed, The low-pressure valves are of 
the balanced slide-valve type ; the clearances in the 
low-pressure cylinders are extremely fine. Both the 
high-pressure and low-pressure valves are driven from 
eccentrics on the engine shaft. The low-prezsure 
pistons are of stamped steel and are provided with 
plain cast-iron Ramsbottom rings. 

The speed of the engines is controlled by means of 
the governor acting on a throttle valve supplying 
steam to each high-pressure cylinder. The overload 
is obtained by an auxiliary throttle valve worked 
from the main governor, which admits high-pressure 
steam to the low-pressure cylinders when necessary. 
A knock-off gear is provided for high and low speeds, 
which, in case of need, disconnects the throttle valve 
from the governor and allows it to drop on its seat ; 
thus shutting the engine down immediately should 
any accident happen to the governor. 

All the handles of the drain cocks, speeder gear, 
lubrication and stop valves are brought to one end of 
the engine frame, and are within easy reach of the 
attendant. The vertical rod of the stop valve is 
provided with a handwheel on each platform. 

The flywheels are 16 ft. in diameter, and each 
weighs 18 tons. They are made in halves, and are 
bolted and cottered together on the rim, and also 
cottered on the boss, on which heavy steel hoops are 
shrunk. The wheels are secured to the crankshaft by 
four steel keys. During tests made at Messrs. Browett, 
Lindley, and Co.’s works, the drop in speed from no 
load to full load was 24 revolutions ; the temporary 
run-up, when all load was thrown off, was seven 
revolutions. 

Each engine has its own cast-iron separator carried 
on a bracket on the engine-house wall, the separator 
being provided with water-level gauge fittings and 
protector glass. 

The cylinders are completely covered with asbestos 
composition, and lagged with planished steel. 

It should be noted that the engines are running at a 
speed of 100 revolutions per minute, although of the 
enclosed forced lubrication type, and suitable for at 
least double the speed. This was done to meet the 
views of the E!ectricity Committee. No doubt the 
low speed will conduce to a longer life, but as the 
capital cost was increased by 20,000/., this is some- 
what doubtful economy. 

The air pumps and condensers are of the Edwards’ 
type, and were made by Messrs. W. H. Bailey and 
Co., Limited. They are eight in number—one for each 
engine. They are of the three-throw type, each barrel 
beng 21 in. in diameter, 12 in. stroke, running at 100 
revolutions per minute, and each pump is capable of 
dealing with 18,750 lb. of steam per hour. The chief 
feature of the Edwards’ patent air pump is the absence 
of bucket valves, and this decreases the liability of 
breakdown and the number of parts os. ray 4 atten- 
tion ; it also allows of very little clearance between 
bucket and discharge float. The pumps are fixed on 
a level above that of the discharge pipe, which is ad- 
vantageous, as they can be run with the covers 
for access to the valves removed, eo that the 
action can be observed. These pumps draw condenser 
water through a 20-in. suction pipe from the canal 
and discharge iato a 40-in. pipe with six outlets to 
the canal. Each pump is driven through double 
reduction gear by a 50 brake horse-power electric 
motor constructed by Messrs. P. R. Jackson and Co., 
Limited, Salford, and each pump has a 15-in. auto- 
matic exhaust valve and 15-in. stop and back-pressure 
valve, so that the engine can exhaust to the condenser 
or to the atmosphere. The pumps are fitted with 
Bailey’s patent magazine dial lubricators, which pro- 
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vides an independently adjustable feed for each part 
of the pump. The motor and second motion shaft 
are carried on an extension which is bolted to the 
pump bedplate, and is shown in Fig. 2. 

The generators, of which there are eight in all, are 
each coupled directly to the engines described above. 
The Salford Electricity Works, as already explained, 
has not only to supply current for the Corporation 
tramways, but also for the general lighting of the 
borough. It was therefore necessary to design the 
dynamos so that they could be ran as compound- 
wound machines, giving 525 volts in the former 
case, and as shunt-wound machines, giving 480 
volts in the latter; and, further, to make —- 
for the possible considerable overload. The yoke 
ring, the lower part of which is below the floor level 
of the engine-reom, is of cast steel and high mag- 
netic quality, and is made in halves, which can be bolted 
together. The poles and pole-faces, of which there 
are ten, are also of cast steel, separate from and bolted 
up to the yoke-ring after the spools containing the 
winding have been slipped over them. The spools 
can thus be readily removed for repaira without dis- 
turbing either the yoke-ring or armature. The shunt 
and series winding on each spool are in separate com- 
partments, the shunt fields being excited from the 
station bus-bars at 445 to 480 volts. The armature 
is of the drum type, the core being made of punched 
soft-iron sheets in segments bolted on to a double 
spider. The insulated conductors are buried in slots 
round the pe, of the coil. 

The half-coupling for connecting to the engine fly- 
wheel is cast directly on the spider, so that no tor- 
sional stress paeses through the shaft. Special con- 
sideration has been given to ventilation of all parts of 
the machine. The. commutator bearing is of the 
spherical self-aligning type, lubricated by oil supplied 
under pressure. 

The total weight of one of these machines, exclusive 
of the engine, is over 50 tons, of which the armature 
accounts for about 22 tons. The output of each, as a 
compound machine, is 775 kilowatts at a pressure of 
525 volts; and as ashunt machine, 775 kilowatts at a 
pressure of 480 volts ; but the machine will carry an 
overload of 25 per cent., this bringing the output up 
to 1000 kilowatts. The peripheral speed of the arma- 
ture is 2670 ft. per minute, and that of the commu- 


tators 2550 ft., there being 600 sections in the latter. | f 


The diameter of the shaft is 13 in., and the length 
of the bearings 25 in. At a speed of 100 revolu- 
tions the energy stored in the armature is 950,000 
foot-pounds. Results of tests which have been made 
show that the efficiency is slightly over 95 per cent.; 
the 5 per cent. loss being made up of hysteresis and 
eddy-current loss, 227 per cent.; C?R loss, 2.57 per 
cent. ; and frictional loss, 0.16 per cent. The 
guaranteed output of engine and generator was one 
kilowatt-hour of energy for 24 lb. of steam at full 
load, and for 29 lb. at half load. 

In connection with the generators, Messrs. Mather and 
Platt, Limited, have supplied three continuous-current 
balancing transformers, which are shown on page 
804. Each transformer consists of two independent 
four-pole machines mounted on one bedplate. The 
ae in the construction lies in the fact that 

oth independent armatures of each set are mounted 
upon one and the same axle, so that there are only 
two bearings per set required. The commutators are 
mounted upon an extension of the core, so that either 
armature can be readily withdrawn from the shaft for 
repairs. With this construction there is no appre- 
ciable bending or vibration of the shaft. 

The dynamos, which are supplied with carbon 
brushes, work sparklessly throughout the entire range 
of load, either as motors or generators. The field 
magnets are compound wound, the shunt windings 
being separately excited either from the switchboard 
bus-bars, or alternatively from the battery at will, 
or from the station battery. The series windings 
of two machines, forming one balancer, are con- 
nected in parallel with one another in such a wa 
that the current in the middle wire passes throug 
them to the two armatures. In this way the ma- 
chine which is acting as generator at any particular 
time has its field strengthened by the current in the 
middle wire, while the field of the motor is at the 
same time weakened. By this means a perfect balance of 
voltage can thus automatically be obtained at all loads. 

Each balanver is capable of dealing with an out-of- 
balance current of 200 amperes in the middle wire, 
the output or input of each armature being 100 amperes 
at a difference of potential of 220 to 240 volts when 
running at a speed of 600 revolutions per minute. 
eo efficiency of the balancer under full load is 80 per 
cent. 


Over the engines and generators there is a travel-| qo 


ling crane, supplied by Me:srs. Carrick and Sons, 
Limited, of E inburgh. This has a span of 43 ft., 
and is capable of lifting 30 tons, with a deflection of 
the girders not exceeding } in. There are six steel 
ropes of 2? in. in circumference, wound on a drum 
18 in. in diameter. 

The method of coaling may be seen in Fig. 3; but 





it may be pointed out that in certain parts of Lanca- 
shire, of which Salford is one, coal is delivered in 
boxes, each carrying about 2 tons. These boxes fit 
into barges, and are lifted by the crane.. They are 
fitted with collapsible bottoms, thus enabling the coal 
to be tipped direct into the bunkers. Shoots connect 
the hopper on each mechanical stoker direct with the 
bunkers, and each shoot is fitted with a recording 
apparatus for measuring the coal delivered into each 
hopper. The storage capacity of the bunkers over the 
boilers is about 1600 tons. 

Special attention has been given in designing the 
station to reducing the labour as far as possible. The 
coal is never touched by hand from the time it leaves 
the colliery screens. The clinker and ashes are’ con- 
veyed by an ash-conveyor to the far end of the building 
and automatically tipped into either a barge or cart 
as may be desired. The sixteen boilers, capable of 
evaporating 200,000 lb. of water per hour, can be 
operated by two men, and the eight steam dynamos, 


capable of indicating 10,000 horse-power even if| pF 


running simultaneously, would only require four men 
per shift. ; 

In an early issue we shall give further particulars 
and illustrations of this interesting and important 


electric station. 
(Zo be continued.) 





MISCELLANEA. 

THE opening meeting of the new session of the Glasgow 
Association of Students of the Institution of Civil Engi- 
neers was held at the Institution’s rooms, 207, Bath-streeb, 
Glasgow, on the 9th inst., when the new president, Mr. 
SE Lindsay, “M. Inst. C.E., delivered an inaugural 

ress, 


Some careful experiments on the expansion of Portland 
cement with heat have been recently made in the labo- 
ratory of the Worcester Polytechnic. The mean results 
for temperatures between 46 deg. and 158 deg. Fahr. 
show a coefficient of expansion equal to 0.000,0051 per 
degree. The corresponding figure for wrought iron is 
about 0.000,0066. 


As experience increases, American furnace managers 
are finding it possible to use larger and larger propor- 
tions of the easily-mined but finely-divided Mesaba ores ; 
and the Iron Age bo that in special cases charges 
entirely of this ore have been successfully used. One 
urnace quoted is using charges consisting of 874 of this 
ore as its regular practice. 


The Jron Age states that the Pennsylvania Railroad 
Company will expend no less than 5,000,000/. on new 
rolling stock next year. About 1,200,000/. will be spent 
on new locomotives, the remainder being needed for new 
cars, the estimated requirements being 400 locomotives 
and 19,000 cars. In 1901 the company in question put on 
seis lines 300 new locomotives and between 6500 and 

cara. 


Owing to the scarcity and consequent high price of 
coal, the power required for working the Nacosari Copper 
Mines, Sonora, 
engines of 125 horse-power each, the gas being furnished 
by producers using wood fuel. With wet wood about 
3 Ib. are needed per horse-power hour. The ‘ wood” 

is said to be in some regards superior to that pro- 
uced from coal, its average composition being about 
14 per cent. CO, 2 per cent. H., 47.7 percent. N., and 
10 per cent. CO?. No trouble whatever is experienced 
with tar. 


At the fourth annual soirée of the Hyde Park Locomo- 
tive Works, w, Mr. A. T. Reid referred to the 
placing of British and Colonial orders for locomotives 
abroad. In many cases this had been done because British 
makers could not guarantee early delivery ; and, indeed, 
his own firm had during the last year been exceptionally 
busy, distributing over one-quarter of a million in wag 
The firm, he claimed, had done their share in providing 
modern tools, but he was nevertheless of opinion that the 
output was not what it might be if the employés had 
shown some of the American’s push. 


Lieutenant T. J. Baynes, whose sad death from drown- 
ing near Kroonstad was announced last week, was, until 
the spring of this year, a member of the secretary’s staff 
of the Institution of Civil Engineers, and was favourably 
known to frequenters of the library for the alert intelli- 
gence in the efforts he displayed to meet their behests, 
He was an ardent Volunteer officer, and having obtained 
a commission in the yg: an Yeomanry, resigned his 
appointment ab Great rge-street in March last, to 

to the front. His untimely end has cast a gloom 
over his colleagues at the Institution, among whom he 
was very popular. 


In a recent issue of the Hlectric Review, Mr. F. Z. 
Maguire describes the Crawford-Voelker incandescent 
electric lamp, which is, we gather, shortly to be placed 
on the market. This lamp has a filament of carbide of 
titanium, and is claimed to be specially suitable for high 
voltages, as satisfactory working has been obtained even 
with 500-volt lamps. Experimerits made a 

. C. L. Holden, superintendent of the Woolwich 
Arsenal, with a batch of 50 lamps, showed that at the 
start the lamps took 2.535 wattd per candle, and 3.35 watts 
per candle at the end of 1000 hours. The average life of 
the 50 lamps was 787 hours. It is further claimed that 
with these lamps there is no blackening of the bulb. 


Mr. A. J. Smith describes, in the Journal of the Society 
of Chemical Industry, a method of preparing varnishes in 


exico, is supplied by eight Otto gas/| ¢h 


which much of the loss of gum, usual with the ure 
now general, isavoided. In heating fossil gunis in an open 
Vv preparatory to varnish-making, the gum first’ 
softens, then water distils over; this is followed by a 
distillate of inflammable vapour, and finally by one of 
an inflammable liquid. In this way about 40 to 50 per 
cent. of the original weight of the gum is volatilised in 
the melting-process, Mr. Smith avoids this by melting 
the spe under pressure. In this case aye oe dissolves 
in the oil at a much lower tem ture, as a result a 
varnish but little darker than the original oil is obtained, 
whilst there is a great saving of gum. 

The Board of Trade have recently confirmed the fol- 
lowing light railway orders: 1. Halesowen Light Rail- 
way Order, 1901, authorising the construction of light 
railways in the rural district of Halesowen, in the County 
of Worcester. 2. Amesbury and Mili Camp Light 
Railway (Amendment) Order, 1901, amending the Ames- 
bury and gee f Camp Light nag: rder, 1898, 
3. rdfield and Dible Hedingham Light Railway 
Order, 1901, authorising the construction of a light 
railway, in the county of Essex, to join the proposed 
ham, Thaxted, and Bardfield Light Railway with 
the Colne Valley and Halstead Railway. 4. Bridg- 
water, Stowey, and Stogursey Light Railway Order, 
1901, authorising the construction of a light railway in 
the county of Somerset, from Bridgwater to Nether 
Stowey and Stogursey. 

In the Philosophical Magazine, Lord Rayleigh dis- 
cusses the common induction coil, and remarks that the 
ordinary theory of transformers is not applicable to such 
apparatus, since the primary circuit is nob traversed by a 
continuously varying current. It turns out, indeed, thata 
closed magnetic circuit is unfavourable to a good length 
of spark. The core, moreover, should be fairly short, as 
with long cores the iron is saturated magnetically, and 
sere of ae energy of = eo is a 

urther, with a sufficiently rapi a longer spark is 
obtained without a condenser than with it. Thus with an 
m1 coil a longer spark was obtained without condenser 
when the circuit was broken by pistol bullet, than when 
the break was made in ordinary way and a condenser was 
used. Results, however, depend upon strength of primary 
current, as the stronger this is the more rapid must the 
break be, if condenser is to be dispensed with. With 
each strength of primary current there is a particular 
capacity of condenser most suitable. 


At a recent meeting of the Society of Chemical In- 
dustry, a plan of rapidly estimating the oxygen present in 
a sewage effluent was described in a paper due to Pro- 
fessor Ramsay and Miss Ida Homfray. The method is 
said to be well adapted to unskilled use, and is based on 
the fact that whilst an ammoniacal solution of cuprous 
chloride is colourless, it turns blue on oxidation. The 
effluent to be tested is passed from the collecting bottle 
into one of two comparison tubes, each 12 in. hee by 
2 in. in diameter, mounted on a stand. These tubes are 
closed with movable caps, through holes in which pass 
wires carrying at their lower ends discs of opal glass. 
In using the apparatus, the sample to be tested is passed 
into one of the comparison tubes, in such a way that id is 
not aerated in the process. The other tube is filled to an 
equal height with distilled water saturated with air. A 
layer of paraffin oil on the free surface in each tube checks 
e@ "passage of oxy, into or out of the solutions. A 
charge of cuprous chloride dissolved in hydrochloric acid 
is run into each tube, and a suitable quantity of ammonia 
added. The density of the colours produced in each case 
is then compared, by noting the depths below the surface 
in each tube at which the opal discs appear equally blue 
when viewed from the top. 

Mr. Andrew Carnegie, it will be remembered, lately 
presented to the Iron and Steel Institute debenture bonds 
of the value of 64,000 dols. for the purpose of founding a 
research scholarship, or scholarships, at the discretion of 
the council of the Institute. Mr. Bennets H Brough, 
the secretary of the Iron and Steel Institute, has now 
issued a circular, giving the conditions upon which the 
council have decided that the scholarships shall be 





awarded. The competition is irrespective of sex or 
nationality, and the circular has been translated into 
French, German, Spanish, Italian, Swedish, and Rus- 


sian, and will be circulated in those countries, Oandi- 
dates, who must be under thirty-five years of age, must 
apply on a special form before the end of March to the 
secretary of the Institute. The object of this scheme 
of scholarships is not to facilitate ordinary collegiate 
studies, but to enable students who have passed 
through a college curriculum, or have been trained in 
industrial establishments, to conduct researches in the 
metallurgy of iron and steel and allied subjects, with the 
view of aiding its advance or its application to industry. 
There is no restriction as to the place of research which 
may be selected, whether University, technical school, or 
works, provided it be properly equipped for the prose- 
cution of a investigations. The appoint- 
ment to a echo ip shall be for one year, but the 
council may at their discretion renew the scholarship for 
a further period, instead of proceeding to a new election. 
The results of the research shall be communicated to the 
Iron and Steel Institute in the form of a paper, to be 
submitted to the annual general meeting of members; 
and, if the council consider the paper to be of sufficient 
merit, the Andrew er gold medal shall be awarded 
to its author. Should the paper in any year not be of 
sufficient merit, the medal will not be awarded in that 
year. 





BEtaiANn Rais —The exports of rails from Belgium in 
October were 13,000 tons in round figures. This total in- 
cluded 3000 tons of rails for tramways forwarded to 





England, 
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THE METROPOLITAN RAILWAY CARRIAGE AND WAGON WORKS, SALTLEY. 
(For Description, see Page 800.) 








Fic. 1. Intertor or Power Sration. 




















Fic. 2. WestincHouse Gas ENGINE. 
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that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence. Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 
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NOTICES OF MEETINGS. 


Norta-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Friday, December 13, at 7.40 f meee in the Lecture Hall of the 
Sunderland Literary Society, Fawcett-street, Sunderland. The 
discussion on Mr. J. W..E. Littledale’s paper on ‘‘The Speed 
of Machine-Shop Tools” will be resumed. Paper on ‘‘ The Ballast- 
ing of Modern Tramp Steamers,” by Mr. E. C. Chaston. 

Society or Arts.—Monday, December 16, at 8 p.m. Cantor 
Lectures: ‘‘The Chemistry of Confectioners’ Materials and Pro- 
cesses” (four lectures), by Mr. William Jago, F.C.S., F.1.0. 
Lecture 1V.—Confectionery—Flavoured by fruit, cherries, cur- 
rants, raisins, nuts, walnuts, almonds; preeerved fruits, jams, 
essential oils, lemon, orange, almonds; fruit essences; vanilla— 
their composition and properties. Wednesday, December 18, at 
“*Range-Finders,” by Professor 
George Forbes, F.R.S. Sir Frederick Bramwell, Bart., F.R.S., 
will preside. 

Tue INSTITUTION OF CiviL ENGINEERS. — Ordinary meeting, 
Tuesday, December 17, at 8 p.m. Paper to be Peewee ; 
**Motive Power from Blast-Furnace Gases,” by Mr. Bryan 
Donkin, M. Inst. C.E.—Students’ meeting, Friday, December 20, 
atS8pm. Papertobe read: ‘* Transmission Dynamometers,” by 
Mr. A. M. Morgan, Stud. Inst. C.E. Mr. F. 8. Courtney, 
M. Inst. C.E., will occupy the Chair. 

Royat MErgEOROLOGICAL Socigty.—Wednesday, the 18th inst., at 
7.30 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, S.W., the following papers will be read: 
** Further Observations and Conclusions in relation to Atmo- 
spheric Transparency,” by the Hon. F. A. Rollo Russell, F.R. 
Met. Soc. ‘‘ Remarkable Phosphorescent Phenomenon observed 
in the Persian Gulf, April 4 and 9, 1901,” by Mr. W. S. Hoseason. 
‘*On the Mechanical Principle of Atmospheric Circulation,” by 
Captain R. A. Edwin, R.N., F.R. Met. Soc. 

Tue INSTITUTION OF ELECTRICAL ENGIN®SERS. — Thursday, De- 
cember 19, at 8 p.m., at the Institution of Civil Engineers, Great 
George-street, Westminster, S. rdinary general meeting. 
Adjourned discussion on ‘* Some Principles Underlying the Profit- 
able Sale of Electricity,” by Mr. Arthur Wright(Associate Member). 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Friday, Decem- 
ber 20, at 8 p.m. The following paper will be read and dis- 
cussed: ‘*The Microscopical Examination of the Alloys of 
Copper and Tin,” by Mr. William Campbell, B.Sc., of Columbia 
College, New York, late of the Royal College of Science, London. 
(This is a portion of the work of the Alloys Research Committee.) 
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THE ELECTRIFICATION OF THE 
METROPOLITAN RAILWAYS. 

Tae Board of Trade and the Hon. Alfred 
Lyttelton are to be congratulated on the expedi- 
tious manner in which they have dealt with the 
problem .of deciding what system of electric trac- 
tion should be adopted on the Inner Circle of the 
Metropolitan and Metropolitan District Railways 
of London. It was only on September 18 that the 
acbitrator was appointed ; the preliminary sitting 
took place on October 7, and the regular sitt- 
ings commenced on October 29. They were 
continued on the 30th, the 3lst, November 5th, 
6th, 11th, 12th, 13th, and 15th. On December 10 
it was announced that the award of the Arbi- 


7| trator had been delivered to the Board of Trade 


for its consideration. It must be remembered that, 
according to the terms of the Act under which 
the arbitration was held, the decision rested with 
the Board of Trade, arid not with the Arbitrator. 
It was the duty of the latter to hear the evidence, 
weigh it, and to report to the Board, but the ulti- 
mate responsibility had to be undertaken by the 
Board. Generally, such a division of duties would 
have involved delay, but in this case the proceed- 





ings have been characterised by the utmost celerity 
throughout, and everyone, even including those 
whose views have not found acceptance, must feel 
gratified that such a complicated question has been 
dealt with so rapidly. The winning side will now 
be able to devote themselves to the practical work 
of construction, while the losers may gather up their 
forces and strengthen their position in readiness for 
the next contest in which they may be engaged. 

The decision of the Board of Trade is that the 
Inner Circle shall be worked on the direct-current 
system, and not on the three-phase, or so-called 
Ganz system. This verdict will meet with the 
general approval of the engineering profession and 
of the railway world, although there will be few who 
will not sympathise with Mr. Blathy in his defeat ; 
for his splendid optimism and his invincible belief 
in the powers of science to overcome all difficulties, 
evoked warm admiration and the hope that he may, 
in the future, under more favourable circumstances, 
achieve the success which he so eminently deserves. 
For the present his project has failed to find 
acceptance, for. an undertaking of the importance 
of the Metropolitan Railway must be conducted on 
business principles, and neither scientific enthu- 
siasm nor personal sympathy: can be allowed to 
dictate its policy. It has been suggested that as 
the award only relates to the Inner Circle, the 
Metropolitan Company will still equip their out- 
lying branches on the three-phase plan, but it is 
inconceivable that they should deliberately adopt 
two distinct methods of traction on a system of such 
limited dimensions as theirs. Even if the Ganz 
system had every merit which is claimed for it, 
these would not outweigh the disadvantages of 
having the network of lines divided into two sec- 
tions, each requiring a different type of locomotive 
for its working. 

It would be a waste of our readers’ time for us 
to recapitulate the features of the two rival systems. 
In a leading article of October 11 (page 521 ante) 
we went over the whole ground, setting forth in 
detail the points which could be urged on either 
side. Further, we reported at great length the 
evidence laid before the Arbitrator (pages 612, 
658, 689, and 722 ante), while in TRAcTION AND 
TRANSMISSION the subject has been treated 
exhaustively from every point of view. As 
long ago as May, in a general article on ‘“‘The 
Electric Railway,” we discussed the cascade system 
of electric traction, and pointed out that, what- 
ever its advantages, it failed to answer to 
the particular requirements of the Metropolitan 
Railways, its economy in first cost and working 
expenses being more than counterbalanced by its 
inability to respond to sudden demands for in- 
creased speed, and by its general inelasticity. In 
the issue of September we illustrated the Burg- 
dorf-Thun three-phase electric railway, which, 
although not on the cascade system, is the most 
prominent and instructive line on the alternate- 
current system now existing. In November we 
gave a history of the Inner Circle, and particularly 
of the period during which the question of electri- 
fication has been under debate, and negotiations 
have been carried on between the two companies 
who are interested in the working. In December 
(the current issue) there is a lengthy article on 
‘** Systems of Electric Traction,” in which all the 
different methods are explained, whilst a second 
article describes, with the aid of many illustrations, 
the Lecco-Sondrio Electric Railway, which is now 
in process of being equipped with the Ganz system, 
and which was constantly referred to during the 
arbitration. A third article recapitulates all the 
expert reports which have been presented to the 
Metropolitan and Metropolitan District Railways 
by the various engineers who have been consulted 
by them and by Mr. Yerkes, and gives long ex- 
tracts from most of them. 

The entire problem has been dealt with by us in 
a broad manner, and both sides have had a full and 
fair exposition. Atthesame time we have never 
been in doubt as to which system was the proper one 
to adopt under the circumstances. Immediately 
the arbitration commenced, good taste required that 
we should avoid anything which looked like advo- 
cacy of either method, and that we should confine 
ourselves to statements of fact and to a report of the 
proceedings, which is privileged matter, although it 
contained a good deal which could not be called fact, 
and which is best described, in the French fashion, 
as “inexact.” That condition of affairs is now 
past ; we are at liberty to say that in our opinion 
he Ganz Company had no case that could appeal to 
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business men under the particular circumstances. 
Tt must be remembered that the two Metropolitan 
Companies are in a very critical condition. The 
opening of the Central London line deprived them, 
all at once, of several thousand pounds’ worth of 
traffic per week, and they are threatened with still 
further losses in the future. An Act has been 
passed for a deep-tunnel line along Brompton-road 
and Piccadilly, and nothing but the most unheard- 
of good luck can prevent that line being continued 
along the Strand. A line is in course of construc- 
tion between Waterloo and Baker-street, offering a 
route along the diameter of the Circle instead of 
around its circumference, and there are schemes 
to connect Paddington to Victoria, and Charing 
Cross to Euston. There is the prospect that 
alternative routes will be opened for traftic in 
many directions in rivalry to the Inner Circle, 
and the only chance for the Metropolitan lines 
to attract new traffic is for them to offer the best 
possible service, and to do it quickly. They 
must relieve themselves of the deterrent conditions 
of slow speed combined with smoke and dirt, which 
have driven away so many actual and potential 
passengers, and no time must be frittered away in 
experiment. A capital of over 15 millions sterling 
is the stake for which they are playing, and more 
must be added to it if the original sum is not 
to dwindle still further than it has already 
done. The circumstances are not those in which 
salvation can be found by timorous counsels. The 
time for exercising a nice economy has gone past ; 
the shareholders’ money cannot be redeemed by 
the methods of the careful housewife. It is rather 
the policy of the bold gamester which is required 
—the courage to follow Fortune when she beckons. 
The plan of doing nothing has been tried, and 
failed ; the directors have sat waiting upon Provi- 
dence during the years the ‘‘Tube” has been 
under construction, and then, when its opening 
knocked millions off the market value of their shares, 
some of them proposed to adopt an unknown and 
untried system of electric traction because it was 
cheap. They were like soldiers in a fortress 
who had idly watched the erection of an enemy’s 
batteries all around them, and then, when they 
opened fire, proposed to strengthen the walls with 
some newly-invented composition, because it was 
cheaper than stone. It is difficult to believe that 
the Metropolitan directors can realise, even now, 
the gravity of their position, and the struggle 
for existence which will occur when there is not 
only one tube railway, but half a dozen withia 
their area, each crossing the Circle at two points. 
They are not in the position of an old-established 
firm which has a ‘‘ goodwill,” which may be 
likened to the flywheel of a steam engine. They 
have no hold whatever on the public, and it is 
straining one’s charity to suggest that their new 
attempt will receive a fair trial ; for years of neg- 
lect of the interests of the public have raised a 
prejudice against them. If electric traction is to 
do for the Inner Circle what is expected of it, it 
must run without a hitch from the first; there 
must be no stoppages or breakdowns, and no unsuc- 
cessful experiments. 

We trust that no bitterness will be left now that 
the struggle between the rival systems is over. The 
secretary of the Metropolitan Company declared 
that his directors only desired to obtain the 
best system, and that once the point was settled, 
they would work loyally with the District. Time 
enough has been lost already, and it now behoves 
everybody connected with the companies to urge 
the matter forward with the greatest possible 
celerity. The traftic of London is increasing 
weekly, and it isa pity that the Underground rail- 
ways should not have their share of the growth, 
and that all of it should go to the omnibuses and the 
‘*Tube.” It is to the benefit of the public that as 
much of itas possible should be diverted from the 
streets, but this is not to be expected while the dirt 
and foul air rule below. The sooner they are dis- 
placed the better for all concerned. 








MEXICAN COAL AND IRON. 

Wirtn the inauguration of a large steel plant at 
Monterey, Mexico may be said to have entered 
upon a newera. The country is admittedly one 
of the richest in mineral and agricultural resources 
in all the world, but save in silver-mining, and during 
the last ten years in gold as well, it cannot be said 
to have done much credit to itself, in the matter of 
minerals at all events. It would probably not troub!e 








about anything but silver were it not that the fall in 
prices during the last quarter of a century has 
made that industry anything but the profitable 
one it used to be. The people are not imbued 
with any superabundance of energy ; the country 
is very imperfectly explored, though this reproach 
is being wiped out gradually ; the richer districts 
are badly—many of them not at all—served by 
the railways ; and, for all these reasons, capital 
has been but fitfully attracted, and not a little of it 
has been absolutely wasted through dishonest or 
incompetent management. Moreover, American 
adventurers have palmed off a number of swindles 
as bonanzas, and the men who are prepared to take 
reasonable risks in return for the promise of excel- 
lent results—just the class of investors needed for 
mine development—have been discouraged. But 
this kind of experience is common to all mining 
districts, and it does not argue exaggeration in 
calculations of the resources of a country as a 
whole. 

Coal is an example of Mexican mineral wealth 
tardily brought to light. Down to little over 
twenty years ago native geologists of high stand- 
ing affirmed that there were no coal measures of 
any consequence in the country. But in 1881 
the occurrence of anthracite was reported from 
several widely scattered parts; the specimens 
sent to the National College vf Engineers for 
assay justified the reports, and as a result the 
Department of Public Works appointed Com- 
missions—first, to investigate the particular loca- 
lities from which the coal had come, and after- 
wards to make a systematic survey of all the likely 
parts of the Republic. At Barranca, on the Yaqui 
River, in Sonora, anthracite beds containing up to 
90 per cent. of fixed carbon were located, and found 
to be extensive enough to revolutionise the whole 
of the north-western section of the Republic. At 
other places in the same State the ‘‘ black gold” 
was found, as well as in numerous localities in the 
States of Michoacan, Vera Cruz, Guerrero, Oaxaca, 
Puebla, and others. The late Mr. C. P. Hunting- 
ton, the American railroad magnate, bought some 
mines in Coahuila, which are now yielding 300,000 
tons or more annually, the better part of this quan- 
tity going to the Southern States by way of the 
International Railroad. More recently at Piedras 
Negras, in the same State, a deposit of coal having 
‘continuous, powerful, and compact seams” was 
discovered ; twelve trial shafts were sunk, and, from 
the examination of the French engineer, about 
9,000,000 tons of high-grade coal were found to be in 
sight. This mine is not being developed, we 
believe, for the simple reason that the railway 
rates were raised, possibly to prevent competition 
with the Sabenas mines. It has been estimated 
by the engineer Ramirez that in the one pro- 
vince of Coahuila there is a carboniferous region 
covering nearly 5000 square miles, and extend- 
ing from Nacimiento to Ciudad Porfirio Diaz, 
on the Rio Grande, following the margin of that 
river as far as the Sabine, and terminating on the 
South at the Patos ridge. The coal measures of 
Sonora are computed at 7000 square miles; and 
within the carboniferous belt are deposits of gold, 
silver, copper, iron, and other metals. At San 
Marcial a 6-ft. seam. was found at a depth of no 
more than 17 ft., and this seam, containing coal 
‘‘oreat in quantity and excellent in quality,” has 
been followed for a distance of 10 miles. Mining is 
being carried on—in no very energetic manner, 
because of the born-tired attitude of the peons— 
about 40 miles from Ortiz, a town on the Sonora 
Railway between Hermazillo and Guaymas. There 
is talk of developing a foreign trade by way of 
Guaymas, and we have no doubt that, with English 
or American money and enterprise, quite a big 
connection could be, cultivated with the Pacific 
slope of the two Americas, which obtains its sup- 
plies at present mainly from New South Wales and 
the United Kingdom. Three veins besides the 
the one referred to have been discovered, one of 
them as much as 23 ft. thick, with fuel said by test 
to be equal to the finest Lehigh Valley product. 

It would be possible to fill a column or more of 
this journal with the mere enumeration of the 
various localities in Mexico where coal measures 
have been found. Puente de Piedras and Playa da 
Jimenez, in Tabasco (the last covering 217 square 
miles); Villa Aldama, Lampazos, and Galeana, 
in Nuevo Leon; Texcoco and Guadalupe Ridge, in 
Mexico State ; the Sierra Rica, Rayon, Aldama, in 
Chihuahua ; Texaluca and Limontla, in Puebla— 
these are only a very small selection from the list 


at our elbow. We do not say that every occurrence 
of coal is in payable quantities, that it is invari- 
ably of good class, or that it would in every instance 
pay to improve the means of communication, and 
tap it. Such a contention would be ridiculous. But 
it has been placed beyond a doubt that fuel of high 
quality exists in many parts, and now that a real 
start has been made in the exploitation of some of 
the principal deposits, there is ground to anticipate 
some definite progress in the coming years. The 
augury is all the better as regards iron and steel- 
making for the reason that iron and coal are found - 
in close juxtaposition. Near Limontla, in Puebla, 
for instance, are Tepexco and Moreno, where 
specular and hematite iron of excellent quality 
occurs in uncounted quantities. Bancroft commits 
himself to the assertion that if its iron ores could 
be ‘* even partially utilised, Mexico would become 
one of the wealthiest of modern communities.” In 
Durango is the Cerro del Mercado, or Hill of 
Iron, of which we have all heard—a solid mass of 
mineral 640 ft. high, averaging about 70 per cent. 
of metal and capable of yielding over 300,000,000 
tons of solid iron. A good authority says that when 
Durango shall be in direct communication with 
every section of the Republic, and with the United 
States of America, then one or more companies 
working this mountain of iron might export its 
products at such prices as would almost defy compe- 
tition. This prophesy takes some dubious condi- 
tions for granted, but certainly a big industry 
might be created. There are a few iron mills in 
the neighbourhood now, but, Mexican like, they 
make for merely local requirements, and are quite 
incapable of enterprise on a grand scale. Iron de- 
posits only less rich than those of Durango are 
found at Nochistlan and Zimatlan in Oaxaca, the 
first being in proximity to coal at Tlaxiaco. At 
Zimapan and Jacala in Hidalgo are extensive beds 
of magnetic iron, and in those neighbourhoods are 
located the only foundries which have hitherto been 
of any consequence. In the State of Guerrero ore 
in abundance is found on the Cuitlanapa and 
Jumilar Hills, near Huitzuco ; and more occur in 
that portion of the Sierra Madre which lies in the 
State of Nuevo Leon, as well as in numerous dis- 
tricts of Vera Cruz and elsewhere. 

It may be well to remind the reader that the 
plant of the Compania Fundidora de Hierro y Acero 
at Monterey represents an investment of 10 millions 
of dollars in gold. Construction is making good 
progress, and manufacturing will soon begin with 
an output of 1000 tons a day and a capacity of 
2000 tons. To handle the freights of this enter- 
prise, estimated at not less than 700,000 tons 
annually, the Mexican National Railway is improv- 
ing its road-bed, straightening its line, easing its 
grades, and providing additional rolling stock of 
ore and coal cars. The product of the new plant 
will be pig iron, steel rails, beams, channels, angles, 
plates, and merchant bars. It is only a pawn on 
the chessboard, perhaps; but pawns, especially if 
there are enough of them, are sometimes very incon- 
venient in embarrassing the movements of the more 
important pieces of the game. 





THE CONTINUOUS FILTRATION OF 
SEWAGE. 

In one of the classic experiments on sewage 
purification made some years ago by the Massa- 
chusetts Board of Health, the filter was made of 
small pebbles. Our recollection of the experiment 
is that these were of a size between that of horse 
beans and chestnuts, and that the filter received a 
dose of sewage which was sufticient to fully wet 
all the surfaces. The charge gradually dripped 
away, and in its progress very efficient puri- 
fication took place. Although the result was 
encouraging, this method of filtration was not 
followed up. The experimenters in America 
seemed to prefer sand filters, which were 
periodically flooded with sewage that found its 
way slowly to the effluent opening; while in this 
country the tendency was to use coarse filters, and 
to keep them full of sewage for an hour or two, 
when it was rapidly discharged by opening the 
outlet. One person in this country, however— 
Mr. F. Wallis Stoddart, F.I.C., F.C.S., of Bristol 
—has improved upon the early experiment we 
have referred to, and has introduced the continuous 
sewage filter. From a pamphlet we have reccived 
from him, he appeared to have attained a high 
measure of success, and there are evidently good 





theoretical reasons for his doing so. 
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The sewage filter, or bacteria bed, or contact bed, 
or whatever it may be called, does its work by aid 
of aérobic organisms, and these can only live and 
prosper when they have a sufficient supply of 
oxygen. All such beds must be completely 
aérated at frequent intervals, and occasionally they 
need prolonged rests to allow the bacteria ‘‘ to get 
their breath,” after having been repeatedly im- 
mersed in sewage devoid of oxygen. Managers 
of sewage works are always apt to imitate the man 

_ who tried to teach his horse to live without food 
by gradually reducing his rations, with much the 
same result. The beds are worked harder and 
harder, the period of aération is reduced, and the 
doses of sewage made more frequent, until the sew- 
age is found to leave much as it entered, while the 
capacity of the bed grows steadily smaller. The bac- 
teria are evidently perishing for want of oxygen, and 
time must be allowed for them to multiply under 
more favourable conditions. Then the bed has to 
be laid off for a week or two, for although the 
bacteria are amphibious, they cannot live in water 
devoid of oxygen. Their work is to oxidise the 
organic matter of the sewage, and this they cannot 
do without oxygen. A great deal of this becomes 
entangled in the pores of the filtering medium 
each time the bed is drained, but the supply 
is probably less than the organisms could utilise if 
they had the opportunity. Mr. Stoddart aims at 
giving them a constant supply. To this end he 
makes his filter of very coarse material, such as 
washed clinker in pieces of 14 in. cube or larger. 
These may be contained in a tank, and they may 
be laid in a heap on a concrete floor. The angle of 
repose is fairly steep, and there is not much gain 
in cubic capacity by the use of retaining-walls all 
round, while the additional cost is considerable. 
Over the surface of the heap the sewage, previously 
screened or passed through a septic tank, is 
dropped in a constant rain, at such a rate that it 
flows over all the surfaces of the stones in the heap 
in fine films. The rate must not be great enough 
to waterlog any part of the filter. All the inter- 
stices must be kept quite open, the liquid being 
confined to exceedingly thin films on the stones. A 
very large amount of sewage can be passed through 
a filter in this way without causing waterlogging ; 
with particles ranging from 2 in, to 3 in. in dia- 
meter 10,000 gallons per square yard per day, equal 
to 50 million gallons per acre per day, can be passed 
without causing waterlogging. 

It is not an easy mechanical problem to dis- 
tribute sewage in fine drops constantly over the 
surface of a filter. All kinds of nozzles or minute 
orifices are useless, because they clog up in a short 
time, while complicated apparatus requiring con- 
stant attention are too expensive. The difficulty 
has, however, been solved by making the liquid fall 
from metallic points, which, of course, suffer no 
loss of efficiency even if they become covered 
with a mucilaginous layer. Across the top of 
the filter there are placed a series of \V-section 
zine gutters, side by side, forming, as it were, 
a roof to the filter. Above, and at right angles 
to the length of these, there runs a distri- 
bution channel which receives the sewage from 
the tank. It is exactly level, and the sewage over- 
flows its edge, falling into the gutters beneath in 
equal quantities. These gutters, which are closed 
at the ends, have notches cut in the edges, while 
there are pointed projections at frequent intervals 
along the bottom. The liquid, therefore, escaping 
at the notches runs down the sides, and falls off 
the points in fine drops, there being 360 points to 
each square yard of filter. The arrangement is ex- 
ceeding simple, and ought to work well. The 
liquid is evenly distributed ; it runs in an almost 
invisible film over the surface of every stone, which 
is covered with thousands of bacteria, and finally it 
reaches the concrete floor, which slopes outwards 
from the centre in all directions. The liquid 
emerging from the edges of the stone heap is 
caught in a surrounding channel, and led away to 
the outfall. 

The first continuous filter of this kind was laid 
down at the sewage works at Knowle, Bristol. At 
the time of its construction there were in operation 
a septic tank and three contact beds, each 30 square 
yards in area ; but the purification was insufficient, 
and the Brislington Brook, into which ‘the effluent 
fell, was badly polluted. It was therefore decided 
to convert one of the existing filters into a con- 
tinuous filter, with an area of 29} square yards. It 


was filled with 6 ft. of washed clinker, retained 
between # in. and 4 in. screens, In a short time, 


however (June, 1900), the filling was exchanged 
for 24-in. clinker. Through this filter the whole 
of the sewage of the district, sewered on the 
separate system, was passed, the amount on May 28, 
1901, being 46,800 gallons, or 1560 gallons per 
square yard of filter per 24 hours. The rain 
from roofs and back premises also enters the 
sewers, and at times raises the flow to 10,000 
gallons per square yard. The whole of this passes 
through the works, any excess over five times the 
normal flow being diverted from the tanks and 
passed direct to the filter. The nuisance in the brook 
ceased soon after the filter got to work, and in the 
County Court, where proceedings were being taken 
against the authorities, the Judge made an order 
that the proceedings should be abandoned. The 
following are analyses of the tank and filter effluents 
on September 12, 1900 : 





Parts per 100,000. 
—_— Tank. Filter. 

Saline ammonia .. ee §.12 2.6 
Albuminoid ammonia ne -50 13 
Nitrogen as nitrates and nitrites None 1.46 
Chlorine as chlorides .. os ne 8.60 8.60 
Oxygen absorbed in 4 hours at 80 

deg. Fahr. nis a ee a 3 37 1.36 
Odour se ee ae os -. Strong sewage None 
Dissolved oxygen after eaturation and 

standing in open vessel 24 hours. 

Per cent. of saturation figure 92 
Incubation test—3 minutes’ 

oxygen absorption at 80; Fresh 432 

deg. Fahr. 
Ditto, after six days’ ne -428 (quite 

in closed vessel sweet) 


| | 


Rate of flow per square yard of filter per 24 hours = 1060 gallons, 
or about 5 million gallons per acre. 





This is a very satisfactory analysis, particularly as 
regards the proportion of nitrogen and the incuba- 
tion test. 

We have taken these facts from the pamphlet 
before us, but we have no reason to doubt their 
accuracy, beyond that of the general experience 
that bacterial action always proceeds better under 
the eye of the inventor of a particular system 
than in the hands of other people. Confirmation 
of the analyses is, however, available, for at the 
Local Government inquiry held at Kingswood, on 
March 6, 1901, Dr. Ernest Cook, F.I.C., F.C.S., 
and Mr. Chas. Waterfall, F.I.C., F.C.S., gave 
evidence and analyses which showed that the 
filters did their work admirably. The following 
analyses for filters at Horfield, Knowle, and Salis- 
bury were made by Mr. Waterfall. As to the 





Saline Albuminoid Oxygen | 
Ammonia | Ammonia. Absorbed. | Nitrates. 











Horjield. | 
July 27, 1900: 
Sewage .. 13.30 1.25 5.31 
Tank Effluent 10.52 0.736 «| 3.78 | 
Effluent 1.€4 0.123 | 1.35 | 5.78 
Knowle. | 
July 24, 1900 : 
Effluent... ies 3.12 | 0.140 
February 23, 190). 
Sewage .. --| 1317 | 1.060 | 6.08 
Tank ° ee 10 06 0.770 | 4.40 
Effluent 4.01 0.180 | 1.40 
Salisbury. 
July 17, 1900 : | 
Sewage « 240 0.314 2.0% | 
Tank stis.«z 2 2 29 0.180 1.80 
Effluent ; 0.6% 0.030 0.54 0.574 


| | 
value of the system of continuous filtration with- 
out waterlogging there can be no doubt, for it is only 
by it that continuous aérobic action can be obtained. 
It is very probable that much of the work done in 
the usual contact beds is performed by anaérobic 
organisms. They are present in the sewage after a 
long travel underground, or a stay in a tank ; and 
they do not find the conditions very inimical in a 
bacterial bed with large spaces filled with liquid. 
Probably both they and the aérobic variety continue 
their operations together, with some difficulty but 
yet not ineffectually ; and this accounts for crude 
sewage receiving much purification in one bed. It is, 
however, self-evident that two such dissimilar pro- 
cesses as those carried on by these different bacteria 
cannot be properly conducted simultaneously, and 
that the right method is to separate them. If the 
final purification can be done at anything like five 
million gallons per acre of bed, it is a wonderful 
feat, for hitherto one million has been an ideal per- 
formance, which has been seldom maintained for 
any great length of time. Of course, this is not 
the first time a filter had been made to which the 
air had access at all sides. There have been filters 





in which air was mechanically blown through 








pipes, and also filters of which the walls were 
perforated tiles, and which could not be water- 
logged. But in none of these, so far as we know, 
was the plan successfully carried out of keeping an 
almost invisible film of moisture continually travel- 
ling over stone fragments entirely surrounded by 
air, and it is in this feature that the success of 
Mr. Stoddart’s method seems to lie. If, as he 
states, the capacity of such a filter is determined 
by the actual amount of organic matter in the 
sewage, and not by the volume of water it con- 
tains, then the question of storm overflows be- 
comes simplified, for a large proportion of the 
rainfall can be passed through the filter. 





THE SMITHFIELD CLUB SHOW. 
THE centenary of the Smithfield Club was cele- 
brated three years ago, and this the first year of 
the new century finds it with a record member- 
ship and a prize list amounting to 3585]. In addi- 


-} tion to its primary object of improving the quality 


of fat stock, the Club has also afforded space for 
the display of agricultural implements of every de- 
scription, and year after year we find the same 
firms occupying the same stands with nearly the 
same display of machinery. Unkind critics have, 
indeed, suggested that much of the machinery. on 
view has made its appearance in every Show since 
the first held at Wootton’s yard, Smithfield, in 1799, 
but we are inclined to believe that this remark 
exaggerates the unchanging character of the dis- 
plays made by some of the firms in question, though 
we have a suspicion that one firm at least has ex- 
hibited identically the same engine for many years 
past. Standardisation is such an excellent thing in 
its way that it is a pity to see some firms making 
it an excuse for practically absolute mental inertia. 
The farm labourer-—and, indeed, the farmer him- 
self—is not commonly considered as specially in- 
telligent, yet he appears to be able to take care of 
a class of machine which no electrical engineer 
would admit within the four walls of a central 
station, in spite of the highly skilled assistance on 
which he can rely. In central-station work every 
effort is made to reduce the duties of the attendant 
to a minimum ; engines, even when not enclosed, 
are automatically lubricated ; delicate Corliss gears 
and trip gears are being more and more avoided, 
and, in short, every step taken to reduce the likeli- 
hood of a call on the services of the highly skilled 
staff responsible for the running of the station. 
In none of the engines now on view at the Agri- 
cultural Hall has much been done in embodying 
the improvements worked out by the builders 
of electric-lighting plant. The numerous bear- 
ings, which in many cases will be exposed to the 
weather, are quite unprotected, and the lubri- 
cation invariably depends solely upon the judg- 
ment of the attendant. In spite of this the 
long experience of the builders seems to have 
led to the adoption of limits of speeds of journals 
and of pressures on bearings which enables the 
engines to run successfully, even under the badly- 
trained superintendence which is often all that 
can be provided for them. Unoiled bearings 
do wear, no doubt, and may seize; but beyond 
a little delay no special harm results, and a 
farmer does not object to a certain amount of knock 
in connecting-rod brasses or in the knuckle joints 
of valve-rods. The boilers themselves are thoroughly 
well constructed, and, as the Board of Trade reports 
show, are capable of withstanding an inordinate 
degree of ill-treatment before they give way. 
Generally speaking, the portable and traction 
engines shown are of a simple type ; but a number 
of firms also show beautifully-finished horizontal 
engines, in some cases fitted with elaborate trip- 
gears. It is difficult to believe that these are 
intended to fall into the hands of the ordinary 
farmer’s help, but we are assured that a market for 
this class of engine is found at the Show. Appa- 
rently, compounding in the case of portable and 
traction engines does not grow in favour. Power 
for power, the first cost is naturally greater, 
and fuel economy is often of little moment to the 
roprietor, who very frequently is not a farmer 
hinveelf, but hires the engines to all the farmers of 
a district in turn. As the latter supply the fuel 
and are not prepared to pay more for the hire of 
a compound than they do for that of agsimple 
engine, the proprietor naturally prefers the cheaper 
type of machine, the more especially as it#rgainte- 
nance charges are also lower than those of its more 
economical rival. In respect to oil engines, which 
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are every year forming a feature of constantly in- 
creasing prominence at this Show, one can similarly 
observe the clashing of two opposing sets of ideas. 
Some firms regard simplicity as all important, and 
reduce the number of working parts and of bearings 
needing attention to a minimum by adopting auto- 
matic inlet valves, and a gravity feed for the oil 
supply. Others, on the other hand, provide for the 
positive operation of every valve, and supply the oil 
under the pressure of a pump driven by an eccentric 
on the valve shaft. The possibility of a breakdown 
is no doubt in this way materially reduced ; but, we 
think, many farmers will elect to take the risks of 
the simpler and cheaper type. Indeed, the matter 
of prime cost has, quite rightly, a special interest 
to the farmer in his choice of implements. In the 
nature of things, he can only expect to use them 
for a very small proportion of his total working 
hours, and with this low ‘‘ power factor,” to adopt 
a term made common by our central-station engi- 
neers, the question of capital cost acquires an 
enhanced importance. 

With respect to individual exhibits, we note that 
Messrs. Richard Hornsby and Sons, of the Spittle- 
gate Iron Works, Grantham, have remodelled their 
mowing machine. As now made, this machine has 
roller bearings to the main shaft and ball bearings 
to the wheels, so that the machine is much lighter 
behind its team, and it may be anticipated that the 
wear, which with plain bearings generally becomes 
noticeable in the third season of the machine, will 
be very substantially reduced. The Hornsby- 
Akroyd oil engine is also on view at this stand, and 
is, we learn, being exported to Russia in large 
quantities. This engine, it will be remembered, 
can utilise as working agent a much heavier oil 
than most of its competitors, which is doubtless a 
substantial advantage in Eastern Europe, where 
a surplus of heavy oils is produced. In this 
engine, it will be remembered, the vaporiser, 
having been heated by a blow lamp at the start, 
has its temperature maintained subsequently by 
the heat of the explosion. The governing is 
effected by adjusting the oil supply and not 
by missing explosions. The arrangement for 


spraying the oil into the vaporiser has recently 


been considerably simplified. In addition to 
the above exhibits the firm also show at their 
stand an 8 nominal horse-power portable ongine, 
a threshing machine, and their newly-introluced 
‘* tubular” ploughs. Messrs. Clayton and Shuttle- 
worth, Limited, of Lincoln, show a 5 horse-power 
agricultural engine, having a single cylinder of 73 in. 
in diameter by 12 in. stroke, the designed boiler 
pressure being 150 1b. per square in. For travelling, 
the engine is provided with two systems of gear- 
ing, giving respectively 2 and 4 miles per hour. 
An undertype engine, having a cylinder 10 in. in 
diameter by 12 in. stroke, is also shown at this 
stand, as well as a portable engine of similar 
size. Both these engines are now fitted with bored 
guides, which is, we believe, a departure from the 
firm’s previous practice. Messrs. John Fowler 
and Sons, of Leeds, who occupy their old stand at 
the north-eastern corner of the main hall, show 
specimens of their well-known traction and agricul- 
tural engines, in addition to a large steam plough. 
In the opposite corner of the hall is the stand of 
the Wantage Engineering Company, Limited, of 
Wantage, who show a 7 horse-power portable 
engine and a small high-speed ‘‘automatic” en- 
gine, rated at 10 brake horse-power. The next 
stand is occupied by Messrs. Marshall, Sons, and 
Co., Limited, of the Britannia Iron Works, 
Gainsborough, whose exhibit of traction, hori- 
zontal, and portable engines is practically identical 
with that of last year, though the traction engine 
now shown is of the compound type, whilst last 
year a simple engine was shown. In this engine 
all the valves—stop, safety and slide valves—are 
placed above the cylinders, and are therefore very 
readily accessible. Messrs. Wm. Foster and Co., 
Limited, of Lincoln, show a 7 horse-power trac- 
tion engine, having a cylinder 84 in. in diameter 
by 12 in. stroke, and fitted with crucible steel 
gearing throughout. A small electric-light engine, 
having a cylinder 5$ in. in diameter by 5 in. 
stroke, and designed to run at 500 revolutions per 
minute, is also shown at this stand. It is fitted 
with Robinson’s shaft governor, which was de- 
scribed in ENGINEERING, vol. lxviii., page 707. A 
somewhat larger engine of a similar type, capable 
of developing 30 horse-power at 400 revolutions, is 
also on view, the shaft governor in this case being 
of the firm’s own design. 


Another Lincoln firm, Messrs. Ruston, Proctor, 
and Co., Limited, have a very varied exhibit, 
including an 8 horse-power portable engine, a 10- 
ton road roller, a finely-finished horizontal engine, 
and a high-speed vertical engine for dynamo 
driving. The Ruston oil engine is also on 
view, the specimen shown being capable of de- 
veloping 14 horse-power on the brake. This 
engine was, it will be remembered, one of the 
prize-winners at the recent Cardiff trials. The 
makers claim that, in large sizes, 1 horse-power 
hour is developed for less than five-eighths of a 

int of Russian oil. The engine has automatic 
ignition, and can, it is claimed, be started from 
the cold in less than ten minutes. Messrs. E. R. and 
F. Turner, of Ipswich, have always a well-filled 
stand at the Smithfield Show. As usual, the 
‘*Inkoos” mill, which, originally designed for 
the South African market, and is now a favourite 
with farmers here, is shown in its several sizes ; 
whilst the other exhibits include a portable engine 
and a ‘‘ John Bull” horizontal engine of 10 brake 
horse-power. This engine is fitted with a Picker- 
ing high-speed governor, and has a hand adjustment 
allowing the speed to be regulated whilst the 
engine is running. 

Messrs. Ransome, Sims, and Jefferies, Limited, 
of Ipswich, occupy their accustomed stand with 
a selection of traction and portable engines, 
threshing machines, ploughs, and _ cultivators. 
Other exhibitors of traction or portable engines 
are Messrs. W. Tasker and Co., of Andover ; 
Messrs. Wallis and Steevens, of Basingstoke ; 
Messrs. Aveling and Porter, of Rochester ; Messrs. 
Brown and May, of Devizes; Messrs. Charles 
Bunell and Sons, of Shetland ; Mr. James Coultas, 
of Grantham ; and Mr. Wm. Allchin, of North- 
ampton. 

Oil engines are numerous at the Show. Those 
by Messrs. Hornsby and Messrs. Ruston we have 
already mentioned, and in addition Messrs. Crossley 
Brothers, of Manchester, show one of 10 brake horse- 
power, one of 5 brake horse-power, one of 24 brake 
horse-power, and one of 14 brake horse-power. In 
all sizes the valves are mechanically controlled. 
The vaporiser is of a pattern very readily cleaned, 
the passages being all straight. This vaporiser is 
placed above the ignition tube and is heated by the 
same lamp as the latter. In all but the smallest 
size shown, centrifugal governors are fitted in place 
of the inertia type, which appears to be steadily 
losing ground. The Campbell Gas Engine Com- 
pany, of Halifax, show three engines, the largest 
giving 17 horse-power on the brake. This firm do 
not use the usual side shaft and skew bevel gear- 
ing, but operate the exhaust valve by a simple 
eccentric driven by ‘‘ one to two” gearing from the 
crankshaft. The inlet valve is of the automatic 
type, and the oil is fed in by gravity merely. 
Another firm working on somewhat similar lines is 
that of Messrs. C. F. Wilson and Co., of Old 
Ford-road, Aberdeen. Messrs. Allen and Barker, 
Limited, of ‘Taunton, show their ‘‘A B” oil en- 
gines at their accustomed stand, and near by is a 
similar display by Messrs. Fielding and Platt, who 
occupy, if our memory serves, a portion of the 
stand held by Messrs. Robey and Co. in former 
years. Messrs. J. and F. Howard, ‘of Bedford, 
also show a couple of oil engines, as well as 
their well-known straw press, and in the gal- 
leries Messrs. Blackstone and Co., of Stam- 
ford, also show oil engines. The portable oil 
engine exhibited by this firm has an improved 
water-cooler, by which the supply required for a 
day’s run has been reduced from about 30 gallons 
of water to 6. This, we should add, denotes the 
whole charge carried, and not the loss by evapora- 
tion and waste. The exhaust is used to induce a 
flow of cold air over the cooling pipes. 

In the galleries, Canada is represented by the 
famous Massey-Harris firm, who show one of the 
reapers and binders to the development of which 
they have so largely contributed. The binder will 
always be considered a mechanical triumph. The 
problem of tying a knot in a string would seem 
one to be solved solely by highly-finished and 
delicate machinery. Yet makers of harvesters suc- 
cessfully accomplish the operation by the use of 
little but rough castings, and market the machines 
at what seems to be an astonishingly low figure. 
On the same side of the gallery as the sey- 
Harris stand will be found that of the McCormick 
Company, of Chicago, who are, we believe, the 
largest builders of agricultural plant in existence, 





and show an interesting selection of their products. 


Near them is the stand of another American firm, 
the Johnston Harvester Company, of Batavia, New 
York, who have a very similar display. 





NOTES. 
Naval ARCHITECTURE IN JAPAN. 

Tue Japanese Society of Naval Architects have 
had a most successful annual meeting in Tokio. The 
Society consists of some 370 members, including 
the Inspector-General of Naval Construction (Mr. 
Sasso) and other officials of the Admiralty staff, 
the chief officials of the Imperial Dockyards, the 
professors in the Engineering College of the 
Imperial University (the curriculum of which 
includes naval architecture as one of its impor- 
tant courses), and several private shipbuilders. 
The papers read at the meeting were: ‘‘The 
Docking of Battleships,” by Commander M. 
Asaoka, a chief constructor to the Imperial Navy, 
and at present on the Admiralty staff; ‘‘ Refri- 
gerating Plant,” by Commander I. Takakura, a 
chief engineer constructor on the Admiralty staff ; 
‘*The Relation which should exist between the 
Naval Architect and the Seaman,” by Captain 
T. Hirayama, director of the Mercantile Training 
School, Tokio ; and ‘‘ Floating Docks,” by Dr. I. 
Ishiguro, chief of the technical staff of the Bureau 
of Naval Extension. The proceedings were en- 
tirely in Japanese ; the first paper discussed matters 
of such interest and importance that we propose to 
give a translation of it at an early date. After 
the adjournment of the meeting, the members re- 
assembled at a local restaurant for their annual 
dinner. 

Dr. Bane’s Exectric Lamp. 

Dr. Bang, the well-known Danish physician, has 
constructed a new electric lamp, which is likely 
to prove of great importance, even outside the 
field for which he has intended it. In the ordi- 
nary arc lamp the carbons are heated to some 3000 
degrees, but Dr. Bang has succeeded in avoiding 
this high temperature by making the carbons hollow 
and letting a strong current of water run through 
them. The effect is very singular. Almost the 
whole of the energy of the electric current is re- 
moved to the light arc between the two electrodes, 
whilst the latter themselves remain so cool that 
one can touch them with one’s fingers whilst the 
lamp is burning. In addition to this the carbons 
are consumed so slowly that the usual automatic 
adjustment can be dispensed with. In science the 
new lamp will no doubt be invaluable : its cold 
light is able to kill bacteria in one-eighteenth of the 
time required with the light of the ordinary arc 
lamp. ‘The electrodes can.be made from different 
substances, according to the use for which the lamp 
isintended. For medicinal purposes, carbon, silver, 
and certain kinds of iron appear preferable. 
Metallic electrodes have been used for several 
years by doctors, but they have had many draw- 
backs ; they gave a great heat, the metal melted, 
&c., and it was necessary to place the patient at a 
comparatively great distance from the lamp. All 
these objections have been overcome—or rather, 
entirely removed—in Dr. Bang’s lamp, which is 
very small and handy, and in which consumption of 
electricity is exceedingly small. 


Tue Director or Nava Construction. 

The appointment of Mr. Philip Watts to succeed 
Sir William White as Director of Naval Construc- 
tion to the Royal Navy will not come as a 
surprise to the nation. No one in this country 
outside the Admiralty has had the same experi- 
ence in being responsible for the designing of 
large warships as the chief of Elswick shipyard ; 
and in this case, the experience has been so 
eminently successful that the country may feel 
assured that one of the most important positions in 
the public service will be well filled. Of the debt 
the country owes to Sir William White we have 
often spoken, and little can be added to what we 
have already said. When Sir Nathaniel Barnaby 
retired, about sixteen years ago, through failing 
health, Mr. White, as he then was, gave up a highly 





lucrative position, and one which had many other 
advantages, to re-enter the service of the Crown. He 
came at a period when public opinion had been 
awakened to the dangerous condition into which the 
Royal Navy had been allowed to fall. With the pres- 
sure from outside thus created, the Government 
was impelled to a duty it had long shirked. The 
consequence has been that by unparalleled 





exertions, and with the aid of the magnifi- 
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cient private resources of the country, a new 
fleet was created in an extraordinarily short space 
of time. ._The work thus thrown on the con- 
structive and engineering branches of the Admi- 
ralty is little appreciated by the public. In a private 
shipyard a rush of work is met by the enlargement 
of the staff; but there is very little elasticity 
of this kind with our public offices. The conse- 
quence has been that the period which has 
elapsed since Sir William White took office 
has been one of excessive stress. The anxiety 
that must always accompany important work done 
under pressure—in this case work involving the 
safety of thousands of lives, and the very existence 
of the country in an extreme case, which might 
easily have arisen—-has been too great a burden 
for a man with originally even so robust a 
constitution as Sir William White. It is well 
the country should recognise this ; and should 
insist that one who has laboured so strenuously for 
the general good should not be forgotten, now 
that he is compelled to lay down the burden he 
has so well borne. We make no mention of Sir 
William White’s high professional attainments ; he 
has a stronger claim on our gratitude than would 
arise even from a consideration of his brilliant 
talents. From the hour he returned to the Ad- 
miralty he has been prompted by the one purpose 
to advance the efliciency of the Navy. The fleet 
as it now exists is witness to his success. 


Catcium CARBIDE AND ACETYLENE IN AUSTRIA- 
Hunaary. 

Though the municipality of Totis, not far from 
Budapest, was the first to introduce public acety- 
lene illumination, this industry did not, owing to a 
few minor accidents and a natural prejudice, at 
once become so developed as had been predicted 
in Hungary. In the absence of sufficient experi- 
ence and of definite regulations, poor materials 
and defective apparatus were applied and offered, 
and it took some time before the public gained con- 
fidence. During the last year, however, promising 
progress has been made, the State railways and 
other railway companies having adopted acetylene 
light for their stations. Hungary does not possess 
any carbide works, but manufactures acetylene 
generators ; no carbide concession appears to have 
been granted as yet. Austria has five carbide 
works—at Meran, Lend Gastem, and Jajce, and at 
Matrei and Paternion ; the latter two are of more 
recent date. The aggregate power of these and 
other plants under construction (23,000 horse- 
power) mounts up to 80,000 horse-power. As 
the general over-production of carbide made itself 
felt also in Austria-Hungary, three of these works, 
which are controlled by different companies— 
namely, those of Meran and Matrei (both in Tyrol) 
and Jajce (in Bosnia)—formed a kind of syndicate, 
known in Austria under the term ‘‘Cartell.” The 
carbide produced in the united works is sold in 
Vienna by a concern which is under the immediate 
controlof the Bosniancompany. Their carbideenjoys 
a good reputation, and an acetylene generation of 
280 litres per kilogramme of carbide is guaranteed. 
The syndicate charges from 33 to 40 crowns per 
100 kilogrammes of carbide ; the price had pre- 
viously gone down to 24 crowns (a little over 20s.). 
The Gastem works have not joined this combine, 
but they have bound themselves not to sell any 
carbide within the Dual Monarchy ; their market is 
in Bavaria, and their chief customer the Bavarian 
State Railway Department. Nor has Paternion 
joined. These works are near the Italian frontier, 
the seat of the company is in Venice, and all the 
business done is practically with Italy. Foreign 
competition need not much be feared in Austria, as 
an import duty of 20 crowns is levied per 100 kilo- 
grammes of carbide. The annual consumption of 
carbide in Hungary is now estimated at about 500 
tons. The total annual carbide production has been 
estimated at 60,000 tons ; that figure is probably 
too high, however. The State Railway Department 
has made contracts fora supply of about 60 tons for 
three years. The question of standardising calcium 
carbide and acetylene generators, or of enforcing 
due safety measures at any rate, has recently again 
occupied the authorities and experts, and an early 
understanding on the basis of the counter proposals 
made by the manufacturers is confidently expected. 





Frencu Canats.—The French Navigation Commission 
has rejected a proposal of M. Labussiére for the establish- 
ment of acanal from the Loire to the Rbéne at an esti- 
mated cost of 12,000,000/. 





HIGH-SPEED ENGINES. 

IN a r on ‘‘ High-Speed Engines,” recently read 
before the Liver 1 En ineering Society, Mr. J. David- 
son gives the following — as representing the average 

e 


present-day practice in the type of engine considered : 

LH..P Revolutions Piston 

epeatents per Minute. Speed. 
50 550 475 
100 500 500 
150 450 600 
200 400 600 
300 375 625 
400 350 650 
600 325 700 
1000 300 700 


The difficulty in attaining still higher speeds of revolu- 
tion lies not only in the great increase of inertia forces, 
but also in ——s sufficient area through the ports to 
admit and release the steam quickly enough. oe 
to the fact that excellent double-acting high-spee 
engines were now obtainable, the author stated that in 
these wear was avoided by the excellent lubrication 
afforded, and by the care taken to provide ample area in 
the bearings. Thus, in an ordinary marine engine the 
maximum pressure on the crosshead pin is about 
1500 lb. per 7 are inch, the pressure on the guides 
60 lb. to 70 lb. per square inch, on the crankpins 
500 to 600 lb. per square inch, and on the main 
bearings 400 lb. per square inch. In a high-speed 
Peet rang engine the corresponding figures would 
be about as follows: Crosshead pins, 1000 lb. per square 
inch; guides, 40 lb. per square inch; crankpin, 400 lb. per 
square inch; and main bearings, 250 lb. per square inch. 
All these bearings would, moreover, be supplied with 
oil under pressure by means of an oil ge In illustra- 
tion of the small amount of wear in the working parts of 
a modera high-speed engine, Mr. Davidson gave the results 
of measurements taken on a Willans’ central valve engine 
of 80 indicated horse-power, after five years’ work, the 
average day’s run being 13 hours. In the five years the 
engine had made over 535 million revolutions. The results 
of the measurements are given below : 


Low-Pressure Trunks. 

Wear from gland rings; steam gland ia 

ring has reduced trunk... ... -002 in. in dia. 
Air buffer; steam gland ring has 

reduced trunk ae “a ... .015 in. in dia. 
Inside wear, due to the valves, could 


nob measured accurately; but 
iv amounts to about... sea ada 002 in. 
High-Pressure Trunks. 
Outside wear due to gland rings .003 in. 
Iaside wear due to valves (approxi- 
mately) ate aaa se oa .002 in. 
Cylinders. 
Low-pressure: Wear at the top 
portion - ate és ... 008 in. and 
-001 in. oval 
Low-pressure: Midway, wear .007 in. and 
.0015 in. oval 
Low-pressure: Bottom of cylinder, 
wear ve ae ee .. .009 in. and 
.002 in. oval 
High-pressure: Wear at top portion .022 in. and 
.0015 in, oval 
High-pressure: Midway, wear .0265 in. and 
-001 in. oval 
High-pressure : Bottom of cylinder, 
wear ... ‘i re = .. 025 in. and 
0015 in. oval 
Connecting-Rod Brasses. 
Wornin the crown... es a5 .02 in. 
Crosshead-Pin. 
Maximum wear on one portion .002 in. 
Valve Guide-Pin. 
Wear due to little end of eccentric- 
rod asd a aaa oe .004 in. 
Connecting-Rod, 
Small end bush, wear... see nil 


Eccentric Rod. 

Wear in the bush in the small end is 
Total wear between eccentric shaft 
and pin amounts to... 
In the strap varies from 


Crankshaft. 
The grooves worn at the ends are 
is in. in depth ab the governor 
end, and 3: at the dynamo end. 


Journals. 

The wear on the journals varies from 
.001 in. to .002 in., while that on 
the eccentrics is nil. 

That on all four crankpins is .007 in., 
all being quite alike, but they may 
have been as much as .003 in. 
below standard size originally (this 
being the maximum deviation 
allowed from the standard size). 

All pins and journals are absolutely 
round. 


.002 in. in dia, 


oe -03 in. 
... 075 in. to .15 in. 


Main Bearings. 
The wear in these varies from nothing 
at the governor end to .016 at the 
dynamo end. 


Corresponding figures from a Boelliss double-acting 
engine, after a run of three years, were as follows: 


Crankpin main bearing journal _...,,4,5 in. to vere tie 


Low-pressure crankpin tooo IM. 
P sya ya crosshead pin... 005 99 
Valve-rod crosshead ... Pe on rans 99 
Low-pressure cylinder Maas! (eS yhoo 99 
High-pressure crankpin Th00 99 


Eccentric sheaves oes oe Tone 99 

Low-pressure crosshead pin ... ae Ta00 99 

High-pressure cylinder TOUS °> 

Piston rings, open at joints ... ys mn. fall. 
The total wear of the shafts and brasses was ,'°, in. at 
the governor end, and ,3', in. at the flywheel end. The 
thickest feeler which could in any way be passed between 
the solid valve ring and the valve chamber bore was 
found to be ,,‘,5 in., representing, say, ,o, in. wear from 
the original dimension. 





GYROSCOPIC ACTION AND THE LOSS 
OF THE ‘ COBRA.” 
To THE Eprtor oF ENGINEERING. 

Str,—Mr. Jordan objects to my using the word “‘ pre- 
cession” in connection with the change of direction of the 
axis of a revolving y; he says, ‘‘there is nob, either 
in the phenomena of the spinning top, or those of the 
gyroscope, any counterpart to the earth’s motion of pre- 
cession,” &c. 

Iam well aware of the value of your space, and I have 
been as great a sinner as anyone in the recent correspond- 
ence which has occupied so large a portion of your 
columns, The discussion is now getting away from the 
original question —namely, whether gyrostatic action 
wrecked this ship, and (by a perfectly natural train of 
— the whole question of gyrostatics has been intro- 


uced. 

Swill, if you think there are many of your readers who 
think as Mr. Jordan does, you may consider it worth while 
to publish the following explanation of the use of the word 
‘* precession” in mechanics, and of the fact that the earth 
is only a top acted on by a tilting couple ; and that, con- 
sequently, the slow change in the position of the pole, 
and of the earth at the spring and autumn equinoxes, 
are merely gyrostatic phenomena. 

Long before the mechanics of the subject were under- 
stood, the advanced position of the earth in the heavens 
at the equinoxes, year by year, was observed. Ib was 
appropriately called ‘‘ precession,” because the earth had 
gone forward on its orbit every year a short distance be- 
yond the position for the equinox the year before. The 
yearly difference is nob much—about 50 seconds of arc. It 
was also observed that the pole was gradually changing by 
an equal amount ; the two phenomena, of course, are not 
distinct, but are really one and the same. 

The explanation was deferred until the discovery of 
universal attraction: Isaac Newton himself gave the 
reason of the slow conical motion of the earth’s axis. For 
the benefit of Mr. Jordan, and any other readers who may 
not know it, I will explain it by the following figure : 








S$ is the sun, E is the earth in its midsummer position. 
The latter is not a perfect sphere, but an oblate spheroid : 
it may be considered as a sphere with a belt round it, as 
shown in black ata and b. ‘The attraction of the sun on the 
central sphere passes through its centre of gravity, bub the 
attraction on the belt does not pass through its centre of 
= (which is in the centre of the sphere), because the 

alf of the belt a nearer the sun is more strongly attracted 
than the more remote half b. It is worthy of remark that 
while the law of attraction is that it varies inversely as 
the square of the distance, any law by which the attrac- 
tion was stronger as the distance diminished would pro- 
duce the same sorb, bub nob the same degree, of effect— 
viz., the resultant pull of the sun on the earth does not 
pass through the centre of gravity of the latter, but 
through a point a little south of it in the (northern hemi- 
sphere) summer, and a little north of it in the winter. 
But the centrifugal force of the earth in its curved path, 
which is equal and opposite to the pull of the sun, does 
pass through its centre of gravity ; consequently there is 
a couple tending to pull the polar axis square to the 
plane of the orbit. In the figure, the upper line joining 
the earth and sun is the line of action of the centrifugal 
force, and the lower the line of resultant attraction. The 
distance between these two lines is the arm of the couple. 
The planet, however, does not obey this couple in the 
way that it would if it were nob revolving; it is, on 
account of its revolution about its own axis, a syrostat, 
and obeys the couple by describing a cone with its axis, 
which, if the tilting couple were constant, would remain 
inclined at the same angle to the — of the orbit. The 
couple, however, is not constant, being zero at the spring 
and autumn equinoxes, when the sun, the centre of gravity 
of the half of the earth’s belt nearer to the sun, and the 
centre of ag of the more remote half belt, are in one 
straight line. Thus the tilting couple varies from a maxi- 
mum in summer to zero in antumn, increases again to a 
maximum in winter, diminishes again to zero in spring, 
and mounts once more tothe summer maximum. This 
variation of the couple causes the nutation, or nodding, of 
the axis, which slightly, very slightly, changes its in- 
clination to the plane of the orbit. I believe I am right 
in saying (some astronomical reader will correct me if I 


am wrong) that the six-monthly solar nutation is imper- 
ceptible except to the most highly-trained observers, 





furnished with the very best instruments. 


The lunar 
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nutation is much greater in amount; and while ib re- 
quires an immense amount of labour to calculate its 
periods and its measure, yet its cause is as easily under- 
stood—viz., the attraction of the moon on the oblate earth 
does nos pass through the centre of gravity, and conse- 
quently produces a tilting couple, and the variation in 
this couple causes a nodding, or wavering, of the earth’s 
axis. 

Well, then, by a natural and reasonable transition, the 
word ‘ precession,” came to be applied by mechanicians 

to the general case of the movement of the axis of a re- 
volving body when a couple is applied in a plane passing 
through the axis; the motion is at right angles to that 
which the _—_ would produce if the body were not re- 
volving. I think any one who approaches the subject 
with an open mind will see that the conical motion of the 
earth, of the spinning top, and of the gyroscope, are only 
particular cases of the same mechanical property. 

Indeed, it is nob too much to say that every change of 
direction of the axis of a revolving body is a precession— 
that is, ib is accompanied by a couple in a plane at right 
angles to that in which the axis is moving. In the case of 
the free gyroscope, or the top, the couple is visible and 
palpable; but in the case of the constrained gyrostat, 
such as the screw sbaft of a ship, the gyrostatic couple is 
not so apparent. It springs into existence, however, 
when the shaft is forcibly deflected, and so the deflection 
may be considered in this case also a3 a precession. 

Mr. Jordan says I made a mistake in saying that he 
mene gyrostatic effects were due to gravity. Cer- 
tainly he knows best what his opinions are, but the fol- 
lowing are his words, quoted from his letter on page 647. 

**Tt is the action by which universal gravitation resists 
all impressed motion.” 

Again, ‘‘Asa theory of the action, which is acknow- 
ledged by both parties to the controversy, the resistance 
of gravitation stands alone.” 

Mr. Jordan’s language is so loose and unscientific that 
it is difficult to know really what he does mean. What 
is the ‘* resistance of gravitation”? Such expressions as 
** the downward force of gravity is 16.1 ft. per second ” 
are quite meaningless. I gather from his letter (page 
647) that he thinks that the mere up-and-down motion of 
a shaft, parallel to itself, without angular displacement, 
produces gyrostatic effects: because he arrives at 
numerical results without assuming any rate of angular 
defiection. He takes the pitching motion at 10 fb. per 
second ; now, pitching motion cannot be expressed in feet 
per second, it must be in degrees or other angular units 
per second. ’ 

Oa the other hand, his letter on page 625, with a figure 
of two revolving turbines, conveys the idea that he thinks 
that the mere rotation of the turbines, without motion 
either of bodily translation or angular deflection, causes a 
force pushing the shafts farther apart. 

I fear it would very difficult to convince a man 
firmly imbued with a fallacy, and who has published 
books in which he endeavours to teach his views to other 
people, that his mechanics are utterly unsound. Ib would 
probably hurt his pride to advise him to begin again, 
purchase an elementary book on dynamics, and humbly 
study it with an unbiassed mind. 

Mr. Ernest Hahn’s letter is disappointing, because he 
does not, after a fair display of mathematics, sum up in 
a formula the conclusion he arrives at, nor take a nume- 
rical example and show what the gyrosbatic couple would 
be under certain assumed conditions, He says your cor- 
respondents arrive at conflicting results ; but besides Mr. 
Jordan, the only two who have given numerical results are 
Mr. Macfarlane Gray and myself, and we agree ab3o- 
lutely. It is true that he arrives at 47 foot-tons for the 
couple, under the conditions he assumes, and I at only 
1400 foot-pounds for my conditions: that is, Mr. Gray’s 
couple is 75 times as great as mine. Yet the difference 
is simply due to the greater weight, radius of gyration, 
and speeds assumed. Thus, he takes 24 times as much 
weight, 4 times as much k*(i.e., twice as much k), 1.885 
times as much rotation, and 4 times as much pitching, 
and these proportions multiplied together come to 75 
times. Will Mr. Hahn take the same conditions as Mr. 
Gray and show us what couple he arrives at? I shall be 
surprised if he does not find the same result. 

Your obedient servant, 
C. A. MatTruey. 





To THE Eprror or ENGINEERING. 

Str,—I joined in this discussion for the purpose of 
showing thatthe rotation of turbines in any vessel must 
create such gyroscopic stresses in rough weather as to 
justify the classification of some such stress as the ‘‘last 
straw” which broke the Cobra’s back. It has, however, 
become evident to me in the course of the discussion 
that the stresses so created must be more important than 
I at first supposed, as I have already pointed out; and 
you may, perhaps, find some further suggestions which I 
offer on the subject not out of place. 

1. In some of the vessels of the same class as the 
Cobra, but furnished with reciprocating, instead of rotary 
engines, the greater radius of gyration of the cranks 
must toa great extent make up for the slower rotation, 
as regards the creation of gyroscopic stresses. 

2. Equal weights of metal, with the same radius of 
gyration, in the propellers and in the turbines respectively, 
must be more effective in the propellers in proportion 
with the greater length of leverage for gyroscopic action ; 
so that, weight for weight, the most effective stress is 
created by the propellers and is dependent on their radius 
of gyration and velocity of rotation. 

3. The practical course to adopt for meeting the above 
conditions, if recognised to be existent, may, perhaps, be 
best expressed by saying that, instead of giving extra 


fiercely rotating engines (whether rotary or reciprocating) 
fixed in her, the supports of the forward bearings of the 
shafos should be extended, as an intrinsic part of the 
engines, the whole length and breadth of the ship, with 
strength to bear all stresses; and then, instead of requiring 
extra strength in the ship to carry the engines, the vessel, 
to be built on the engines, would not require such heavy 
framework and plating as ordinary ships, as the pressure 
of the water which floats the ship would be the only stress 
it would have to bear, all other stresses being borne by 
the engines. In vessels in which speed is the paramount 
consideration, the idea of fixing engines into the ship 
should be abandoned, and substituted by that of fixing 
the ship on the engines. 
I am, Sir, your obedient servant, 
December 9, 1901. Wm. LeicuTon JORDAN. 





To THe Epitor oF ENGINEERING. 

S1z,—Some two weeks ago I had occasion 9 criticise a 
letter which a in your columns signed ‘‘ K. Y.” 
‘“*Tgnoramus ” had asked a simple question as to whether 
the prommeets action of the turbines on board the Cobra 
might not have contributed to breaking that craft in two. 
He asked that some competent reader of ENGINEERING 
should reply to this, and Sir Hiram Maxim replied in a 
very short and concise letter stating that under the con- 
ditions which obtained in the Cobra there could have 
been no gyroscopic action, and consequently the action 
of the turbines could not have contributed in any degree 
to the breaking in two of that vessel. This statement of 
Sir Hiram, although exactly in accordance with fact, is 
not according to the generally —_ idea on such 
matters, and ‘‘K. Y.,” like others, fell into the pit which 
had been dug forthem. But ‘‘K. Y.,” in order to show 
that Sir Hiram does not understand the question him 
self, quotes a previous letter which Sir Hiram had written 
on the drift of projectiles; and to carry his point, he 
makes Sir Hiram say exactly the reverse from what he 
actually did say, which appeared to me to be extremely 
unfair. ‘‘K. Y.” now attempts to wriggle out of this 
mis-statement by saying : 

‘*T assumed that the reason why he arrived a} the 
wrong direction of deflection was that he had taken the 
right couple acting on the bullet, and attributed the 
wrong deflection to that couple; whereas I now see, and 
ought to have seen before, that what has led him to the 
wrong deflection is taking the wrong couple. The direc- 
tion of deflection corresponding to the couple Sir Hiram 
——- to exist would bs to the left ; but the couple 
really is the other way, because the principal pressure 
caused by the rush of air against the inclined surface of 
the bullet is forward of the middle point of the length.” 

It will be seen from this that ‘‘ K. Y.” is of the opinion 
thatif pressure is applied in an upward direction to the mose 
of the projectile, it will cause the projectile, with a right- 
hand spin, to drift to the right, although the projectile 
itself is moving in an exactly opposite direction to the 
atmospheric pressure referred to; that is, he imagines that 
the pressure, instead of the movement, causes the deflection 
to the right or left. Nothing could be further from the 
truth, and consequently this statement is not accord- 
ing to fact. The instant the projectile is made long 
enough, so that the atmospheric pressure raises the 
point, just at that moment the projectile commences 
to rotate on its major as well as on its minor axis, 
and it is very evident that under such conditions it would 
have an ‘‘end-over-end ” motion and an extremely shorb 
flight. The original question was as to what strain was set 
up by the aye action of the turbines, and as there 
were no strains, the question was easily answered. But 
‘‘K. Y.” thinks there might have been internal strains— 
that is, that the framework holding the two turbines 
might have been subject,to local strains. I think ‘‘ K.Y.,” 
however, will find that there are very strong internal 
strains seb up in the boiler, very much stronger strains 
than could possibly have bsen set up by the turbines, and 
still these internal strains in the boiler would offer no re- 
sistance to the rolling and pitching of the ship, because 
they are self-contained, exactly as was the case with the 
turbines, consequently neither offered any resistance to 
the pitching of the ship. I quote the following from 
“K. Y.’s” letter : 

“Sir H. Maxim and ‘Experientia Docet’ answer: 
With the same number of pounds that it would pull if it 
were revolving in the other direction, at the same speed, 
but the opposite way. Do they really, seriously, think 
that is an intelligent answer?” 

It has already been shown, in this correspondence, that 
& gyroscope may ba spun in a frame ata high velocity, 
and then mounted between the centres of a lathe, the axis 
of the gyroscope being perpendicular to the axis of the 
lathe, and rotated on the centres with perfect freedom, 
whether the gyroscope is spinning or not. 

In Sir Hiram Maxim’s letter on ‘‘The Drift of Pro- 
jectiles ” in your issue of September 14, 1900, he says: 

_ “No matter at what speed a gyroscope may be spun, 
it can be rotated with perfect ease in any other direction 
at the same time. A gyroscope spinning in a pendulum 
does not in the least prevent the pendulum from vibrat- 
ing. providing that the mountings of the pendulum are 
sufficiently rigid to prevent it from being twisted or 
moved out of its plane of vibration by the action of the 
gyroscope.” 

It is quite true that the atmospheric resistance which 
produces a lifting effect on the underneath side of a pro- 
jectile, whilst it is travelling over its trajectory, is 
stronger at the front end of the projectile than at the 
base; but the momentum of the centre of mass which 
urges the projectile forward is situated at a considerable 
distance above the lower surface of the projectile ; conse- 
quently, in urging the projectile forward, it pushes the 





strepgth and weight to a vessel because destined to have 





nose down and the base up, and this force is always great 








enough to continually urge the point of the projoctile 
towards the path in which it is travelling. 
Yours truly, 
Experientia Docer. 





THE HEIGHT OF SHALLOW UNDER- 
GROUND TRAMWAYS. 
To THe Eprror or ENGINEERING. ‘ 
Sir,—With referance to the proposed shallow under- 
ground tramways, it will surely G desirable, if the cars 
take oubside passengers, to allow sufficient room for them 
to stand up in the tunnels, otherwise there would be no 
end to the accidents due to carelessness or undue haste. 
Tam, &c., 
ALFRED J. ALLEN. 
London Institution, Fiasbury-circus, E.C. 
December 6, 1901. 


TEST OF A GAS ENGINE. 
To THE EDITOR OF ENGINEERING. 

Sir,—With reference to the letter in your issue dated 
November 29, page 753, signed by ‘‘ Disappointed,” I 
cannot think that your correspondent has taken the trouble 
to carefully read the Report of Test on ‘‘ Stockport” Gus 
Engine, by M. Mathot, which appeared in your issue of 
November 15, because in M. Mathot’s very detailed 
report he gives : 

1. The calorific value of the fuel. 

2. The calorific value of the gas. 

3. The consumption of fuel per horse-power. 

9 


What more is necessary ? 





SATISFIED. 





FLOORING FOR ENGINEERS’ SHOPS. 
To THE Epitor oF ENGINEERING. 

Srr,—I note that your correspondent, ‘‘ Enquirer,” is 
interested in the construction of machine-shop floors. 
For his information I beg to send a copy of reprint from 
ENGINEERING of some articles which —— in your 
paper, describing our company’s shops in Berlin. 

On page 43 is illustrated the construction of our floors, 
and on page 46 reference is made to this construction. 

We have found these extremely satisfactory. We have 
a similarly constructed floor at our London warehou3e, if 
** Enquirer ” would like to see it. 

From several years’ experience we are convinced that 
there is nothing to equal the American maple for machine- 
shop floors. There are various ways of laying this, how- 
ever. The illustration shows but one of several good 
methods. 

Yours truly, 
H. F. L. Orcurt. 
30 and 32, Farringdon-road, London, E.C., 
December 9, 1901. 





LOCOMOTIVES FOR INDIA. 
To THe Epitor oF ENGINEERING. 

Sir,—Apropos of the current locomotive controversy, 
and in support of Lord Rosebery’s claim for a Govern- 
ment of business men, may I instance the following as a 
comparison or contrast between “‘business ” and “ official ” 
methods ? : 

When the India Office calls for tenders for locomotive 
work, it generally stipulates for the offers remaining open 
for seventeen days. This is deemed necessary b2cause 
the business is usually brought into the market before the 
officials concerned rightly know what they want, and 
many points almost invariably remain open for settle- 
ment after the tenders have been lodged. This is the 
“official” style; and as an instance, I may remark 
that twelve engines were indented from India on 
July 10 last, for delivery at earliest possible date after 
March 1, 1902. Invitations to tender were issued by 
the India Office on September 28, the tenders being 
returnable on October 22. The order for six of these 
was placed on November 16. The other six engines 
have yet to be placed, a reference to India having been 
found necessary, intimation of which was sent to the 
tenderers on November 30. Thus, after offers have been 
lodged for six weeks, the quotations have to remain open 
indefinitely. At the present date we are within two and 
a half months of the time when delivery is called for, and 
even the preliminary stage of placing the order has nob 

eb been reached. It will be readily understood that the 

ndia Office has to pay for this system of conducting its 
business, as manufacturers are obliged to protect them- 
selves in their prices for market variations. 

Contrast this with the ‘‘ business” method. On Oc- 
tober 10 last year, the Midland Railway Comyany 
invited tenders for 70 engines, the offers to be lodged on 
October 18. On that day orders were issued for 130 
engines, the whole business having been concluded before 
noon. The Midland system being known, builders attend 
personally with their offers, and wait y to answer any 

uestions that may be put to them by the directors. 

hese questions are, as a rule, merely formal, as the com- 
pany know what they want before they come into the 
market, and their a specification rules the contract 
without any emendation being necessary. This is not an 
exceptional case, but is typical of the business style 
which rules in this country. 

When Lord George Hamilton is instituting his reforms, 
perhaps he might find the ‘‘ business ” method worthy of 
adoption in the India Office. 

Even little Japan knows what it wants, and can look 
well ahead. As an example of this foresight, the Im- 
— railways of Japan are at present inviting manu- 
— to offer for 30 locomotives to be delivered in 


London, December 10, 1901. 


&e., 


I am, 
A Business Man. 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon market 
last Thursday only some 1500 tons of iron changed hands. 
The tone was dull, and Cleveland lost 1d. per ton. At 
the afternoon meeting of the ‘‘ ring” the amount of metal 
dealt in was 2000 tons. Scotch was steady, and Cleve- 
land had a sharp rise to 433. 2d. per ton sellers. The settle- 
ment prices were: Scotch, 55s. 74d. per ton; Cleveland, 
423. 9d ; Cumberland hematite iron, 563. 44d. At the fore- 
noon se:sion of the market on Friday some 5000 tons were 
dealt in, and prices were very firm, but Scotch warrants 
remained unchanged in price. Between 4000 and 5000 
tons changed hands in the afternoon, and prices were 
rather easier. There were sellers of Scotch at 553. 44d. 
per ton for the end of the year, and at 52s. 6d. for two 
months; aud the settlement prices were: 553, 6d., 
433, 14d., and 56s. 9d. per ton. At the forenoon market 
on Monday a good business was done, the amount of iron 
dealt in being about 20,000 tons, or even fully that amount. 
Dealing was almost entirely confined to Cleveland iron, of 
which one broker bought 10,000 tons in one line. Scotch 
fell 3d. per ton, and Cleveland $d. In the afternoon 
some 3000 or 4000 tons open 5 hands, and prices were 
4d. per ton up for Cieveland and hematiteiron. The settle- 
ment prices were: 55:3, 3d., 433. 14d., and 563, 6d. ed 
ton. The pig-iron market was very quiet on Tuesday 
forenoon, wh2n only about 5000 tons were dealt in. 
Business was confined to Cleveland, which was firm at 


43s. 2d. per ton cash, with buyers over, an improvement of | rp, 


14d. per ton. In the afternoon only 1500 tons of Cleveland 
were dealt in at 43s. 34d. one month, finishing at 43:. 14d. 
cash buyers, being 1d. per ton up on the day. Scotch 
warrants were quoted at 553. 44d. cash sellers at the 
close, being the same as ab the finish on Monday. The 
settlement prices were: 553. 3d., 433. 3d., and 563. 74d. 
per ton. Some 2000 tons were dealt in on the pig-iron 
market this forenoon. The tone was steady, and Scotch 
iron was called 44d. per. ton dearer. Business in the 
afternoon consisted of two lots of Cleveland—500 tons at 
433. 24d. per ton one month, and 500 tons at 43s. 34d. 
three months. Cash quotations were better, both for 
Scotch and Cleveland, than at mid-day. The settlement 
prices were: 55s. 74d., 43s. 14d., and 563. 74d. per ton. 
The following are the market quotations for makers’ 
iron: Clyde, 663. 6d. per ton; Gartsherrie, 67s.; Lang- 
loan, 683. 6d.; Summerlee, 71s.; Coltne:s, 71s. 6d.—all 
the foregoing shipped ab Glasgow ; Glengarnock (shipped 
at Ardrossan), 663.; Shotts (shipped at Leith), 70s.; 
Carron (shipped ab Grangemouth), 67s. 6d. per ton. The 
general situation ofthe iron markets has of late become one 
of considerable interest, and it looks as if the struggle 
going on betweon American activity and European dul- 
ness was fast reaching a crisis. This week the news to 
hand is as strange as ever; indeed, at the moment pig iron 
is the strongest feature in the American trade position, 
with the price 1 dol. up for foundry grades. All furnaces 
have contracted well into next year, a few for six months, 
and several t> January a year hence. That pig iron com- 
mands a premium of 2dol:. per ton. It is said that the rise 
in prices in America is owing to the scarcity of — but 
perhaps the most interesting item of news is that of the 

urchase by American consumers of 30,000 tons of German 
ematite iron for prompt shipment. A purchase such as 
that must go far to relieve the German dullness, and 
lessen the competition from Germany in this country ; 
and, if followed up by further contracts, must even end 
in imparting some vigour to the German markets, a 
state of affairs that would soon tell beneficially here. 
Middlesbrough warrants have been moderately active 
during the week, prices fluctuating considerably. Scotch 
warrants are still held in dread of the end of the 
year settlement. West:Coast hematite iron has still 
a downward tendency, and has fallen as low as 
563. 6d. per ton. The furnaces in blast in Scotland re- 
main at 83, as compared with 82 at this time last year. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores 8 yesterday afternoon at 57,932 tons, 
as compared with 57,592 tons yesterday week, thus 
showing an increase for the week amounting to 390 tons. 


Finished Iron and Steel.—Not much change has taken 
place during the week in respect of finished iron and 
steel, and the wages are well maintained. Every week 
sees a steady importation of manufactured iron and steel 
into Glasgow, which must have some effect on Iccal in- 
dustries. Last week about 800 tons of bars, plates. rails, 
tubes, nails, &c., came in from the States and Belgium, 
and that isa smaller quantity than usual, but the im- 
portation of 800 tons per week lessens the demand to that 
extent on the local manufacturers, and helps to keep 
down prices. 


Sulphate of Ammonia.—There is still an active demand 
for this commodity, the price for which runs about 
107. 18s. 9d. per ton f.o.b. Last week’s shipments at 
Leith amounted to 481 tons. 


Glasgow University Engineering Society.—A meeting 
of the Society was held on Thursday, the 5th inst., Mr, 
Bamford occupying the Chair. A paper was read by 
Mr. Thomas Ewan, Ph.D., on tho ‘‘ Utilisation of 
Electricity in Chemical Manufacture.” Beginning with 
the electric refining of copper and the manufacture of 
aluminium, he went on to the processes for obtaining 
caustic soda from common salt. In conclusion he de- 
scribed the manufacture of carborundum, for emery, and 
the preparation of caicium carbide In_the discussion 
which followed, Dr. Anderson, Dr. Gray, Mr. Christison, 
Dr. Henderson, and several others took part. On 
Saturday morning, the 7th inst., more than fifty members, 
including Dr. Barr, visited the works of Messrs. D. Rowan 
and Co., Elliot-street. Messrs. Rowan, Creighton, and 
Riddell conducted the parties round all the different 








ae for boiler and machine construction. The 
splendid arrangement of the shops, and the systematic 
manner in which the work is carried out, are of special 
interest to those studying economic and speedy produc- 
tion. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Changa, but the market was less 
cheerless than it has been of late, and buyers were not 
= so backward as they have been. No. 3 g.m.b. 

leveland pig iron realised 433. 3d. for prompt f.o.b. de- 
livery, and sellers, as a rule, quoted that price, but 
there were buyers who reported that they had done 
business at 433. 1d. No. 1 Cleveland pig was put 
av 443. 9d., and No. 4 foundry 433.; grey forge iron 
was still scarce, and maintained its relatively high 
rate of 433. 6d. Mottled and white iron were each 
about 42s. 9d. East Coast hematite pig was decidedly 
weaker, the supply being now fairly plentiful, and com- 
petition with West Coast makers for Sheffield orders 
is keen. The general market quotation for Nos. 1, 2, 
and 3 East Coast brands was 59s. for early delivery, but 
buyers, as a rule, endeavoured to purchase at 583. 6d. 
No. 1 was 593. 6d., and No. 4 about 553. 6d. Spanish 
ore, after holding to its price for some considerable 
time, fell, and rubio was bought at 15s. 6d. ex-ship 
ees. To-day prices were unaltered. 


Manufactured Iron and Steel.—The manufactured iron 
and steel trades keep steady. Though there is not much 
new business doing, most firms keep pretty well employed 
on contracts they have in hand, and they are very un- 
willing to reduce their quotations. At the same time 
new orders are difficult to secure, and there is no doubt 
that most producers would accept work at a little below 
the recognised market quotations. Common iron bars 
are 6/. 53.; best bars, 6/. 15s.; iron ship-plates, 67. 12s. 6d.; 
and steel ship-plates, 6/.—all less the customary 24 per 
cent. discount for cash. Heavy sections of steel rails 
remain at 5/. 103. net at works. 


Wages in the Shipyards.—A meeting of the North-East 
Coast shipbuilders has been held, at which, we are in- 
formed, the wages question was considered, but no deci- 
sion was poo. at in view of the imminent close of the 
year, and the necessity of finishing contracts in hand 
which close with the year. There was very considerable 
opposition to any proposal for a reduction at present. 
The closeness of the Christmas and New Year holidays 
was taken into account, and it was felt that if anything 
of the kind was to be put forward, it had better be at the 
beginning of next year. 


Coal and Coke.—Fuel is strong and in good demand. 
Inquiries for this year’s delivery of coal and coke are 
very satisfactory, but the forward demand is only very 
moderate. Best Durham gas coal is about 12s. 6d. f.o.b. 
Medium qualities of blast-furnace coke are strong at 
163. 9d. delivered here, and in some cases more is asked. 





FRENCH SHIPBUILDING.—The French shipbuilding con- 
cern known as the Société des Atéliers et Chantiers de la 
Loire has approved the accounts for 1900-1, and has fixed 
its dividend for the year at 2/. per share. The profits 
realised in 1900-1 were 163,813/., as compared with 
147,1452. in 1899-1900. 





Tae InstituTion oF Civit ENGINEERS: MEETING OF 
StTupENTs.—A meeting of students of the Institution of 
Civil Engineers was held on Friday evening, the 6th insb., 
the President, Mr. Charles Hawksley, in the chair, when 
a Paper on ‘‘Gas-Engine Construction ” was read by Mr. 
R. W. A. Brewer, Stud. Inst. C.E. The following is an 
abstract of the paper: In this paper the author deals, in 
a general way, with the principal features of modern 
practice in gas-engine construction in this country. The 
various parts of the engine are successively considered, 
and the author’s remarks are concerned chiefly with the 
larger types by well-known makers. The formation of 
the bedplate, and the advantages of girder frames, are 
considered first ; the means of obviating as much as pos- 
sible the internal stresses set up during cooling being 
dealt with. The methods of fixing the crankshaft brasses 
in their pedestals, and of taking up the wear of the brasses, 
and the a. of the pedestals on to the foundation, 
are described. The means of fixing the cylinders to the 
frame, and the advantages of a breech-end are then 
investigated, and the usual forms of piston, with their 
slippers and rings, are discussed. Several methods of 
watering large pistons are explained, and illustrated by 
drawings, and their relative merits are compared. Pro- 
ceeding to the connecting-rod, the author compares the 
various adjusting arrangements for the brasses of the small 
and large ends respectively. The relative advantages of 


ben’ and cut cranks, and the means of counterbalancing | p 


them, are then discussed. In treating of flywheels, the 
author describes the methods of construction adopted for 
different sizes of wheels, the means of fixing together 
the parts of built wheels, and the different systems of 
keying the wheel to the shaft. In conclusion, the action 
of the valve gear is explained ; the vertical and horizontal 
types of balanced, watered, exhaust valves are described ; 
a few observations are made on the best positions for the 
air valve and ignition gear; and the different arrangements 
for controlling the speed are briefly referred to. The — 
is illustrated by drawings and indicator diagrams. The 
reading of the paper was followed by a discussion, in 
which Meesrs. J. Holliday, F. Wright, B. M. Duke, 
A. B. Linscott, and T. H. Mann, students of the Insti- 
tution of Civil Engineers, took part. 








NOTES FROM THE SOUTH-WEST. 


Cardiff.—There have been numerous and pressing in- 
quiries for steam coal, and it has been difficult to arrange 
for a cargo of moderate size with delivery before Christ- 
mas. The best steam coal has been making 16s. 9d. to 
173. per ton, while secondary qualities have brought 
153. 9d. to 163. 3d. per ton. House coal has been held 
with firmness at late rates; No. 3 Rhondda large has 
made 163. to 16s. 3d. per ton. Coke has shown little 
change; foundry qualities have made 2ls. 6d. to 263. 
per ton, while furnace ditto have brought 17s. 6d. to 
183. 6d. per ton. As regards iron ore, rubio has made 
143. 31. per ton, and Tafna 153. to 153. 61. per ton. 


Colliery Developments near Swansea.—The first sods of 
two shafts of tho proposed Cefngyfelach coliiery on the 
Penllergare estate were cub on Saturday afternoon by 
Miss Gladys Llewelyn, and Mr. C. Llewellyn. The 
taking extends over 1000 acres, and ib is intended to work 
the 5.ft. and the Graigola 6-ft. seam. The two shafts will 
probably reach coal at a depth of about 300 yards, and ib 
18 oy my eventually to attain an output of 2000 tons per 
day, for which quantity machinery is being fitted up. 


Cardiff Tramways.—At a meeting of the tramways 
committee of the Cardiff Town Council on Monday a 
letter was read from Mr. Barber Glenn, secretary to the 
Provincial Tramways Company, accepting on behalf of 
the company 50,000/. for the Cardiff lines, that sum to 
include goodwill, prospective profits, and Parliamentary 
and engineering expenses. The council will have to re- 
construct portions of the lines. 


The Swansea Valley.—Orders for all kinds and sizes of 
tinplate for delivery as far forward as March, 1902, are 
to hand; but as the prices offered are comparatively 
unremunerative, makers are disposed to hold their hands. 


_ The Dowlais Works.—There is no need for apprehen- 
sion concerning the Ivor Works, Dowlais, as their closure 
is only temporary. A Morgan mill and other new plant 
is to be laid down. 





Tue INsTITUTION OF JUNIOR ENGINEERS. — At the 
meeting of this Institution on December 6, held at the 
Westminster Palace Hotel, the Chairman, Mr. Percival 
Marshall, presiding, the lag om read was on ‘‘ Street 
Railway Construction for Electric Traction,” by Mr. 
F. 8. Pilling (Member), of Devonport. In introducing 
the subject, the author pointed out how necessary it was 
in laying out a tramway scheme, to keep well in mind 
the object of such an undertaking, viz, to attract the 
largest possible number of passengers. Unless the 
engineer were familiar with the working of the system 
from the traffic manager’s point of view, there would 
ultimately be failure somewhere, preventing the lines 
from being worked at their full earning capacity. Re- 
ference was made to the arrangement of termini as 
affecting the car-mileage, and to the mistake often 
committed of constructing double junctions between main 
and branch lines with no provision on the main line at 
the junction for transferring a car from one line to the 
other, with the result that when the cars were being 
distributed in the morning and retdrning in the evening 
they frequently have a profitless run of perhaps 300 or 400 
yards to the nearest cross-over in order to be transferred to 
the right line outwards or inwards. The objections to con- 
stant radius curves were dwelt upon, and the writer 
showed that the application of railway practice to per- 
manent way construction for tramways on public high- 
ways was a mistake. In considering the construction of 
the track the difficulty was to make and maintain it in an 
absolutely rigid condition. The weakness arose ia the 
jointing of the rails, the most satisfactory type of which 
ab present, to meet British requirements, was the girder 
with a weight of not less than 90 lb. per yard. Con- 
siderations affecting the design of rail section for electric 
traction purposes were then entered into, and the chemical 
composition touched upon. In treating the question of 
rail joints, and to show the necessity of perfect rigidity in 
them, the author theoretically investigated the problem 
of a loaded car meeting with obstruction through an im- 
perfect joint, proving that the defacing force of the blow 
upon the joint would be equal to that given by a steam 
hammer, the head of which weighed 4000 lb., falling at a 
velocity of practically 3 ft. per second at the moment of 
impact. Sole plates were not to be commended. The 
adoption of a deeper rail section with a very much 
wider sole than is usually employed, together with 
the use of deep-ribbed fish-plates secured by means 
of six pairs of bolts, would probably be found ad- 
vantageous; the bonds taking the form of copper 
rivets of large area, compressed into holes drilled 
through both plates and the web of the rail. Refer- 
ence was made to the Falk system of cast weld solid 
jointing, it being stated that the joint produced was an 
expensive one and liable to fracture, though the per- 
centage of failures was claimed to be extremely low. The 
rocesses in connection with rail-laying were then dealt 
with, and the very great importance of good bonding was 
emphasised. Points and crossings having been considered, 
queations relating to the preparation of the concrete 
forming the bedding were treated, and, in conclusion, the 
best materials to employ in the laying of the paving were 
considered ; the use of all kinds of wood-block paving 
being regarded as unsuitable. In the discussion which 
followed, Messrs. A. F. Gatrill, A. H. Stanley, H. 
Stevens, A. H. Tyler, V. H. Chabot, W. J. Tennant, 
T. C. Morewood, K. Gray, L. H. Rugg, C. J. McNaught, 
T. E. Moorhouse, and the Chairman took part, and the 
proceedings closed with the announcement of the visit, 


|on Saturday afternoon, December 14, to the Croydon 


ee Combined Electric Light and Traction 
orks. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Leeds Association af Engineers.—The annual dinner of 
the above association was held on Saturday, Mr. J. H. 
Wicksteed presiding. The chairman proposed the toast 
** Prosperity tothe Association,” and indoingsocommented 
on the number of fresh branches of the engineering trade 
which had taken root in the city since their organisation 
came into being. The Prince of Wales had said we must 
wake up. He (the chairman) agreed with the remark. 
There was no doubt that all the important engineering 
inventions had been made in En land, and it would be 
worth while to mention one. There were imported in 
different parts of the world large numbers of American 
automatic gear-cutters. The Americans did not invent that 
cutter. More than twenty years ago, at Messrs. Lawson’s 
works in Leeds, he saw those automatic gear-cutters 
cutting wheels all the day, with only one attendant to 
wait upon them. The English made the invention, but 
he thought there was an inertia, a certain contempt for 
refinement, an objection to being disturbed, and coerced 
into going one better. The average Koglish workman 
and the average small employer considered that it did not 
pay to depart from the way a thing had always been done 
before. Now had come the time when it would beas well 
for them to open their eyes to the value of improvements, 
to try as far as they possibly could to make an improved 
article without enhancing the cost. If they did that, they 
would liberate an amount of mechanical talent which was 
lying latent in the mechanic; of this country, and which 
would give Eagland the same precedence for mechanical 
aptitude which she had been credited with hitherto. 
Alderman J. H. Wurtzburg, in proposing ‘‘ The City and 
Trade of Leeds,” referred to the competition from Ger- 
many, and said it had not been altogether a fair com- 
petition. With regard to the contract for electrical work 
which the Germans had just obtained in Manchester, 
their tender being 35,000/. less than the lowest English 
tender, they need not much regret that the work had 
gone, because at the price the Germans would not make 
their own by it. 

Mr. C. H. Wilson’s Hull Schemes.—Speaking on the 
night of Wednesday, December 4, Mr. C. H. Wilson, 
M.P., referred to his purchase of Earle’s yard, and said it 
had been stated in Hull that he bought the place for the 
North-Eastern Railway Company, or that he bought it 
to sell it to them. As a matter of fact, he asked Mr. 
Gibb if he wanted to buy the place befora he went in for 
it, and Mr. Gibb replied that he did not. Therefore all 
rumours of that sort could be stopped. He had no doubt 
undertaken a heavy responsibility. A great deal of money 
would have to bespent upon the yard to modernise it and 
introduce electric power. He hoped that, by a little good 
temper on both sides, those labour difficulties would be 
avoided which had been so fatal to the company in the 
past. His son (Mr. Wellesley Wilson) was the active 
man who was putting the place into order, and as soon 
as that had been done they must try and get commis- 
sions for building steamers to keep the men at work. 
The yard would require a good deal of supervision and 
attention if it was to be made a success. 


The Hull Coal Trade.—The return of the Hull Incor- 
porated Chamber of Commerce, showing the coal trade 
of the port in November, discloses a sharp decline in the 
tonnage dealt with. The total weight of coal forwarded 
to the port last month was 316,608 tons, as compared 
with 385,000 tons forwarded in Novemter, 1900, a decrease 
of 69,092 tons. The eleven months’ trade has been equally 
unsatisfactory. The tonnage forwarded in the eleven 
months just closed was 2,989,644 tons, as compared with 
3,864,960 tons in the corresponding period of last year, a 
decline of 875.296 tons. The coastwise trade last month 
totalled 28.835 tons, the eleven months’ business amount- 
ing to 288,386 tons. In November of the present year 
105,585 tons were shipped to foreign ports, and this isa 
decline of 56,586 tons when compared with 1900. In the 
eleven months 1,323,100 tons have been exported, against 
1,915,993 tons in the like period of 1900, a decline of 31 
per cent. on the trade of the present year. The falling 
off in the export trade is of quite a general character, and 
extends to every country with which the port has deal- 
ings. The return shows that there has been no change 
in the distribution of the trade; South Yorkshire col- 
lieries having suffered the smallest proportion of loss. 
Denaby and Cade Main heads the list of contributing 
pits with the huge total of 56,976 tons, an increase of no 
less than 24,208 tons upon the quantity sent in November, 
1900. Several other collieries also show increases. 


Iron and Stecl.—There is no improvement in business 
among the large iron and steel works, but, on the contrary, 
the slowing-down process is still going on, and more men 
are being discharged. The demand for open-hearth 
steels is very much quieter, and, with one or two excep- 
tions, the output is very much below the means of supply. 
Prices are firm, and are likely to continue so for some 
little time. The crucible steel trade is in an unsatisfactory 
condition, and although a few orders have recently come 
in, works are only partially employed, and in consequence 
the rolling mills and forges are running shord time. 
There has been a very marked falling off in the demand 
for heavy files, on account of the depression in the engi- 
neering, shipbuilding, and railway branches; but for 
small files there are some very fair orders on hand. For 
light-edged tools there is a steady inquiry, but for engi- 
neers’ tools generally comparatively few orders are on the 
books. 

South Yorkshire Coal Trade.—The majority of the rail- 
way contracts have now been placed, the prices ranging 


from 83. 6d. to 93. 6d., but it is only in exceptional cases 
that the higher figure has been secured. The owners have 
not attempted on this occasion to amalgamate to secure 





LIGHT RAILWAY COMMISSION. 


WE are indebted to Mr. Alan D. Erskine, the Secretary, for the following list of applications made to the Light 
Railway Commissioners in November, 1901, for Orders authorising Light Railways : 














12. Derby, Nottingham, and District Sir Bache Cunard ve 

13. Doncaster Corporation (deviation and) Doncaster Corporation 
extension) 

14. Dover River and Alkham Valley 


ie_€, 


and A. Clark 


i 
or 


| and Sir Wm. Crunda 


Sir Wm. Crundall, R. Tritton, G. Clark,; W. T. Pressland and 24 


5. Dover, St. Margaret’s, and Martin) Sir Weetman Pearson, Sir John Jackson,| W. 


| 


B Peyton Legare . 244 
W. H. R. Crabtree $ 


Mark Parker 
T. Pressland and 5 
Mark Parker 


TITLE. PROMOTERS. | ENGINEER. | Mileage. | Gauge. 
‘England. od eae, ee ee | ; ror ft. in. 
1. Accrington and Burnley Auxiliary and Light Railways and Tram-| 0. Chadwell a | 4} ale 
ways Company, Limited. | | 
2. Ashby, Swadlincote, and Burton bad ag ag H. Buckley, R. Lawton, and) O. H. Gadsby il 3 6 
- dv. Keri Ww. | | 
3. Barnsley and Doncaster ..| Sir Henry Wood, T. Mitchell, and W. H.| Preece and Cardew and 1¢} 4 8} 
Chambers. | _J.N.Shoolbred. | 
4. Canterbury and Herne Bay .. ..| O. W. Bowen and W. J. Kershaw .. ..| Pritchard, Green, & Co. 11 3. 6 
5. Cheltenham and District (Extensions) ——— and District Light Railway) E. Dodd .. oe oe 6} 3 6 
Jompany | 
6. Clacton-on-Sea and St. Osyth.. ..| T. Lilley, 8. J. Stiff, G. Riley, and others..| J. Russell as ‘ 4} 4 8 
7. County of Hertford (Barnet) No 2 ..| Hertfordshire County Vouncil ‘ ..| V. B. D. Cooper ns 2 4 8} 
8. County of Hertford (Bushey) No. 3..| Hertfordshire County Council ..| V. B. D. Cooper ee 24 4 8} 
9. — of Middlesex (Enfield Exten-| Middlesex County Council .. - << H. T. Wakelam.. - 1j 4 8} 
sion) j 
10. Crystal Palace .| Crystal Palace Light Railways and Tram-| V. B. D. Cooper a 2h 4 8 
2 ve Company, Limited | 4 sa 
" ir James Mackenzie, Bt., J. Fell, and) | b 
11. Derby and Nottingham.. W. J kaahw ’ . } CO. H. Gadsby ; { fh 3 6 
. 3 
3 
3 
3 
4 





ill 

16. Dudley and Rowley Regis ..| Dudley Corporation and Rowley Regis| R.P. Wilson .. .. 104 6 
Urban District Council 
17. Erewash Valley .. as y= ..| Sir Bache Cunard e as sin ..| B. Peyton Legare Ss 18 8} 
18 Grimsby and en Se and Saltfleetby Light Railway 
ompan 

19. Halesowen... om oe RS ..| Halesowen Rural District Council .. ..| W. Whitworth .. un 1j 6 
20. Hounslow, Slough, and Datchet ..| Metropolitan District Electric Trac'ion| Sir Alex. R. Binnie 12 8} 


Company, Limited 


21. London and South-Western Railway} London and South-Western Railway Com-| W. R. Galbraith, and 4} 


(Bentley and Bordon) 


pany ° 
22. London United Tramways (Light; London United Tramways, Limited 


J. W. J. Hood 
..| J. Clifton Robinson .. 124 


Railway Extensions) No. 2 | 
23. Luton, Dunstable, and District ..| J. Fell, W. J. Kershaw, and ©. Osborne ..| Pritchard, Green, & Co. 10 8h 
24. Mansfield and District (Extensions to} Mansfield and District Light Railway Com-| A. Dickinson and Co. .. 21} 6 
Belper and Ilkeston) pany | 
25. North Lindsey (amendment)... | North Lindsey Light Railway Company ..| L. B. Wella .. .. 3 8} 
26. North Shields, Tynemouth, and Dis-| Tynemouth and District Electric Traction! S. Sellon.. _ oe 4 
trict (Extensions) Company, Limited | 
27. Nottinghan Suburban .. Sir James Mackenzie, Bt., J. Fell, and W.| ©. H.Gadsby .... 11 8} 
J. Kershaw 
28. Poole ard District (Extensions) Poole and District Electric Traction C»m-; S. Sellon.. = 6 1} 6 
pany, Limited | 
29. Preston and Horwich .. Sir James Mickenzie, Bt., G. Hunter, J | C. Chadwell .. 4 23} 8} 
Harlick, and C. Osborne 
30. Preston and Lytham Sie James Mackenzie, Bt., G. Hunter, J| C. Chadwell .. a 2} 8} 
Harlick, and C. Osborne | 
C. L. Bovet, J. Thornton, and A. Want ..| J. H. Rhodes .. is 5} 8} 


31. re Edenfield, and Rawten.- 
ta 


8 
32. Selby and Goole .. R. Creyke, G. Stublev, 





A. F. Hood, and) W. B. Myers Beswick 13} 


~~ hh 1 OR OOO 
oa 








others and R. Elliott Cooper 
33. Southend (and district), Bradwell-on-| Railway and General Construction and| M. Noel Ridley .. - 34} &} 
Sea, and Colchester Maintenance Company, Limited | 
34. South Norfolk Sir Reginald Beauchamp, Bt., N. H. Bacon, . 
and others | 
35. Torquay and Paignton .. 2 — Electric Supply and Traction! Pressland and Fippard 10 3 6 
ompany es 
36. Tottenham and Walthamstow | — Seiawigs and Omnibus iia | See. Gs wk 4 8} 
pany, Limite | | 
37. Wakefield and District (Dewsbury! Wakefield and District Light Railway! Pritchard, Green, and| 25 4 8} 
and Castleford Extensions) Company | 7a, | 
38. Walthamstow and District (Urban| Walthamstow Urban District Council - G. W. Holmes .. ee 4 8} 
District Council) 
39. Warrington Corporation Warrington Corporation " a ... Preece andCardew _..| 1} 4 & 
40. Watford and District .. ~ ..| Watford and District Tramways Company | Pritchard, Green, & Co.| 6) 4 & 
41. West — (extension and! West Manchester Light Railways Company W. B. Myers Beswick .. 14 4 8 
amendment) | | 
42, Windsor and Maidenhead... .| Metropolitan District Electric Traction! Sir Alex. R. Binnie ..| 12} 4 8} 
| Company, Limited | 
Wales. | . . | 
43. Glamorgan County Council (Morris-| Glamorgan County Council .. ..| E. 8. Sinnott. .. aot 5}; 4 & 


ton to Pontardawe) 
Llandudno and Colwyn Bay (devia- 
tion and amendment) 


Llandudno, Colwyn Ba; 


4 


a 


| 
y, and Rhyl Electric| Hewitt and Rhodes ..... B16 
Traction Company, Limited | | 








the additional 6d. on the late rates, but have acted in- 
dividually. The pits continue to be regularly worked. 
Notwithstanding the general depression in the iron trades, 
there is a good demand for manufacturing fuel and there 
is also a fair export trade for hards. House coal is some- 
what listless, but the advent of the present sharp weather 
is expected to quicken this market into activity. Good 
hand-picked Silkstone coal is quoted at 14s. 6d. to 153. 6d. 
per ton, and Barnsley thick seam at 12s. 6d. to 133. 6d. 
per ton. The demand for gas qualities continues strong. 
Prices of coke are stiffening, but there is not much change 
in the amount of business doing. 





Stream v. Evecrriciry.—Some information has reached 
us this week from New York which is not altogether 
without importance. We refer to an announcement by 
the Pennsylvania Railroad Company of its intention to 
discontinue electric trolley traction between Mount Holly 
and Burlington, New Jersey, and to substitute steam for 
it. The trolley service was brought into operation in 
June, 1895; bub the power-house was recently burned 
down, and the company has decided not to rebuild it. 
This is regarded as an indication that the management 
has come to the conclusion that electricity as a motive 
power is less satisfactory than steam. We regard this as 
an important announcement, because the Pennsylvania 
Railroad Company, which was incorporated so long since 
as 1846, is one of the Jargest, oldest, most prudent, and at 
the same time most progressive railway undertakings of 
the United States, as it is also one of the most prosperous. 
Not only, too, has the Pennsylvania Railr Company 
discontinued the use of the electric trolley system upon 
one of its sections, but it has also ordered 400 additional 
steam locomotives for delivery upon its system in 1902, 





although 300 similar locomotives were built in its own 
shops, or by other firms and companies in the twelve 
months now drawing to a close. 





InstTITUTION OF MrcHANIcAL ENGINEERS.—On Mon- 
day evening, December 9, at 7.30 p.m., a meeting of the 

aduates of the Institution was held at the Institution 

ouse, Westminster. Mr. Henry Davey, Member of 
Council, took the chair, and a paper was read by Mr. 
W. Stanley-Bott, graduate, on “Twelve Months’ Re- 
vision of a Drawing-Office.” The author described the 
changes made in the conduct and management of the 
drawing - office of a works which had removed from 
London to the country. He first mentioned some of the 
existing methods in the drawing-office before the re- 
moval. Among these were the habit of sending tracip 
into the works, no blue printing apparatus being used ; 
the absence of detailed drawings of castings; and the 
irregular sizes of the drawings made. In the revised 
office three alterations were at once made—namely, (1) 
every drawing had a number and was known by thab 
number ; (2) all drawings were made to standard sizes, 
and of as few sizes as possible; (3) a copy of every 
drawing remained in the office. As regards alteration 
(No. 2) above, a standard size of 36in. by 24 in. was 
adopted, and any smaller sizes were made 24 in. by 
18 in., 18in. by 12in., and 12in. by 9in. The office 
copy was always a tracing. This last point led to much 
discussion. Theauthor subsequently described the elabo- 
rate method of filing the ea and the orders for the 
works, &c. A good discussion followed, in which many of 
the graduates took part. The chairman gave a most inte- 
resting description of the methods of reproducing draw- 
ings first instituted by James Watt. A vote of thanks to 
the author and to the chairman terminated the meeting. 
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THE HYDROLEUM SYSTEM OF BURNING 
LIQUID FUEL. 


WE recently had an opportunity of seeing in opera- 
tion a new system of —- liquid fuel which has 
been introduced by the Hydroleum Company, Limited, 
of 323, High Holborn, The example in question has 
been fitted up at the establishment of Messrs. 
Muirhead and Co., at Elmer’s End, for firing their 
works boiler, and it was through their courtesy 
that we were enabled to see the apparatus in 
operation. The novelty of the system lies in a com- 
bination of the particular form of burner, or feeder, 
used, and the construction of the furnace in which 
the jet of oil is burnt. In Fig. 1 on the present 

age we give a partly sectional view of the feeder. 
tt consists of two concentric cylindrical chambers 
with nozzle-shaped ends, and a long taper rod co- 
axial with the chambers. The plug is moved back- 
wards or forwards by means of a disc wheel at 
the back and a screw which is inside the feeder, 
and thus acts as a finely adjustable valve control- 
ling the flow of liquid fuel. Steam at pressure passes 
into the annular chamber formed by the two 
concentric cylinders, and issues in an annular jet from 
the nozzle. The oil is contained in the inner chamber, 
and as it flows out round the central spindle, it also is 
in the form of an annular stream (Fig. 2). In this way 
the steam is made to surround the oil as the two emerge 
from the nozzle. The form of the latter is such that 
the steam jet en’arges in diameter at first, and it after- 
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wards again contracts, the theory being that a vacuum 
is formed inside the annular steam jet. This prevents 
combustion commencing at first. The jet is confined 
within a small firebrick chamber (Fig. 3) and impinges 
on a firebrick placed at a suitable distance from 
the nozzle. In this way the annular formation of the 
jet is broken up, and combustion can take place. 
A good deal of importance is attached to the exact 
position of .the fire-bricks. It will be seen that the 
oil orifice is beyond that through which the steam 
escapes, and the liquid fuel is drawn up by the escap- 
ing steam jet. In this way the oil reservoir can be 

laced at a lower level than the burner, without there 
being need for the oil to be subject to pressure in 
order to make it rise. The supply of oil to the feeder 
thus automatically stops when steam is shut off. 

The boiler which we saw under steam was of the 
Hornsby water-tube type, and was fitted with three 
burners. t 
hydroleum system owing to trouble they had with 
the local authorities through the emission of smoke 
when they burnt coal under their boiler. Since the 
liquid fuel system has been substituted there has been 
no trouble, and certainly during the time we were on 


the works there were no indications at the chimney | i 


top that the boiler was in operation. The fuel then 


being burnt was water-gas tar. 


Messrs. Muirhead were led to adopt the/| Pp 








The following figures have been supplied to us as 
the results of tests which have been made: 

Test of the Evaporative Power (from and at 212 deg. 
Fahr.), of Coke Consumed under Forced Draught in the 
Furnace of a 50 Horse-Power Hornsby Water-Tube 
Boiler belonging to Messrs. Muirhead and Co., Elmer’s 


End, Kent. 
Date oon May 15, 1901 
Daration of test as “e: ae 9 hours 
Mean temperature of feed-water ... 60 deg. Fahr. 
»» pressure on boiler iis 90 Ib. 
Pounds of water evaporated... 10,100 
oa coke consumed 1792 


Bs water evaporated per 
und of coke from and at 212 deg. 


pe 6.73 
.. ll, 1s. 8d. per 
ton = .116d. per 
pound 
Test of the Evaporative Power (from and at 212 deg. 
Fahr.) of Water-Gas Tar Consumed on the Hydroleum 
System in the same Boiler as the Previous Test. 


‘abr. ... os 
Price paid for coke 


Date a ae ... August 14, 1901 
Duration of test aia i a 2 hours 
Mean temperature of feed-water ... 70 deg. Fahr. 
»» _ pressure on boiler ; 90 Ib. 
Pounds of water evaporated ... 2400 
+ tar consumed __... “a 211 
- water evaporated per pound 
of tar from and at 212 deg. Fahr. .. 13.47 
Price of tar... aa wae ...193. 04d. per ton 
= .102d. per lb. 


N.B.—In making the test the tar was taken as received, 
no deduction being made for any water it contained. 

The hydroleum system has also been fitted to a 
crucible furnace and to a boiler on a motorcar. The 
latter was under steam in Messrs. Muirhead’s yard at 
the time of our visit, and acted very well for a time ; 
but, with the inherent perversity of new inventions, 
it managed to fail when specially brought out for 
inspection. The defect was, however, in the mecha- 
nism, and had nothing to do with the fuel-burning 
system. This vehicle was fitted with a specially 
designed water-tube boiler. It had one burner, and 
steam was maintained while the vehicle made ver 
short runs, stopping and starting in the yard without 
apy appearance of smoke at the chimney. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 5. 

Tue pressure for iron and steel material continues, 
but the outward evidences of activity are not so appa- 
rent as a week ago. The plain sense of the situation 
is about this: early in autumn it became apparent, from 
the rush of orders for large requirements, and which, in 
fact, began to assume enormous proportions—that raw 
material would soon be in extraordinary demand. 
The larger interests then began to quickly cover, 
especially in Bessemer and basic material, and in 
forge iron. Heavy contracts were also placed for 
billets, but the coverings were largely confined to the 
needs of the rest of this year. As weeks passed the 
volume of business expanded, and demands began to 
flow in from new sources, such as from foundries, 
shipyards, car and locomotive works, implement 
and vehicle concerns, and from municipalities re- 
quiring water and gas pipes, and from companies 
requiring electrical equipment (trolley lines). These 
new requirements created greater demands, which 
resulted in orders for delivery through the win- 
ter and spring. The latest phase of this extra- 
ordinary movement is a quieter demand for supplies 
for delivery during the latter half of 1902, made ina 
way that would impress the observer with the belief 
that buyers were anxious to avoid auy undue stimula- 
tion of the market by visibly frantic endeavours to 
secure supplies to cover work contracted for. 
The difficulty of placing orders for delivery during 
the first half of the year have been increasing, 
especially as manufacturers have been showing a 
reluctance to make concessions. A great deal of new 
capacity is now nearly on the point of production, and 
during the coming year the output of this added capa- 
city, especially in the last half of the year, will be 
large enough to induce buyers to adopt a less urgent 
policy of ordering during the coming winter than they 
have been pursuing during the past few months, 
during whteh time prices have advanced chiefly on 
raw material. The consumers are sustaining a some- 
what artificial demand by reason of their anxiety to 
accumulate material.. The car-shortage has not been 
materially overcome. A switchmen’s strike at Pitts- 
burgh is creating some inconvenience. Congress has 
opened this week, and it has to face a number of 
national and international questions of supreme im- 
ortance, but which do not directly concern our in- 
dustrial interests. 








BrazILiAN Raitways.—The public works committee of 
the Brazilian Senate have reported favourably on a con- 
cession for a railway between Rio and Nictheroy. Accord- 
ing to this project, the two cities will be connected by a 
submarine tunnel, through which an electric railway will 
aid. 








INDUSTRIAL NOTES. 


TuE Parliamentary Committee of the Trades Union 
Congress have decided to prepare a Bill for next 
session, dealing with the points raised in the Taff Vale 
case and other cases. They took counsel with several 
eminent men, one of whom was Home Secretary in the 
Parliament of 1892 5, so that the provisions of the 
measure decided upon ought to be such as to insure 
strong support. n one or two points there ought 
to be no mistake. Picketing has been the bone of con- 
tention in most instances, and the question is what 
demands the unions will make. In the progress of 
legislation, in the years 1871, 1875, and 1876, the 
labour leaders of that period were emphatic upon the 
subject. They declared, and by that declaration they 
are bound, that the trade unions of the country did 
not desire to legitimatise intimidation or coercion. 
The utmost demanded was that trade unionists should 
be able peaceably to persuade their fellow-workmen, 
in the same way and tothe same extent as peaceable 
persuasion could be exercised by other citizens not 
members of trade unions. That was endorsed by the 
unions. It was urged in Parliament by those who 
supported the workmen’s demands, and by the band 
of eminent men who voiced their views outside 
Parliament. The Legislature would not, or did not, con- 
cede that much, but the concessions made approximated 
to a recognition of such a right. This sufficed for a 
period of nearly fifteen years, but during the last ten or 
eleven years there has been an implied claim by trade 
unionists for more power, and, whether given or not, 
it has been exercised. This has led to the adoption of 
measures of resistance, culminating in the decisions to 
which reference has been made, and as to which there 
has been aloud outcry. The country has had a pro- 
longed experience of the so-called peaceful picketing, 
and it has discovered that it generally is a more or 
less veiled form of intimidation. 

Another point is the right of compulsion to force 
men into a tradeunion. That right was never claimed 
when the Acts of 1871-96 were under discussion. The 
complaints had been that employers claimed the right 


Y | of deciding whether those whom they employed should 


or should not belong toa union. When trade unions 
were unlawful combinations, there was some show of 
legal rights so to act ; but when the Combination Laws 
were repealed, and the right of belonging to, or not be- 
longing to, a union became a matter of individual policy 
or convenience, the legitimate exercise of the right con- 
ceded by statute could not be gainsaid. ‘Trade unions 
were described as voluntary associations for the mutual 
advantage of their members. If trade unionists seek 
to compel men to belong to a union, they are violating 
the first principles of their own charter. They claim 
aright denied to employers. If it be right to compel 
men to belong to a union, it is equally right to compel 
men not to belong to a union; and Parliament is not 
likely to assent to any provision in any Bill which will 
confer this right of compulsion. Inthe United States 
at the present time the courts are restricting the exer- 
cise of coercion. The conflict, if conflict there be, will 
not conduce to the advantage of the higher principles 
of trade unionism. There is plenty of scope, within 
the lines of equality of rights, for the exercise of legiti- 
mate influence; beyond that, the influence will be 
baneful. In drafting a measure for debate in Parlia- 
ment, the rightful limits of association will have to be 
considered ; if personal liberty is attacked, there will, 
of necessity, be resistance. There are points in the 
recent decisions open to question. As given, no court 
can over-ride them. But Parliament can amend the 
law so as to prevent further decisions to the same 
effect, if it so determines. It is to that tribunal that 
the trade unions must appeal. 

The Ironworkers’ Journal for the current month 
reports at length the proceedings of the first council 
meeting since the election of the new council. Among 
other matters discussed was the Midland sliding 
scale as compared with the North of England scale. 
It would appear that the differences in rates did not 
correspond with the basis. Instead of the Midland 
men getting 64. per ton more than those in the North 
of England, their wages had been the same during the 
last four ascertainments. The whole question will be 
raised at a meeting to be held on the 14th instant at 
Wednesbury, as to the present seliding-scale basis. 
Another question before the council was the three- 
shift system of eight hours each, instead of two of 
12 hours each. Full particulars are to be given and a 
ballot to be taken on the three-shift system. The 
council agreed to a contribution towards the law costs 
incurred by the Blackburn picketing case, the final 
hearing of which has not yet taken place. A report 
is given of a meeting of the Welsh Committee of the 
Midland Iron and Steel Wages Board, when a case 
was considered of the Orb Iron Works; it was of a 
technical character, resolutions thereon being carried. 
The report of the accountant of the North of England 
Board is also given, but the result has already been 

iven in ‘Industrial Notes.” In reports of meetings 
eld in various districts, the president of the union 
stated at Hanley that during the 50 years which he 
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had spent in theiron trade wages were never relatively 
so high in proportion to prices and profits as now. 
He said that the men could do even better if they 
liked ; they alone were as brakes on the wheels of pro- 
gress, or at least they were chiefly to blame if things 
were not better. 


The report of the Associated Iron Moulders of 
Scotland indicates that employment is not quite as 
good as it was, for it says that the outlay on idle 
benefit was heavy as compared with the previous 
month. The income for the month exceeded the ex- 
penditure by 1431/. 83. 1d., but it is explained that 
576/. 17s. 3d. of the surplus came from interest on 
invested capital, a source of income which used to be 
much neglected, but which is now cultivated because 
of the reserve funds for provident banefits. During 
the past month there was a good deal of negotiation 
on the wages question, which had stood over for some 
time. The society had made ademand for an increase 
in wages of a farthing per hour; this the Employers’ 
Association refused. After a good deal of correspond- 
ence, there was a meeting. The negotiations finally 
ended ina mutual arrangement to postpone the demand 
for a period of three months, when, if trade be as 
good as now, the advance is to be granted. It was 
for some time contended that the words should be, 
‘*if trade improves ;” but this was abandoned by the 
employers. The way in which these negotiations 
were conducted reflect credit upon both parties. 
A trade census is being taken of the number em- 
ployed, wages —day and piece—and hours worked 
in the several shops. Every member in the union 
will thus be able to ascertain the conditions in all the 
distric!s where the union has branches. The proposed 
revision of the rules of the Engineering Federation of 
Trades has been agreed to by a very large majority, 

125 being against it. That Federation is apart 


onal 
all Citak from the General Federation of Trades. 


The report of the National Union of Boot and Shoe 
Operatives indicates extreme slackuess of trade. A 
large majority of the branches furnish unfavourable 
accounts, such as ‘‘ quiet,” ‘‘ bad,” ‘* very bad.” The 
strain on the funds is severe ; some members have been 
on the funds for weeks and months, and special local 
help has been given in soma instances. The fact is 
that improved michinery and greater speed enable 
manufacturers to keep so fully abreast of the demand 
that production has to be slowed down when the 
demand slackens. There is no need of large manufac- 
turers’ stocks ; the retail establishments have always a 
sufficiency to meet current demands, and focus their 
requirements to this or that kind in a few hours. 
Fortunately, disputes have been few, and none of 
them very serious. The dispute between the union 
and the Bishop Auckland Co Operative Society has 
been settled, a statement being agreed to. The men 
are out in an East London firm over the Indoor 
Workshop Agreement, but negotiations for a settle- 
ment have taken place. At Heckmondwike the mem- 
bers employed by the Co-Operative Society struck 
owing to the discharge of aman ; the general secretary 
wired them to resume work, and that the matter 
should be attended to, but they refused. The dispute 
at Northampton as to the classification of chrome 
glacé work had been referred to arbitration ; as the 
award was not regarded as satisfactory by the em- 
ployers, the matter was referred to the Board of 
‘Trade, who appointed an umpire. The award has 
been given, There is a difference on a technical point, 
but is likely to be mutually arranged. 


The report of the cotton spinners states that ‘‘ the 
out-of-work list still continues a large one.” The pro- 
portion is at the rate of 6.06 per cent., and the previous 
month the proportion was 6.16 per cent., and a year 
ago 9.75 per cent. It is remarked that a few years 
ago a percentage of about 3 per cent. of unemployed 
was regarded as a large proportion. It cannot be 
that the demand now is less ; the increased proportion 
of unemployed is doubtless due to improved machinery, 
greater speed, and more spindles. The united member- 
ship is now 13,605—a decrease of 602 in the year, 
chiefly of piecers. There were 18 disputes in the 
month, all of which were settled by negotiation 
between the union officials and representatives of the 
employers. There were 24 accidents in the month. 
Two members were granted 100/. each from the Acci- 
dent Fund. In connection with the Workmen’s Com- 
pensation Act there were 16 claims on behalf of injured 
members. The report adds: ‘‘ And I find this Act to 
be of the greatest service in assisting members who 
lose work and wages through accidents”—good testi- 
mony to a much-abused Act. A further sum has been 
added to the Superannuation Fund Account, which 
has now reached 3722/. 3s. 8d., of which 3000/. have 
been invested with the Oldham Corporation at 34 per 
cent. for five years. The secretary often refers to the 
stationary character of the association; the full 
members seldom increase. The automatic arrange- 
ment of claims in dispute cases causes the operatives to 


believe that all these things arise naturally, without | 








effort. But the union has been the means of the 
arrangement, the joint committee being the instrument 
of negotiations. 


In the Wolverhampton district it is reported that 
the condition of the finished iron trade shows no im- 

rovement, and that there is a general slackening off 
in demand all round. Makers of marked bars, it is 
said, have barely sufficient new business page J for- 
ward to replace orders that are being rapidly cleared 
off their books ; they are able, however, to maintain 
the list rates. Very little business is doing in commoner 
qualities, even when offered at reduced prices to 
stimulate buying. Black sheets have been further 
reduced ; but tube-strip is in steady demand, as also 
are boiler and tank-plates, and strong sheets, and 
generally hoop-iron. Steel is less in demand, and 
concessions are made off quoted rates. The engineer- 
ing and allied trades continue to be fairly well em- 
ployed, though in one or two branches there is less 
pressure than there was. Boiler and tank-makers, 
bridge and girder constructors, and those engaged on 
railway work generally are still actively employed for 
the most part. In the hardware industries there are 
variations in activity ; but, on the whole, there is a 
fair amount of work in progress. Employment has 
not slackened down very seriously. The position is 
not quite so favourable as it was, but the prospects 
can scarcely be said to be discouraging. 


In the Birmingham district a little more animation 
is reported in the iron market, but buyers are still 
very cautious in committing themselves to forward 
purchases. Makers of finished iron in almost every 
department are well employed, their books being full 
to the end of the year. This is especially the case 
with marked-bar makers, who are able to command 
full list rates, and in some cases an advance upon those 
rates. Unmarked-bar makers are also doing better, 
and in some instances they are able to sell at advanced 
rates. Hoops and strips are rather lower in price, and 
steel is still somewhat weak in price. There are still 
complaints as to the scarcity of pig iron. The engi- 
neering and allied industries continue in about the 
same condition ; ‘‘ moderate employment ” is the term 
used to describe the situation in the reports of trade 
union branch secretaries in the district. On the whole 
there is not much to complain of as yet, though the 
prospects are not wholly bright. 


In the Lancashire districts the position of the engi- 
neering trades remains nearly the same as last reported. 
It varies considerably in different branches. Electrical 
engineers continue to be fully employed, under pres- 
sure, and there appears to be no slackening off in new 
orders if the firms are able to undertake them, with 
guarantees as to delivery. Locomotive, railwa 
carriage and wagon builders are also fully engaged, 
except that with the latter less work is coming in 
from the collieries. Machine-tool makers have only 
been securing a small weight of work recently, but the 
principal firms are still well employed. Boiler- 
makers generally are well employed. Textile-ma- 
chine makers are very slack ; depression in this branch 
is only too apparent. Those engaged in general engi- 
neering are reported to be only moderately employed. 
In the iron and steel trades quietude is the order of 
theday. There is a scarcity of pig iron of the Midland 
brands. Tinished iron has been in slow inquiry, and 
local makers rae ye of finishing their contracts with 
smali prospects of a sufficiency of new work to replace 
them. 


Rumours have been flying about of a proposed reduc- 
tion in wages of men engaged in the shipbuilding 
trades on the North-East Coast, and of preparations 
on the part of the unions to resist it. It is reported 
that a meeting of the shipbuilders of the Tyne, Wear, 
Tees, and Blyth was held: to discuss the question, but 
no decision was arrived at. The shipbuilding indus- 
tries cannot be described as slack, but circumstances 
unconnected with labour have caused some anxiety as 
to prices and profits of late ; hence, probably, the pro- 
posed action. 


A crisis is reported in the Welsh steel trade. The 
employers have, it is said, demanded reductions in 
wages, in some inst ting to 40 or 50 per cent., 
in consequence of, it is alleged, German and Canadian 
competition. The men’s representatives absolutely 
refuse to entertain the proposal. The present rates 
were established about two years ago, as a result of 
prolonged negotiations between the employers and 
workmen’s representatives. From 8000 to 10,000 men 
are involved in the dispute. 





Last week the weavers employed at the Tay Works, 
Dundee, struck work, the cause of the dispute being 
the price to be paid for a new fabric introduced at 
the jute establishment in question. Spinners and 
other mill hands to the number of about 1000 were 
thrown idle in consequence of the weavers’ strike. 





| 


It is stated that at the end of the year the steel 
works in Scotland will remain closed for a month after 
the Christmas holidays, in consequence of the close 
competition on the part of competitors on the Conti- 
nent of Europe and elsewhere, and the dearth of new 
orders for Scotch steel. It would appear that compe- 
tition is becoming acute in most of the steel-producing 
centres in Scotland, Wales, the Midlands, and some 
places in the North. 


Some 5000 miners are reported to be out on strike 
in Yorkshire over the question of timbering. The 
case of safety is involved, and also, more or less, that 
of ease to the men in getting the coal. 

The question of ‘‘ tipping” has arisen in the coal 
trade, in consequence of some revelations made at the 
Blackburn Chamber of Commerce. Coal merchants, it 
is alleged, have been in the habit of tipping mill 
stokers and firemen, according to the amount of coal 
they consume. Coalowners, it is stated, will see what 
can be done to abolish the system. 


It is reported that the men are gradually going in 
to work at the Penrhyn quarries. During the last 
three months 103 men have returned to their work. 
The output has increased, so that it has now reached 
some 35,000 tons per annum. 


The report of the Committee on the Employment of 
Child Labour indicates that a large number are em- 
ployed who are still under school age, at very long 
hours. While fathers of children clamour for an 
eight-hours day, some of those children work nearly 
48 hours per week, besides attending school. 


The effects of the coal dispute in France have been 
rather serious for the poorer consumers. The men 
who struck get no advantages, but the poor in the 
towns had to pay higher rates for their fuel. The 
merchants got the plum; in some cases the owners 
shared it ; the men got nothing. 





SUBMARINE TELEGRAPH ENTERPRISE. 
THE gross receipts of the Eastern Extension, Aus- 
tralasia, and China Telegraph Company, Limited, for 
the first half of this year were 346,336/., as compared 
with 313,227/. in the corresponding period of 1900. 
The working expenses, including ¥%8,338/. for the 
maintenance of cables, were 115,781/.,as compared with 
108,660/. in the corresponding period of 1900. The 
net profit realized for the first half of this year was 
accordingly 230,555/., as compared with 204,567/. 
Interim dividends, amounting altogether to 24 per 
cent., and absorbing 75,000/., were paid for the first 
half of this year, leaving an available balance of 
140,0237. Of this amount, 125,000/. was transferred 
to the general reserve fund, and 15,023/. was 
carried forward. Daring the half year under re- 
view the company, in conjunction with the Great 
Northern Telegraph Company, duplicated the Taku 
and Chefoo section of international cables which they 
established to the north of Shanghai in the autumn of 
last year. Partial renewals of cables between Singa- 
pore, Malacca, and Java were also carried out duriog 
the past half year; the cost, amounting to 7810/., was 
charged against the general reservefund. A contract 
entered into with the Netherlands Indian Government 
for supplying and laying a cable between Java and 
Borneo, on account of that Government, has been 
satisfactorily completed. The Cape and Australian 
cable has been opened for traffic as far as Perth, 
Western Australia. The manufacture of the remain- 
ing section between Perth and Adelaide is making 
satisfactory progress ; and the whole line is expected 
to be in working order by the close of February, 
1902. The expenditure made by the company on 
account of the Cape and Australian cable to the close 
of June, this year, amounted to 583,241/.; of this 
amount 125,137/. was debited to the general reserve 
fund last year, and 458,104/. has also now n 
charged against the general reserve. As the cable was 
not, however, completed to Adelaide at the close of 
June, 1901, a still further charge will have to be made 
against the general reserve in respect of it. Substan- 
tial reductions of tariff have been brought into force 
for local telegrams exchanged between South Africa 
and Australasia. By an arrangement with the 
American authorities in the Philippines, the tariff for 
telegrams exchanged between Europe’and Luzon has 
been reduced from 8s, 7d. per word to 53. 9d. per 
word, the rate to the other islands being at the same 
time reduced to 6s. 2d. per word. Considerable re- 
ductions have also been made in the tariffs for local 
international messages to and from the Philippines. 
With a view to meet the company’s requirements in 
connection with the maintenance of the Cape and 
Australian line, and also with the view of strengthen- 
ing the company’s fleet in the Extreme East, 
the directors have entered into contracts for the 
construction of two more repairing steamers. The 
general reserve fund stood at the close of December, 
1900, at 1,248,3967. The amount received for the past 











Dec. 13, 1901. ] 


ENGINEERING. 





819 








half-year upon investments made for the fund was 
10,8917. But even with the help of this income and a 
transfer of 125,000/. from revenue, the fund had been 
reduced at the close of June, 1901, to 918,373/. The 
policy of the directors in charging off the cost of the 
new Cape and Australian cable against the general 
reserve is highly to be commended, as the effect of the 
arrangement is that the company will obtain an im- 
portant and lengthy new cable which will enable it to 
compete more effectively with the new Pacific cable 
without any addition to the capital account. The 
establishment of the new alternative Cape and Austra- 
lian cable will also prevent in future the vexatious inter- 
ruptions of communication which have occurred from 
time to time in the past, and which have induced the 
Australian Governments to encourage the establishment 
of a new competing line. With the help of the new 
Cape and Australian cable, and with the considerable 
reductions which it has made in its tariff rates, the 
Eastern Extension Company will, no doubt, be able 
to deal vigorously and effectively with its new Pacific 
competitor. The Eastern Extension Company is in a 
financially strong position, as it had not only at the 
close of June, 1901, a general reserve fund amounting 
to 918,373/., but it had also at the same date five other 
reserve funds, viz., a maintenance ships’ reserve 
fund amounting to 126,947/.; a maintenance ships’ 
and cables insurance reserve amounting to 124,347/.; 
a fire insurance and guarantee reserve amounting to 
90,269/.; a depreciation of buildings and cable dépét 
reserve amounting to 28,429/ ; and a removal of head 
offices reserve amounting to 15,0007. Altogether, the 
reserves formed by the company amounted accord- 
ingly at the close of June, 1901, to 1,303,364/. These 
reserves are practically so much working capital 
accumulated out of profits hy keeping the dividends 
upon the share capital down tothe moderate but still 
substantial level of 7 per cent. per annum. ‘The spare 
cable and other stores held by the Eastern Extension 
Company at the close of June, 1901, were valued at 
151,100/. 

The revenue of the Western Telegraph Company, 
Limited, for the first half of this year amounted to 
228,892/., while the working expenses of the six 
months were 98,901/., leaving a net balance of 
129,9917. After providing for fixed and other charges, 
adding 35,000/. to the general reserve fund, and 20001. 
to the maintenance ships’ reserve fund, and paying a 
dividend and bonus amounting altogether to 7 per 
cent. per annum for the year ending June 30, 1901, 
the directors were enabled to carry forward a final 
balance of 33697. Dividends received on invest- 
ments made by the company in other telegraph com- 
panies increased the revenue for the first half of this 
year to the extent of 14,072/. The company’s general 
reserve stood at the close of June, 1901, at 744,691/., 
while the maintenance ship reserve amounted at the 
eame date to 4000/. The reserves accordingly amounted 
at the close of June, 1901, to 748,691/., as compared 
with 706,297/. at the close of December, 1900. The 
Western Telegraph Company, like the Eastern Exten- 
sion, Australasia, and China Telegraph Company, has 
always endeavoured to increase its reserves; and with 
this object the dividends upon its share capital are 
restricted for the present to 7 per cent. per annum. 
The spare cable which the Western Company had in 
hand at the close of June, 1901, was valued at 80,240/. 
The cable laid by the company in 1874 between Lisbon 
and Madeira was recently broken. It has since been 
repaired at a depth of nearly 2500 fathoms, and when 
brought up and recovered it was in a good condition. 
This must be regarded as a remarkable record. 








LAUNCHES AND TRIAL TRIPS. 
THERE was launched on Thursday, the 14th ult., from the 
works of Messrs. Alexander Stephen and Sons, Limited, 
at Linthouse, Glasgow, a large twin-screw steel steam- 
ship for Dat Forenede Dampskibs-Selskab, of Copen- 
hagen, for their passenger and cargo trade between Den- 
mark and America. The steamer, which is 520 ft. in 
—— and of 10,500 tons register, has a depth from the 
keel to highest deck of fully,59 ft., and her construction 
has been done in record time—nine months only having 
elapsed since a start was made _ her, while the for- 
ward state of her equipment is indicated by the fact that 
it is definitely expected she will be ready for service 
early in January. She has seven complete or partial 
decks, most of them steel, wood sheathed, the exposed 
weather-deck covering being of teak. The energy and 
great interests of the Copenhagen company are well 
known in this country from their trade with us in the 
carriage of butter, eggs, bacon, &c., and from their fleet 
numbering close upon 150 steamers, many of which are 
employed .in the principal passenger and tourist line 
between Scandinavia and Eogland, vid Esbjerg and 
Parkeston. The new vessel will reduce the present 
steaming time from Copenhagen to New York to five days, 
The emigrant and third-class passenger berths occupy 
the whole length of the upper ’tween decks, and accom- 
modation is provided for over 700 persons. The third- 
class is divided into two, four, six, and eight-berth 
sleeping-cabins, and the emigrant space into separate 
compartments for not more than twelve people each. 
Spacious dining and sitting-rooms, finished in polished 
wood, are fitted up for each of these classes. The vessel 








has rooms for doctors and assistants, while four hospitals 
and a large modern dispensary have been fitted out with 
every appliance for the use of invalids under medical or 
surgical treatment. The first and second-class passengers 
occupy the awning deck under the bridge, while special 
rooms have been built for superior first-class on top of the 
bridge deck. Each class have dining-saloons, smoke-rooms, 
and deck promenades and — while the entrance hall, 
music-saloon, writing-room, library, and ladies’ boudoir 
adjacent to the grand staircase have received special abten- 
tion and treatment, in conjunction with two large and 
luxuriously fitted bridal state-rooms. Rooms are fitted up 
for 150 first-class and 80 second-class passengers (and 
the saloons—occupying the full width of the vessel—can 
dine every person of each.class atone time). In all some- 
thing like 1200 souls will be on rd each journey, and 
to provide for these, six pantries, three kitchens, six 
dining-rooms, and five bars, will be completed, with every 
appliance for efficient service. To develop the frozen 

oods trade, large holds and store-rooms are insulated 

or the conveyance of game, butter, milk, and vegetables. 
Owing to the large increase of trade between Copen- 
hagen and America the vessel has been designed to carry 
about 8000 tons of deadweight, and her facilities for 
rapidly loading and discharging general cargo are 
thoroughly modern and very extensive. The steamer 
will be propelled by two independent sets of very 
powerful triple-expansion engines, nine boilers supply- 
ing the necessary steam. The vessel was named Oscar II. 


On Thursday, the 2ist ult., the Blyth Shipbuilding 
Company, Limited, launched from their shipbuilding and 
graving dock works at Blyth the screw steamer Lady 
Mildred, which is 296 ft, in length and 43} ft. beam. 
The engines, which are of large power, will be supplied 
7 = oe Marine Engineering Company, of 

allsend. 








The trial trip of the s.s. Flynderborg, built by the 
Elsinore Iron Shipbuilding and Engineering Company, 
Elsinore, Denmark, to the order of the Steam Naviga- 
tion Company ‘ Dannebrog,” of Copenhagen, took place 
on Saturday, the 23rd ult., in the Sound, and was con- 
sidered very satisfactory. The vessel is built of steel, 
and her dimensions are 250 ft. by 36 ft., by 18 ft. 44 in. 
depth of hold. The engines are of the triple-expansion 
type, with surface condenser. ape the trial trip the 
engines indicated 775 horse-power, with an average speed 
of 10.75 knots. 





The s.s. Marie, built to the order of the Steam Navi- 
gation Company “Karin,” of Helsingborg, was launched 
on Monday, the 25th ult., at the yard of the Elsinore 
Iron Shipbuilding and Engineering Company, Elsinore, 
Denmark. This steamer is built of steel, and her dimen- 
sions are: 290 fb. by 42 ft. 6 in., by 20 ft. 74 in. depth of 
hold. The engines are of the triple-expansion type, with 
surface condenser, indicating 900 horse-power. 


Messrs. John Brown and Co., Limited, Clydebank, 
launched on Tuesday, the 26th ult., the twin-screw 
steamer Merion, which they have built for the Interna- 
tional Navigation Company, Philadelphia. The vessel is 
asister ship to the Haverford, which the firm launched in 
May last for the same owners. The vessels are of the in- 
termediate class, combining large cargo-carrying capacity 
with fairly high speed, and accommodation for a consider- 
able number of passengers. The dimensions of the 
Merion are: Length between perpéndiculars, 530 ft.; 
breadth, 59 ft.; depth moulded to upper deck, 39 ft.; and 
the gross tonnage is about 11,500 tons. There are ten 
watertight bulkheads, so arranged that flotation may be 
maintained with any two compartments flooded. The 
bunkers are of ample capacity, and are arranged so as to 
protect the boilers should the vessel be used for transport 
service in time of war. The cargo holds occupy the 
whole of the ship below the upper deck, except the por- 
tions required by machinery and bunkers and the store- 
rooms in the peaks. There is capacity for an enormous 
quantity of merchandise, with insulated chambers for 
the carriage of refrigerated goods. On the upper deck 
amidships is a long bridge, containing accommodation for 
about 500 third-class passengers. The forward portion is 
fitted with portable berths for some 300 of these in large 
rooms on both sides of the ship, with dining-tables along 
the centre, and the after part contains state-rooms, each 
holding four or six passengers. The cabin accommodation 
is above the shelter deck, and is placed in a bridge-house, 
about 150 ft. long, extending the full width of the ship. 
There are large state-rooms for 150 passengers along the 
sides, and a dining-saloon at the forward end capable of 
seating 112 persons. Overhead is the cabin passengers’ 
promenade, with the entrance hall and ladies’ sitting- 
room in a house at the forward end. 


On Tuesday, the 26th ult, Messrs. Ropner and Son, 
Stockton-on-Tees, launched a steel screw steamer of the 
following dimensions, viz.: Length, 336 ft.; breadth ex- 
treme, 48 ft.; depth moulded, 24 ft. 3 in., designed to 
carry about 5200 tons deadweight on Lloyd’s freeboard. 
The vessel will be fitted with a set of triple-expansion 
engines by Messrs. Richardsons, Westgarth, and Co., 
Limited, Middlesbrough, having cylinders 24 in., 38 in., 
and 64 in. in diameter by 42 in. stroke, steam being supplied 
by two steel boilers, 15 ft. 3 in. in diameter by 10 ft. 3 in. 
long, at a working a. of 160 lb. per square inch. 
The vessel has been built to the order of Sir Christopher 
Farness, West ort, rm for account of Messrs. The 
Northern Steamship Company, Limited, St. Petersburg, 
and was named Hermann Lerche. 











On Tuesday, the 26th ult., Messrs. Craig, Taylor, and 
Co. launched from their Thornaby shipbuilding yard, 





Thornaby-on-Tees, a large steel screw steamer of the 
following dimensions, viz. : 372 ft. by 48 ft. by 30 ft. 11in. 
depth moulded. The machinery has been constructed 
by the North-Eastern Marine Engineering Company, 
Limited, Sunderland, the cylinders being 25 in., 42 in., 
and 68 in. in diameter by 48 in. stroke, with three large 
steel boilers working at 180 lb. pressure. The vessel has 
been built to the order of Messrs. Deas, Foster, and Co., 
London, and was named Heathglen. 





On Tuesday, the 26th ult., there was launched from 
the yard of Messrs. Jan Smit and Co., at Alblasserdam, 
a steamer of over 2000 tons measurement. She has been 
built to the order of Messrs. Joseph De Poorter on behalf 
of the Leonora Steamship Company, of Rotterdam. The 
steamer is 325 ft. long, 48 ft. broad, with a moulded 
depth of 24 ft. She is expected to carry about 5100 tons 
deadweight ona draught of about 204 ft. During con- 
struction the work has been supervised by Messrs. Flan- 
nery, Baggallay, and Johnson, of London. The engines, 
which are of the inverted triple-expansion surface-con- 
densing type, and have cylinders 24 in., 40 in., and 65 in. 
in diameter respectively, and a stroke of 42 in., are being 
made by Messrs. Blair, of Stockton, who will also supply 
two boilers with a total heating surface of over 4300 
square feet and a — pressure of 160 lb. The 
steamer is designed with double bottom and peaks for 
water ballast, and has altogether ten separate compart- 
ments for this purpose, part of the double bottom being 
arranged as trimming tanks. 





The Tyne Iron Shipbuilding Company, Limited, of 
Willington Quay-on-Tyne, launched on Wednesday, the 
27th ult., a steel screw steamer built to the order of 
“Prince Line,” Limited, of Newcastle-on-Tyne, and of 
the following dimensions, viz. : ——— 330 ft. 6in.; breadth, 
44 ft. 3 in.; depth, 27 ft.3 in. The engines, which are 
to be supplied by Messrs. Blair and Co., Limited, of 
Stockton, are of the triple-expansion type, having cy- 
linders 25 in., 42 in., and 69 in. in diameter by 45 in. 
stroke, and working ata pressure of 180 lb. The vessel 
was named the Merchant Prince. 





Messrs. Mackie and Thomson launched on Wednes- 
day, the 27th ult., from their yard at Govan, the s.s. 
Redhall, of 820 tons gross, built to the order of the Aber- 
deen Coal Company, Limited. Her dimensions are: 
205 ft. between a by 30 ft. 6 in., by 15 ft. 4 in. 
moulded to main deck. The steamer will be supplied 
with triple-expansion engines, having cylinders 164 in., 
27 in., and 44 in. in diameter by 30in. stroke, working at 
a pressure of 160 1b. A large steel main boiler and patent 
donkey boiler for working the auxiliary machinery are 
being supplied by Messrs. M‘Kie and Baxter, Copland 
Engine Works, Govan. 





Two steam trawlers were launched on Wednesday, the 
27th ult., from the shipbuilding yard of Messrs. Hall, 
Russell, and Co., Limited, Aberdeen. One of the vessels, 
named the Benrinnes, has been built to the order of the 
North British Steam Fishing Company, Limited, Aber- 
deen, and the other is for the Castle Steam Fishing Com- 
pany, North Shields. The dimensions are: Length, 
115 ft. ; breadth, 21 ft. ; depth, 12 ft.44in. They are of 
about 185 tons gross register. Steel boilers and triple- 
expansion engines will be supplied by the builders. 





Mesars. R. Craggsa and Sons launched from their Tees 
Dockyard, Middlesbrough, on Wednesday, the 27th ult., 
a fine steel cargo steamer, 340 ft. 8 in. long, 46 ft. beam, 
24 ft. 4 in. deep, and of about 5200 tons deadweight capa- 
city. The machinery will be fitted by Messrs. Richard- 
sons, Westgarth, and Co., Limited, of Middlesbrough, 
having cylinders 24 in., 38 in., and 64 in. in diameter by 
42 in, stroke, steam being supplied by two large single- 
ended boilers 15 ft. 3 in. in diameter, working at a pres- 
sure of 160 lb. to the square inch. The vessel is being 
built to the order of Sir oe Furness, for Messrs. 
Rickinson, Sons, and Co., of West Hartlepool, and was 
named Ageuoria. 


On Saturday, the 30th ult., the Arad, which has been 
built by Messrs. Wigham-Richardson and Co., Limited, 
for the Royal Hungarian Steam Navigation Company 
** Adria,” Limited, of Budapest and Fiume, went for 
® very successful trial trip. The steamer is 375 ft. 
in length by 48 ft. beam. The propelling machi- 
nery has also been constructed by Messrs. Wigham- 
Richardson and Co., Limited, being of the three-crank 
triple-expansion type, and worked on the trial trip 
without the slightest hitch, driving the vescel ab a 
speed of nearly 11 knots per hour. 


The s.s. Moorfield was launched on Wednesday, the 
4th inst., by Messrs. Joseph L. Thompson and Sons, 
Limited, of the North Sands Shipbuilding Yard, Sunder- 
land, and has been built to the order of the Northfield 
Steamship Company, Limited, of Liverpool, of which 
Messrs. Joseph Brown and Son are the managers. The 
principal dimensions of the vessel are: Length overall, 
381 ft 6 in. ; breadth extreme, 49 ft. 6in.; and depth 
moulded, 29 ft. 64 in. The engine and boilers have been 
constructed by Messrs. John Dickinson and Sons, Limited, 
of Sunderland, the sizes of the cylinders being 26 in., 
44in., and72in., by 48 in. stroke, supplied with steam by 
three large multitubular boilers working at 180 lb. pres- 
sure, 











THe Cape Post Orrice.—The revenue of the Cape 
Colony Department of Posts and Telegraphs in September 
was 57,246/,. as compared with 64,082/, in September, 
1900. The unsettled state of the coleny accounted, of 
course, for the decrease. 
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Ib might still be mentioned that pressure-equalisers are 


joined to the pressure water-admission and return-pips 

HYDRAU LIC PU MPING MACHINERY. line. Their construction, as shown in Fig. 24, page 822, is 
similar to the above detailed accumulator of the surface 
plant. The two pistons have diameters of 135 and 330 
millimetres (5.3 in. and 13 in.) and a stroke of 600 
millimetres (23.6 in.). The pressure water is furnished 
from the equalisers to the reversing cylinders contain- 
ing the distributing valves (Figs. 25 and 26). The 
suction-valve boxes, the delivery-valve box, fitted verti- 
cally above the pump — and the connecting } gow 
are of cast steel, while the suction air vessel and the 
| suction pipes are of cast iron. A suction air vessel, 
|into which extend the suction pipes of both suction 
| valve-boxes, is placed on each side of the machine. 
They are connected by a single suction pipe with 
|the sump in the mine. The end of the suction pipe 
| is closed by a valve. The delivery ayers on both sides of 
| the machine are joined to a single pipe, leading to a 
separately placed air vessel:in the shaft, and thence to 
the surface of the mine. y 

| The admission pipe for the hydraulic pressure consists 
PSO Hees of cold-drawn steel pipes 60 millimetres in diameter ; 
ive] for the discharge main welded pipes of 70 millimetres 
diameter are applied. All the pipe lines are fitted with 
expansion glands. 
_ Fig. 23, annexed, shows the arrangement of the pump- 
ing machine on the bottom of the shafo. Care has been 
taken that the single parts. were constructed in the 
smallest dimensions possible in order that their weight 
might be comparatively small. 
| _The following Table gives the dimensions of the prin- 
| cipal parts of the machine: 
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YY lgl}a 22 
Yy Object. | = Ee 3 | 
Y | > ev A | eo 
| = _ a | 
Yip 4 UA | kg. mm. | mm. | mm. 
bg YA U1, Bedplate, in three parts we ..| 8310 | 
Uy Y ' Ww Each of two outer pieces oe . | 1200 | 2000 | 1250 | 300 
y Y Y Middle piece .. .. .. .. 910 1500 | 1250 300 
a GY Pump cylinder delivery... we -.| 1170 | 1500 | 600 | 820 
Y , Valvebox .. .. ..  «.  ..| £00 | 950| 650| 900 
Uy ZA\ Airvessel .. .. =... = «. ~~. | 1100 | 550 | 550 | 4000 
GG in wast Mosk Sint 
~ 1 750-| : UMA a 
: rit : ite = Up oe Contract TRIALS. 
L i ge A Y The results of contract trials of some plants constructed 
ati... aaa pm eee sas Y by the ome vo ~~ lana emaaaaae are 
owt St: - 530 2p te : given in the following Table: 
WAL LLLLILA. 
(: ‘ Y 
il BG Tit WivididdiddiddA Cotuiery ‘‘ K@NIGSBORN,” NEAR UNNA. 








Date of Trial, January 8, 1899. 
Surface Plant. 


























Twin-cylinder engine of 850 mil- 
limetres cylinder diameter 
and 1000 millimetres stroke. 
Area of cylinder ... ssa ..  6674.5sq. cm. 
| Diameter of piston-rod ... saa 84.5 ,, 
| Useful area of cylinder... ... 5590. ,, 
Mean revolutions per minute ... 73.5 
Piston speed per second as 2.45 m. 
Mean pressure derived from the 
diagram, right... asa aay 2.33 atmos. 
Mean pressure derived from the 
diagram, left... oe ak 2.36 ,, 
Indicated power of right en- 
gine ... 909 2.8.3. = 425.5 H.-P. 
Indicated power of left _on- 
gine .. 5090-236.24 _ 4a0.9_,, 
75 
Total .. .. « 8564 ,, 
Subterrancan Plant. 
Twin-2zylinder pump of... .. 323 mm. dia. and 
800 mm. stroke 
Mean number of strokes per mi- 
nu ay oF es ... 214 double strokes 
Water pumped per minute... 5596 litres 
Pressure in air vessel... ay 49.9 atmos. 
Height of surface of water in 
sump to surface of water in 
air vessel isi eda 9s 6m. 
Efficiency of pump ~~ = 638 H.-P. 
7 
Total useful effect of plant 638.0 _. 73.3 per cent 
| 856.4 


| Cotiizry ‘“ HERKULES,” NEAR Essen. 
Date of Trial, August 24, 1899. 





Fia, 23, | Surface Plant. 
— a b ia niet —_ ae engine - a 
J 3 | machines, as a lob of spaca can be spared in the widt millimetres diameter an 
HYDRAULIC PUMPING MACHINERY | of the engine-room, = pst Mo especially important millimetres stroke 


Hydraulic Pumping Plants, Built by the Berliner Ma- | if weak stone is met with in the mine. The principal Area of cylinder ... 


: . ‘ wai .. 6674.5 8q. cm. 
schinenbau Actien-Gesellschaft, vormals L. Schwartzkopff.* dimensions of the pumping machine (Figs. 20 to 22) are Diameters of piston-rod, respeo- 











By Fr. Fra.icu, Berlin. . | given in the following data: ws BP ny ee .. 120 _ and 8 mm. 
(Concluded from page 790.) | Diameter of pressure pistons ... 135mm. (5.3in.) | ean area of piston... ... 4.5 eq. cm. 
Tur two pumping machines of the subterranean ” pump piston: w 325 ,, (12.8,, ) Useful area of cylinder...  ... 5590 63” 
installation are placed behind each other in a long | Common stroke ... ese .. 800 ,, (31.5,, ) Mean revolutions per uete Aes at 
tngiae-room. It is of importance to call attention to Pr one = — per minute... ‘ on a a Be avod ~ era alts 1m, 
the comparatively narrow construction of the | utput pi . (105 oub. it.) aiserans, neh “oe “ie 
* Abstract of a paper read before the Society of German Height to which the water is Mean pressure derived from the 
Engineers (Verein 1 Deutscher Ingenieure) at Witten. rai iat ake ... 300 metres (984 ft.) diagrams, left ... sae aaa 222 4 
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Indicated power of right en- 
5590 . 2.35. 2.1 _ 
75 
Indicated power of left en- 
: HAG 21.2. 
ies 5590.2 21.2.1 _ 


7D 


gine 367.8 H.P. 


345.9 


3° 


Total 713.7 


” 


Subterranean Plant. 

Twin-cylinder pump of 325 milli- 
metres diameter and 790 milli- 
metres stroke. 

Mean number of strokes 

Water pumped per minute 

Pressure in air vessel... si 

Height of surface of water in 
sump tosurface of water in air 


4750 litres 
52 atmos. 


vessel... eS - ie 6.5 m. 
Total resisting height 520+-6.5= 526.5 ,, 
etn, saan 
Efficiency of pumps o = = ns 555.7 H.P. 
7) 
Total useful effect of plant °’? = 77.8 per cent. 
I 


713.7 


Co.utery ‘‘ HEDWIGWUNSCHGRUBE”’ OF THE BORSIGWERK, | 


IN Upper SILESIA. 
Date of Trial, July 12, 1900. 


Surface Plant. 

Twin.cylinder tandem engine of 

550 and 850 millimetres cylin- 

der diameter and 1000 milli- 
metres stroke. 


Area of high-pressure cylinder... 2375.8 sq. em. 


»» low-pressure cylinder ... 5674.5 ,, 

Diameter of high-pressure piston- 

rod ‘ 120 respectively 115 mm. 
Diameter of low-pressure piston- 

ro ne 115 respectively Boy, 
Mean area of high - pressure 

piston. rod ass san is 108.4 sq. cm. 
Mean area of low-pressure 

piston-rod ie us se 80.39 ,, 
Useful area of high-pressure 

cylinder ... we ae ie 2267.4 
Useful area of low- pressure 

cylinder .. rae as nen 55942 ,, 
Mean revolutions per minute ... 65 
Piston speed per second... 2.17 m. 


Mean pressure derived from the diagrams : 
For the high-pressure cylinder, 


right ant is ea ok 1.88 atmos. 
For the high-pressure cylinder, 
left ee ce. Se | 
For the low-pressure cylinder, 
right ae se ne ee 074 ,, 
For the low-pressure cylinder, — 
9 


eft a ae sive — iw 
Indicated power of right engine, 
(2267.4 . 1.88+5594.2 . 0.74). 2.17= 213.1 H.-P 
75 iiaeens 
Indicated power of left engine, 
(2267.4 . 1.744+5594.2 . 0.93). 2.17= 


mee 264.7 ,, 
iv 
Total indicated power 507.8 ,, 
Subterranean Plant. 
Twin-cylinder pump of 325 milli- 
metres diameter and 800 milli- 
metres stroke. 
Mean number of strokes per 
minute ... v8 - . 20 double strokes 
Water pumped per minute 5200 litres 
Pressure in air vessel cs : 30 atmos. 
Height from surface of water in 
sump to surface of water in 
air vessel... = sls ae 5m. 
Total resisting height 300 +5 = 305 ,, 
Efficiency of pumps ” 353.4 H.-P. 


60 . 75 
Total useful effect of plant, _ = 69.7 per cent. 
OVi. 

Notre.—The pump constructed for a depth of 500 metres 
has been “we ey. placed in 300 metres depth. After 


the shaft has been sunk it will be lowered accordingly. 


Owing to these very favourable results, the application 
of these pumping machines has become general for sub- 
terranean pumping plants. In a short period the Ber- 
liner Maschinenbau - Actien-Gesellschaft, vormals L. 
Schwartzkopff, has executed more than 30 similar plants, 
mostly in the colliery district of Westfalia, Germany. 

Some plants have also been installed in foreign countries, 
where mining at great depths has become necessary. 
The output of the different pumps varies between 0.2 
and 7 cubic metres per minute. The largest plant yet 
constructed by the Berliner Maschinenbau-Actien-Gesell- 
schaft is installed in the colliery Altendorf, near Langen- 
dreer, Germany; 14 cubic metres of water per minute 
are raised to a temporary height of 400 metres, which 
will be increased later on, if the shaft goes deeper, till 
800 metres. 





Tue INSTITUTION OF EtxectricaL EncGingrrs.—The 
thirteenth annual dinner of the Institution of Electrical 
Engineers was held at the Hotel Cecll on Monday evening 
last, the Chair being occupied by the President, Mr. 


... 18.5 double stroxes 
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Brown, Admiral Sir W. J. L. Wharton, Mr. C. Hawke- 
ley, and Mr. R. T. Glazebrook, F.R.S. 





ARGENTINE WoRKING ExpEnses.—The ratio of the work- 
ing expenses to the traffic receipts of the principal Argen- 
tine railways is shown by the latest official information 
to be as follows: Argentine Great Western, 63.70 per 
cent.; Buenos Ayres Great Southern, 48.96 per cent.; 
Buenos Ayres and Pacific, 55 31 per cent.; Buenos Ayres 
Western, 46.81 per cent.; Central Argentine, 46.37 per 
cent.; and Buenos Ayres and Rosario, 52.91 per cent. 





PersonaL.—The firm of Messrs. Priestman Brothers, 
Limited, are removing from their present offices in Queen 
Victoria-street, and from the 16th inst. their address will 
be 32, Victoria-street, Westminster, 8S.W.—The Electric 
Construction Company, Limited, will open a branch office 
at Prudential Buildings, King-street, Manchester, on or 
about the 20th inst., and Mr. Sidney Crouch, A.M. Inst. 
E.E., has been appointed the representative of the com- 
pany for Lancashire, Yorkshire, and neighbouring dis- 
tricts. 





SreamM-Suiprinc Economics.—The receipts of the 
Peninsular and Oriental Steam Navigation Company 
for the year ending September 30, 1901, from past engers, 
freight, &c., were 2,761,230/.; while Government contract 
services produced 335,125/. This latter item included 
11,6252. for an armed cruisers, &c., subvention— that is, a 
subvention received from the Treasury in consideration of 
the company holding some of its steamers at the disposal 
of the Government with a view to their being converted, in 
case of necessity, into armed cruisers. The cost of navi- 
gating the company’s steamers for the year was 1,367,563. 
The provisioning of passengers, officers, and crews cost 
309,515. ; Suez Canal dues absorbed 291,856/.; and gen- 
eral adminjstration at home and abroad involved a further 
charge of .194,6847. The company also paid during the 
year 39,257/. for miscellaneous expenses, 245,175/. for 
maintenance charges, and 174,189/. for insurance charges, 
while 318,936. were written off for depreciation. At the 
close of September, 1900, the company’s fleet stood in the 
books at 2,747,0197. Three steamers—the Persia, the 
Plassy, and the Sicilia—were added during 1900-1, at a cost 
of 593,873/. On the other hand, 205,870/. had to be 
written off for steamers lost or sold, while 318,936/. were 
charged off for depreciation. The fleet accordingly 
stood in the books at the close of September, 1901, at 
2,816,0852. At the same date, payments had also been 
made for new po a to the extent of 292.6552. Tenders, 
launches, and lighters stood in the books for 85,743/. ; 
coal, naval and victualling stores for 62,261/.; and 
graving-docks, workshops, machinery, wharves, build- 
ings, land, &c., for 258,545/. 





CaraLocvrs.—Mesers. Schischkar and Co., of Stafford. 
street, Birmingham, have sent us a pamphlet describing 








William Langdon. 


The guests included Sir G. Crichton 








are at present introducing to the British market. This ma- 
chine differs from the ordinary type of automatic screw 
machine in having a number of spindles equal to the 
number of operations to be performed. Hence all the 
operations are performed simultaneously by the machine 
in place of in succession.—The Metallic Valve Company, 
of Tower Buildings, Water-street, Liverpool, have issued 
a new catalogue of their metullic valves for circulating, 
air, feed, and bilge pumps.—Messrs. J. Halden and Co., 
of 8, Albert-square, Manchester, have eent us a copy of 
their new catalogue of thecdolites, levels, and surveyors’ 
materials.—We have received from the Londcn Emery 
Works Company, of 58H, Hatton-garden, E.C., a copy 
of a new catalogue of moulding machines ard foundry 
specialities. The firm direct special attention to their 
core-making machine, which is stated to automatically 
mould cores of almost any description. It is further 
claimed that, by following the prccess worked out by the 
company, the cores are so porous that air passages can 
usually be dispensed with, and they dry very only. a 
core 4 in. in diameter drying in 35 minutes.—We have 
received from Messrs. Norman and Young, of 36, Camo- 
mile-street, E.C., agents to the Colthias Alloy Company, 
of Ivry Port, a copy of a catalogue illustrating the 
‘*finished” castings produced by the firm in question. 
Many of these castings are very complicated, but they 
are, it is stated, cast so perfectly that no machining is 
needed.—Messrs. Isaac Storey and Sons, Limited, haye 
issued a pamphlet containing an illustrated description 
of their new works at Cornbrook, near Manchester.—We 
have received from the Kempsmith Manufacturing Com- 
pany, of Milwaukee, U.S. A., a copy of their new catalogue 
of milling machines and accessories. —The General Elec- 
tric Company, Limited, of Queen Victoria-street, E.C., 
have issued a new list of supplies for the equipment of 
electric tramways, such as ‘‘strain” insulators, frogs and 
crossings, trolley standards, and the like-—The Horsley 
Company, Limited, of Tipton, have sent us a copy of a 
pamphlet describing their works, which claim to have 
turned out the first iron steamship, in 1821. Ab the 
present day the energies of the company are mainly cor- 
centrated in bridgework.—Messers. Babcock and Wilcox, 
Limited, of Renfrew, Scotland, have issued a pamphlet 
describing with coloured illustrations the arrangement of 
their superheater.—The British Schuckert Electric Com- 
pany, Limited, of Clun House, Surrey-street, Strand, 

W.C., have issued a new price list of measuring-instru- 

ments, such as voltmeters and ammeters, both for con- 

tinuousand alternate-currentplants.— Mr. A.S, Ostreicher, 

of Cullingham-road, Ipswich, as British representative 

for Messrs. E. Capitaine and Co., Frankfort-on-Mair, 

has sent us a catalogue describing the different types «f 

portable tools supplied by his principals. These tools 

are driven through flexible shafts by electromotors.—A 

new catalogue of air compressors has been issued by 

Tilghman’s Patent Sand Blast Company, Limited, cf 

Broadheath, near Manchester. The firm supply com- 





the multiple-spirdle automatic screw machine which they 





— suitable for any system of driving, whether by 
elt, rope, el«c‘ricity, or steam. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compiren By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 

The number of views given in the Specification Drawings is stated 

in each case ; where none are mentioned, Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

— of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
t vertisement of the acceptance of a Complete Specification, 

give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


18,738. D. P. Bakeman, Low Fulney, Lincs. Skim 
Plough. [6 Figs.] September 19, 1901.—A_horse-traction 
skim plough according to this invention, and intended for turi- 
ing completely a surface layer of coil with the object of destroy- 




















ing the weeds therein, comprises a three-wheeled frame adjust- 
ably supporting three breasts, each of which has a share and is 
preceded by a coulter mounted on a rod carried in a clevis. 
(Accepted October 23, 1901.) 


ELECTRICAL APPARATUS. 


18,179. J. H. West, Berlin. Electric Cables. 
{9 Figs.] September 11, 1901.—An air - insulated electric cable 
according to this invention is made by folding a paper strip zig- 
zag, grooving the folded mass longitudinally, laying wires in the 
grooves and at the same time drawing the strip so that it forms a 
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series of bearing insulating contacts with the wires, and wrapping 
the whole around with a binding serving which may be a single 
thread ora complete insulating air and watertight metallic or 
other covering or casing. A number of such cables may be 
twisted together to form one large cable and finally insulated in 
detail or asa whole. (Accepted October 16, 1901.) 


18,180. J.H. West, Berlin. Electric Cables (23 Figs.) 
September 4, 1901.—This invention relates to air-insulated electric 
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this invention is made and placed upon or into the cage of con- 
ductors in such manner that there is no direct surface connection 
across the strip between conductors on opposite sides thereof. In 
the examples illustrated the paper strip is cut from a tube or 
notched and bent into |, section, and in either case is wound or 
drawn into helical form. (Accepted October 16, 1901.) 


6242. W.Cowderoy,. Brighton. Moctatelty Demand 
Indicators. [2 Figs.) March 25, 1901.—This invention relates to 
three-wire system demand indicators, and is devised with the 
object of approximately compensating for the excess reading 
which (in view of the fact that the heating effect developed in a 
resistance is as the square of the current) would otherwise be 
caused by unequal loading of the positive and negative leads, the 
indications on such an instrument being produced by the added 
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separate heating effects of currents in the positive and negative 
leads. According to this, invention, which is described and illus- 
trated in reference to a demand indicator of the kind referred to, 
and in which there are two bulbs—one called the expansion bulb 
and the other the compression bulb—resistances in series with 
the positive and negative leads respectively are wound on the ex- 
pansion bulb, and a resistance in series with the neutral wire 
upon the compression bulb. (Accepted October 23, 1901.) 


23,366. W. Whiteley, Junr., Lockwood, Yorks. 
Electromotor. (2 Figs.| December 21, 1900.—When electro- 
motors have to be used under conditions where cooling by means 
of free air is not practicable, they are, according to this inven- 
tion, made with combined or applied jackets through which 








water flows in order that they may be cooled either directly or 
through the medium of the confined air circulating therein. The 
invention is limited in the claim to such —— in which the 
water “circulates from bottom to top.” (Accepted October 23, 
90 
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19,072. G.J. Gibbs, York. Electric Accumulators, 
(10 Figs.) October 25, 1900.—As a means of uniting the connect- 
ing lugs of contiguous storage cells according to this invention 
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an acid-proof collar is placed over the two lugs and an acid-proof 
wedge or plug driven between them, either the collar or the 
wedge (preferably both) being of lead or some acid-proof alloy. 
(Accepted October 23, 1901.) 


20,135. E. H. Tyler, London, and A. G. Hansard, 
Limpsfield, Surrey. Controlling Electric Vehicles. 
[3 Figs.) November 8, 1900.—In a system of electric traction 
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with continuous currents where it is required that the motors 
shall be able to generate current it is desirable that such machines 
when used as generators shall have the characteristics of inde- 





cables suitable for telephonic use, and in which the conductors 
are held apart by a paper strip. The paper strip according to 





requirement according to this invention motors are provided 
which normally have their fields excited by coils in series with the 
armatures—that is to say, when the motors are taking power from 
the line they possess all the characteristics of series motors; but 
when they are required to act as dynamos and generate current 
either for braking pur 8 or for returning current to the line 
or to an accumulator the field coils are then excited with current 
from an independent source—for instance, from a motor generator 
or from an accumulator cr through a separate conductor laid 
along the track. (Accepted October 23, 1901 ) 


22,599. A. Just and R. Falk, Vienna, Austria. In- 
candescence Filaments. December 11, 1900.—A filament 
for an electric glow-lamp, and operating in part by electrolytic 
conduction, according to this invention comprises metallic zir- 
conium and zirconia. The filaments are made by taking finely- 
divided zirconium and zirconia, mixed preferably in the propor- 
tions of their ‘‘ molecular weights,” and damped with water, the 
on mass being pressed in moulds. (Accepted October 30, 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


2, Cc. Humfrey, Hartford, Chester. Burner 
for Producer Gas. [4 Figs.) December 12, 1900.—In this 
gas burner for steam boiler or other furnaces, and in which the 
gas might come in cor tact with cold surfaces, and in order 
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that a short flame having Pp tion within a reason- 
able distance from the burner tip may be produced, either part 
of the air or all the gas is fed through a sheaf of tubes, the other 
combustible being fed around the tubes and air around the 
flame. (Accepted October 23, 1901.) 


GUNS AND EXPLOSIVES. 


21,493. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, Sir A. Noble. and G. Stuart, Newcastle-on- 
Tyne. Time-Fuses. (13 Figs.) November 27, 1900.—This 
invention has for its object the jconstruction of a time-fuse of 
such a nature that the time of burning may be twice that of an 
ordinary short-range fuse. To attain this object two —— 
tion rings are used. The upper ring carries the means of igni- 
tion, and, after burning a certain time, ignites the lower by 
means of a flash-hole in it. The two rings are geared together 
by the following means: A pinion carried by the lower ring gears 
into two circular racks—one on the face of the body, where the 
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lower ring rests, and one on the upper ring—so that when the 
upper ring is revolved by turning the dome which is keyed to it, 
it actuates the pinion, and this again turns the lower ring at half 
the speed of the upper, so that if the fuse is set at full lengtb, 
the upper ring will burn the full ey and then ignite the 
bottom ring at the flash-hole, which, in its turn, will burn its 
fulllength. Each ring has its own escape for the gas generated, 
and it is stated there is no danger of the lower ring being ignited 
from the upper ring until the flash-hole is reached on the lower 
ring, the composition rings acting as independent fuses. The 
rings are kept in contact by springs, so that a nut need not be 
used. (Accepted October 23, 1901.) 


19,773. C. H. Curtis, London, and G. G. Andre 
Glenlean, Argylleshire. Smokeless Powders. Nov- 
ember 3, 1900.—This invention relates to powders comprising a 
mixture of soluble and insoluble nitro-cellulose. According to 
this invention nitro-glycerine (with or without a ‘‘ restrainer,” 
such as vaseline) is added to the nitro-cellulose in sufficient 
quantity to render the resulting material homogeneous, with the 
object of rendering the rate of ignition or burning in all cases 
alike. For explosive in sheet form the relative proportions speci- 
fied are nitro-cellulose, 16 ; nitro-glycerine, 4; vaseline, 1; and 
for explosive made in cord or other squirted shape, nitro-cellulose, 
76 ; nitro-glycerine, 24; and vaseline, 5. The nitro-cellulose will 
be used in the relative proportions of insoluble nitro-cellulose 
1 part, and soluble nitro-cellulose 4 parts, when made with an 
ether alcohol solvent ; and the reverse of this—that is to say, in- 
soluble nitro-cellulose 4 parts, and soluble nitro-cellulose 1 part— 





pendently-excited dynamos, but it is preferred that when used as 
motors they shall be of the ceries kind. In order to meet this 





when ccetoneis used. (Accepted October 23, 1901.) 
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20.813. Sir H. Grubb, Rathmines, Dublin, and 
Dawson,London. Gun-Sights. [8 Figs] Novem- 


tion No. 24,310 of 1897. The major corrugations are the corruga- 
tions proper of the furnace, the minor corrugations are formed 
bet the major corrugation which projects into the water space 





ber 17, 1900.—This invention relates to sights for prot guns, 
and in which the gunner views the target indirectly by means of 
a reflector or reflectors. In one arrangement the sighting device 
comprises a sight proper, means for rendering luminous rays pro- 
ceeding therefrom parallel to one another, and a lower reflector 
(through which an image of the sight produced by the parallel 
rays can be seen) and an upper reflector, so arranged in relation 
to one another and to the gun to be sighted (or ite cradle or 
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mounting) that luminous rays proceeding from a distant object 
and falling upon the surface of the upper reflector can be reflected 
downward and caused to fall upon the lower reflector so that 
images of the distant object and the sight can be superposed and 
viewed simultaneonsly and under practically the same optical con- 
ditions, the sighting device and upper reflector moving hori 
zontally with the gun, and the upper reflector being caused to 
turn through a vertical angle half that through which the gun 
turns when the same is elevated or depressed... Various disposi- 
tions and modifications are provided. (Accepted October 30, 1901. 


MINING, METALLURGY, AND METAL 
WORKING. 


12,752. J. L. Benthall, Chesterfield, Derby.. Tem- 
pering Steel Plates. July 14, 1900.—This invention relates 
to imparting to armour-plates and other articles made of alloy 
steels containing nickel or chromium, hardness at certain parts, 
and softness and toughness at others. This is effected according 
to this invention by heating the articles to a high temperature 
and bending to shape, then allowing them to cool slowly in the 
air, again heating them and allowing them to cool in the air (thus 
avoiding the risk of their cracking in the subsequent treatment), 
and further heating the articles to a moderate heat and cooling in 
water or oil, thus producing the necessary toughness, and leav- 
ing the plates sufficiently soft to be machined. After the articles 
are machined they are uniformly heated and cooled in oil, the 
backs of the plates or corresponding parts of other articles being 
then softened by warming and afterwards cooled slowly in the 
air. It is stated that great hardness is produced on the face of a 
— treated up to the final process as above set forth, and then 

eated on the face only to a high temperature, while the back is 
kept comparatively cool by bedding it in sand or other non-con- 
ducting material, the whole being afterwards suddenly cooled in 
water. (Accepted October 23, 1901). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


15,694. C. Hagens, Erfurt, Germany. Compound 
Locomotives, [8 Figs.) August 2, 1901.—A compound loco- 
motive with coupled driving wheels according to this inven- 
tion has four cylinders, located outside the frame, and driving- 
rods, moving ia opposite directions, the cranks rotating in the 
same direction. The cylinder axes are located in the same 
‘almost horizontal” plane, or ‘‘ the parallel or almost parallel 
axes of the cylinders ” are ‘located in almost horizontal planes.” 





(13,699) 


The locomotive may comprise a ‘‘ radially adjustable and laterally 
movable driving axle, ball-ended half-axies fitted in a sleeve and 
cross-pins connecting the ball ends to the sleeve, the ball ends being 
journalled in spherical bearings in the sleeve.” Such a radially 
adjustable and laterally movable driving axle may have the outer 
bearing cup for the ball ends pressed by means of adjustable 
wedges against the ball-face ends on the half axles. (Accepted 
October 28, 1901.) 


23,191. O. Meredith, Rock Ferry, Chester. Boiler 
Furnaces and Fiues. (4 Figs.) December 19, 1900.—Fur- 
naces or flues according to this invention are of the corrugated 
type, «nd the object of the invention is to minimise the deposition 











of sediment or scale in the furrows or hollows of such corruga- 
tions on the water side, and to increase the strength of the shell. 


of the boiler and the major corrugation which projects into the 
fire space of thefurnace. The major corrugations which project 
into the water —~ and the major corrugations which project on 
the fire side of the furnace are given the same contour or radius, 
and in some cases the central portion of one or each of the major 
corrugations is made cylindrical. Part of the minor corrugations 
which are formed between the msjor corrugation which projects 
into the water space of the boiler and the major corrugation which 
projects into the fire space of the furnace is made cylindrical. In 
some cases ribs or thickened bands are made on the rounded 
portion of the major corrugations which project into the water 
space of the boiler (one on each side thereof), and such ribs or 
bands will also project into the water space of the boiler. The 
metal of which the furnace or flue is constructed may be uniform 
in thickness throughout, or it may be thickened at the corruga- 
tions projecting into the water space of the boiler. (Accepted 
October 23, 1901 ) 


16,807. C. P. Altmann, Lyon-Vaise, France. Steam 
Boilers. [3 Figs.] August 21, 1901.—In a marine boiler accord- 
ing to this invention there are on each side of the furnace col- 
lectora connected on one hand by vertical or slightly inclined 
tubes cf ee and on the other hand by symmetrical 
groups of tubes subject to the action of heat, the upper collectors 
ya parece J with a superheater, which may comprise a cylin- 
drical reservoir, having a series of vertical tubes, within which 











are concentric tubes communicating with another cylindrical 
drum arranged within the cylindrical reservoir, and having such 

rts as are subject to the action of great heat protected by a 
coor of refractory material. The steam outlet tube has its 
turned end situated at a lower level than the steam inlet and 
serrated. (Accepted October 23, 1901.) 


TEXTILE MACHINERY. 


17,788. F. J. BR. Jelleyman, Kidderminster, 
Carpet Looms. (3 Figs.) October 8, 1900.—In reference to 


plate of the revolving frame, a slight turn of which (the tool being 
meanwhile held if necessary) is sufficient to turn the various 
valves so as to change the inlet from one port of the fixed sleev 
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to the other, and to brivg that outlet port which has been 
wap into use, and to cover the other. (Accepted October 16, 
1901. Se Oa 


22,034. G.F. Buckingham, London. Making Block 
Ice. [4 Figs.] December 4, 1900.—The mould for making 
block ice according to this invention comprises a trough having 

rtitions across it, such partitions not reaching quite to the top 
in order that when the mould is filled with water, and frozen, the 
resulting ice shall be produced in the form of a number of blocks 
connected by a slab. A number of such moulds are hung from 
their ends side by side in a trough which is somewhat deeper 
than the moulds, so that a space is Jeft below their bottoms, and 
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their sides are preferably inclined so that longitudinal a go 
are left between them. Or the mould may be in the form of a 
tray having both transverse and longitudinal hollow partitions 
supplied with the circulating cooling fluid. Along one side of 
such a trough there may be a pipe perforated with a hole oppo- 
site each fof the transverse passages or hollow partitions of the 
mould or moulds, and on the other side of the trough an overflow 
weir and an outlet. A perforated pipe ard a weir or outlet pipe 
may also be placed at the two ends of the trough. (Accepted 
October 16, 1901.) 

7134. W.H. Wheatley, London. (W. P. Roy, Montreal, 


Canada.) Cement Foundations. (2 Figs.) April 15, 1901. 
—A pillar-like cement foundation, well adapted to withstand the 





this invention it is stated that hitherto in the facture of 
tube frames for carpet looms the row of guide-tubes has usually 
been eoldered on to a thin tinned angle iron, which has then been 
affixed by nails or screws to a strip of wood moulded to the angle 
required to give the required slope or pitch to the row of guide- 
tubes, the strip of wood also imparting the necessary rigidity to 
the tube frame. A length of wire or a strip of flat metal has 
sometimes been affixed to the wood at the point where the tuft 
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yarn enters the gu'de tubes in order to reduce the chafing of the 
tuft yarn on entering the guide tubes. According to this inven- 
tion the row of guide tubes is soldered on to a — of angle 
metal, the shape whereof is such as to give the required slope or 
pitch to the row of guide tubes, and having a beading formed 
upon one edge at the point where the tuft yarn enters the guide- 
tubes in order toreduce the chafing of the tuft yarn on entering 
the latter. The angle metal must be of sufficient strength to 
give the necessary rigidity to the tube frame. (Accepted October 


16, 1901.) 
MISCELLANEOUS. 


18,775. G. C. Evans and The New Taite Howard 
Pneumatic Tool Company, Limited, London. Air- 
Motor Valves. [10 Figs.) October 20, 1900.—The object of 
this invention is to provide a valve by means of which the motor 
described in Specification No. 80388, of 1897, can be readily 
reversed. In the motor referred to a port in the end of the 
cylinder of a single-acting oscillating trunk engine alternately 
comes opposite to fixed admission and exhaust ports. According 
to this invention there is an exhaust port on each side of the 
admission port and the valve is surrounded by a fixed sleeve in 
which there are two ports only. By turning the valve the ports 
in the sleeve can be caused to coincide with the admission port 
and either of the exhaust ports, thus making the engine rever- 
sible. The arrangement preferred is as follows: A stem connect- 
ing the top and bottom plates of the revolving frame carrying 
the cylinders (as described in the former specification) passes 
through each valve, which, at its central portion, is contracted 
to fic air-tight to the stem, and is thus divided into two chambers, 
the upper of which is filled with live air, and the lower 
in communication with the atmosphere. Each valve carries 





A corrugated furnace according to the present invention —- 
major and minor corrugations, as described in Patent Specifica- 





a pinion engaging with a circular rack of teeth carried by the top 


dinary causes of shifting, according to this invention is made 
as @ concrete mass in the form of two cones united at their 
summits, and with or without an inserted metal bar connecting 
them. Such a foundation is conveniently made by driv- 





(rs) 3 





ing the end cfa metal bar for the required depth verticall 

into the ground, and by then — the bar round and round, 

pressure being at the same time applied in an outward direction, 

so that the bar makes an opening of the required shape, perhaps 
rtly filled with débris from the sides of the hole, liquid cement 

eing finally poured in and mixed thoroughly, and an iron bar 

inserted into the middle of the pillar. (Accepted October 23, 
90 
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21,370. G. E. Heyl Dia, Warrington, Lancs. Hose~ 
Pipe, Packing, and the like. [1 Fig.) November 26: 
1900.—This invention has for object to provide a method of 
making hose-pipes and engine kings and other flexible tubes, 
so that they may be more flexible than (while having substantially 
the same strength as) existing tubes, and the eaid invention com- 
— the use of a knitted tube or tubes, instead of a layer or 
ayers of canvas or braiding. Any knitting machine which will 
make a‘complete tube closely fitting round a tubular nucleus of 
the required size can, it is stated, be employed. In one method 
of manufacture an india-rubber tube is passed up the centre of 
the machine, and the knitting takes place outside the same. In 
some instances a knitting machine is wage soa 80 that the same 
spindle may carry two or more heads, one above the other, each 
head being supplied with a separate thread, so that one knitting 
covers over the other ; or the tube can be brought to a series of 
machines in succession. Further, the tube may pass through a 
machine of any kind whereby a layer of india-rubber is placed 
over the first knitting before a second is applied. (Accepted 
October 28, 1901.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 





street, Strand. 
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DIE FORGING.—No. XII. 
By JoserpH Horner. 

Tue following examples are those of stamps, 
which are variously made, mostly being cut, but 
some of which are cast. Circular sections afford 
special facilities for cutting out by tooling and 
for casting, while they are cut very tediously with 
hand tools on the bench. 

The stamp seen open in the joint face in Fig. 369 


Fig.369. 
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Fig 378. 











tool held in a turned bar that fits B, by which it 
would be properly centred and steadied. D is a 
detail for chisels and bent files unless a special 
mill were made, the arbor of which would fit B. 
Whatever the details of machining, the time occu- 
pied, including the settings, would be much less 
than that necessary for hand-work. 

The stamp for the handle (Fig. 370) might be 
tooled throughout the greater portion of its length 
without much expense. In this figure the stem 


- Fig. 


slotted to receive a flat fly cutter b, the edge of 
which is filed to the section of the collar recess, 
and pinched at its proper radius with a set-screw. 
The arbor is steadied perfectly by the plain hole 
which has been previously drilled and reamered. 
The radius of the cutter need not be altered for 
roughing and finishing, but the tool and block may 
be fed towards each other, gradually deepening the 
recess. A final light cut can be taken when the 
depth is nearly reached, the blocks being then 





Fig 875. 
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Fig. 382. 
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Fig.390. 
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is one that can be shaped by tooling almost entirely, | portion can be roughed and finished with a convex- 
because all the cross-sections are circular. Thus ended mill, dotted at A. The globular portion of 
the portion A can easily be recessed with the block | the handle is easily finished with a similar mill B, 
chucked on the faceplate ; B is readily drilled and | of that diameter. The remaining parts cannot be 
reamered, C bored, and D partly bored also. D | entirely tooled except by the manufacture of 
might also be finished with a special tool. To) special forms. But a good guide for working by 
finish A, a round-nosed tool would be employed. | can be obtained by cutting semi-circles at C and 
To drill and ream B, the die-block would be | D, leaving the parallel part of D, and the curves by 
gripped to an angle-plate bolted to the faceplate, | which the neck merges to B and D, to be done by 
or it might be bolted to an angle-plate on the drill- hand. A neat and inexpensive way of cutting the 
ing machine. C can be bored and finished with a| collar is shown in Fig. 371. A common arbor a is 














closed down over the cutter to the joint faces, 
A milling cutter made to the required section 
would cut quicker, though too expensive for one 
pair of dies. 

There are some shapes which are so difficult to 
cut in metal that it is better to cast them as clean 
as possible, and renew them as often as required. 
To do this in some cases is also troublesome if the 
attempt is made to cut out the recess in the pattern 
block with chisels and gouges. Often, however, the 
work is simplified by turning a print of the same 
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shape as the forging, plus, of course, allowances for 
shrinkage ; cut the print in half, and fasten it on 
the joint face of the pattern. Then turn a piece of 
core up by the aid of a striking-board, dry, and 
blacken it, taking care to have the surface as smooth 
as possible, and insert this in the print impression. 
The casting will then receive halt the impression, 
and two castings so made will be jointed together. 
Fig. 372 illustrates a case in point—a stamp for a 
handle, which is not so readily tooled as that shown 
in Fig. 370. It would be a case for hand-work 
chiefly, though the correct sections at the parallel 
portions can easily be tooled. If the handle portion 
is cut out by hand methods, templets of semi-circular 
section would have to be used at short intervals, and 
one templet to the longitudinal section by which to 


sand is not objectionable. Even this may be re- |The finish can be imparted by means of a flat 
moved in many cases partly by tooling, or coarse scraping tool, with an edge curved to the same radius 
filing, or with emery wheels or lead laps. Thus asthe boss. The alternative would be a milling 
the recesses of cast dies, like Fig. 372, can be cutter, which for one pair of dies would be needlessly 
smoothed out with a lead lap of the same shape | expensive; or a common flat drilling tool might be 
charged with emery. The forging, too, when | fashioned, similar to a counterbore, with edges 
undergoing formation is properly rotated between | filed to the outline of the recess, and used to drill 
blows, so correcting any slight inaccuracy, should | out the recess to the proper depth. The stem 
such be present in the formation of the cast die. portion can be drilled and finished in the lathe, the 





casting without any s € _Us 
'case and very cheaply by the second. In the first, | ing a particular type of pin for lifting a slot-link 


The stamp (Fig. 378) for a common distance-| blocks being bolted on an angle-plate. A little 
piece isa job that might be done by cutting or | finishing of radii will have to be done by hand. 
ial difficulty in the first; Figs. 387 to 389 illustrate dies used for stamp- 


convex-ended mills would be used for the straight’ used on some steam cranes. Fig. 387 is a section 
portions, and a special cutter for the collars. The through the dies, Fig. 388 is a plan view of the 
second is illustrated in Figs. 379 to 381. Figs. 379 bottom, and Fig. 389 that of the top die. Every- 
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merge these various curves into one another. The 
shape of the latter templet would be that of the 
profile of the handle. But such a stamp can be 
readily and cheaply cast by making a pattern, 
a plan view of with, with its print, would ap- 
pear like Fig. 372, and its elevations like Figs. 
373 and 374 respectively. In the latter figures A 
is the core print for the recess, and a, a are pocket 

rints for coring out the holes seen dotted in 
Fig. 373, into which the bars are inserted for 
moving the blocks about. A core is then swept up 
against a board, shown in Fig. 375, which insures 
the truth of its circular section without the cost and 
inaccuracy incidental to cutting out a core-box. 
The swept-up core laid in the mould is seen in one 
cross-section in Fig. 376. 

Fig. 377 is a case to which the foregoing remarks 
apply—the dies might be either cast or cored. To 
a certain extent the choice of either method de- 
pends on the size of the blocks and on the numbers 
required to be made in them. Blocks of small 
dimensions are seldom cast. The cost of cutting a 
large block involving much detail cannot be borne 
by a few dozen forgings, but it may when they run 
to hundreds or thousands, in which case the products 
pay either for hand-work or for expensive cutters 
and machines. The value of the cast blocks lies 
in their cheapness, which renders them economically 
adaptable to the needs of the average smithy, where 
only a few score of similar pieces are required. 
Such blocks cost little, they are readily renewed if 


and. 380 show the pattern block with its half print | thing here except the web can be drilled and bored 
on the joint face, and Fig. 381 the board, against |in the lathe. The web also can be bored to im- 
the edge of which the core is swept up. Prints | part the semi-circular end a, leaving only a small 
are nailed at the ends for coring the round holes to | portion of metal, b, b, to be shaped or milled. The 
receive the ends of lifting-bars. Fig. 382 is an | semi-circularend might alternatively be milled either 
example to which the same remarks apply. It is | with a cutter of the same diameter or with a smaller 





they fracture, and for work that has to be tooled 
the slight roughness left on the block from. the 


a stamp in which the bottom collar and stem of 
hand-rail pillars of a common type are finished. 
It is easily cut by tooling, or easily cast with a 
core, and the choice of either method would depend 
on the number of forgings wanted. 

Die-cutting by machine is mostly done in the lathe, 
milling machine, and slotter, apart from the employ- 
ment of special machines. A good deal can be done 
in the lathe, of which the following are examples. 

Circular blocks of steel (Fig. 383) can be faced 
and have central bosses bored at one chucking, 
leaving the web portion only to be subsequently 
milled or planed out in the shaping machine. The 
tit a, shown in the centre of the boss in this figure, 
isa device commonly employed for stamping the 
centre of the boss as a guide, by which its hole is 
drilled subsequently. Fig. 384 is a case of a 
similar kind, the boss being bored in the lathe, 
and the two web ends planed in the shaper—work- 
ing from the outsides to meet the boss. They 
might also, of course, be cut with end mills, with 
four settings to produce the tapered sides. 

The dies for the pillar boss (Figs. 385 and 386) 
are a suitable job for the lathe. The globular form 
is ily im thus, boring with a common 
tool operated by manipulating the two slides of 
the rest, and using a templet of the sectional form. 





one, the table being rotated. Fig. 390 shows a die 
for the same piece of work, but jointed in the 
opposite direction. This cannot be tooled so easily 
as the other. The pin-holes are properly drilled 
and reamered, but the bosses must be cut out either 
by chisel work or with a special cutter of similar 
type to that in Fig. 371. 

The crosshead for the snatch-block of a crane- 
the stamps for which are seen in Figs. 391 and 
392, can be only partly done in the lathe. A good 
beginning can be made thus by boring the boss « 
and turning the pins b, b for the centre hole down 
to the depth c, c. A round-ended cutter will 
remove most of the metal in the end trunnions, 
while the portions lying between these and a can 
be milled with end mills or cut with chisels. 

The top and bottom dies (Figs. 393 and 394) 
are used for forging a common form of double- 
ended lever. This is a job for the lathe and the 
milling machine. The bosses have central studs 
for stamping the holes in the forgings by, and 
these are readily turned and the boss diameters and 
depths bored with each half die held on the face-plate 
of the lathe. The boss ends a, a are milled to their 
proper depth, and the webs between milled out to 
finished dimensions. These dies may be jointed 
either along the centre, as shown in Fig. 394, or on 
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cne face. In the first method more care is neces- 
sary in order to get the edges exactly flush, in the 
absence of which the forgings would have lapping 
joints; in the second the bosses only have to be 
lumb. 

. In the case of blocks having tapered holes (Figs. 
395 and 396, A), a boring tool held in the lathe will 
give the taper required. The recess for the eye 
can be bored in the lathe in two shifts B, B on the 
faceplate, leaving but a trifle to be finished by 
hand; or the edges and the bottom face can be 
milled entirely. 

Figs. 397 and 398 illustrate dies for a connecting- 
rod end, the forging from which, being solid, has 
to be slotted out for the brasses and the setting-up 
wedge-piece. These dies can be partly made in 
the lathe with a tool in the slide-rest boring the 
enlarged bossed portion similarly to Fig. 385. 
The circular end may be bored or drilled, the inter- 
mediate portions being cut with a chisel, shaping 
the curved sides a, a, and a milling cutter levelling 
the bottom ; or a special cutter may be made to 
finish the sides. 

The following are examples of miscellaneous 
tooling : 

The dies for the thumb-screw blank (Figs. 399 
and 400) can be drilled at a, but the remainder 
must be cut by hand, using templets for the curves 
of the edges b, and of the bottom dished por- 
tions c, c. The stamps for the wing nut (Figs. 401 
and 402) can be done in the manner indicated. 
An end-mill at a will cut out the greater portions 
of the wings, leaving the radius c to be tooled with 
a small mill, 6, moved about to cover the area ; or 
instead of using the large mill at a, the smaller 
one can be used entirely, by manipulating the 
tables of the machine accordingly to tool the whole 
surface. The boss will be cut by alternative methods 
previously described. 

The die for the cranked handle (Fig. 403) is an 
awkward shape to cut. The large bossed end A 
can be roughed with a round-ended mill, or with 
an edge mill of larger radius, being finished with 
the chisel in either case. The section of the handle 
at the largest part may be obtained at once by a 
round-ended mill a, the rest being completed by 
hand. The shanked part can be cut to size with an 
end mill b having a rounded end, or an edge mill of 
similar section, the tapering thickness of the handle 
being imparted by shifting the die on the table. 

The dies (Figs. 404 and 405) for the clamp stamp- 
ing are readily tooled, because the greater portion 
of the bottom surfaces a, a are flat, which is always 
eminently favourable to the operation of a mill, 
though troublesome for hand chisels. The flanged 
part b can be cut with a narrow end mill, or a slot 
drill, and the boss ¢ for the screw may also be 
roughed out with a mill, and finished with chisel 
and file in the manner previously indicated. 

_The spanner (Figs. 406 and 407) must have its 
dies cut by hand, with little assistance from ma- 
chines ; nota difficult task, because they are shallow. 
The grooves a can, however, be cut out with a 
convex-ended mill, and the boss bored out in the 
lathe, or milled round, and the square studs also 
milled with the same cutter. The rest would be 
work for the chisel and file. The common spike- 
head stamps (Figs. 408 and 409) are a job for the 
chisel and file entirely. So are those for the crane 
hook (Figs. 410 and 411) with the exception of the 
eye end, which can be bored in the lathe. A round- 
ended mill can be used to rough out most of the 
material in the groove, but as this changes its sec- 
a the finishing must be done by 

and, 

In the locomotive stamping shop at Swindon 
swivelling stands are provided for holding steel 
dies while In course of preparation. A hemispheri- 
cal block of iron swivels on a hemispherical seating, 
and the latter is carried on a stand which brings 
the work to a height suitable for working on. 
The advantage is, of course, that a die can be 
swivelled to any angle whatever to permit of work- 
ing with ease on any edges or portion of the same, 
or at the bottom. ‘he fitter can thus get all round 
his work without bending or stooping into con- 
strained positions. The dies are held on the flat 
face of the hemispherical block by means of two 
Set-screws passing through lugs cast on the block, 
and placed on opposite sides of the die. Several 
of these blocks of different sizes are in use. 

The methods of the general shop handling but 
small quantities of similar forgings are seen to be 
at great disadvantage by comparison with the 
Specialised shop. To have hammers and dieg 


exactly adapted to the work saves labour costs in 
every way. Stamps cut out of solid blocks of steel 
are generally costly, and especially when they have 
to be sunk by hand methods. But much more can 
be done in them by comparison with light cast-iron 
dies. They permit the employment of powerful 
hammers, and such hammers are capable of forging 
shapes from rough bars with little previous pre- 
paration, even in some cases of disproportionate 
forgings, while in others the preparatory work is 
very slight, much less than when feeble hammers 
and slight fragile dies are employed. 

The methods of the diemaker are not exhausted 
yet, as for rough classes of work the methods of the 
general smith are adapted, as in swage making, 
being moulded over a mandrel. This is suitable 
for round and square recesses, and for plain forms 
generally. 


THE RECENT PAN-AMERICAN 
EXPOSITION. 
Tue Raitway Bouritpine. 


Tue structure devoted to the display of railway 
material, at the recent Pan-American Exhibition 
of Buffalo, was located at the extreme north end 
of the grounds. It was a long, low structure, 
116 ft. by 560 ft., with wide overhanging eaves 
and tiled roof. In style it closely resembled 
the Mexican-Spanish type of the free Renaissance. 
The two main entrances formed the chief architec- 
tural features of the front ; they were surmounted 
by gables richly ornamented in high relief, and 
flanked by low towers on both sides. 

The railway exhibits occupied about two-thirds of 
the entire building, in which were laid six tracks 
for the reception of model trains and locomotives. 
Here were the De Witt Clinton locomotive and its 
three open coaches, which together formed the first 
train that ran over the lines of the New York 
Central and Hudson River Railroad in 1831, its 
rate of speed being 17 miles an hour. Close to 
this archaic type of transportation stood the great 
flyer which hauls the Empire State express at the 
rate of 60 miles an hour. Nothing could better 
indicate the progress made in railroading than a 
simple inspection of these two locomotives, built 
seventy years apart and placed side by side in the 
Buffalo Exhibition. 

The largest locomotive builders of the country 
were represented. Among others, the Schenectady 
Company sent three engines—two for fast pas- 
senger trains and one for freight. In the former 
the cylinders are 21 in. by 26 in.; the total heating 
surface is 3505 square feet; the grate area is 
50 square feet ; the two pairs of driving-wheels are 
79 in. in diameter ; the weight of each locomotive 
is 176,000 Ib. (80 tons). 





with four pairs of driving-wheels 63 in. in dia- 
meter, and a heating surface of 3480 square feet, 
with a grate area of 50 square feet, its total weight 
being 192,000 lb. (87 tons). 

The Baldwin Company, of Philadelphia, and the 
Brooks Works at Dunkirk, N.Y., were represented 
by passenger and freight locomotives of somewhat 
smaller dimensions than the above. One of the 
Baldwin’s is for a fast passenger train on the Illinois 
Central. It has three pairs of driving-wheels and 
is fitted with the Vanderbilt firebox and tender (see 
Fig. 1, page 829). The boiler of this locomotive 
has been already described in ENGINEERING (see 
vol. Ixviii., page 342). The circular form of the 
tender tank has been adopted principally on 
account of economy in construction. Besides this 
advantage, it is found that the strength is greater 
in proportion to the weight, and that the capacity 
for fuel in proportion to the amount of water 
carried is larger than in the ordinary type ; in addi- 
tion to this, the disposition of the fuel is more 
convenient. 

The Baldwin Locomotive Works also exhibited an 
electric locomotive for haulage in mines ; its general 
appearance is shown in Fig. 2. Each axle has a 
50 horse-power single reduction motor geared to it, 
and the locomotive is guaranteed to develop 50 
horse-power on normal railway rating at a speed 
of six miles an hour. The motors take power from 
a trolley line at a pressure of 500 volts. The 
height of the locomotive, exclusive of trolley arm, 
is 3 ft., its width 4 ft. 8 in., and the length, exclud- 
ing bumping blocks, is 12ft. 2in. The total weight 
is 25,700 Ib. (11.7 tons). 

The Delaware, Lackawanna, and Western Com- 








pany exhibited a well-appointed train, composed of 





The compound freight locomotive was provided: 


an express locomotive and an ordinary passenger 
car. The locomotive has two pairs of drivin 
wheels, 79 in. in diameter, and the car is light 
by electricity, generated by a dynamo driven from 
the revolving axle. It is placed under the car and 
is encased and protected from dust and dirt. The 
connections are so adjusted that at a speed of 15 
miles, the dynamo feeds the lamps direct, the 
superfluous energy being stored in a secondary 
battery, also placed beneath the car, for use when 
the train is moving slowly or when it is stationary. 
The dynamo maintains a pressure of from 32 to 40 
volts, and is automatically switched into circuit 
when the train attains a speed of 15 miles an hour, 
the electric pressure being so controlled that at all 
speeds the current supplied to the lamps is kept 
uniform. When the car is at rest and the dynamo 
switched out of circuit, the lights are supplied at 
30 volts by the'storage battery. After starting, as the 
car gains speed, the dynamo voltage builds up until 
it reaches a potential above that of the battery and 
the lamps. By means of resistances, the latter are 
prevented from receiving more than their normal 
30 volts. The lamps are 16 candle-power with a 
short, stumpy filament, so that it is not affected by 
vibration, and consequently enjoys rather a long life. 

In transmitting power from the car axle to the 
dynamo, a flexible frictional gearing is used which 
gives the pliability of the belt-drive with the posi- 
tive motion of the spur-gear. To keep the polarity 
of the dynamo uniform with the battery, a mecha- 
nical device is used, actuated by the armature shaft, 
which throws a switch whenever a change in the 
direction of motion of the car begins to take place. 

Another automatic switch is necessary and must 
act with absolute certainty, so that when the 
dynamo is driven at a proper speed to develop an 
electromotive force equal to that of the storage 
battery, the switch operates and connects the 
machine with the battery and lamp circuit. When 
the speed diminishes so that the electromotive force 
of the dynamo drops below that of the battery, the 
switch at once disconnects the machine from other 
parts of the equipment. 

When the dynamo is charging the storage battery, 
the electromotive force of the latter gradually rises, 
so that without some method of control the electro- 
motive force would be too high on the lamps. A 
constant electromotive force is maintained on the 
lamp circuit by means of resistances inserted in 
proportion to the amount of current generated by 
the machine. All these operations are automatic, 
requiring no manipulation at all on the part of the 
employés on the train. 

With the ‘‘ axle-light ” system as supplied by 
the Consolidated Railway Electric Lighting and 
Equipment Company, of New York, each car is 
fitted up with from seventeen to eighty lights of 
16 candle power each, and with from two to eight 
electric fans, according to the character of the car. 
The car in Buffalo was in operation every day and 
proved a very attractive and interesting exhibit. 

ig. 3 shows the generator as applied to a car- 
truck: A isthe dynamo, B the driving pulley on 
the axle, C the armature pulley, D the flexible 
gearing, E the tension spring, and F F the 
hangers. 
Sets of automatic railway signals were exhibited 
by the Standard Railway Company, of Troy, and 
the Westinghouse Company, of Pittsburgh. Both 
these firms showed working models of miniature 
trains by way of illustrating the manner in which 
moving trains operate their own signals, closing 
them behind as they pass, and —— them 
after proceeding a mile or two. The Westing- 
house Company also exhibited air brakes of dif- 
ferent sizes and efficiency, and a coupler which 
appears to be simpler, more quickly operated, and 
more reliable than the old elbow screw-joint. 
A turntable, 65 ft. standard, was shown by the 
A. and P. Pencoyd Iron Works, of Pencoyd, Pa. 
It is made up of a double girder cantilever beam, 
on a central ing, resting on three steel discs ; 
the two ends of the beam are provided with four 
rollers, each moving on the circular rail. On this 
turntable stood a Brook compound freight en- 
gine, which, together with its tender, aggregated 
322,000 lb. (151 tons). Two men turn it round 
easily. 
The department of street cars comprised electric 
car-trucks built by the Brill Company, of Phila- 
delphia, and the McGuise Manufacturiny Company, 
of Chicago, two leading firms in the country. The 
semi-convertible car is one of the latest products of 





the Brill shops. It was designed by Mr. John 
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MOTOR WATER-CAR. 
CONSTRUCTED BY THE BRITISH ELECTRIC CAR COMPANY, LIMITED, MANCHESTER. 
(Yor Description, see Page 834.) 
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A. Brill, and will no doubt command consider- 
able attention, despite the numerous disadvantages 
of the forms already in use. The semi-convertible 
car is steadily growing in favour with railway 
managers, as well as with the general public. The 
new design does away with many of the troubles 
which railway people had with the older types. 
When closed it might be described as a cross-seat, 
centre-aisle, standard box-car. When required for 
an open car the glass and the side panels move 
along grooves into the roof, where they are com- 
pletely hidden and securely held. A few minutes 
suffice to change the car from one aspect to the 
other. 

This type of car has been extensively built of 
late. It is used on some of the largest roads in 
the country, where it has met with marked success. 

We also found in the Railway Building quite a 
number of contrivances for heating and lighting 
street cars. Great ingenuity was displayed in some 
of them. The two systerms of brakes—the pneumatic 
and the electric—were iilustrated on running cars. 
In the pneumatic, a small electric motor, placed 
under the car, operates an air-compressor which 
supplies the pressure required to control the brakes. 
In the electric brake, a sliding-shoe is sus- 
pended between the wheels under the car, the 
sole of which is just clear of the rail -head. 
The shoe carries an electro-magnet which be- 
comes energised as soon as’ the motorman switches 
on the current. The magnet then bites the rail 
and clings tightly to it. A car provided with this 
magnetic brake was shown in operation at the Pan- 
American Exposition, and the visitor was offered 
every facility for realising the power of the electric 
current in stopping the car, even when running at} 
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in the construction of the Manhattan Life Insurance 
building, was also shown. This is a seventeen- 
storey structure, which required 6,500,000 1b. of steel 
for itserection. Similar full-size specimens of columns 
were also exhibited by this company, illustrating the 
various types used in the construction of numerous 
large buildings in the principal cities of the country. 
A specimen of the column used in the construction 
of the Union Elevated Railroad of Chicago illus- 
trated that class of work, while by way of compari- 
son was shown the elaborate structure recently com- 

leted for the Boston Elevated Railway Company. 

n each case, stumps of the cross girders, stringers, 
and bracing were shown in place for the purpose of 
demonstrating the engineering features of the 
designs. 

A very interesting element of the exhibit was a 
full-size reproduction of the rocker bearing and shoe 
used in the construction of the great bridge erected 
over the Delaware River at Philadelphia, for the 
Pennsylvania Road; sections of the end post, 
floor beams, stringers, eyebars, and lateral bracing 
being shown in place. In another unit of the 
exhibit the centre panel-post of this bridge was 
shown, with sections of the 23 great eyebars form- 
ing the bottom chord, the floor system being 
demonstrated by sections of floor beams, stringers, 
and bracings riveted in position. The exhibit was 
completed by a full-size eyebar, 12 in. by 2} in. by 
35 ft. This bridge consists of three spans, 553 ft. 
each, one draw-span 323 ft., and two approaches 
aggregating 2448 ft., and requiring in 
19,000,000 lb. of steel in its construction. 

A complete collection of shapes employed in 
structural work formed an important feature of the 
general exhibit, the sections and test-pieces dis- 
played being from the company’s Pencoyd plant. 

The Lidgerwood Manufacturing Company, of New 
York, exhibited among other things an interesting 
collection of winch machinery for use on board 
steamers. One of these is a double-cylinder 
single friction drum, while another is provided 
with duplicate cylinders, drums, and winch heads. 
The cylinders are of 8}-in. bore and 8-in. stroke, 
the two friction drums being provided with band 
brakes. This winch is designed to be operated by 
two men, and seems to be a rapid and economical 
machine, as two hoists per minute can be accom- 
plished when used at a single hatch. A third 
was the electric winch designed for the United 
States battleships Kearsage and Kentucky. It is 
driven bya general electric ironclad motor, entirely 
enclosed and impervious to water. It has a 
specially designed friction drum and two winch 
heads, and is intended for very rapid hoisting. 
The manufacturers claim that the Kentucky, pro- 
vided with this electric winch, broke all records 
for coaling battleships either in America or abroad. 
The Lidgerwood Manufacturing Company also 
exhibited a model of the marine cableway for 
coaling warships at sea; a device which has been 
accepted by the authorities of the United States 
Navy. In its final trial the apparatus trans- 
ferred 20 tons of coal per hour from the collier 
Marcellus to the battleship Massachusetts in a 
sea which was described as a little heavier than 
moderate, and with a distance of 400 ft. between 
the ships. It is said that with ships going 10 knots, 
as much as 50 tons of coal per hour may be trans- 
ferred from the collier. The latter is towed by 
the battleship at a spesd of from 6 to 10 knots. 
An engine provided with double cylinders and 
double friction drums is located just abaft the 
foremast of the collier. A steel rope } in. in 
diameter is led from one drum over a pulley at 
the masthead and thence to a pulley at the head 
of shear-poles on the warship, after which it re- 
turns to the second drum on the collier. An 
auxiliary rope, known as the “ sea-anchor line,” is 
stretched above the two parts of the conveyor line. 
This rope is attached by a ‘‘ knock-off hook” to 
the superstructure of the warship and rests in a 
saddle on the shear-head, after which it leads over 
pulleys fixed atthe head of the foremast and main- 
mast of the collier. At the end of the rope a drag 
or sea-anchor is attached, made of canvas and in 
the form of a cone, whose dimensions vary with 
the s with which the ships are to travel. In 
the trial which was made, the speed of the ship 
was 6 knots, the sea-anchor being Pit. in diameter. 

As the engine turns all the time in the same 
direction, it tends to wind in both parts of the 
conveying rope. One drum hauls in its part while 
the other pays it out under tension by the slipping 
ofthe drum. A novel form of load carriage is sup- 





ported by a grip from the upper part of the convey- 
ing-rope and by wheels on the lower part. This 
carriage can convey two loaded bags weighing 
420 lb. each suspended from a hook below the car- 
riage. An elevator takes the coal bags from the 
deck and hoists them to the masthead. The 
conveying carriage, in coming in to the masthead, 
immediately locks itself. As soon as the lock is 
released by an attendant, the engine operator hauls 
in the lower part of the conveyor line. The 
upper part of the line is thus drawn from the 
rear drum, thereby shipping the specially-contrived 
friction devices. In’ this way the carriage crosses 
from collier to warship, sufficient tension being 
supplied to insure that the bags shall clear the 
water between the vessels. The rope is drawn in 
at the rate of 1000 ft. per minute. The object 
of the sea-anchor line is to support the carriage, 
when empty, on its return to the collier. It allows 
the conveying-line to be slack, and prevents the 


overturning or twisting of the carriage; and at|4} 


times it also helps to support the load in its transit 
across. 

Another important exhibit was the Gruson turret, 
which has been erected between the two Ordnance 
Buildings. It is 55 ft. in diameter, and mounted 
within it was a 12-in. gun. This type of gun repre- 
sents the largest which will be manufactured in the 
United States fur coast defence. The turret and 
its equipment are the first of the kind made in the 
country ; they served to show the latest steps 


all} taken towards forming an impregnable system of 


defence. The exhibit was so arranged that visitors 
could go inside and examine the interior, the maga- 
zine, the method of supplying ammunition to the 
gun, and the various contrivances for attaining 
efficiency in actual service. 

‘The collective ordnance exhibit was extensive, all 
the largest builders of arms and ammunition in 
America having been represented. The collection 
made an imposing display, and attracted great 
numbers of visitors. 


oe 


THE NEW VICTORIA STATION AT 
NOTTINGHAM. 
(Concluded from page 800.) 


THERE are four interesting bridges across the 
station at Nottingham, and the important features 
in the design of these are illustrated on our two- 
page plate this week and on pages 832 and 833. 

In substitution of some of the streets demolished 
to provide a site for the station, a bridge, 40 ft. 
wide, for all kinds of traffic, has been constructed 
across the cutting at the northern end of the 
station, in addition to the public footbridge. It 
is known as York-street Bridge, and connects 
Mansfield-road with the eastern part of the town. 
This bridge is illustrated by Figs. 115 to 144 on 
the two-page plate. Two roads run at an angle on 
to the bridge at the western, or Mansfield-road, 
end, as shown on the plan (Fig. 115), forming 
a Y onend on the girder plan. The outside girders 
carrying the flooring of the triangular spaces 
at each side rest on the main bridge girders, 
which are therefore of heavy section, especially 
as their span is 70 ft. 10 in. The main girder on 
the north-west corner has the heaviest load. It is 
5 ft. deep, with g-in. web, reduced to $ in. at 
centre, and divided into 3-ft. 4-in. bays. The flanges 
at the centre, where the diagonal girder rests, is 
1ft. 10 in. wide, and is built up of six 3-in. plates. 
The diagonal member is connected with angles and 
bent plates for the whole depth of the girders, as 
shown in the various sections given. It has a 
span of 74 ft. 2} in., and is on a gradient of 
1 in 36, and does not differ materially from the 
other members of the bridge. Figs. 134 to 
138 illustrate the general type of longitudinal 
girder (D1). There are five spans in the length 
of the bridge, which is 278 ft. 3 in. over all 
between abutments, the structure being at about 
the widest part of the station. The spans vary, as 
marked on plan, from 66 ft. 9 in. to 47 ft. 8 in., 
and there are five lines of longitudinal girders, 
diagonally braced at intervals of 10 ft. along the 
length of the structure, as shown, while between 
two of them provision has been made for a pipe- 
way for gas and water mains, &., as shown on 
the cross-section (Fig. 116). 

As. shown in section, the cross-girders are 
1 ft. 4 in. deep, They are spaced 10 ft. apart, 
and are sivetel to the webs of the longitudinal 
members. Trough flooring, 8 in. deep and 4 in. 





thick, is laid upon and connected to the top flanges 
of the main girders. Concrete and granite sets 
make up the roadway. The parapets are carried 
by brackets built at 10 ft. centres as cantilevers 
upon the outer longitudinals. They are of 32-in, 
plates, and 6 ft. high. 

The bridge is supported on abutments and 
columns, and as a type of the columns in use 
throughout the station we reproduce the principal 
drawings on the two-page plate (Figs. 124 to 138), 
They are 2 ft. 6 in. by 2 ft. over all, and have been 
built up of twelve angles 4 in. by 4 in. by 3 in., 
connecting $-in. plates. The base of each column is 
5 ft. by 4 ft. by 1 in. thick, connected to the shaft 
by gusset-plates, as shown in Figs. 125 and 126. 
The cap and its connection are somewhat similar 
(Fig. 124). Each set of five columns for carrying 
the girders of the York-street bridge are braced 
together by lattice horizontal members, 1 ft. 4 in. 
deep, spaced 5 ft. apart, with diagonal bars 7 in. by 
in. braced at the points of intersection (Figs. 
120 and 121). The foundations of these columns 
and the cast-iron bases are illustrated by Figs. 120, 
130, and 131. 

The public footbridge across the station, under 
the main roof, is illustrated on the two-page plate 
by Figs. 145 to 160. It is practically independent 
of the station ; although the requirements of the 
town necessitated such a position that it penetrates 
right through the blocks of buildings on the plat- 
forms marked A and C on plan (Fig. 1 on page 678 
ante). The girders are carried right through without 
any connection with the buildings ; but it militates 
somewhat against the otherwise effective architec- 
tural appearance of the buildings. The construction 
of the bridge, which is 15 ft. wide, will be readily 
understood by reference to the engravings, Figs. 145 
to 150 showing the main lattice girders, Figs. 151 
to 154 the columns, and Fig. 152 the section 
through the station generally, while the bracing 
is shown on Figs. 153 and 154. Two massive 
stone fronts in the classic style of architec- 
ture have been built at the entrances to the 
footbridges from the new street along the east 
side of the station. Along this street, too, is a 
boundary wall partly carrying the main roof of the 
station and its principals, and this is faced with 
best pressed red facing bricks, with stone dressings, 
the bricks having been supplied by the Nottingham 
Patent Brick Company. 

The footbridge reserved for railway passengers, 
and extending from the booking-office across the 
station to the new street on the east side of the 
cutting, is 20 ft. wide for the greater part of its 
length, but is reduced to 8 ft. beyond the second 
platform, as it provides only an exit to the eastern 
part of the town, and not as an entrance to the 
station platforms. This bridge is illustrated on 
page 832 (Figs. 161 to 178). The bridge is con- 
structed of lattice girders. The western span is 
63 ft. 3in., the centre span 86 ft. 9in., and the 
eastern span 65 ft.3in. The girders in the two 
former cases (Figs. 161 to 168) are 7 ft. 11 in. deep 
over angles, but in the last-mentioned span, where 
the width of the structure is reduced, it is only 
6 ft. 6 in. The main girders are braced at top 
with a flat arch of lattice construction (Figs. 171 
and 172). The floor is composed of rolled steel 
joists 15 in. deep, placed at 3-ft. 8-in. centres, with 
;'s-in. curved plates between, and resting on 24-in. 
by 2}-in. by g-in. angles riveted to the joists 
(Figs. 172 and 175). These in turn are filled in 
with cement concrete, upon which 3 in. jarrah 
block flooring is laid (Figs. 177 and 178). This 
superstructure is carried on steel columns bolted 
at the platform level to foundations of brickwork 
carried to the bed-rock. At the western end one 
of the longitudinals is supported by a steel built-up 
column, similar to those shown by Figs. 151 to 
154 on the two-page plate, the other being carried 
upon the projecting end of one of the girders 
carrying the floor of the booking-hall, and forming 
a cantilever. This form of support was deter- 
mined upon as it was desired to have a gangway 
from this passenger footbridge communicating with 
the public footbridge which crosses the railway 
a few yards to the north. This gangway, 12 ft. 
wide, will facilitate the exit of large crowds from 
the west end of the passenger footbridge without 
blocking the booking-hall. The gangway is imme- 
diately to the east or station side of the booking- 
office building, and, as already indicated, is sup- 
ported on a projection of the girders carrying 
the floor of the booking-hall. This is the only 
connection the public footbridge has with the 
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station, and gates will cut it off when the traffic 
san be dealt with under ordinary conditions. From 
the passenger bridge there are two flights of stairs, 
12 ft. wide, to each platform. They are built of 
steel, resembling in design the footbridge itself. 

As has already been mentioned, a further en- 
trance or exit is provided from Parliament-street 
Bridge at the south end of the platforms. Parlia- 
ment-street crosses the site of the station about 
210 ft. from the face of Victoria-street Tunnel, and 
is one of the principal thoroughfares, communi- 
cating directly with the market, and the average 
width of the bridge is 80 ft.: we say average, 
as the sides of the street are not quite parallel. 
The railway lines at this point converge into 
the double set of rails in the tunnel, and thus 
the span on the north side—furthest from the 
tunnel—is 126 ft., and at the south side 76 ft. The 
abutments are of ordinary brickwork faced with 
blue brick, the foundations being carried to the 
rock. A cross-section of the superstructure, with 
one or two details, is given on page 833 (Figs. 179 to 
185). It will be seen that the main girders are of 
the plate type, spaced at 12-ft. centres, and braced 
together at 10-ft. intervals along their length 
by angle-iron diagonals, The girders vary in 
depth and strength according to the span. The 
heaviest girder—which has not only the greatest 
span, but helps to carry the entrance gangway to 
the two platforms below—is illustrated by Figs. 179 
to 183. It is the northernmost girder in the 
bridge, and weighs 74 tons 10 cwt. This girder is 
9 ft. deep over the angles, but the other girders are 
only 7 ft. 6 in. The parapets are of j-in. steel 
plates 8 ft. high above the pavement level, and 
are stiffened with curved lattice brackets outside 
(Fig. 184). On the inside they are lined to enhance 
the appearance with red brick and stone dressings. 
The flooring, as shown on the section (Fig. 185), is 
of troughs resting on the tops of the flanges of the 
girders, and filled up in the usual way with asphalte 
and concrete, the roadway being laid with granite 
sets. The space between the two southernmost 
girders is left open for carrying water and gas mains, 
&c., and the headroom is sufficient for workmen to 
walk through from manhole to manhole. Another 
interesting point is that at the south side holes are 
left in the parapet opposite each trough, to allow 
the steam emitting from passing locomotives to get 
away instead of condensing on the inside of the 
troughs. In view of this passage-way, the conduit 
left for water pipes, &c., is covered with a j-in. 
plate, so as to prevent the steam from getting into 
the conduit, either to incommode the men working 
there or to damage the pipes. The total weight of 
the bridge is about 620 tons. 

From the north side of Parliament-street Bridge 
there is an entrance to the station platforms, 
which are 34 ft. 9 in. apart at this point. Between 
the two platforms there is a footbridge of a length 
of 53 ft., supported on columns at a height above 
rail level almost, although not quite, the same as 
that of the Parliament-street Bridge. This foot- 
bridge runs parallel with, and 42 ft. distant from, 
the northern girder of the Parliament-street Bridge, 
and connection is formed by a gangway carried at 
one end on this northern girder, and at the other 
end on the southern girder of the footbridge be- 
tween the two platforms. This latter girder is of 
the plate type, 4 ft. deep, with heavy flanges 
to carry the gangway. e other longitudinal 
member of the footbridge is of the lattice type, 
the load being considerably less. The floor- 
ing is generally of the same construction as the 
footbridge across the station, shown in Fig. 175. 
The gangway between Parliament-street Bridge 
and the footbridge is of lattice girders 4 ft. 11 in. 
deep, suspended to the bottom of which are cross- 
girders 10 in. deep, placed at 3-ft. 8-in. centres, 
and supporting on top a flooring of ,5,-in. curved 
plates, with 3-in. wood blocks on cement concrete. 
The stairway leading from the footbridge on 
to the platforms is supported on steel built-up 
columns. Gangway, footbridge, and stairways are 
all covered in with woodwork and glazing, with 
zinc-covered roof, 

In Nottingham, apart from the Victoria Station, 
there are several interesting works, and without 
attempting to deal exhaustively with the subject, 
One or two of these structures may be here referred 
to; but as to the work generally on the northern 
Section of the line, that will be found described 
most completely in the paper entitled ‘‘ The Great 
Central Railway Extension ; Northern Division,” 
tead by Mr, Frederick William Bidder before the 








Institution of Civil Engineers, and published in 
vol. cxlii., part 4, of the Proceedings of the Institu- 
tion, Session 1899-1900. 

The Trent Viaduct is, perhaps, one of the most 
interesting bridges on the whole line. It is 
situated in the southern portion of the city 
and crosses the river and valley, the rails being 
32 ft. above the average water level. The viaduct 
carries four lines of rails, the width of the river 
spans being 103 ft. each. The river is about 270 ft. 
wide, but is crossed at an angle of 74 deg. 27 min., 
and owing to the heavy overflowing of the banks 
a long series of arches had to be built as approaches 
to the main spans. Flood-openings had also to be 
left in the piers of these arches. On the south 
side there are seven arches, then the three river 
spans, next three more arches and a girder span 
of 66 ft. for the new boulevard along the river 
embankment at the north end. The total length 
of the viaduct is 864 ft. The arches are all alike, 
segmental, with a radius of 17 ft. 24 in. The 
span is 31 ft. 3 in., the arch has a rise of 10 ft., 
and its thickness at the crown is 1 ft. 104 in., and 
at the springing 2ft. 3in. The piers for these 
arches are founded on gravel beds, the width 
being 4 ft. 6 in. at the springing and 4 ft. 10} in. 
at the base. The piers are 74 ft. 9 in. from nose 
to nose of cut-water. In this length there are 
three arches, one 9 ft. wide and two 6 ft. wide, 
the top extending to flood level. The spandrils 
are dealt with in the same way as in the three and 
five-arch structures on the line. 

The south abutment is 20 ft. thick at the bottom 
and 18 ft. at the top, with five pockets in the width. 
These are 8 ft. 9 in. square, the two outermost 
being rather less in width. They are arched over at 
the top. The banks behind were carefully built 
up in layers as with the other bridges. There are 
straight-back wings for a depth of 28 ft. 6 in., and 
in addition heavy retaining-walls for the purpose of 
guiding the flood water through the arches. It is 
also intended to lay 12-in. stone pitching along the 
toe of the embankment for a considerable distance 
beyond the abutment to counteract any wash from 
the floods. 

The abutments immediately adjoining the river, 
and carrying the heavy girders, are truncated to 
suit the skew of the river, being 14 ft. 11 in. thick 
at the one end and 35 ft. 4 in. at the other. They 
are built with pockets similar to those in the main 
abutments only to save brickwork. The foundations 
for these abutments are carried down 25 ft. below 
the surface level—right down to the sandstone 
rock. The first 6 ft. is of concrete, above which 
the work is entirely of brickwork. The concrete 
extends beyond the brickwork by 18 in, on all 
sides. 

The abutment for the ‘‘ boulevard” span, which 
is 66 ft., is 13 ft. 6 in. thick on the river side, with 
pockets 3 ft. 9 in. wide and 8 ft. long, and on the 
city side 6 ft. 9 in. thick, with counterforts at 
the back. On this latter straight-back wings are 
built into the bank for a distance of 29 ft. 9 in. 
from the face of the abutment. 

Coming now to the steel superstructure, and 
taking first the main river spans, it may be said 
that the centre girder is 111 ft. 9 in, and the two 
side girders 112 ft. 6 in. long, but the steelwork of 
all three is practically the same. The supports in 
the rivers are piers—one for each of the four girders 
for each span—so that there are two lines of four 
piers. These piers had to be sunk under com- 
pressed air, forthe stratum was sand and gravel, so 
that prudence required that it should be taken out 
by hand, and not with steam diggers worked from 
above, which might have involved trouble in in- 
suring that the piers would be vertical. Although 
laborious, the work was without noteworthy inci- 
dent, and the usual compressed-air plant, with locks, 
was mounted on a staging extending right across 
the river. The bottom part of each cylinder 
provided with a cutting edge was 10 ft. in diameter 
and of 2-in. metal, but above the cutting edge it is 
only 9 ft. outside diameter, and of 1}-in. metal. 
It was built up in sections of 4 ft. indepth. Three 
or four were jointed together in the first instance, 
and the soft material in the bed of the river—in 
which there was 5 ft. to 6 ft. of water—removed 
from the interior by grab dredgers; then com- 

ressed air was brought into use and the pressure 
of 10 1b. to 15 Ib. was found sufficient to keep the 
water from coming in under the cutting edge or 
through fissures. The cylinders were filled with 4to1 
cement concrete and brickwork above, and at the 
top the two forming one pier are braced together 


by lattice girders forming a box section, the depth 
being 4 ft. and the distance apart 3-ft. centres, 
making the width also 4 ft.; steel bands surround 
the cylinders and the girders are riveted to the 
5 9 ends of the bands. Granite stones, 8 ft. 
y 5 ft. 6 in. by 2 ft. 3in., are placed on the top 
of these cylindrical columns, carrying the bearings 
for the girders in the form of an iron casting. On 
the brick abutments at either end roller bearings 
are provided In this case the base stone is also 
granite, the bearing consisting of a lower and 
upper plate of cast iron, with seven steel rollers 
in. in diameter and 2 ft. 94 in. long, with 
bearing ends about 2 in. in length, carried on 
steel bars, forming the sides of the cast-iron box. 

The main girders are of the} lattice type, 
12 ft. 9in. deep, the top flange being 2 ft. 6 in. 
wide, and the bottom boom 1 ft. 94 in. wide. 
The top flange has a hipped end. ‘The weight 
of one of these girders of a total length of 112 ft. 
is about 54 tons. As to the decking of the bridge, 
the cross girders are of the plate type. Their 
connection with the longitudinals is interesting : 
a web-plate is riveted to the lower ends of the 
verticals of the main girder, and to this web 
again are riveted four angles, forming a + with 
connecting plates between. This construction 
extends below the bottom boom of the main 
girder, and to it is connected the web of the cross- 
girder. The cross-girder is therefore suspended, 
the idea being that by this arrangement the strain 
due to the deck and its load will be centralised in 
the main lattice girder. 

The cross-girders are placed at 8-ft. centres, the 
vertical stiffening scant of the longitudinals 
being fitted accordingly. The transverse girders 
are 2 ft. 2 in. deep at the centre, and 1 ft. 9 in. at 
the ends, that being in both cases the depth of 
web. The rail bearers are supported on the bottom 
flanges of the cross-girders, which are 1 ft. 3 in. 
in width. The longitudinals are tied at 32-ft. 
intervals by curved bracing of the lattice type. 
The main girders were built up on staging across 
the river, so that there was no feature of note in 
connection with the work of erection. 

Plate girders of the hog-back type were used in 
the construction of the span over the boulevard on 
the north bank of the river. The depth in the 
centre of these girders is 9 ft. 6in., and at the end 
7 ft. 6 in. The girder is divided into 18 bays, 
each of 4 ft., and the web is of }-in. steel. The 
flanges at top and bottom are 2ft. wide. There are 
four such girders—two for each double line, as 
in the main river spans. The top flanges of the 
cross-plate girders are also curved, the depth at 
centre being 2 ft. 2in. They are carried at 8-ft. 
centres on the bottom flange of the main girder, 
with a gusset plate to strengthen the connection. 
The 4-in. curved plate of the floor is riveted to 
the top flange of the girders and the rail bearers. 
Weeping holes are left at the end of the floor 
plates, to which there is a fall, with pipes to carry 
off the water to the river. 

Through the southern part of the city of Not- 
tingham there is a viaduct about 1000 yards long. . 
This viaduct consists of 53 arches, interspersed with 
which are twelve girder spans, some of them of 
considerable importance. One of the brickwork 
spans is 45 ft. on the square, and 48 ft. 2# in. on 
the skew, and the others vary from 36 ft. to 
31 ft. 3 in. The first-mentioned span is over the 
Nottingham and Grantham Canal. e others are 
for the most part between thoroughfares which are 
crossed on girders. In some cases the foundations 
for piers and abutments had to be carried to a 
depth of 26 ft. The station at Arkwright-street is 
on the Nottingham Viaduct ; a light structure on 
columns carrying the platforms, the booking-office 
buildings being on the street level below. 

The crossing over the Midland Railway at their 
Nottingham Station, however, calls for more than 
a passing note. The Midland Railway is here over 
270 ft. in width, and to secure an intermediate 
support between abutments it was ne to 
divert some of the lines slightly to the southward. 
The lines cross each other on the skew. One of 
the spans is 171 ft. on the skew and 163 ft. on the 
square, the other being 104 ft. and 100 ft. respec- 
tively. 

The main girders are of somewhat similar con- 
struction to but heavier than in the case of the 
Trent Viaduct, the 171-ft. girders being 19 ft. 7 in. 
deep in the centre, and, instead of being hipped at 
the ends, they are of the hog-back type, the depth 





at the ends being 13 ft. These girders are placed 
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OETAILS OF CONNECTION OF JOIST TO GIRDERS. 


at 29-ft. 6-in. centres, and the flooring is practically 
the same a3 in the case of the Trent Viaduct. The 


iers, however, differ. They are of the same diameter 
rom top to cutting edge—12 ft, outside measure- 
ment. As the subsoil was saturated with water, 
and it was important that the permanent way of 


the Midland Railway should not be disturbed, the | 


cylinders in this case also were sunk under com- 









CENTRE SPAN DETAILS OF MAIN GIRDER. 
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Cer. to Cer, of Girders 219 
CROSS SECTION 


|over the street leading to the Midland Railway 
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Station. The main girders are of the lattice type, 
the depth over all being 10 ft. 5$ in., and the 
length 58 ft. over all. There are only two girders 
to line with the main girders over the railway. 
Some ingenuity was required in connecting the 
girders with the main spans; but it is scarcely 


worth while entering into full details. The cross- 


pressed air, the presaure being about 101b. The’ 
work was carried on from a staging over the Mid- | 


land line, which was also used for erecting and 


riveting the girders. The cylinders were carried | 


right down into the rock,‘and even then a bore was 
driven about 8 ft. further into the rock, as in the 
case of the Trent piers, to insure that it was not 
merely a narrow belt, _Cast-iron cylinders were 
only carried to above the water-bearing strata. 
They were filled in the bottom with concrete, and 
in the top part with brick which was carried to the 
surface level, where a granite block was placed to 
serve as a base for a steel built-up stanchion on 
which the main girders are carried. The steel 
columns consist of four squares, formed separately 
of channels, angles and plates, as shown on plan, 
and these again are connected by webs and angles, 
forming a column 5 ft. by 4 ft. They are fitted 


with a heavy base-plate at the bottom, through | 


which they are secured by lewis bolts of great 
length, extending through the granite base right 
into the concrete encl by the cast-iron cylinders 
below surface level. Ornamental cast-iron caps 


help the appearance of the columns. Each pair of 
columns for the width of the bridge—for a double 
line—are braced together. 

Immediately north of this there is a third span 





girders are of the plate type at 6 ft. 4-in. centres. 
At the north end of the viaduct the line enters 
the Victoria-street Tunnel. 





THE JOHN COCKERILL COMPANY. 

THIS company was in a less prosperous condition 
during the year ending June 30, 1901, than in 1899- 
1900. A stagnation prevailed in business during the 
closing months of the past financial year, but the com- 
pany maintained its ground better than might, 
perhaps, have been anticipated, in consequence of 
sacrifices made by it in former years to improve and 
develop its means of production. The policy of 
making considerable redemptions of outlays on capital 
account for improvements was continued last year ; 
but notwithstanding this, the council of administra- 
tion was enabled to maintain a dividend at the rate of 
4l. per share. The rough balance at the credit of the 
profit and loss account for 1900-1 was 260,474/. Of 
this sum, 85,3667. was further written off for depre- 
ciation of premises and tools—viz., 8 per cent. for pre- 
mises and 16 per cent. for tools. The revenue account 
was also debited with the following items: Bank 
interest and commission, interest on obligations, &c., 
79371.; general expenses, 20,764/.; subsidies in favour 
of employés and workpeople, 11,200/.; allowances for 
bad debts, 6374/.; depreciation of securities, 11,200/.; 
and reduction in value of stores, 34,000/. The balance 


| remaining was, accordingly, 83,6007. Of this balance, 
80,0007. was applied to the payment of the dividend 
of 4/. per share, leaving a reliquat of 3600/. to be 
carried to the credit of 1901-2. The investments of 
the company stood at the close of June, 1901, at 
155,785. The production and profits attained at the 
company’s collieries and calcining establishments in 
1899-1900 were the largest since 1870. It is not cur- 
prising, accordingly, that the production of 1900-1 was 
smaller, and that the profits in consequence of an in- 
crease in cost prices, not compensated for by an equiva- 
lent advance in selling prices, were considerably re- 
duced. The rise in the prices of fuel enabled the com- 
pany to advance miners’ wages to the extent of 10 per 
cent. in 1899-1900 ; the present state of affairs is, how- 
ever, less favourable, the cost price not having fallen 
in the same proportion as the selling price. Notwith- 
standing the reduction in production occasioned by 
industrial depression during the second half of 1900-1, 
the profits derived from the company’s mineral 
deposits last year were in excess of those obtained in 
1899-1900. Some important works have been carried 
out in the company’s Ottange and Kirchberg mines; 
and these improvements have considerably reduced the 
cost of production. The production of the company ® 
blast-furnaces in 1900-1 exceeded the corresponding 
production in 1899-1900 by 17,000 tons, but the rise 
in raw materials, coupled with the decline in the 
selling prices of pig, involved a reduction of profits. 
The recent firmness of hematite pig in England has 
brought more activity to Belgian markets, and the 
company will be shortly enabled to re-light certain 
| blast-furnaces which it had blown out in order to avoid 
| an excessive accumulation of stocks. The companys con- 
| struction workshops having first to execute numerous 
| clients’ orders for gasengines, wereonly able tosupply the 
' blast-furnace division last year with a single engine of 
| 600 horse-power, which has worked in o satisfactory 











O 
a 
= 
2) 
2) 
a 
1) 
Zz 
3) 


Dec. 20, 190r.] 











“pueysyjimjou “4y01d v 4% pexIOM ueeq s¥y eOTAJOS 

TLL pues pusysQ eyy, “worjefduioo jo osinoo 
Uy MOU St WREquZTTY sseoulTg OY; pure “eolAres O3UT 
443n01q useg sey IeOePY Op UOIYG OY} pourvU.sJOUIEE;sS 
MOU Y ‘0061-66ST JO9804} JO Sse0xe UI “4U90 Jed Og o10M 
Auvdwioo e144 jo suoryesedo Surpyinqdiys ey} Surpuey3e 
syyoad oyy, °Z-1061 JO 34ed 103%013 oy} JO} syI0M 
24} 03 yuomAojdwe [ny ensue 04 QuUoIOIgNS st pusYy 
Ul MOU BIEpIO Jo JoquINU SGT, ‘OOGI-6681 Ut pourezze 
080]}.11BY} 10940q O10M 4NO PexIOM s9][NSeI [BIOUeUY ayy 
pue ‘soorid A10j0"js1I9e8 48 pomleqqo e10M 4uoulziedep 
SIq} ut reef 488] peAteoel SJopio eyy, ‘1eMod eatjoul 
@ sv o[vos efivy @ uodn poeonporur uceq sey 4410 
-Lijoe]@ pure ‘sivok 04 488] Oy} ZalInp suoMeoyIpoM 
(aoopf oe peousiiedxe sey JuourYyst{qeyso Surpring 
-diys naan OUT, 8104 000g A[zveu Jo 4U04xe 094 03 
YIOMOESp1Iq 10j POateoel Ueeq OS] GABY BIOPIO pur ‘ZOET 
jo Surads 049 [1yun yuourfo;due poinsse 018 SyIOM I0T10G 


“@-azauis » 


‘WV HONILLION 





ey, ‘Te00 Jo cord ySry on9 Zurpueqsy41a4ou ‘198.187 “4000 
Jed cz osje e10Mm sqyord oy} £OO6T-668T UI Ueqy er1OUT 
810} YOST 10 ‘su04 ORS Jnoge sem eed 488] JNO pouInz 
YyIoM sopiog yo Ayyuenb ey], ‘ewoo 0% oul}: Zuo] 
@ Joy yuowrAojdure pornsse o18 SyIOA O43 pus ‘vet 48¥] 
4U04Xe ITe} B 0} PAATOOEI O1OM BEATZOMIODOT 10} SIOPIO 
*e8TDIOXO YUCIIND OY} JOY Pood osye Ss] HOoTJNo oy} pus 
‘ze0X 488] s10pio y{tM perddns jjom sem yuewsavdep 
AroyH18 oy, ‘posmmboe couersedxe ey yo couenbesuoo 
UI NO. peuiny Ueeq CAvy FOTIZUe yUsT}eOxe pu ‘penuly 
-uoo ATeATWow UeSeq S¥Y SeUTBUe BBB JO TOI}ONIysU0D EY 

Q06T-GE8T UI uvYy “yueo sed Oz Aq 10430q e10M 83G0I 

049 pure ‘7000O8P JO spavadn sea syIOM WOT}ONI4su00 
yeo1ueyoour s, Auvdui0o ey} ur rveX 488] oUOp FIO ayy jo 
eN[vA CYT, “yUN0008 UZTe10} pue OWOY 440q UO [eI10} UI 
AeMIreI 10} B1OPIO JOYZINJ Barurezqo jo yooedsoad * osye 
sey Auvduioo 044 pue ‘(Z06T-106T ‘eune) see quozano 
04} 10} [Je sestur0id yuew41edep sty} JO Yoo Jepi0 ey J, 


‘a ezour> “s°UIaHI2 





‘erour “jue0 Jod Gg] 910M poster sygod 04} yng £ OOGT 
“6681 Ul Ueyy JoT[euMs 4eyMouIOS SEA IVOA 4SET SHIOM 
yooya s,Ameduioo e493 Jo uoyonpoid eyy, *£10;08]814e8 
SI OBTOIEXS JUEIITIO CY} IOJ Hoo]qQNo oy4 pur ‘ 488] 
pefodme ATjnj ere sotspunoy s,Auvduioo eyy, ‘em0o 
0} OUIT} OWOS JOJ VOISIAIP SITY} UI pernsse SI FIOM ‘o4eI 
Aue 4 “nq ‘eamerounwmer A10A 40u [48 o1¥ seolTg 
"8004 000‘S0T 04 1804 ys¥] pourpoep ‘su0} OO'ETI 93 006T 
“6681 UI peyuNomeE YoryA ‘syxI10M Ja0}8 8, Aueduioo 044 
jo uoyonpoid oy, “Ysty [48 SVM sTeIIOyemM MPI JO 
4800 ey} opty ‘reef 43 Jo o[pprur ey} 4noqe perznos0 
yorym soolid ut qey divys & jo uoye, et 4unoooe 
yt Aroqovysiges se popaeZe2 eq Aevum avok 4suy syIOM 
yoo3s 8,Aueduioo 64} wos pestieer syyoid ogy, ‘ewoo 
0} syjUoUI [v1eAe8 Joy pofojduie yuowsredep 814} dooy 
0} puvy uo sIeplo qyuoIoyjns Mou sey Auedwoo oy, 
"0061-6681 Ut 8104 OOO‘TE 4314 poredwoo se ‘su04 0000S 
sem Aueduoo oy} fq seek 488] opeu aor jo £414 


‘2? esau19 


(‘ogg bog vas ‘woudiwosaq 40,7) 


‘UHANIONGA ‘NVHONILLON 


aNV NOCNOT 
LV NOILVIS AVMIIVHY VIHYOLOIA AHL YHAO FAOCIYA LAXULS-INAWVITYVd 


“TO ‘LSNI ‘NW ‘AUUVd GUVMaGA “UW 





-uwnb 0 “qgoid A10qoejstyesun I9yjeF0j7e. you & 
pee 294} pesojo sy10M oz sAuedui0o oy} 
‘SoOUBISUINOIIO S|GVINOABJUN JO UOT}eUIQUIOD sTyy Bat 
-pueqsyyaqoiy ‘seorid soySty 48 s[eiioyeUI AVI WTA 
poyddns eq 03 pey sqIOM OI! eyy ety ‘poutjoep 

syoupoid peystuy jo cord 944 £ sorzyun0o Satin0q 
-yZreu JO uoNMeduUI0D eyes0jeAuI o4y Aq Aypuoces pue 
‘seATOSUIEY} SIORVUIUOIT ULIZjegq uUeoMyeq Suls8n148 
ereass Aq 481g poonper useq SZutaey seord 1198 
‘septs [[@ UO 4yNO UAOTG OOM seovUINy pur ‘ 048 
erom suey Auem ‘{Aijsnput yeorZinjpejou ueSjeq 
103 euo pea e sem vot qsed oyy, ‘woy} 10j Aress000u St 
yory AZs0ue 949 Auvdmoo eq} Jo eolAres O1A409T0 pus 
SYIOM UOIL O44 GINdEs Ose PUL syUeMICIINber UMO 841 
4OOUl [[IM STyy {4uNoode [[NJ 07 seF cowUINy-48e7q UNA 
0} WOISTAIP 049 OTQBUO [ITA GOI As ‘sout#ue yeoAes WQIM 
UOISIAIP soBUIN-4seTq ey} ‘IeAeMmoy ‘A]ddns A],204G8 
04 sesodoid uonerysturmpe jo [Ioun0D eyy, ‘louueUr 


nw ezoNrD 
“L a 


+ 





peers cts 


i sees iN Re 


et ae et 


SSeereur at aa 


834 


ENGINEERING. 





[Dec. 20, 1901. 








ing the competition of othr lines. The orders 
on hand at the commencement of October, 1901, 
represented a total value of 595,360/., as compared with 
a corresponding total of 657,600/. at the commence- 
ment of October, 1900. The staff employed at the close 
of June, 1901, comprised 9510 persons, as compared 
with 10,112 at the close of June, 1900. The wages 
paid in 1900-1 were 502,634/., as compared with 
499,635/. in 1899 1900. The company has formed a 
savings bank for the benefit of its workpeople, and the 
deposits in this bank increased from 227,980/. at the 
close of June, 1900, to 261,410/. at the close of June, 
1901. A gold medal was presented last year to 
M. Bourgy, who has ac as secretary to the 
company for thirty-seven years, and who has in one 
way or another been a member of its staff since 1857. 





MOTOR WATER-CAR. 

Ws illustrate on page 828 a motor water-car, con- 
structed by the British Electric Car Company, Limited, 
of Trafford-Park, Manchester, for the London United 
Tramways. Its purpose is to water rails and clean 
grooves. The design is an improvement on the 
arrangement ordinarily used. It consists of a rect- 
angular tank, to hold 1600 gallons, raised to give a 
good head to the water. It is carefully stayed to the 
frame, and is also made rigid by cross-stays or wash- 
plates, there being the necessary means of access to all 
compartments. The water passes from the bottom of 
the tank through a 1}-in. valve worked from the plat- 
form by a lever, and then passes down pipes through a 
3-in. nozzle direct into the grooves of the rail, which 
are thus rapidly and effectively cleaned. The car is 
equipped with Standard electric motors and con- 
trollers (not shown in the illustration), similar to those 
employed on the rolling stock of the line. The tank is 
framed round, and over it is a roof, with an extended 
canopy above the platform. The wheelbase is 5ft. 6in., 
so as to suit the sharp curves into the dépét. Sanding 
the rails is regulated by special mechanism from the 
platform. A rocker panel of sheet steel closes up the 
opening below the tank and the sides cf the sills. 

here are hinged steps and handrails round the sides, 
and a manhole in the roof for filling purposes. 





QueEmNBOROUGH Prer.—The South-Eastern and Chat- 
ham Railway Company is about to rebuild its Continental 
pier at Queenborough at a cost of nearly 90,0007. 





BgneGat AND NortH-WesTerRN Rattway.—The Bengal 
and North-Western Railway Company, Limited, reports 
that its Doab lines are now practically completed, except 
a bridge over the Gogra at eae progress has 
been made with this bridge. The Tirhut extensions are 
also practically completed, except a bridge over the Kosi. 


Our Coat ABRoAD.—The export coal trade—the ex- 
ression ‘‘ coal ” comprising also coke, cinders, and aera 
uel—appears to be still affected to some extent by the 
export duty of 1s. per ton recently imposed upon 
clearing from British ports. The shipments for Novem- 
ber were 3,469,365 tons, as compared with 4,059,523 tons 
in November, 1900, and 3,511,483 tons in November, 
1899. The principal shipments of the month ae 
as a with those of' the corresponding months of 1900 
an 


_——— ee eee 
Country. Nov., 1901. Nov. 1900. Nov., 1899. 





tons tons tons 
Sweden and Norway --| 882,857 441,885 323,230 
Germany .. oe --| 483,180 537,012 414,023 
France os oe --| 887.272 789,556 604,188 
Italy .. a we -- 612,548 482,014 409,725 


| 


The aggregate shipments in the eleven months ending 
November 30, this year, amounted to 40,334,579 tons, as 
compared with 42.503,014 tons in the corresponding 
period of 1900, and 39,619,132 tons in the corresponding 
period of 1899. 





Ovr Rats Aproap.—Ibt is now tolerably clear that, 
foreign competition or no foreign competition, 1901 will 
be a Erie year in the annals of our export rail trade. 
The shipments in November were 39,919 tons, as com- 
pared with 29,147 tons in November, 1900, and 31,941 
tons in November, 1899. The principal shipments of the 
month com as follows with those of November, 1900, 
and November, 1899: 





Country. | nov., 1901. | Nov., 1900. | Nov., 1899. 





| tons | tons tons 
Denmark... ae | 8787 | 416 
Argentina .. ae | 8088 3,494 911 
British South Africa nef 3073 6,110 2,536 
British India os os} §363 16,051 13,327 
Australasia .. ss os} 9917 3,621 6,840 
Canada - as $e 7662 266 


| | 


Tne chief feature, it will be observed, of the exports for 
November was the largely augmented demand for British 





rails in Argentina and Canada. The aggregate exports 
in the eleven months ending November 30, this year, were 
426,785 tons, as compared with 343,852 tons in the corre- 
sponding period of 1900, and 433,859 tons in the corre- 
Sponding period of 1899. 





THE HYDRAULICS OF THE RESISTANCE 
OF SHIPS.* 


By Epaear C. Tururp, A.M. Inst. C.E. 
Tue object of this paper is to investigate the dis- 


same hydraulic radius as the channel under observation. 
For any particular pipe or channel the results will 
appear in a straight line on a slope of 2 horizontal to 1 
vertical, where the resistance varies as V*, and on a slope 
of 1 to 1, where the resistance is simply proportional to 
the velocity, and so on. 


covery of a phenomenon in the laws of motion of water| Commencing at the bottom of the diagram, the various 


which has an important bearing on the variations in the 
resistance of ships at different speeds, as well as upon 
the problems which civil ineers have to deal with in 
navigable channels and tidal estuaries. , 

Briefly stated, the phenomenon which the author has 
discovered is that there is an enormous ——— from 
the laws of stream line motion as enunciated by Poiseuille, 
Osborne-Reynolds, and others, when the dimensions of 
the channels or pipes are such as to have hydraulic radii 
exceeding 1 in. or 2 in. 

It is well known that water moving in small pipes 
experiences frictional resistance which is approximately 
proportional to its velocity. At a certain “critical 
point” the nature of the motion changes, and at higher 
velocities the resistance varies as V* V4 or thereabouts, 
and at still higher velocities the ratio becomes more 


lines indicate the following data : 


1, din. pipe .. Osborne-R-ynolds. 
itto . 


2. nS Darcy. 
3. 4-in. pipe ... en ... Thrupp. 
4, Ditto Suh ab ... Darcey. 
5. Ditto ae ae 

6. de pipe... ses J. Leslie. 
7. Experimental trough Thrupp. 


8. 15-in. pipe... ae we 
9. Head raca of mill on the 
River Kennet ... aie * 
10. River Thames ‘i 
1L. River Irrawadi ... ... R. Gordon, 
12. Rio Las Palmas... ... Reavy. 
13. River Mississippi 1882 Commission. 
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rye and the resistance is generally proportional to 
8 to V2, 

Professor Osborne-Reynolds investigated the pheno- 
menon of the “critical point,” and in the Philosophical 
Transactions of the Royal Society he laid down the law 
that the critical velocities for pipes of different dimen- 
sions varied in simple inverse proportion to the diameters 
or hydraulic radii. 

The author has proved by experiment that this ‘‘law” 
relates to an extremely limited range of conditions, if it 
can be regarded as a “law” at all. The error is equiva- 
lent to an assumption that two given points on a line 
prove that line to be straight, whereas it is obvious that 
1p might be a curve, and in the present case the actual 
lineis of hyperbolic form, and Professor Reynolds’s ‘‘law” 
represents a tangent at a certain point on one limb of the 
curve, and it so happens that the other limb of the curve 
is of far greater practical importance. 

The author’s experiments show that when the hydraulic 
radii are — than 2 in., the critical velocity increases 
with the hydraulic radius, and he has traced the critical 
velocity phenomenon and the stream-line law of resist- 
ance from the conditicns of flow ina pipe tin. in diameter 
up to those of the lower reaches of the Mississippi. In 
the latter case he finds the critical velocity in channels 
60 ft. deep to be many thousand times as much as indi- 
cated by the Osborne-Reynolds “law.” 

The accompanying diagram, pane to a logarithmic 
scale, indicates some of the chief experimental data bear- 
ingce this question. 

he horizontal scale represents the logarithm of the 
hydraulic gradient (log. S) expressed as the co-secant of 
the angle of inclination, and the vertical scale represents 
the log rithm of the discharge (log. Q) in cubic feet per 
second. In the case of open-channel experiments, the 
discharge is calculated as that of a circular pipe of the 


e Paper read before the International Engineering 
Congress, Glasgow, 1901. Section IV.: Naval Architec- 


Numerous indications of the phenomenon appzar in 
other published records of hydraulic experiments, and 
per d have invariably been regarded as erratic by the 
authors of the experimants, or their critics, and in no 
case can the author find the slightest suggestion of the 
possibility of the critical point occurring at such high 
velocities. 

The results of the trough experiments (No. 7) are not 
shown in detail on the diagram, as they are complicated 
by differences of hydraulic radius, but the two lines shown 
indicate the general result. 

The critical region is located on the diagram between 
the dotted lines A A A and B B B, whereas by the 
Osborne-Reynolds ‘‘law” it would be somewhere about 
C Cand DD. 

The line E F GH represents an example of the com- 
plete law of flow for a channel of constant hydraulic 
radius. The portion E F would be ona slope of 1.8, or 
2 to 1, and the portion G H on a slope of 0.8, or 0.9 to 1, 
whilst the intervening portion F G is a reverse curve, 
having a slope of 3 or 4 to 1 in its flattest part. 

A confirmation of the anthor’s conclusions is afforded 
by a study of the nature of channel beds, and the scouring 
power and silt-carrying capacity of water flowing at 
various depths. The depths and velocities which occur in 
channels where the beds are accumulating very fine silt 
agree closely with the critical velocities arrived at from 
the surface slope and velocity measurements. The con- 
clusion is obvious, namely, that fine silt is dropped 
in stream-line currents and scoured when the velocity 
rises above the critical point and changes the flow to 
sinuous motion. Baumgarten was one of the first to 
notice (on the Garonne) that silt rose when the motion 
of the water became sinuous. It has since been frequently 
noticed - § others, but no one has hitherto shown the con- 
nection of this with the critical-point phenomenon. 

Mathematical theories of the velocities required to move 
solid particles in water have been advanced from time to 
time, and have been in some slight degree confirmed by 
experiments on a small scale under certain conditions, 
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but they entirely fail to agree with the cbserved pheno- 
mena of scour in large channels, for there are innumer- 
able instances where the velocities at the bottom of the 
channels are sufficient, according to mathematical theories, 
to roll along large cubical boulders, whereas, in fact, they 
hardly disturb fine silt or sand. 

No mathematical theories hitherto advanced can 
account for these critical-point phenomena, because the 
assumptions upon which they are based have nod been 
ascertained by experiment. aR ASS 

The problem of the resistance of ships is intimately 
connected with this critical-point phenomenon and 
with certain wave-motion phenomena, which the author 
has also found experimentally to differ from the views 
advanced by some eminent writers. 

The theory of steamship resistance has undergone many 
changes and much discussion, and valuable contributions 
to our ma ge i of the subject have been made by 
Beaufoy, Sir J. McNeill, Poncelet, Rankine, Scott 
Russell, Bramwell, W. and R, E. Froude, Kirk, Mansel, 
Denny, and others. The outcome of all these investiga- 
tions is not a triumph for ‘ Hydraulics as an Exact 
Science.” 

The generally-accepted conclusion is that the experi- 
mental model system of estimating a ship’s resistance 
according to the mode of comparison enunciated 7 W. 
Froude on the principles of ‘‘ similar motions ” laid down 
by Newton, is the best system yet known ; but even that 
method requires some ‘‘ doctoring ” to make it fit in with 
the results of actual trials. Why is it so? The answer 
is, that the motions of the water past the model and past 
the ship at the so-called ‘‘ corresponding speeds” are not 
precisely ‘‘ similar motions” owing to the critical velocity 
laws which rule the motions within the limits of speed at 
which such trials are usually made. It is customary to 
circulate all the known sources of resistance on some 
sort of a scientific basis, and to call all the rest ‘‘ wave- 
making resistance,” and this phrase is used to smother a 
great lack of knowledge. 

The experiments of Beaufoy and Froude on the “skin 
friction” of planks or plates towed through water sup- 
plied data which have been largely used for estimating 
the frictional resistance of water against the sides of 
ships. Certain allowances may be made to take into 
account the effect of the following wake in reducing the 
friction in the after part of the vessel, in accordance with 
the results of Froude’s experiments ; but the assumptions 
which are made in applying these data to the cases of 
actual ships are not entirely warranted by facts ascer- 
tained in other departments of hydraulic science. For 
instance, experiments on pipes and open channels show 
that it is erroneous to assume that the friction per square 
foot of wetted surface is necessarily the same in all cases 
where the velocity of water flowing against it is the same. 
The actual amount of friction depends on the dimensions 
of the channel and the nature of the motion of the water 
as well as upon the velocity. That this is also the case 
as regards ships is only a natural conclusion, and there 
is strong evidence in favour of this conclusion being 
derived from the results of certain experiments. There 
is a tendency to attribute all obscure phenomena in ship 
resistance to ‘‘wave action” of some sort; whereas ib 
may be that in some cases the appearance of the waves 
is only an effect, and not the cause, of the phenomenon. 
Not a few ships have had their performances improved 
by the process of cutting them in half and inserting a 
— body lengthening piece in the middle. Canal 

tges of similar cross-section and of different lengths 
have long been known to present very similar resistances, 
and the recent experiments of De in France have 
conclusively proved that large differences in length 
may make practically no difference whatever in the 
resistance. Froude’s experiments with models having 
various lengths of parallel body showed great fluctua- 
tions in resistance coincident with the existence or 
absence of the crest of a transverse wave near the 
stern of the model, and he concluded that the fluctua- 
tions of resistance were due to the positions of the 
accompanying transverse waves. But what do these 
positions ar ry upon? It is frequently asserted in 
text-books that water passes a ship in ‘‘stream lines,’ 
after the manner of the striped films in Professor Hele- 
Shaw’s recently-published experiments. The author be- 
lives that there is a serious f y underlying this theory. 
In passing through a shallow and restricted channel in a 
steamer, the eee Pnenes may be observed of the 
water near the banks first showing the approach of the 
vessel by sinking in level. This often occurs abreast 
of the bow of the vessel, and indicates that there isa 
diagonal undercurrent from the point where the sinkage 
occurs towards the stern of the vessel, where there is a 
natural depression in the water level. The water to fill 
the depression is thus drawn from the direction where the 
nearest still water exists (undisturbed by the forward 
movement of the vessel). The well-known action of vessels 
moving in the Suez Canal sucking or drawing moo’ 
vessels towards themselves is due to the lateral component 
of this diagonal undercurrent. In the open sea a similar 
undercurrent no doubt occurs, conveying water from the 
area in front of the diverging bow waves to the area of 
depression behind the stern of the vessel, and forming 
& virtual bottom to the peereny mpen which the waves 
accompanying the vessel roll. e pose rey 0 of the 
undercurrent is constrained to settle down to the depth 
corresponding to that required by a trochoidal wave for 
travelling atthe speed of the vessel. It is not necessary to 
pom that — 2 a ee ee re va re _— 

argin, but the effect is practically equivalent to that 
of such aline. Following up this theory, the fact that all 


the transverse waves following the vessel travel at the same 

peed has to be accounted for, in view of the facts that their 
phe gradually diminish towards th 

and that Scott 


ig e rear of the grou 
ussell {proved that the speed depend 





upon the depth measured from the crest of the wave. It 
is only necessary to meet these facts by assuming that the 
upper limit of the undercurrent becomes deeper towards 
the rear of the group of waves, and there is —. in- 
consistent with this assumption in the observed facts. 
The curious effect produced by the movement of a boat in 
shallow water when a speed is reached corresponding to 
the wave speed for the total depth of the water, was ob- 
served in Scotland about eighty years ago, particularly 
by Sir John McNeill, also later on by Scott Russell, and 
recently, with Danish torpedo-boats, by Captain Ras- 
mussen. The particular feature of these observations 
bearing on the present point is that a group of following 
waves 18 e up to a certain speed, and then a B 2am 
is reached where only a single wave is possible, the depth 
being insufficient to provide any undercurrent space under 
that wave, or to enable any waves of less height to follow 
behind. Under such conditions the boat rides on top of 
the single wave, and the undercurrent work is done 
entirely by the orbital motion of the particles forming the 
lower part of the single wave. 

To this connection the author must refer to the views 
expressed by several eminent writers on the movement of 
groups of waves. 

Sir George Stokes, Professor ne pre pane | and 
Lords Rayleigh and Kelvin have held that the s of a 
group of waves is necessarily half the speed of the indi- 
vidual waves forming the group, and Lord Kelvin 
expounded this view in a lecture to the Institution of 
Mechanical Engineers, at Edinburgh, in 1887. It masy 
seem presumptuous to dispute the conclusions of suc 
eminent mathematicians, but it is nevertheless necessary 
to do so. In the first place, it must be admitted by 
everyone that the train of transverse waves — a 
ship isa group of waves; and, secondly, it requires bub 
little observation to see that this group, and also all the 
individual waves forming the group, do travel at the 
same speed as the vessel. Further, the author has proved 
by direct experiment in the trough used for his critical 

int observations that a group of waves, closely resem- 

ling those following a boat, can be produced without 
difficulty, and that the group travels at the same speed 
(or average speed) as the individual waves, without an 
of that dying away in the front or formation of fres 
waves in the rear which Lord Kelvin mentions. These 
waves, however, are of the trochoidal type, which Scott 
Russell called “great primary waves,” and the distance 
between their crests has not that same peculiar signifi- 
cance which is a feature in ‘‘ groups” of the type inves- 
tigated mathematically by the authorities named; in 
fact, they are “‘isolated waves” following one another, 
and in the author’s experiments the distances between 
the crests increased as the group travelled, each wave 
moving at the speed due to the depth from its crest to 
the bottom of the channel. It is clear that the only con- 
dition necessary to insure the maintenance of such a 
group without alteration of the distances between the 
crests, is the existence of a virtual false bottom to the 
channel, travelling with the group and curved vertically 
parallel to a line passing through the crests of the waves. 
The return undercurrent serves this purpose, 

Another point upon which there is much confusion in 
text-books, is the question of the velocity of movement of 
the water and the direction of the currents past the ship. 
From what has already been said about the diagonal 
return under current it will be clear that the ordinary 
stream-line idea is untenable, and it should be clearly 
borne in mind that the bulk of the water disturbed is 
only moved ashort distauce, and ata velocity much below 
the speed of the ship. For instance, the velocity at which 
the water is thrust go by mre pe — be roughly equal 
to — speed of ship x 1#* width of ship, 

" ° length of entrance 

When the lateral thrust is finished, that is, at the end 
of the ‘‘ entrance,” the actual velocity of the water is re- 
duced, or almost entirely checked, and the energy im- 

arted to it is passed on to other parts of the water form- 
ing the complicated return current as well as the waves. 
Most of the water which has not actually lain in the path 
of the ship, but has to make way for that thrust aside, 
will be moved short distances at velocities still less than 
the lateral thrust velocity of the bows, but, at the same 
time, quite considerable. 

The author believes that the skin friction resistance of 
ships is generally less than is supposed, and that a large 
proportion of the ‘‘residuval resistance,” together with 
the greater part of the distinctive characteristics of pro- 
gressive speed trials, are due to the critical-point laws 
met with in the complicated return undercurrents, and 
that the transverse waves are intimately connected with 
these currents. ; 

No true system of comparison between model experi- 
ments and actual trials can be established unless the 
critical-point phenomenon is thoroughly studied, and at 
present the materials for such study are not in the 


red | author’s possession. 


It is quite probable that the vast store of experimental 
data in the possession of those who have carried out model 
experiments and also p ive speed trials might, if 
studied from the right point of view, yield some valu- 
able indications of the real facts; but special experi- 
mental work will have also to be undertaken to 
make the investigation oupeeey satisfactory. There 
is good ground, however, for hoping that a sound basis of 
comparison of the performances of ships may yet be 
arrived at. At all events, it seems certain that a system 
of comparison may be developed on real scisntific da 
which ought to supersede the present old-fashione 
Admiralty coefficients. 





AmeERICAN CoAL AT Hambpurc.—During October 1496 
tons of American coal were — at Hamburg. In 
November the imports rose to 7227 tons. 








ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this society was held on 
Wednesday, the 18th inst., at the Institution of Civil 
Engineers, Westminster, Mr. W. H. Dines, B.A., Presi- 
dent, in the chair. 

The Hon. Rollo Russell read a paper entitled ‘‘ Further 
Observations and Conclusions in Relation to Atmospheric 
Transparency.” For a number of years past he made 
daily observatiens on the clearness of the atmosphere at 
Haslemere, Surrey, and in the paper he gave the results 
of the same. The —— conclusions derived from 
these observations are: Haze and fog are commonly 
caused by the mixture of currents at different tempera- 
tures. These currents may be local or general, high or 
low. Thick haze or fog not dependent on differing 
currents is rare, but differing currents frequently come’ 
into contact without producing haze or fog, and fairly 
clear weather under ts ar currents is not uncommon. 

A fog may generally be taken ipso facto as evidence of 
the existence in the neighbourhood of a conflict of cur- 
rents, and prevalent fog or haze commonly signifies thata 
different wind exists at a high level from that on the sur- 
face or at a slight elevation. 

The production of fog or haze by mixing currents de- 


pends chiefly on differences in their temperature. 
Broadly-extended westerly winds, with westerly upper 
currents, are the clearest, and visibility may reach the 


highest figures during their prevalence, whether they are 
oy or nearly saturated. j 

asterly and north winds are the most hazy, o to 
the ordinary upper current from the west being seldom 
disp! by them, and to the mixture of these masses of 
air of different temperatures. When, as an exception, 
east and north winds are clear, ip may be presumed, 
without direct evidence, that the upper current coin. 
cides with them in direction. In winter, therefore, 
unusual clearness in these winds often signifies a long 
spell of frost. 

The other papers read were: ‘‘ Remarkable Phospho- 
rescent Phenomenon Observed in the Persian Gulf, April 4 
and 9, 1901,” by Mr. W. S. Hoseason, and ‘* The Mecha- 
nical Principle of Atmospheric Circulation,” by Captain 
R. A. Edwin, R.N. 





Froatine Dock ror Dursan.—The Government of 
Natal has just placed the order for one of Messrs. Clark 
and Standtield’s floating graving docks with Messrs. C. S. 
Swan and Hunter, to delivered by them at the port 
of Durban at the end of next year. This gives a 
idea of the rapidity with which these docks can be con- 
structed by a firm conversant with this class of work. 
The order was placed on the 16th of this month, and it 
has to leave the Tyne by August 31 next year. The 
lifting power of this dock is 4500 tons, and its length 
325 ft. This makes the fifth Government dock at the 

resent under construction from the plans of Messrs. 

lark and Standfield, and the aggregate lifting power of 
docks now under construction from their designs amounts 
to no less than 96,000 tons. 





MarrTEtL SoHonaRsHie IN NAVAL ARCHITECTURE.—A 
scholarship designated the ‘* Martell Scholarship in Naval 
Architecture” will be granted by the Council of the 
Institution of Naval Architects, who have been supinted 
administrators of the fund available for providing the 
scholarship. The scholarship is of the annual value of 
about 50/., and, subject to the conditions named below, 
is tenable for three years. Candidates for the scholarship 
must forward a written application to the Secretary of 
the Institution of Naval Architects, 5, Adelphi Terrace, 
London, W.C., to reach him not later than February 1, 
1902, Candidates are not to be less than 18 nor more than 
21 Fane of age on March 1 of the year of examination, 
and must at that date have been continuously employed 
for at least two years upon naval architecture or marine 
engineering. The scholarship will be awarded on the 
results on the evening examinations to be held by the 
Board of Education, South Kensington, in April and 
May, 1902, in the following subjects: (a) Naval Archi- 
tecture. (6) Practical Mathematics. (c) (i) Theoretical 
Mechanics (solids). (ii) Theoretical Mechanics (fluids). 
Full information as to these examinations is given in the 
directory of the Board of Education, to which publication 
intending competitors are referred. Hither the elementary 
or advanced stage or honours may be taken at these 
examinations, but the successful candidate must obtain 
a success in each subject, and in Naval Architecture he 
must obtain at least a first-class in the advanced sta 
or a sucess in honours. No candidate will be appoin 
to the scholarship till he has produced a certificate of good 
character and of time of service from his employers and a 
certificate of birth. Each candidate appointed to the 
scholarship will be required to undergo a three years’ 
course of study in such university or college, combi 
as far as possible, with a practical training in a ship- 
yard, or marine engine works, during the college vaca- 
tions, as he py Spry and the Council shall approve. 
A report is to be sent in to the Council at the end of 
each session of study by the holder of the scholarship 
of the made and the results of examinations 
prime Ry is report should be endorsed by some re- 
sponsible member of the body under whom the holder is 
working. If the progress made should, in the opinion of 
the Council, be unsatisfactory, or if the holder of the 
scholarship should, in the opinion of the Council, cease 
to comply with any of the conditions of tenure, the 
Council will determine the scholarship and may fill the 
vacancy thus =e. communications with respect 
to this scholarship should be addressed to the Secretary of 
the Institution of Naval Architects, 5, Adelphi Terrace, 
London, W.C., and should be endorsed on the upper left- 
hand corner of the envelope ‘* Martell Sc! 4 
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CONSTRUCTED BY THE ATLAS ENGINEERING COMPANY, 





12-IN. SHAFTING LATHE. 





MANCHESTER. 











WE illustrate on this page (Figs. 1 and 2) a special 
shafting lathe, constructed. by the Atlas Engineering 
Company, of Levenshulme, Manchester. The lathe 
has a bed 30 ft. long, and is 22 in. wide over the top 
of the carriage-ways. The centres are 12 in. high. 
As shown in Fig. 2, provision is made for driving the 
shaft being turned at both ends. A splined back shaft 
running the whole length of the bed transmits motion 
from the spindle of the fixed headstock to that of the 
loose headstock by means of spurwheels, as shown. The 
fixed headstock has a steel spindle running in parallel 
— bearings, the diameter of the front journal 

ing4in, The length of this headstock is 35 in., and 
it is provided with a four-speed cone pulley, the 
steps being 4 in. wide. As indicated, the lathe is 
sats go back-geared. The loose headstock is 22 in. 

ong, and its spindle 3} in. indiameter. The carriage 
is provided with a compound rest and with a pump to 
force a plentiful supply of lubricant on to the cuttin 
tool. The sliding and surfacing feeds are obtaine 
from a back shaft —s a wormwheel carried by the 
saddle, as shown in Fig. 2. The drive is positive, and 
the rate of feed can be changed instantly, without 
stopping the lathe, by means of the handle shown to 
the front of the carriage in Fig. 1. 


SHALLOW-DRAUGHT TWIN-SCREW 
LAUNCH FOR NEW ZEALAND. 

WE illustrate on page 840 (Figs. 1 and 7) a steam 
launch recently constructed for the New Zealand 
Government by Messrs. Simpson, Strickland, and Co., 
Limited, Dartmouth. The.boat was required to attain 
a fair speed on a shallow draught, and consequently, 
as shown in Fig. 1, the screw in tunnel system was 
adopted. This device has but recently come into favour, 
but bids fair in many cases to cause the supersession o. 























Fic. 2. 


the sternwheelers, which, until recently, were the only | 
boats at all suitable for navigating shallows. The} 
boat has been constructed entirely in sections, assem- | 
bled by bolts and nuts, so that she can be taken apart for | 
transport, and readily reassembled on arrival in New | 
Zealand. The material used is galvanised steel. The | 
boat measures 91 ft. in length by 14 ft. beam by 3 fe. | 
6 in. moulded depth, and her draught with a load of 
8 tons on board is 14 in. The machinery consists of 
two sets of pe ane engines of the type shown 
in Figs. 6 and7. These are designed to run at 500 
revolutions per minute, taking steam at an initial | 
pres:ure of 250 lb. per square inch. In order to get | 
sufficient propeller area within the limits of draught, | 
two propellers are mounted in each screw-shaft, as | 
shown in Fig. 1. The boiler (Figs. 3 to 5) is of the 
**Cross” water-tube type. The condenser is of brass, 
and the cooling water is circulated by a centrifugal 
pump driven by an independent engine. Oa trial 
the t attained a speed of 124 knots.on the measured 
half mile at Dartmouth, all weights being on board at 
the time. After the trial she was taken to pieces for 
transport, and in this state the different sections re- 
quired a train of fourteen trucks to carry them. 





Om-Burnine Locomotives.—The Mexican Central 
Railroad Company is equipping some of its locomotives 
with oil burners, and ea ee extending this fuel | 
a ge its system. By the use of oil it is expected | 
that ti 
last fiscal year, will be materially reduced 








BELGIUM AND HER AFRICAN VENTURE.—Some informa- 


State represente the effort of Belgium to obtain a footing 
in the vast African continent, and the Belgian Govern- 
ment rightly concludes that this Congo Free State muat 
be something more than a mere name, and that it must 
represent Belgian industry and enterprise in the best 
sense of the word. A company has accordingly been 
organised for the development. of a network of Upper 
Congo railways. The ee ty starts with a capital of 
1,000,000/.; and, following the example of the English in 
British India, the Congo Government guarantees the 
company & minimum interest of 4 Ford cent. per annum, 
with a share of surplus profits. his guarantee is set 
out upon every share certificate, and each 10/. share a's0 
bears the seal of the Congo Treasury, entitling it to & 
payment of 83. perannum. The troops in the service of 
the Congo Government are to be employed in executing 
the earthworks and laying the rails of the lines contem- 
plated, so that the expense of construction may be brought 
within the narrowest possible limits. Further, the com- 

y is to be encouraged to proceed with its operations 
oy valuable land grant, including the great forest of 
Arawimi, which is to be worked by the Government and 
the company jointly. The Germans and the Portuguese 
are at work in the eastern portion of Equatorial Africa, 
but the Belgians have secured a slice of territory, 
which ought to prove a source of substantial future profit. 
As the north of Rhodesia impinges upon the south of the 
Congo Free State, the latter will also be a means of con- 
tinuing the stream of European influence right throvgh 
the hitheroo Dark Continent. The existing Congo Rail- 
way has revealed the existence of considerable local 
resources; and this has, of course, encouraged the 


e cost of fuel, which was over 600,000. in the | Belgian authorities to proceed with the further works 
| now in contemplation, the execution of which is to 


spread over a period of ten years, The relations of 
Belgiom with alent have long been decidedly friendly, 


tion of considerable importance has reached us with | and they are likely to continue so. Any farther extensioi 


respect to the intended development of a further network of Bel 
of nearly 1000 miles of railway in the part of Equatorial | 
Africa watered by the Upper Cengo. The Congo Free | 


influence in Africa may therefore be 
not only with equanimity, but also with satiefaction by 
British observers. 
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GRAVITATION FEED-WATER . FILTER. 
CONSTRUCTED BY MESSRS. J. H. CARRUTHERS AND (O., 
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FrEep-watTER filters of the type patented by Messrs. 
List and Munn are being manufactured by Messrs. J. H. 
Carruthers and Co., of the Polmadie Iron Works, 
Glasgow, who have made such filters for several ships 
of his Majesty’s Navy as well as for those of other 
nations, and for the mercantile marine and land in- 
stallations, The filter we illustrate was made for a 
foreign government, and our engravings show the con- 
struction very clearly. Fig. 1 represents a longitudinal 
section, Fig. 2 an end view, and Fig. 3 a plan. As 
shown, there are two filter tanks, each provided with 
independent inlet and outlet valves, so that either tank 
may be kept at work whilst the other is being cleaned. 

The filter comprises a tank having a horizontal 
division plate near the bottom separating the impure 
from the filtered water. The cells, or elements, are 
placed on this division plate. Each cell consists of a 
group of four or six cages made of expanded steel, and 
covered with filtering medium, which is usually of 
light canvas, but sometimes of Turkish towelling ; the 
impure water passes through two strata of filtering 
medium, when cells having four cages are used, and 
through three strata for six cages. These cages are 
arranged so that any one of a group can be removed 
and replaced without disturbing the others or emptying 
the filter tank. 

The impure water enters the tank through the inlet 
valve shown on the left-hand side of our illustration 
(Fig. 1), and fills the tank, passing through the cells, 
as indicated by arrows in the sectional view, into the 
lower part of the tank, whence it overflows by the 
pipe shown on the right-hand side (Fig. 1), through the 
outlet valve and branch to the Pak tank or pump. 
By closing the valves on one tank it can be cleaned 
while the other continues working, and by closing the 
valves on both tanks, and opening the by-pass valve, 
the impure water can be passed to the boiler without 
going through the filter. 

Messrs. J. H. Carruthers and Co. have made these 
filters in sizes to deal with from 20 indicated horse-power 
4 30,000 indicated horse-power, to an aggregate of 
about 400,000 indicated horse-power. The features of 


ver — are: That it acts by gravity only ; that the 


f filtering surface in the outer stratum only is 















about 1000 times that of the feed pipe; and the water 
having to pass through two or more strata at such a 
slow speed, the impurities settle more quietly and 
thoroughly on the filtering medium than is usual. 





NOTES FROM JAPAN. 
(From Our Own CoRRESPONDENT.) 

I was over the Mitsu Bishi Shipbuilding Yard at 
Nagasaki the other day—the place is growing larger 
all the time. They have just put up a fine large 
machine-shop, which will compare very favourably 
with anything of its kind in the home-land. They 
are putting down all their machines to be run by 
electricity, half the steam power being American and 
the other half British. 

There are two steel flat-bottomed steamers on the 
stocks, each designed to carry 3000 tons of iron ore 
from China to the new steel works in Kiushiu, on a 
draught of about 18 ft. Besides these, there is a sal- 
vage steamer for the company’s own us9, a number of 
steel hoppers, and a small wooden steam yacht. The 
latter is a present from the owner of the works to the 
Crown Prince of Japan. There is a big twin-screw 
trans-Pacific liner called the Iyo Maru, getting the 
last remaining touches ; she is the second vessel of 
that type for this run, built at this yard for the 
Nippon Yusen Kaisha. The dry docks are fully 
engaged well ahead; an Austrian man-of-war was in 
one, and a huge American transport and the German 
first-class armoured cruiser Fiirst Bismark were wait- 
ing their turns to get into the other while I was tHere. 

The new dry dock at the Kawasaki Dockyard, in 
Kobe is to be opened early next year. It will be a 
, ser thing for Kobe, as at present there are no 

ocking facilities for large ships at the Kobe end of 
the Inland Sea. Just the other day a big American 
transport got ashore in the Inland Sea, and made for 
Kobe with a number of plates torn from her bottom. 
In fact, it is said that nothing but her double bottom 
saved her. She has to remain in Kobe until a fresh 
vessel is sent from Manila to take her troops, and then 
she will be sent to Uraga, near Yokohama, for dock- 
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transports in these waterss A couple of years ago one 
was sunk in the Inland‘Sea. The Kawasaki people 
are building a steel revenue cruiser for the Chinese 
Government, 

There is an inquiry amongst the shipbuilders of 
Japan, from the American Government at Manila, for 
twenty wooden or composite gunboats—nineteen of 
10 knots and one of 15 knots. e shipbuilders seem 
to be left free as to proposed dimensions, provided a 
certain draught is not exceeded. 

Japan has already built.a number of steamers for the 
Chinese coast, and the demand is a growing one. I 
expect Japan will order very few merchant steamers 
tobe built abroad in the future. 

There is a report that the Toyo Kisen Kaisha wish 
to build some more big boats for their American line ; 
these may, however, be built abroad for other than 
shipbuilders’ reasons. 

enders are to be opened by the Japanese Govern- 
ment Railway Bureau on December 13 for thirty loco- 
motives, to be delivered in Japan in the spring of 
1903. For some time past none but English loco- 
motive makers have been specified by the Government 
officials, but now one American maker has been intro- 
duced. Hitherto, too, the makers of all the material 
to be used in the building of English locomotives have 
been specified. In this case only the makers of the 
tyres are given. This will give a freer hand to 
the British maker. I hope this order will not go past 
British makers. The American maker specified is, I 
undertand, represented by a merchant firm in Japan; 
and I trust that if this is s0, they will not be given 
British prices. F 

Business generally has not yet felt the good effects 
of the fine rice crop of this year ; it will take until the 
spring before the full benefit is felt; in the mean- 
time merchant lines of metals are cheaper in Japan 
than abroad, because the small Japanese holders are 
competing for any business about, so as to realise cash 
for stocks and get rid of the heavy interest they must 
pay against all overdrafts and loans against the 
same. It has been a hard time for the foreign holder 
too, as the local foreign banks charge 8 per cent. 
for loans against stock, and such a rate of interest 
soon runs up. 

For the present all attempts of the Government to 
borrow abroad seem to have ceased, and many think- 
ing Japanese are of the opinion this is a good thing for 
the country, as, if left alone for a ehort time, thin 





ing. The Americans have been unfortunate with their 


will right themselves without help from abr 
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The export trade is a growing one, and they may be 
igh 


right. 

The new steel works at Kiushiu are to be opened 
on the 18th inst. with a good deal of ceremony. I 
shall try and pay a visit there before long, and tell 
you how the p is doing now that it is completed. 

According to the Jiji, the Government Railway De- 

rtment has placed an order with these works for 
190 miles of raile (601b.) to be delivered between 
March and the end of December, 1902. The contract 
price is about 150,000/., say, about 8/. a ton. This is 
not cheap when compared with imported rails as pre- 
sent prices go. The duty on rails is about 5 per cent., 
and the landing charges in Yokohama about 2s. 
per ton. 

Tokyo, November 15, 1901. 

P.S.—Since the above was penned, I hear that the 
Tyo Maru in her trial at Nagasaki did a little over 
154 knots. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—On the pig-iron warrant 
market last Thursday some 4000 tons of iron were 
dealt in; the prices were firm. In the afternoon only 
3000 tons changed hands. Scotch warrants closed, as on 
the night previous, at 563. per ton cash sellers, while 
Cleveland, after pay done again at 433. 5d. cash per 
ton, left off, as in the forenoon, at 433. 24d. per ton 
cash buyers. The following were the settlement 

rices: Scotch, 56s. ; Cleveland, 43s. 3d. ; Cumberland 

ematite iron, 56s. 6d. per ton. Only a small business 
was done on Friday, the operations being interfered with 
on account of the absence of advices from London. The 

rices were steady, Scotch being done in the forenoon at 
Fes. 13d. ton cash, and sellers asking at the close 56s. 
per ton, Cleveland at 433. 3d. per ton seven days. The 
prices in the afternoon were much the same, and buyers 
of Cumberland hematite iron were asked 56s. 6d. per ton. 
The settlement prices were: 553. 104d., 433. 3d., and 
663. 6d. per ton. Monday’s forenoon market was 
very idle, and some 5000 tons were said to have been 
dealt in, of which 1500 tons were Cleveland iron, the 
price being just the turn better at 433. 3d. per ton cash, 
with buyers over. Scotch warrants were quoted almost 
unaltered at 553. 6d. R ng ton cash sellers, and Cumber- 
land hematite iron at 56s. 7d. per ton cash sellers. About 
4000 tons of Cleveland were done at in the afternoon, the 
price closing at 433. 34d. per ton cash, with buyers over, 
an improvement of 1d. per ton on theday. There was no 
quotation for Scotch warrants, and the settlement prices 
were 55s. 9d., 43s. 3d., and 56s. 6d. r ton. The 
warrant market on Tuesday forenoon was dull, only 2500 
tons being dealt in, of which 2000 tons were hematite 
iron, and one lot Cleveland at 433. 6d. per ton three 
months. At the afternoon session the business con- 
sisted of one lot (500 7 of Cleveland. The quota- 
tions were well maintained, and the settlement prices 
were: 56s., 43s. 3d., and 56s. 6d. per ton. At the fore- 
noon meeting of the pig-iron market to-day rather more 
business was done, some 10,000 tons being sold. Scotch 
fell 3d. per ton, while Cleveland made 14d. per ton. The 
market was very firm in the afternoon, Cleveland being 
dealt in at 43s. 6d. per ton. The sales were about 5000 
tons, and the settlement prices were: 55s. 104d., 433. 44d., 
and 56s. 6d. per ton. The market quotations for makers’ 
iron were: Clyde, 6d. per ton; Gartsherrie, 67s.; 
Langloan, 683. 6d.; Summerlee, 71s.; Coltness, 71s. 6d. 
—the foregoing all shipped at G w; Glengarnock 
(shipped at Ardrossan), 66s.; Shotts (shipped at Leith), 
70s.; Carron (shipped at Grangemouth), 67s. 6d. per ton. 
While maintaining quotations at their best, the markets 
this have been very idle, and no favourable feature 
seems able to put life into the deadly dulness of the situa- 
tion from which this market, in common with other 
speculative markets, is at present sufferi Cleveland 
iron has been poetry steady as price, and 
Scotch warrants are only dealt in when “‘ bear” require- 
ments have to be covered. West Coast hematite iron 
warrants are also little inquired for, the costs of pro- 
duction preventing a fall, their relatively high quo- 
tation also preventing purchases. Scotch makers 
are beginning again to 
of blast-furnaces in operation is still 83, against 81 
at this time last year. The stock of pig iron in 
Messrs. Connal and Co.’s warrant stores stood at 
58,291 tons yesterday afternoon, against 57,982 tons yes- 
terday week, thus showing an increase for the past week 
amounting to 309 tons. 


Finished Iron and Steel.—There has been more business 
doing with the steel works and the makers of hematite 
iron, the price of which is quoted at 61s. 6d. per ton de- 
livered at the local steel w 
price has been shaded for business over the first quarter 
of next year, The makers of malleable iron, who report 
their trade as bad, show little disposition to buy pig 
iron, unless from ‘‘ hand-to-mouth.” There are no fewer 
than three boards in existence with conciliation and 
arbitration as the watchwords; and all sections of the 
workmen are represented in the union. A meetin 
of 23 representatives of the masters and an eq 
— of a was > last week r the ques- 
tion of an justment of wages. people 
will be interested on learning that ioe ie no 
fewer than 113 different grades of payments and workers 
embraced in the union. Another question under con- 
sideration is the desirability of sending a joint deputa- 
tion to America next spring, in order to study the work- 
ing methods and economic conditions of their fellow- 
workers there. It is both useful and interesting to know 


shade quotations. The number | less hold 


forearly delivery, but that | milli 





the conditions under which the people work and live who 
are taking Britain’s place in the race for commercial 
supremacy. 

The A mated Iron and Steel Workers.—The unions 
that have been formed in connection with the workers in 
iron and steel, or, rather, the makers of those commodities, 
have made great progress recently. From numbering 
— 2000 in 1893, they have risen to 10,000 in the pre- 
sent year. 


Sulphate of Ammonia.—Abt present dealing in sulphate 
of ammonia is rather dull, and the price ranges from 
10/. 178. 6d. to 111. per ton. Last week’s shipments of 
the commodity amounted to 709 tons. 


State of the Coal Trade.—The coal trade throughout the 
West of Scotland continues to bs well employed in every 
department, and prices rule firm all round. masters 
have a an as to the disposal of their out- 
po up to the holidays, so that there is very little new 

usiness a now entered into for short delivery. House 
coal is much in demand with the advent of such 
cold weather, but the price remains unchanged. Steam 
coal moves off steadily, and there is a good demand 
for splint and ell . Treble and double nuts are 
in much request for export, and values keep firm. 
Single nuts and dross and all manner of small stuff have 
a very ready outlet for home consumption, and there is 
no difficulty in maintaining full prices. The sage 
are generally ranging asthe current prices: Steam 
about 93. 9d. to 103. per ton; splint coal, about 11s. to 
11s. 6d. per ton ; ell coal, about 10s. 3d. to 11s., according 
to quality. 

The Caledonian Railway 50-Ton Wagons.—Mr. Miller, 
general manager to the Caledonian Railway, has just 
issued to coalmasters and others a circular intimating 
that the directors of the company are introducing a 
number of large wagons for the conveyance of mineral 
traffic, and that the makers have promised early delivery 
of the same. He puts his case in a very feasible form, 
and solicits the attention of coalmasters to enterprise, 
which was first made known in ENGINEERING. 


Glasgow University Engineering Society.—On Thursday, 
the 12th inst., a meeting of this Society was held, Mr. 
Arch. Denny, M.I.N.A., M. Inst. C.E., occupying the 
Chair. A paper was read by Mr. James Rowan, 
M. Inst. C.E., on ‘‘ Workshop Management.” Mr. Rowan 
treated his subject with special reference to his own 
works, which the members visited the preceding Satur- 
day. A long and interesting discussion followed. On 
Saturday, the 14th inst., a visit was paid to the North 
Johnstone and Dalry Railway. Taking train to Beith, 
the party was conducted along the line, and saw the diffe- 
rent operations which were being carried on. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Goole Chamber of Commerce.—Speaking at the annual 
dinner of the Goole Chamber of Commerce, held on 
Monday night, Sir James Woodhouse, M.P., said com- 
mercial matters were not treated in the House of Com- 
mons as they ought to be, and in despair of receivin 
proper respect they had often thought on both sides o 
the House of forming a commercial party, irrespective 
of politics, in order to further the progress of commercial 
matters. Responding to the toast of the trade of the port 
of Goole, Mr. Rupert Beckett said the present commercial 
cloud was due to the war and the great competition of Ger- 
manyand America. They had not much to apprehend from 
Germany, because their competition was not on a sound 
commercial basis, and had produced the inevitable crisis. 
The United States were England’s real competitors. 
Their commercial methods were better. He did not 
advocate vast combinations, but thought manufacturers 
pp Senate imitate American standardisation 
of work. 


The Largest Gasholder.—Mr. F. A. Winstanley, the 
Rotherham OCorporation’s gas works engineer and 
manager, recently conducted a party of students over the 
works, and explained the whole of the processes of gas- 
making. In order to increase the storage capacity, it was 
stated that the committee had decided to erect a new 
holder, which will be the largest of its kind—a column- 

older built on Gadd and Mason’s a Fg 
system—in the world. When completed the holder will 
have a capacity of two million cubic feet of gas. 


“* Exact Measurement of h.”—This was the title 
of a lecture which Mr. A. O. Allen delivered last week 
before the members of the Yorkshire College Engineering 
Society. He pointed out that the most minute measure- 
ment to which engineers attained—the one-millionth part 
of an inch—was not sufficiently accurate for the physicist, 
and he demonstrated how measurements of thousands of 
onth parts of an inch are obtained by optical instru- 
ments. Amongst actual results recorded is the measuring 
of the film of a soap bubble just previous to bursting. 


The Sheffield Tramways.—On Friday three delegates of 
the Dundee Corporation visited Sheffield to inspect and 
report on the tramway system, and were conducted over 
one of the hilly sections, their gm object being to 
examine thesystem of brakes. © deputation expressed 
themselves as highly pleased with the excellent safeguards 
on = brought into use on the difficult inclines of 

e 


Iron and Steel.—The heavy departments of trade are 
still waiting for orders, and the number of the unemployed 
is being increased each week.’ A reduction of 1s. 6d. per 
ton in| pig iron is announced, and producers 
of bar iron are only experiencing an indifferent demand. 
The holidays are likely to be extended, and there is no 





rospect of immediate improvement afterwards. In the 
ighter industries business is also quiet, and no fresh 
orders are expected to come in until the new year. 


The South Yorkshire Coal Trade.—The most important 
news in connection with the coal trade is that the men 
who came ont at Rotherham in connection with the new 
timbering rules, have this week resumed work, although 
the negotiations for the settlement are still going on 
between the two parties. The recent severe weather 
has caused in activity in the demand for house 
coal, but the storm made it difficult to effect deliveries 
either by rail or locally by carts. Manufacturers, 
railway companies, and other consumers of hards are 
also taking freely in order to provide for the Christmas 
holidays. The demand at present comes from every 
inland market, but business is quiet at all the Humber 
ports. There is a ready call for gas coal, and the price 
of the best qualities has been slightly increased. Engine 
fuel is also moving away more freely, although supplies 
are still abundant. There is no change in the coke trade. 
The following quotations rule at present: Yorkshire 
hards, 93. 6d. to 103. per ton; best Silkstone house, 133, 
to 14s. per ton ; best Barnsley house, 123. 6d. to 133. per 
ton ; nuts, 11s. ~~ ton ; engine nuts, 83. 6d. to 93. 6d. 

r ton; screened slack from 53. per ton; and pit slack 
rom 33. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the weekly 
market here was well attended, and a cheerful tone pre- 
vailed ; but after the pretty good buying of last week, 
business, as was expected, was quiet. Quotations for 
Cleveland iron were somewhat eee than when we 
last reported. No.3 g.m.b. Cleveland pig sold at 433. 3d. 
for prompt f.o.b. de song and that was the general 
market quotation. Grey forge was 43s. 6d., so that it 
was still comparatively dear. No. 1 Cleveland pig was 
44s, 9d.; No. 4 foundry, 433. ; mottled, 433. ; and white, 
42s. 94. The supply of hematite pig iron was fairly 
plentiful; and this, together with the fact that West Coast 
makers are competing keenly for orders in the Sheffield 
market, caused a weakening in prices. There were sellers of 
Nos. 1, 2, and 3 East Coast brands at 58s. for early 
delivery, whilst No. 1 was 59s., and No. 4 about 553. 
Rubio ore was still Ve at 15s. 6d. ex-ship Tees, but 
there was not much doing in it, and a reduction in price 
was predicted. To-day the market was firm, but little 
business was done. No. 3 Cleveland was advanced to 
43s. 6d. Other qualities of Cleveland iron showed an 

upward tendency, but they were not quotably changed. 


Manufactured Iron and Steel.—Very little news can be 
reported of the manufactured iron and steel trades. Most 
producers are not badly off for orders, but specifications do 
not come to d in as satisfactory a manner as could be 
wished. There are not many new contracts being entered 
into just at present, but in some branches inquiries are 
said to have been pretty good. Quotations all round are 
maintained, but there is no doubt that anybody placing 
a good order would obtain concessions. Common iron 
bars are 6/. 5s.; best bars, 62. 153.; iron ship-plates 
6l. 12s. 6d.; steel ship-plates, 6/.; iron ship-angles, 6/.; 
and steel ship-angles, 5/. 17s. 6d.—all less the customary 
24 per cent. Heavy sections of steel rails keep at 5/. 10s. 
net cash at works. 


Coal and Coke.—Coal is steady. Quotations for early 
delivery are strong; but business on forward account 
could be done on easier terms. We understand that a 
one! deal of the contract for the locomotive coal for the 

orth-Eastern Railway has b2en placed at something 
like 2s. per ton below the rate for the past year. Good 
Durham gas coal is 12s. to 12s. 6d. f.0.b. Coking coal is 
very stro Average blast-furnace coke is still 16s. 9d. 
delivered here ; but buyers will not pay that price on 
forward account. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal for no Me early 
next month has not been so active. The best descriptions 
have made 16s. 3d. to 163. 6d. per ton, while secondary 
qGalities have brought 15s. 9d. to 163. per ton. There has 
been a steady demand for house coal ; No. 3 Rhondda large 
has made 16a. to 16s, 3d. per ton. Coke has maintained 
former values; foundry qualities have been making 
2is. 6d. to 223. 6d. per ton, and furnace ditto, 18s. 6d. to 
19s, 6d. per ton. As regards iron ore, the best rubio has 
brought 14s. 3d. per ton, while Tafna has been quoted 
at 153. 3d. to 15s. 6d. per ton. 

Ventilating Ships of War.—The Drake and the Essex 
are to be ventilated by a system recently proposed to 
be introduced on the Pactolus, the Prometheus, the 
Pelorus, the Majestic, the Hannibal, the Prince George, 
the Diadem, the Niobe, the Arrogant, and other ships 
of war. The Drake and the Essex were originally to 
have been fitted with cowls; but as they are intended to 
steam at 23 knots when under full power, the desirability 
of minimising resistance to such rapid motion has induced 
an adoption of electric fans. 

Llanelly.—Messrs. Rees and Kirby, Limited, of Moris- 
ton, have received an order from the Llanelly Harbour 
Commissioners for two new warehouses (steel ework 
covered with corrugated-iron sheets), each 100 ft. long by 
+e -¢ wide. The warehouses are required for the new 

oc) 

South Wales Coal and Iron.—The exports of coal from 
the six _— Welsh ports—Cardiff, Newport, Neath, 
Port Talbot, wansea, and Lianelly—in November were; 
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Foreign—Cardiff, 1,102,146 tons ; Newport, 197,817 tons ; 
Hana 147,919 tons ; Port Talbot, 28,788 tons ; Neath, 
8815 tons; and Llanelly, 11,425 tons; total, 1,446,910 
tons. Coastwise—Cardiff, 189,681 tons ; Newport, 60,773 
tons; Swansea, 16,318 tons; Port Talbot, 10,224 tons ; 
Neath, 14,786 tons; and elly, 6572 tons; total, 
298,352 tons. The exports of iron and steel from the six 

rts in November were: Cardiff, 4941 tons; Newport, 
F053 tons ; Swansea, 511 tons; and Port Talbot, Neath 
and Llanelly, niZ ; total, 8505 tons. The exports of coke 
were : Cardiff, 5664 tons ; Newport, 1476 tons; Swansea, 
329 tons; Port Talbot, 1426 tons; and Neath and 
Llanelly, niZ; total, 8895 tons. The exports of patent 
fuel were: Cardiff, 34,525 tons; Newport, 7094 tons; 
Swansea, 34,180 tons; Port Talbot, 5997 tons ; and 
Neath and Lilanelly, ni; total, 81,796 tons. The 
aggregate exports of coal from the six ports in the 
eleven months ending November 30 this year were: 
Cardiff, 14,605,209 tons ; Newport, 3,095,628 tons ; Swan- 
sea, 1,903,510 tons; Port Talbot, 397,332 tons; Llanelly, 
239,014 tons ; and Neath, 73,027 tons ; making an aggre- 
gate of 20,313,720 tons. The ag ate exports of iron 
and steel: Cardiff, 28,928 tons; Newport, 26,649 tons ; 
Swansea, 839 tons ; and Neath, Port Talbot and Llanelly, 
nil; making an aggregate of 56,416 tons. The exports of 
coke were: Cardiff, 55,758 tons; Newport, 21,209 tons ; 
Swansea, 9415 tons; Port Talbot, 10,605 tons; and 
Llanelly and Neath, ni/; making an aggregate of 96,987 
tons. The exports of patent fuel were: Cardiff, 385,537 
tons; Newport, 76,885 tons; Swansea, 429,316 tons; 
Port Talbot, 58,570 tons; and Llanelly and Neath, nil; 
making an aggregate of 950,308 tons. 


Cardiff Tramways.—The Cardiff Town Council has 
decided that any relaying which may be required of the 
tramways which it has recently taken over shall be carried 
out by the borough engineer. 


Provincial Tramways.—The annual report of the 
directors of the Provincial Tramways Company, Limited, 
affords some interesting information as to tramway 
matters at Portsmouth, Cardiff, and Plymouth. The 
directors observe: ‘‘In January, February, and March 
last, Sir Frederick Bramwell), Bart., the arbitrator 
appointed by the Board of Trade, proceeded with a 
reference to him to determine the amount to be paid 
by the Portsmouth Corporation for the tramways 
and dépéts. After a hearing which lasted six days, 
he made his award on May 2 last, and decided that 
the corporation should pay to the company 185,633/., 
in addition to the valuation of the horses, cars, and con- 
sumable stores, which amounted to 11,178/. 23. 3d. A 
considerable part of the money has been paid, but the 
account has not yet been finally settled, nor have the 
costs been taxed. Since the last report negotiations have 
proceeded with the Cardiff Corporation, which have 
resulted in an agreement as to the price to be paid for the 
tramways. The dépdéts, horses, cars, &c., will be the 
subject of further negotiation or of arbitration. Posses- 
sion of the undertaking will be given to the Corporation 
on January 1, 1902. The omnibuses are not included in 
the sale. The conversion of the Plymouth tramways has 
been completed, and the working of the whole line by 
electric traction has been proceeding since last month. 

Coal at Devonport.—It is estimated that by the close of 
March next year, 70,000 tons of coal will have been deli- 
vered at Devonport since April 1, 1901. This is by far 
the largest amount ever delivered in any one year. 

The Swansea Valley.—The steel trade is busy ; bars are 
scarce and stocks are generally small, Continued activity 
prevails at the spelter refineries. 





_ A JAPANESE EXursiTion.—A great Japanese exhibition 
is to be held at Osaka in 1903. Special buildings are to 
be erected for the display of European and American 
manufactures. No charges will be made for s or 
motive power, and goods for exhibition are to be admitted 
duty free. The exhibition is to be opened in March, 
1903, and it will remain open until the end of July. 





ELEvatep Rattway FoR Rio DE JANEIRO.—A proposal 
has been submitted to the Municipal Council of Rio de 
Janeiro for the construction of an elevated circular rail- 
way in that capital. According to the plans prepared 
for the project, the line woul 
level of the ground. The starting-point and terminus is 
to be in the Praga 15 de Novembro. 





CaTaLocuEs.—We have received from the Baldwin 
Locomotive Works, Philadelphia, a copy of a reprint of 
an article in the Locomotive Firemen’s Magazine describing 
m some detail the workshop practice of the firm in 
question. —The India-Rubber, Gutta-Percha, and Tele- 
graph Works Company, Limited, of Silvertown, E., have 
sent us a copy of a circular they have recently issued 
describing the Rymer-Jones testing keys. — Messrs. 
Norton and Gregory, of 24, Westminster Palace Gardens, 

- W., have sent us specimens of their black-line process 
for reproducing drawings, which appear to be very good, 
the lines being truly black and the background really 
white.— Messrs. Ransome and Marshall, of 67, Tithebarn- 
street, Liverpool, have sent us a copy of their catalogue 
of ‘second-hand machinery.—Messrs. Falk, Sladelman, 
_ and Co., Limited, of 83, 85, and 87, Farringdon-road, 
rere have sent us a copy of their price list of electric 
iE ephones of all kinds.—We have received from Messrs. 

aycraft and Son, Limited, of the Broadway, Deptford, 
® price list of the American steam motor cars which they 
E introducing into this country. —The British Schuckert 

OL Company, Limited, of lun House, Surrey-street, 

-™+; Dave sent us a copy of their new list of continuous- 


current dynamos, 
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MISCELLANEA. 


TuHE Electrical World and Engineer (New York) sug- 
gests that as there is but little call on long-distance tele- 
phone wires at night, these wires might be used for tele- 
graphy between the hours of la.m. and 5a.m. We 
= erstand that, as Ae India, ib is the ar cteg oe the 

tes to give precedence to urgent messages, keeping 
others back till the line is free. There is thus an 
accumulation of messages which may very well be trans- 
mitted at night. 


In a recent issue of La Revue Générale des Sciences, 
M. Ch. Maurain describes experiments on the behaviour 
of metals deposited electrolytically in a powerful mag- 
netic field. With iron deposits the magnetisation in 
general does not attain its maximum value until the 
thickness of the deposit exceeds about 83 u mu (mil- 
lionths of a millimetre), though with very intense 
fields the normal state is attained with thinner films. 
Such deposits form very permanent magnets. 


It is ierig: | of note that the Corporation of Cape Town, 
in spite of the great competition from foreign firms in 
the electrical industry, have placed a large order for 
engines and electrical plant in this country. The order 
for engines has been placed with Messrs. Ferranti, 
Limited, of Hollinwood. Lancashire, and the dynamo 
machinery with Messrs. Dick, Kerr, and Co., of Preston, 
the size of each unit being 1200 horse-power. It may be 
remembered that the same firms scored a signal success 
in the London County Council contracts which were 
recently given out in connection with their electrical 
tramways. 


The German Admiralty has under consideration a new 
type of small cruiser, an improvement on the vessels of 
the Gazelle class. These last have a length of 328 ft.; 
beam, 38 ft. 7in.; displacement, 2660 tons; speed, 22 
knots ; and a complement of 249 men. The new type 
will have a length of 360 ft.; beam, 40 ft. 4 in.; displace- 
ment, 2715 tons; speed, 24 knots; and a complement of 
260 men. The armament has not yet been decided upon, 
but it will be more powerful than that of the Gazelle 
type and possess all the latest improvements, full advan- 
tage being taken of the results of experiments in other 
navies. 


The executiveof the British Fire Prevention Committee 
have arranged to test in January next a large timber floor 
by Millar’s Karri and Jarrah Wood Company, which is bo 
show the fire resistance of these Australian hard woods 
compared with iron and concrete—a subject of the utmost 
interest to the great’ dock companies. The attendance 
of several distinguished foreign experts is anticipated. 
There will also be some door tests in karri and j 
w We understand that among other tests to be 
expected early next year are tests by the Electric Timber 
Seasoning Company with treated wood, and by the 
British Uralite Company with fire-resisting slabs. 


In view of the proposal to use an exceptionally high 
earthen dam for a portion of the great Croton reser- 
voir fcr the New York water supply, an examina- 
tion was recently made by a of three engineers 
into the present condition of a number of earthen 
embankments which have been in existence on the 
Croton watershed for a number of years. With one 
exception, every one of these embankments was found to 
be waterlogged, there being a continuous flow of water 
through banks from the cen wall to the toe of the 
dam. By sinking pipes in the dam, the hydraulic slo 
was determined. As a result of this examination, the 
board have recommended that earthen banks shall not be 
used for any portion of the dam for the new Croton 
Reservoir. 


On Thursday, November 28, the members of the London 
centre of the Railway Club paid a visit to the Westing- 
house Brake Company, York-road, King’s Cross, which 
are large and well-equipped with up-to-date machinery. 
The whole of the shops and storehouses were visited, and 
amongat other things a complete installation of brake 
apparatus for a 50-wagon train was seen in work, and 

so @ sectional model showing in detail the construction 
of the triple-valve, pump, &c. On Wednesday, Decem- 
ber 4, the monthly meeting was held at the Memorial 
Hal), Farringdon-street, the chair being taken by Mr. 
; ardsley. The evening was devoted to railway 
history ; and papers by Mr. OC. E. Stretton, of Leicester, 
dealing with the London and Birmingham and Grand 
Junction Railways, were read. 


In a paper recently read before the Manchester 
Literary and Philosophical Society, Sir W. H. Bailey 
discusses the topographical distribution of mechanical 
inventions in the county of Lancaster, and claims that 
this section of the country has had an exceptional share 
in the rte ay of the mechanical industries. It is 
true not all the inventors named by Sir William are of 
Lancashire birth. It is melancholy to observe in Sir 
William Bailey’s list how seldom commercial capacity 
seems to have accompanied a genius for mechanics, as 
case after case is noted in which the final end was 
poverty. Unlike the Athenians, the Lancastrians in 
the early portion of last century had no desire for new 
things, and Sir William, in his interesting paper, relates 
that the factory occupied by Richard Roberts was fortified 
to —— the works being wrecked by crowds of riotous 
and conservative workmen. 


The supply of the artillery of the Spanish cruiser Estre- 
madura, consisting of eight 101-millimetre guns of 50 
calibres length, four 57-millimetre guns, two 37-millimetre 

ns, two Maxim machine guns, and two _75-millimetre 
fanding guns, has been entrusted to Messrs. Vickers, Sons, 
and Maxim, Limited, and will be of their special construc- 


. 


== 
tion. The 101-millimetre guns will give a velocity of 
3000 ft., and will be capable of obtaining a rate of fire of 10 
rounds per minute, No metallic cartridge-cases involvin 
weight will be utilised, but the mechanism will be node | 
with the same construction as that utilised by Great Britain 
in their 9.2-in. guns and guns of smaller calibre forming 
the main armament of the fleet. The Spanish authorities 
are persuaded that the non-necessity of utilising cartridge- 
cases in a guns on board ee is of great val: 
as it materially reduces the weight of ammunition, an 
the powder charges are more easily stowed in the maga- 
zines and conveyed to the gun positions. It is of 
interest to note that this is the first ship armed by the 
Spanish authorities since the Spanish-American war. 


During the year 1900 there were 373 boiler explosions 
in the United States, resulting in the death of 268 persons 
and injury to 520 others. In the same year the Board of 
Trade returns for Great Britain show that only 24 persons 
were killed and 65 injured by explosions. The compara- 
tive figures are, indeed, more favourable to Great Britain 
than appears on the surface, since the Board of Trade 
classify as boiler explosions the bursting of bleaching kiers 
and steam pipes. e figures given as they stand would 
seem to show that American steam users are somewhat 
more reckless than their British cousins, in spite of the 
fact that the damages awarded to injured employés are, 
when collectable, on a much higher scale than. in this 
country, and the criminal lawis more frequently invoked 
in such cases. Unless, however, absolutely wilful and 
perverse negligence can be proved, juries will seldom 
convict, but give the delinquent the benefit of any doubt, 
At the Board of Trade inquiries, on the other hand, the 
p ings, not being in the nature of a criminal action, 
the whole matter is adjudicated by ex with whom 
it is impossible for even the cleverest advocate to cunfuse 
the issue. It is true that in most cases, if negligence .is 
proved, the owner is merely ed with part or the 
whole of the costs of the inquiry; but if injury to em- 
ployés results, he is, of course, also liable for damages. 

ince, however, the inquiry is held irrespective of whether 
anyone is 4 oom or nob, the fear of being heavily mulcted 
in costs is having a most salutary effect upon ignorant 
users of steam power, and has done much to educate them 
into realising their reponsibilities. 

In a paper read before the North-East Coast Institu- 
tion of Engineers and Shipbuilders, Mr. E. C. Chaston 
expresses his conviction that a very large proportion of 
propeller-shaft fractures and other machinery failures 
arising on the modern tramp steamer arise solely from 
running the v insufficiently ballasted. ‘Such boats 
often leave rs with the boss of the — awash. 
In this condition the machinery is subjected to very 
severe strain if a rough sea is encounte and, further, 
the vessel will not steer ~—— in a fresh ze. Thus 
Mr. Chaston instances a 6000-ton tramp running light 
from Liverpool to Newport in a moderately fresh breeze. 
The vessel could not be held on her course, and turned 
completely round time after time, and in no case 
could the master bring her head to wind again under an 
hour. On arriving at Swansea, the master, in view of 
the boat’s erratic steering, felt com d to anchor until 
daylight. In all about 30 hours’ time were lost on the 
run solely from insufficient ballast. In another case a 
steamship of 5697 tons deadweight capacity was accus- 
tomed to be sent across the At!antic in water ballast only, 
in which condition her propeller boss was only submerged 
9} in. in smooth water. Nineteen to 25 days were 
always required between the north-éast coast ports and 
Hampton Roads, and the boat invariably arrived with 
machinery defects. Ultimately she broke a Bon age 
shaft on one of these runs, and had to be to into the 


Azores. The break sho no traces of corrosion, and 
the shaft was in perfect line. Following this experience 
the owner to have the boat asted with sand, 


in addition to the water ballast, with the result that the 
time of transit was reduced several days, and there have 
been no machinery damages for four years. 


To a recent issue of Engineering News Mr. H. P. 
Gillette contributes some interesting notes on the con- 
struction of roads in thinly-peopled districts. Mr. Gillette 
considers that it is unnecessary in American practice to 
slavishly copy European precedents; it being better to 
omit certain refinements common on this side of the 
Atlantic, and apply the money saved to constructing 
additional mileage. Thus, he suggests that on ordinary 
soils 4 in. of macadam should be adopted as the standard 
thickness, and that a greater depth of metal should be 
laid only where the subsoil is of a soft nature. On clay 
and sand a thick pavement is, it is true, needed; but 
the lower course of this may, he sta’ be well made 
up of from 3 in. to 6 in. of gravel, on which is 
finally laid a wearing bed of 3 in. to 4 in. of macadam. 
Mr, yoy Lana mg holds that 8 ft. is wide re h hong 
most of the 8 in question, passing of double 
this width and 40 ft. Tear being provid ied every 320 ft. 
This is equivalent to an average width for the whole 
length of the road of 9ft, Traffic will, of course, rut 
the road ; but even in a road 16 ft. wide the traffic keeps 
to the crown as much as possible, co that the rutting will 
not be substantially greater in the narrower road, whilst 
the cost of construction will be considerably less. Should 
it prove advisable at a later date to widen the road 
to 16 ft. throughout, this can be done at a less cost 
than if the road was buil full width at the outset, since 
the metalling already in place reduces greatly the cost of 
haulage. Further, where a 16-ft. road is built, it is not 
always necessary to use the best quality of macadam for 
the whole of the work. The bulk may be made out of 
the local stone ; whilst a layer of trap, 2 in. thick and 8 ft. 
wide, is laid along the crown of the road, where the bulk 





of the wear takes place. . 
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MESSRS. SIMPSON, STRICKLAND, AND O©0O., LIMITED, DARTMOUTH. 
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“ECONOMICS OF RAILWAYS.” 

In the December issue of Traction AND TRANS- 
Mission there is published a timely article, by the 
Hon. Robert P. Porter, with the above title. The 
author is almost as well known in Great Britain as 
in the United States as an authority on the policy 
of railway control; and his contribution to our 
monthly supplement is full of facts and suggestions 
that should prove valuable to all students of the 
economics of industry. The division of railway 
economics Mr. Porter more especially treats of 
is ‘‘ American Consolidation;” a matter which 
bears very directly upon the interests of British 
manufacturing industry. 

During the many discussions and dissertations 
on foreign—mostly American—competition, which 
have been so plentiful since the series of articles 
appeared in our columns about two and a half 
years ago, one of the chief circumstances brought 
forward to account for the advantage held by 
American manufacturers has been the low rail- 
way rates of the United States. These were 
attributed to a variety of causes: better manage- 
ment, 50-ton freight cars, long hauls, terminal 
charges, land at prairie value, or half-a-dozen 
other things, more or less inadequate. Mr. Porter 
gives us a satisfying explanation, and for that reason 
we are now dealing with his article. 

The Americans have an Inter-State Commerce 
Law which prohibits the pooling of traffic. On 
the face of it this appears a wise provision. From 
the nature of the circumstances there can be no 
wide competition in the railway freight market, 
although there is often more than one route by 


3| which goods may be despatched ; so that, if there is 
, | 20 complete rivalry, there is generally sufficient to 


hold the railways in check, and prevent the manu- 


5|facturers and merchants of the country being at 


the mercy of the carriers of goods. If pooling 
were allowed, this check would disappear. Reliance 
would then have to be placed on Government con- 
trol, on the moderation of boards of directors, or 
on public clamour, to prevent the cost of carriage 
from rising to abnormally high rates. 

That is the argument in favour of prohibition of 
pooling ; but, like all economic problems, there is 
a reverse side. We must premise that it is desir- 
able for the trade of the country that railway 
freights should be brought to the point of a fair 
return for money invested by the railway pro- 
prietors. Even if the rates were reduced below this 
point, so that no dividends were paid, it may be 





said that the trader or merchant would benefit at the 
expense of the railway stockholders, and that 
would help the manufacturer to compete in —— 
markets, and thus trade would be brought to the 
country. This is substantially the argument of 
certain publicists in Germany and elsewhere, who 
advocate the carrying of goods (ship material, for in- 
stance) on Government railways at unremunerative 
rates in order to foster a given industry. In one 
case—the German—the subsidy or bonus to the 
favoured trade would be paid by the public in the 
shape of increased rates for other goods, and there- 


1|fore increased cost to the consumer ; in the other 
tra- | case the subsidy would come out of the pockets of 


only a section of the public—-the stockholders of the 
railway companies. 

Although in the abstract the cases may be 
analogous in application, there is an important 
difference, which must be pointed out. The compe- 
tition amongst two or more railway companies will 
extend to all classes of goods as well as to passenger 
traffic—so there may be a loss on the whole trading— 
whilst the State fosters only a few classes of com- 
modities, and, being without opposition, makes up the 
lost balance of profit on one by extra charges on 
another. There is still this further difference, that 
the State railway will continue business in any 
case, supported, if needs be, by imperial revenue ; 
but if the companies run at a loss for too long, 
they will close the business. A country had better 
have high freights than no carriage at all. Of 
course, there is not much fear of an important line 
coming to that pass, although, to read Mr. Porter’s 
account, one would think some must have been 
very near it in America. 

It is not, however, necessary that freight-carrying 
should be stopped altogether for the producer and 
merchant to suffer, even though the cost of carriage 
may be abnormally low. With no profits the 
service will be slow, unpunctual, slovenly, and 
inefficient in other respects. Inthe United States, 
though the freight charges have been greatly below 
those of this country, and the shippers in bulk have 
profited, yet the transmission of goods in smaller 
parcels has been, notably on some lines of railway, 
far inferior in America to what it is in England. 

It is a fact that freight may be toocheap. A man 
cannot make himself richer by taking money out of 
one pocket and putting. it into another ; and the 
same thing may be said of States, with citizens 
in place of pockets. The manufacturer may hug 
himself because he can send a ton of goods from 
Chicago to New York at less than carriage costs the 
railway, but he forgets his competitor can do the 
same thing, so he must reduce his price accordingly. 
It is true that if the goods are for export, the Chicago 
manufacturer, by the cheaper carriage, would be 
helped to sell his goods in Europe in competition 
with another manufacturer nearer the market, but 
the railway stockholders would have their purchas- 
ing power destroyed to the extent of their lack of 
dividends, so that the home market might be re- 
duced as the foreign market increased. 

It will be evident that considerations on both 
sides of the case are very far from exhausted by 
what has been said ; and, indeed, to arrive at a sure 
conclusion the problem must be treated quantita- 
tively. Figures for the purpose are not available, 
and even if they were, the solution would be beyond 
our present. scope. Generally it may safely be 
said that if the granting of State bounties, when 
the nation at large contributes, is a questionable 
procedure, the saddling of the just incidence of 
trade expenses on a class, such as railway stock- 
holders, is quite indefensible. Perhaps we have 
said enough to emphasize the generally acknow- 
ledged fact that an unprosperous and non-paying 
business is no advantage to the State. 

It is to that pass that many of the American 
railways have arrived, as Mr. Porter very clearly 
shows. ‘* What was the condition five or six years 
ago?” he asks, speaking of the United States Rail- 
ways. ‘* There were accounts showing loss of earn- 
ings, reductions of rates below the paying point, 
deficits on passenger traffic, deterioration of road- 
bed, reduction in the number of employés, dimin- 
ished hours of labour, receiverships, foreclosure 
sales. Practically half of this enormous investment 
(2,400,000,000/.) brought no return, and the blight 
of insolvency was steadily settling down upon the 
entire system.” 

Figures dealing with American railways are 
heroic. At the time of the depression, Mr. Porter 
made a careful calculation of the loss to properties 
by the reduction of rates between 1890 and 1896, 
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and found the total came out at 20,000,000/., three 
of which were due to passenger traffic, and the 
remaining seventeen to goods. An official report 
showed that 70 per cent. of outstanding shares (or 
about 700,000,000/. worth) paid no dividends, the 
same was true as to the interest on 17 per cent. of 
the bonds of these companies. ‘‘ To sum up,,’ the 
article in TRACTION AND TRANSMISSION says, ‘‘ fully 
1,000,000,000/. of these investments were non- 
productive.” 

A business may be unproductive without the 
charges it makes being unduly low. It may be 
the victim of untoward circumstances or of bad 
management. No doubt a good deal of distress 
in the railway world of the United States was at 
one time caused by something worse than neglect 
on the part of those whose first duty was to 
protect the interests of the proprietors. Moreover, 
at the time of which Mr. Porter speaks, business 
in all branches of enterprise was extremely bad in 
America, and had the management been all that 
could have been desired, there must have been a 
considerable falling off in dividends. Making full 
allowance for general bad trade, however, the sub- 
stantial explanation of the defect is rightly given 
in the article as merciless and needless competition. 
‘‘ Freights had declined,” we are told, ‘‘in seven 
years from a trifle under 1 cent. per mile to seven 
and a half mills per ton mile. That is, for every 
ton of freight carried by the American railways one 
mile, the company received the total sum, in- 
cluding terminal and all charges, of one and a half 
farthings.” 

In many cases the rates were insufficient to keep 
up the properties, to pay the legitimate interest, to 
give even a small return to the shares, to pay the 
wages of employés. The state of affairs was 
critical ; and unless something were done to protect 
the railways against themselves, it was apparent 
that the industry of the country must suffer 
considerably, sooner or later. Pooling was illegal, 
and it was at this crisis that the idea of consolida- 
tion of railways and ‘“‘community of interest” 
seems to have been hit upon. The process is 
carried out by one railway purchasing a certain 
proportion of the shares of another ; or it may be 
that consolidation is effected by the leasing or com- 

lete purchase of one railway by another. Mr. 
Poster is of opinion that ‘‘ consolidation of smaller 
railways into great unified systems has in the past 
onl and will continue to prove, generally bene- 
ficial to the public.” Those who are acquainted 
with the early history of our own railway system 
will be hardly likely to have any feelings of dissent 
from this view. ost of our own great trunk lines 
were formed by amalgamation. No one supposes, 
for instance, that the public is not better off with 
a Great Eastern Railway than it would have been 
if the old Eastern Counties Railway and the other 
subsidiary lines of fifty years ago had continued. 
In regard to the proprietors, there can be no two 
opinions. It is, indeed, a view held by a good 
many whose views are worthy of attention that 
a Morgan or a Rockefeller might still find useful 
work to do in this country by amalgamating some 
of the conflicting interests that are yet conducive 
to friction on long journeys over lines owned by 
different companies. There is a discrimination to 
be made in this matter, however. Objection need 
not be made to amalgamation of lines that form 
parts of a continuous system ; but when parallel 
companies cease to compete, the public may lose 
one safeguard of its interests ; although it is quite 
possible the certain advantages of combination may 
outweigh the possible defects. 

The improvement that has taken place in the 
financial position of American railways is very well 
brought forward by the figures quoted in Mr. 
Porter's paper. Although the advance is apparent, 
the author very fairly points out that the impreve- 
ment is not entirely due to vonsolidation ; for it is 
contemporary with a remarksble revival of trade in 
the country. It is, however, a fair deduction which 
he makes from the facts, ‘‘that had it not been 
for the excellent work performed by those eminent 
financiers (Morgan and Rockefeller), the railway 
industry would not have been in as good condition 
to take advantage of the prosperity which began 
to show itself” soon after 1896. In support of this 
contention, a Table is given showing the increase 
in labour employed on all the American railways. 
In 1895 the number was 785,034; in 1900 the 
total had grown to 1,017,653. In 1895 the number 
of employés per 100 miles of line was 441; in 
1900 it had reached 529. The comparison may 





be read two ways. It may indicate that labour 
was formerly more efficient, or that the lines 
were not properly served. Some figures on the 
handling of freight, however, help to remove 
doubts on this score. In 1893 the total number 
of men employed was 873,602 (higher, it will 
be seen, than in 1895), and the number of 
freight ton-miles was 93 millions, or 107,129 per 
oaews. In 1900 the freight ton-miles were 141 
millions, or 139,143 ton-miles per employé. The 
ton-mileage per engineman is even more marked ; 
but in this, as Mr. Porter points out, we see the 
results of more powerful engines and larger train- 
loads, which of late have attracted English railway 
managers, and which are now being studied by 
representatives of British railways in the United 
States. 

The pay-rolls of the companies have increased from 
88,000,000/. in 1895 to 115,000,000/. in 1900. The 
analysis of these figures given by the author of the 
article is interesting. The general office clerks get 
about a million of the 27,400,000/. increase ; the 
station agents the odd 400,000/.; other station- 
men, including those we call porters, 1,200,0001.; 
conductors or guards, 1,300,000/.; other trainmen, 
1,600,0001.; engine-drivers and firemen, 3,600,000. ; 
machinists, carpenters, and others, 5,600,000I.; 
trackmen, 4,200,000/.; switchmen, flagmen, and 
watchmen, over 1,000,000). About 5 millions 
sterling have gone to all other employés and 
labourers ; “te the remuneration, not included, 
to section hands, telegraph operators, and other 
minor employés. 

How much then is there left of the 115 millions 
odd that is distributed as wages, &c., to remunerate 
the higher class who direct industries representing 
asum of 2300 millions of pounds sterling? Mr. 
Porter answers the question. The total is 184,5961. ; 
or a trifle of one-half of 1 per cent. of the increase 
alone. How fortunate would shareholders in big 
manufacturing companies consider themselves if 
they could get their property managed on anything 
like these terms. 

Interesting as the figures given by Mr. Porter are, 
and instructive as are the conclusions he draws 
from them, we must leave the subject for the 
present; but it is necessary to quote first the 
amount paid in dividends. While the American 
railways paid out in 1900 over 115 millions sterling 
in wages, they distributed 78,400,0001. to share- 
holders and bondholders. The shareholders appear 
to have received over 10 millions sterling more 
than they did in 1895. Of the total amount of out- 
standing shares in 1900—namely, 1,160,000,0001. 
—over 635,000,000/., or over 544 per cent., paid 
no dividend, whilst five years ago over 70 per cent. 
paid no dividend. 

Under these circumstances we cannot wonder 
that Mr. Porter speaks hopefully and favourably of 
the procedure that has been followed, of different 
railway companies becoming owners of the stock 
of other lines. Of course, there is the risk that 
consolidation may lead to the neglect of public 
interests, but the danger of this may well be braved 
for the substantial advantages already gained or 
immediately in prospect. If the danger becomes 
an existing evil, there is the Inter-State Commerce 
Commission to be worked as a moderating influence. 
In the meantime there would appear to be a con- 
siderable margin for American railway managers 
to work in before they raise freights to more 
than a fair rate. It is comforting, after all, for 
English people to learn that if our own railway 
charges for transport of goods have not touched 
the point of cheapness to which those of our neigh- 
bours have fallen, it is not altogether because our 
management is unintelligent, our engineers unin- 
structed, or our plant quite obsolete, as some 
would have us believe. 





BRITISH TRADE WITH CUBA AND 
THE PHILIPPINES. 

Ir will be very interesting to observe the changes 
in commercial and industrial conditions which will 
take place in the ions which have been 
recently annexed to the United States, and espe- 
cially the manner in which these will affect British 
trade. Cuba and the Philippines will certainly 
become of increasing importance, not only on 
account of their trade and industry arising from 
their natural resources, but probably much more 
because of their geographical ition. The 

roximity of Cuba to the British West Indian 
ands must cause American influence to extend 





to these islands, and there can be little doubt that 
this may ultimately lead to important industrial 
developments, if not also to difficult political 
problems. 

For a good many years past the trade and in- 
dustry of the British West Indies have been in a very 
depressed condition, caused chiefly by political con- 
ditions—chiefly the bounties paid in Europe for 
the production of beetroot sugar—but at the same 
time. also, to a certain extent, because the sugar 
producers had not kept their methods and appliances 
up to date. Old-established industries, in out-of- 
the-way countries, are apt to get into a crystallised 
condition, because those in charge of them are not 
in touch with the most recent developments. The 
tariff conditions of Cuba under the Govern- 
ment of the United States may give a great 
impetus to production in that island, and, in 
any case, we may be quite sure that go- 
ahead Americans will not be content with the 
easy-going methods of the Spanish. Not only will 
the most improved appliances be introduced, but 
an improved organisation will enable them to turn 
out their products at a cheaper rate, and to take 
advantage of all the best opportunities in the 
markets of the world. The sugar producers must 
either keep up with their American competitors or 
be content to go to the wall. In any case, during 
the transition period many questions will arise, 
and, among others, probably whether all the 
islands in that part of the world should not be 
under the Government of the same Power. Eco- 
nomic conditions are generally at the root of 
political problems, and the future of the West 
Indies will be determined by these conditions. 

The annexation of the Philippines by the 
United States entirely changed the view of the 
world held by the Americans, for it converted 
the Far East into a Near West. It gave them a 
half-way house to China and converted them into 
a Pacific Power. The American Constitution has 
been made to bend to the altered conditions, 
although some critics say that it has been some- 
what severely strained in the process; and, not- 
withstanding the Munro doctrine, the United States 
now holds a colonial empire, to which it is impos- 
sible to place any limits. We cannot, of course, 
enter into a discussion of all the possibilities which 
may arise ; but as engineers we must look at the 
dynamics of the problems involved, and not be 
content with a glance at mere surface conditions. 
The Philippines will not only afford a very con- 
venient centre for naval operations, but also a 
commercial distributing centre for the whole of 
the Far East which may far outrival Hong Kong, 
and may probably affect the whole of the trade of 
the Pacific area. 

Having made these general observations, we will 
now note a few particulars regarding the trade of 
Cuba and the Philippines as these are recorded in 
the latest consular reports. During the year 1900 
affairs in Cuba were still unsettled, and conse- 
quently trade was depressed, and foreign capitalists 
were discouraged from investing money in the 
country. In spite of this, however, the vitality of 
the island is making itself felt, and signs of improv- 
ment both in the towns and the country districts are 
visible every where. Especially is this the case 
with the sugar industry, the extent to which the re- 
planting of the cane fields has been carried on 
with the limited financial resources available being 
truly surprising. The evidence of this vitality 
is of the brightest augury for Cuba, and affords 
strong grounds for believing that as soon as 
&@ permanent government is established, which 
appears likely to occur ere long, and confidence is 
restored, a new era of industrial and commercial 
err will set in such as the island has not 

nown before. The total value of the imports in 
1900 was 14,008, 8851., and of theexports 10,290, 567/., 
and the following Table shows the share of dif- 
ferent countries in Cuban trade (not counting coin 
or bullion) during the year : 


Proportion of Cuban Trade. 
Country. Imports. 


Per Cent. 

United States and posses- 

sions ee ii nee 45 
United Kingdom and 

British possessions 
Spain soe 
France 
Germany ... ie 
Other countries... 


Exports. 
Per Cent. 
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The shares of the different foreign countries in 
the whole textile goods trade of Cuba considered 
together were as follow: The United Kingdom, 
53 per cent.; Spain, 20 per cent.; France, 13 per 
cent.; the United States, 5 per cent.; and Ger- 
many, 5 per cent. During the year there was a 
great change in the direction of the textile trade, 
the imports from the United States and Spain 
showing a falling off, to the benefit of British, 
French, and German goods. We need not, how- 
ever, go into details of the trade in textile goods. 

The imports of metals and machinery, though 
much larger than in 1899, were still considerably 
below those of normal years. The principal sub- 
divisions are as follow: Iron and steel and manu- 
factures, 403,600/.; machinery, 404,200/.; tools 
and implements, 142,8001.; copper, 95,6001. ; other 
metals, 96,6001. 

The United States control 75 per cent. of this 
trade, the United Kingdom coming next with 
14 per cent. The branches in which British 
imports were largest were iron and steel and tools 
and implements. Scarcely any British machinery 
was imported. The trade in machinery, of which 
the United Kingdom formerly had a fair share, has 
passed entirely into American hands. The Consul 
says that ‘‘ it is difficult to believe that such a loss 
can be other than temporary, as British machinery 
has always been held in esteem in Cuba for the 
excellence of its quality, although its sale was some- 
what restricted owing to its being generally more 
expensive than American. The subject is well worth 
the serious attention of British manufacturers, as the 
field is a very large one, and its possible extension 
is limited only by the purchasing power of the 
country. Besides plants for sugar factories, 
agricultural machinery of all kinds, and pumping 
apparatus for irrigation, there will soon be a good 
opening for the sale of industrial machinery, elec- 
trical plants, and all kinds of labour-saving appa- 
ratus, the use of which is becoming every day 
more necessary, owing to the high rates of wages 
and the constant recurrence of strikes among 
labourers and artisans.” 

The Consul points out that British commerce 
labours under considerable disadvantages in cer- 
tain Spanish-American countries, among which 
Cuba must be included, owing to the lack of 
British houses of business, and especially retail 
establishments, without which the opening up of 
new branches of trade is difficult, if not impossible. 
He suggests as a remedy for this state of things 
the formation of large trading companies, which 
would combine a retail and wholesale business in 
all branches of imported goods, with the purchase 
of local produce for export. Complaints are fre- 
quently made of the length of time it takes to get 
orders filled from the United Kingdom, and there 
can be no doubt that the proximity of the United 
States to Cuba, and the prospect of more speedy 
delivery from there, owing to the superior faci- 
lities of communication, very often determine 
the purchase of American goods in preference to 
British. 

The Consul believes that the United States should 
profit, as they unquestionably will, to a far larger 
extent than other countries, by the greatly in- 
creased trade resulting from Cuba’s prosperity, as 
this is only natural from their geographical posi- 
tion, and is only right in view of their efforts to 
secure to her inhabitants peace and good govern- 
ment, and few will grudge them the financial suc- 
cess they will have earned so well. But the creation 
and development of new sources of wealth can 
never be to the exclusive advantage of any one 
country, and there is every reason for believing 
that the United Kingdom will also profit by Cuba’s 
prosperity in a degree which must depend on the 
adaptability and energy shown by British mer- 
chants and manufacturers in studying and providing 
for the wants of that market. 

_Affairs were even more disturbed in the Philip- 
pine Islands during the year 1900 than in Cuba, so 
that it is still premature to say much about the 
prospects of trade. Even now, however, British 
interests in the Philippines are much larger 
than currently supposed athome. There are about 
twenty British firms in Manila, many of them of 
long standing in the islands. During the year, 
trade was at a comparative standstill. In the 
early part of the year, owing! to the general 
anticipation of a speedy pacification and subsequent 

m in trade, large imports were made by the 
various firms in the islands ; but the disturbed state 
of the country rendered retail trade impossible, 





with the result that all importers had, at the end of 
the year, large stocks on hand. 

A plan is under consideration for the con- 
struction of harbour works: at Manila, includ- 
ing docks at the mouth of the river on the 
south side, and also for the increasing of wharf 
and warehouse accommodation. If these works 
are carried out, they will enormously benefit the 
trade of Manila, but the absence of building 
material near at hand will render their execution a 
labour of much time and expense. The United 
States naval head-quarters, now at Cavite, about 
7 miles from Manila, are shortly to be removed to 
Subig Bay, about 20 miles north of Manila Bay. 
This is a smaller and more sheltered harbour, at 
which building operations were commenced with 
the same object under the Spanish Adminis- 
tration. Owing to there being no docks, patent 
slips, or other appliances for large vessels 
in the Philippines, American warships and tran-\ 
sports are now obliged to go to Hong Kong for 
repairs and overhaul. We may be sure, how- 
ever, that the Americans will not allow this to be 
the case for long. Our present object, however, 
is not to enter into details of existing conditions, 
but rather to indicate the potentialities of the 
future. Rapid industrial developments are going 
on in the United States. With Cuba in the 
Atlantic and the Philippines in the Pacific, they 
will be able to push their manufactured goods 
in all the markets of the world, and we hope that 
British merchants and manufacturers will keep 
their eyes on the changes which are going on and 
study the forces which are producing them. 





THE MILITARY SELF-PROPELLED 
WAGON TRIALS. 

Tue trials of self-propelled wagons for military 
purposes that the War Office have inaugurated, and 
to which reference was made in our last two issues 
(see pages 771 and 793 ante), were brought to a con- 
clusion on Tuesday last. On Friday and Saturday 
of last week some severe hill-climbing tests were 
undertaken. The route on Friday was amongst 
some of the steepest of the Surrey hills, as it led 
through Ash, Puttenham, Hindhead, Godalming, 
and Farnham. Puttenham Hill crosses the Hog’s- 
back, and it was here that the most trying tests were 
made. The ascent from Puttenham has a gradient 
of about 1 in 8, the descent on the other side being 
rather less. The Straker wagon (see page 793 ante) 
and the Thornycroft wagon ‘‘ No. 6” (see page 776 
ante) came first, the Foden wagon (see page 794 ante) 
and the Milne wagon, with a Daimler motor, were 
next. On the descent trials were made as to brake 
efficiency, the Thornycroft ‘‘ No. 6” pulling up in a 
very short distance—about 6 ft., which was less 
than the others. Thornycroft ‘‘ No. 7” (see pages 
776 and 794 ante) did not run. This was much to 
be regretted, as the vehicle was designed especially 
for the, work, the weight of machinery being on the 
driving wheels. 

On Saturday the same route was traversed, but 
in the reverse direction, the Foden wagon and 
Thornycroft ‘‘No. 6” went through without mishap. 
The Straker wagon was unfortunate in experiencing 
considerable trouble with pipe connections ; whilst 
the Milne wagon was delayed, first by trouble with 
the sparking mechanism, and afterwards by a diffi- 
culty with the engine. Thornycroft ‘‘ No. 7” also 
came to grief, for on rounding a corner at Tilford 
Bridge the near-side forewheel went over the edge of 
the bridge, which was only here protected by a 
wooden rail. The weight of the vehicle came on the 
front axle and steering drum, and an hour and a 
quarter was spent in jacking the wagon on to the 
road again. The steering arrangements were, how- 
ever, found to be so disorganised that the wagon 
was taken back to the dépét. 

These trials were made with the vehicles loaded, 
but on Monday last Puttenham Hill was climbed 
without load on trailers. More brake tests were 
also made. This was an easy day, and all the 
vehicles got through without special incident. On 
the afternoon of Monday competitors were shown 
the ground*that would have to be covered the 
next day ; and a somewhat unpleasant revelation 
it was to. some of them. The place is known as 
Scroge’s Bottom, and is situated in the Long 
Valley, Aldershot. The ground is an irregular 
sandy tract, with several sharp ascents, and soft 
places where water had settled. Overa circular 
course on this unfriendly ground the wagons were 





to make three rounds, loaded. The test was cer- 
tainly a very severe one; but if motor wagons are 
to be of use in campaigning, they must a 
to stand very rough usage. On Tuesday last 
the wagons started to go round the course, and 
without their trailers el the trip without accident; 
certainly a creditable performance. The second 
round was with the 3-ton load on the m, a 
trailer carrying 2 tons being in tow. The Foden 
wagon started first, and in crossing a ditch at a 
very bad place came to grief, the fore carriage 
striking the steep bank of the ditch violently, 
with the result that it was seriously injured. 
This wagon, it will be remembered, has a loco- 
motive boiler right in front, with the engine on 
the top. It is not, perhaps, altogether the best 
distribution of weights for charging ditches with 
soft bottoms and almost vertical: sides. The fore 
part of the wagon was supported at a — steep 
angle on the smoke-box of the boiler. Fortunately, 
the driver was able to draw the fire promptly, or 
the firebox crown might have suffered ; but the 
trials were at an end for a time, so far as the 
Foden wagon was concerned. It should be stated 
that this vehicle was tested more severely than 
any of the others, taking the ditch at the most 
difficult place and at considerable speed. The 
other vehicles afterwards took their trailers over 
the ground with success. It was not, we believe, 
a necessary part of the competition that this ditch 
should be passed at a high speed, the competitors 
having the option of taking their time in the 
operation. After the mishap to the Foden wagon, 
the authorities decided that the other wagons 
should not be required to cross this ditch at the 
same difficult spot. 

It was decided to try the remaining vehicles 
over some very soft and irregular ground. ‘‘ Spuds” 
or “‘paddles” were bolted to the wheels, and in 
this competition the Thornycroft ‘‘No. 6” was 
most successful, dragging its trailer through with- 
out mishap, although the wheels sank in at 
times almost up to the naves. On one ascent, 
where the surface was very soft, Thornycroft 
‘*No. 7”—which was the only one fitted with 
a winding drum—had to drop its trailer, and, 
after climbing to the top, hauled the trailer up by 
means of a wire rope. A good deal of interest 
centred in the passing of a hollow, through the 
bottom of which a stream ran. The wagons had to 
plunge into this, and the bottom being very soft, 
the wheels sank in half-way up to the axles. The 
Thornycroft ‘‘ No. 7” was completely bogged at one 
place, and had to drop her trailer. She was extri- 
cated by means of the traction engine, that was in 
attendance, by the aid of wire ropes. ; 

The Straker vehicle met with the last of her many 
misfortunes, bursting her steam pipe when plough- 
ing through the mud. This took some time to 
repair, and when the damage was made good the 
wagon completed her trip, but could not tow her 
trailer through. The Milne wagon did not take 
part in this mud-wading competition, her engine 
having given out just at the end of the previous 
round. 

Until the reports of the official observers—two 
of whom were on each vehicle—are made public, 
it would be premature to enter into details of 
the various competitions; for it is obvious that 
a considerable number of observers would be 
needed to keep all the wagons under obser- 
vation during the many days over which the 
trials extended. It may, however, be safely said 
that the various tests have shown pretty conclu- 
sively that a self-propelled motor can be produced 
which would be of great use during the ordinary 
work of a campaign. Perhaps the Foden vehicle 
showed to most —e on average roads. It 
made, on the whole, the best speeds on the long 
runs ; though extra speed, we believe, is not con- 
sidered, by the military authorities, a very important 
feature for these wagons after a certain moderate 
rate of travel has been attained. The low consump- 
tion of water and fuel which is reported of the 
Foden wagon may have been due either to the 
locomotive type of boiler, or to her feed-heater 
device, which also enabled a certain amount of 
exhaust steam to be condensed and recovered to 
use over again. We believe a filter was fitted to 
intercept grease. The chimney gases of the Foden 
boiler were of a lower temperature than those of 
some of the competing vehicles to judge by the 
state of the paint, and also from the fact that the 
exhaust was delivered from the chimney in very 
visible clouds, whilst the exhaust steam of other 
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wagons was app3rently superheated, as it was quite 
invisible. 

Thornycroft ‘* No, 6” is practically the standard 
pattern of the Thornycroft Steam Wagon Company's 
vehicle of this type. Thornycroft ‘‘ No. 7” was dis- 
appointing, considering the great things that had 
been expected of it. But it must be remembered 
it was entirely a new design, and the makers 
had not had an mqpeneey: of trying it pre- 
viously to correct the many little defects in 
detail that are sure to arise with experimental 
work. There was one feature about it which 
should prove to be a distinct success. That was 
the winding arrangement by which the power of 
the main engines can be utilised for pulling the 
vehicle out of a bog. The way in which the 
wheels of a traction engine will revolve in one 
place, merely sinking further and further into soft 
ground—excavating, in fact, a hole in which to 
bury the vehicle—is well known to many who have 
had such an unfortunate experience. Although the 
traction engine had to be called into use on the 
last day’s trials, it is quite possible, had the ground 
been a little firmer, ‘‘No. 7” might have wound 
itself out without assistance. 

So far as the respective advantages of the 
vehicles for military purposes are concerned, only 
military men can judge, and the awards of the 
committee of officers will be looked forward to 
with interest. It is to be hoped the full report 
will be made public. 

A word should be said as to the excellent arrange- 
ments made by the executive committee of officers, 
and for the admirable manner in which all the 
arrangements were carried out by Captain Lindsay 
Lloyd and those who assisted him on the trials. 


AUSTRALIAN COPPER SHIPMENTS. 

Txe shipments of copper from Australia have 
made an appreciable increase during the period of 
high values which was inaugurated by the American 
speculators just about three years ago. For the 
past seven months the monthly average has been 
2600 tons, whereas previously the 2000 tons limit 
had only been passed on’ one or two occasions. 
For the twelve months to November 30 the exports 
were 24,800 tons, compared with 20,900 tons in 
1899-1900, 19,400 tons in 1898-99, and 10,200 tons 
in the calendar year 1896—meaning that five 
years have seen an increase of much more than 
100 per cent. It is a question whether the 
activity induced by high values will be main- 
tained if the metal keeps for the future in the 
neighbourhood of 501. instead of the 701. per ton 
which is said to have been the Amalgamated Com- 

any’s ideal figure. Probably it will, because the 
eading properties which have furnished nearly the 
whole of the Australasian output will find it desir- 
able to put more metal on the market, in order to 
find compensation for the lower range of values. 

In considering Australia as a copper producer, 
one has to bear in mind the superior attractiveness 
of gold-mining, which absorbs capital and attracts 
labour that would be diverted to copper and other 
minerals were the auriferous prospects less alluring. 
However, it is coming to be better realised that 
though or. has no such prizes to offer as fall to 
the lot of the successful in gold-mining, it involves 
less risk all round, with the certainty of very 
satisfactory profits, even without the efforts of the 
‘* combine” to keep prices at a high level. Some 
of the credit for recent progress in copper 

roduction goes to Tasmania, which, in the 

ount Lyell district, possesses deposits of much 
value. This colony, too, is well furnished with 
modern machinery, and in the profitable re- 
covery of the metal this counts for a good deal. 
New South Wales is much better off than Tasmania 
in regard to the area of its copper deposits, and the 
introduction of more capita! for development has in 
the last few years removed from the Mother Colony 
much of the reproach formerly levelled against it 
on the score of neglect. The result is seen ina 
steadily increased export, values for 1901 bein 
estimated at close upon 500,000/., as compar 
with 272,000/. three years ago, and 64,000/. in 1894, 
when the low-water mark was reached. New South 
Wales is credited with possessing 4,500,000 acres 
of ascertained copper-bearing ground. The largest 
and most important lodes so far worked are 
situated in the arid part of the Far West. Cobar 

















has yielded the most copper to date. All the dif- 
ferent classes of copper ores have been met with 
in working this mine during the last twenty-five | 





years, but sulphides form the principal deposits, all 
the richer and easier smelting ores being nearly 
worked out. The same may be said of Nymagee 
and the Mount Hope Mines, situated in the same 
tract of country as Cobar. Queensland is also 
paying increased attention to copper. In Victoria 
copper has been found at St. Arnaud, Bethanga, 
on the Thompson River, and in Gippsland, where 
native metal is found associated with other ores of 
copper in the form of carbonates and pyrites. It 
also occurs in small quantities at Steiglitz, Castel- 
maine, Bendigo, and other places ; but no syste- 
matic and sustained work has been done anywhere. 

It is interesting to find South Australia waking 
up to the occasion offered by high prices of copper. 
No other of the Colonies is admittedly as well off 
as this particular one in relation to its cupriferous 
wealth, and scarcely anyone has approached the 
question of its winning with such apathetic 
regard. There is to be an end to this. The 
Government has caused its geological experts 
to investigate a number of districts where copper 
is known to exist, but where it was not worked 
to any particular extent, or with any very keen 
display of energy, until the rise in prices sent 

rospectors on the hunt for desirable locations. 

he deposits of the Yorke Peninsula cover an 
immense area, and, as we are reminded in the 
Government’s hand-book of resources of the Colony, 
‘*have developed into some of the richest and most 
important properties hitherto discovered in South 
Australia.” It is in this section that the recent 
revival has been the most marked. It is the 
literal truth to say that South Australia is 
quite thickly bestrewn with copper mines which 
were abandoned for gold in the pioneer days, 
and which would yield quite respectable returns 
to-day with modern machinery and honest and 
competent management. A man will naturally 
ask why, with such considerable mineral wealth, 
and with so many places where copper and other 
metals exist in quantities which would make 
splendid returns in older countries, South Australia 
has done so little to make use of its opportuni- 
ties. Mr. Brown, the Government geologist, is 
of opinion that the ‘‘ mineral development has 
been, so far, merely the indication of future 
possibilities, and nowhere is there any sign of 
maturity. Excepting in a few notable instances, 
mining has been carried on desultorily and ineffec- 
tively—sometimes with a little enthusiasm followed 
by a depression proportioned to the extravagance 
of large expectations, but never with such steady 
perseverance as might reasonably have been ex- 
pected to win great wealth and to support a large 
mining population.” 





WARSHIP-BUILDING IN 1901. 

THE ships launched during the year which is now 
closing will form a larger addition to the British 
Navy than those floated in any preceding year. 
The 32 vessels floated, embracing every type from 
the submarine boat to the leviathan cruiser and 
immense battleship, make up a total displacement 
tonnage of 209,100 tons, which com with 
35,604 tons in the concluding year of the century. 
But, as we pointed out a year ago, the conditions 
were somewhat abnormal, many of the vessels being 
delayed on the stocks owing to circumstances asso- 
ciated with armour-plate manufacture which need 
not be entered into here, so that it is only fair to 
strike a mean between the output of the two years ; 
and from this standpoint the result is not unsatis- 
factory. The tonnage floated in any one period, 
however, is only an approximately accurate way of 
measuring progress ; thus the total we have given 
is satisfactory, but it would be more reassuring if 
one could say that, so far as the ordering of work 
is concerned, the state of affairs was equally favour- 
able for the future maintenance of naval strength. 

Upon the naval programme authorised in the 
last session of Parliament, practically no real con- 
structional work has been done. Three battleships 
and six armoured cruisers were included, besides 
smaller craft, in the authorised additions, and of 
these, two battleships and five cruisers are to be 
given out to contract. The dockyard officials, of 
course, knowing the dimensions of the ships that 
they are to build, can make preparations ; but since 
the contractors have not yet been asked to submit 
tenders, there is no chance of these vessels being 
commenced before next springtime. This delay is 
largely associated with design and the boiler ques- 
tion. 





e Boiler Committee appointed to investigate ! 





the subject have naturally had some say in the type 
of boiler to be adopted, and, while they have come 
to a decision as regards the battleships, there is no 
settlement on the question of the steam generators 
for the cruisers. 

As to these six cruisers, the Admiralty have 
invited the principal machinery builders to submit 
six alternative proposals. The cruisers, it may be 
remembered, are to be of the County class, of 
which ten are already under construction. They 
are designed for high speed with a large measure 
of armoured protection; and to get 23 knots 
22,000 horse-power has to be indicated : 1900 tons 
was taken as the basis for weight—including, of 
course, machinery—and the prospective contractors 
were asked to state what weight would be necessary 
to get this power with cylindrical boilers, worked 
under the closed stokehold system of forced draught, 
or with hot blast, on such a system as that of Messrs. 
Howden or Messrs. Ellis and Eaves. To this re- 
quest several of the firms, wo understand, have re- 
plied that the weight of machinery for the power 
desired would not fall short of 2100 tons; or, in other 
words, the power possible with the tank boiler for 
the weight specified would not exceed 19,500 indi- 
cated horse-power. The firms are now engaged in 
preparing the other alternative suggestions, for in- 
stalling a combination of water-tube and cylindrical 
boilers, different proportions of Yarrow large-tube 
and cylindrical, and of the Diirr and the cylin. 
drical, having been specified. These designs will 
take some weeks to prepare, and the giving out of 
the work is thus deferred. It is, of course, im- 
portant that a satisfactorysystem of steam generation 
should be adopted, but at the same time one cannot 
fail to realise the seriousness of the delay in con- 
struction, especially as, generally speaking, the 
ships of our shipbuilding programmes for the past 
two or three years have not in all cases been 
carried out within the time stipulated. 

But to return to the ships launched during the 
year, it may be stated that from the five dock- 
yards eight vessels, totalling 64,910 tons, have been 
floated. This is not an exceptionally large output 
when compared with normal years, although it 
greatly exceeds last year’s subnormal production. 
But it is specially notable that the facilities in the 
dockyards for carrying out work expeditiously have 
been greatly increased, Sir James Williamson, the 
Director of Dockyards, having with characteristic 
progressive spirit installed a very large number of 
modern machine tools ; but with a greatly-increased 
fleet, the extent of repair work must necessarily grow, 
and consequently the establishments have of late 
years been devoted more and more to such overhaul 
work. During this year the dockyards have been 
engaged on the completion of thirteen new ships for 


TABLE I.—Fighting Vessels Launched. 

















| | Indicated Value ot 
—— | No.| Tons. Horse- ag 
| Power Com- 
* | pleted. 
es nS beer 
In 1901. Dockyards .. ..| 8 | 64,910| 114,200 | 4,901,£00 
Private yards(H.M.S.)| 24 | 144,190 | 275,000 11,002,600 
a S (oreiga) 7| 2442] 47,500 340,000 
Total in 1901 ..| 37 | 211,£42| 436,700 | 16,243,800 
In 1900. Dockyards ..  ..| 4 | 5,230} 11,200 | 394,600 
Private yards(H.M.S.) 17 | 30,374! 125,800 | 2,531,600 
* » (foreign) 8 | 25,827| 42,750 | 1,925,000 
T talin1900 ../ 29! 61,431| 179,750 | 4,851,200 
In 1899. Dockyards_ .. -.| 6 | 66,900} 78,000 | 4,901,100 
Private yards(H.M.S.)| 12 | 53,222/ 111,000 | 3,791,000 
” »» (foreign) 16 | 47,170] 124,000 | 3,767,000 
Total in 1899  ..) 84 | 167,292) 313,090 | 12,459,100 
In 1898. Dockyards_ .. __..| 8| 70,955| 81,800 | 4,441,000 
Private yards(H.M.S.)| 22 | 70,083/ 168,800 | 4,242 000 
» ay (foreign), 18 | 52,865 144,250 | 3,480,0C0 
Total in 1898 ../ 48 | 193,353| 397,860 | 12,163,000 


commission, including three battleships and several 
cruisers, while, at the same time, over twenty 
vessels have undergone extensive repairs and re- 
fits, in addition to the overhauling of the ships 
forming the Reserve and Channel Squadrons—a 
programme which at once indicates the extensive 
work done, apart altogether from new shipbuild- 
ing; but it would be a mistake to discontinue, 
to any great extent, the new work undertaken, 
because of its educational value, and of its necessity 
to keep the men fully employed when repair work 
is slack, as occurs at seasons ; besides, without new 
construction, the standard of excellence of work- 
men necessary for repairs might not be so easily 

















Dec. 20, 1901.] 


ENGINEERING. 


845 





maintained, and it is subject for consideration 
whether in the future it might not be desirable to 
send ships for extensive overhaul to their original 
builders, rather than to diminish the amount of 
original constructive work carried on in the dock- 
yards. This course is preferable to adding largely 
to the number of hands now employed in the dock- 
yards. It will also tend to educate private firms in 
this important class of repair work. That will be 
invaluable in times of emergency, especially when 
ships might be disabled at or near our large ship- 
building and repairing centres. 

From private yards there have been launched 
twenty-four British warships, of 144,190 tons, which 
is greater than in any year during the past decade 
—if, indeed, it has ever been excelled in the history 
of warship-building. It is double the output of 
1898, compares with 53,222 tons in 1899, and is 
almost five times the total of last year. Similarly, 
the horse-power is much greater, but the difference 
here is not quite so marked, owing to the fact that 
comparatively few torpedo-boat destroyers are 
included this year ; and when it is noted that the 
fastest battleship has barely 1.3 horse-power per ton 
displacement, and the cruiser 2 horse power per 
ton, while the destroyer has 20 horse-power per 
ton, this difference in the ratios of increase of power 
and of tonnage will be easily understood. , 

Of the thirty ships launched for the British 
Fleet, six were battleships of the same class, the 
prototype being the Duncan. These ships were 
built respectively, the Albemarle at Chatham, with 
engines by the Thames Iron Works Company ; the 
Montagu at Devonport, with engines by Messrs. 
Laird Brothers, Limited, Birkenhead ; the Duncan 
and Cornwallis by the Thames Company ; the 
Russell by Palmer's Company, of Jarrow-on-Tyne ; 
and the Exmouth by Messrs. Laird. These battle- 
ships, which were ordered two years ago, and should 
all be completed within the three years, are remark- 
able for their speed—19 knots—which is attained 
by engines of the four-cylinder triple-expansion 
type of 18,000 horse-power. The vessels are 405 ft. 
long, 75 ft. 6 in. beam, and their displacement is 
14,000 tons when they are drawing 26 ft.6in. They 
are thus lighter by 1000 tons than the six battleships 
which preceded them, due largely to the adoption for 
broadside armour of Krupp steel of 7 in. in thick- 
ness, instead of Harvey’s steel of 9 in. ; but as we 
fully discussed this question at the time of the 
launch of the first ships,* it is not necessary 
to do more than indicate here the outstanding 
feature. They have four 12-in. guns and twelve 
6-in. guns, but in the new battleships to be laid 
down this year the important change is made of 
introducing, in addition. to the 12-in. guns, four 
weapons of 9.2-in. calibre, one mounted at each 
corner of the citadel ; and this improvement in gun 
power, associated, as it is, with other qualities, 
involves an increase in displacement to 16,500 tons. t 

Ten more of the new ships launched during 1901 
sre armoured cruisers. Two of them, the Euryalus, 
launched at Messrs. Vickers’ works at Barrow-in- 
Furness, and the Bacchante, launched and passed 
through her speed trials by Messrs. John Brown and 
Co., of Clydebank, belong to the Oressy class, 
numbering six in all, of 12,000 tons, 21,000 indicated 
horse-power, and 20 knots speed. Four others con- 
stitute what is known as the Drake class ; the proto- 
type was launched at Pembroke and is having her 
engines fitted on board by Messrs. Humphreys, 
Tennant, and Co., London ; the Good Hope was built 
by the Fairfield Company, and will be delivered at 
Portsmouth Dockyard this month ; the Leviathan 
is being rapidly brought forward for delivery at 
Messrs. Brown’s works at Clydebank, as is also the 
King Alfred, built by Messrs. Vickers, Sons, and 
Maxim, at Barrow-in-Furness. This type of ship,§ 
constitutes an improvement on the Powerful and 
Terrible, the important change being in giving 
them a broadside belt of 6 in. thick, while their 
speed has been increased to 23 knots, necessitating 
the adoption of machinery of 30,000 indicated 
horse-power, the displacement being 14,100 tons. 
The other four armoured cruisers launched during 
the year—the Bedford, by the Fairfield Company; 
the Monmouth, by the London and Glasgow Com- 
pany ; the Kent, at the Portsmouth Dockyard, with 
engines by Messrs. Hawthorn, Leslie, and Co., 
Newcastle ; and the Essex, at the Pembroke 





* See ENGINEERING, vol. lxxi., pages 204 and 209. 
Ibid., page 715 ante. 
Tbid., vol. Ixxi., page 273. 


Dockyard, with engines by Messrs. Brown, of 
Clydebank — belong to the new County class,* 
in which, on limited displacement, the high 
speed of 23 knots is attained in combination with 
a side armour of Krupp hardened steel 4 in. in 
thickness. The County vessels launched will have 
fourteen 6-in. quick-firing guns, but in the six 
vessels to be laid down shortly a change will be 
made by the fitting of two 7.5-in. guns and ten 
6-in. weapons, the higher ballistics of the 7.5-in. 
weapons compensating for the lesser number of 
weapons installed. (See page 715 ante.) 

The other vessels launched in 1901 are of small 
type, but nevertheless of considerable interest. 
From the Sheerness Dockyard there were floated 
three sloops, named Fantome, Odin, and Merlin; 
these are of 1070 tons displacement, and have 
engines of 1400 horse-power, but they are specially 
interesting because in them the Boiler Committee 
are makiog exhaustive trials as to the relative 
merits of the Belleville, Babcock and Wilcox, 
Niclausse, and Diirr steam generators. Messrs. 
Yarrow completed two gunboats—Teal and Moor- 
hen—which were built in sections, so as to be 
easily transported and fitted up on the waters of 
some of the distant outposts of the Empire ; they 
are boats of 160 ft. in length, and 180 tons displace- 
ment, with a draught of only 2 ft. 3 in., and with 
their engines of 800 horse-power attain a speed of 
13 knots. Messrs. Thornycroft completed four 
torpedo-boats of 25 knots speed, which are note- 
worthy because in their design greater heed has 
been paid than in previous vessels of this class to 
those qualities which will enable the vessels to 
weather heavy seas and maintain their high speed 
under adverse conditions. This firm have recently 


Taste II.—TZwelve Years’ Production of British 





























Navy Ships. 
| Dockyard. Private Yard. Total. 
Year. | tame 8 Sere ea ee 
| | 
| No. Tons. No. | Tons. No. | Tons. 
2000°..| 8 92,590 | 13 | 42,475 21 64,995 
11 | 8 68,100 | 10 | 39,150 | 18 107,250 
RR ge 50,450 | 13 | 90,750 | 22 141,200 
1893 9 $2,400! 65 | 1,919 14 34,319 
1894 8 26,700 | 19 | 4,825 27 81,525 
10s | 8 70,350 | 28 | 66,412 36 136,762 
1896 9 70,970 | 26 | 36,515 35 | 105,485 
1897 4 1,885 | 22 | 34,111 26 | 65,996 
1893 8 70,955 | 22 | 70, 80 | 140,988 
me |S 66,900 | 12 | 53,222 18 120,122 
1900 | 4 5,230 | 17 | 30,374 21 | 85,608 
1901 8 64,910 | 24 |144,190 32 | 209,100 
Totals ..| 89 | 300 [1,195,346 


|581,870 211 |613,976 
| \ 





received an order for four more vessels of the same 
class. Messrs. John Brown and Co., Clydebank, 
launched a 32-knot destroyer—the Arab—and 
Messrs. Doxford, of Sunderland, the Success, of 
30 knots speed. The five submarine boats floated 
by Messrs. Vickers, Sons, and Maxim, at Barrow, 
make up the 32 vessels included on our list. 

As to how this compares with the production of 
previous years, some idea can be formed by a 
reference to Table IT., showing the tonnage launched 
from Royal and private yards during the past 
twelve years. The nearest approximation to the 
209,100 tons of this year is the 141,200 tons of 
1892, which was also a large battleship year. The 
average, it will be seen, is about 100,000 tons, 
and from this point of view the output of this year is 
certainly very satisfactory. The distribution of 
work amongst the naval yards is indicated on 
Table III. Here it will be seen that this year’s 
output has been exceeded in five years since 1890 ; 
and that, too, notwithstanding that the tonnage 
credited to 1900 is so verysmall. We have, however, 
already referred to this subject, so that it is not 
necessary to say more here. Several ships already 
launched are approaching completion at the 
dockyards, and on them a large staff of men 
are at work. Two battleships will probably be 
launched in March next—the Queen, at Devon- 
port; and the Prince of Wales, at Chatham 
—so that they are thus likely to be afloat within 
one year of the ‘‘ formal” laying of the keel. The 
Suffolk—an armoured cruiser—is also likely to be 
launched from Portsmouth about the same time ; 
but the Cornwall, a vessel also of the County 
class, building at Pembroke, will not be floated 
until much later in the year. Two second-class 
cruisers are well advanced on the stocks—the 





* See ENGINEERING, vol. lxxi., page 273, and page 
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Challenger, at Chatham, and the Encounter, at 
Devonport—the former of which is to be engined 
and fitted with Babcock and Wilcox boilers by the 
Wallsend Company, and the latter will have Diirr 
steam generators, while the Suffolk and Cornwall 
will have respectively Niclausse and Babcock and 


Tasie III.—The Production from each Naval Yard. 

















| | 
| | Av for 
1901. 1900. 1899. Twelve Years. 
Yard. EA Mees 
| | ' 
No. | Tons. | No. Tons. No.| Tons. Tons, 
Portsmouth ..| 1 | 9,800| 1 | 2200! 1 |15,400/ 13,686 
Chatham 1 /14,000, — | — | 2 17,200 18 290 
Devonport 1 | 14,000; — | — | 2 |30,000 9,299 
Pembroke 2 900, — | — | 1} 4,700 9,876 
Sheerness --| 3] 3,210) 8 $030 —| — 2,430 
Totals 8 [e400 4 5230 | 6 {66,900 50,531 





Wilcox boilers. Thus, in a short time practical 
experience will be obtained as to the relative 
merits at sea of several types of water-tube 
generators. The vessels we have named exhaust 
the list so far as ships on the stocks in the dock- 
yards are concerned, and we have already referred 
to the ships about to ba laid down. 

One regrettable feature indicated on Table I. is 
the diminution of warships built in this country 
for foreign Powers. For several years this has 
been a decreasing quantity, and this year only 
torpedo-boat craft fall to be included ; the tonnage 
is almost inappreciable when compared with 
the 50,000 oar 60,000 tons of past years. The 
vessels included this year, built by Yarrow, 
Thornycroft, and Laird, are principally for Japan,* 
and, moreover, at the present moment there are 
practically no large ships building for foreiga 
navies. Various reasons account for this; but it 
can scarcely be said that it is due to inability, 
either from the point of view of experience or 


-|pressure of other work in our shipbuilders’ 


yards. One finds rather political influence a 
greater factor than either reputation or economy, 
the various Powers who were formerly clients of 
this country, and who are still adding to their 
fleets, preferring to give orders to countries whose 
political friendship may thus be influenced, or in 
whose interests those in high places exert them- 
selves. ‘ 
(To be. continued.) 








NOTES. 
Tae Frenco Mercantite Navy Buu. 

Tue new Bill on the French Mercantile Navy 
has just passed the Chamber of Deputies by 434 
votes against 125. It had been under discussion 
during about one month, and has now to be 
accepted by the Senate to become law. One of 
its most important clauses provides that those 
shipowners who, in future, will order their ships to 
be built in foreign yards will also have a right to 
the financial compensation which is granted by 
the Government to the shipowners in return for the 
charges incurred by the latter through the French 
legislation and the French practice. Some members 
fought hard against this clause, and endeavoured to 
obtain a reduction in the compensation which they 
regarded—in the case of foreign-built ships—as a 
premium to foreign construction. It is expected 
that this clause, if the Bill finally becomes law, will 
greatly aid the development of the French mercan- 
tile navy. The Bill in question provides also that 
an extra premium of 25 per cent. shall be granted 
on those mercantile ships which, owing to their 
build and accommodation, will be suitable to act as 
auxiliary Government transports. Hitherto this 
extra premium of 25 per cent. has been granted 
only on the ships which could be used eventually 
as auxiliary cruisers. 


Tae Stee Comertrrors or Great Britain. 

The accompanying Table indicates at a glance 
the relative position of our principal competitors in 
the manufacture of steel, and it will be seen that 
in the production of coal—the source of heat for 
smelting iron ore and refining the resultant metal 
—the United States has now excelled us: but the 
domestic needs of this population must be at least 
70 per cent. greater than those of ours, even allow- 
ing for other sources of heat—oil, natural gas, wood, 
&c. Germany, too, is moving forward, but their 
total, including lignite, does not represent the same 
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relative calorific value. In the production of iron 
ore the preponderance of America is much more 
marked ; she has, too, the great advantage that her 
ore is cheaper, and the volume in sight is sufficiently 
great to maintain this condition. In Britain, on 
the other hand, our supply is diminishing, our 
imports increasing—last year we took 6} million 
tons against America’s 897,831 tons—Germany’s 
output of pig iron is nearly as great as that of 
Britain, and, while her raw material may not be 
advantageously situated in relation to steelmaking 





Coal. | Iron Ore. Pig Iron. | Steel. 





tons | tons | tons 
225,181,300 14 078,20¢| 8,959,691 | 
240,965,917 | 27,553,161 /13,789,242 
* 149,551,058 18,964,:67| 8,520,390 | 
23,462,817 | + 201,445) 1,018,507 
* 33,270,383 + 4,985,702) 2,699,494 
ane 2,773,000 8,4°0,246 294,118 
Sweden .. 252,820 2,609,500! 526,863 
Russia... " 16,137,736 _ 2,821,000 
Austria- Hunga:) *t 38,738,372 | 3,293,003) 1,308,490 
Canada... 4,925,051 122,000 86,090 | 

j 


Britain .. é 
United States .. 
Germany 
Belgium .. 
France 

Spain 





* Includes lignite. + For 1899. t Ingots only. 
Britain and United States are in gross tons, others in metric. 


and shipbuilding works, the State is willing to 
compensate by providing cheap transit facilities. 
The United States now turn out 15 tons for every 
10 tons of pig iron we make, and 20 tons of steel 
for every 10 tons we produce. It is true the popu- 
lation and home needs are greater. Thus we make 
12 tons of steel for every 10,000 of the population ; 
United States 134 tons, Germany 11} tons, Bel- 
gium 9} tons, and France 4} tons. The internal 
development of United States resources neces- 
sitates a greater quantity being used at home than 
is the case with the older European countries ; 
but she is increasing the surplus for which it is 
absolutely necessary to find foreign markets. Her 
exports of iron and steel manufacture now reach 
16 millions sterling, and her imports 4 millions, so 
that her excess is now 12 millions sterling. Keen 
competition everywhere is only a matter of time ; 
and the lesson for us is improved methods of 
production to ensure cheaper rates, with which our 
prestige, still retained, will enable us to hold our 


position. 
Tue ORANKSHAFTS OF-HicH-SPEED ENGINES. 


More than one builder of high-speed engines has 
arrived at the opinion that the ordinary formulas 
for the strength of crankshafts are unsatisfactory, 
and quite recently one of them declared to us that 
his method of dimensioning such shafts was to note 
the size adopted in a corresponding case by Messrs. 
Willans and Robinson and add a little ‘‘ for luck.” 
It is not impossible that at least a portion of diverg- 
ence observed by builders between what calculation 
shows should be adequate and what experience 

roves to be necessary, may arise from the unsatis- 
actory nature of the commoner hypotheses as to 
the effect of combined stresses. he most usual 
assumption, in this country at least, is that failure 
arises from one of the principal stresses exceeding 
acertain limit. On the other hand, Continental elas- 
ticians have introduced the idea that failure occurs 
when the distance between adjacent molecules is in- 
creased beyond a certain point, and hence that the 
strength of a bar loaded in any manner depends upon 
the maximum principal strain, and not the maximum 
stress. A third hypothesis introduced at the outset, 
partly from metaphysical considerations, but in 
support of which Mr. J.J. Guest has adduced much 
experimental evidence (see ENGINEERING, vol. lxx., 
page 241), is that a strained bar fails when the 
maximum shear exceeds a certain limit, and hence 
depends solely on the shearing strength of the 
material. On this hypothesis a torsional strain is 
of much greater import than on either of the two 
theories first named, so that to safely eed a 
combined stress, a larger shaft is required than 
appears necessary from the common formula for 
nt sore a twisting moment combined with a 
bending one to an equivalent —— moment. 
We do not know whether builders of high-speed 
engines have compared the dimensions demanded 
by experience with the results of Mr. Guest’s 
formula, or whether they still find that even this 
would lead to the use of too light shafts; but 
untii this comparison has been made, it is too 
early to say that theory is — to the pro- 
portioning of crankshafts for high-speed engines. 
At the same time, in a paper just read before the 





Manchester Section of the Institution of Electrical 
Engineers, Mr. Julius Frith and Mr. E. H. Lamb 
int out that in certain cases the cyclical variation 
in the turning moment applied to the crankshaft 
of an engine may synchronise with the period of 
the torsional vibrations of the latter, considered as 
an elastic rod carrying heavy masses at two or 
more Sans and initially twisted and then let go. 
Should this synchronism exist, the torsional oscil- 
lations about the mean state of the shaft will con- 
tinuously increase until fracture takes place. With 
engines driving a single dynamo by means of a 
short and stiff shaft, the natural period of oscilla- 
tion of the latter is so small that synchronism is 
ractically impossible ; but the authors state that 
in other cases, such as an engine driving a dynamo 
on either side by a longish shaft, calculation from 
an actual example proves that there is some danger 
of such synchronism. Unfortunately, no particulars 
of the plant chosen for the above calculation are 


- given, and it is therefore impossible to say in how 


far it is representative of ordinary practice. 


LANDHOLDING BY FOREIGNERS IN JAPAN. 


In discussing the financial and industrial position 
of Japan, we have more than once indicated the 
necessity for the Japanese Government giving 
greater facilities for the investment of foreign 
capital. The Japanese have invested so much of 
their available capital in industrial, commercial, 
and military undertakings of all kinds, many of 
which will yield no direct returns for years to 
come, although the most of them were required 
for the development of the country, that they not 
only find themselves debarred from undertaking 
numerous other enterprises which would be lucra- 
tive, but are also compelled to work many of their 
existing enterprises with ruinously expensive work- 
ing capital. One of the greatest hindrances to 
foreigners investing capital in Japanese industries 
has been the want of, what they considered, proper 
security in the holding of land. They thought, 
as the law stood, they might invest large sums 
in the erection of works, and after a comparatively 
short time, after things had got into good working 
order and the business fully established, they 
would find that the land would pass into the 
hands of the Japanese, and who, by their exorbitant 
terms, might render the expenditure of capital of 
no value. The Japanese authorities insisted that 
this was not their intention, but still the law was 
somewhat ambiguous and the consequence was that 
comparatively little foreign capital was invested in 
Japanese undertakings. We need not go into 


‘details of the matter, as much of the discussion 


regarding it seemed to be of a technical or etymo- 
logical nature and depended on the meaning to 
be attached to certain terms. It is now stated, 
that the Japanese Government has got over 
all difficulties by legislation, so as to remove 
all solicitude about the titles of foreign land- 
holders in what were formerly the foreign settle- 
ments; and we presume that as the distinc- 
tion which formerly existed with regard to these 
settlements has been abolished, the same law will 
apply to the holding of land by foreigners in all 
parts of Japan. The titles in the original treaty 
were described as ‘‘ perpetual leases,’ but when 
the new treaty came into force, in order to bring 
these titles within the purview of the law courts, 
registration was essential. In Japan there are no 
title deeds, their place being taken by entries in 
the registers. But such a form of tenure as “ per- 
petual lease” did not exist under the Japanese 
codes, as they stood at the time when the revised 
treaty became operative, and consequently such a 
form of tenure could not be rene | in Japanese 
registers without specially-enabling legislation. 
An ordinance was issued providing for registra- 
tion as ‘‘superficies,” qualified by the words 
8 rs. gmua lease” in brackets. The foreign land- 
holder was not at all satisfied with this descrip- 
tion, and seemed to feel that the law courts 
might put an interpretation on it different from 
what the authorities said it meant. After con- 
siderable delay, the Government has issued a 
new law which removes all doubt on the subject, 
and the result is that henceforth perpetual leases 
can be registered as such, and that all registra- 
tion fees, whether for transfers or mortages, are 
remitted. Now that this matter has been settled, 
we may expect that a considerable impetus will 
be given to industry in which foreign capital is 
invested, not only in the former foreign settle- 
ments, but in Japan generally. 





THE LATE SIR JAMES LAING. 

Fuuu of years, and with a great record of useful 
work, Sir James Laing, the well-known Wear ship. 
builder, and one of the founders of the thriving town 
of Sunderland, died on Sunday, the 15th inst., at Etal 
Manor, near Ford, Northumberland. He had been 
suffering from an internal complaint for some years, 
but it was only a maggons ago that his condition gave 
cause for anxiety, and ultimately hemorrhage and 

neumonia intervened, and brought the end, within a 
ew weeks of the seventy-ninth anniversary of his 
birth, as he was born on January 11, 1823. His 
father, a Scotchman, had settled in Sunderland thirty 
years previously, and, together with his uncle, 
established a shipping business as well as a ship- 
building yard at Monkwearmouth, the existing 
Deptford works being commenced in 1818, at which 
time the partnership between the two brothers 
was dissolved. The subject of our brief sketch 
began his shipbuilding career in his father’s yard, 
being occupied with practical work ; meanwhile, en- 
gaging in the pursuit of education, he equipped 
himself for taking over the management when he 
was twenty years of age, and when his father cele- 
brated his jubilee as a shipbuilder—in 1843. The 
ships then built by the firm were of wood; but the 
splendid resistance to collapse shown by Brunel’s iron- 
built ship Great Britain, when on the rocks in Dun- 
drum Bay, on the coast of Ireland, influenced Laing, 
along with many other builders, and the first iron ship 
from the Deptford works was launched in 1853. He 
was also oy instrumental in having marine engi- 
neering works formed at Sunderland to obviate the 
necessity of ships going to the Tyne for their machinery. 
And thus the firm has gone on prospering, the produc- 
tion for 1900 marking a record—40,307 tons. The cele- 
bration of the centenary of the firm, and the jubilee 
of its head, in 1893, was marked by the presentation 
to Mr. and Mrs. James Laing of their portraits 
by Hon. John Collier, and an address in a frame 
carved from a 400 years’ old oak from Newcastls 
Town Moor. The honour of knighthood came in 
1897. Sir-James Laing took a great interest in 
the affairs of the town, of which he was one of the 
principal citizens. He had been a member of the River 
Wear Commission from 1859, and served as chairman 
for 32 years, so that with the river improvements, en- 
trance piers, &c., he was closely identified, and in 
recognition of his association with the Commiesion, 
his portrait, painted in 1896 for the Commissioners, 
hangs in the board-room, and they presented him in 
1900 with silver plate, He had, however, wider interests 
in shipping affairs. In 1883 he was President of the 
Chamber of — of the United Kingdom, later 
he championed the cause of shipowners successfully 
against the Suez Canal Board dues and regulations, 
and for some years was a director of the Suez Canal 
Company. He was for over 30 years on the Committee 
of Lloyd’s Registry, and was largely instrumental in 
securing the representation of the outports. He was 
Vice-President of the Board of Trade Line Com- 
mittee in 1885, and for many years sat on the Council 
of the Institution of Naval Architects, and other 
technical societies. Alike for his kindly qualities 
as a man and his public services for the profession 
and for the town of his birth, he was highly appre- 
ciated, and his loss is regretted, although this feeling 
is — by satisfaction at the long record of work 
achieved. 





BOILER EXPLOSION AT LEITH. 

A FORMAL investigation has been conducted at the 
Mercantile Marine Office, Leith, by the Board of Trade, 
rem rege: Pe cause and circumstances of a boiler ex- 
plosion which occurred on board the steam tug Tynedale, 
of North Shields, on the morning of Saturday, Sep- 
tember 7, when the vessel was in the Firth of Forth. 
By the — a Fag ewe or named George Simp- 
son was killed, he Commissioners were Mr. Sheriff 
Johnston, of Forfar, and Mr. David Crichton, R.N., 
superintendent-engineer for Messrs. Salveston and Co., 
shipowners, Leith. . Henry Smith, W.S., appeared 
for the Board of Trade, and the following were parties 
in the case: Mr, James I. Minto, owner of the tug, and 
Mr. John Minto, his manager, both represented by Mr 
Dick, 8.S.C.; the Sunderland Mutual Steamship Asso- 
ciation, represented by Mr. Archibald Walker, consulb- 
ing engineer, Leith; and Mr. Ness, secretary to the 
association. z 

Before taking evidence, the Court and the parties to 
the case went on board the steamer and examined the ex- 

loded boiler. On returning to the Mercantile Marine 

ffice the following evidence was taken : 

Mr. A. N. Peacock, engineer-surveyor to the Board of 
Trade at Leith, deposed to having examined the boiler 
two days after the explosion. He found that the side of 
the port furnace flue had been forced from its stays and 
bey an opening measuring about 15 in. being left, 
which allowed the contents of the boiler to escape into 
the stokehole. The explosion was caused by the plate of 
the furnace flue becoming too thin to withstand the 
pressure of steam to which it was subjected, and the 
giving way of the pote at the stay-holes as a result 
of corrosion caused by leakage. A careful examination 
of the boiler, such as that mede by the Brard of Trade, 
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would probably have revealed the weakness of the stay- 
holes. Old boilers needed attention at the stays, where 
they were the most prone to give way. The original 
thickness of the plates was 2 in., but after the explosion 
he found it materially reduced at the stayholes. The 
boiler was built sixteen years ago at South Shields, by a 
firm since dissolved. Such boilers as originally built were 
enerally worked at a pressure of from 25 lb. to 301b. 
e the present case the spring safety valve blew off with 
33.37 lb. of steam, and the lever valve with 29.62 lb. 
The stays had no hold, and could not stand the pressure 
with safety. The water gauges were in order, and each 
of the two boilers on bo had a separate pressure 
auge. 
py Mr. Dick: If he had examined the boiler before the 
explosion, he would have ordered the removal of some of 
the stays, and would probably have discovered the wasting 
of the plate when they were taken out. The boiler gene- 
rally was not wasted by corrosion more than was usually 
the case with boilers of that age, but the corrosion at the 
stays was very severe owing to leakage. Whenever leak- 
age was found to be going on at the stays, they should be 
specially and carefully examined. 

By the Sheriff: Had he inspected the boiler, say, a 
week before the explosion, he would have caused the stays 
to be renewed, as there was a good deal of caulking round 
the stay-ends. It was contrary to Board of Trade instruc- 
tions to patch astay-end. The stays had beencaulked so fre- 
quently that the heads were practically the same size as the 
body of the stays, though originally, of course, the head was 
bigger than the body. He found that the stay-rivets had 
ben pulled through the plates. The stays themselves 
were sound, and not broken nor much wasted. If on 
examination he found a good deal of caulking about stay- 
heads, his suspicions would be aroused, and he might 
cause the stays to be taken out. It was not safe when 
repairing a boiler to remove rivets, and put a small patch 
over the hole. _ 

Mr. James Minto, owner and master of the Tynedale, 
said he bought the tug in January last for 625. The 
boilers were then examined for him by a tug engineman, 
who reported that everything was right, while the firm 
from whom he bought the vessel told him that the boilers 
had received a good overhaul three years ago, and were 
in good condition. The furnace crowns had been renewed 
ab that time. He had often seen the safety - valve 
blow off at 34 lb. or 351b. At the beginning of August 
witness applied to the Sunderland Mutual Insurance 
Association for an insurance on the vessel, and the boilers 
and machinery were examined by Mr. Walker, consulting 
engineer to the association. He said nothing about the 
boilers, good or bad, and witness supposed they were in 
order. At the time of the explosion the hull had not been 
examined, but the insurance been accepted subject to 
dry-docking for this purpose. 

Mr. Ness, secretary to the association, here explained 
to the Court that their surveyor only reported to the com- 
pany and not to the owner of the vessel. 

Mr. Minto, continuing his evidence, said that if Mr. 
Walker had recommended any repairs, they would have 
been made. The vessel went out from Leith on the 
morning of the explosion to tow vessels, and they were 
proceeding at an easy rate when the boiler burst. He 
was on the bridge at the time, and at once jumped down 
and opened the lever valve to allow the steam to escape 
that way as far as possible. When he was able to venture 
into the engine-room he found Simpson, the fireman, 
lying dead on the bunker. About twenty minutes before 
the explosion dampness in the ashes had been reported to 
him, but he did not consider it of any consequence. The 
lever safety valve was blowing freely at the time. 

James Hunter, a boiler maker, deposed to having made 
certain repairs to the boiler on two or three occasions. 
On July 11 last the master mentioned a small leakage in 
the port boiler, but he could not find it, though he made 
& most careful examination of every stay. He did not 
anticipate danger, and was much surprised when he heard 
of the explosion. 

Mr. Archibald Walker, marine engineer, said that, 
acting on instructions from the Sunderland Mutual 
Insurance Association, he examined the boilers on 
August 9. He went through them for two hours and 
tested them by a hammer, but did not drill any holes. 
He knew the boilers were old, but he did not see any- 
thing defective or to excite his suspicions. He considered 
the explosion was due to the thinning of the plates, which 
could not be detected by any ordinary test. There was 
no indication of overheating, though it was possible that 
the water had gone from the one boiler into the other. 
He did all he could as regards the inspection. 

Mr. Ness, Secretary to the Sunderland Association, 
gave brief evidence as to the terms of the insurance. 
The company were paying the cost of the repair to the 
furnace, notwithstanding the fact that the policy had nob 
been really issued. 

George Brown, engineman on board the Tynedale, gave 
evidence as to pressure, and said he sometimes put an extra 
weight on the lever valve to bring ib up to 35 lb., but 
this was not on at the time of the explosion. He saw the 
dampness among the ashes shortly before the boiler burs 
but it did nob occur to him to draw the fire, and he h 
seen 16 worse previously. At the time of the explosion 
the lever valve was blowing off at 31 Ib. 

Robert Sim son, engineman, and father of the young 
man who was illed, said that Hunter, who had repai 
the boiler, told him that all the stays would require to be 
renewed to make a good job. 

Hunter, on being recalied and examined by the Court, 
denied having made such a statement. 

‘his concluded the taking of evidence, after which Mr. 
Smith, on behalf of the Board of Trade, submitted various 
ee to the court, and requested judgment thereon. He 

ought Mr. Walker had committed an error in not 





making an efficient inspection of the boilers. Mr. Minto 
was reasonably and fairly entitled to rely upon Mr. 
Walker’s inspection, and it would be for the court to 
consider whether they confirmed this view. 

Mr. Walker, addressing the court, said he had examined 
the boiler in the ordinary way, and did not think he was 
responsible. 

Mr. Ness pointed out that his company could have 
accepted the risk without any survey at all. 

r. Dick, on behalf of Messrs. Minto, called attention 
to the fact that the tug had been bought by his clients 
from skilled shipbuilders and engineers, and it might 
therefore be expected that the v: and the boilers would 
be in good condition when taken over. 

The Court then adjourned to the following day, when 
on reassembling the Sheriff gave judgment. He pointed 
out that the price (625/.) paid for the vessel indicated 
that it could not have been in anything but second-rate 
order. The cause of the explosion was the wasting of the 
plates at the stay-heads, and their becoming cupped to 
such a degree that they were unable to stand the ten- 
sion put upon them by the stay-head rivets, which, 
from the as reaching the breaking point, simply 
a through the plates as through a pee of paper. 

hile he (the Sheriff) thought Mr. Walker to blame for 
making a negligent and insufficient survey, and felt 
bound to comment upon the vicious system of an insurance 
association employing the same man as their agent and 
their surveyor, paid by fees, he could nob find that Mr. 
Walker’s failure in the matter of inspection was a respon- 
sible cause of the accident. He could not hold that Mr. 
Minto was justified in relying upon Mr. Walker’s inspec- 
tion, or that he was to be excused because he said that he 
did rely upon it. Mr. Walker was not employed 
by him, and he had no right to know Mr. Walker’s 
report. The Court did not think that either the 
Sunderland Mutual Insurance Association, Mr. Ness, 
their secretary, or Mr. Archibald Walker, their sur- 
veyor, were under any responsibility for the explo- 
sion, or that they were in fault. The Court considered 
that Mr. James Irvine Minto, the owner of the tug, 
neglected to satisfy himself by proper inspection as 
to the condition of the boilers, and that accordingly he 
was in fault. He must pay the sum of 25/. to the Board 
of Trade towards the costs and expenses of the inves- 
tigation. 





GYROSCOPIC ACTION AND THE LOSS 
OF THE ‘* COBRA.” 
To THE Eprror oF ENGINEERING. 

S1z,—Please allow me to point out in reply to Mr. 
Matthey : 

1, It is a mistake to suppose that I object to the word 
‘* precession ” being used in connection with the a 
of direction of the axis of a revolving body. I would 
as soon think of objecting to arose being called a rose ; 
but if a tulip were also called a rose I should object to 
enter on’a discussion in which the word was used without 
knowing to which of the two flowers the name was being 
applied. Mr. Matthey will, I think, that if the 
earth and the gyroscope were both perfect spheres the 
earth’s phenomena of precession and nutation would both 
cease to exist, whereas the motions of the pe to 
which those terms are applied would cs | bm con- 
tinue to exist. All I contend for is that arguments based 
on the supposition of the motion of the gyroscope to 
which the term precession is applied being a counterpart 
of the earth’s precession is bound to lead to confusion. 
Mr. Matthey’s argument shows that he clearly under- 
stands the earth’s precession to be merely a detail of its 
revolving motion, whereas in the gyroscope the term is 
applied to the revolving motion itself, and in the gyro- 
scope there is no reason for the existence of a counterpart 
of the earth’s precession. Saban | 

2. Mr. Matthey continues to imagine me to have 
attributed certain effects to ‘‘ gravity,” and as a proof of 
my having done so he gives quotations in which I had, in 
fact, attributed them to “‘gravitation;” and he then 
complains that my language is loose and unscientific. 
He evidently su es the terms to be synonymous, but 
as the Century Dictionary says that they are not so, and 
that ‘‘the most careful writers” distinguish between 
them, I think his statement shows the looseness, or 
absence, of scientific accuracy to be his rather than mine. 
Gravity has practically become a technical term, repre- 
senting, as regards any single body, the action of its 

vitation less its centrifugal force; and, besides that, 
ip is merely a fractional difference between two vastly 
greater a aapary pens of gravitation. The earth’s gravity 
disappears at the centre of the earth, though universal 
gravitation remains the same as at the earth’s surface. — 

3. Mr, Matthey objects to my estimate of the packing 
motion being sometimes at the rate of 10 ft. per second, 
because he considers that it “‘ cannot be expressed in feet,” 
but must be expressed in angular units. But the fact is 
that we are at issue on that point for the same reason that 
we are at issue as to whether gyroscopic stresses can be 
created in the hull of the vessel by the propellers and 
turbines ; and it is only by taking the lineal velocity that 
a practical estimate of the stress can be arrived at. As 
Mr. Matthey is determined that no such stresses could be 
created, he does not realise the necessity of estimating in 
lineal measure for the purpose of comparison with the 
action of vity, which gives the only practical unit of 
force. I have said nothing about ‘‘mere up-and-down 
motion,” but have dealt with pitching and rolling motions, 
which must of necessity be angular motions. — 

4, Your correspondent ‘‘ Experientia Docet” is just as 
determined as Mr. Matthey that gyroscopic action of the 
turbines could not have contributed in any degree to 
breaking the back of the Cobra; and in support of that 
view he repeats the statement that: ‘‘A gyroscope 





spinning in a psndulam does not in the least prevent the 
pendulum from vibrating, providing that the mountings 
of the pendulum are sufficiently rigid to prevent ib from 
being twisted or moved out of its plane of vibration by 
the action of the gyroscope.” That argument virtually 
contains @ very important AR and the obvious answer is 
that if the back of the Cobra had been “sufficiently 
rigid” to vent it from being twisted and bent, from 
what would otherwise have been its es of vibration 
in pitching and rolling, it would not, in such case, have 
broken. @ argument is, in fact, a virtual admission of 
the existence of stresses which have to be guarded against. 

5. Even when differing from some of your correspon- 
dents as regards the main point under di i namely, 
the question as to whether stresses were, or were not, 
created in the hull of the Cobra by gyroscopic action of 
the turbines and propellers—I have several times had 
occasion to express agreement as re; the location of 
stresses in rotating parts of the turbines themselves, and 
also as regards the sequence of those stresses. 08e 
correct locations and sequences were never described in 
any published work, as far as I have been able to ascer- 
tain, before T pointed out the manner in which the force 
of astral gravitation which resists the motion acts as their 
immediate ‘cause ; and I venture to think that you may 
find a brief explanation of that action a to the 
present discussion. As the simplest illustration, I take 
an ordinary spinning top, as the forces described in con- 
nection with its phenomena are applicable to every con- 
— movement of any gyroscope or gyroscopic pen- 

ulum. 

In the annexed Fig. 1. the arrow a y represents the 
primary action of astral gravitation, which, by counter- 
acting the action of gravity, keeps the top from falling, 
and makes it revolve in the direction a ec along the 
circle e f g h; and the arrow b 2 represents the secondary 
action of astral gravitation, which resists the revolving 











motion in the circle e f g h, and lifts the top in the 
direction be d. ach of those motions moves the 
centre of gravity ¢, in an effort to equalise the combined 
— of rotation and revolution on opposite sides of 
the top. 

The reason why there is an excess of the force of astral 
gravitation acting on the side a is because its action is as 
the square of the velocity of the im motion, and 
on the side a it resists the force of rotation acting in 
combination with gravity ; whereas on the side c its re- 
sistance is to the force of rotation less the force of gravity. 
That action gives the twist of centrifugal force shown in 
Fig. 2, because the relative excess of the action of astral 
gravitation at a is constantly lifting the side a as fast as 
the relative excess of the action of gravity atc is causing 
the side c to fall, and thus a revolution round x is given 
in the direction a, c. 

The above argument applies also to the lifting of the 
top from its inclined to an upright position ; for at b the 
resistance of astral gravitation is as the square of the 
combined velocities of rotation and revolation, whereas 
at d itis as the square of only the excess of the velocity 
of rotation over that of revolution ; and it fore con- 
stitutes a centrifugal force acting round in the direction 
bed in the same manner as shown in Fig. 2 as regards 
the primary action. 

I am, Sir, your obedient servant, 
Wm. LeicuTon JoRDAN. 
Royal Institution, December 14, 1901. 





CanapDIAN Coat.—The Dominion Coal Company has 
closed contracts for the supply of coal to various American 
railroad companies. The contracts foot up altogether 
to 80,000 tons. 





Prrsonat.—The Board of Directors of Wailes, Dove, 
and Co., Limited, has been strengthened by the addition 
of Mr. George R. Brace, M. Inst. N.A., who has long 
represented the company in Liverpool and the West of 
England, and in this connection we may add that the 
company are ing out in the form of a neat matchbox 
a oc reminder of their bitumastic enamel and covering 
solution. 
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THE COAL STEAMER 


“ MERCEDES.” 


CONSTRUCTED BY THE NORTHUMBERLAND SHIPBUILDING COMPANY, LIMITED, HOWDON-.ON-TYNE 
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WE illustrate above an interesting type of cargo 
steamer built by the Northumberland Shipbuilding 
Company, Limited, Howdon-on-Tyne, specially 
adapted for the rapid handling of coal. This vessel— 
the SSeveudee—wan built to the order of a well-known 
Cardiff firm for a special charter for carrying coal 
from Australia to the West Coast of America, and 
general cargo to the Chinese ports. The main object 
of the owners was to possess what might be termed a 
large cargo capacity with the best possible system for 
loading and Auhiaiian, and to this end the engines 
have been placed right aft; four extremely large 
hatchways, not less than 22 ft. wide, are placed upon 
the flush deck, worked by derrick posts 40 ft. high from 
the deck, with eight huge derricks carrying four Tem- 
perley transporters. The steam gear consists of 
twelve specially-made winches of the direct-working 
type, having cylinders 10 in. in diameter by 14 in. 
stroke, It is anticipated that a cargo of nearly 7000 
tons will be discharged from this steamer in about 
16 hours. Special attention has also been paid to the 
water-ballast tanks of this vessel; these are arranged 
on @ unique system, and when all the tanks are filled 
the ballast will amount to about 2400 tons without 
any deep midship tank, there being no less than fifteen 
separate tanks, so that the vessel may be trimmed as 
required when in any condition 

fr. J. R. Christie, of Cardiff, owner, and Mr. Row- 
land Hodge, the managing director of the builder’s 
company, are jointly responsible for the design of this 
steamer. 





MOTIVE POWER FROM BLAST-FURNACE 
GASES. 


Av the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, December 17, 1901, Mr. 
Charles Hawkeley, President, in the chair, the paper 
read was ‘‘ Motive Power from Blast-Furnace Gases,” by 
Mr. Bryan Donkin, M. Inst. O.E. 

The author considered, first, the importance of the dis- 
covery, made within the last few years, that power could 
be produced economically and effectively by utilising the 
gases jfrom blast-furnaces to drive gas engines. As the 
annual production of iron from blast-furnaces throughout 
the world was 40 million tons, this new application of 
motive power was capable of immense development. The 
gases given off from these furnaces during the process 
of smelting iron were practically the same as weak 

roducer-gas. ‘Till within about half a century they 

ad all been wasted. A part was next utilised under 
boilers to generate steam to drive the blowing engines, 
and to heat the air blast; but after sup) lying these 
requirements a considerable “ Y was available. Suc- 
cessful efforts had been made, first to use this surplus in 
gas-engine cylinders to obtain power, and next to discard 
steam engines, boilers, and chimneys entirely, and utilise 
all the gas in this way. 

The chemical constituents of the gases produced by 
smelting iron ore in blast-furnaces varied according to the 
ore and fluxes used, the fuel burnt, and the temperature of 
the furnaces. They contained, however, on an average, 
about one-third by volume of combustible gases, chiefly 
CO, the remainder being inert CQ, and N. The ratio of 
the CO, to the CO varied in every furnace. The higher 
it was—that was, the more CQ, the gases contained—the 
better the efficiency of the furnace. More gas would be 
produced, but it had a poor heating value, and if the 
percentage of CO, was very high, the gas would not 

ite in an engine. If, however, the ratio was low, and 

e percentage of CO high, the gas would have a rela- 
tively higher heating value. A table was given, showing 
the composition of the gases from six blast-furnaces in 

— Saag on the or se Be , ~ oe 

i © present me of utilising these gases, about 
wei cent. was lost by leakage, 28 per cent. was applied 
to heat the air blast, 40 per cent. to the boiler, and 22 per 
cent. was wasted. If the latter Rint were utilised 
in gas engines, it would yield about 12} horse-power 
hours per ton of iron melted, while if all the gases 
were burnt in gas-engine cylinders to produce power, 
about 28 horse-power hours per ton of pig iron would 





be available after deducting the power required for 
compressing the air. When burnt under boilers, the 
gave a very pcor heat efficiency, because the C 
was of comparatively little value as fuel. At least 
four times as much power could be obtained when 
the gases were treated in an engine cylinder, the method 
of utilising them being more suitable. The store of 
end thus available had been calculated for English and 

tch furnaces at 24 million horse-power per annum. 
The poorness of the gases was counteracted by diluting 
them with a smaller proportion of air than was required 
for richer gases. About one volume of air to one of 
blast-furnace gases gave the best working mixture in an 
engine cylinder. 

Other disadvantages were the variations in pressure 
and op morgen of these gases, their low heating-value, 
and the dust with which they were charged. The first two 
difficulties were overcome by passing them into a holder 
before sending them to the engine cylinder, while the 
quantities produced were so large that these fluctuations 
were practically annulled. Their low heating-value did 
not give rise to the difficulties at first anticipated, 
because they could be compressed to a higher degree, 
eae! to ignition, than was permissible with other 

inds of gas, when used to produce power. A high 
thermal efficiency was thus obtained, which compared 
favourably with that of other types of internal-combus- 
tion engines. Compressions of between 74 and 11 
atmospheres were used, and the lower the heating value 
the higher was the compression required. 

The dust with which the gases were charged was of two 
kinds—the heavy metallic dust deposited in the long and 
large gas mains, and the fine light dust which was partly 
removed by washing and cleaning, and partly blown out 
with the engine exhaust. At first elaborate and costly 
systems of washers and purifiers had been employed, but 
experience had shown them in most cases to be unneces- 
sary, and the gases were seldom subjected to any further 
cleaning when burnt in engine cylinders than when used 
under boilers ; the same pipes often served both systems. 
Sometimes they were washed with water, sometimes 
they were treated by dry processes. Such light dust as 
remained after cleaning was forced out with the exhaust 
by the action of the piston, and was not allowed to be 
deposited and clog the cylinder and valves. —— 
purifiers a new form of rotary washer had so far prov 
one of the most satisfactory. It was said to clean the 
— effectually, and took up much less space and cost 
less than the usual array of pipes. The methods of 
cleaning the — at Seraing in Belgium, Friedenshiitte, 
Horde, and Donnersmarck in Germany, and Differdingen 
in Luxemburg, were described, 

Two other difficulties were also considered, the produc- 
tion of gas — large enough to utilise the vast stores 
of power available, and the desirability of driving the 
air-blowing cylinders from them direct. A great impetus 
had been given to the construction of large motors by 
the discovery that blast-furnace gases could be used to 
drive them. They were now made in sizes up to 1000 
horse-power and 1500 horse-power, and still larger powers 
were in contemplation ; while the difficulty of starting 
these large engines had been successfully overcome. To 
connect them direct to the blowing cylinders. which ran 
at a lower speed, was sometimes difficult. The subject 
was engaging the attention of scientific men and engi- 
neers, and success had already been partly, and doubtless 
in time would be fully, attained. 

The author proceeded to sketch the history of this 
new development in enginesting science. The pioneer 
of the movement, Mr. B. H. Thwaite, Assoc. M. Inst. 
C.E., had driven an engine with blast-furnace gases in 
February, 1895, but the question had been simultaneously 
and independently treated at Seraing in Belgium, and 
at the Horde Iron Works in ny. Mr. Thwaite’s 
experiments had been made at Wishaw, near my e's on 
a 12 ore engine, driving a dynamo. The heating 
value of the gas used been 126 B. T. U. per cubic 
foot, consumption of gas 84 cubic feet per indicated 
horse-power hour. The fuel used was “splint coal,” 
and the gas was comparatively rich. Another small 
experimental engine had m su ully worked for 
some time at Frodingham, with gas having a heating 
value of 110 B. T. U. per cubic foot. A plant 
had been driven at Barrow. 

At the iron works of the Socié:!é Cockerill at Seraing, 





three engines of 8 horse-power, 200 horse-power, and 650 
horse-power respectively had been tested, and most im- 
portant work had been done. The first trials, made on 
an 8 horse-power four-cycle Simplex engine, had been 
sufficiently satisfactory to lead the company to test a 
much larger engine. The 200 horse-power motor of the 
same type, when experimented on in 1898, had shown a 
consumption of gas of 116 cubic feet per brake horse-power 
hour, having a heating value of 110 B.T.U. per cubic foot, 
Thermal efficiency referred ,to brake horse power, 20 per 
cent. A still more important trial had been carried out in 
1900 at Seraing on a horse-power Simplex engine, in 
the presence of many authorities. The consumption of gas 
was 101 cubic feet per brake horse-power-hour, and the 
thermal efficiency 26 per cent. per brake horse-power. 
All the engines tes were single-acting and single- 
cylinder engines, a type to which the Seraing authorities 
gave the preference, in contradistinction to the multiple- 
cylinder type advocated by the Deutz firm. The advan- 
tages and drawbacks of both classes of engine were 
contrasted by the author. 

A third application of blast-furnace gases to drive a gas 
motor had been made at Hirde in1895. Here a new two- 
cycle type, the Oechelhauser, which appeared to have a 
promising future before it for this class of work, had been 
tested. The engine had one long cylinder with two pistons 
and an air — ; for the latter the large blowing cylinder 
might be substituted. Several large plants were in course of 
construction, but theengine had not yet been tested officially. 
Another important trial, made at Differdingen on a 60 
horse-power four-cycle engine by Professor Meyer, in 
1898, compared favourably with the Seraing experiments 
for care and completeness. The heating value of the gas 
was 105 B.T.U. per cubic foot, and the consumption 
about 95 cubic feet per brake horse-power hour, the 
thermal efficiency being 25 per cent. per brake horse- 
power. Trials had also been made by Kohler, in 1898, 
on a 40 horse-power four-cycle engine. 

The author gave some account of the very rapid 

rogress made in this class of work on the Continent. 
wy Sw the large firms in Germany and Belgium were 
now busily employed. The Gasmotoren-Fabrik Deutz 
had numerous orders for motors from 500 horse-power to 
1000 horse-power, while at Seraing an aggregate of 39,000 
horse- power had been bespoken. Messrs. Korting, of Han- 
over, had ——— several engines, and the Deutsche- 
Kraftgas-Gesellschaft, the makers of the Oechelhaiiser, pro- 
posed to construct motors up to 1500 and 2000 horse-power. 
England and Scotland seemed rather slow to utilise these 
gases. Well-made gas engines now gave no trouble, were 
as easily driven as steam engines, and were much more 
economical. 

A table of nine tests of blast-furnace gas engines was 
added ; and in an addendum to the paper mention was 
made of what appeared at present to be the best way of 
getting rid of the toublesome light dust—viz., passing the 
gases successively through two centrifugal fans provided 
with water jets. 





Betaran Coat Exports.—The exports of coal from Bel- 
gium in the firsp 11 months of this year were 4,375,706 
tons, as compared with 4,846,406 tons in the correspond- 
ing period of 1900. The exports of coke were 765,567 
tons, as compared with 991,168 tons; and of briquettes, 
643,583 tons, as compared with 553,925 tons. 


AmertcaN ArwouR-PLatrs.—The Bethlehem Steel 
Company has decided to increase the armour-making 
capacity of its plant. An expenditure of 100,000/. has 
been authorised to improve the plant, so that the com- 
pany may be able to producs 6000 tons of armour-plates 
annually. The enlargement is made in order to meet the 
urgent requirements of the American Government in the 
matter of armour-plates. 


Paris, Lyons, AND MEDITERRANEAN Ratway.—The 
traffic of this vast system, which comprises 5753 miles of 
line, has been greatly depressed by the absence of Exhibi- 
tion traffic this year. It is now again reviving, an increase 
of 22,0002. being indicated by the last weekly return. The 

ate receipts to November 25 this year showed a 
falling off of 661,200/., as compared with the corresponding 
period of 1200, in which the company’s revenue amoun 
to 16,640, 4007, 
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WATER-TUBE BOILER. 
CONSTRUCTED BY MR. GEORGE SINCLAIR, ENGINEER, LEITH. 





WE illustrate above a water-tube boiler which 
was exhibited at the ee Exhibition, but not 


under steam, the patentee and manufacturer being Mr. 
George Sinclair, Albion Boiler Works, Leith. The 
arrangement of the boiler will be seen almost at a 
glance. Oae of the chief features is the angle at which 
the tubes are set, so as to afford something equiva- 
lent to a combustion chamber. The front and back 
headers, which are common to all tubes, and are not 
divided to form elements, are constructed with an 
angle, as shown, so that while the front header 
is 7 ft. 6in, from top to bottom, the back header is 
11 ft., and the space separating the upper and lower 
nests of tubes is thus 3 ft. 6 in. at the back. The 
width over the headers is 4ft.9 in. Divisions are pro- 
vided as shown in the longitudinal section to guide the 
flames so as to secure the fullest measure of heat utilisa- 
tion, and the water circulation is down the back header 
through the tubes, the steam passing up the front 
header and through a series of tubes into the drum, 
while the remaining water tends to pass through the 
upper series of tubes. We have had no opportunity of 
observing the effectiveness of the circulation. The 
steam generator has been evolved out of boilers used 
for twenty-five years for boiling wood pulp at high 
pressures. 

The boiler is constructed of steel, with the exception 
of the tubes, which are of wrought iron, and is designed 
for a pressure of 400 1b. to the equare inch. The tubes 
are 16 ft. long and 4 in. in internal diameter, and the 
distance between the front plate and the rear plate of 
the headers is 17 ft.6 in. The drum is 21 ft. long and 
3 ft. 6 in. in internal diameter, and the measurement 
from the bottom of the front header to the top of the 
drum is 13 ft. 2 in. The total height of the boiler 
from the stoking floor is 21 ft. 6in., and the clear 
width 7 ft. 4 in. 


INDUSTRIAL NOTES. 

THE state of the labour market, as reported by the 
Labour Department, based on 2423 returns—viz., 1225 
from employers, 584 from trade unions, and 614 
from other sources—shows that during the month 
there has been some decline in the engineering, ship- 
building, and building trades. But apart from this, 
and the usual seasonal improvement in the printing 
trades, there have been no marked changes in the state 
of employment compared with a month ago. On the 
whole, it is worse than a year ago, but considerably 
better than the average state of employment in the 
same month during the past ten years. 

There have been few trade disputes, but a large 
number of coalmine:s have sustained reductions of 
wages during the month. 

In the 142 trade unions, with an aggregate membership 
of 545,832, making special returns, 20,614, or 3.8 per 
cent., were reported as unemployed at the end of the 
month, as compared with 3.7 per cent. in the previous 
month, and with 3.2 per cent. in the 138 unions, with 
& membership of 539,175, from which returns were 











received for the same month of last year. The average 
—— of unemployed returned at the end of 
ovember, during the ten years 1891-1900, was 4.6. 


Coalmining employment in the four weeks ended 
November 23 continued good, showing a slight de- 
crease in the average number of days worked per week 
as compared with a year ago, but an increase in the 
number employed. As compared with the previous 
month, there was practically no change. At collieries 
at which 474,578 workpeople were ig, the pits 
worked on an average 5.33 days per week during the 
four weeks, as compared with 5.36 days per week in 
the four weeks in the previous month and 5.45 days 
per week a year ago. 

Employment in iron-mining continues good, and 
shows practically no change as compared with the 
previous month. As compared with a year ago, there 
is a considerable decrease in the number of workpeople 
employed. The average number of days worked 
136 iron mines and open works, at which 15,474 work- 
people were employed in the four weeks, was 5.72 per 
week, as compared with 5.75 days in the previous four 
weeks and 5.74 days a year ago. 


Employment in the pig-iron industry shows little 
change compared with a month ago, but is consider- 
ably worse than a year ago. Returns relating to the 
works of 113 ironmasters show that 314 furnaces, 
employing about 21,800 workpeople, were in blast at 
the end of the month, as compared with 316 at the 
end of the previous month and 342 a year ago. 

Employment in iron and steel manufacture shows a 
decline as compared with a month ago, but it is better 
than a yearago. At 202 works covered by the returns, 
employing 79,278 workpeople, the total volume of 
employment (taking into account both the number 
employed and the number of shifts worked) shows a 
decrease of 2 per cent. as compared with the pre- 
vious month, but an increase of 2.1 per cent. as com- 
pared with the corresponding period a year ago. 

Employment in the tinplate trade showed a further 
improvement and was better than a year ago. At the 
ro of the month 393 mills were at work (including 
those engaged in the manufacture of black plates), 
compared with 381 at the end of the previous month 
and 356 a year ago. The number of workpeople 
engaged at the mills in operation is estimated to be 
about 19,600. 





Employment in most branches of the engineering 
and metal trades has continued to fall off. The 
percentage of unemployed union members at the end 
of the month was 4.3, compared with 3.7 per cent. in 
the previous month and 3.4 per cent. in the same 
month a year ago. 

In the shipbuilding trade a further falling off is 
observable. The percentage of unemployed union 
members at the end of the month was 4.7, compared 
with 4.2 per cent, in the previous month. The 
percentage for the same month in 1900 was 3.6. 


Employment in the building trades has continued to 
decline. The percentage of unemployed union members 
making returns at the end of the month was 3.5, 
compared with 3.1 per cent. in the previous month 
and 3.3 per cent. in the same month of last year. 





In the furnishing trades employment has continued 
to fall off. The percentage of unemployed unionmem- 
bers was 4.2, compared with 3.6 per cent. in the pre- 
vious month, and in the same month of 1900 4.2 per 
cent. 

Owing to seasonal causes the printing and book- 
binding trades show, as usual, an improvement. The 
Sram of unemployed union members was 2.6, 
compared with 4.6 per cent. in the previous month, 
and 2.8 per cent. in the same month of last year. 

Employment in the paper trades again shows but 
little change. The percentage of unemployed union 
members was 2.1, compared with 2.3 per cent. in the 
previous month—the same asa year ago. 

In the leather trades-employment remains pan. 
tically unchanged. The percentage of unemployed 
union members was 3.3, compared with 3.2 per cent. 
in the previous month and 2.4 per cent. a year ago. 

Employment in the glass trades was slightly better, 
but shows a decline as compared with a year ago. 

Employment in the boot and shoe trade continues 
slack in most centres. 





Employment in the spinning branch of the cotton 
trade is fairly good ; in the weaving branch it is only 
moderate. In factories employing about 78,000 women 
and girls, 94 per cent. of those in spinning mills and 
71 per cent. of those in weaving factories were in full 
employment throughout the month, compared with 
84 and 71 per cent. respectively in the previous 
month, and with 86 and 84 per cent. respectively a 
year ago. \ 

Employment in the woollen trade is good. In the 
worsted trade it has slightly improved, but continues 

uiet. In the hosiery trade it ies improved, and is 
airly good. 





Agricultural labourers were generally well employed, 
the weather being favourable, Some casual labourers 
were, however, in irregular employment. 

During the five weeks ending November 30 the 
number of labourers employed daily at all the docks 
and principal wharves averaged 15,909, as compared 
with 16,845 in the wre cany weeks, and 18,411 in 
the corresponding period a year ago. 





Twenty-five fresh labour disputes began in the 
month, involving 6809 workpeople, of whom 4924 were 
directly and 1885 indirectly affected. Thecorrespond- 
ing number of disputes in the previous month was 26, 
involving 10,501 workpeople, and in the same month 
of last year 48 disputes, involving 18,099 workpeople. 
Of the 25 disputes in the month, eight couinele the 
mining and quarrying industries, nine in the metal, 
engineering, and shipbuilding trades, three in the 
textile trades, and five in other industries. Of the 
25 new and old disputes, involving 6500 workpeople, 
of which the result is reported, seven, involving 1556 
persons, were decided in favour of the workpeople ; 
11, involving 3182 persons, in favour of the employers; 
and seven, involving 1762 persons, were compromised. 

The changes in wages reported affec 257,961 

workpeople, and the net effect of all the changes was 
a decrease averaging 7}d. weekly per head. Of the 
total number 10,500 received advances and 247,461 
sustained decreases. The changes of the previous 
month affected 17,684 workpeople, the net result being 
a slight rise, and during November, 1900, the number 
affected was 148,774, and the net weekly result was 
an advance of 44d. perhead. The principal decreases 
of the month were those sustained by »500 coal 
miners in Durham and South Wales. 
Three changes, affecting 109,032 workpeople, were 
settled by Conciliation ds, and three changes, 
affecting 136,370 workpeople, took effect under sliding 
scales, Changes affecting 1133 workpeople only were 
preceded by disputes causing stoppage of poo and 
the remaining changes, affecting 11,458 workpeople, 
were arranged directly between employers and work- 
people, er their representatives. 


The report of the Amalgamated Society of Car- 
— and Joiners indicates a gradual but continuous 
alliog off in employment, though it has scarcely 
become serious as yet. Out of a total of 68,036 
members, 2098 were on unemployed benefit, 1408 
on sick benefit, and 1141 on superannuation benefit ; 
showing an aggregate of 4647 on those three 
benefits alone. A more serious indication of the 
state of trade is the number of disputes on hand. 
In 14 towns members out of work are requested to 
keep away until the disputes are settled; in 15 
other towns they are requested to see the local 
branch secretaries before accepting work, and in five 
other places they are requested to see the branch 
secretaries before accepting employment, because 








of disputes with one or more firms in those places. 
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That means a total of 34 places, some being very 
important towns—centres of large industries —in 
which disputes exist, many of them of long duration. 
Most of these are what may be called ‘‘ defensive 
strikes,” resisting reductions in wages, or changes in 
conditions which the men regard as adverse to them. 
The long spell of aggressive strikes—for higher wages, 
reductions ia the hours of labour, &c.—have ended by 
reason of the falling off in employment. In one 
instance a settlement has been effected where many 
men were concerned. The general secretary of the 
union is now in the United States, and the American 
branches of the society are according him a hearty 
welcome, This is the first visit of a general secretary 
of the union to America since the formation of the 
union in 1860. The voting upon 15 subjects, necessi- 
tated by the decisions of the general council, has 
resulted in affirmative votes for 14, and only one was 
negatived. For co-operative building and joinery 
works, and for labour representation, there were large 
majorities, and still larger for certain changes in the 
policy of the union. 





The monthly circular of the Durham Miners’ Asso- 
ciation contains a report of the wages settlement by 
the Conciliation Board, with remarks as to the effect 
of the Coal Tax. The latter cannot be felt until the 
first month in the New Year, and ‘‘the workmen’s 
representatives on the Board reserve to themselves 
the right to object to the tax being treated as a 
reduction in future ascertainments.” The report 
states that it is too soon to say to what extent the 
tax will affect prices. Explanations are given as to 
the dates on which the reduction in wages agreed 
upon came into force; the final date was from the 
12th and 19th of November. Some collieries started 
the reduction on the 12th which ought not to have 
commenced until the 19th; but the report says this 
will doubtless be rectified when the Board meets. 
This shows the growth of confidence in the Conciliation 
Board. There is no suggestion of unfair advantage, as 
would have been the case some yearaago. But the most 
important thing in the circular is the statement as to 
the relation of prices to wages. One of the acute 
members of the Miners’ Association calls attention to 
certain discrepancies, or supposed discrepancies, in 
the bases of prices in relation to wages, not in a 
querulous spirit, but as a subject for discussion. The 
secretary, Mr. John Wilson, M.P., replies at length, 
and proves that the bases, though not mathematically 
perfect, operate fairly on the whole, with a little give- 
and-take on both sides. The result has been favourable 
to the employed rather than to the employers. Such 
explanations will do a world of good in connection 
with Conciliation Boards, because it will disarm the 
suspicion that employers always reap the a 
It is also a tribute to the success of the system by 
which w>ges are regalated. 





The London Trades and Labour Gazette watches the 
operations of the great Steel Trust in America with 
jealous eyes, in the interest of labour. It calls 
attention to the fact that the subscribers to that vast 
enterprise had 124 per cent. of their subscriptions 
returned to them, so that they got what may be termed 
in our currency a 100/. bond for 87/. 10s., and that, too, 
in a flourishing concern. It further states that the 
operations of the Trust were so successful in October 
that the profits realised represent the rate of 
27,600,000. per annum; but, it is said, those vast 
profits do not go into the pockets of genuine employers 
of labour, but swell the colossal fortunes of the 
financiers who manipulate the concern. Attention 
is also called to the recent decision in the law 
courts of Philadelphia in connection with a strike 
in the building trades in that city. It is affirmed 
that trade unionists have no legal right to strike 
against non-unionists, and have no right to picket 
the works affected by the strike. Those decisions 
seem to be on all fours with recent decisions in 
this country by the House of Lords. The Gazette sup- 

rts the recent legislation by the Government of New 

outh Wales, compelling all disputes to be referred to 
a special Court created for that purpose. The writer 
says that it will ‘‘ remove the battle ground of capital 
and labour from the streets ard parks to the ballot-box.” 
With respect to the recent correspondence in the Times 
and other newspapers, it says: ‘‘ We welcome it, as it 
will do something to cause workmen to think.” If 
they take to heart the lessons, all will, perhaps, be 
well; but it is of no use to read and think, unless action 
follows—prudent action which will avoid mistakes, and 
lead workmen to proceed on lines which can be justified 
in the light of day. 


In the Wolverhampton district the position of the 
iron trades is apparently one of suspended animation. 
Makers of finished iron are chiefly engaged in clearing 
off the orders on their books, and they do not appear 
to be anxious otherwise, for all attempts on the part 
of consumers to obtain concessions in price have been 
unavailing, in so far as the better qualities of iron are 
concerned. Buying is therefore restricted to present 








wants, on the hand-to-mouth principle. As marked- 
bar makers have heavy Admiralty contracts on hand, 
they are able firmly to maintain their list rates, with 
extras for special brands. Unmarked-bar makers, on 
the other hand, have had to submit to reductions, and 
some unmarked iron has been sold at low rates. Black 
sheets are down in price—as much as 10s. per ton 
since September. Tube-strip has been sold at the 
current rates, but not to any large extent. German 
competition in steel is said to be relaxing, owing to 
difficulties as to prompt delivery. The engineering 
and allied trades continue to be fairly well employed, 
though the pressure is not so great asit was. The 
hardware industries also still maintain fair activity in 
most branches, but a quietening down is manifest in 
some. 





In the Birmingham district there appears to be a 
lessening interest in the iron market, and this is 
likely to last to the end of the year. As regards 
employment, there has been no slackness as yet, but 
by the end of the year current contracts will have run 
out, and new business will be required to keep the 
works going. Marked bars have been quieter, but 
the prices remain the same. The sheet branches are 
reported to be slack. The engineering branches 
remain without material change ; less pressure, but 
no serious increase in the number of unemployed. 
The other iron, steel, and metal-using industries 
continue fair. 





The engineering trades in the Lancashire districts 
complain of a slackening off in new orders coming 
forward, with few exceptions. The returns of unem- 
ployed members of the unions show a further stight 
increase, but this is not unusual at this period of the 
year. Machine-tool makers complain that new work 
is coming forward in lessening quantity ; heavy- 
engine builders are indifferently off for work, and 
makers of textile machinery are very slack indeed. 
Orders for structural work, and in the general branches, 
are being completed without being adequately replaced. 
Electrical engineers, locomotive, railway carriage, and 
wagon builders continue busy, with sufficient work on 
hand to last for some time ahead. Boilermakers are 
well employed, and also builders of lighter and high- 
speed engines. The iron and steel trades are quiet, 
and there seems to be little chance of any material 
change this side of the new year. Some uncertainty 
appears to prevail, and buyers hold back in conse- 
quence. But makers’ rates remain unchanged ; though 
there are occasional signs of weakness in some cases. 





The writ for damages in the Taff Vale case has been 
issued at last, and served upon Mr. R. Bell, M.P., 
general secretary, and Mr. J. Holmes, organising 
secretary. The amount of damages is not stated. 
The claim is based on the ground of maliciously and 
unlawfully conspiring to molest and injure the 
plaintiffs ; for procuring plaintiffs’ servants to break 
their contracts of service, and for wrongfully besetting 
and watching plaintiffs’ premises and approaches 
thereto, &c., and then also for using violence and 
intimidation. This last was not urged when the in- 
junction was granted. There is also a claim for a 
perpetual injunction to restrain the defendants from 
repeating any of the above-named acts. The whole 
trade union question is raised in the writ. Right to 
sue and be sued, and the right of picketing, with or 
without molestation. The final decision in this case 
will be of importance. 





The Legislature of New South Wales has a 
drastic measure of legislation affecting capital and 
labour on the lines of the New Zealand Act. A court 
is constituted with power to deal with all labour 
questions—wages, hours of labour, conditions of 
employment, even to the fixing of a minimum wage. 
It assumes that collective bargaining is necessary on 
both sides, as the outcome of ‘‘ modern industrialism.” 
One can but wait and see its effects and results in 
operation. The New Zealand Act has been condemned 
as a failure; but the action of New South Wales 
would indicate that this is not so, or surely it would not 
follow the example. It will have to be judged by 
results, when the stress and strain of labour questions 
have tested it. 


The foolish resistance to the further use of machinery 
in the boot and shoe trade at a Northamptonshire 
village continues. Processions, headed by a brass 
band, demonstrated against it. Broken windows 
resulted in one case. 








The 4000 miners on strike in Yorkshira districts 
over the timbering question resumed work last week ; 
the matters in dispute are to be dealt with mutually 
by representatives of the employers’ and workmen’s 
associations. This is, as it should be, to ensure 
safety. 





The accusation that bricklayers do less work now 
than formerly is met by the union secretary with this 


answer: That the men of to-day have to exercise more 
skill, by reason of a more florid style, and that 
‘clerks of works” insist upon better work being 
done. But 40 years ago.there were the same com- 
plaints, only more eo. Each job would have to be taken 
on its merits. 





THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society, held Decem. 
ber 13, Professor 8. P. Thompson, President, in the Chair, 
the following papers were by the Secretary: ‘ On 
Circular Filaments or Circular Magnetic Shelis Equiva- 
lent to Circular Coils,” and on ‘‘ The Equivalent Radius 
of a Coil,” by Professor T. R. Lyle. Ib is shown that 
we can represent the magnetic action of any coil b 
replacing it by one or more filamentary circuits in whic 
currents circulate, bearing a simple relation to the actual 
current in the coil. If the axial and radial dimensions of 
the coil in question are the same, then the external mag- 
netic action can be represented by that of one filamentary 
circuit. If the axial breadth is F eeaael than the radial 
depth, we must employ two ments of equal radii 
separated by an ‘axial distance; and if the opposite condi- 
tion holds, two circular filaments of different radii lying 
in the same plane age poe weg to the axis of figure of 
the coil. In the case of coils in which the axial and radial 
dimensions are —_. & modification of Bosscha’s method 
is described, which yields the equivalent radii directly as 
the result of length measurements. If the axial and 
radial dimensions are not equal, it is shown that the 
method is still applicable, provided that the ratio of the 
resistances of the ha comparison be altered in 
a ratio depending on these dimensions. Apparatus 
for carrying out the experiment is described, and 
applications to some classical cases are given. It 
is also pointed out that the correction for finite length 
of magnet in Bosscha’s (or the present) method of com- 
parison is in general far from negligible. The formule 
used are based on the expansion of the potential of a coil 
for points on its axis, and terms up to the fourth have 
been included, but the effect of neglecting higher terms 
is not investigated. 

The capone f read a letter from Lord Rayleigh, in 
which he stated that the —— of the magnet used in 
determining the constant of the current balance used in 
the determination of the electro-chemical equivalent of 
silver was one-tenth of an inch, and the error due to 
neglecting this was less than one part in ten thousand, 

Mr. W. Watson expressed his interest in the method 
because it reduced the ordinary arithmetical calculations, 
and drew attention to some advantages of the practical 
applications. 

The Chairman said it was a useful step to reduce the 
action of a rectangular coil to that of two filaments. In 
the case of a tangent galvanometer with one coil, if the 
channel is cub to take nine turns axially and eleven 
aay. then the equivalent radius is equal to the mean 
radius. 

“On Air Pressures used in Playing Brass Instru- 

ments,” by Dr. E. H. Barton and Mr. S. O. Laws. It is 
well known that in playing upon the ‘“‘ brass ” or ‘‘ wood- 
wind” instruments of the orchestra the particular note, 
at any instant desired, is produced by the simultaneous 
use of the mechanism of the instrument and the corre- 
sponding ‘‘ embouchure” through which air at a suitable 
pressure is driven by the performer. The object of the 
paper is to find how the air pressure required to sound 
the different notes varies with (1) the pitch of the note, 
(2) its loudness, (3) the fingering or other manipulation of 
the instrument (4) on the jnstrument itself. Experiments 
were made with the tenor trombone, the trumpet, and the 
cornet, and the pressures were taken by a water-mano- 
meter connected to the performer’s mouth by an india- 
rubber tube terminating in a glass nozzle which could be 
held by the side teeth. The following inferences are drawn 
from the experiments: 1. Other things being equal, the 
louder the note the greater the pressure, 2. The higher 
the pitch of the note played on a given instrument the 
greater the air-pressure used. 3. The curves formed by 
plotting the logarithms of the frequencies of the notes 
as abscisse and the pressures as ordinates are straight 
lines. 4. The air-pressure requi to sound any 
note with given intensity is approximately proportional 
to its pitch defined logarithmically. 5. Where alter- 
native positions or fingerings are used for the same 
note, the pressures are practically the same. 6. The 
pressures for identical notes on trumpet and cornet are 
almost the same for any given intensity, but very much 
less than those for the same notes on the trombone. 7. 
The pressures used for loud low notes may exceed those 
for soft high notes. 
. Professor J. D. Everett said the paper was an interest- 
ing attempt to makea quantitative connection between 
theory and practice, and the linear law connecting loga- 
rithmic frequencies and ures came out well from the 
experiments. He asked if the pressure necessary depended 
on the skill of the operator. 

Mr. D.°J. Blaikley said that soon after the publication 
of Dr. Stone’s experiments on this subject he followed up 
the matter by experiments of his own, using a simple 
water-pressure gauge. The general results agreed fairly 
well with those given in the paper, but from them one 
law appeared to be deducible, which was not suggested by 
Dr. Barton and Mr. Laws, and which greatly modified 
their conclusion. His observations showed that when 
the intensity was reduced to the lowest possible point for 
each of the notes in a given series, the resulting minimum 
pressures were directly proportional to the frequencies, 





and not to the se erga as defined logarithmically. It 
was further noticed that whether a given note, as, say, B flat 
of 240 vibrations, was sounded as the eighth harmonic of a 
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zontrabass, the fourth harmonic of a tenor trombone or 
euphonium, or as the second harmonic of a cornet, the 
resulb was approximately the same. The minimum pres- 
sure at which any note can be sounded appeared to de- 
pend solely upon its absolute pitch, and not upon the 
place of the note upon the instrument used or upon the 
calibre or total mass of air in the instrument. 

Mr. Watson suggested that if different gases were used 
to blow the instruments, the results might depend upon 
the velocity of sound in the gas P 

“On a New Hygrometric Method,” by Mr. E. B. H. 
Wade. In this method a thermometer is wetted, nod 
with water, but with sulphuric acid of such a strength 
that the temperature of the acid bulb is close to that of 
the dry bulb. The maximum tension of the acid at any 
temperature is known from Regnault’s work, and two or 
more determinations with this instrument and with a wet 
and dry bulb hygrometer at the same time enable the 
constants of both instruments to be determined. If the 
difference between the acid bulb and the dry bulb is less 
than 2 deg., the constant remains fixed over a large range. 
Experiments show that the readings of the instrument 
are not affected by ventilation, and since the difference 
between the temperatures of the bulbs is small, errors in 
the determivation of the constant are unimportant. 

Professor J. D. Everett criticised the paper at length, 
and said he could not commend the method described. 

Professor A. S. Herschel said that tables might be con- 
structed for use with the author’s instrument similar to 
those used by Glaisher with the ordinary wet and dry 
bulb hygrometer. 

Mr. W. Watson replied to some of Professor Everett’s 
remarks, and pointed out some of the advantages of the 
method described in the paper. 

The Society then adjourned until January 24, 1902. 





NOTES ON ALLOYS OF COPPER AND 
IRON.* 
By J. E. Stzap, Member of Council. 

As many authoritative writers in metallurgical text- 
books do nob agree in their remarks regarding the alloys 
of copper and iron, ib appeared necessary to make special 
research in order to ascertain the truth. This has been 
prosecuted — the last twelve months in my laboratory 
at Middlesbrough. 





HISTORICAL. 


The records of experiments made in Dr. Percy’s labora- 
tory (‘‘Metallurgy of Iron and Steel,” 1864, page 147) 
would lead any one to conclude that iron and copper could 
be alloyed in all proportions. 

8. Rinman in 1782 made an alloy of five parts of iron 
and one part of copper. The alloy was hard and tough. 

G. Rose found that old Roman iron finger-rings gener- 
ally contain copper. 

Faraday fs Stodart melted steel with 2 per cent. of 
copper without improving its quality (Philosophical 
Transactions, 1822, page 266.) 

Eggertz (Wagner's Jahresbericht, 1862, page 9) found 
that wrought iron with 0.5 per cent. copper showed only 
traces of red-shortness, whilst steel made of iron contain- 
ing 0.5 per cent, copper was worthless. 

ongmaid took out a patent (1861, No. 1863) for an 
alloy of 2.5 to 101b. of copper to one ton of iron. The 
patentea claimed that the iron thus made possessed un- 
usual hardness. 

Tn 1835 Mushet found that malleable iron united with 
copper in any proportion “‘ until it equals or even exceeds 
the weight of copper.” He found that the red colour of 
the alloy became paler as the iron was increased above 

per cent. The 50 per cent. alloy possessed great 
strength. The alloy became harder as the iron increased. 

Mushet not only made experiments in alloying malle- 
able iron with copper, but also made alloys with steel and 
cast iron. He says steel melted with 5 per cent. of its 
weight of copper was considerably hardened, useless for 
forge purposes, and incapable of taking an edge. The 
ingot was crystallised like cast steel, and showed no trace 
of copper either on the external or fractured surfaces. 
Steel melted with 10 per cent. of its weight of copper gave 
an ingot outwardly similar in appearance to the last, but 
with the radiated linear crystallisation less distinct. It 
was hard and brittle, and minute points of copper visible 
on the fracture. 

, An ingot obtained by melting steel with 20 per cent. of 
its weight of copper, when filed appeared coppery-red on 
the lower and steel bright on the upper surface, and the 
fracture was regular in grain. Steel melted with one-third 
of its weight of copper (7.¢., 25 per cent. of the whole) gave 
an ingot consisting of copper at the bottom: copper 
appeared in streaks and knots on the fractured surface. 
ite cast iron afforded nearly the same results, but 
there was greater tendency to separation when the copper 
exceeded 5 per cent. When No. 1 grey iron was melted 
with 5 per cent. copper, specks of red copper were found 
upon the lower surface of the ingot and on the fractured 
surface ; with 10 per cent. co , the copper attaches 
iteelf to the outside of the cast iron ; and with 20 per cent. 
solid button of copper was found underneath the cast 
iron at the bottom of the crucible. He concluded that 
— unites with iron in proportion as the latter is free 
rom carbon. 
‘ Karsten (Percy’s ‘‘Metallurgy of Iron and Steel”) states 
at iron (it is nob stated whether cast or pure iron) can 
y take up a certain, probably a very small, percentage 


onl 
of copper, as copper can only combine with a small 


quantity of iron, 
Howe (‘Metallurgy of Steel,” page 368) says that 
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eisen white and grey pig irons must be rega 


absolutely homogeneous when in the solid state. They 


separate constituents in a very fine state of division in 
juxtaposition. 


stituents crystallise out in advance of the others, which 
eventually solidify, leaving a more or less imperfect but 


M. Brustlein informed him that three lots of copper-steel 
shown at Paris by Holtzer contained from 3 to 4 per cent. 
copper ; that with more than 1 per cent. they are decidedly 
red-short ; that they were only made as an experiment ; 
that he believes copper-steel has no future; that the 
copper doesnot appear to be uniformly distributed through 
the metal ; and that it appears to favour the formation of 
blow-holes. 

H. Bauerman (‘Treatise on the Metallurgy of Iron,” 
page 49, 5th edition) makes the statement that the two 
metals may be melted together in almost all proportions, 
but it is doubtful whether any homogeneous alloy can 
prepared. 

Edwin J. Ball and Arthur Wingham (Journal of the 
Iron and Steel Institute, No. I., 1889, page 123) appear to 
have had no difficulty in alloying 4.4 per cent. copper with 
soft iron, and 7.14 Pal cent. in steel containing 0.71 per 
cent. carbon, and they do not appear to have noticed any 
coprer on the fractured surface of the alloy. 

Henri Schneider (Engineering and Mining Journal, 
vol. 50, page 40, October 1890) patented a process of pro- 
ducing alloys of cast iron and copper by melting alternate 
layers of coke, cast iron, and copper, which were remark- 
able for their great strength, elasticity, and malleability. 
The alloys contained between 5 per cent. and 20 per cent. 
of copper. 

W. H. Greenwood (‘‘ Metallurgy of Iron,” vol. i. 
page 77) says the direct union of iron and copper is 
attained with oy but an apparent homogeneous 
alloy can be obtained by the simultaneous reduction cf 
the oxides of iron and copper. 

J. A. Phillips and H. Bauerman (‘‘ Elements of Metal- 
lurgy,” 3rd edition, 1891, page 142) make the somewhat 
involved statement that copper does not form any true 
alloy excepting in the presence of a third metal. 

James Riley (Journal of the Iron and Steel Institute, 
No. I., 1890, page 123), who has made experiments in 
alloying steel with copper, says that ‘‘if an alloy of steel 
and copper be made, and the resultant metal were 
examined under the microscope, it would be found the 
were not alloyed ; the copper was disseminated all throug 
the piece. If, in making that alloy, they used some 
aluminium, they would find a totally different result— 
the alloy was perfect.” 

F. Lynwood Garrison (Journal of the Franklin Institute, 
August, 1891) says 5 per cent. copper will readily alloy 
with steel, but he doubts if 10 per cent. will make a 
perfect alloy. 

W. Lipin (Journal of the Iron and Steel Institute, 1900, 
No. II.) found that the addition of copper to Swedish 
charcoal iron increased the relative fluidity, and the frac- 
tured surfaces became more and more coarsely crystalline 
and brighter as the copper percentage rose. 4.9 per cent. 
copper increased the tensile strength from 19 to 22 tons 
per square inch, and it did not tend to retain the carbon 
in the combined state. The maximum amount of a 
pig iron would take up was found to be5 per cent. in both 
white and grey iron. He concludes that although it 
would not appear that there is any advantage in having 
copper in foundry iron, its presence need not give rise to 
any apprehension. 

The same author alloyed steel with varying amounts of 
copper up to 10 per cent., but it is not stated whether the 
fractured surfaces of the cold alloys showed copper specks 
when examined under the microscope. He found that as 
the carbon was increased in the steel the proportion of 
copper (3 per cent.) must be reduced, otherwise the 
material cracked during hot working. 

In studying the recorded observations of the authorities 
who have made actual trials in alloying iron, steel, and 
cast iron with copper, it is not surprising that those who 
reviewed their work and records have had great difficulty 
in forming definite conclusions. All, or at least most, of 
the observations of the various workers are probably 
correct, and the reason there has been avy confusion or 
difference in interpreting them is because no account has 
been taken of the influence of carbon. 


Nores oN MgtTatuic ALLoys. 


Most metallurgists have their own ideas as to what a 
metallic alloy really is, and from time to time terms of 
qualification are employed, such as ‘‘true,” ‘‘ perfect,” 
and ‘‘ imperfect,” from which we must conclude that the 
definition of the word is not simple. Modern research 
appears to show that a metallic alloy is a mixture of 
metallic substances, which mutually diesolve each other, 
and become perfectly incorporated under the inflpence of 
heat, pressure, &c., and, when in a fluid condition, do not 
separate into two conjugate layers, like oil and water, 
previous to solidification. Metallic substances may include 
metals, definite chemical compounds of metals with 
metals, of which a large number are known; definite 
chemical compounds of metals and non-metals, such as 
the carbides, phosphides, and silicides of iron and 
manganese. Under the definition above given, en 

ed as 
true alloys. 


Perfect alloys may be described as those which are 


consist: 1. Of the definite chemical compounds of one of 
the constituent metals with the other. 2. Of the iso- 
morphous homogeneous mixtures of the constituent 
metallic substances forming the alloys. _ 

Intermediate in order follow the eutectics ; these are 
not absolutely homogeneous, as they are composed of 


The less perfect alloys may be described as those in 
which, during solidification, one or more of the con- 


of different colour, they may be easily detected on the 
fractured surface. The thee 2 and white constituents of 
the alloy of copper and antimony, containing 35 per cent. 
copper and 65 per cent. antimony, are very easily seen on 
the fractured surface. 

If in an alloy the constituents are of the same colour, 
the fracture appears homogeneous, but it is only a homo- 
geneity of tint. A fractured surface of white Cleveland 
iron shows carbide and phosphide of iron and pearlite, 
but they all have approximately the same colour ; there- 
fore the heterogeneous character is not apparent. If they 


be | were of different colour, each constituent could be detected 


with the naked eye. 

The constituents of alloys are not the component ele- 
ments present, but the separate parts, visible under the 
microscope. 

A eutectic may be regarded as a compound constituent. 


Part I.—Coprer AND Iron ALLOyYs. 


Composition of Material Used.—In the case of copper, a 
sufficient quantity of ingots of best selected copper were 
obtained, and these were melted and granulated by pour- 
ing into water. The analysis of the ingots was as follows: 


Per Cent. 
Copper 99.7300 
Oxygen 0.0600 
Lead 0.0440 
Zine ... 0.0130 
Antimony 0.0070 
Gold ... 0.0004 
Silver... 0.0200 
Arsenic 0.0500 
Bismuth 0.0040 
Nickel 0.0470 
Tron 0.0140 


In the case of iron, the coarse turnings of No. 5 British 
Association standard steel were employed in all the 
experiments where it was necessary that carbon should be 
practically absent. The carbon was as low, or even 
lower, than had been previously met with in any com- 
mercial soft steels. It gave on analysis: 


Per Cent. 
Iron ... ...by difference 99.542 
Carbon pa a. 0.035 
Manganese ... ss 0.317 
Silicon ~ 0.008 
Sulphur ‘ ae 0,036 
Phosphorus ... a 0.042 
Copper *9 0.020 

100.000 


Method of Making the Alloys.—Mixtures of the granu- 
lated copper and iron borings were simply melted 
together in clay crucibles free from carbon. The furnace 
employed was of the ordinary ‘‘ crucible melting” type, 
with gas eoke as fuel. It was capable of givi eat 
sufficient to melt pure iron. The mixtures were allowed 
to solidify and cool in the crucibles. When making trials 
to ascertain whether or not the metals separated from 
each other previous to solidification, the system adopted 
was as follows: A series of porcelain tubes 14 centi- 
metres in internal diameter and 5 centimetres in length, 
closed at one end, were placed side by side in a plumbago 
crucible. The spaces between the tubes were filled in 
with silver sand. The various mixtures were placed in 
the tubes, the lighter metal invariably being placed at the 
bottom. When filled, the tubes were closed with plugs 
of plastic — and a covering of the same material 
was placed over tubes and the top of the crucible. 

After drying carefully, the crucible with contents was 
heated for an hour to a heat sufficient to melo pure iron. 
The lid-of the furnace was then removed and the fire 
allowed to burn itself slowly out, without disturbing the 
crucible, which in 12 hours was cool enough to handle, 
The little cylindrical ingots were then removed from the 
porcelain tubes and were sawn vertically through their 
centres, or, if too hard to saw, were ground down on an 
emery wheel so as to expose vertical sections of the solid 
metals, These, whether ground or sawn, were polished 
=e agora examined throughout their entire 
ength. 
The result of the examinations showed at once whether 
there had been any separation into two conjugate fluid 
layers, or if there had been any tendency to such a 
separation, 

he system adopted of maintaining the metals in a fluid 
state above their melting points, and then allowing them 
to cool and solidify very slowly, offered the best pos- 
sib!e conditions for separation ; and if there was any ten- 
dency whatever for one metal to disentangle itself from 
the other, it would be detected. 

In order to be absolutely certain that analysis and 
structure were accurately correlated, the micro-sections 
after examination were sawn into two parts; one part was 
retained as a micro object and the other was analysed. 
The method of analysis used was as follows: 

About 0.5 grammes of the alloy was dissolved in the 
least possible quantity to effect solution of nitro-hydro- 
chloric acid, and when this was complete the solvent acids 
were removed by —- with strong sulphuric acid. The 
copper was separated by hydric sulphide and the iron 
determined in the filtrate by a standard bichrome solu- 
tion. The cupric sulphides were dissolved in nitric acid 
and the copper determined bg wercag cies | by the iodine 
method, a method which has been found by long experi- 
ence to give quite as accurate results as the most refined 
electrolytic methods. en carbon waa present, ib was 
determined by burning the residue left on solution of the 
alloy in acid cupric potassium chloride, or by direct com- 





regular admixture in the cold metal. 
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hen such alloys are fractured, if the constituents are 


bustion in oxygen. Silicon and other metalloids were deter- 
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mined hy the usual accurate methods employed in testing 
steels. 


Micro-CHEMIcAL Resutts OBTAINED. 


In reviewing the results of very many experiments, it 
was found that : ; 

1. Copper and iron alloy in every proportion by direct 
fusion, and in none of the alloys is there any tendency 
ni the metals to separate into two conjugate liquid 

ayers. 

2. That the complete series of alloys may be clas3ed into 
three distinct sections : 

A—Alloys with traces to 2.73 per cent. iron and 97.20 
per cent. copper. 

B—Alloys with between 2.73 per cent. iron and 97.20 
per cent. copper, and 92 per cent. iron and about 8 per 
cent, copper. 

C—Alloys containing between 8 per cent. and traces 
of copper. ; 

All these mixtures may be called true alloys, being free 
from globules and knots of copper or iron.* 

Class A, taining bet Traces and 2.73 per Cent. 
Iron.—These are apparently homogeneous, and contain 
not more than one micrographic constituent, They all 
have the appearance of pure copper. Ag the iron is ina- 
creased, the alloys become slightly harder. They can be 
cut and sawn, and are slightly attracted by the magnet. 
They may be classed as perfectalloys, consisting of isomor- 
phous crystal grains of iron and copper. 

Class B, containing between 8 per Cent. and 97.20 per 
Cent. Copper.—As soon as 2.73 per cent. iron is exceeded, 
the cold alloys are found to contain a separate constituent, 
consisting at first of six-rayed crystallites of a constituent 
rich in iron. As 10 per cent. iron is approached, these 
crystallites change their form and assume the dendritic 
or cruciform character of octohedral skeletons. As the 
iron is further increased, these crystallites also increase, 
and eventually mutually interfere with their independent 
growth by overcrowding, and assume the form of rounded 
crystal grains separa’ by envelopes of copper contain- 
ing 2.73 per cent. iron in solution. These envelopes 
become thinner and thinner as the alloy with 90 per cent. 
iron and 10 per cent. — is approached, and at that 
point only partially envelop the crystal grains. 

In all the alloys of this class, fracture generally follows 
the me ep ag oa and on this account there is not 
much difference in the colour of the fractured surface of 
the alloys containing respectively 90 per cent. and 20 per 
cent. copper. In the alloy with 10 per cent. copper, as 
the copper only partially envelopsthe grains, the fracture 
follows through the copper, and then through the cleav- 
ages of the iron grains, leaving a macrostructure— 
i.e., visible without the microscope—on the fractured 
surface of large areas of copper and iron distributed 
irregularly over it, an appearance which might —_ lead 
to the conclusion that the copper and iron were really not 
alloyed. There can be little doubt that observers in the 
past, judging only by fractures, have been deceived 
thereby. hen the alloys are polished the appearance is 
quite different: the colour gradually changes from that 
of pure copper to that of iron as the iron is increased ; and 
the alloy containing 10 per cent. copper and 90 per cent. 
iron, which by fracture appears to contain much copper, 
has on the polished surface the appearance to the eye as 
if copper was absent. 

Practical men will readily understand the reason of the 
same thing appearing so different by comparing the 
surface of a brick wall and the appearance of the same 
mass of masonry after it has been broken to pieces. The 
surface of the wall at a little distance appears red, whereas 
at the same distance the fractured surface appears to be 
half white and half red, the fracture pn gegen through 
and left ex the mortar which formed a partial en- 
velope to the bricks. 

The alloys of this class increase in magnetic properties 
with the increase of iron. 

The iron crystallites are easily rusted, and the surfaces 
of the polished alloys soon become tarnished and dull. 

Class C, containing between 8 per Cent. and Traces of 
Copper.—When iron is alloyed with about 8 per cent. 
of copper, the cold alloy when fractured shows no trace of 
copper on the broken faces, and the polished metal 
appears equally free from any copper-coloured constituent 
when examined under the microscope, and all the alloys 
containing less than that proportion of copper appear 
equally free from it. 

On heat-tinting or gently heating the polished surfaces 
until they assume a pale yellow tint, the crystal grains 
are not coloured equally. Oxidation commences at the 
external boundaries and travels towards their centres, 

It was further observed that under like heating the 
alloys containing the most copper are the more rapidly 
coloured. This being so, it appeared reasonable to con- 
clude that in the metals in this class, when solidifying, the 
first part to fall out of soltion contains the most iron, 
and as growth proceeds the liquid phase becomes more 
concentrated in copper ; alse, that as the crystals continue 
to grow, more and more copper falls out of solution with 
the iron, until the last portion solidifies with a maximum 
proportion of that element. When the amount of copper 
exceeds about 8 per cent., the iron-copper crystals, in com- 
pleting their growth, throw entirely outside of them the 








* It was very difficult to obtain iron alloyed with a 
little copper without getting into the alloy small quan- 
tities of silicon or dissolved oxide of iron. en silicon 
was absent, some oxide of iron was present. An alloy 
with a little silicon and 9 per cent. copper appeared to 
contain no free ae. When oxide was present, free 
cop r appeared in the alloy with 8.4 per cent. copper. 

e determination of the exact critical point is still 
wating, and the proportion 8 per cent. must only be re- 
gi rdei as approximate. 





excess of copper-iron alloy which they could not retain 
Nes ihchioieh (Fig. 4) of the 10 b all 

@ photograp! ig. the 10 per cent. copper alloy 
illustrates the ory eget remarks very fully. ‘he dark 
patches re: t the copper-iron thrown out of solution, 
the shaded parts a ual change in composition of the 
crystal grains from the external parts high in copper to the 
in parts rich in iron.* 


Part II.—Tue INFLUENCE OF CARBON ON ALLOYS OF 
CorpPER AND IRON, 


The results of melting copper and iron containing vary- 
oe ey wry of carbon fully confirm the observations 
of Mushet that ogee unites with iron in proportion as 
the latter is free from carbon. On repeating the experi- 
ment of that investigator, and melting 5 per cent. and 
10 per cent. copper with steel of 1 per cent. carbon con- 
tent, it was found that the former alloyed perfectly, no 
free ee being detected on the fractured or polished sur- 
faces of the cold steel, and thet the latter, with 10 per cent. 
copper, showed knots of a copper-coloured constituent on 
the broken ingots and polished sections. It was further 
found that steel with 1 per cent. carbon would dissolve 





cementite. By ‘‘ oxidation heat-tinting” the alloy with 
7 per cent. copper and 0.93 per cent. carbon, the colour 
tints indicate that the wena ini se grains contain the 
most copper near the external boundaries. Thesecondary 
pearlite grains are differently tinted, leading to the con. 
clusion that different individuals may contain different 
amounts of copper. On etching with tincture of iodine 
or dilute nitric acid, the same differences were developed. 
Although this alloy was — ye A cooled, the pearlite 
structure was very fine indeed, the lamella of cemen. 
tite being very thin and close together. When pig iron 
containing 3.4 per cent. carbon and about 3 per cent. 
silicon was melted with an excess of copper, two liquid 
layers separated, the first consisting of a layer of copper 
containing about 8 per cent. iron at the bottom and a 
layer at the top of dark grey iron, containing 7.4 per 
cent. copper, in which globules of copper are embedded. 
The amount of copper retained as globules varies with 
the relative rapidity with which the metal is cooled, being 
at a maximum when aay cooled, anda minimum when 
“5 cooling is oes - ee ak 

hen an alloy containing equal parts of copper and 
iron was melted in a charcoal-lined crucible, A was 





Fic. 1.—104 diameters. Copper, 74.5 per cent.; iron, 25.2 per 
cent. Structure developed by polishing. White parts—Iron- 
copper constituent. Dark parts—Copper-iron constituent. 





Fic. 3.—104 diameters. Copper, 20.5 per cent.; iron, 79.1 per 
cent. Structure developed by polishing. White parts—Iron- 
copper constituent. Dark parts—Copper-iron constituent. 


and retain in solution about 7 per cent. copper, and that 
when this amount is exceeded the excess is thrown out of 
solution at the setting point, and appears as globules, or 
the knots of Mushet. These drops or globules are in 
greatest quantity near the lowest part of the ingots con- 
taining 10 per cent. copper, but are not separated from | 
the steel itself. Their form and position lead to the con- | 
clusion that they were liberated when the steel was in a 
semi-fluid state, and in virtue of their ter gravity | 
traversed the mass towards the bottom and were mecha- 
nically held in suspension and prevented from escaping 
altogether when the steel completely solidified. 
en the proportion of er is increased above 10 
per cent. the suspended globules also increase, and when | 
25 per cent. copper is melted with 75 per cent. steel, a 
portion of the copper separates from the steel before it | 
solidifies, and is found at the bottom of the ingot in a 
separate layer. It is, however, not pure, but is asso- 
ciated with about 10 per cent. iron, part of which is in 
solution and part as dendritic crystallites. The upper 
steel layer contains globules of copper, which increase in 
uantity from the surface downwards. All these steel 
loys are too hard to cut, saw, or file. The copper in 
passing into solution does not cause a separation of free 


* These ed crystal grains are what Prof: Rooze- 
boom would describe as mized crystals,” — te 








Fie. 2.—104 diameters. Copper, 53 per cent.; iron, 46.3 per 
cent. Structure develo) by polishing. White parts—Iron- 
copper constituent. Dark parts—Copper-iron constituent. 





Fic. 4.—104 diameters. Copper, 10 per cent.; iron, 89.6 per 
cent. Structure developed by heat-tinting. White parts —Iron- 
copper constituent. Dark parts—Copper-iron constituent. 
Showing the graded character of the crystal grains higher in iron 
at their centres than at the exterior parts. 


allowed to coo] therein, it separated into two conjugate 
layers of the following composition : 


Top Bottom 
Luyer. Layer. 
Per Cent. Per Cent. 

Tron ... 87.00 9.60 
Copper 10.34 90 02 
Carbon 2.07 0.08 
Silicon 0.45 Nil 
ee 0.14 0.30 
100.00 100.00 


These results must clearly show that the carbon, on 
combining with the iron, or a portion of it, throws a large 
part of the copper out of solution, which then gravitates 
to the bottom of the crucible. They also show that the 
separated copper carried with it iron comtaining about 
0.84 per cent. carbon. The microscope proved that the 
upper layer contained free cementite in considerable quan- 
tity, also globules of copper, and portions, between the 
bands of cementite, of a substance in which pearlite or 
eutectic cementite was apparently absent. 

The copper portion contai iron-like skeleton octa- 
hedra crystallites, distributed equally through the mass, 
but the part immediately adjoining the iron layer was 
free from them, which fact would tend to lead to the con- 
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clusion that in solidifying the crystallising force of the 
contiguous mass of iron exhausted or attracted from the 
copper nearest to it the iron crystallites which, instead of 
falling out of solution and remaining suspended in the 
copper, were attracted by the iron, with which it united. 
(See Photo, Fig. 6 ) F 

A portion of the upper layer was melted with charcoal 
to whiteness for a period of one hour, and was allowed to 
cool slowly. On examination it was found that a small 
globule of oopeer had separated and was attached to the 
lower part. This was detached, and, together with the 
iron part, was analysed. 

The following results were obtained : 





Top Layer. Bottom Globule. 
Per Cent. Per Cent. 

Tron ... “89.00 2.73 
Copper ae ae 7.64 97.10 
Combined carbon ... 2.30 Nil 
Graphite ite Nil - 
Silicon 0.84 - 

99.79 99.83 


There is here évidence that when a is in solution 
in iron, it limits the quantity of carbon the iron will 
absorb, for only 2.3 per cent. was taken up, under condi- 
tions which, if copper had been absent, would have ap- 
proached 4 per cent., or even more. 





Fic. 5.—104 diameters. Copper, 7.64 per cent.; iron, 89 per 
cent. ; carbon, 2.30 per cent. ; silicon, 0.84 per cent. Etched by 
iodine. Course banded envelopes—cementite. Zig-zag dark 
parts—martensite structure. White ground apparently austenite. 


Ib is interesting to note that, owing to the smallness 
of the globule of copper, the preponderating mass of iron 
actually attracted out of it the whole of the iron, except- 
ing that part of it which formed, with the copper, a satu- 
rated solid solution. 

That it was due to crystallic attraction acting through 
a shor distance on a8 mass was proved by increas- 
ing the mass of the —- and, with that exception, 
conducting the trials under exactly parallel conditions. 
The copper separated contained nearly 10 per cent. of 
iron, and the microscope revealed quantities of iron 
crystallites throughout, except at the parts adjoining the 
iron layer. 

The small globule containing 2.73 per cent. iron under 
the microscope appeared quite homogeneous, and was free 
from iron crystallites. 

The iron portion contained free cementite in net-like 
formation, enclosing areas, or cells, which, on polishing 
on parchment moistened with sulphate of ammonia solu- 
tion, yielded a structure identical with the finest examples 
of austenite and martensite, nage by Osmond. Photo, 
Fig. 5, illustrates this. he z'gzag structure corre- 
sponds to martensite; the half-tone ground corresponds to 
austenite ; the high white parts, cementite. On scratch- 
ing this with a needle, it did not appear that there was 
any sensible difference in hardness in the dark and half- 
tone parts. They were apparently equally grooved by the 
hard steel. 

The specimen was far from homogeneous. Near to 
where the copper globule had been attached, the cemen- 
tite disappeared, and the cells or grains consisted of 
almost a ‘pure martensite structure. Whether these 
structures indicate either martensite or austenite has not 
at present been determined with certainty. More inves- 
tigation is still required. 

When a small portion weighing about 2 grammes was 
heated to and quenched from 900 deg. Cent., the inter- 
cementite areas had a similar structure to the same areas 
of the slowly-cooled material, with this difference: that 
the zigzag martensite structure on the light-coloured 
ground was much finer and more equally distributed, an 
observation which would lead to the conclusion that, what- 
ever the dark substance was, it mu3b have diffused and 
teparated out again on rap‘d cooling. 

If it is eventually demonstrated that the white ground 
rae 1s actually austenite, it will prove of unique interest, 
es hithervo that constituent has only been obtained in 

igh carbon steels after quenching from an elevated tem- 
perature, whereas in this instance the most pronounced 
structures were obtained in the slowly-c>oled alloy. 


or accelerating the separation of graphite when it is 
allowed to solidify in a mould, the following experiment 
was made: Hematite pig iron iow in silicon, containing a 
heart of white and envelope of grey iron, specially selected 
as representing a condition on the border-line between 
grey and white iron, and therefore very susceptible to 
influences tending to cause the carbon to separate or to 
remain in the combined state, was melted with about 5 
per cent. of copper in a crucible. The metal was poured 
into a mould, and when cold was broken, and the fracture 
examined. It had a fine grey appearance, and was quite 
free from any patches of white iron. The combined 
carbon was 1.20 per cent. This result appears to confirm 
the statement of Lipin, that copper does not tend to make 
grey iron into white iron, and on that account need not 

eared if it is present in foundry pig iron. Judgin 
from what we know of the effect of copper on iron an 
steel, it is also certain, as Lipin observes, that it increases 
the tenacity of pig iron when it is alloyed in it. 


SumMARY. 


In summarising the results referred to in the foregoing 
remarks, the following facts may be noticed : 

1. That carbon when present limits the amount of 
copper which can be alloyed with the iron, the maximum 
of 7.5 per cent. being the limit in grey hematite iron con- 





. with 1 percent. carbon; but in most of the carbon-iron- 





In order to ascertain whether or nob co 
orta pper, when 
added to molten pig iron, his any influence in ret 'rdinz 


taining 3 per cent. silicon, and about 15 per cent. in steel 





Fic. 6.—Junction of two conjugate layers of 50 per cent. iron 
50 per cent. copper alloy after —— with charcoal, V x 66 
Etched with nitric acid. The lower layer is the copper-iron 


alloy ; the upper layer is the iron-copper-carbon alloy. 


copper alloys some of the copper exists as globules, and 
is only mechanically suspended in the solid metal. The 
amount of this mechanically suspended copper varies 
with the rates the metals are solidified, — highest 
when rapidly and lowest when very slowly cooled. The 
actual amount retained in solution when solid has not 
been fully determined. In the steel the amount does not 
probably exceed 7 per cent. 

2. That alloys with about equal parts of copper and 
iron, which do not separate into two conjugate liquid 
layers before solidification, when re-melted at a white 
heat on charcoal absorb carbon, and then do separate 
into two liquid layers, one containing about 2 per cent, 
carbon and 10 per cent. copper, the heavier about 10 per 
cent. iron and 0.08 per cent. carbon. 

3. Copper in cast iron does not appear to have any 
influence in retaining the carbon in the combined form, or 
in causing a separation of graphite. 

The micrographical study of steels containing copper 
leads to the conclusion that the copper retards the forma- 
tion of pearlite. The same steels, differing only in copper, 
under like comparative rapid cooling, when cold contain 
more diffused carbide when copper is present than when 
absent. On very slow cooling, the carbides appear to 
pa equally in both the cupreous and normal steels. 
This peculiarity explains why annealing and slow — 
have the marked softening effect referred to by Lipin an 
others on cupreous steels, 

5. That copper in foundry iron need not be feared, as 
its ‘%.' effect appears to be that of raising its tenacity. 

6. That the somewhat conflicting statements of the 
authorities in our text-books appear to have been due to 
the fact that some of them may not have taken into con- 
sideration the effect of carbon in preventing copper alloy- 
ing with iron. Pig iron will only alloy with small quan- 
tities of corps. whereas pure iron will alloy with an 
proportion. There is much still to be learned and wor! 
to i done before we can say we know all there is to 
know on the subject of copper-iron-carbon alloys. 

I have to acknowledge the valuable assistance of Mr. 
John Evans and of Mr. D. Robinson, who have assisted 
in the making of the alloys and their micro-examination. 








An Apmrratty Contract. — Messrs. Swan and 
Hunter, Limited, Wallsend-on-Tyne, have secured a 
contract for the construction for the Admiralty of a 
pontoon dock which will be utilised for the doc! of 
His Majesty’s ships at Bermuda. The dock will, it is 
stated, be the largest pontoon dock in the world. The 
principal dimensions are: Length, 550 ft.; breadth, 


LAUNCHES AND TRIAL TRIPS. 


Tur Laxevaags Engineering and Shipbuilding Com- 
pany, Bergen, Norway, launched on Thursday, the 28th 
ult., the s.s. lris, built to the order of Mr. Carl Konow, 
of Bergen. The principal dimensions are: 244 ft. length 
between es 36 ft. beam extreme, by 19 ft. 
depth moulded. The machinery is also constructed by 
the Laxevaags Company, the cylinders being 174 in., 
29 in. and 48 in. in diameter by 33 in. stroke. The boiler 
pressure is 175 lb. per square inch. 


The s.s. seo been was launched on Thursday, the 
28th ulb,, from the yard of Messrs. W. Pickersgill and 
Sons, Sunderland, where she has been building to the 
order of Meesrs. Galbraith, Pembroke, and Co., of 
London. The principal dimensions are: Length, 334 f6.; 
breadth, 46 ft. 10 in ; moulded depth, 24 ft. 1 in. The 
engines are being manufactured by Messrs. George Clark, 
Sunderland, and have cylinders 23 in., 38 in., and 64 in. 
in diameter with a 42-in. stroke, supplied with steam from 
two single-ended boilers, 15 ft. by 10 ft. 10} in., at a 
working pressure of 180 Ib.. per square inch. ‘The whole 
of the ship and her machinery are being constructed under 
the close supervision of Messrs. Flannery, Baggalay, and 
Johnson, of London. 








The new salvage steamer Belrorie, recently launched by 
Messrs. Ramage and Ferguson, Limited, Leith, for the 
East Coast Salvage Company, Limited, went on her trial 
trip on the Firth of Forthen Wednesday, the 4th inst. 
The speed attained on the measured mile was fully 10} 
knots, and during the day. the machinery worked most 
satisfactorily. The Belrorie has sailed for the Clyde, 
where the East Coast —. - Company are engaged in 
salving the Hermia, sunk at Dumbarton. 


The Clydebank - built. cruiser H,M.S. Bacchante, 
anchored at the Nore on Saturday, the 7th inst., having 
successfully completed her series of steam trials. The 
first was for 30 hours at 4500 indicated horse-power, when 
the following results were obtained: Mean indicated 
horse-power, 4624 with 75.2 revolutions per minute, cor- 
responding to a mean 8 of 14 knots. The coal con- 
sumption per indicated horse-power per hour was 1.8 lb. 
The second trial was for 30 hours at 16,000 indicated horse- 
power, and the actual average indicated horse-power 
recorded was 16,445, with 112.7 revolutions per minute, 
and a mean speed of 20.6 knots per hour, The coal con- 
sumption per indicated horse-power per hour was 1.75 lb. 
On eight hours’ full-power trial on the 7th inst., the 
mean results recorded wers 21,520 indicated horse-power 
with 120.1 revolutions per minute, and 1.7 lb. of coal per 
indicated horse-power per hour, the very high speehal 
21.75 knots being maintained as the average of the eight 
hours’ running. .The Baechante is the second of the 
new type of armoured and sheathed first-class cruisers 
built and engined by Messrs. John Brown and Co., at 
Clydebank. Her principal dimensions are: Length, 
440 ft. by 69 ft. 7 in. beam, and at her load draught of 
26 ft. 3 in,, to which she was brought, she has a displace- 
—_ of 12,050 tons. ~ hs oy ae ete y ‘ys ee 
on foreign stations, and with her great s and powerfu 
commento should be a most valuable addition to His 
Majesty’s Navy. 








The Clyde Shipbuilding and Engineering Company, 
Limited, Port Glasgow, launched on Saturday, the 7uh 
inst., a spar-deck steamer of 2300 tons deadweight carry- 
ing capacity, specially designed for the fruit trade. The 
steamer is named Velazquez, and the dimensions are: 
Length, 238 ft. ; breadth, 35 ft. 6 in. ; depth, 21 ft. 10 in. 
The owners are Messrs. Robert MacAndrew and Co., 
London. Triple-expansion engines will be supplied by 
the builders. 


Messrs. A. Rodger and Co., Port Glasgow, launched 
on Saturday, the 7th inst., a steamer for Messrs. Ivan- 
covitch and Co., Trieste. The dimensions are : ig 
314 ft. ; breadth, 44 ft. ; depth, 23 ft. 3 in. moulded. The 
steamer was named Sud by Miss Mary Rodger, Glenpark. 
The register tonnage is 2600 tons, with a deadweight 
carrying capacity of 4350'tons. The machinery, which 
will be triple-expansion, will be supplied by the builders. 


The Berwick Castle, launched by Messrs. William 
Beardmore and Co., Govan, on Saturday, the 7th inst., 
is the second of two similar twin-screw steamers they 
have constructed for the Union-Castle Company. These 
vessels have been designed for the company’s extra cargo 
service to South Africa, with a carrying capacity of 7000 
tons on a moderate draught of water, and a good speed. 
The general dimensions are: Length between perpen- 
diculars, 400 ft. ; breadth, 50 ft. ; depth moulded to main 
deck, 29 ft. 8 in., with a complete teak shelter deck 
carried right fore and aft, and a cellular double bottom 
and deep tank for water ballast. Accommodation has 
been provided for first-class passengers in a deckhouse 
amidships, the saloon being finished in polished oak. A 
large number of third-class passengers and emigrants can 
be carried in the ’bween decks, and the necessary arrange- 
ments for cooking, &c., have been supplied on an ample 
scale. The refrigerating space is on the lower deck aft, 
with suitable machinery for maintaining the various cham- 
bers at alow temperature. The machinery, which has been 
constructed at the builders’ Lancefield Engine Works, con- 
sists of two eets of triple-expansion engines, having cylin- 
ders 21} in., 35 in., and 58in. in diameter by 4 ft. stroke, 
with four single-ended boilers for a working pressure of 
200 Ib. per square inch. 








The Cawdor Castle wen lautohed on Saturday, 


the 
7th inst., by Messrs. Barclay, Curle, and Co. She is 





126 ft ; depth, 56 ft.; lifting capacity, 16 500 tons. 
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one of the Union-Castle Company’s new type, built for 
the New York to Cape trade, and fitted so that 300 or 
400 emigrants can be accommodated at ths shortest 
notice, in addition to which permanent accommodation 
for a limited number of first-class passengers and about 
80 third-class passengers is provided. The vessel is one 
of the shelter-deck type, built of steel, with teak decks, 
and her dimensions are: Length over all, 430 ft.; beam, 
51 ft. 3in.; and depth to the shelter-deck, 38 ft. 9 in.; 
with a gross tonnage of about 5600. Water ballast is 
carried all fore and aft in acellular double bottom, and in 
addition a apm ¢ deep tank is fitted abaft the machi- 
nery. The vessel is fitted with the Union-Castle Com- 
pany’s usual first-class cargo - discharging gear and 
winches, steam windlass, steering-gear, &c. The ma- 
chinery, which has been constructed by the builders, 
consists of two sets of goo nga ag engines and four 
large single-ended boilers capable ‘of developing about 
4200 indicated horse-power, which is expected to give a 
speed of about 14 knots on the trial trip. 


On Monday, the 9th inst., the s.s. Fernley, had her 
trial trip. She is another of the many steamers recently 
built by Messrs. William Gray and Co., Limited, to the 
order of Mr. W. R. Rea, of Belfast. She takes Lloyd’s 
highest class, and is of the following dimensions, viz. : 
Length over all, 352 ft. ; breadth, 49 ft. 6 in. ; and depth, 
28 ft. 3in. She is of the tyoe having long bridge, poop, 
and topzallant forecastle. Triple-expansion engines have 
been fitted at the Central Marine Engine Works of Messrs. 
William Gray and Co., having cylinders 25} in., 40} in., 
and 67 in. in diameter by 45 in. stroke, and large steel boilers 
adapted for working at a pressure of 160 lb. per square inch. 
The performance of both ship and machinery during the 
trials was highly satisfactory, and the vessel immediately 
on their completion proceeded on her voyage to Batoum. 


On Tuesday, the 10h inst., the Flensburger Schiffsbau- 
Gesellschaft launched from their yard a large steel-screw 
steamer for the Deutsche Damptschifffahrts-Gesellschaft 
‘* Hansa,” Bremen. The vessel hasa deadweight yaad 
of 5700 tons, the chief dimensions being as follows: Lengt 
over all, 440 ft. ; length between perpendiculara, 425 fo. ; 
breadth extreme, 53 ft. 2 in.; depth moulded to spar 
deck, 32 ft. 2 in. She will bs fitted with quadruple 

expansion engines of 2500 indicated horse-power, having 
* eylinders 24 in., 34in., 51 in., and 74 in. in diameter by 
54-in, stroke. Three boilers, having Howden’s forced 
draught, and donkey boiler, are being fitted by the firm. 
The vessel was named Schinfels. 


Mesers. Ramage and Ferguson, Limited, launched on 
Tuesday, the 10th inst., a pneumatic grain elevator, built 
to the order of the London Grain Elevator Company, 
Limited, 108, Fenchurch-street, London. This pneumatic 
system of aeeheniinn rae in bulk from steamers direct 
to barges is known as Duckham’s patent, and the quantity 
to be discharged is 100 tons per hour. In this elevator 
there is no stive room, but it is fitted with Haviland- 
Farmers patent air purifier; the weighing of the grain 
is automatically done. The dimensions of the floating 
barge are 60 ft. by 25 ft. by 18 ft., and the machinery 
for discharging the grain is of 500 horse-power, steam 
being supplied by a large boiler — at 140 lbs. 
pressure. The elevator is fitted with electric light, 
steam capstan, and all other necessary appliances for 
shifting in the docks at London, where it is to be stationed. 

r. E. Hough, consulting engineer to the London 
Grain Elevator Company, has superintended the elevator 
during its construction. 


There was launched on Wednesday, the 
the East Shipbuilding Yard of Messrs. C. S. Swan an 
Hunter, Limited, a steel screw steamer for the Hamburg 
South American Steamshi pe ape The leading dimen- 
sions of the vessel are: Length over all, 403 ft. ; beam 
extreme, 47 ft. 9in.; and depth moulded, 30 fv. The 
vessel has been designed to carry a deadweight of about 


11th inst., from 


7000 tons on a moderate draught of water, and will be] o 


fitted with very complete arrangements for the rapid 
working of cargo. The vessel has aforecastle in which 
the accommodation for the crew is provided, a very long 
bridge and a long poop. The accommodation for the 
officers and engineers and a few passengers is provided in 
houses on the bridge deck, and third-class passengers to 
the number of 350 will be carried in the bridge. The ma- 
chinery is being constructed by the Wallsend Slipway and 
Engineering Company, Limited, and consists of a set of 
triple-expansion engines, having cylinders 254 in., 43 in., 
and 74 in. in diameter with a stroke of 48 in., steam being 
supplied by three single-ended boilers 13 ft. 6 in. in dia- 
meter by 11 ft. 9 in. long, fitted with Howden’s forced 
draught, and working at pressure of 200 lb. per square 
inch. These engines are expected bo drive the v ata 
speed of 11 knots when fully lsden. On leaving the ways 
the vessel was named Santa Fe by Mrs. John Price, of 
Jesmond, Newcastle. The building of the vessel is being 
carried out under the supervision of Mr. Dietze, the 
intendent-engineer for the owners. 





per 
5up 


Messrs. Furness, Withy, and Oo., Limited, Hartlepool, 
launched on Wednesday, the 11th inst., the steel screw 
steamer Sloterdyk, which they have built to the order of 
Messrs. the Holland-Amerika Line, Rotterdam. The 
vessel is 413 ft, in length, with a measurement capacity of 
about 13,000 tons. The —— be supplied and 
fitted by Messrs. Richardsons, estgarth, and Co., 
Limited, Hartlepool, and will have cylinders 28 in., 
44 in., and 77 in. in diameter by 48 in. stroke, with four 
single-ended boilers 14 ft. 6 in. by 10 ft. 6 in. long and 
180 1b. pressure. The vessel will be rigged as a two-masted 
fore and-aft schooner. 


dj} She is the fourth steamer built by Messrs. William 





Thesteamer Drayton Some 
Clark, and Co., Limited, of 


for the Houlder Line, Limited, of London, and which is | 


the seventh vessel built by this firm for the line, had a 
successful trial trip in Belfast Lough on Wednesday, 
the 11th inst. The dimensions of the steamer are: 
Length between ——. 450 ft. ; breadth moulded, 
54 ft.; depth moulded, 33 ft. 6 in. ; with a deadweight 
carrying capacity of 9900 tons. Besides having five large 
cargo holds which are practically clear of obstructions 
owing to the adoption of fore and-aft girder construction, 
provision is made for canvies about 350 head of live 
stock in the upper ’tween decks and about 300 head on 
the shelter deck, and suitable i 
the ship’s sides for shipping these. Three of the holds 
and ’ween decks are insulated for the purpose of carryin 
frozen meat, which is one of the specialities of the owners 
trade, the insulation having been carried out by Messrs. 
Gregson and Co., of London, and the refrigerating machi- 
nery, which is placed between the shaft tunnels, has been 
constructed by Messrs. J. and E. Hall, Limited, of Dart- 
ford. A cold chamber, situated on the main deck near the 
refrigerating machinery, is fitted up for the storage of the 
perishable stores for the use of passengers on the voyage. 
For lifting extra heavy weights, such as locomotives 
or boilers, a heavy derrick is provided capable of lifting 
25 tons. The passenger accommodation is placed amidships 
in a large steel deckhouse. There is a fine promenade 
deck over the midship house and extending the entire 
width of the vessel. Comfortable accommodation is pro- 
vided for the second- passengers in a house on the 
shelter-deck. The propelling machinery, constructed by 
Messrs. Workman, Clark, and Co., Limited, consists of 
two sets of engines — to indicate upwards of 4300 
hors2-power, and is of the triple-expansion type. In the 
boiler-room theré are five multitubular boilers working at 
a pressure of 190 1b. per square inch, and fitted with 
Howden’s system of forced draught. On the trial mile 
the engines worked in the most satisfactory manner, and 
the average speed attained was 134 knots. 


angways are arranged in 


The new cruiser Hogue, constructed and armed by 
Messrs. Vickers, Sons, and Maxim, Limited, Barrow-in- 
Furness, returned to Plymouth on Thursday night, the 
12th inst., after the conclusion of the first of her official 
steam trials. The trial was of 30 hours’ duration at 4500 
indicated horse-power, and the mean results were as 
follow: Steam at engines, starboard, 179lb.; port, 179 1b.; 
vacuum, starboard, 27.3 in.; port, 26.8 in.; revolutions 
‘oe minute, starboard, 74.8; port, 74.6; mean indicated 

orse-power, starboard, 2325; port, 2407 ; nd total, 
4732; speed, 13 knots; coal consumption, 2.09 lb. per indi- 
cated horse-power per hour. The trial was very satisfac- 
tory. The Hogue, on the 13th and 14th inst., went through 
most successfully her contract steam trial at four-fifths 

wer. The trial was run mostly on the deep-sea course 

tween Rame Head and Dodman Point, and throughout 
the 30 hours that the ship was steaming at trial speed 
very rough weather was encountered, but this had 
little effect upon her machinery. A total horse-power of 
16,456 was maintained, producing an average speed of 
20.15 knots. The mean results were: Steam in engines, 
starboard, 220 lb.; port, 226 lb.; vacuum, starboard, 
25.6 in.; port, 25.5 in.; revolutions, starboard, 113.1; port, 
111.6 ; pressure in cylinders, high, starboard, 102.5; port, 
104.3 ; intermediate, starboard, 34.7 ; port, 34.8 ; low (for- 
ward), starboard, 13.3; port, 13.8; low (aft), starboard, 
13.5 ; port, 15.3 ; indicated horse-power, starboard, 8139 ; 
port, 8137; coal consumption per indicated horse-power 
per hour, 2.05 lb. 


On Thursday, the 12th inst., the large steel screw 
steamer Putney Bridge was taken to sea for her trial Pn 

ray 
and Oo., Limited, for the Bridge Shipping Company, 
London (Messrs. Moor, Innes, and Co., Limited, 
managers). She is of the following dimensions: Length 
over all, 341 ft.; breadth, 47 ft.; depth, 27 ft. 4in. The 
papling machinery is from the Central Marine Works 

f the builders, und is of the triple-expansion type, having 
cylinders 254 in., 404 in., and 67 in. in diameter by 45 in. 
stroke, supplied with steam by two large steel boilers 
working at a pressure of 180 Ib. per square inch. The 
trial was a successful one. 


The Vestal, sloop, has returned to Sheerness from her 
commissioned steam trial, which proved successful. De- 
tails: Pressure of steam in boilers, 243 lb.; ditto at 
engine, 231 lb.; vacuum, 26 in.; revolutions, 198 per 
minute; indicated horse-power—high, 380; intermediate, 
448 ; low, 610; total indicated horse-power, 1438 ; speed, 
12.4 knots. The Vestal will complete preparations for 
proceeding to the China station to relieve the Daphne. 


The Goldfinch, gunboat, has carried out a satisfactory 
repair trial in the North the test being made under 
natural draught. Details: Pressure of steam in boilers, 
141 Ib.; vacuum, 24.4 in.; revolutions, 163.5 per minute ; 
indicated horse-power—high, 263; intermediate, 234; 
low, 276; total indicated horse-power, 773. The Gold- 
finch has been put into the steam basin at Sheerness 
Dockyard to complete for surveying service, for which 
she will be commissioned early in the New Year. 


The City of Cork Steam Packet Company’s steamer Lee 
has just completed her trial trip to Cork, after having 
been fitted with new machinery, and having her hull 
overhauled by Messrs. David Rollo and Sons, of Fulton 
Engine Works, Sandhills. The new engines are on the 
thre k oe FE principle, having cylinders 
21 in., 33 in., and in. in diameter with a stroke of 
36 in., working at a sure of 160 lb. per square inch, 
steam being supplied by two single-ended boilers 13 fo. 





which Messrs. Workman, | in diameter by 11.6 ft. long. The various parts of the 
elfast, have just completed | vessel, such as decks, frames, floors, and casings, where 


in avy way worn, have been renewed. A new donkey 
boiler for supplying steam to the deck machinery has 
been fitted. This boiler is one of Rollo’s patent vertical 
tubular boilers. 


The new steamer Carrara, builb by the Sunderland 
Shipbuilding Company, Limited, for R. Sloman 
Junior’s Mediterranean Line, has jus} had her official trial. 
The dimensions are: 300 ft. between perpendiculars by 
38 fo. broad by 24 ft. deep. The main engines are by the 
North-Eastern Marine Engineering Company, Limited, 
Sunderland, and have cylinders 22 in., 364 in., and 60 in. 
in diameter by 42 in. stroke, steam being supplied by two 
fe boilers working at a pressure of 180 1b. per square 
inch. A mean speed of 11 knots was obtained. 





Newcastte Tramways.—Two officials of the Board 
of Trade—Colonel Von Donop and Mr. Trotter—inspected 
on Tuesday, the 10th inst., the new system of electric 
tramways established by the Town Council of Newcastle- 
upon-Tyne. 


THE Wokr.tp’s SreaAmers.—Steamers are displacing 
sailing vessels more and more in the mercantile marine 
of the world. In the autumn of 1891, the aggregate ton- 
nage of the world’s merchant navies was 19,089,000 tons, of 
which 8,872,000 tons were represented by steamers, and 
10,217,000 tons by sailing ships. The yearly totals of the 
decade which has since elapsed come out as follows: 





Year. Steamers. | Sailing Ships. | Aggregate. 





tons 
19.089,900 
19,319,000 


1891 
1892 
1893 
1894 


(0,880,000 
20,512,000 
21,670,000 


14,663,000 22,782,000 





Two general facts are established by this comparison 
—first, that the world’s mercantile marine is always 
increasing ; and, secondly, that sailing vessels are shrink- 
ing in numbers, while steamers are continually growing. 
The net steam tonnage of the principal countries of the 
world stood as follows in the autumn of this year: 
Great Britain, 7,817,000 tons ; Germany, 1,548,000 tons ; 
United States, 913,000 tons ; France, 535,000 tons ; Nor- 
way, 499,000 tons; Spain, 455,000 tons; Italy, 434,000 
tons.. The net steam tonnage of France has fallen off 
28,000 tons this year, but the increase in the case of the 
six other countries was: Great Britain, 422,000 tons; 
Germany, 196,000 tons; United States, 105,000 tons; 
Norway, 20,600 tons ; Spain, 29,000 tons; Italy, 76,000 
tons. The —, of Great Britain is still very 
marked, and it will be noticed that the increase in 
British steam shipping has been larger than that recorded 
in American, notwithstanding the great efforts which the 
United States appear to be making to acquire a better 
— in connection with the steam navigation of the 
world. 


_ A Sree. Pirate Trust,—There has of late been a lull 
in the formation of American trade combinations, partly 
because there are few branches of industrial activity left 
to combine, and partly because the conditions have not 
been altogether favourable. One of the few still indepen- 
dent is the steel-plate branch; and that is no longer to 
play off its own bat, for a combination of the largest plants 
has been effected, which includes the Central Iron and Steel 
Company, Worth Brothers, the Tidewater Steel Company, 
and the Luken’s Iron and Steel Company. Mr. Schwab 
owns a majority of the shares, and is bringing two ship- 
building companies into the corporation. It is a fair 
inference, therefore, that the United States Steel Cor- 

ration is at the back of this ‘‘ merger,” and that it has 

n effected in furtherance of ‘the larger interests of 
that body. Under existing circumstances the corporation 
could hardly, with safety to itself, increase its capital for 
the purpose of acquiring additional plants. At the same 
time it is recognised that there are a number of smaller 
independent concerns which, though not competing 
vigorously with the United States Steel Corporation, are, 
nevertheless, susceptible of further development, and 
might readily become a danger, and a number of others 
which are en in the production of interdependent 
commodities. It can be readily understood that if these 
concerns, or a number of them, are brought into an 
organisation which would, though independent of the 
United States Steel Corporation, act in harmony with it, 
the interests of the billion-dollar company would be 
rendered more secure. Other combines towards this end 
appear to be in ———, One hears periodically 
that the Colorado Fuel and Tron Company and the 
Tennessee and Iron Company, which, with the 
Republic Iron and Steel Company, are the largest 
organisations in point of capital and production which 
remain outside the grand combination, have been acquired 
by it. In the case of the Tennessee Coal there would 
seem, however, to be no foundation for these reports. 
On the other hand, large interests in the Colorado Fuel 
and Iron Company have been acquired by Mr. Gates and 
other capitalists formerly connected with the American 
Steel and Wire Company, and there has been a well- 
grounded idea that these interests are willing and desirous 
of bringing that company within the United States Steel 
Corporation, 
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‘SENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitzp sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics, 

Copies of Specifications may be obtained at the Patent Ofee Sale 
“Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of advertisement of the ar of a@ Complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


15,826. J. B. Blood, Boston, Mass., U.S.A. Dynamo 
and Motor Armatures, [8 Figs.] August 6, 1901.—With 
the object of providing drum-wound armatures in which the 
losses through local currente, resistance and inductance are rela- 


Fig. 1. 





tively small, the core is made with slots of different shape, and 
the armature conductor is adapted to fill the slots. One form of 
armature according to this invention is sufficiently indicated by 
the drawings. (Accepted November 6, 1901.) 


23,163. J. A. Fleming and Marconi’s Wireless 
Telegraph Company, ted, London. Portable 
Hertzian Telegraph. [2 Figs.) December 18, 1900.—This 
invention provides a portable form of the Marconi wireless tele- 
graph apparatus adapted for army use. A vehicle is used to 
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carry the apparatus, and as the latter is specially liable to be- 
a ged on t of vibration, spring staples are fitted 
n the vehicle to carry the telegoapht appliances. The 
spustling mast or cylinder is arranged in such manner on the top 
of the vehicle that it may be raised or extended when messages 
are to be sent or received. (Accepted October 23, 1901.) 


22502. A. Wright and The Reason Manufacturing 
8. i taped L Brighton. Electricity Supply 
pnt ems. (8 Figs.) December 24, 1900.—In order to move a 
. : : h which alters the rate of meter registration at certain hours 
. e day, or with the object of actuating some other apparatus 
> & wholly insulated electricity-distributing system, a series 
i mpulses are sent at the central station from one of the leads 
ad —— when it is desired to actuate the operating device, which 
ram npetoes a step-by-step motor whose magnet coils are connected 
a _ earth and another of the leads, preferably the neutral 
denen 6, tree-wire system, The short connection to earth, 
8 the sucl existe, as it would do in the case of a neutral wire of 
pete Be system, may be broken when the impulses are to be 
poo series of impulses are made necessary in order to guard 
in rt any actuation of the apparatus by an accidental earth- 

g of the disconnected conductor. (Accepted November 6, 1901.) 


17,1 
Li aS, Tee British 





a circuit-breaking switch for heavy currents, and the first of the 
ten claims in the specification is as follows: ‘‘ An electric switch 
or circuit-breaker, having main contacts, and supplemental 
shunt contacts having approximately the same impedance in 
their circuits.” Other improvements consist in breaking from the 











main and the shunt contacts in the same ‘‘ chute,” expelling the 
arc gases partly by the magnetic effect induced by current flow- 
ing in the said arc and in the conducting material of the switch, 
provision of main and shunt paths baving approximately equal 
reactance, and the provision of iron to enhance the magnetic 
inductive effect. (Accepted October 23, 1901.) 

22,731. F. Tudsbury, Newark, Notts. Static Elec- 
trical Machine. (2 Ps.) December 13, 1900.—In order to 
improve the insulation of influence machines, according to this 
invention such apparatus are enclosed in air-tight pressure- 


























resisting containers. It is stated that a machine which normally 
Koga a spark 2} in. long may, when under 15 Ib. air pressure, 

used to furnish 6-in. sparks, or 9-in. sparks when the pressure 
is 30 lb. to the square in (Accepted ovember 6, 1901. 

18,795. The British Thomson-Houston Com: A 
Limited, London. (W. C. Fish, Lynn, Mass., U.S.A.) 
Electric Arc Ligh’ . (6 Figs.) September 20, 1901.— 
In order to enable an electric arc to be maintained by alternating 
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currents of very low frequency, it has been proposed to employ 
currents of more than one phase, and a plurality of electrodes. 
According to this invention two-phase currents are derived from 
a current of single-phase, ard applied to this use. (Accep 
November 6, 1901.) 

100. J. P. H Oldham, Lancs. Changing 
ome Sider Figs.) November 22, 1900.—This 
fication describes what in —— may be termed a nega- 
ve booster—i.e.,a converter whose primary is in series with the 
load, and whoee secondary furnishes additional current for the 
load, and the provisional specification concludes with the state- 
ment that “‘ with suitable modifications in the details the same 
system is also applicable to the increase of pressure and also to 
stationary transformers.” A rotary continuous-current machine 
is described and illustrated, in which the armature windings are, 
as usual, differently proportioned as required for their respective 

tentials. There is one claim, as follows: ‘A rotary transformer 
— two differentially-wound armatures, such as described (or 
two erential windings on one core), connected with and ope- 
rating in relation to two electrical circuits for the purpose of re- 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


19,377. W. J. Crossley, Manchester, and J. Atkin- 
sen, Marple, Cheshire. Gas Producers. [3 Figs.) 
October 30, 1900.—In this gas producer the gas is led away 
through a central funnel, around which the fresh fuel is fed in 
order that the carbonaceous gases (liberated therefrom by the 
action of heat conducted upwards by a metal sleeve embedded in 


= 





Sa 




















ae 


fog Eeee es 


the surface of the furnace lining) may be mixed with the poor gas 
from the furnace, the heat of which gas, it is stated, is sufficient 
to convert the raw carbonaceous gases into fixed gas, forming a 
good enriching medium for the poor gas from the furnace. A 

tatabl bott acts as a means for shaking and consoli- 
dating the fire. (Accepted October 30, 1901.) 


19,254. R. P. Pi Geneva, Switzerland. Obtain- 
ing Gases from the Atmosphere, [5 Figs.) October 27, 
1900.—This invention has reference to ca gernty boo» gases by 
@ process embodying refrigeration, the gases being first frozen 
together and then evaporated selectively at increasing tempera- 
tures. When separating airinto nitrogen and oxygen, the air is 
filtered, compressed, f from water, liquefied by cold, and 
freed from carbonic acid by filtration. The air is then evaporated 








(13, 264.) 


(separating out first the more volatile gases, such as nitrogen and 
afterwards the oxygen) in such manner that the evaporation fur- 
nishes the B pred part of the cold necessary for the freezing of 
another and similar quantity of air. According to this invention 
the process is conducted in temperature stages in which the gas 
produced at each of several steps of evaporation is made to cool 
different portions of the air to be liquefied. tus for the 
—— contributory thereto is described. (Accepted Octoder 
5 > 


GUNS AND EXPLOSIVES. 


984, C. H. Curtis, C. L. Smith, D. J. Metcalf, and 
A. J. Pearcy, London; andA F. Hargreaves, Roslin, 
N.B. Safety Gunpowder. January 15, 1901.—In order to 
reduce the temperature of the explosion flame of certain gun- 
owders, according to this invention magnesium carbonate 
preferably the heavy white variety) or manganese carbonate 
(either the anhydrous or the ordinary kind) is incorporated in 
the powder in manufacture. Prescriptions given specify 3 per 
cent. of magnesium carbonate in gunpowder having no sulphur 
and but 1 part of ordinary charcoal to 6} parts of saltpetre, or 
10 per cent. of magnesium carbonate in a sulphurless gunpowder 
in which there is 1 part of charcoal to 5 parts of ealtpetre. (Ac- 


ted | cepted November 6, 1901.) 


20799. R. Kandler, Dresden, Germany. Safety 

llosive. November 17, 1900.—A safety explosive, whose 
rates of burning may vary over a certain range, the fastest of 
these rates equalling the detonating speed of dynamite, according 
to this invention comprises a nitrate, for example, ealtpetre ; a 
nitro-carbo-hydrate, for example, nitro-cell ; and a nitro- 
hydro-carbon, for example, nitro-benzene. One prescription 
for an explosive which, it is stated, has the chamnelesielins and 
force of dynamite specifies saltpetre, 76 per cent. ; nitro-carbo- 
hydrate, 4 per cent. ; nitro-hydro-carbon, 20 per cent. For an 
explosive suitable for coal-mining, and which, it is stated, does 
not ignite explosive mixtures of coal gas, 85 per cent. of saltpetre, 
8 per cent. of nitro-carbo-hydrate, and 12 per cent. of nitro-hydro 
carbon is used. (Accepted October 30, 1901.) 





ducing the voltage of electrical current substantially as set forth.” 





Thomson-Houston Gonpes A 
Swi hs _M. Hewlett, Schenectaiy, N.Y., Ww 6} 


Figs.) August 27, 1901.—This invention provides ( 


Accepted November 6, 1901.) 


20,265. Sir W. G. Armstrong, Whitworth and Co, 
Limited. and C. H. Murray,’ Neweastle-on-Tyne. 
Gun-Sights. [4 Figs.) November 10, 1900.—A connected 
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sightiog gear for guns and which is adapted for use with a pair of 
guns and a pair of sighting stations when there is a sight for 
each gun in each sighting station, according to this invention 
may comprise a sight upon a rocking-lever sight-bar, the pivot 
of which is carried by an arm upon a shaft connected te an 




















rotating in union with the gun, such shaft also carrying by an 
arm a pinion gearing with a toothed quadrant on the sight-bar 
to cause the sight to be set in elevation. Each set of sights may 
comprise atelescopic sight, as well as a pair of ordinary sights to 
allow of readily bringing the telescope into nearly accurate 
alignment. (Accepted October 30, 1901.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


20.629. C. J. Grille, Paris. Steam Boiler. [1 Fig.) 
November 15, 1900.—According to this invention steam boilers of 
the kind described in Patent Specification No. 20,553 of 1900 are 
made with the drum and tube-sheaf mounted upon pivoted sup- 





ports in such manner as to allow the whole of the water and 
steam-containing system to be swung out from its setting and 
downwards, exposing all the metal parts for examination or 
repair. (Accepted October 23, 1991.) 


20,057. H. McPhail, Wakefield, Yorks. Boiler 
and Superheater. [44 Figs.) November 7, 1900.—Apparatus 
according to this invention comprises a boiler and a superheater. 
There are six claims, the first of which is, broadly, for “‘ the com- 
bination with a water-tube steam generator, of a steam super- 


Fig.1. 
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heater or dryer, or steam superheaters or dryers, placed between 
the water-tubes themselves (or groups thereof), or between the 
said water-tubes and the point where the combustion gages pass 
from the generator to the chimney, substantially as described.” 
A disclaimer in reference to boilers having furnaces arranged one 
over the other precedes the claims. (Accepted November 6, 1901.) 


20,853. J. Nadrowski and C. Mucrring, Dresd 
Turbines. , [2 Figs.) November 19, 1900.— invention 


appears to more relate to the working of turbines with 


d | gether cold, from the exhaust. The whole or the remainder of 


en. singly to influence a coherer may be used for that purpose, means 


highly-heated and expanded air from a furnace to which the air 
is supplied under com ion. In order that the gases passing 
to the turbine from the furnace may not be too hot, they may 
be diluted or cooled, preferably with some of the gases, not alto- 


the exhaust may then impart a portion of its heat to the com- 
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pressed air passing to the furnace from the pump. Other arrange- 
ments are described and illustrated. The first claim is as 
follows : ‘‘ The method of operating turbines in which the elastic 
driving medium in the form cf vapour or gas is heated by means 
of an open furnace, and the excess heat in the exhaust medium 
leaving the turbine is, by means of a regenerator, transferred to 
the active medium approaching the turbine, and the pressure 
difference between the active and exhaust medium is selected 
independently of the temperature. (Accepted November 6, 1901.) 


23,631. D. Drummond, Surbiton. Marine Boilers. 
{4 Figs.}] December 27, 1900.—Marine boilers according to this 
invention comprise return flues of various outlines, and having 
groups of water-tubes crossing them in one or more directions. 
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Water-tubes may also be expanded into the back and front plates 
of the combustion chamber. The flues are fitted to the back and 
front plates of the boiler wd means of flanges to which they are 
riveted. (Accepted No 7 6, 1901.) 


18,671. O. Imray, London. (4. Friedmann, Vienna, 
Austria) Injectors, [1 Fig.) September 18, 1901.—The out- 
side of the steam jet nozzle, against which water is drawn at high 
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velocity, is according to this invention jacketed with a nickel 
nipple in order that it may not be worn away as fast as it other- 
would be by water friction while under the influence of high 
internal temperature. (Accepted October 28, 1901.) 


MISCELLANEOUS. 
11,293. N. Tesla, New York City, U.S.A. Utilising 
Radiations. [4 Figs.) June T1901. According to this inven- 
tion, and in order that electric im too feeble in themselves 


com an electric condenser, a rotating ch switch con- 


ting discharging switch contacting at less frequent intervals than 
the ing switch, are provided. The electrical impulses may 
be di | transmitted by Hertzian or other ap; us, Or may 
be derived from lumino-electric (selenium) or other receivers py 
which electrical impulses can be produced. It is stated in reference 


e 














Tih 


to obtaining a static charge that ‘‘ The sun, as well a3 other sources 
of radiant energy, throws off minute particles of matter positively 
electrified, which, ae oe gy, ge the plate, communicate an elec- 
trical charge to the same. The ite terminal of the condenser 
being connected to the ground, which may be considered as a vast 
reservoir of negative electricity, a feeble current flows continu- 
ously into the condenser, and, inasmuch as these supposed par- 
ticles are of an inconceivably small radius or curvature, and con- 
sequently charged to a very high potential, this charging of the 
condenser may continue, as I have found in practice, almost inde- 
finitely, even to the point of rupturing the dielectric.” (Accepted 
November 6, 1901.) 


17,321. C. Nash, Oregon, IL, U.S.A. Nut-Locks, 
{6 Figs.j; August 29,1901. (Convention date, March 9, 1901.)— 
A nut-lock according to th's invention is a radially corrugated 
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Fig 1. 










Fig.2. 
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annulus internally threaded. The thickness of the material is 
such as to permit a certain amount of springing. (Accepted Oc- 
tober 23, 1901.) 


22,389. J. F. Duke, Downe, Kent. Depositing Gold. 
December 8, 1900.—In depositing gold from extremely dilute 
solutions of its salts, such gold when freed being readily held in 
suspension by the water, according to this invention a fixing or 
fining agent is made use of which will mechanically carry the 
freed gold down and deposit it at the bottom of the tank or other 
receptacle in which the reaction takes place. The fining agent 
may be of gelatinous or colloidal character, and may also be the 
reacting substance serving to reduce the gold from its combina- 
tions. Freshly precipitated aluminium hydroxide or gelatinous 
silica and also protochloride of tin are specified for use. The 
Specification of British Letters Patent No. 12,610 of 1899 is re- 
ferred to. (Accepted October 16, 1901.) 


18,670. T. B. Lightfoot, London. Refrigerating 
. (2 Figs.] September 18, 1901.—A simple and 
compact form of ammonia freezing machine according to this 






(4321) 
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Fig.2. 
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invention comprises a water tank having an immersed pipe bon 
connected to a single-acting compressor fixed on the side <a. 
tank and to a short base carrying the bearings for the cranks : 

which may be provided with a pulley. (Accepted October 23, 1901. 
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Descriptions with illustrations of inventions patented in 
United Bates of America from 1847 to the present time, an 
reports of trials of patent law cases in the Uni ann ted pg 








synchronously with the radiation wave period, and a rota- 
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THE NEW SUBWAY IN NEW YORK |tunnel is always more or less difficult, on account 


CITY. 
By Cuaries Pretint, 0.E., New York. 
(Continued from page 765.) 


Tue seventh section of the subway begins at | at 104th-street and Central Park, from which point 


the eastern building-line of Broadway, near 104th- 
street, and, after passing along and under this 
street and Central Park, ends at 110th-street, oppo- 
site Lenox-avenue. In describing the work of the 


preceding section, we stated that the inner tracks at | through the shaft, another point D was selected 


a point north of 103rd-street turn to the right and 


enter Section 7 on a curve. This subway curve| were produced to their point of intersection O, and 








‘18 ft,wide © - 
TEMPORARY SUPPORT OF THE ROOF OF THE HEADING 
WHEN DISINTEGRATED ROCK IS MET. 








EG BOLYCONAL STRUTTING OF THE ROOF OF | 
TUNNEL WHEN EXCAVATED THROUGH DISINTEGRATED ROCK 


consists of a transition curve of 150 ft., followed by 
a circular one 384 ft. long'and 340 ft. in radius, 
and ending-in another transition curve 150 ft. in 
length. A second curve is encountered near 
Kighth-avenue, which is made up of a 150-ft. 
transition curve at each end of a circular one of 
580 ft. in radius and 307.1 ft. inlength. This second 
curve is followed by a tangent 1900 ft. long, leading 
to a third curve at the entrance of the next section. 
This last curve is of a rather complicated form. 
The right track will have a curve 240 ft. in radius 
and 127 ft. long, compounded with another 
1299.27 ft. in radius and 329.12 ft. long. The curve 
forming the left track will be 359.26 ft. in radius 
and 186.2 ft. in length, and will be followed by 
another 787.54 ft..in radius and 179.27 ft. in 
‘length. These curves run into a tangent 255.3 ft. 
long, leading to another curve 1273.07 ft. in radius 
and 117.2 ft. in length. 

Owing to the number and complexity of the 
curves, this section of the subway required more 
than usual engineering skill and precision. The 
work is being successfully carried out under the 
direction of the divisional engineer, Mr. B. R. 

alue, and Mr. Carpenter, the engineer who is in 


CENTRAL PARK 


The fixing of the centre line in any curving 


of the errors of observation that are liable to 
creep in. Moreover, the difficulties increase as 
the tunnel increases in length. To determine the 
centre line in Section 7, a working shaft was sunk 


‘the axis was determined in the manner illustrated 
in Fig. 66, where A C D E B represents thé curve, 
A Cand BE being the transition curves, and CD E 
| the circular one. As the chord C D would not pass 





which fulfilled the condition. The two tangents 
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the three points C, D, E marked on the surface. 
We may incidentally remark that owing to a cliff 
in Central Park the engineers were compelled to 
work on offsets instead of along the tangents. The 
offsets along A, O were 1 ft. apart, and along B, O 
15 ft. The points were all determined by triangu- 
lation. 

When the points D and C were accurately deter- 





charge of the section, 


mined, two bench marks M and N were located, one 












on each side of the shaft. A line was then stretched 
across from M to N, from which two piano wires 
were suspended, carrying a weight of 26 lb. each at 
their lower extremity. These two wires determined 
a vertical plane in space passing through the chord 
C, D, which was by this means transferred away 
from the shaft. The axis of the tunnel was then 
—— somewhat roughly by offsets from the 
chord. 

When the headings on both sides the shaft had 
advanced some distance, the centre line within the 
tunnel had to be accurately determined. . For this 
purpose a new survey was made, in order to check 
the points OC, D, and E, and also to find F the inter- 
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section of the chcrd C, D with the tangent A, O. 
The bench marks M and N were also checked and 
a line stretched between them, from which two 
plumb lines were suspended 7.9 ft. apart. 

On the soffit of the tunnel, at p and g, plumb 
lines were suspended, collimating with thoge 
lowered within the shaft. After taking several 
observations to ascertain that the plumb lines were 
in the same vertical plane, the distances were mea- 
sured, and the points O, D, and F accurately 
located within the tunnel. 

The chord C D, in passing through the tunnel, 
forms the base line for ranging the axis. Setting 
up the transit at O, and turning the telescope 
through an angle F, C, A, the point A on the curve 


was determined, after which it was checked from: 


F. Similarly, the point E on the tangent of the 
circular curve was found. The chords E D, DC, 
and C A being thus accurately known, the centre 


line of the tunnel was determined with equal 


accuracy by ordinates from the chords. 
In order to fix permanently the points p and q 
along the chord C D produced, two brass bars were 


placed on the roof of the heading. For this pur-- 


pose two iron spikes, having a small hole in the 
flat end, were driven into the rock about 9 in. 


apart. A brass bar, 1 in. high, } in. thick, and 


10 in long, having a hole near one end and a 1-in. 
slot at the other, was screwed tightly into the head 
of the spikes. The middle part of the bar was 
divided into inches and tenths of an inch. A 
brass hanger was fitted to the bar, having a vernier 
with its zero at the middle of the hanger, and corre- 
sponding to a plumb line attached below, as shown 
in Fig. 67. The readings of these bars were taken 
in determining the chord C D, so that the direction 
of the base line could at any time be found by 
placing the hangers on the bars in such way as to 
reproduce the recorded vernier reading. The 
axis of the tunnel runs down a grade of 1.04 per 
cent. all through Section 7. The work is being 
carried out by Messrs. Farrell, Hopper, and Co., 
who are also the sub-contractors for the following 
section. 

Section 7 runs through a compact mica-schist 
formation, so that very little strutting was needed 
in tunnelling. The little that was required was 
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used at the western heading at 104th-street, where 
disintegrated rock was encountered. 

This section of the subway was begun at three 
points simultaneously—viz., by a shaft at the south 
end of the line along the first curve near Broadway, 
by a shaft along the second curve at Central Park 
and Eighth-avenue, and by a portal at the north 
end on Central Park, opposite Lenox-avenue. 

The east side line of the subway branches off 
from the main line on Broadway. Rehost reaching 
104th-street, it curves over and passes under private 
property, which had to be condemned and torn 
down, an operation that took up a good deal of 
time, as the machinery of the law moves slowly, 
even at the bidding of a Rapid Transit Commis- 
sion. At this spot a shaft 47 ft. deep is being 
sunk. It was not provided for in the original 
plans, but has been adopted by the sub-contractor 
in order to expedite the work on the tunnel and 
secure the completion of the section in time. 

The shaft at 104th-street and Central Park was 
excavated down to the floor of the tunnel, a depth 
of nearly 60 ft., and headings driven in both direc- 
tions. The one on the west running under 104th- 
street is 1100 ft. long, while the one on the north 
side is only 800 ft. This difference in length is due 
to the greater convenience for hauling the materials 
from the front of the heading which exists on the 
western side owing to the descending grade of the 
road. 

The work at the headings is carried on con- 
tinuously by three shifts of drillers, blasters, and 
muckers. The drillers work at night, the blasters 
in the morning, and the muckers all day. 

The heading is 18 ft. wide and 10 ft. high, and is 
excavated by the method known as the ‘centre 
cut.” Near the centre of the heading four vertical 
8-ft. holes are driven in each side of the axis of the 
tunnel, and in such a directon that on blasting a 
central wedge is detached. There are 36 holes in 
all at each front, the boring being done by four 
Ingersoll drills mounted on columns. 

The explosive used is Forsyth dynamite, contain- 
ing 50 per cent. of nitro-glycerine. The blasting 
is effected in several rounds of from four to seven 
holes each. Owing to the very elastic character of 
the rock, it does not yield at once to the energy of 
the charge, so that several blasts are required to 
break it to pieces. The smoke arising from the 
blasting operations is removed by means of a 4-ft. 
exhaust fan, driven by a compressed-air motor, in- 
stalled at the head of the shaft. 

At places where disintegrated rock is encoun- 
tered the heading is strutted at first by planks laid 
longitudinally, and supported by short transverse 
beams resting on uprights. When the heading has 
been driven some length, the sides of the part 
which was temporarily strutted are removed, and 
the heading widened out to the full section of the 
tunnel, and excavated to the springing-line of the 
arch. A sill, 12 in. by 12 in., is then placed longi- 
tudinally, on which the ‘segmental arches abut. 
They are 4 ft. apart, and are made up of 8 in. by 
8-in. beams, which go to form the sletiaial strut- 
ting and to support the planks that are placed 
lengthwise against the roof of the excavation. The 
temporary strutting is shown in Fig. 69, while 
Fig. 70 shows the s2gmental arch of the polygonal 
strutting, which will remain above and behind the 
concrete lining of the tunnel. 

The material is removed from the front of each 
heading on small cars of 40 cubic feet capacity, 
running on a double-track line of 3 ft. gauge. The 
loaded cars descend the slope from the western 
heading - gravity, the empties being drawn up by 
mules. The reverse takes place at the north head- 
ing, where the loaded cars are hauled up by mules, 
and the empties descend by gravity. The tracks of 
the headings are flush with those on the platform 
of the elevators, which lift the cars up through the 
shaft to a scaffold 15 ft. higher than the street. 
The tracks of the scaffold terminate in bumpers on 
a trap platform kept horizontal by an iron bolt. 
When this is drawn, the car takes the slanting 
position shown in Fig. 71. When the front board 
is lifted, the material passes down an inclined shute 
provided with an iron gate, which is opened and 
closed by wire ropes. 

The two elevators occupy only the central part 
of the shaft, leaving spaces around them for hoist- 
ing heavy masses of stone, or lowering whatever 
material may be needed in the construction of the 
tunnel ; two stiff-legged derricks being used for 
this purpose. 

The shaft will be a permanent appendage of the 











tunnel, serving for ventilation. The neighbouring 
property-owners are anxious to have a station at 
this point ; but, as yet, the Rapid Transit Com- 
mission have come to no decision about the matter. 

The tunnel ends with a curve at 110th-street, 
opposite Lenox-avenue. The cliff at the north- 
western portion of Central Park, under which the 
tunnel passes, is 300 ft. from the park entrance. 
The tunnel was driven from a portal excavated 
along the slope of the cliff, and the curved part of the 
subway was built by the open-trench method, with 
the exception of a short piece of tunnelling under 
the driveway. The difficulty of directing the axis 
of the tunnel from a curve was thus avoided, the 
tunnel proper being excavated on a tangent. 

From the north portal at 110th-street, the tunnel 

is excavated in a different manner. At first, a 
heading as wide as the tunnel is driven by the 
‘*centre-cut” method. Then, as soon as the 
heading is drilled, four or six vertical holes are 
driven in the floor in order to cut the bench. The 
cutting of the heading and bench succeed each 
other so closely that the whole section may be said 
to be excavated at once. This method was adopted 
in order to ayoid the double handling of the débris. 
The contractors rely for the success of their work 
on the good quality of the rock; but perhaps 
they have placed too much reliance on this factor, 
as the strata are not of uniform thickness, nor are 
they parallel. In excavating the roof, the converg- 
ing strata may meet a few feet above the arch, so 
as to leave a suspended wedge above it. The trouble 
is increased by the presence of strata rich in fine 
mica, thus offering easy sliding surfaces to the sus- 
pended wedges and creating a serious danger to the 
workmen. 
- The ‘* whole section” method of excavating has 
advantages in point of economy, but is certainly 
attended with considerable danger. The work is 
carried on by a single eight-hour shift, the blast- 
ing being done after the day’s work is finished. 
The drillers and muckers work simultaneously. The 
removal of the débris is facilitated by a self-pro- 
pelling railroad crane running on a standard gauge 
track and placed in the centre of the tunnel. On 
each side of these tracks run the 3-ft. gauge trucks 
for the transportation of the material from the 
tunnel. The muckers place the broken stone in 
wooden or steel boxes, with three vertical sides and 
three lifting-rings. When loaded, the hooks at the 
end of the hoisting rope of the crane are attached 
to the rings and the boxes lifted and their con- 
tents emptied into the carts. 

A portion of the tunnel near the portal has been 
lined with concrete. The foundations of the side 
walls are first built, and on their footing are placed 
vertical posts, 6in. by 6in. and 4ft. apart. Above 
the template of the posts plank centres are placed 
across, which support the logging. The strutting 
is done as shown in Fig. 73. Other planks are 
placed behind the post, and the space filled in 
with wet concrete ; the centering is left in place 
for over six weeks. 

The motive power used throughout this and the 
following section is compressed air, provided by 
a central plant located between 110th and 111th- 
streets. The plant comprises four tubular boilers, 
delivering steam at 110 lb. pressure, and two 24 in. 
by 30 in. Ingersoll straight line compressors. The 
steel receiver is 12 ft. high and 6 ft. in diameter. 
The compressed air is led from the receiver to the 
works through a 6-in. pipe going north, and an 8-in. 
main going south. The tunnel is well lighted by 
electricity, the incandescent lamps being 20 ft. 
apart. The current is generated by a dynamo 
driven by a steam engine located near the com- 
pressors. 

(To be continued.) 





RANDOM NOTES IN THE STATES. 
By R. J. J. Swan, B.Sc. 

In the following article the writer will endeavour 
to give a brief account of his experiences of 
modern American practice in their most up-to-date 
workshops. After working in English shops, he 
visited the States, with the intention of seein 
their latest methods. He worked as a fitter an 
planer-hand in two of their most modern tool-shops, 
and visited over thirty others. He had thus better 
opportunities for observation than the casual 
visitor, who usually comes back with the im- 
— that America is first and England nowhere. 

his comparison is unfair, because anyone can get 
round the most up-to-date shops in America, which 


is not the case in England. English firms are con- 
servative, and do not encourage visitors ; whereas 
the reverse obtains in the States, where visitors 
are gladly shown round. The average American 
also begs the question by asserting that she is 
first. America is a young country, and suffers 
from a lack of self-confidence, like a young child 
who is always saying to all comers anent its latest 
toy, ‘‘ Isn’t this a pretty thing?” &c. She is not 
yet quite sure of her position among the nations, 
and likes to ask everybody what they think of her, 
at the same time pointing out where she thinks she 
excels all others. This, in the writer’s opinion, is 
the true cause of American ‘‘ brag,” and is written 
in all good feeling towards the States, where he 
was shown much kindness. 

In the first place, it may not be amiss to insti- 
tute a few comparisons between the American 
workman and his English cousin. The first feature 
that strikes a visitor is the comparative absence of 
drunkenness. Climate has a large effect on a man’s 
character ; and one can hardly blame an English 
workman for requiring astimulant on a dreary day, 
the like of which is experienced in all manufactur- 
ing towns. It is not so much the fault of the man 
as of the climate in which he lives. Human nature 
is pretty much the same all the world over, and the 
difference between the Englishman and American as 
individual men isveryslight. They have both several 
tastes in common, such as slacking off when the fore- 
man’s back is turned, grumbling over their jobs 
and pay, and many other similar failings. 

Trades-unionism has not the same hold over the 
men as in England. The reason of this is not 
difficult to determine, and may be attributed to 
three general causes : 1. The mixed races. 2. Alien 
immigration. 3. System of apprenticeship. With 
regard to the first cause, a gang of fitters in which 
the writer worked was composed of the following 
races: Native-born American, Canadian, Scotch, 
Irish, German, Swede, Dutch, and Austrian. Among 
such a mixture of races union was well-nigh impos- 
sible : as, although all officially spoke English, the 
language on ordinary occasions resembled that of 
the Tower of Babel. Alien immigration prevents 
union, as may be readily seen. The apprentice 
system in the States is very lax. Most shops have 
apprentices who serve for four years; but they, 
with few exceptions, do not object to put a man on 
any job, provided he can do the same to their satis- 
faction. 

In the Eastern States, such as Pennsylvania and 
Connecticut, the influence of trades-unionism is 
very slight; in fact, it is almost non-existent. 
West of the Ohio it becomes more powerful. A 
fitter told the writer that a friend of his was 
unable to obtain work in Dayton, Ohio, on account 
of his not belonging to the union. In Chicago, 
as is well known, the unions of all trades are very 
powerful. About Chicago trades unions the follow- 
ing tale is told : A mason, in his spare time, started 
to paint part of his house ; he thereupon received 
a letter from the painters’ union to the effect that 
unless he employed a painter to do the work, they 
would use their influence to get him discharged 
from his present job. This, like a good many 
other American sien, requires a fair dose of salt 
for digestive purposes. 

An American workman has no objection to run- 
ning two or more machines. His wages are higher 
than over here; but at the same time he works 
longer hours. The writer got 47s. a week of 59 hours 
for running two planers in Hartford, Conn. 

As regards his personal appearance, the American 
workman is very particular. When he enters the 
shop in the morning, he is dressed in his best 
Sunday clothes. Before the whistle has blown, 
he has, in many cases, removed his white shirt and 
other fine articles of wearing apparel, and donned 
old clothes and overalls. Before leaving for his 
dinner, he has a good wash with soap and water, 
and changes his overalls for his wearing clothes. 
The majority of the men go through the above 
operations. The American overall is neat, being 
made of a blue material with a white stripe running ~ 
through it ; the trousers have a flap which protects 
the chest of the wearer if the weather is too warm 
for a smock. In connection with clothing, the 
writer found cheap clothes as cheap as in England; 
but articles requiring care and much hand-work in 
manufacture are much dearer. 3 

A very few words will describe the American 
foreman. The only difference between the English 
and American foremen is that there are more of the 





latter for a given equad of men. The men are 
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engaged by the superintendent or manager, instead 
of, as in England, by the foreman. 

It is acommon cry in the Press just now that 
England is decadent, and that this decadence is 
partly caused by the masters of engineering shops 
not having their shops equipped with the very 
latest up-to-date machinery. This cry is unjust, 
in as far as it blames Englishmen with a lack of 
engineering ability. The —— equipment of engi- 
neering works is quite as much a question of finance 
as of engineering ability. The average American 
shop is a modern production, and its equipment is 
of the period in which it started—i.e., up-to-date. 
Old shops in America are as badly off in the matter 
of equipment as old shops in England. The reason 
of the poorer equipment of old shops is mainly 
because they have served their purpose in making, 
for their founders, fortunes, upon the interest of 
which their successors live. The latter still keep 
the firm running, but are averse to putting in 
fresh capital, the return of which they would 
never see in the event of their selling out or closing 
down. As in other things, there are many brilliant 
exceptions to the above, where the successors have 
had a natural taste for engineering. 

The American working week varies, but averages 
about 59 hours. All works start at 7 a.mM., stop 
at midday for either three-quarters of an hour or an 
hour, when work is resumed until 6 p.m. On Satur- 
day some works stop at 12 noon and others at 5 p.m. 
The opinion among the men is in favour of a 
Saturday half-holiday. In most shops a man is 
allowed to enter at any time in the morning, and his 
time counts from the next half-hour. Much more 
overtime is worked than is the case in this country; 
in one shop in which the writer was engaged, the 
fitters worked till 9 p.m., three nights a week. 

As regards time-keeping, in the majority of shops 
the men punch a time-clock on entering and leay- 
ing the shop. This method works very well, sut 
requires a timekeeper to prevent impersonation. 
A trick sometimes played, when the inspector is 
absent, is for each man to hold his key in until the 
next man has pressed his; this prevents the paper 
revolving, and so registers all the men up to time. 
Another method employed is for all the men to 
enter through a large gate, which is closed when the 
whistle blows; the late comers enter through a 
by-pass gate, and their times and numbers are taken. 
Each foreman also enters the time of men under 
him in a small book, to take note of when a man is 
absent the whole day. 

After time-keeping, the taking of time and appor- 
tioning same to each job may be considered. The 
usual plan is, as in England, for each man to enter 
the time taken on each job, along with his number, 
on a card, which is collected each evening and 
taken to the office. A much more accurate and 
simple method was employed in some works in 
which the writer worked. In the ordinary system 
in vogue the men enter their job, number, and time 
on a time-sheet ; in this system, they enter their 
time on a job sheet. Whena man gets a new job 
from his foreman, he receives a ticket (see sample 
annexed) from him, giving details of job, and upon 
which he enters his time. All the different jobs 


(Ticket I.) 
Book No.......+« Page No....... os Ticket No......... 
bo ee ee Registered No......... Oard No....... 
ao errs ane ere Group No......... 
ers Pee te Oat... 25.6 
(Description of Job.) 
Pre Nae ise Shop No. of Machine........ 
ins S0¢eebeewnewee Foreman 


(Back or Ticket I.) 
Return this ticket to your foreman every day you charge time 
to it. 





Time. | Time. 
| 
| 
| 





Date. bee | 
On this | Total for On this 
Job. Day. | Job. 

| 


required to manufacture were catalogued and sub- 
divided into their various departments, such as 
foundry, smithy, machine shop, &c., in the cost 
office. When an order was received for any given 
machine, a clerk in the office copied all the jobs into 
the tickets. hese tickets were bound together, 
ready for despatch to the various foremen when ne- 


Total for 
Day. 


























cessary. A concrete example will illustrate how this 
system worked in practice. Suppose an order was 
received, say, for a 120-in. lathe, the drawings and 
patterns of which were to hand. The foundry 
foreman would receive a book of tickets containing 
all the jobs required to be done in the foundry, 
and the date he was to have them finished by. He 
would distribute these tickets among the men in 
his charge as he best saw fit. Each man entered 
his time on the back of his ticket, and returned 
it to the foreman every night, or as soon as the job 
was finished. These tickets were frequently sent 
up to the cost office for examination, and the 
tickets of finished jobs were retained there. When 
the foundry work was sufficiently far advanced, 
which could be seen from the number of tickets 
retained in the cost office, the machine-shop tickets 
would be issued to the machine-shop foreman, who 
would apportion them among his men. The smithy 
tickets would be issued at the same time as the 
foundry tickets ; the fitting tickets would be 
issued when work was sufficiently far advanced in 
the machine-shop ; and so on until the completion 
of the job. 

On referring to the sample, the various headings 
will explain themselves, with the exception of the 
card number. This refers to the detail drawing 
number of the job referred to on the card. These 
drawings were supplementary to the ordinary shop 
drawings, and were kept in the tool-room ; in size 
they would be about 12 in. by 9 in., and were blue 
prints mounted on thin sheet iron. A check had to 
be deposited by a man on getting one of these 
drawings out, and he was held responsible for it 
while it was in his possession. For odd jobs, such 
as labouring or any extra work that might unex- 
pees turn up, an ordinary ticket was filled up 

y the man on the job and sent up to the office. 
Each foreman was held responsible for the correct 
filling up of the tickets in his charge. The advan- 
tages of this method of time-keeping are many, 
among which might be mentioned the following : 
Accurate cost-keeping becomes merely a question 
of addition; no job can be started until the 
material is at hand ; no job can be forgotten until 
too late; and the manager can always tell how the 
work is progressing by the number of tickets re- 
turned. Unlike many modern time-taking methods, 
it does not involve the necessity of extra clerical 
assistance. 

The tool-room is one of the most important 
features of modern American practice. Until re- 
cently it had no equivalent in an English shop. In 
the tool-room, all tools which require to be of a 
definite size or shape to perform their work, such 
as taps, reamers, milling cutters, drills, special lathe 
tools, and many others, are kept up to size, and 
stocked. These tools are being continually over- 
hauled, and tested as to shape and size with micro- 
meter gauges. The idea of the tool-room is to 
employ highly-skilled labour to keep the tools 
accurate, and then to employ less highly-skilled 
labour in the shop to run the machines. To 
obtain tools from the tool-room, a check has to be 
deposited for each tool taken out. A whole book 
might be written on the functions and manage- 
ment of a tool-room, but a lengthy description 
would be quite out of place in a brief sketch like 
this. 

The proper heating, lighting, and ventilation of 
a shop are important factors in the amount of work 
turned out per man. Steam pipes were commonly 
used for heating, but in Cincinnati and Worcester, 
Mass., the following method was employed: In 
cold weather air was drawn into the I through 
between the condenser pipes, which were placed 
in a large wooden box arrangement. This heated 
the shop, and at the same time helped to con- 
dense the steam. In hot weather, the air was 
drawn direct from the outside. Pipes conveyed 
and distributed the air to the various parts of the 
shop. This method insured plenty of fresh air, 
and kept the shop at a very even temperature. 

For lighting, naked arc lamps were used, in 
conjunction with clusters of incandescents above 
each machine. In many shops gas was the only 
thing used. Naked arc lamps are not a good 
method, as the light is too intense locally, and too 
strong shadows are cast ; where they were fitted, if 
particular work was being done, a man always used 
two or three candles. 

The general arrangement of shops was pretty 
much as over here. A long, lofty, erecting-shop, 
with side-wings abutting, was the general type, 
though some firms go in for five-storey buildings. 


In the first case an electric crane spanned the 
whole of the large shop, while similar smaller 
cranes served the wings. The heavier class of 
tools were placed so that the large crane could 
serve them. Moderate-sized machines had each 
their own set of pulley blocks, suspended from an 
overhanging rail, and capable of travelling the 
whole length of the machine. In some of the 
smaller and newer shops, pneumatic cranes, capable 
of lifting up to 15 cwt., were employed. Their 
construction was simple, consisting of a suspended 
inverted cylinder, with piston and rod. The work 
was fastened to the , and air admitted to the 
bottom of piston, and the load was raised. 

Pay-days in some American shops are a constant 
puzzle to newcomers. In one shop in which the 
writer worked the men were paid on the fifth clear 
working day after the 1st and 15th of each month. 
Thus, when a Sunday intervened, the pay-day was 
a day later than if such was not the case. 

A few novel features the writer observed are worth 
notice. A few shops which the writer visited make a 
practice of annealing all cast-iron castings which are 
liableto warp. Every practical man knows the diffi- 
culty of planing a cast-iron strip, say 16 in. by 3 in. 
by Zin., to form a perfectly true surface, on account 
of the cooling stresses in the metal. Annealing 

revents this, and a consequent saving is effected. 

he castings to be annealed are placed in a small 
reverberatory furnace, and left there from six to 
eight hours. They are allowed to cool slowly, and 
are then ready for machining. A large saving of 
time and material is thus effected, as can be seen if 
one takes into account the number of ‘‘ scrapped” 
pulleys, &c., that can be seen knocking around 
most shops. 

Paint on small articles was dried quickly by 
placing them in a tin-lined cupboard heated by 
steam. This dried the articles quickly, and did not 
blister or spoil the appearance of the paint in any 
way. 

Cast-iron tools were used in some shops to turn 
shafting. The cutting edge was chill cast, and was 
ground up toa sharp edge. When worn out, the 
tools were remelted. 

A neat jig for holding a casting of irregular form 
was used by one firm. It consisted of a casting 
like a shallow box, through the lid of which pro- 
jected a large number of steel pins, which were 
held up by light springs. The casting was placed 
on the top of the pins, and each pin sank to its 
proper level, and then the pins were locked. By 
this means the casting was supported on a solid 
bed, and could be readily bolted down. 

Electric chucks were sometimes used for holding 
thin strips, such as straight edges for grinding. 
They consisted of a flat iron plate, with the wires 
through which the current passed embedded in 
plaster in it. 

For assembling the work for erection in shops 
which make light tools, a portable arrangement of 
shelves was used. All the various. pieces required 
to complete the machine were assembled —- 
in the store on this stand, which was then wheeled 
out tothe erecting shop. For the tempering of a large 
number of similar articles, a pyrometer and proper 
heating furnace were often used. A brief account 
will now be given of the tools in general use in 
American shops. ‘ 

Drill-grinders are universally used throughout 
the States. This is largely due to the fact that the 
flat drill is almost unknown. The writer has heard 
many uncomplimentary remarks passed upon drill- 
grinders in general by English engineers, but this 
is-because they have got hold of a bad type in par- 
ticular. Like every other class of machine, there 
are drill-grinders and drill-grinders. One or two 
necessary points in this machine may be men- 
tioned. It is absolutely necessary that the wheel 
should be a wet one, as no steel will stand being 
ground on an emery or carborundum wheel with- 
out water. The method of holding the drill should 
be as simple as possible, so as not to waste time in 
fastening or unfastening the drill. Sufficient back- 
ing must be given to the drill to let it cut properly. 
A boy is usually employed to keep all the drills 
sharp. 

he regards tool-grinders, the opinion of American 
engineers is not so unanimous, but in the majority 
of shops a tool-grinder is found. In such shops a 
machine-man is not usually allowed to grind his 
tools, although in some shops he may do so. The 
advantages of a tool-grinder are self-evident and 
are many. The principal objections to their use 





are—-firstly, it takes almost as long to grind a tool 
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SWING-BRIDGE OVER THE RIVER WEAVER AT WINNINGTON. 
MR. J. A. SAUER, ENGINEER, NORTHWICH. 
(For Description, see Page 863.) 











eM 5” 5 RIE a yr 


= 














Top Platr 10% *¥e 





























{ 











on-s- $0 

















oe ies: rs 


S 
* 
































ferre=-- -<<-- 








PT Bars 5* fe 


















































Fic. 


as it does by hand ; secondly, if the machine-man 
is at all expert in the use of his machine, he has his 
own way of working it, and likes to grind his tools 
to suit that way ; and a man also wastes nearly as 
much time in going to the store for a new tool as 
he would take to sharpen the old one. On the 
whole, it is very much a question of the class of 
men employed, and the way they have been 
trained, as to whether a tool-grinder is advisable 
or not. It is, however, necessary to caution the 
English user of an American tool-grinder that the 
cast irons of the two countries are two very different 
materials. The cutting angles of American tools 
are far too acute for English cast iron. This is a 
small matter, but may mean all the difference 
between failure and success. Grinding machines 
are used in all shops for circular work requiring an 
accurate finish, and are sometimes, but not gene- 
rally, used for flat grinding. The allowance for 
grinding is from 0.004 in. to 0.006 in. 

Gear wheels are, without exception, in the States 
cut from the solid blank. The gear-cutters in 
Common use are of the ordinary milling type. 


10. 


There is a form of slotting gear-cutter which gives 
very good results, but in its present form lacks 
stiffness. The cutting tool is a toothed cutter of the 
same pitch as the wheel to be cut, and is ground 
sharp on its bottom edge. It is attached toa circular 
slotting post, as in an ordinary slotting machine, 
which works up and down, while, at the same time, 
the wheel to cut and the tool are slowly re- 
volving. The first blank is cut by feeding the 
work in till the centres are the right distance apart 
—i.e., radius of pitch circle of wheel + that of 
cutter—when the circular traverse is then put on. 
Bevel gear wheels, if small, are milled, but if 
large are shaped in the usual way. Small bevel 
wheels for accurate work are first milled, and are 
then put to work with a correct bevel wheel with 
roughened teeth, which scrape the teeth to 
| shape. 
| Planing machines are run at much higher speeds 
than in this country, and, if of any size, have four 
|tool-boxes. On the countershaft of many planers 
|is a variable speed arrangement of the two-cone 


| type. 

















Shapers are much the same as over here. Asa 
rule, the head is fixed, and the work does the tra- 
versing. 

A large amount of space might be devoted to 
turret and capstan lathes and all the modifications 
of them, such as screw machines and automatic 
screw machines; but much has already been 
written by writers more competent to deal with 
the subject. For repetition work they are un- 
doubtedly a great success, but for a jobbing shop 
in this country the advantage gained is question- 
able. The great drawback to the ordinary turret 
lathes is the expensive fittings required to work the 
machine at anything like its full capacity ; but this 
difficulty is partly overcome in the case of the flat 
turret lathe. In many varieties of turret lathes 
the tool overhangs too much, whereby stiffness is 
sacrificed. Turret lathes in America usually do 
the class of work done in England by apprentices. 
A modification of the turret lathe is the forming 
machine, which has to a —_ extent done away 
with drop-forgings of a circular section. Articles 
which used to be drop-forged and then machined or 
= are now turned direct out of the solid 

ar with a forming tool. Bolts that are to have 
the shanks turned are turned out of solid hexa- 
gonal stock, and at the same time screwed in a 
screw machine. 
The machine about which the greatest misappre- 
hension exists in England is undoubtedly the mill- 
ing machine. A miller is a capital machine cn 
work for which it is intended, but when any sort 
of work is crowded on to a miller, it has not a fair 
chance. The man who buys a miller under the 
delusion that he is getting a machine which will do 
the work of a planer or shaper in a better manner 
and at less cost, finds out his mistake by experience. 
The only case the writer came across in the States 
in which a miller was used for roughing, and which 
it did in a satisfactory manner, was in two of the 
largest tool works, where lathe beds and. such-like 
articles were roughed out on a double-ended hori- 
zontal mill; but they were afterwards put on a 

laner, and a finishing cut taken to true them up 
bor scraping. There is, however, much work in 
most shops which is done on planers which might 
be done to more advantage on a miller. The great 


drawback to millers with overhanging cutters is 
their lack of rigidity, and they consequently jar the 





work if the material being cut is at all hard. There 
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were very few machines which the writer saw that 
did not suffer from this defect. 

Much more might be written about special 
machines and jigs, but the limit of this article is 
nearly reached. ‘ 

In conclusion, the writer may say, as far as his 
experience in American machine tools goes, that 
England is ahead of America in the heavier classes 
of tools. When it comes to the lighter classes, 
America has taught England many wrinkles lately, 
which she has taken advantage of, as any one who 
visited the late Glasgow Exhibition might see. The 
chief fault of the American tools is their excessive 
lightness ; and the writer is glad to see that, while 
England has copied some American notions, she 
has at the same time improved on them by giving 
them a more substantial form. 

English steelmakers seem to have nearly a 
monopoly of the American tool steel market. The 
Americans themselves admit that their steel is not 
so durable. In some works charcoal is the only 
fuel allowed for working tool steel. 

The writer has no desire to imitate Jeremiah, but 
he is of the opinion that in a few years America 
will suffer from worse labour troubles than the last 
engineering strike in this country. The men are 
nearly ripe for combination, and a large and general 
strike is only a question of time. 
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Torpedoes and To Vessels. By Lieut, G. E. Arm- 
STRONG, late R.N. London: Messrs. George Bell and 
Sons. [Price 5:.] 

Tus is a second edition of one of the excellent 
serjes of Royal Navy hand-books edited by Com- 
mander C. N. Robinson, R.N. It is, like others of 
the series, popular rather than strictly technical, 
although there is a great deal that will prove of 
interest to engineers not connected with the branch 
to which it refers. It is intended, as the author 
states in his preface, ‘‘to convey to the mind of 
the general reader an elementary knowledge of the 
most modern development of naval warfare.” It 
may be said at once that Lieutenant Armstrong has 
carried out the task he has set himself in a highly 
creditable manner. The matter is well chosen, and 
the information is put forward in good literary 
style, so that the book is not only instructive, but 
pleasant to read. 

The opening chapter refers to the not uncom- 
monly accepted view that the torpedo is ‘‘an 
unfair and cowardly form of weapon.” ‘To us this 
has always seemed a foolish thing to say. As to 
cowardice, no form of attack will require more 
reckless daring than that carried out by means of 
torpedo craft. Those who man these frail vessels 
literally carry their lives in their hands ; and, even 
though the vessel may not be hit until she has 
delivered the fatal blow to her larger antagonist, 
she is still likely to be annihilated herself; for it 
is not to be supposed that a torpedo-stricken ship will 
cease firing as soon as she is hit, and it would pro- 
bably take several minutes for a ship to sink, even 
though the damage prove ultimately fatal to her. 
Those who know the terrible rain of projectiles that 
can be poured from the quick-firingand machineguns 
of a war-vessel, either battleship or cruiser, will 
recognise the absurdity of dubbing torpedo warfare 
as ‘‘cowardly.” As to being ‘‘ unfair” —well, we 
all know the military axiom ; and, even if quite all 
is not fair in war, it is certainly not unfair to do to 
your enemy what he is seeking to doto you. How- 
ever, the matter is hardly worth arguing. We 
have all got torpedoes, and we are all going to use 
them if we get a chance and the occasion arise. 
In any future naval war torpedo-boat service will 
take the place of the old-time cutting out expedi- 
tions by the ships’ boats. Both depend largely on 
surprise, and some of the most brilliant feats of 
daring in the old wars were associated with boat 
expeditions, as they may be in future with torpedo- 
boat attack. 

The book refers to the invention and first intro- 
duction of the Whitehead torpedo.* Mines, the 
author says, have been but little improved until 
the past few years, though much has been done in 
rendering what used to be known as the “fish 
torpedo ” more effective. Mines, the book says, 





constitute a far more efficient protection toa harbour | g 


than any amount of forts and guns. We think a 


matte, RO eS PRES 
ante, in which is given de’ of the ite- 
ead Torpedo Works at Fiume. : 








good many authorities will not quite endorse this, 
though a proper combination of mines and guns may 
doubtless be more efficient than ‘‘ any amount of 
forts” without mines. The author instances the 
fact that the French Fleet would not enter 
Prussian harbours for fear of submarine dangers ; 
but he mentions the exploit of Admiral Farragut, 
who sailed over a mine field—happily, for him, 
defective. The steaming of the British Fleet to 
Constantinople was another instance when the risk 
of *‘infernal machines ”—as we called mines in the 
days of the Crimean War—was set at nought. In 
both these cases, however, the risk was deliberately 
taken and no countermining was attempted. 
Naturally mines afford a most valuable means of 
harbour defence, for though there are ways of 
destroying them, the operation is hazardous and 
takes time. 

Turning to the more attractive subject of the 
automobile torpedo, the author is of opinion that 
the most wonderful machine ever invented is the 
Whitehead torpedo. There could be no question 
as to the accuracy of this description if the 
weapon were one concrete invention; but when 
we consider how many other inventions had to 
precede it, and to be incorporated into its design, 
we recognise how difficult it is to award the palm 
for ingenuity. There can, however, be no question 
that a quite unusual amount of skill and mecha- 
nical ingenuity has been necessary to bring the 
Whitehead torpedo to its present state of effici- 
ency. It is safe to say that had it never 
been evolved, and the problem of its design 
were set to nine engineers out of ten, they 
would say that to fulfil the conditions set would be 
hardly within the bounds of possibility. The way 
in which the machine has been carried to greater per- 
fection, step by step, from the parent idea of Captain 
Luppis, through the erratic weapons of the ’seventies 
and ‘eighties, to the present fairly trustworthy 
machine, is well told in the book. Of course, the 
‘* secret mechanism ” of the Whitehead torpedo was 
no secret long before the present work was printed ; 
indeed, it was descri and illustrated in these 
columns some years ago. Where so many persons 
have to be initiated, as in the case of the general 
introduction of a piece of mechanism into several 
navies, it is futile to expect the details will not leak 
out. Even twenty years ago we remember how 
much amusement used to be caused by the 
screens rigged up in order that the officer might 
adjust ‘‘the secret mechanism.” The success 
of the Whitehead establishment has been far less 
owing to ‘‘secrets” than to its excellentorganisation, 
knowledge of detail, and the perfection of the work 
turned out. These, in engineering works, are higher 
guarantees of success than patents or secrets. 

After giving particulars of the introduction of 
the Whitehead torpedo, the author proceeds to de- 
scribe the design and construction of the more 
recent form. The changes in the shape, or lines, 
of this weapon are illustrated by drawings and 
photographic reproductions. In the earlier forms 
of spindle-shaped torpedo, the fore and after parts 
being of a uniform taper, the sharp pointed head 
was given with a view to reduced resistance, but 
it was found thata comparatively bluff bow afforded 
higher speed. This, as the author points out, is 
in accordance with the teaching of Nature, for fast 
swimming fish have blunt heads and taper away 
gradually to the tail. The old yacht-designers had 
recognised this fact, and, reasoning without 
giving due weight to the problem, had concluded 
that sailing craft should have the same character- 
istics. This was the origin of the ‘‘cod’s head 
and mackerel tail” principle, which was an axiom 
of yacht-designing until the ‘‘ America” came across 
the Atlantic in 1851 to upset the views of English 
builders. The fallacy was due to the fact that a fish 
moves beneath the surface, and is not half sub- 
merged, as a ship; and therefore wave-making 
resistance is a factor of minor importance. The 
torpedo being more like the fish, enables Nature to 
be copied with success. 

Taking the details of torpedo design in sequence 
from head to tail, the author first describes the 
explosive head with the pistol and primer. This 
is the war-head, which, of course, would never be 
fitted in times of peace, unless for very rare and 
exceptional purposes ; its place being taken by a 
ummy head, containing teak in place of guncotton. 
The air chamber, which is to the torpedo what the 
boiler is to a steamship, is made from the solid, 
being formed from a piece of Whitworth com- 
pressed steel, and is about 0.3 in. thick. The air 





is compressed in the modern Mark VIII. torpedo 
to 1700 lb. to the square inch. The weight of air 
in the chamber of one of the ‘‘ marks” of Fiume 
Whitehead torpedo is said to be no less than 62 lb. 
If the air chamber explode, as it sometimes does 
when the torpedo strikes a ship during exercises, the 
concussion and noise are very great, and the pieces 
fly like the fragments of an exploded shell. The 
depth-keeping apparatus is placed in the balance 
chamber. It is worked from two sources: one 
is a swinging weight delicately pivoted, and the 
other is an hydrostatic valve which is kept in place 
by a spring, but is forced in by the pressure of 
water when the torpedo goes below a certain 
depth. By compressing the spring, the valve can 
be adjusted to keep the torpedo at any required 
depth by means of horizontal rudders. The prin- 
ciple of the action will be easily grasped. When 
the torpedo is head downwards, the weight swings 
forwards and the rudders are brought up; and 
when the torpedo is pointing up, the reverse 
happens. The varying pressure of water at dif- 
ferent depths also acts on the valve and works the 
rudder, so that the desired depth of submersion is 
maintained. In the original form the combined 
mechanism acted directly, but with increased speeds 
more power was needed. There was accordingly 
introduced the servo-motor, which is really a small 
steering engine, so that weight and hydrostatic 
mechanism have now but to move the valve of this 
— 

he various clever safety devices, and the 
other highly ingenious appliances which have been 
introduced from time to time, are well described, 
the explanations being made plain by diagrams. 
The most recent of these devices is the gyroscopic 
mechanism by which the torpedo is kept on her 
course. In the buoyancy chamber the gyroscope 
is suspended on gymbals in a vertical position, and 
as it strives, according to its nature, to revolve 
always in the same plane, any divergence of the 
course of the torpedo will put in operation the 
connections between the gyroscope and a servo- 
motor, which in turn actuates the vertical rudder. 

A chapter on ‘‘ Torpedo Tubes,” or ‘ guns,” as 
it was once usual to style them, follows; and the 
author then deals with the spar torpedo and other 
descriptions of the weapon. The Brenman torpedo 
is described at some length, the author, as he says, 
taking his details and illustrations from the pages 
of EnotneeRInG. The American Howell torpedo, 
which is propelled by setting in motion a flywheel at 
9000 revolutions a minute, is described ; but this 
type is distinctly inferior to the Whitehead. 
Mr. Peck’s suggestion to use hot water from the 
ship’s boilers, which would supply steam for 
working the engines of the torpedo, is also men- 
tioned. It is said that a torpedo so charged will 
retain a working pressure for nearly an hour. The 
Sims-Edison, the Maxim, and the Lay torpedo are 
also referred to. 

In the chapter on ‘‘ Torpedo Nets” it is stated 
that the more recent forms are proof against the 
net-cutter. The author, however, does not appa- 
rently attach miuch importance to this cumbrous 
means of defence. Searchlights and harbour 
booms are also dealt with, the big Medway boom 
being mentioned. A chapter on ‘‘ Submarine 
Mines,” and another on ‘‘ Mine Destroying ” com- 
pletes this part of the work. 

A considerable section of the book is devoted 
to torpedo craft of various kinds, from school 
ships and depét ships down to the smaller torpedo- 
boats. The Vulcan is described at some length. 
The early Thornycroft and Yarrow boats are also 
described and illustrated, and a general historical 
sketch is given of the progress of torpedo craft, 
from the Lightning down to the present days of 
destroyers. There is a chapter on ‘Torpedo 
Catchers.” The name has, we believe, become 
somewhat distasteful in official circles, since it was 
found that the catching was likely to be a minus 
quantity. To adopt the substituted description, 
‘“‘torpedo gun-boat,” is, we understand, thought 
more considerate, The author is rather severe on 
the designers of this class. In dealing with 
destroyers, we fancy the author has, on one 
occasion at least, taken the will for the deed: 
not all vessels of this class have reached the 
desired speed. There is a chaper on ‘‘ Submarines 
and Submersibles.” Particulars are given of the 
French boats, and the Holland boat is also dealt 
with, illustrations being given. The author is of 
opinion that the submersible, rather than the 
purely submarine vessel,-is the type likely to be 
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developed in the future. The possibilities of naval 
warfare with submarines are extremely limited ; 
with submersibles they are great and many. 

A chapter on ‘‘ The Torpedo in War Time ” 
brings an interesting and well-written hook toa 
conclusion. 
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A. |span, electric plant, 


OPENING-BRIDGE OVER THE FLOOD- 
COURSE AT WINNINGTON, 


WE illustrate on pages 860 and 861 an opening- 
bridge recently constructed across a branch of the River 
Weaver at Winnington, known as the Floodcourse, on 
behalf of the Weaver Navigation Trustees. The 
bridge is of interest in sev respects, and is one of 
the few opening-bridges so far erected which is 
operated by electrical power. The current is taken 
from the mains of the Northwich Electric Supply 
Company at a potential of 440 volts. is company 
generate their power wholly by Crossley gas-engines, 
using Mond obtained from the works of Brunner, 
Mond, and Co, The company supplies the current on 
the three-wire system, the electromotive force between 
the outers being 440 volts. The rate charged is 2d. 
per unit for the first 5000 units used in six months, 


and ld. per unit in excess of this quantity. 
Acting on the advice of their engineer, Mr. J. A, 
Sauer, the Weaver Navigation Trustees have adopted 


the electricity from the Northwich companies’ mains 
not only for operating the bridge, as mentioned above, 
but also for driving the machinery at the Weaver 
repair shops, where the old steam-engine has been 
entirely put out of use, and a considerable saving in 
wages effected. So far the returns show a con- 
siderable saving ; but it is, perhaps, too soon to state 

definitely the amount of this, 
Returning to the bridge, it will be seen that the 
oem is fixed on one bank of the waterway, but the 
ridge is not balanced about this point by means of 
counterweights, as is usual. In short, there are no 
pep weg cag at all, but, when opened, the weight 
of the bridge is carried by rollers running on rails 
supported on piling, as indicated in Figs. 2 and 3, and 
also in the key plan, Fig. 1. This arrangement was 
adopted owing to the local conditions, which did not 
allow room for a swing-bridge of the ordinary ‘ype, 
e, 


Ch, |and a bascule bridge was considered inadmissib 


owing to the nature of the foundation and to the lack of 
height for the counterbalance needed; whilst, if a 
drawbridge were used, complicated arrangements 
would be necessitated by the fact that tram-rails 
were to be laid across the bridge. The general 
type of the structure is clearly shown in figures. 
The trusses are of the riveted single intersection 
type, and are designed to take a fire engine and 
its accompanying crowd of men, which was considered 
to be the greatest load to which the structure was 
likely to be subjected. Details of the steelwork are 
shown in Figs. 6 to 8, and of the floor in Fig. 9. This 
floor is 10 ft. wide between the trusses. It is of 
wood block laid on steel troughing. 

The weight of the bridge is 50 tons, which is carried 
on twelve rollers. The roller-path consists of ordinary 
double-headed rails bent to the required radius and 
secured by chairs to the pitch-pinestaging. A curved 
rack is placed between these rails, and geared there- 
with is a pinion, driving through worm-gearing by a 
64 horse-power electromotor, designed to run at 750 
revolutions per minute. The total travel of the pinion 
in opening the bridge is 60 ft., and the time taken is 
about 1} minutes. In Fig. 5 we reproduce a 
diagram from an Elliot recording wattmeter, which 
shows the energy used in opening the bridge to 
be .118 Board of Trade units. The current. is 
led into the switch cabin by flexible wires held 
overhead on a post with a long overhanging arm. The 
entire construction and erection were carried out by 
the Weaver Trustees’ own workmen, under the direc- 
tion of Mr. J. A. Sauer, M. Inst. C.E. The steel 
sections were obtained from Messrs. Dorman, Long, 
and Co,, and the motor controlling switch, &c., from 
Messrs. Mather and Platt. The cost, inclusive of fixed 
iling, safety gates, and the 
removal of the old bridge, was under 19000. 





Tue CANADIAN Nortu-West.—The officials of the 
Canadian Pacific Railway have now under consideration 
a great scheme for the irrigation of the North-West of 
Canada, by which it is proposed to make good farming 
and grazing country out of millions of acres which are at 
gs dry and arid, between Calgary and Medicine Hab. 

r. J. Anderson, a leading irrigation engineer, has 
recently traversed the area, and reports that there is 
poraayy sg prevent the work being successfully carried 
out. is report is being considered by the i 
Pacific authorities, and it is understood that, as an experi- 
ment, 300,000 of the 3,000,000 barren acres will be put 
under irrigation. 





AMERICAN STEAM SHIPBUILDING.—The American Ship- 
building Company, of Cleveland, Ohio, has closed a con- 
tract for another steamer. It is to be built for Messrs. 
 acdhontscaasser or taee oye ~~ am 
and it will have a capacity ing a duplicate 
of the Colonial and the Yosemite, recently turned out 


the company. The new steamer will be 376 ft. over all, 
by 50 ft. beam and 28 ft. depth. She will have tri 
expansion engines, with cylinders 18 in., 29 in., and 48 in, 


in diameter by 40 in. stroke. Steam will be furnished by 
two Scotch boilers 13 ft. 2in. in diameter and 11 ft. 4 in. 





long. She will cost 60,0007, and will be built at Bay 


City. 
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| of the sixteen boilers, and is to be seen in the cross- 
290° section in Fig. 3 (two-page plate of December 13). 

Arranged in front of each flue is a small shoot 
(Figs. 17 and 18) provided with a grid, and the ash is 
drawn into these shoots and fed on to the tray con- 
veyor which is placed in the trench below. There are 
32 of these receiving-hoppers—i.e., two to each boiler— 
and in each hopper is arranged a movable grid, with 
screen bars pitched 2 in. apart, arranged for prevent- 
iog the passage of large clinker into the conveyor. 
The pieces lie on the grid, and can be broken with 
ease. These shoots are built up of x% in. steel plate, 
and are arranged with slides so that any shoot may 
be disconnected as required. The tray conveyor 
(Fig. 17), which is Sr in the trench in front of the 
boilers and directly under the receiving shoots, is 
316 ft. long, and 18 in. wide, and consists of two 
latticed-framed girders attached to one another by 
means of cross stays. These girders are each built u 
of angle-iron runners with angle-iron stanchions, an 
» ‘ are well cross-braced with flat iron, and arranged to 

: | support - chain = trays on their — —< 
7 Ww, x return side. This is done by attaching to the top an 
THE yt ae ny Nod THE bottom runners cast-iron filbows, in which the rollers 
. ; |and axles, which support the chain, revolve, thus 
(Concluded from page 807.) ! reducing the friction. 

Iw our issue of December 13 we commenced a de- The trailing and driving ends (Fig. 16) are arranged 
scription of the large electricity works erected by the | with two 3-in. diameter shafts, on each of which is 
Salford Corporation, under the advice of Messrs. Lacey, | . : keyed a hexagonal drum, the shafts revolving in suit- 
Clirehugh, and Sillar, of Manchester and London. In | Gy - % aay designed pedestals, those at the trailing end being 
our two-page plate of that issue we gave a plan and sec- - | specially designed for their work, and the pedestals 
tion of the station, and on pages and 805 we illus- | suitably supported on steel framework, forming part 
trated the engines and balancers. In the resentnumber | ‘Figs. 12 to 18, above, show the ash-conveyor, con- | of the conveyor, the trailing end being arranged with 
we conclude the subject, by aid of the i | adjustable gear. 








lustrations on structed by Messrs. Graham, Morton, and Co., of Black g Saher 
this and the opposite pages, and on pages 868 and 869. Bull-street, Leeds, This conveyor runs along the front’ The chain is of malleable cast steel, 9in. pitch, there 
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being two strands of this chain, to which are attached 
the pressed-steel trays, arranged so that each tray 
overlaps its predecessor both at the bottom and sides, 
thus preventing the small gritty material from work- 
ing through into the working portions of the conveyor, 
and the oe forming an endless and continuous band, 
tightly stretched over the driving and trailing drums. 

The conveyor, after leaving the boiler-house, passes 
in the trench through the én a whence it rises 
at a small angle so as to deliver the ash into a receiv- 
ing hopper arranged in the yard (Figs. 12 to 15); the 
receiving hopper being of such a height as to allow of 
a cart being drawn under it, so that the ashes may be 
removed as required. The capacity of this hopper is 
2 cubic yards, and the hopper itself is built up of steel 
plates, with self-emptying bottom arran with a 
sliding door operated by means of a hand lever and 
push-rojJ. In addition to this, the ashes may be dis- 
charged by means of a movable shoot into the barges, 
this being arranged by means of a simple effective 
flap-door arrangement. 

The conveyor is driven by means of a 10 brake 
horse-power enclosed type shunt-wound motor, re- 
volving at a speed of 600 revolutions per minute when 
under full load, and provided with a suitable starting 
switch, having eight contacts. This switch has a spring 
for carrying it back to the off position. Atthe driving 
end of the conveyor the hopper shoot and gearing are 
suitably supported by means of a strong structure, 
and the whole of the working parts in this portion 
are cased in by meaus of a corrugated housing, with 
ladder suitably arranged for giving access to this 
house (Figs. 13 and 14). 

On the same page is to be seen the intake for con- 
densing water from the canal (Figs. 19 and 20). The 
iatake is 3 ft, in diameter, and the suction pipe 20 in. 
in diameter. Between the two is a grid to exclude 
floating rubbish. 

We now turn to the electrical features of the instal- 
lation. It will be remembered that there is only one 
type of generator in the station both for lighting and 
for the tramways, although the two sets of mains are 
fed at different voltages—440 for lighting and 550 for 
the tramways. For the lighting the generators are 
worked as shurt machines, the fields being energised 
from the ’bus-bars, while for the tram circuits they are 
worked as compound-wound machines. The connec- 
tion for the lighting circuits are shown in Fig. 22 on 
page 865. On each side are to be seen the positive 
and negative feeders respectively; then come the 
positive and negative conductors from the generators, 
while between them are the third wires and the 
balancers. Commencing on the left-hand side, there 
is first a spare feeder connection, followed by thirteen 
active feeders. On each feeder is an ammeter, denoted 
by a circle, a switch (Figs. 40 and 41, page 869), denoted 
by a rectangle with two diagonals, and a fusible cut-out. 
All these feeders derive their current, of course, from one 
or other of the ’bus-bars above. There are three parallel 
*bus-bars, the upper being the station bar, the middle one 
the lighting-circuits bar, and the lower one a special bar. 
Ordinarily, there is the same voltage in all three bars ; 
but it is quite possible to connect any machine to any 
bar, and run it at a higher or lower voltage if desired. 
The lower bar is scclallg intended for testing purposes. 
After the feeders come eight conductors, each from one 
terminal of a generator. Four of these conductors 
include ammeters and automatic cut-outs, while four 
have neither. It is not necetsary, of course, to put 
ammeters and switches on both conductors from a 
generator. All, however, include fuses. On the right 
of the board the same arrangement is repeated for the 
opposite terminals of the generators. The connection 
to the generators is shown by way of example in the 
lower part of the figure in the centre. A conductor 
comes from each set of ’bus-bars to a double- 
break two-way switch. When this switch is set 
over one way, it connects the poles of the gene- 
rator to the ’bus-bara above, the shunt coil in the 
generator field being coupled either to the ’bus-bars 
or toa battery, by a throw-over switch, shown at the 
right-hand bottom corner of the diagram. When the 
particular generator is to be connected to the traction 
switchboard, the connection to the lighting board is 
broken by the double switch, and made to the traction 
conductors, and at the same time the series coil of the 
field is put into circuit, thus making the machine com- 

und wound. The details of this switch are shown 
in Figs. 33 to 35 on page 369. It is, however, there 
shown the opposite way about to the view in Fig. 22, 
which is only diagrammatic. 

The middle wires of the three-wire system come 
to the centre of the board, where they are 
connected to the balancers. On each middle wire 
is an ammeter and a disconnecting link, and these 
are joined to a "bus-bar. From the ’bus-bar there 
are three wires to the three balancers, and also a 
spare wire, there being an ammeter in each circuit. 

he arrangement of the circuits of the balancers we 
explained in connection with the perspective view 
of them on page 805 ante, but it can be followed more 
easily on the diagram. Taking the left-hand wire 
from the middle wire ’bus-bar, it will be seen that it 





goes to the series coils of the fields of the top balancer, 
where the current can go either right or left, through 
one field and armature, and thence to the ’bus-bar. A 
starting switch with resistances is interpolated in the 
circuit. The shunt coils of the two machines which 
form a balancer are fed from the ’bus-bars (right-hand 
bottom corner of the diagram) in parallel, a shunt 
regulator, indicated by a semicircle, being in series with 
each. It will be noticed that the series windings of 
the two machines are in parallel with one another, in 
such @ way that the current in the middle wire passes 
through ~ Bos to the armatures. In this way the 
machine which is acting as generator at any parti- 
cular time has its field strengthened by the current in 
the middle wire, while the field of the motor is at the 
same time weakened. The ’bus-bar of the middle 
wire is put to earth through a recording ammeter 
provided with an automatic cut-out. 

Having traced through the circuits in the lighting 
diagram (Fig. 22), we will now do the same for the 
traction diagram (Fig. 23). The generator is shown 
at the bottom as before, with its shunt-coil connected 











77085.A) 


to the lighting board, and with the armature capable 
of being connected to either board as desired. When 
a machine is being used for traction work, one 
brush is joined to the positive ’bus-bar through an 
automatic cut-out and an ammeter, while the other is 
joined through the series coil to the negative ’bus-bar. 
This latter brush is also joined to the equaliser 
bar. The object of this equaliser bar, which has no 
direct connection with the outgoing circuits, is to 
connect the series windings in parallel as well as the 
armatures, to that the machines shall divide the 
load between them equally. The two-and-three- 
break throw-over switch (Figs. 33 to 35), referred 
to in connection with Fig. 22, is also indicated in 
Fig. 23, the generator being the same in each 
case; but in the former example working shunt- 
wound, and jn the latter compound-wound. There is 
also a treble-break (Figs. 36 to 38, page 869) in each 
enerator circuit. It breaks the three circuits starting 
rom the dynamo switch—that is, (1) the circuit to the 
automatic cut-out ; (2) the circuit to the equaliser bar ; 
and (3) the circuit to the negative ’bus-bar. From the 
positive ’bus-bar feeders go out to the various points 
of the system, each being provided with an ammeter, 
a single pole switch, an automatic cut-out, and a 
meter. In addition each feeder has a lightning 
arrester and a choking coil to prevent the lightning 
reaching the ’bus-bar.. 

On the right of Fig. 23 are the return conductors 
coming in from the rail ends of the tramways, and 





above them are four recording voltmeters connected 
to the negative ’bus-bar, and provided with flexible 
terminal wires by which they can be plugged to any 
rail end to show how much those rails are above earth 
potential. These voltmeters are used to show that 
the Board of Trade regulations concerning drop in the 
rails are observed. Next, to the left, comes a two- 
scale ammeter, which can be plugged to any one of the 
sixteen trolley feeder points to show the amount of 
leakage on the system. This can only be done when 
no cars are running, of course, and is for testing the 
out-of-door circuits. The voltage between the positive 
and negative "bus-bar is shown by a recording volt- 
meter, while the current coming in from the earth 
returns is measured on a number of recording am- 
meters, shown near the left of the figure. Above them 
are two voltmeters, which can be connected at will to 
any generator. The leads to the machines are shown 
in dotted lines. 

Having thus traced through the connections of the 
traction switchboard by aid of the diagram, we may 
turn to the actual drawings on page 868, where Fig. 25 
shows three representative panels, Fig. 24 a section 
through the left hand, or feeder, panel, and Fig. 26a 
section through the right hand, or dynamo, panel. It 
will be seen that the left-hand panel of Fig. 25 cor- 
responds to the part of Fig. 23 above the positive ’bus- 
bar, except that it refers only to six feeders and not to 
eighteen. At the top are six ammeters in a row; 
then come six meters in two rows, to be followed 
by six automatic cut-outs, and then by six switches. 
The lightning arresters and the choking coils are at the 
back of the board (Fig. 24). The right-hand panel 
corresponds to that portion of Fig. 23 between the 
switch at the generator and the positive ’bus-bar. At 
the top are the voltmeters, then come three ammeters, 
three automatic cut-outs, three three-break switches 
(Figs. 36 to 38), and finally three shunt regulators, 
The three ’bus-bars are at the back of the board 
(Fig. 26). The centre panel of Fig. 25 corresponds 
to the central part of the diagram (Fig. 23), and can 
be easily followed. 

In the station there are a number of motors for 
driving air-pumps, feed-pumps, ash-hoists and the 
like, and these are fed some across the outers of the 
three-wire system, and some from the inner wire to 
one of the outers. To facilitate the balancing of the 
system the distribution boards are arranged so that 
certain motors can be readily transferred from one side 
to the other of the system. The connections of several 
distribution boards are shown in Figs. 27 to 29 and 
Figs. 30, 31, and 32. 

Figs. 33 to 38 and Figs. 40 and 41 show the details 
of switches, which have been already referred to. 

Fig. 39 is an arrangement insisted upon by the 
Board of Trade to guard against excessive earth cur- 
rents. It is situated in every box from which return- 
feeders start. The connection to the rails is shown at 
the right, and the return-feeders to the left. In 
addition two earth plates are buried, one at each 
side of the box; and to ensure that they really make 
good earth it is stipulated that the resistance between 
them shall not exceed two ohms. To demonstrate 
this the box contains a four-cell battery and a low- 
reading ammeter. In the position shown the current 
goes from the battery to No. 1 earth-plate, through 
the earth to No. 2 plate, thence through the ammeter 
back to the battery, From the indications of the 
ammeter the resistance between the plates can be 
estimated. When the parallel bars are set over in the 
opposite direction, the battery is thrown out of circuit, 
and both earth-plates are connected in parallel through 
the recording ammeter to the ’bus-bar, and thence 
through the return-feeders to the station. When 
these feeders reach the station, they, and the positive 
feeders, are carried through a subway shown in Fig. 21 
on page 864. Fig. 42 shows one of the centre poles 
on the tramline. This is a very good specimen of a 
pole, and, in view of the many ugly poles in existence, 
is worthy of attention. 

We have described this electric station at very 
considerable length, because it is « representative 
installation. Without being of the immense size of 
the Manchester and Glasgow stations, it is of very 
considerable dimensions, and throughout it shows 
evidence of the most careful design. It has been 
built entirely to specification, the engineers having 
thought out all the points beforehand, and made pro- 
vision for all requirements. Great care has been ex- 
pended in providing for economical working. The staff 
required is very small, and the superintendent will be 
free from worry, for he has no conflicting conditions to 
reconcile. The units are alike all through. There is only 
one type of engine, of boiler, and of generator, and the 
amount of spare machinery is, of course, very moll. 
The Town Council of Salford, together with Mr. C. D. 
Taite, who has charge of the whole of the lighting 
work, and also of the generation and distribution for 
the tramways, and Mr. E. L. Hatton, the tramways 
manager, are alike to be congratulated in having 4 
station which will bear comparison with any in the 
world, and which should be a source both of pride 
and of profit to the town. 
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COMPOUND PASSENGER AND GOODS 
LOCOMOTIVES FOR THE HUNGARIAN 
STATE RAILWAYS. 

Tue Hungarian State Railways have lately built at 

their Budapest Works a series of locomotives which 

contain several interesting features. Among these is 

a passenger locomotive with two coupled driving 

axles, a bogie in front and trailing wheels in the rear, 

for hauling heavy trains at a high speed. The Hun- 
garian railways are now suited to a heavy traflic, the 
track having been relaid with Goliath rails. The 
engine in question is shown in Figs. 1 and 2 of our 
two-page plate ; it was designed with a view to haul 

a 200-ton load up gradients of 7 in 1000 at a speed 

of 60 kilometres (374 miles) an hour, 

The engine has outside cylinders, which are hori- 
zontal, and fitted to the outside of the frame; 
the distribution mechanism is also on the outside, 
and the slide-valves are above the cylinders. The 
frame is built of iron frame-plates 30 millimetres 


Siemens-Martin steel; the latter is formed of three 
rings. The inner firebox and tubeplate are of copper. 
The staybolts are also of copper. The firebox has a 
firebrick bridge ; the grate is of cast iron, made slant- 
ing and in three parts, the middle one of which is 
moveable. The tubes are of steel, fitted with copper 
ferrules at the tubeplates. 

The boiler is provided with two steam-domes ; 
these are connected by a horizontal pipe .300 metre 
(11{$ in.) in diameter, with ‘euceilt arrangements 
to prevent priming. The smokebox is joined to the 
front part of the frame by strong supports, and is 
provided at the lowest part with an opening for clean- 
ing-out purposes. The extended front is provided 
with the horizontal screens, on the American method, 
forming spark-arresters. The boiler is fed by two 
11-millimetre injectors. 

The engine is compound, and the steam is delivered 
to the high-pressure cylinder, passing thence through 
the starting apparatus, either to the blast-pipe or 
to the low-pressure cylinder. On starting, when 
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(1; in.) in thickness, held 1.240 metre (4833 in.) 
apart by box-shaped cross-girders of plates and 
angles. The frame-plates are also joined together by 
cast-steel pieces between the two cylinders, and by 
the boiler supports and staybars. The bogie centre is 
mounted on the steel castings in question, with a 30- 
millimetre (1,3, in.) Pisy on each side, to suit the 
curves of the line, The bogie is held in its normal 
position by two laminated springs. The bogie frame 
is built of plates 25 millimetres (1 in.) thick, strongly 
stayed a laterally. The bogie centre support, 
lined with white metal, is fitted in the centre 
between two vertical stayplates, which are provided 
—— two spring seats, on which the locomotive 


The outer firebox and the boiler barre] are of 








the two cylinders are made to work separately, and 
until the locomotive has reached a certain ak live 
steam is supplied to both cylinders through the 
starting valve. For compound working, the direct 
exhaust of the high-pressure cylinder is closed and 
the communication between the two cylinders is 
established. The low-pressure cylinder is provided 
with a reducing valve, which allows only a deter- 
mined maximum pressure for the steam in the receiver. 

The pistons are steel castings, inone piece, on the 
Swedish system ; the steam distribution is effected by 
means of Heusinger slide-valves driven by counter- 
cranks. Variations in the steam admission and the 
reversing of the engine are accomplished by a screw 
gearing acting independently for each cylinder, and 
to this effect the two parts of the reversing shaft 
are independent of each other. The details of this 
mechanism are shown in Figs. 8 to 13, annexed, and 
Figs. 3 to 7 on our two-page plate, the latter views 
also showing the arrangement of valve gear, which is 
of the Heusinger von Waldegg type. 

The axles are of pathy » Sh 4 steel; the wheel- 
centres are of cast steel in one piece, and the 
tyres of crucible steel. The axle bearings are of 
brass lined with white metal. The rear trailing 
axle has a certain radial play to facilitate the running 
on curves; the guard-plates have a longitudinal play 
of 15 millimetres (§ in.) and the axle-journals a side 
play of 8 millimetres (,5 in.). When a curve is 
traversed, the guard-plates and the axle are brought 
back in their normal position through a special arrange- 
ment of the suspension springs. 

The locomotive is provided with a Westinghouse 
brake; when the pressure reaches 4 atmospheres 
(56.9 lb. per square inch) in the air pipe, the brake 
action corresponds to 70 per cent. of the adhesive 
weight of the locomotive. The sand-box is placed 
between the two steam domes, and the sand is thrown 
in front of the driving-wheels by a steam jet. 

Total length of engine out- 
side buffers... ... ... 11.619 m. (38 ft. 1/, ~ 
Total width ... Beis 3.140 ,, (10 ,, 35% 55 
Distance between end axles ; 
(wheelbase) se 8.665 ,, (28,, 53,, 
2.400 se ( 7 ” 10,3 ” 


Distance between bogie axles 
2.150 39 ( 7 33 0Y, %” ) 


and thirdaxles ..._... 
Distance between the two 


Distance between the two 


rear axles... Py was 
Height of centre of boiler 
above rails... —... es 
Height of chimney above 


1.695 m. ( 5 ft, 62 in.) 
2.700 ,, (8,, 102 ,, ) 


raus ... wee ons an 4.570 ” (14 ” 11g ” ) 
Diameter of high-pressure 


cylinder eas Sales: COME aot be 
Diameter of low-pressure 

cylinder nite 225 ous: Cae 29% ,, ) 

troke ... ied a sin as Pe 
Diameter of driving wheels 2.100 ,, (6 ,, 108 ,, ) 
Designed bonny boiler 13kg. (185 Ib. ‘per aq. i , 

gn reesure in boiler q per sq. ip. 

Draw-bar al eas Ra 4.960 kg. (4.9 tons) 
Total length of boiler ... 9,200 m. (30 ft. 2,5, in.) 
Mean inside diameter of 

ba sigs ik oes AO EE ey 
Grate area... ... 2,82 eq. m. (30.20 sq. ft.) 
Number of tubes... ae 239 
Length of tubes between 

tubeplates ... a ..- 4.500 m. (14 ft. 94 in.) 
Outside diameter of tubes ... .052 m. (2 in.) 


175.69 sq. m. 


Heating surface of tubes ... 

(1890 sq. fb.) 

sq. m. (143 sq. ft ) 
22 tons 


Heating surface of firebox... 13 32 
Maximum pressure of brake 


Weight of engine empty ... ae 
— of engine in working 
we - fen as a - aa 
eight on bogie... ” 
- nope axle . 1 | eee 
a fourth ,, Te: 
‘a rear il 


The engine is provided with a device for heating 
the carriages by steam, also with a Hausshalter tacho- 
meter for ascertaining the speed. The pistons and 
slide-valves are lubricated by two Nathan lubricators. 


*| The tender is fitted with the Westinghouse brake and 


a hand brake ; it is carried on six wheels, 3 ft, 5,°; in. 
in diameter, the distance between the end axles being 
10 ft. 6 in. It weighs 154 tons empty, and can 
carry 17.7 tons of water and 64 tons of coal. 

The new goods engines, also built in the works at 

Budapest, of the Hungarian State Railways are shown 
in Figs. 14 to 20 of our two-page plate. These have 
four driving axles, coupled in pairs, and the engines 
have been designed for service between the centre of 
the country and Fiume Harbour, to replace the eld 
engines, which had a too great rigidity. They are 
provided with two separate driving mechanisms on 
the Mallet four-cylinder compound system. These. 
new locomotives are required to haul train loads of 
394 tons over steep gradients and round curves 275 
metres (902 ft.) in radius, their maximum designed 
speed being 40 kilometres (25 miles). 
The high-pressure cylinders are placed at the rear, 
whilst in front are the low-pressure cylinders. The 
firebox and boiler barrel rest on the rear frame, which 
is built up of 28-millimetre (14-in.) frame plates, with 
suitable cross-stays. This rear frame is made with 
an extension in front which overhangs the front frame, 
on which it rests, with the interposition of a cast-steel 
support, the latter frame being able to turn round 
vertical pivot bolts, according to the usual practice, 
The frames are inside the wheels, the cylinders are 
horizontal, and outside the frames. he boiler is 
built of steel plates, the barrel consisting of three rings 
constructed of plates 15 millimetres (§ in.) thick. 
There are two sand-boxes, one on each side of the steam 
dome, worked simultaneously. The principal dimen- 
sions of the engine are given below. 


Total length outside buffers 10.749 m. (35 ft. 34 in.) 
heelbace... sie ae 08 50) 
Distance between first and 
second axle... 8% »,) 
Distance between 
and third axle... asd 64 ,,) 
Distance between third and *5 
a3) 
2 250 3° ( 7 ” 4h ” ) 


fourth axle... aha rites 
Outside width of locomotive 

4.583 ” (15 ” 0g 6) 
.385 m. (15% in.) 


1.750 ,, 
2.300 ,, 


1.750 ,, (5,, 
3.100 ,, (10,, 


(5,, 
(75 


“second 


Height of centre of boiler 
above rails... ad ue 
Height of chimney above 


Diameter of high-pressure 
cylinders 


Diameter of low-pressure 

cylinders ... pas se 580 ,, (2233 ,, ) 
Stroke... aan wae ane 610 ,, (24 ,,)_ 
Designed pressure in boiler 13 kgr. (1851 Py . in. 
To length of boiler ... 8.491 m. (27 ft. 104 in.) 
Mean inside diameter of 

rrel Bat aie ice: BOO CE BES 

Grate area... a . 2.60 sq. m. (28 eq. ft.) 
Number of tubes __.... faa 228 
Length of tubes between : 

tubular plates __... .-» 4,150 m, (13 ft, 7,%, in.) 
Outside diameter of tubes ... .05 


2 m. (2 in.) 
Heating surface of tubes ...154.60 sq. m. (1664 eq. f * 
firebox... 12.30 ., (132 ,, 





second 
2.420 ” ( ye 11y, ” ) 


re on 





driving axles 





Maximum draw-bar pull ... 8.9 tons 
Diameter of driving wheels 1.220 m. (4 ft.) 
Weight of engine empty ... 50 tons 
i » in work- 

ing order ... ‘sin aka 66 ,, : 
Length of tender ... ... 6 360 m. (20 fo. 10,5, in. 
Diameter of tender wheels... 1.036 ,, 3,, 4 
Wheelbase ni vee BOO 5, (10,, - 4 ro5 
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Some details of this engine are shown in Figs. 16 
to 20, though these do not show clearly how the 
weight of the boiler front is transmitted to the leading 
frames, nor the steam connections supplying the high- 
pressure cylinders. As will be seen from Fig. 17, a 
spring connection is provided between the reversing 
lever link and the forward weigh-bar. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 18th inst., the fleet of the Deutsch 
Australischen Dampfschiffs Gesellschaft, which has for 
the most part been built by the Flensburger Schiffsbau 
Gesellschaft, was further increased by the successful com- 
pletion of the trials of the s.s. Rostock, built by the same 
firm. Her principal dimensions are: Length, 393 ft.; 
breadth, 47 ft. 8 in.; depth, 32 ft. 2 in. The carrying 
capacity is 6700 tons. She is provided with quadruple- 
expansion engines by the engineering department of the 
firm, capable of developing an indicated horse-power of 
3400, having evlinders 26 in., 374 in, 55 in., and 80 iv. in 
diameter by 60 in. stroke. 


On Friday, the 20th inst., the steamer Epsom, of the 
following principal dimensions, 383 fo. 7 in. by 50 ft. 6 in. by 
31 ft., builo by Messrs. Ropner and Son. Stockton-on-Tees, 
to the order of the Britain Steamship Company, Limited 
(Messrs. Watts, Watts and Co.), London, made her official 
trial trip in the Tees Bay, and made an average speed of 114 
knots. The verssl will carry 7100 tons on Lioyd’s summer 
freeboard, and is fitted with triple-expansion engines b 
Messrs. Blair and Co., Limited, of Stockton-on-Tees, wi 
a working pressure of 200 lb. 


The Rinaldo, sloop, Commander Drury St. A. Wake, 
has returned to Sheerness from her commissioned steam 
trial, which proved very successful, the particulars being 
as follows: Pressure of steam in boilera, 2341b.; at 
engine, 2161b.; vacuum, 25.1 in.: revolutions, 199.2 per 
minute; total indicated horse-power, 1424; speed, 13.4 
knots. The Rinaldo will complete the preparations for 
her departure for China to relieve the Plover, gunboat. 


The trials of the Hogue were carried out in an excep- 
tionally short period, not the slightest hitch interfering 
with the programme originally drawn up by the Admi- 
ralty, and she expsrienced sufficiently rough weather to 
establish her steadiness as a gun platform under adverse 
conditions. Oa the fall-power trial the mean s of 
four runs between the Lizard and Dodmans Point was 
22.06 knots, the speed on the four runs being respectively 
21.8 knots, 22 2 knots, 21.5 knots, and 22.75 knots, while 
the dssigned speed was only 21 kao‘s. The maximum 
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power was 22,154 indicated horse-power, and the mean 
on the four runs 21,432, while the contract called for 
21,000 indicated horsé-power. The results, therefore, are 
eminently satisfactory. On the trial of 30 hours’ dura- 
tion at what is termed the continuous steaming power— 
that at which the vessel must go as long as her lasts— 
the speed was 20.15 knots for 16,456 indicated horse- 
power ; while at one-fifth power—the ordinary cruising 
condition—the speed was 13 knots for 4738 indicated 
poe power. We tabulate the full results of all three 
tri H 
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Trials of H.M.8. ‘‘ Hogue.” 


| 30 Hours’ 


Coal Con- 
| sumption, 
|December 11 
and 12. 





30 Heurs | 
Coal Con- 8 Hours’ 
sumption, | Full Power, 
December 13 December 17. 
and 14. | 


; ! 
Star- | 
board| Port. 


i_— 


aoe 
Star- | 


Star- 
board | 


board | Port. 
es | 236 | 285 
226 | 221 | 221 


Port. 





190 | 190 
179 | 179 


Mean eteam in boilers ..| 
‘ at engines | 
Mean air pressure in| 
stokeholds e, 
Mean cut-off in high. 


| 380 | 
| 
pressure cylinder, pe:) | 
¥ ne 
| 
| 


cent. 
Mean vacuum... ° . 8 | 
»» revolutions 

Mean 
as “at 


on 


113. 

x 102. 
15 | 

| 
| 

| 


Hig - 
Intermediate} 
Cylinders 


Low forward 
a << 

High ool 978 

Intermediate} 748 2 

Low forward 13 

» aft ..| 808] 4le | 1848 


6.2 
6 


1.H.-P. 1361 


1502 
2331 | 2407 | 8189 | 8817 
4733 16,456 


13 knots | 20,15 knots 
2.09 Ib. 2.065 Ib. 





- | 10, 686/10, 746 


Total I.H.-P. 


Gross total I.H.-P. | 
Mean speed iv ee | 


Coal 





21,432 
22.06 knots 
s* 2.06 Ib. 


The trials, it should be stated, were carried out with a 
close approximation to service conditions. The coal was 
not hand-picked, nor were the stokers specially-trained 
men. The Hogue is an armoured cruiser of 12,000 tons 
displacement at 26 ft. 3 in. draught, her length being 
440 ft., and her beam 69 ft.6in. She has 6-in. armour 
on her broadside, and her armament includes two 9.2-in. 
breechloading guns, with twelve 6-in. quick-firers, and 
17 smaller weapons. The Vickers mountings for 9.2-in. 
guns have in their trials enabled five rounds (380 Ib.) per 
minute to be fired. The machinery of the Hogue is of 
the twin-screw triple-expansion type, each seb having 
four cylinders, respectively 36 in., 59 in., and two at 
68 in. in diameter, all having a stroke of 48 in. The 30 
water-tube boilers bave an aggropate grate area of 1650 
square feet, and a heating surface of 51,500 square feet, 
ial the power was equal to practically 12 icdi- 
cated horse-power per ton of machinery. 





CHarLEsTon. — A South Carolina and West Indian 
exhibition has been formally opened at Charleston, South 
Carolina. Senator Depew was the orator of the occasion, 
and a congratulatory message was sent by President 





Roosevelt. 
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DIAGRAM OF MOTOR SWITCHBOARD. 
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CaTaLocuEs.—The General Electric Sonpaess of 67, 
88, and 92, Queen Victoria-street, London, and also of 
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Manchester, Glasgow, and Birmingham, send us a copy 
of their catalogue of dynamos, motors, starters, field 
rheostats, speed regulators, arc lamps, resistances, fans, 
&c. They are introducing the Angold arclamp. These 
are made with single and double carbons, open and en- 
closed, and for direct and alternating current. They 
are claimed to be very efficient, and they are moderate 
in price. There is a considerable section dealing with 
lifts, in which there is described an automatic controller, 
which makes it possible to dispense with anything in the 
nature of a hand rheostat. Portable electric tools and 
cranes of various kinds are described, and there is much 
interesting to the engineer who is thinking of introducing 
electric power into his works. 





Exxcrricity at Huit.—The Electric Lighting Com- 
mittee of the Hull Town Council has provisionally agreed 
to supply Earle’s ee on yard (now the property of 
Mr. C. H. Wilson, M.P.), with electricity for three years 
in the following terms: Exceeding 300,000 units, and not 
exceeding 750,000 units, 14d. per unit ; exceeding 750,000 
units, and not exceeding 1,500,000 units, 1}d. ad unit; 
and exceeding 1,500,000 units, 1d. per unit. The elec- 
trical engineer reported that to carry out this supply an 
expenditure of 92027. would be necessary. The council 
would require four transformers, at a cost of 2780/., and 
the mains would cost about 60007. The chairman (Mr. 
Skinner) said the current would be required in about two 
months, a statement which fixes the date of the re-opening 
of the yard. It is estimated that 900,000 units per 
annum will be required, of which fully 90 per cent. will 
be for motive power. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Tuesday. 
_ The Cleveland Iron Trade.—Holidays have, as usual, 
interfered largely with business, and in the absence of 
transactions the fixing of quotations is no very easy 
matter. Sellers will not, as a rule, quote below 433. 6d. 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig, 
and makers declare that that is an unremunerative price. 
Grey forge is still about 433. 6d., the supply, though 
better than it was, being still anything but plentiful. 
Foundry No. 4 is put at 43s. 3d., but, perhaps, less might 
be taken. The demand for East Coast hematite pig has 
fallen away considerably, and there is now a good deal of 
iron offering at 58s, for early delivery of Nos. 1, 2, and 3. 
West Coast firms are competing keenly with Tees-side 


makers. Spanish ore maintains its price, but reduction | ; 


is generally looked for in the early future. 


Manufactured Iron and Steel.—Little or nothing new 
can said of the manufactured iron and steel trades. 


As in other branches, business is to all intents and pur- Th 


poses suspended. Prices are pretty much the same as 
those ruling last week. 


Coal and Coke.—Coal quotations show little change 
for early delivery ; but little inclination is shown to do 
forward business, a general impression prevailing that 
prices will be easier in the near future. Average blast- 
furnace coke is still 162. 9d. delivered here, and the 
supply, though better than it was, is none too plentiful. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has maintained a stron 
tone, but business has at the same time been are 
by the Christmas holidays. The beststeam coal has been 
making 163. 6d. to 163. 9d. per ton, while secondary 
qualities have brought 152. 9d. to 16s. per ton. Household 
coal has been in strong demand both for shipment and 
inland consumption. No. 3 Rhondda large has been 
quoted at 16s. to 16s. 3d. per ton. Foundry coke has 
realised 223. to 233. per ton, and furnace ditto, 18s. to 
193. 6d. per ton. As regards iron ore, the best rubio has 
brought 14s. 3d. per ton, while Tafna has made 153. to 
153. 6d. per ton. 


Keyham College.—The officials at the Royal Naval 
Engineering College, Keyham, have been informed that 
the Lords of the Admiralty intend entering forty-six 
engineer students in July. Of this number, forty-two 
will be entered by open competition, two will bs nomi- 
nated colonial candidates, and two nominated service 
candidates. In the event of the colonial and nominated 
service candidates failing to qualify at the examination, 
their places will be filled by candidates from the open 
competition list. Two studentships in naval construction 
will be offered to the most successful candidates on the 
open competition list. 

The Electric Light at Cardiff—At a meeting of the 
Electric Lighting Committee of the Cardiff Town Council 
on Tuesday, Mr. Ellis, electrical engineer, presented his 
monthly report. This showed that there had been an in- 
crease of 44 per cent. in the amount of current generated, 
and the receipts were 1607/., compared with 1490/. in the 
corresponding period of last year. Tenders for a further 
supply of cables were opened, and that of the British 
Insulated Wire Company, at 12,656/., was accepted. 


Portsmouth Dockyard.—A 50-acre plot of land which is 
to be taken into Portsmouth Dockyard is to come within 
the —_ The new ground will be chiefly used for timber 
stacking. 


Ystradfelite.—A special meeting of the Neath Rural 
District Council waz held on Monday for the purpose of 
authorising the chairman to seal a petition in support of 
a Bill in connection with the Yetradfellte water scheme. 
It was decided by 14 to 2 to proceed with the Bill. The 
cost of the scheme is estimated at 163,000. A reduction 
on the original estimate of 173,000/. has been effec’ 
in consequence of the withdrawal from the scheme of the 
Neath, Briton Ferry, and Aberavon districts. 


Provincial Tramways Company, Limited —The 44th 
ordinary general pe of the Provincial Tramways 
Company, Limited, was held in London on Friday. The 
chairman, in moving the adoption of the directors’ report, 
and that a dividend of 63. per share be paid on the ordi- 
nary shares, said the profits had risen from 10,9907. in 
1891 to 34,2057. in 1899; and if the company had retained 
Portsmouth last year, the net receipts would have been 
37,0002. For the Portsmouth undertaking the company 
had received altogether 216,801/. As against that, the 
directors had charged to Portsmouth 169,976/., so that 
they had received a surplus of 55,0007. It was agreed to 
give the directors power to substantially recognise the 
thirty years’ services of Mr. Glenn. 


Briton Ferry.—The smelting ‘urnaces at the Briton 
Ferry Steel Works and aleo those at the Albion Works 
have been in full operation. The same may be said of 
the various tinplate works. The engineering works have 
also been well employed. 





PrersonaL —Sir Alexander R. Binnie, M. Inst. C.E., 
asks us to state that in future his address will be 9, Great 
George-street, Westminster, S.W.— Messrs. Ruston, 
Proctor, and Co , Limited, engineers, Lincoln, announce 
that on and after the 30th inst. their London address will 
be 46, Queen Victoria-strest, E C.—Messrsa. Lioyd and 
Lloyd, Limited, of the Albion Tube Works, Birmingham, 
inform us that on the 30th inst. they are leaving their 
present London offices for larger premises at 50, Cannon- 
s:reet, Londen, 


ted | draught was used. 





MISCELLANEA. 


AN attempt is to be made to consolidate the American 
zinc-smelting companies, which at present produce 140,000 
tons annually, whilst the European production reaches 
about 380,000 tons, It is hoped, by the employment of 
ample working — and the careful selection of 
managers, to effect large economies in the cost of produc- 
tion 

As an instance of the importance attached to experi- 
mental work by the more prominent American manufac- 
turers, it is interesting to note that Professor R. A. Smart 
has resigned his position at the La Fayette University, in 
order to take charge of a department of experimental 
engineering at the works of the B. F. Sturtevant Com- 
pen, Boston, Mass. This department has been estab- 
ished for the purpose of investigating all problems relat- 
ing to blower practice. 


A recent issue of La Mécanique (Vve. Ch. Dunod, 
Paris) contains a detailed description of the lifting and 
conveying plant exhibited at the recent Paris Exhibition. 
e article forms the eighth of a series on mechanics at 
the 1900 Exhibition, prepared under the direction of a 
committee of engineers, of which M. Haton de la Goupil- 
liére, Member of the Institute, is president, and M. Gus- 
tave Richard is secretary. The whole series is to be com- 
pleted in about twenty issues, and will ultimately be 
published in book form at a price of 60 francs. 


In a letter to the Railroad Gazette, Mr. J. B. Thomas 
contends that there are at least 120,000 cases per annum 
of trains parting in two on American railroads. Whilst 
the general use of continuous brakes prevents these inci- 
dents becoming a serious danger, they nevertheless must 
cause much trouble and delay. Mr. Thomas attributes 
their occurrence to the use of a rigid coupler, which is 
subjected to heavy lateral strains when a train roundsa 
curve. He suggests that all cars more than 35 ft. in 
length should be fitted with flexible drawheads. 


In their Annual Trade Review just issued, Messrs. 
Bolling and Lowe, of 2, Lawrence Pountney-hill, E.C., 
report that the closing year has been less satisfactory in 
the iron and steel trades than 1899 and 1900. Exporb 
business, both as regards quantity and prices, has 
diminished. They remark that the iron ore imported is 
principally that containing 50 per cent. of iron, and that 
new mines have been opened in Spain and Scandinavia, 
so that at Lulea some 6000 tons a day can now be loaded. 
The Swedish output, it is thought, will soon reach 
2,000,000 tons per annum, most of which is taken by 
Germany. 


A simple and ingenious automatic slip-hook has re- 
cently been introduced by the Hardy Patent Pick Com- 
pany, Limited, of Sheffield, for use with cranes and lifting 


|gear of all types. In using it the box or bucket to be 
| tipped is suspended by three chains, one of which is pro- 


vided with the slip-hook in question. A spring tends to 
open this hook, but its action is opposed by friction due 
to the weight of the bucket and itsload. As soon, how- 
ever, as this load is relieved by the bucket coming in 
contact with the ground or tipping pile, the spring is 
able to open the hook, and on winding up the bucket its 
contents are left behind. The makers point out that with 
this system the load is nob dropped from a height, as with 
certain other tipping devices, and hence dust and break- 
age are reduced to a minimum. 


In his address, as President of the Institution of Marine 
Engineers, Mr. John Corry gave particulars as to the 
coal consumption of largecargo steamers. One of these, 
displacing 10,085 tons gross, measured 393 fb. 5 in. in 
length by 46 ft. 8 in. beam by 31 ft. moulded deptb, and 
her deadweight capacity was 6900 tons. Her engines had 
cylinders 265 in., 44in., and 73 in. in diameter by 48 in. 
stroke, to which steam was supplied by three single- 
ended boilers, with 152 square feet of grate area and 
6270 ft. of heating surface. Howden’s system of forced 
On the run from London to Mel- 
bourne, at an average speed of 11.9 knots, the coal con- 
sumption was 33 tons per day for all purposes; the 
engines indicated about 2350 horse-power. Another boat 
referred to was of fuller model, —— 440 ft. long by 
53 ft. Lin. heam by 33 ft. 1 in. moulded depth. The dis- 
placement on a draught of 26 ft. 11 in. was 14,395 tons. 
Her engines had cylinders 27 in., 46 in., and 78 in. in 
diameter by 48 in. stroke, and indicated about 3000 horse- 

wer. The four single-ended boilers, supplied with 

owden’s system of forced draught, were designed for a 
working pressure of 200 lb. per square inch, the to 
grate area being 194 square feet, and the heating surface 
7849 square feet. The run from London to Adelaide 
was made at’a speed of 12.04 knots per hour, with a con- 
sumption of 42 tons of inferior Welsh coal per day. 


Mr. T. H. Halsey, who, we believe, if not actually 
the inventor, was at least one of the first to thoroughly 
develop the premium system of paying labour, gives 
a very interesting description of the steps taken by 
the Bethlehem Steel Company to uce the amount 
of common labour employed in shovelling coal, ore, 
and the like. A special staff, consisting of graduates 
from technical colleges, were en ,and have spent a 
period of three years in studying the problem. They 
were provided with stop-watches, which to facilitate the 
reduction of were uated to read in hundredths 
of a second instead of on the usual system, and suitable 
blanks were also provided for keeping these records. It was 
found that shovel work of thekind in question was afunction 
of three distinct variables. Thus the time taken to insert 
a shovel into a pile was different if it was shoved into the 
top of the pile from what it was at the bottom with a smooth 
floor to work upon. It varied also with the material, and 
tock lorger with coke, for example, than it did with fine 





sand. The throwing depended upon the ag. vie dis- 
tance’ thrown, but was independent of the character of 
the material. The weight removed each shovelful de. 
pended upon the man. A powerful labourer will take 22 Ib. 
at each shovelful, but the average is not more than 12 Ib. to 
14lb. After an immense amount of information of this kind 
had beens gained, it was found necessary to start afresh, 
and to use shovels specially adapted to each particular 
kind of work. That is, new sets of shovels were ob- 
tained, and instead of sending a man out in the morning 
with a shovel, and allowing him to carry it all over the 
premises and use it indiscriminately on coke or ore, 
shovels of different sizes and shapes were used for dif- 
ferent materials. The result of this elaborate investiga- 
tion was that the staff of common labourers, which averaged 
400 or 500, paid 1.15 dole. (4s. 9}d.) per day each, has been 
cut down, and the work is now done by 85 men, who are 
paid at the rate of 1.85 dols. (7s. 84d.) per day each. 
Similarly, in the pig-iron department the average amount 
of pig loaded per day per man was 12 tons ; buo since the 
investigation referred to this figure has been increased to 
45 tons a day. It is true that it is not every man who can 
stand this rate of work, but Mr. Halsey states that there 
is no difficulty in getting men who can, and who are 
attracted by the high rate of psy offered. 





BrEMEN.—The aggregate burden of the shipping which 
entered the port of Bremen in the first 11 months of 
this year was 2,471,000 tons, in round figures, as compared 
with 2,274,000 tons in the corresponding period of 1900. 


Griispy Docxs.—The Board of the Humber Com- 
mercial Railway and Dock ong has been organised 
as follows: Mr. E. Chapman, M.P., vice-chairman of 
the Great Central Railway Company; Mr. Alderman 
Doughty, M.P.; Major Sutton-Nelthorpe ; Mr. Beasley, 
of Liverpool; Mr. Vicars, of Leicester; Mr. Alderman 
Sutcliffe, of Grimsby ; and Mr. Mansfeldt Mills. The 
directors will meet shortly at Grimsby, and there is reason 
to believe that the new works authorised by the company’s 
Bill, and towards which large local subsidies are promised 
will be shortly commenced. 


Merszy Docks anp Harsour Boarp.—At the last 
meeting of the Mersey Docks and Harbour Board, Mr. 
Robert Gladstone, the chairman, reviewed the work of 
the past year, and referred in detail to the dock improve- 
ments and extensions which had been completed or were 
in progress. Allusions were made to the development cf 
the corn-milling trade on the Birkenhead portion of the 
the Board’s estate, the chairman remarking that he had 
it on the authority of a distinguished member of the 
corn trade that Liverpool and Birkenhead were now the 
largest milling centres in the world, with the exception of 
Minneapolis, in America. During the year the Board 
had made a provisional arrangement for leasing a portion 
of the Tranmere foreshore for a shipbuilding yard, and 
he hoped this might be the beginning of a revival of this 
important industry, which appeared almost to have passed 
away from the Mersey. As to wireless telegraphy, it had 
recently made gratifying progress, and at present the marine 
committee of the board had under consideration the ad- 
visability of adopting the system in connection with their 
lightships and lighthouses. Speaking of the future, he 
remarked that lately rumours had been revived of still 
larger steamers than had yet been built. He had heard 
a whisper as to some mysterious steamers which were to 
bs 800 ft. long. The board had now, he believed, got 
ample room to handle an 800-ft. steamer at the doc 
bat not without some little risk. In anticipation of 
further extensions of the port, the board had forestalled 
future necessities by purchasing a large area of land at 
Seaforth, where new docks could be constructed as 
required. 


THE InsTITUTION OF C1viL ENGINEERS—MEETING OF 
SrupEnts —A meeting of the Students of the Institution 
of Civil Engineers was held at the Institution on Friday 
evening, December 20, Mr. F. 8. Courtney, M. Inst. 
C.E., in the Chair, when a P nated on ‘Transmission 
Dynamometers” was read by Mr. A. M. Morgan. The 
following is an abstract of the paper: In this paper 
various forms and modifications of transmission dyna- 
mometers are described, and some novel designs are 
introduced, but the author is chiefly concerned with those 
of a direct-acting character, and especially those belong- 
placement of spring couplings effects a horizontal motion 
of a collar along the shaft. A “‘torsion-of-shaft ” dynamc- 
meter is illustrated which is constructed upon this prir- 
ciple. The working of dynamometers in general is con- 
sidered in reference to their calibration and accuracy, and 
also with respect to severe and irregular conditions of work- 
ing. The principal features of each form of instrument are 
separately investigated, and the advantages and disadvan- 

ages of its adoption for various kinds of work are con- 
sidered ; the cost of the apparatus, the space occupied, 
and the attention required being disc . A compari- 
son is drawn between those which absorb power by directly 
involving @ serious amount of friction, and those which 
indirectly entail loss owing to the action of centrifugal 
force. In conclusion, the author has entered upon a short 
discussion on springs and spring couplings, and a few 
remarks are also made upon oeding scales and the gear 
for operating them, and on taking observations. Finally, 
the prospect of arriving at a final solution on other lines 
than those described—namely, by electricity—is discussed. 
The reading of the paper was followed by a brief_discus- 
sion, in which Messrs. A. Bromley Smith, H. M. Warner, 
J. W. M. Topley, and F. Wright, students of the Insti- 
tution of Civil Engineers, took part. 
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NOTES FROM THE NORTH. 
Guascow, Tuesday. 

Glasgow Iron Market.—A good business was done in 
the pig-iron warrant market on Thursday. The tone was 
steady until near the close of the forenoon session, when, 
on the announcement of the sudden death of Mr. Hugh 
Kekewich, a prominent member of the London Metal 
Exchange, Scotch iron, which had been quoted at 
55s. 104d. per ton in the morning, dropped to 533. per ton 
cash, Cleveland, on the other hand, rose 14d. per ton on the 
day ; but hematite iron dropped 43d. ~ ton. The market 
will be closed on Christmas Day and the two following 
days (25th inst.,'26th inst., and 27th inst.), and from mid- 
day next Tuesday, December 31, until the morning of 
January 3, 1902, for the New Year’s Day holidays. The 
settlement prices last Thursday were: Scotch, 553. 3d. 
per ton ; Cleveland, 433. 74d.; Cumberland hematite iron, 
56s. 6d. per ton. In the forenoon the turnover amounted 
to about 15,000 tons, and in the afternoon it reached 7000 
tons. The market for Scotch pig-iron warrants was in a 
most excited state on the forenoon of Friday. General 
regret was expressed at the sad event on the London 
Metal Exchange, and it was thought in some quarters that 
the situation would not be much affected. On Friday 
morning the members of the local market were quite 
staggered by the serious statement telegraphed from 
London. Fears that the trouble might go further led to 
another break in prices on Friday of 4s. per ton in the 
price of Scotch, at 49s. per ton. ‘‘ Bears ” covered on the 
fall, but ib is questioned if they made any money by 
doing so, as some months.ago they sold heavily at 
lower figures than those prevailing on Friday. The 
close for the forenoon was steady at the reduction, and 
the excitement had gone off. Cleveland lost 44d. per ton, 
and hematite iron 1s. In all some 15,000 tons were dealt 
in, including 5000 tons of Scotch iron. A general sort of 
business was done in the afterncon, and prices finished 
steady at near the forenoon’s closing level. Private wires 
from London stated that the liabilities were expected to 
be very heavy. The settlement prices were: 48s. 9d., 
433, 3d., and 653. 3d. per ton. The market on Monday 
forenoon displayed a better tone after the upsetting 
events of last week. The turnover was small—not ex- 
ceeding 5000 or 6000 tons. Scotch warrants improved 
84d. per ton to 493. 4d. cash buyers, while Cleveland 
was 3d. per ton up at 43s, 44d. cash buyers. Only 
2000 tons changed hands in the afternoon, prices 
finishing about a penny under the forenoon closing 
rates. The settlement prices were: 493. 44d., 43s. 44d., 
end 553. 6d. per ton. Glasgow pig-iron market was 
very quiet this forenoon. tch warrants were un- 
changed at 493. 3d. cash buyers, while Cleveland was 14d. 
per ton down at 43s. 2d. cash buyers. The turnover 
was about 10,000 tons. In the afternoon only some 
4000 tons—all Cleveland—was sold, and prices were 
firmer. The market is now closed till next Mon- 
day for the Christmas holidays. The settlement prices 
were 493. 43d., 433. 14d., and 553. 3d, per ton. 
For some time past the control of Scotch warrants has 
been entirely in the hands of a very old firm of dealers, in 
London, who evidently had intentions of cornering the 
“bears ” in Glasgow at the end of the year. The same 
firm being large *‘ bull” operators both in copper and tin, 
had heavy differences to face, which crippled their re- 
sources, and on Friday morning they announced their 
inability to meet their engagements. The ‘‘corner” in 
Scotch warrants therefore suddenly collapsed, and the price 
fell to 48s. 9d. per ton. That isnow a moderate figure with 
such a small stock. Cleveland warrants were not affected 
to any great extent by the fall in Scotch, as the price of 
433, 3d. to 43s. 6d. per ton is looked upon as a low 
one. A large amount of business has been done during 
the week, makers in the north of England reporting heavy 
sales. But with the near approach’‘of :the holidays there 
has been only a moderate amount of ti6w: business doing 
with local consumers, but the demand against current con- 
tracts continues heavy. American advices came stronger 
than ever, with large sales a at higher prices for 
January delivery, . The number of furnaces in blast is 
still 83, one, at Eglinton Works, having been changed from 
hematite iron to ordinary iron. At this time a year ago 
there were 84 furnaces blowing. The following are the 
quotations for No.1 merchant’s iron: Clyde, 66s. per 
ton ; Gartsherrie and Calder, 66s. 6d.; Summerlee and 
Langloan, 70s.; Coltness,71s.—the foregoing all shipped at 
Glasgow ; | Glengarnock ‘(shipped at Ar paint, 65s. ; 
Shotts (shipped at'Leith), 692. 6d. ; Carron (shipped at 
Grangemouth), 67s. 6d. per ton. The stock of pig iron 
stood on Monday night at 58,549 tons, as compared with 
58,291 tons yesterday week, thus showing an increase of 
258 tons for the week, minus one day. 


Sulphate of Ammonia.—Sulphate of ammonia is 
Steadier in tone. For prompt delivery the quotation 
f.o.b, at Leith 107. 178. 6d. per ton is asked, while 
business has been done at Glasgow at 10/7. 183. 9d. per 
ton. For spring delivery the prices range from 11/. to 
1l/. 23, 64, per ton. The shipments to the end of No- 
vember this year show an increase of close on 6000 tons 
over those for the corresponding period of last year. 


West of Scotland Iron and Steel Institute.—The third 
proting of the session of this Institute was held last 
fay f night, Mr. William Jacks, LL.D., President, in 
the Chair. A paper by Mr. W. H. Farnell, on “ Stan- 
dardisation of Tests for Iron and Stee! |,” which was held 
rd gee was placed before the members for discussion ; 
an heubeeauentily a paper on ‘‘Kilns” was read, the 
author being Mr. R. Thomson. The discussion on this 
subject will come up at the next meeting. 


“Young” Chair of Technical Chemistr .—The governors 
Or trustees of the “‘ Young ” Chair of Technical Chemistry 
ave this year gone on a new tack with the lectures de- 





livered to the students. They commenced with a course 
of four lectures given on ‘‘ Cellulose,” the lecturer dealing 
with the modifications of the substance. These were 
followed by a course of other four lectures, two on suc- 
ceeding Thursdays and Fridays on ‘‘ Explosives,” the 
lecturer in this case er Oscar Guttmann, F.I.C., 
F.C.S., London, who has been connected for 25 years with 
the manufacture of explosives in many parts of the world, 
and who is an authority on the subject. He dealt 
largely with gunpowder, nitroglycerine, and dynamite, 
and with blasting gelatine, guncotton, fulminates, &c. 
The lectures were attended by chemical students from 
Nobel’s Explosives Works at Ardeer, and by inspectors of 
explosives. In all about seventy students attended the 
lectures, which were well illustrated by specimens, by 
experiments, and by lantern views. 


New Steamers for Canada.—Within the past few days 
the Qveen’s Island Shipbuilding Yard, Belfast, has been 
visited by two gentlemen from Canada—Captain Farquhar 
and Mr. Hetty—to ask for tenders for three steamers, 
each of 825 ft. long. They are wanted for a powerful 
_— who propose to run them between Canada and 
the United Kingdom. After completing their inquiries 
at Belfast they left to visit Glasgow and the North-East 
Coast of England. 


_ Corporation Electricity for St. Enoch Station.—Some 
time ago the Glasgow and South-Western Railway Com- 
pany intimated to the Corporation that they were pre- 
pared to enter into a special agreement to take a 
supply of current for St. Enoch Station and other pre- 
mises within the city to an estimated extent of at least 
660,000 units per annum, for three years from June 1 last, 
and thereafter from year to year, until the ment is 
terminated by either party on twelve months’ previous 
notice, mn Ja unit. This proposal, which had already 
been approved of by the electricity committee, came 
before the town council last Thursday, and, after some 
discussion, was agreed to. 


Mr. John Colville’s Will.—The inventory of the estate 
of the late Mr. John Colville, M.P., has been lodged 
with the sheriff-clerk at Hamilton. It transpires that the 
amount of the estate of the deceased amounts to a net 
total of 91,3052. 2s. 3d. He has made provision for three 
sums of 1000/. each to be disposed of. In all cases they 
are for religious purposes. 


The Employés of Messrs. Colville, of Dalziel Steel 
Works, Motherwell. —To the various infirmaries and 
other philanthropic institutions in Glasgow these work- 
men have contributed a sum of 340/. 0s. 11d. in the past 
year. 


The Week’s Meetings. —Two meetings of scientific 
societies have taken place this week. One was the 
Institution of Civil Engineers, Glasgow Association of 
Students, Mr. C. C. Lindsay, M. Inst. C.E., President, 
in the Chair, on Monday night. Mr. James Canacher 
read a paper on ‘‘Small-Span Bridges,” which he 
treated in a very able manner, specially dealing 
with the opinions of many eminent engineers given 
before the Institution of Civil Engineers about two 
— ago, when the effect of a moving load on 
ridges was discussed. An interesting discussion fol- 
lowed, and a hearty vote of thanks was passed to the 
author. The other meeting was that of the Institution 
of Engineers and Shipbuilders in Scotland. Mr. W. 
Foulis M. Inst. C.E., President, in the Chair. The 
chief item of business was a paper on ‘‘ Rudders,” by 
Mr. J. Foster King, who discussed the subject from 
many standpoints. He seemed to be of opinion 
that a square rudder was the most satisfactory form 
to adopt. From such data as he had obtained, the 
minimum for modern sailing vessels, and for coasting or 
other steamers which required to manceuvre under their 
own steam, at slow speeds, in narrow waters, was,about 
1.4 square feet per 100 square feet of middle ‘line plane. 
An excellent’ discussion: followed. the reading of the 


paper. 





NOTES FROM SOUTH YORKSHIRE,~ 
SHEFFIELD, Tuesday. 
Sheffield Chamber of Ct ce and Limited Liability 
Companies.—On Thur:day the Council of the Sheffield 
Chamber of Commerce passed the following resolution on 
the motion of the Lord Mayor (Aldermam G. Senior), 
seconded by Mr. T. W. Ward: ‘* That no limited lia- 
bility company shall be able to issue mortgage deben- 
tures or mortgages, or any other form of security, for 
more than 50 per cent. of the paid-up capital of suc 
company at the date of the issue without calling a 
general meeting of all shareholders, and issuing a notice 
to rated § creditor; and in no case shall the book debts, 
finished goods, or goods in process of manufacture, be in- 
cluded in any charge.” This resolution is to be submitted 
by the Sheffield Chamber at the annual meeting of the 
Associated Chambers of Commerce. 


Iron and Steel.—The past year has been one of declining 
trade, and it is long-since, in the heavy branches, there 
was 80 little work to be brought forward. Competition 
has been keen, and, prices having been severely cut, great 
inroads have been made into profits. During 1901 the 
Government have placed armour orders for the battle- 
ships Queen and Prince of Wales, and the first-class 
cruisers Berwick, Cornwall, Cumberland, Donegal, 
Lancaster, and Suffolk. Throughout the earlier months 
there was ample employment in the armour- 

late departments, and the Government were pressing 
for early deliveries. Now, however, owing to the heavy 
expenditure in connection with the war in South Africa, 
the naval programme is being thrown back, and much of 
the expensive machinery only recently put down to meet 
the demands of the Government is practically idle. 











Specifications are, however, shortly expected for several 
of the new ships included in the most recent Govern- 
ment programme. 


South Yorkshire Coal Trade.—Considerable activity 
has prevailed during the week at the pits in this district. 
The output has been unusually large, but the demand 
has been equally great. Provision is being made both 
by merchants and manufacturers for the holidays, and 
little business is expected to be done from now until the 
opening of the new year. Locally the salesmen have had 
as many orders for house qualities as they could deal with, 
the severe weather having caused a rapid increase in 
consumption. Business with the Metropolis has also been 
above the average, and large supplies have also been for- 
warded to the eastern counties. Prices are firm. Best 
Silkstone coal is making up to 143. per ton; Barnsley 
house, 133.; and nuts, 11s. per ton. An unusually brisk 
trade is being done in hards, which at this period of the 
year are usually only in quiets demand. Forward sup- 
plies are being required by the railway companies, and so 
good is the general business that no inconvenience is being 
caused by the slackness of business at the Humber ports. 
From 93. to 103. per ton is quoted for Barnsley hards. 
Gas coal is moving away freely, and there is an improved 
demand for engine fuel. Nuts are making from 83, 6d: to 
93, 6d. per ton; screened slack from 53. per ton ; and pit 
slack from 33. 6d. per ton. It is intended by the owners 
to play their pits two days this week and two the next, 
~- it is probable that the men will take longer holi- 

ays. 





Frexcn Commerce.—The value of the imports int> 
France in the first 11 months of this year amounted to 
172,086,5602., as compared with 170,467,520. in the corre- 
sponding period of 1900. The value of the exports in the 
first 11 months of this year was 152,585,000/., as compared 
with 149,065, 360/. in the corresponding period of 1900. 





ELECTRICITY AT THE ANTIPODES.—Electric lighting and 
power is receiving increased attention throughout Aus- 
tralia. The General Electric Company, of Schenectady, 
is busy with the Sydney tramway service. A credit of 
50,0007. has been placed on the estimates for a Melbourne 
to Sydney (580 miles) telephone line, 





Tue New American Surp Sussipigs.—It was made 
clear by the remarks of President Roosevelt, in his 
message to Congress, and of the Secretary of the Treasury 
in his annual report, that another determined effort 
would be made in the current session of Congress to pass 
a Ship Subsidy Bill for the encouragement of a really 
modern American shipbuilding industry. There has 
been no waste of time in inaugurating this effort, for 
Senator Frye has introduced an amended Bill designed 
to afford the requisite encouragement, and, at the same 
time, to conciliate those interests which wrecked the 
measure of the last session. The new scheme is rather 
less unreasonable than the old. It is proposed to pay 
lcent per gross ton for every 100 miles covered in the 
foreign trade, with a maximum of sixteen entries in a 
year, steamers and sailing vessels to participatealike. To 
encourage the construction of fast steamers, the following 
maximum mail rates per gross ton for every 100 knots are 
contemplated: Over 10,000 tons: 20 knots an hour, 


; | 2.7 cents; 19 knots, 2.5 cents. Over 5000 tons: 18 knots, 


2.3 cents; 17 knots, 2.1 cents; 16 knots, 1.9 cents; 
15 knots, 1.7 cents. Over 2000 tons: 14 knots, 1.5 cents. 
Rates for mail steamers to the West Indies, Central 
America, and Mexico cannot exceed 70 per cent. of the 
maximum rates. In order to encourage the building of 
new ocean vessels, an additional allowance of one fourth of 
a cent per gross ton is intended to be made for five years. 
Any vessel to receive the general subsidy must carry mails 
if required, and must train in seamanship or engineering 
one American youth for each 1000 tons, the veseel to 
be @t.the service of the Government if required for 
defence. . She must be classed Al, and at least one- 
fourth of the crew must be Americans. The Bill does 
not provide American registry for foreign ships owned by 
Americans. The measure rejected last session provided 
14, cents per gross ton for each 100 knots, not exceeding 
1500 knots sailed, and 1 cent. for each additional 100 knots, 
vessels to carry from United States ports at least 50 per 
cent. of their capacity. Steam vessels of over 2000 gross 
tons, suitable for Carrying the mails, were to have the fol- 
lowing compensation, in addition to the above rates: 12 
knots, 0.5 cent per ton; 14 knots, 1 cent per ton; 15 knots, 


h | 1.1 cent per ton ; 16 knots and over, 1.2 cent per gross 


ton. Vessels of over 4000 tons: 17 knots, 1.4 cent per 
ton; 18 knots, 1.6 cent per ton; 19 knots, 1.8 cent per ton. 
Vessels of over 10,000 tons : 20 knots, 2 cents per ton ; 21 
knots, 2.3 cents per ton. Foreign-built vessels admitted 
to American registry were to be entitled to 50 per cent. 
of the above rates. It will be seen that special 
efforts are directed towards providing a good class of 
steamer which can be utilised for transport pur 

in times of war. The marked revival in shipbuild- 
ing since the war with Spain seems to the observer 
to indicate that the new American mercantile marine 
stands in no need of dling. The cost of construction 
is higher. The Atlantic Transport spon has two 
steamers building by Messrs, Harland an olff, which 
will cost 292,000/. each, and two identically similar build- 
ing at Camden, N.J., which will cost 380,0007. each. This 
difference, we believe, would be wiped out if materials 
were not kept at absurdly high prices by the trusts, aided 
by the tariff. Even the greater cost of construction is 
not preventing the natural growth of a modern og 
ing industry in the country. I must be allowed, how- 
ever, thab greater strides are being made in the foreign 
— controlled by Americans than in the new tonnage 
turned out to enjoy the benefits of Ameri-an registry, 
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SEVENTEEN cranes of the form illustrated on this 
page have been supplied by Messrs. Cowans, Sheldon, 
aud Co., Limited, of Carlisle, to the North-Eastern 
Railway Company, for use at their dock at Middles- 
brough. It will be seen that they are of great height, 
the distance from the quay to the centre of the 
pulley at the end of the jib being 60 ft., while 
the radius is 44ft. 9in. The crane is carried on a 
framed pedestal capable of running on rails. It 
is moved by an electric motor, to be seen on the 
lower part of the pedestal. There are aleo sepa- 
rate motors for hoisting and revolving, the cur- 
rent ling suppli d by underground cables through 





coup!ing-boxes placed at convenient distances along 
the quay. The load of the crane is 3 tons, and this is 
lifted at 150 ft. per minute, while half-loads of 14 tons 
can be lifted at 225 ft. a minute. The revolving speed 
is 400 ft. a minute at the hook, and the travelling 
speed 40 ft.; but all these speeds can bo reduced at 
will. The crane mechanism is enclosed within a house, 
in which the attendant sits. Here he can control all 
the motions with one hand, his other hand being 
always on the brake lever. There is an automatic 
arrangement which puts on the brake if the current 
fails. All the gearing is machine-cut, and is enclosed 
in oil baths, and the hoisting drum is large enough to 


COWANS, SHELDON, AND CQ, 


ELECTRIC TRAVELLING CRANE. 


LIMITED, CARLISLE. 











| take the rope without overlap. Tae electric gear was 
‘supplied by Messrs, Siemens Brothers and Cv. 
Limited, Westminster. 





Emicration rkom Hampurc.—The number of em'- 
| grants who cleared from the port of Hamburg in Novem- 

r was 7942, as compared with 4147 in November. 1900 
4791 in November, 1899; 4538 in November, ; 
1476 in November, 1897. The aggrega' : 
| emigrants from Hamburg in the first 11 months of this 
| year was 86,016, as compared with 84,527, 59,364, 37,682, 
and 34,248 in the corresponding periods of 1900, 1899, 
1898, and 1897 respectively. 
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THE AMERICAN STEEL INDUSTRY. 
Tue report of the American Iron and Steel 
Association, prepared every year by Mr. James 
M. Swank, the general manager of the Association, 
is always full of interest to British ironmasters 
and steelmakers. As our readers are aware, the 


‘importance of Mr. Swank’s facts and figures, and 


their intimate bearing on our own iron and steel 
industry, have increased greatly during the last few 
years ; ever since, in fact; American manufacturers 
have entered into competition with us in neutral 
markets, and to some extent in our own market at 
home. 

The report for the year 1900, which has just been 
issued, has more than usual claims to our atten- 
tion, even among the more modern reports. The 
fact that for the first time the United States output 
of open-hearth steel has exceeded that of this 
country is alone a matter of considerable signifi- 
cance. 

The total production cf pig iron in the United 
States in the year 1900 was 13,789,242 gross tons. 
This was somewhat in excess of the previous year, 
when the product was 13,620,703 tons. The total 
for pig iron in the United Kingdum during 1900 
was 8,908,570 tons. The total production of steel 
of all kinds in the United States for 1900 was 
10,188,329 gross tons, as against 10,639,857 
tons for 1899. To the 1900 total Bessemer 
steel contributed 6,684,770 tons, which was 
901,584 tons less than the total for the previous 
year. OF the Bessemer steel produced in the 
United States in 1900, there were converted into 
rails 2,385,654 tons; which was an increase of 


4| 113,069 tons on 1899. It would appear, therefore, 


that the decrease in the make of Bessemer steel 


5 ap : 
6| was not due to a check in railway construction, 


although less railway mileage was laid down in 


9| 1900 than in 1899, as already stated. It must be 


remembered that rails made in one year are often 
used during the year following. The decline in 
Bessemer steel may be attributed to a cause which 
touches somewhat nearly our own interests, as will 
be seen later. It is no doubt due to the increased 


1| favour with which open-hearth steel is held ; and 


this is, to some extent, borne out by the figures. 
In 1900 the production of the latter material was 


83 | 3,398,135 tons, an increase of 450,819 tons on the 
gg6 | previous year. 


These are all gross tons, and it will be seen that 
the total of Bessemer and open-hearth steel is over 
ten million tons (10,082,905). If the American 








figures are compared with our own returns for 
the year 1900, as given in the current volume 
of the Iron and Steel Institute, it will be seen 
that in Bessemer steel we are far overshadowed, 
whilst even in open-hearth steel we are now, as 
already stated, passed for the first time. The make 
of Bessemer steel ingots for the United Kingdom 
in 1900 was 1,745,004 tons, or 4,939,766 tons less 
than the United States output. Of this deficit 
only 1,623,810 tons are accounted for by our 
smaller output of steel rails, the total production 
of Bessemer-steel rails for the United Kingdom 
being 759,844 tons in 1900. It may be anticipated, 
therefore, that, putting rails aside, if the open- 
hearth process continues to replace the Bessemer 
process in the United States, our production 
of the former description of steel will fall behind 
the American output toa still greater extent, for 
the United States steelmakers have yet an 
enormous margin of Bessemer-steel production to 
work upon in increasing the make of open-hearth 
steel. In open-hearth steel alone they exceed 
us in 1900 by 242,085 tons, for our product during 
that year was 3,156,050 tons. 

The figures here quoted in regard to the product 
of steel in the two countries are worthy of atten- 
tion. We will not say they need cause feelings of 
despair or depression ; because an advantage gained 
by one country is not necessarily at the expense of 
another ; indeed, one nation can hardly prosper 
without others sharing in the benefit. It would be 
churlish to grudge our neighbours a share in the 
expansion of the world’s demands so long as our 
present commerce is maintained. Still, with our 
circumscribed territory and our crowded popula- 
tion, we should be foolish to allow a possible menace 
to our fundamental industry to without 
examination. It is well to look facts in the face 
betimes ; for not only is America, having 
us, walking ahead with giant strides, but our closer 
neighbours, the Germans, have also headed us in 
the race. Thus the German (including Luxem- 
bourg) production of pig iron has been increasing 
until it is now almost equal to our own, having 
been 8,520,390 tons in 1900; whilst in finished 
steel the product was 6,365,259 tons, or about a 
million and three-quarter tons in excess of our 
figures. Though the depression in industry at 
present existing in Germany will doubtless change 
the aspect of affairs in the next returns, it will be 
well to remember that the Germans have been for 
some time ahead of us in steelmaking ; a fact which, 
at any rate, shows their capacity for production. 

The American gain in open-hearth steel, and the 
fact that it is superseding the Bessemer material, is 
chiefly due to the great improvements in the pro- 
cess. By larger open-hearth furnaces, by mecha- 
nical charging, and the introduction of machinery 
of an improved description, characteristic of 
American practice, and by the influence of the 
introduction of the basic process, the cost of pro- 
duction has been so largely equalised that the 

ter certainty of quality obtained with open- 
wer steel has been well worth securing. The 
lead England has maintained in regard to the out- 
put of open-hearth steel was largely owing to her 
shipbuilding industry quite overshadowing that of 
all other nations. 

That it continues to do so is not enough to know; 
at least, it should not lull us into a false security. 
Mr. Gerald Balfour has recently said that ‘‘if we 
were to lose our mercantile marine it would mean 
nothing less than the destruction of the British 
empire itself.” That is a true saying ; and when 
he went on to say that he ‘‘did not discern any- 
thing like alarm or panic,” he also stated what was 
unquestionably a fact. But without panic, and 
without alarm, it may be wise to think over pos- 
sible contingencies. We have two countries, Ger- 
manyand America, with a declared national policy— 
supported by the Government and by public opinion 
-—of making an assault on our shipbuilding industry. 
They are both larger producers than we are of steel, 
and America now makes more of the actual 
description of which ships are built. -They are 
both increasing their shipbuilding facilities to a 
surprising extent. A little more than ten years 
ago some of our leading authorities scoffed at the 
idea of our ever — in the production 
of iron and steel. e same thing was said of 
other branches of industry in which we have lost 
our lead; the same thing is now said of ship- 
building. But if one circumstance is, more than 
another, likely to falsify such a prediction, it is 
overweening confidence in our invulnerability. 
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The figures we are about to quote, absolutely as 
they are in our favour, and because they are so 
absolutely in our favour, may prove a snare as 
leading to over-security. During the year 1900 
there were built in the United Kingdom 845 
mercantile steamships, amounting in the aggregate 
to 886,627 net tons. During the same year there 
were built in the United States 90 mercantile steel 
vessels, of 196,851 gross tons. The figures, it 
will be seen, are not strictly comparable, though no 
doubt the British steamers were practically all steel 
vessels, whilst the American steel vessels were 
doubtless mostly, if not all, steamers. Moreover, 
the periods do not exactly coincide, asthe American 
fiscal year ends on June 30 of the year named. 
The totals do not include warships. But, making 
all allowances, the figures are sufficient to show the 
immense preponderance of the British industry. 
The Americans are, however, creeping up, for 
during the fiscal year 1901 the number of their 
mercantile vessels constructed (one of iron) had 
increased to 120, and the tonnage was 262,699 
tons. There is nothing either for ‘‘ alarm or panic” 
here ; but, as Mr. Gerald Balfour wisely added in 
his speech at Liverpool, there is ‘‘ cause for alert- 
ness and vigilance.’ 

The difficulty is to know in what way these last- 
named industrial virtues should beexercised. That 
is a problem for the shipbuilder and shipowner to 
solve. An obvious thing for the former to do is to 
see that his appliances for construction are of the 
most efficient kind, and in accordance with recog- 
nised modern practice. Some time ago two eminent 
British shipbuilders agreed that a certain German 
shipyard was better equipped than any in the 
United Kingdom. Since then we have made some 
improvement, but in the United States and Ger- 
many there are shipbuilding and marine engineering 
establishments that in equipment and in methods 
of work are probably equal to our best, and 
superior to many we have in this country. This, 
perhaps, is more noticeable in the handling appli- 
ances than in most other departments; and it 
would be well worth enquiry, on the part of some 
of our shipyard managers, whether the old - 
fashioned derricks, or even newer but somewhat 

onderous appliances, are equal to in efficiency the 
ight, but powerful, and quick-moving travellers of 
the American shipyards ; especially the lake estab- 
lishments. We have one or two admirably equipped 
shipyards in this respect, but too ard” 
some of the most renowned—depend largely on 
—— not of the most effective type. 

r. Gerald Balfour spoke of the ‘‘ efforts 
which foreign nations were making by artificial 
means to stimulate the shipping industry,” and 
took comfort from the evidence such a policy 
afforded of the ‘‘ actual superiority enjoyed by 
this country and of the natural advantages it 
possesses.” That is an argument for security 
which has led us astray already. A dozen years 
ago or more we thought that America could 
never develop an extensive steel industry because 
of the cramping effects of Protection. ‘The same 
thing is now said in regard to the shipbuilding 
industry ; but the lesson that may be drawn from 
the steel trade may well be regarded, though 
the two cases are by no means analogous. State 
aid to the American steel industry—in the shape of 
a protective tariff—combined with the consolida- 
tion of various interests in a few big trusts or 
combines, may give British shipbuilders American 
steel at a cheaper rate than it can be purchased 
by American shipbuilders. Such an advantage to 
us would be due to the ‘‘ surplus product ” system 
—a system already described in these columns— 
which the big trusts are likely to follow. If the 
American Shipping Subsidy Bill become law, it will 
tend to neutralise the disadvantage to which the 
American shipbuilder would be subject, owing to 
the ‘‘surplus product” principle being put in 
practice. It has been urged that the protective 
fiscal policy of the United States checks imports, 
so that the American shipowner has only light 
freights on home voyages. But the same thing 
applies to all vessels, of whatever nationality, 
trading to American ports; and the American 
Government would be quite capable of giving 
preference to goods carried in American bottoms 
if the need arose. 

It would, however, be a very long business to 
discuss the probabilities of American shipbuilding 
in the future from an economic point of view. For 
the present we may say that the United States 
have taken one great stride towards the establish- 





ment of a shipbuilding industry ; they have put 
themselves at the head of the world as a steel- 
producing country. Hitherto the existing demand 
for steel in America has been so great that it has 
more than kept pace with the expansion of the 
steel works, vast as that has been. But the facili- 
ties for making open-hearth steel are still growing 
in America at an enormous rate, and if they over- 
take present demand, there will be a surplus for 
shipbuilding. If the abrogation, or relaxation, of 
the tariff on steel should take place, or if the 
‘* surplus product ” principle were counterbalanced 
by a shipping subsidy Bill, we should have all the 
energy, ingenuity, and boldness of the American 
engineers and shipbuilders, and all the enormous 
resources of American capital to compete with in 
order to hold our own in the industry which, as 
Mr. Balfour truly says, is, ‘‘more than any other 
industry, essential to the life of the nation.” 





THE PRESSURE OF LUMINOUS RAYS. 

CoNsIDERABLE stir was caused last year at the 
Paris Physical Congress by the preliminary an- 
nouncement that Professor Lebedew, of Moscow, 
had at last succeeded in experimentally establish- 
ing that light rays really exert a pressure on the 
surface which they illuminate. Particulars of the 
experiments have now been published in the 
November number of the Annalen der Physik. 
Professor Lebedew is a distinguished physicist ; 
yet his interpretation of his ingenious, but, of 
course, exceedingly delicate, experiments may not 
remain uncontested. But the verification of the 
effect, which he believes to have realised, has been 
looked forward to by both physicists and astro- 
nomers for centuries. We have to account for 
apparent repulsions, to explain which modern 
science has called in the aid of particular manifes- 
tations of electrical and magnetical forces. We 
have been told, for instance, that the tails of 
comets may, after all, not have any more a ma- 
terial existence than the shadow - beam which 
sweeps over the earth during an eclipse of the 
sun. This light-pressure would give us a repellent 
force of theoretically correct magnitude, and that 
force promises to afford us powerful assistance in 
dispelling the fogs which obscure cosmical and 
meteorological phenomena. 

The question may conveniently be presented on 
historical lines. The apparent repulsion of the 
cometary tails by the sun had lung occupied astro- 
nomers. Kepler found, in 1619, its probable ex- 

lanation in the emission theory of light. If 
ight was propagated by the particles emanat- 
ing from the source of light, then a pres- 
sure of the light against the illuminated sur- 
face was easily conceivable. Newton himself, the 
pillar of the emission theory, protested against this 
view, however ; whilst, strangely enough, Euler, 
Newton’s great antagonist of the eighteenth cen- 
tury, supported it on the ground of an experiment, 
conducted by Homberg, as in accordance with his 
(Euler’s) longitudinal vibration theory of light. De 
Mairan, author of the memorable Traité de ]’Aurore 
Boréale, of 1754, and Du Fay, failed honourably 
in what we should now call radiometer experi- 
ments, undertaken with the object of demonstrating 
the penderomotoric light-pressure. Kepler’s and 
Newton’s views on comets gradually fell into 
discredit. A new impulse to such researches was 
given independently by Maxwell in 1873 and by 
Bartoli in 1876. We read in Maxwell’s electro- 
magnetic theory of light that ‘‘in a medium in 
which a wave is propagated, there “exists in 
the direction of the propagation a pressure which 
is at every point numerically equal to the 
ene per unit volume existing at that point.” 
Bartoli arrived thermodynamically at the same 
conclusion by imagining a cyclical process, in which 
radiant ene is transferred from a colder to a 
hotter body by means of mirrors. To move the 
mirrors against the direction of incident light 
required an expenditure of work. That alone 
seemed to prove the existence of the light-pres- 
sure. But exact verifications by Zdéllner, Righi, 
Bertin and Garbe, and others, attempted with 
instruments of the radiometer type, were unsatis- 
factory. Sir William Crookes certainly obtained 
fame with his radiometer. But his effect, if a 
direct light effect, was about 100,000 times greater 
than it ought to have been according to the calcu- 
lations of Maxwell, Bartoli, Boltzmann, Galitzin, 
Drude, and others. The Maxwell-Bartoli pressure 
effect of the sun-rays, falling normally upon a sur- 





face of 1 square metre area, should be 0.8 milli- 
gramme when the rays are reflected by that surface 
acting as a mirror, and 0.4 milli me when com- 
pletely absorbed by a black surface. The further 
development of Maxwell’s theory by O. Heaviside, 
Cohn, Lorentz, and Goldhammer (of Kazan) did not 
reveal any flaw in these ponderomotoric pressures. 

The principle of the apparatus with which Pro- 
fessor Lebedew has now Maseusdened this light- 
pressure to be of its theoretical magnitude is due 
to Maxwell. The image of the crater of a con- 
tinuous-current arc lamp of 30 amperes is thrown by 
a system of mirrors, either from the right or the left- 
hand side, on to the radiometer wheel, contained in a 
large glass bulb. The whole arrangement is strictly 
symmetrical as regards right and left, the rays 
rendered parellel by lenses falling upon two mirrors 
joined under 90 deg. By interposing a plane glass 
plate, part of the light can be directed into a 
thermopile, consisting of five constantan-iron wire 
couples, 0.025 millimetre in thickness, connected 
with a d’Arsonval galvanometer ; a corresponding 
glass plate is inserted on the other side. This 
thermopile served for adjusting the apparatus, 
and for equalising the light effect on the right and 
the left sides; a slightly careless asymmetrical 
dusting of the parts sufficed to disturb the balance. 
The glass bulb, 20 centimetres in diameter, can 
easily be exhausted down to 0.0001 millimetre of 
mercury ; this operation occupies a couple of days. 
To secure further rarefaction, a little mercury is 
evaporated in the bulb by gentle heating. The 
mercury vapours carry some air, with them into 
the intermittent Kahlbaum pump, and the mer- 
cury vapours are afterwards recondensed with the 
help of a freezing mixture of ice and salt. The ex- 
periments were satisfactory only when conducted 
in the cold. The arc lamp, together with the 
whole mirror system, can be shifted on its table, 
so that the diaphragm of a calorimeter (cube or 
cylinder of copper) occupies the exact position of 
one of the radiometer vanes. The vanes, which were 
stamped out of platinum, nickel, or mica, and the 
diaphragm had all diameters of 5 millimetres. The 
thicknesses of the eight vanes used were 0.1, 0.02, or 
0.01 millimetre ; two of the platinum discs were 
electrolytically covered with spongy platinum 
black—the one with a very thin film, the other to 
five times the thickness of this film. The vanes 
were fixed to a glass rod by means of exceedingly 
fine platinum and aluminium wires. Three radio- 
meter wheels with two or three pairs of vanes 
were applied. The wheels were suspended in 
Cardani fashion from a glass thread, clamped above 
between two pieces of asbestos paper ; no cement 
was used in any part of the wheels. 

Many errors had to be guarded against. The 
light even of the best arc lamp is hardly steady 
enough for such work. The true amount of the 
light reflected from the vanes could not accurately 
be determined. But the cardinal difficulty was, 
of course, the elimination of the convection currents 
and of the radiometric effect. In order to minimise 
the convection currents in the residual air of the 
radiometer, Lebedew filters the infra-red rays off 
by passing the light through a layer of water, 
1 centimetre thick, contained in a plane-parallel 
glass vessel. The several lenses and glasses of the 
apparatus would themselves absorb the ultra-violet 
rays. An ammoniacal solution of copper, substi- 
tuted for the water, and a screen of ruby glass, were 
further used for studying the effects of blue and of 
red light. If any convection currents are set up 
in the extremely rarefied air of the bulb, the 
slightest inclination of any of the vanes would 
favour a rotation in a certain direction. To check 
this action, the rays were alternately directed on 
the front or on the back of the vanes, and the 
differential effect was thus determined. The radio- 
metric effect, or Crookes effect, is, in Professor 
Lebedew’s opinion, due to the difference of tempe- 
rature between the illuminated and the dark face 
of a vane, to their curvature or irregularity—which 
troubled also the reflection experiments—and the 
neighbourhood of other warm bodies or sur- 
faces. Sir W. Crookes may not subscribe to this 
characterisation of his effect, and this part of the 
research will possibly be attacked. To reduce the 
effect, the bulb was made very large, the vanes 
were made plane, and some were coated five times 
more thickly than others, as pointed out above. The 
radiometric component should be different for 
different vane thicknesses, and could thus be esti- 
mated. The calorimetric tests were conducted in 
groups of five, each occupying five minutes, 
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In spite of the exceptional difficulties, the results 
obtained agreed so well with the theory of Maxwell- 
Bartoli that the apparatus was modified to avoid 
any accidental agreement ; but the agreement con- 
tinued. Professor Lebedew has no doubt that the 
light-pressure exists, and that it is directly pro- 
portional to the energy of the rays which impinge 
on the surface. This proportionality is under- 
stood to hold-for the visible part of the spectrum. 
We may then believe that the sun both attracts 
the earth and repels it by emitting its light rays. 
That light-pressure on our earth need hardly 
trouble us. Let it amount to some thousands of 
tons. That might retard our motion and delay our 
being incorporated into the sun, if that fate should 
finally threaten us. But the nearer we approach 
the sun, the more significant this repulsion, which 
counteracts the attraction, becomes for small 
bodies, meteorites and meteoric dust. 

We may take a very interesting paper, pre- 
sented last winter by Svante Arrhenuis—the 
father of the electrolytic dissociation theory—to 
the Stockholm Academy of Science, as our guide 
in a brief review of this question. The total 
energy radiated by the sun on one square metre 
of the earth’s surface has been estimated at 2.5 
calories per minute. On the surface of the sun 
this so-called ‘‘solar constant” would be about 
46,500 times as great; but gravitation at that 
surface is also 27.5 times greater than on our 
globe. It can thus easily be calculated that 
one cubic centimetre of water would, on the 
surface of the sun, be pulled inward with a force 

10,000 times as great as the repelling or buoyant 
light-pressure falling upon one of the six faces 
of its containing vessel, which we suppose to be 
opaque. If we reduce the edge of this cube toa 
length of 10-4 or 0.0001 centimetre, the water weight 
will be reduced to 10— its former amount, and the 
buoyant pressure to 10-8 ; the two forces would just 
balance oneanother. If we take still smaller bodies 
—we need not go down to absurd dimensions—and 
substances which are less dense than water, we come 
to particles which would be more strongly repelled 
than attracted, and which would hence radiate and 
wander from the sun as a cosmic dust. 

Lebedew has pointed out that if we assume 
comets and their tails to be composed of swarms of 
particles of different sizes, the more or less compact 
head would follow its known, strongly-curved orbit; 
we imagine it to start from some point. The 
very finest dust or gaseous matter would not be 
influenced by the attraction of the sun and proceed 
in a straight line; and the more or less coarse 
particles would proceed on more or less curved 
intermediate paths. From the different curvatures 
of various comet tails Bredichin had already calcu- 
lated the repellent force of the sun. Thus the mass 
of the comet would be dispersed over the universe, 
we should find it impossible to determine its orbit, 
and predictions of its reappearance would fail. 
What holds for comets wuld be valid for swarms 
of meteorites. 

Arrhenuis, in his paper already mentioned, has 
gone further. Cosmic dust, he argues, may be 
thrown out by the faculae of the sun, and may 
produce the corona. Some of this matter would 
fall back on to the sun, some will be repelled into 
space. The illuminated side of the earth would 
be exposed to a rain of such particles which he 
assumes to be ionised. The particles would be 
arrested in the highest strata of our atmosphere, 
where their discharge by ultra-violet rays would 
produce kathode rays, our aurore. 

We cannot follow Arrhenuis, without entering 
upon particulars further than our space allows, in 
his very interesting explanation of the auroral phe- 
nomena and the disturbance of the magnetic ele- 


ments. But we will conclude with a word ona|g 


suggestion which he has thrown out concerning the 
constitution of celestial nebula. When we assume, 
with certain astro-physicists, that the luminous 
nebulz which seem to abound all over the universe 
are not necessarily in a state of glow, we have to 
account for their luminosity. The spectra generally 
show the hydrogen lines as if practically the whole 
nebula consisted of hydrogen. If we imagine that 
the lightest constituents of a nebula, the hydrogen 
and helium particles, collect on the fringe of the 
nebula, those particles would catch the migrating 
electrically-charged dust particles emanating from 
the sun. The hydrogen and helium would then 
become visible to us ; other, denser elements might 


TRADE OF THE STRAITS 
SETTLEMENTS. 


THE trade of the Straits Settlements is of interest 
not only on its own account, but also because of its 
relation to that of the Far East generally. The 
Settlements are a convenient centre for trade, not 
only with Europe and India, but also with China 
and Japan on the one hand, and Australasia on the 
other; and their possession by Britain forms an 
important link in her world-wide chain. 

The total revenue of the three Settlements— 
Singapore, Penang, and Malacca—for the year 
1900 amounted to 5,386,927 dols., being an in- 
crease of 186,901 dols. as compared with that for 
1899, and of 315,645 dols. as compared with that 
for 1898. The colony is in the happy position of 
having no debt. In addition to the colonial 
revenue, the three municipalities had a revenue of 
1,684,149 dols. ; and their expenditure, including 
asum of 138,260 dols. expended on loan works in 
Singapore, amounted to 1,737,962 dols. 

The acting governor, in his report, again points 
out the effect of the rate of freights controlled by 
the Shipping Conference, and the disadvantage 
under which British manufacturers are placed. 
For instance, New York tin importers pay 15s. a 
ton, compared with 27s. 6d. paid by the Liverpool 
consignee—a distinct advantage to the American 
tinplate maker over his Welsh rivals. Meanwhile 
it is reported that Macasser and Java are receiving 
cargoes formerly sent to Singapore, and thus trade 
is being diverted from the Settlements. He more- 
over adds that the growing influence of Germany 
as an over-sea carrying power in these waters is 
more marked than ever, a result which, he believes, 
is largely due to the tactics of the Shipping Con- 
ference, who, not content with ousting British 
tramp steamers from these seas, now notify that 
‘* shippers are warned that shipments by sailer may 
be prohibited (except to Marseilles) to all Con- 
ference supporters,” which indicates a very selfish 
policy on the part of the Conference. 

The aggregate trade, imports and exports, for 
1900 amounted to 576,708,000 dols., being an 
increase of about 12} per cent. over the pre- 
vious year. In 1896 the aggregate trade was 
375,064,000 dols., showing that, in the interval, 
the increase has been continuous. The value of 
the imports of merchandise increased by over 
333 million dollars, or over 133 per cent., the 
total amounting to nearly 279,%, million dollars, or 
28} million pounds sterling. Enormous increases 
took place under food stuffs, into the details of 
which, however, we need not enter. Coal and 
petroleum increased in value by 2 million dollars 
each. The coal imports are the heaviest on record, 
having increased by 123,000 tons. Japan coal has 
considerably increased its average price, and shows 
an increase of 162,000 tons over the previous 
year’s figures. Cardiff coal imported decreased in 
quantity by 13,000 tons. Australian coal imported 
decreased by 20,000 tons, and Borneo coal by 
16,000 tons; while Bengal coal showed the same 
as in 1899—viz., 75,000 tons. The figures, espe- 
cially those relating to Japan, are very significant. 
The enormous expansion in the Sumatra petroleum 
industry is worthy of note. No less than a quan- 
tity equal to over 1} million cases of 65 lb. each 
was imported, representing two-thirds of the whole 
supply. Dutch Borneo for the first time figures 
in the returns as a supplier of this oil, having sent 
132,000 cases. American and Russian oils both 
declined, and Burmah sent only 52,000 cases—less 
than half the previous year’s supply. 

In the Textile Class, cotton piece goods imported 
increased by 1? million dollars, sarongs by nearly 
as much, gunnies by over 1} million, and silk piece 
oods by over half a million; yarns and sewing 
threads both show a decrease, especially the 
former. We must refer to the report for details 
of these. 

Imports of manufactured metals yielded an 
increase of 1? million dollars over the whole class, 
of which machinery accounted for nearly half a 
million dollars, hardware and ironware for over 
three-fifths of a million, and nails for one-fifth of 
a million, followed by iron bar and steel with an 
increase of about 150,000 dols. each, and tools, 
tramway materials, and brassware with smaller 
increases. The decreases are most marked in 
telegraph materials, cycles and accessories, zinc 
sheathing and yellow metal. Manufactured metals 
fell considerably in price in the latter half of the 


priced goods, much of which had to be disposed of 
at an actual loss. This is especially seen in wire 
nails, steel, and corrugated iron.. The Continent 
of Europe has largely increased its hold in metals, 
having risen by 41 per cent., while the United 
Kingdom, after the exclusion of telegraph ma- 
terials, is found to have risen by 22 per cent. 
The United States of America has entered the 
market in competition with the Continent in 
supplying wire nails, and is steadily securing a 
hold in machinery, tools, and hardware. Hong 
Kong is taking a front place in the cement trade, 
and it is satisfactory to see attempts on the part 
of British merchants to régain their position from 
Continental importers. In supplying paints ‘the 
United Kingdom well retained the premier posi- 
tion, but Germany takes first place in the export 
to the Colony of aniline dyes. Miscellaneous 
manufactured goods imported increased by about 
1} million dollars, of which glassware and matches 
each contributed over a quarter of a million, and 
cement about a fourth of the same amount. 

The report contains some interesting information 
with regard to the trade with the principal coun- 
tries of the world, for the details of which, how- 
ever, we must refer to the document itself. The 
United Kingdom imports increased by close on 
5 per cent., or 135,000. This increase is chiefly 
apparent in greater values of cotton piece goods 
and ssrongs, machinery, hardware and ironware, 
with other metals generally, and coal, cement, 
and paper. From the Continent of Europe im- 
ports increased by 23 per cent., or 320,0001., of 
which Germany contributed 170,0001., Holland 
53,000/., France 30,0001., Belgium 22,000/., and 
Austria 20,0001. The imports from the United 
States increased by 32 per cent., or 43,0001. Coal 
from America figures in the trade returns for the 
first time, and, combined with advances in the 
values of land, lubricating oil and metals generally, 
more than accounts for the increase. The exports 
were of a miscellaneous nature, and their most im- 
portant: feature was a decrease in the value of tin 
sent out by 580,0001. 

There are practically no mines worked in the 
colony, though oo of tin exist in the Dindings 
territory and in Malacca. The rich deposits of the 
rapidly developing Federated Malay States attract 
all the most experienced miners. The colony has 
few manufactures, the prosperity of Singapore and 
Penang being due to their positions as collecting 
and distributing centres for the produce of the 
surrounding countries. Singapore, however, has 
at Pulan Brani the largest tin-sme!ting works in 
the world. Tin-smelting works are also being 
erected at Butterworth, in Province Wellesley. 

Various establishments exist for the tinning of 
fruit, especially pineapples, in Singapore, where 
this industry first originated, and which is still the 
chief source of supply of the European and Austra- 
lian markets. The fisheries of the colony are very 
rich, and give occupation to a large number of 
a. Attention is being paid to the scientific 

evelopment, of the agricultural industries, and 
especially to the production of those which are 
peculiar to the climate, such as indigo, gutta percha, 
cocoanuts, tapioca, &. 
The total tonnage of merchant vessels arriv- 
ing and departing was 14,469,405, as compared 
with 13,187,010 in 1889. As already indicated, 
the tonnage of the German shipping in these waters 
has enormously increased of late, and the Germans 
have principally benefited from the action of the 
Shipping Conference, which by arbitrarily raising 
freights has tended to drive trade to other neigh- 
bouring ports. Of late years trade with the 
Philippines has declined, and it is impossible to 
say at present what effect the transfer of these 
islands from Spanish to American rule will have on 
the trade of this colony. From a Bangkok paper 
it ve that whereas formerly 80 per cent. of 
the shipping that entered that port was British, 
now Germany has the lead. Of the 440 steamers 
that entered the port in 1900, 44 per cent. were 
under the German flag, and 38 per cent. under the 
British. Of the total value of cargoes from foreign 
countries, 58 per cent. came by German vessels, and 
34 per cent. by British. Of the outward cargoes 
to foreign countries, 54 per cent. went in German, 
and 34 per cent. in British bottoms. The question 
of improved harbour and dock accommodation at 
Singapore is of importance, and it has become a 
matter for serious consideration whether the time 
has not come for the formation of a harbour trust. 








occur in the inner portions, but they would not 
betray their presence. 


year, leaving holders with large stocks of high- 


The legislation, education, and philanthropic in- 
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stitutions of the colony seem to be keeping up with 
the demands of the times. During 1900 the public 
health of the colony was not good, the death-rate 
being very considerably higher than that for 1899, 
being 36.25 per 1000, as against 31.66 for the 
previous year. The mean rainfall was, in inches, 
90.98 in Singapore, 108.94 in Penang, 101.15 in 
Province Wellesley, and 65.69 in Malacca. 

The postal, telegraph, and telephone services are 
being developed. The telegraphs in Penang and 
Province Wellesley, and also the inland telegraphs 
in Malacca, all of which are connected with the 
Government system in the Federated Malay States, 
are the property of the Government. The cables 
connecting the three settlements which comprise 
the colony belong to the Eastern Extension Tele- 
graph Company. The Government telephone lines 
in Singapore are maintained and worked by a com- 
pany ; in Penang, Province Wellesley, and Malacca 
they are worked by the Government ; 318 miles of 
wire are open, which are the property of the Go- 
vernment. 

Progress has been made in the construction of 
the Singapore-Johore Railway. The execution of 
this work has been much hampered by delay in the 
supply of rolling stock and permanent way and by 
local difficulties as regards labour. A number of 
public works of various kinds have been carried 
out. Speaking generally, it may be said that there 
are many signs of the increasing prosperity of the 
colony as a whole, intimately connected, as it is, 
with the welfare of the Federated Malay States. 
The towns of Singapore and Georgetown, Penang, 
continue to extend. Immigration from China 
and India shows a satisfactory increase. Con- 
currently with the general increase in trade and 
business the cost of living has advanced enor- 
mously. House rent, both in Singapore and 
Penang, has risen greatly, while the price of labour 
and building materials deters many from investing 
their capital in building operations. 





WARSHIP-BUILDING IN 1901. 
(Concluded from page 845.) 

Durine the year fourteen new ships for the Navy 
were passed through their contract trials, in addi- 
tion to twelve new torpedo-boat destroyers, four 
torpedo-boats, and two of the older destroyers after 
being re-boilered, making a total of 32 vessels in all ; 
while last year the number was 29, andif the fight- 
ing worth of the ships be considered, there is even 
a greater preponderance. This year’s list includes 
six battleships, against two last year; four armoured 
cruisers, against one armoured and one protective 
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difficulties which marked the tests of the earlier high 
steam-pressure machinery. This advance in thermo- 
dynamics, as we have from time to time pointed out, 
brought with it, as is always the case with big steps 
in progress, many little problems, which, however 
insignificant, militated against immediate success. 
But these have been tackled with a pluck which is 
sometimes lost sight of in the volume of criticism 
which has become the fashion of the period when 

imism is abroad in the land, and is ill-informed 
if not suggestive of wisdom after the affair. But 
this is by the way. Some of the changes made 
were reviewed by Mr. James McKechnie in his 
paper at the Institution of Mechanical Engineers,* 
and in other directions improvements are always 
being considered and adopted. The engine stroke 
is likely to be lengthened in the future ; the con- 
densers, in the case of large engines, are being divided 
—giving practically four for twin-engines—which 
enables frequent inspection and overhaul, to provide 
against leaky condenser tubes, with the consequent 
increase in salinity in the feed-water, while good 
results in the way of economy accrue from the 
passing of the exhaust from simple or compound 
auxiliary engines to the low-pressure receiver of 
the main engine, or its utilisation for distillers 
and evaporators. 

The list of results we give on Table IV. is inte- 
resting from another point of view, as it includes 
the first installation of Babcock and Wilcox boilers, 
other than those experimentally adopted in the 
Sheldrake ; and this adoption, it is fair to note, 
was decided upon before the Boiler Committee was 
appointed. The Sheldrake trials revealed several 
disadvantages which were overcome, and the result 
in the end has proved eminently satisfactory. 
Again, the Niclausse boiler was also ordered for a 
sloop before the appointment of the Committee— 
facts which suggest that the Department was not 
altogether oblivious to the possible advantages of 
other systems than the Belleville, although domi- 
nated by the imperative cry for uniformity which has 
for years been influencing naval construction, and 
not without reason. And it is not without in- 
terest to note here the extent of other systems of 
boilers than the Belleville adopted for other than 
small craft—i.e., for battleships and first and 
second-class cruisers. Babcock and Wilcox boilers 
are being used for four battleships, although in 
one case two-thirds of the power will, perhaps, 
be maintained from cylindrical boilers; and in 
one armoured cruiser, the Cornwall, and a second- 
class cruiser, the Challenger, the total power from 
this type of steam generator already provided for 
being thus about 100,000 indicated horse-power, 





Glasgow Exhibition with the view of making exhaus- 
tive tests ina launch. The Diirr boiler is being fitted 
to a second-class cruiser of 12,500 indicated horse- 
power, and experimentally to the Medusa, and a 
Yarrow large-tube boiler to the Medea. It is thus 
evident that, however destructive has been the 
criticism of the Committee on the Belleville boiler— 
and a report soon to be issued on the Hyacinth 
trials will, it is said, prove their case—they are yet 
apparently far from being in a position to name the 
best boiler available: they have made the pronounce. 
ment that it must be of the water-tube type. 

But to return to the steam trials of the year, 
Table IV. gives the mean results for all the large 
vessels, and Table V. for torpedo craft. It is 
scarcely necessary to warn our readers against 
deductions from comparisons of the results. There 
is no doubt that careful workmanship is conducive 
to economy : with watchfulness in screwing tubes 
and tapping or chasing junction boxes, much may 
be done to prevent leakage. Again, in the fitting 
of the casing plates, for instance, the loss by heat 
radiation may “ minimised. Other factors, how- 
ever, are operative to influence results, and in the 
absence of elaborate data it is not possible to indicate 
why the coal consumption, say, of the Irresistible, 
should be 2.4 1b., as compared on a similar trial 
with the 1.78 lb. of the Bulwark. The four ships 
at the top of the list, Table IV., belong to a new 
class, of which two others are being completed— 
named London and Venerable. There is marked 
uniformity in the power seine ft on each trial, the 
variation in the low-power trial being between 3174 
and 3281, and in the 75 per cent. power trial 
between 11,623 and 11,853, while in all cases 
the full power was exceeded by 200 to 600; but, 
after all, these variations are almost within the 
margin of error of the indicator. The power works 
out to 13 indicated horse-power per square foot of 
grate, while 24 square feet of heating surface has 
been allowed per unit of power, the power being 
equal to over 11 indicated horse-power per ton. But 
these results are to be excelled in our later battle- 
ships where it has been considered desirable to 
increase the speed from 18 to 19 knots. And in 
this connection it is interesting to note the striking 
similarity in the speed of these four ships—the 
variation is between 18.13 and 18.22 knots. This is 
got from a power equal to the displacement tonnage. 

The Albion and Vengeance belong to the Canopus 
class, in which an effort was made to produce 4 
medium-sized battleship ; the difference when com- 
pared with their predecessors being that 6-in. 
Harveyised armour was used-on the broadside 
instead of 9-in.; now 7-in. Krupp steel is re- 








TABLE IV.—RESULTS OF OFFICIAL STEAM TRIALS MADE DURING 1901 BY NEWLY-CONSTRUCTED BRITISH WARSHIPS. 
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deck cruiser of the first-class last year ; while in| 
1899 we had only three battleships and two first- | 
class cruisers, although the number of small craft 
brought the total number of vessels up to 37. This 
year’s work of the engineering department under 
Sir John Durston, K.C.B., has therefore been very 
important, and it is a striking fact that, with few ex- 
ceptions, the programme of trials for almost every 
ship has been carried through without any of the 


a boilers in two sloops. The Niclausse 
boiler is being fitted to two armoured cruisers, each 
of 22,000 indicated horse-power, as well as to two 
sloops. There is no mention of this type of generator 
in connection with the new vessels soon to be given | 
out, but it is probable that the Admiralty will pur- | 
chase a small boiler of this type exhibited at the| 


* See pages 267 and 298 ante. | 





garded as sufficient, but a wider area has to be 
protected, so that size and displacement go on 
increasing. Of these six ships, the Vengeance has 
the best record for coal consumption. On the low- 

ower trial the rates were: Vengeance, 1.69 Ib.; 

oliath, 1.73 lb.; Canopus, 1.82 lb.; Ocean, 
1.84 lb.; Glory, 2.15 lb.; and Albion, 2.17 1b. On 
the trial at about 16,000 indicated horse-power the 
Vengeance was run for 1.51 lb. per unit of power, 
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TABLE V.—Tr1iA1s or TorPEDO-Boat DESTROYERS AND TORPEDO-BOATS DURING THE YEAR 1901. 
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* Trials after re-boilering by Messrs. Earle’s 
(a) Three hours full ;ower coal-consumption trial. 


and the other ships ranged up to 1.81 lb., while on 
the full power trial the Glory returned 1.58 Ib., the 
Vengeance 1.72 lb., the Albion again topping the 
score at 2.04 lb. The speed anticipated in design 
was 18} knots ; and all of them proved capable of 
doing from 18.4 to 18.5 knots. The ratios of 
power to surface and weights are in this case about 
the same as with the Formidable class. 

The four armoured cruisers on the list belong to 
the Cressy class ; the prototype. was tried last year, 
and gave results equal to the average of the four on 
the list. The remaining vessel of the class, the 
Euryalus, has been delayed by force majeure. 
They were designed to steam 21 knots, but, as a 
matter of fact, they have exceeded this, ranging 
up to 22.06 knots in the case of the Hogue, the 
variations of the five tried being between 21.6 
and 22 knots—a realisation of design which has 
ever been characteristic of Sir William White’s 
ships. The power necessary to get this result— 
about 21,400 indicated horse-power—works out to 
11.9 indicated horse-power per ton; but for the 
23-knot cruisers now building this ratio has had to be 
increased. The Pandora belongs to the ‘‘ P ” class, 
of which eleven have been built, and all have now 
passed through their trials. They have various types 
of small-tube or express boilers, in which forced 
draught on the closed stokehold system is applied ; 
and to get the power of 7300 indicated horse-power 
from machinery weighing about 176 tons, an air 
pressure of from 2 in. to 3} in. had to be resorted 
to, and this power is at the rate of over 40 indicated 
horse-power per ton, 20 horse-power being got 
per square foot of grate. The three sloops do 
not call for much comment; the trials were not 
extensive enough to enable any comparison 
between the boiler system to be made. 

Turning now to the Table of trial results of tor- 
pedo craft, including 18 vessels, while last year the 
number was 15; but this almost completes the 
number of vessels in hand; and in view of the 
appointment of a committee to inquire into the 
strength and design of these vessels, it is not im- 
probable that the ordering of the 10 boats already 
authorised will be delayed. The committee, pre- 
sided over by Admiral Rawson, includes in its 
membership Dr. John Inglis, Professor Biles, 
Mr. Archibald Denny, and Mr. Deadman (of the 
Admiralty), and originated in the unfortunate 
disaster to the Cobra, fitted with Parsons’ tur- 
bines, which gave such satisfactory results in 
respect of speed alike in the Cobra and Viper. 
They have not been approached yet by vessels 
with reciprocating engines. Three firms essayed 
to excel 32 knots ; but the Albatross was last year 
accepted at 31.55 knots for 7732 indicated horse- 
power and 2.26 lb. coal consumption—the latter a 
splendid result ; this year the Express has been 
accepted at 31.021 knots for 8577 indicated horse- 
hag and 2.29 lb. coal consumption ; the Clyde- 

nk high-speed boat, the Arab, has not yet been 
subjected to her official trials. It will be seen 


(d) Three hours’ full-speed trial. 


that in only one case, in Table V., did the coal 
consumption exceed the 24 lb. per unit of I otto 
stipulated for in the specification ; it ranged from 
the 2.2 lb. of Palmer’s Myrmidon to 2.502 lb. of 
Laird’s Sprightly ; but comparisons here are specially 
illusory, as Palmer’s Syren, of the same design and 
equipment as the Myrmidon, burned 2.49 1b. In 
former vessels 2.2 lb. and 2.3 lb. were frequently 
attained, but on an average this year’s results may 
be considered very satisfactory. In the 30-knot 
boats there is a range in power between 6141 and 
6961 : but 6400 seems a fair average, which means 
nearly 20 indicated horse - power per ton of 
displacement. The Charger and Hasty —s to 
the original order of 26 and 27-knot boats ; these 
two were built by Yarrow, and re-boilered by 
Earle’s Company. They are between five and six 
years old. ey were of 26 knots speed when new ; 
the new boilers have not added anything on this 
score, 

The four torpedo-boats included in our list are 
interesting because of the fact that they mark an 
advance upon the 130-ton vessels hitherto built ; 
their displacement of 180 tons enables the scant- 
lings to be much heavier, so as to improve their 
sea-going qualities. The speed, too, is higher 
—25 as compared with 23 knots; and in the last 
the remarkably low coal consumption of 2.009 Ib. 
is recorded. This, if we mistake not, is the lowest 
rate of consumption recorded for torpedo craft for 
many years, if, indeed, it has ever been excelled. 
The Admiralty have since ordered four more vessels 
of the same type from Messrs. Thornycroft, and 
have, we understand, laid it down as a condition 
that, as far as possible, the parts of the machinery, 
&c., of all eight boats should be interchangeable. 
This is an important move, which must be com- 
mended and ought to be extended. Our warships, 
by reason of the necessity of getting the highest 
results per unit of weight and for other reasons, are 
specially liable to get out of gear, and it is of the 
greatest importance that their repair should be 
executed in the shortest possible time. Victory 
must rest with the navy which can get a second 
fleet to sea after the first decisive engagement 
cripples, more or less, all the vessels engaged. It 
may therefore be most advantageous to refit one or 
two ships with available items from others. For 
ordinary overhaul, &c., the advantages are already 
appreciated in other branches of engineering. There 
are difficulties, but that is only another way of 
saying that the ordinary zest of the technical officers 
at the Admiralty will be quickened. 





NOTES. 
Larce German Sea-Gorne LicHTERS. 

THE opinions about the merits of large sea-going 
lighters appear to be fairly divided ; in any case, 
warning voices are =a being raised against 
them. Still their number goes on increasing, and 


paratively modern craft, so there is probably more 
reason to = with those _ favour im new de- 
parture, the more so as they apparen are not 
afraid of backing their faith Ping ie with their 
—— Rotterdam, Hamburg, and Bremen have 
all gone in for this system of transport on an 
increasing seale, but whilst the Dutch lighters 
were intended for the English trade, the Ger- 
man firms have hitherto mostly confined them- 
selves to the Rhine and the Baltic trade. A 
new move has, however, now been made, 
and recently the lighter Nordsee arrived at Konigs- 
berg with a cargo of coal from Sunderland, having 
first brought a cargo of stone from the Rhine to 
Middlesbrough. Another similar lighter, the 
Nation, has taken a cargo of coal from the Tyne to 
Rostock. These lighters, which are specially built 
for the purpose, and have the a rances of 
steamers, minus their self - pro g qualities 
(there being only a donkey engine for the winches), 
have a capacity of 1200 tons, with a depth in the 
water of only 14 ft. They are consequently able 
to enter ports which are too shallow for ordinary 
coaling steamers. On shorter voyages the tugboats 
often take two of these lighters in tow. It is 
thought that these lighters will be able to secure 
return freights of timber, for instance, more espe- 
cially from the Finnish ports, at which there are 
many sawmills, 


Tue Institution oF MECHANICAL ENGINEERS. 


On Friday last a general meeting of the Insti- 
tution of Mechanical Engineers was held, the 
President, Mr. William H. Maw, being in the 
Chair. The paper down for reading and dis- 
cussion was entitled ‘‘ The Microscopical Ex- 
amination of the Alloys of Copper and Tin,” 
by Mr. William Campbell, B.Sc. (Durham), of 
Columbia University, New York, late of the 
Royal School of Mines, London. This was a long 
and interesting paper, and will form a valuable 
addition to the Transactions of the Institution. 
In consequence of the Christmas holidays we have 
to go to press much earlier than usual this week, 
and we therefore propose delaying our report of 
the proceedings until our next issue. The paper 
is described by the author as an appendix to the 
report of the Alloys Research Committee; but 
the Council of the Institution concluded that it 
should be read and discussed separately, as there 
were many points dealt with by the author 
that were most suggestive to engineers. The 
experiments dealt with by the author were made 
in the metallurgical laboratory of the Royal 
School of Mines, London, with a view to ex- 
plaining the complete freezing-point curve of the 
copper-tin alloys published in the fourth report of 
the Alloys Research Committee, and to note the 
change of structure due to casting. The author not 
being present, the paper was read by the Secretary, 
and was illustrated by a number of lantern slides. 
In the discussion which followed, besides the Pre- 
sident, the following gentlemen spoke: Sir W. 
Roberts-Austen; Dr. Rose, and Messrs. Neville 
and Haycock, whose joint researches had been on 
similar lines to those of the author, and Mr. J, 
Milton, of Lloyd’s. 


Lieut O1t-Fvuet Borer. 


Messrs. Merryweather and Sons, of Greenwich, 
have just constructed a novel boiler for burning petro- 
leum fuel. It is intended for a gentleman’s yacht on 
which an engineer will not be carried, the owner 
being able to steer the boat, control the engines, 
and regulate the fire without leaving his position 
aft. The weight of the boiler is only 16 cwt., and 
it will develop about 26 indicated horse-power. 
The space occupied, without uptake, is 5 ft. 6in. 
high and 2 ft. 6in. wide. The boiler is fitted with 
157 water tubes passing through the firebox, and 
has a total heating surface of 81 square feet. The 
evaporative capacity is large—700 lb. of water per 
hour at and from 212 deg. Fahr., 1 lb. of ordinary 
petroleum evaporating 11lb. of water. Owing to 
the arrangement of curved and inclined tubes 
opening at each end to the water space, the circu- 
lation is very good and priming is avoided. The 
shell is of steel and the firebox of Lowmoor iron. 
By breaking the joints formed by angle-iron rings 
at the firebox and uptake, the firebox can 
be easily removed and the whole of the tubes got 
at for cleaning or repairs. The petroleum fuel 
arrangement consists of a hand-force pump, oil 
reservoir, and vaporising burner. In starting, a 





new routes are included in the traffic of these com- 





small quantity of petroleum is first lit in a dish 
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surrounding burner, over which the vaporiser tubes 
are placed. Oil supplied to.these tubes, under air 
pressure of about 30 lb. per square inch from the 
hand-pump, is vaporised and passes into the burner 
tube through a regulating nozzle, drawing in 
sufficient air for perfect combustion. A clear 
flame of great heat is thus obtained, free from 
soot or free oil. When engines are stopped, the 
regulator is shut down, leaving a small flame in 
boiler to keep the vaporiser heated and make up 
for radiation until engines are again started. 





YEAR-BOOKS AND ANNUALS. 

The Post Office London Directory. London: Kelly’s 
Directories, Limited, 182, 183, and 184, High Holborn, 
W.C.—This is the one-hundred-and-third edition of 
probably one of the biggest books published, and, we 
might add, one of the most frequently consulted. There 
are 3356 pages, exclusive of advertisements ; and long 
experience has proved its unfailing accuracy. Events 
of as late a date as December 3 are included, so that 
it will be recognised that it is well up to time. 


Fowler’s Mechanical Engineer's Pocket - Book for 
1902. The Scientific Publishing Company, Man- 
chester. [Price 1s. 6d.]—The matter in the new 
edition of this pocket-book has undergone some 
rearrangement. The electrical section has been 
somewhat shortened, in view of the issue of a 
special electrical sing wth by the same pub- 
lishers., Mr. Dunlop has contributed a section on 
valve design, part of which is, it is claimed, novel. 
The book is, on the whole, well arranged, but the 
logarithmic tables are spread over too many pages, 
and would be more convenient if they had been com- 

ressed into less space by the adoption of a smaller type. 
enced to facilitate reference, such tables might 
well be placed next the cover, at either the beginning 
or end of the volume. We note an error as to the 
shape of the international standard metric thread, 
which is said to be exactly similar to the Sellars, It 
is true that the angle is the same, as is the flat at the 
top of the threads, but the groove at the bottom of 
the threads is rounded, and not flat, as in the Sellars 
system. The description of the B. A. standard thread 
also requires revision to bring it into accord with the 
last report of the Committee on Small Screws, since 
the threads are now flat at top and bottom in place of 
rounded, The volume contains numerous tables of 
results, and notes likely to be useful to engine and 
machine designers and shop-managers. 


The Mechanical World Pocket-Book and Diary for 
1902. Emmott and Co., Limited, Manchester. 
[Price 6d.]—This really remarkable little book con- 
tains this year a table of four-figure logarithms and 
antilogarithms, a fact which in itself is a striking 
testimony to the growth of mathematical knowledge 
amongst draughtsmen, for the use of which the book 
is specially designed. When the first edition was issued, 
15 years ago, we question if one draughtsman in 
twenty had any but the haziest ideas as to the use of 
logarithms, and this twentieth exception, more likel 
than not, never used them in his work ; a fact whic 
is not remarkable in view of the practically exclusive 
use of cumbrous seven-figure tables in the school 
courses of mathematics. In the make-up of these 
and other tables, however, we hold that the editor 
of the diary has made a mistake, since the tables 
are printed on opposite sides of the same leaf, in 
place of on opposite pages. Hence, to find loga- 
rithms of two numbers, it must often be nec 
to turn over a page, in place of the whole being in 
view at once. As usual, the bulk of the volume deals 
with machine details, and numerous graphs are given 
to facilitate the determination of dimensions and the 
like. We note that whilst particulars are given of 
the Whitworth and Sellars systems of screw threads, 
the standards recently adopted by the cycle manufac- 
turers have not yet made their appearance here, 
though they are likely to become of increasing im- 
portance as time goes on, and as cast iron becomes 
more frequently replaced by steel castings. The 
section on electricity now contains some notes on the 
care and management of dynamos and motors. 


The Royal Navy List, Liary, and Naval Hand-Book 
for 1902. London: Witherby and Co., 326, High 
Holborn.—This annual, issued in conjunction with 
Lean’s Royal Navy List, is a most useful diary for the 
increasing number of citizens interested in the Navy, 
for it gives much data in handy form for reference. 
While not desiring to emulate Oliver Twist, we cannot 
resist the temptation of suggesting that a complete 
list of British and foreign ships and their particulars 
of design would greatly add to the value of the book. 
Mr. L. G. Carr Laughton’s readable essay on the naval 
progress of the year suffers from having to be written 
in October. The Director of Dockyards’ knighthood 
is omitted on page 61. The paper is exceptionally 
good, and that cannot be said of all diaries, 





The Practical Electrician’s Pocket-Book and Diary. 
Edited by H. T. Crewz, M.I. Mech. E. London: 
8. Rentell and Co. [Price ls.]—The present issue 
constitutes the fourth edition of the ‘Practical 
Electrician’s Pocket-Book and Diary,” a publica- 
tion issued apparently for the use of dynamo atten- 
dants, and of workmen engaged in the electrical 
trades generally. That this is the class appealed to by 
the book gains confirmation by the inclusion amongst 
its advertisements of one setting forth the objects and 
advantages of the Electrical Trades’ Union. Bein 
pre for the use of this particular class, the letter- 
press is largely made up of generalities, and, with the 
exception of some notes on wiring, compiled apparently 
from the catalogues and working directions issued by 
the owners of special systems, but little in the way 
of detailed information likely to be useful to the 
estimator or designer is provided. We notice that 
the author of the section on steam engines claims to 
know of a triple-expansion marine-type engine which 
is ‘‘doing 1 indicated herse-power hour on 9.9 lb. of 
steam.” We are afraid few engineers will accept 
such a statement, in the absence of a very detailed 
record of the observations on which it is based. The 
volume, which is of a convenient size and well printed, 
deals in a more or less perfunctory fashion with most 
branches of the electrical trades, and is quite pro- 
bably well suited to the demands of the special class 
catered for. 


Water Works Directory and Statistics, 1901-2.—G@as 
Works Directory and Statistics, 1901-2.—These works, 
each ? iced at 6s. net, have been issued by Messrs. 
Hazell, Watson, and Viney, 52, Long Acre, W.C., 
and give records respectively of gas and water 
undertakings throughout the United Kingdom, with 
details of the works, producing and storing capacity, 
consumption, rates, and a list of the officials con- 
cerned. Such facts are arranged under the names of 
the undertakings, which are given in alphabetical 
order, while in addition there is in each book an 
alphabetical list of officials. The books thus fill a 
most useful place in technical literature. 


Calvert’s Mechanic’s Almanack. London: John 
Heywood. [Price 4d.]—The new issue of ‘‘ Calvert’s 
Mechanic’s Almanack ” shows that, in spite of com- 
petitors, this unpretentious little annual has still a 
following in the ranks of mechanics. A large pro- 
portion of the contents, it is true, have little connec- 
tion with matters of engineering interest, though this 
year there are, perhaps, fewer of the general non- 
technical notes than usual, The workshop hints include 
remarks on the use and care of files; while apprentice- 
draughtsmen may find useful a series of notes on 
colouring. 


Whitaker’s Almanack, 1902, by JoserpH WuITAKER, 
F.8.A. London Office—12, Warwick-lane, Paternoster- 
row. [Price 2s. 6d. net.]|—A review is superfluous, 
for any one who would read it knows already 
of the excellence in arrangement and reliability 
of ‘* Whitaker’s.” Here we have 472 pages of 
accurate and up-to-date information on everyday 
subjects of interest regarding home affairs, in addition 
to a similar review of colonies, foreign countries, the 
war, sport, with articles on submarine boats, the 
census, local taxation and munici indebtedness, 
scientific and engineering summary, dramatic summary, 
patents and inventions, old age pensions, the housing 
of the poor, foreign weights and measures, shipping 
and shipbuilding throughout the world, railways of 
the United Kingdom and India, and similar topics. 
But much of the value is lost owing to deficient and 
defective indexing. 


The Guide to South Africa. Edited by A. SAMLER 
Brown and G. Gorpon Brown. London: Sampson 
Low, Marston, and Company, Limited, St. Dunstan’s 
House, Fetter-lane, Fleet-street, E.C. [Price 2s. 6d. ]— 
The sesegeiry soe spe of a termination to the war, 
the Prince of Wales’s eloquent and well-timed plea for 
emigrants for the colonies, combined with the fact that 
Germany is sending to South Africa special com- 
missioners to report on the means to be adopted for 
securing a share of the probable trade development, 
invests with special importance this guide, which is 
the cheapest we have seen. For settlers, tourists, 
sportsmen, and invalids there is given a mass of useful 
information, concisely stated, carefully verified, and all 
well-indexed, so that the reader may at once find out 
facts—climatic, meteorological, agricultural, geological, 
of trades and products, of habits and costs of living, 
of routes, rates and regulations, government and 
otherwise ; while the series of maps is worth the cost 
of the whole book, which is specially prepared for the 
Union-Castle Line. 


American Mines Annual, 1902. o— E. Vigouroax 
e 


and Co., publishers, 1278, Broadway, New York City. 
[Price 5 dols.]—This, the first edition of this annual, 
gives a list of all active mines throughout the United 
States, naming officials, capital, office, and the location 





of the mine; but there is no indication of the com. 
mercial value of the undertakings, either as regards 
capacity, output, —_ or the current quotation of 
shares. It is the dearest of annuals before us. 


Hazel’s Annual for 1902. Edited by W. Pater 
B.A. (Lond.). London: Hazell, Watson and Viney, 
Limited, 52, Long Acre, W.C —It is a trifle unfor. 
tunate that our first reference to this Annual was 
fruitless. We wanted to know the population of the 


&| United Kingdom and other countries, and not finding 


it under ‘‘ Population,” had to turn to other books; 
but as to the value of this ‘‘ cyclopzdic record ” 
there is no question, and this year new articles are 
iven on ‘‘Electricity,” ‘‘ The Coronation,” “ Glasgow 
xhibition,” ‘ Navies,” ‘‘ Railways,” ‘‘ Engineering 
and other Schemes.” ‘ Art,” ‘‘ Literature,” ‘‘ Tele. 
hones,” ‘‘ The War,” and other topics where progress 
falls to be recorded. 


The “ Daily Mail” Year-Book for 1902. Edited 
by Percy L. Parker. Published by Harmsworth 
Brothers, Limited, London, E.C. [Price 1s.]—This 
is a book of reference well worth the price, as, apart 
from the mass of facts well indexed for reference, 
the contents are so arranged as to encourage reading 
from board to board. The story of the year is told by 
Justin McCarthy, the coming Coronation, and the life- 
story of the King and Queen reviewed. Then follow 
fourteen sections, the enumeration of which suggests 
the scope of the book: personal, questions of the day— 

litical, &c., commercial details—with technical 
acts—financial, Army and Navy, local government, 
religious and educational, travel and traffic—with 
details of all systems of traction,—postal, telegraphic 
and telephonic, legal, geography and maps, profes- 
sional and business, sport an + Rect tables and 
calendar. We could have wished for better paper. 


The Railway Diary and Officials’ Directory, 1902. 
Published by McCorquodale and Co., Limited, Card. 
ington-street, Euston-square, N.W. [Price 1s.].— 
This book is all that its name implies, and has a long 
record of appreciation on the part of those in the 
accountant and other departments of railway offices 
for ready-reckoning tables, and details of traffic are 
given, along with much information of similar 
usefulness, 

Calendars.—Messrs. Bemrose and Sons, Limited, 
23, Old Bailey, London, E.C., send four easel calen- 
dars, published at ls., which show each day in clear 
legible oe) (1) With a proverb ; (2) a quotation 
from Shakespeare; (3) a verse from one or other of 
the great authors; or (4) the simple record of the 
sun’s daily rounds, so that all tastes may be satisfied. 
—McCorquodale’s Railway Almanack gives data re- 
garding railways; it is an indispensable wall decora- 
tion in railway offices and signal cabins.—Rugby 
Portland Cement Company, as usual, send an immense 
cardboard with the monthly calendar and attractive 
landscape pictures representative of various periods in 
the geological history of the world.—Messrs. George 
Cradock and Co., Wakefield, send a calendar for each 
month, printed so that he who runs may read.—We 
have also received calendars from Messrs. Thomas 
Sumner and Sons, Victoria Iron Works, 20, Derby- 
road, Liverpool; Dickson and Mann, Limited, 7, East 
India-avenue, London, E.C. ; and the Hunslet Engine 
Co., Leeds. ’ 





Frencn MrtatiureicaL Inpustry.—The production 
of pig in France is increasing, but scarcely so rapidly as 
— perhaps, be supposed. The output in 1900 was 
2,699,000 tons, as compared with 2,578,000 tons in 1899, 
2,525,000 tons in 1898, and 2,484,000 tons in 1897. In 
1892 the corresponding output did not exceed 2,057,000 
tons ; and in 1887 it stood at 1,568,000 tons. The produc- 
tion of iron is quite stationary in France, but that of steel 
is making fair progress. The output of iron in 1900 was 
745,000 tons, as compared with 834,000 tons in 1899, 
766,000 tons in 1898, and 784,000 tons in 1897. In 1892 
the total stood at 829,000 tons, and in 1887 at 772,000 
tons. The production of steel in France last year 
was 1,265,000 tons, as com with 1,240,000 tons in 
1899, 1,174,000 tons in 1898, and 995,000 tons in 1897. 
In 1892 the output was 683,000 tons; and in 1 
493,000 tons, In the eight years between 1884 and 
1891, inclusive, the average output of pig in France was 
1,733,000 tons per annum; that of iron, 810,000 tons 
per annum ; that of steel, 531,000 tons per annum. 
In the nine years pace = open inclusive, the 
average production of pig was tons per annum ; 
of iron, 789,000 tons per annum ; and of steel, 955,000 tons 
perannum. Comparing the second period with the first, 
we accordingly arrive ab an average increase of 605,000 
tons per annum in the production of pig, an average de- 
crease of 21,000 tons per annum in the production of iron, 
and an ave increase of 424,000 tons per annum in the 
production of steel. The increased use of steel accounts, 
of course, for the diminished outputof iron. The increase 
in the oubputof steel in France is shown to be as much as 
80 per cent., while the increased production of pig also - 
comes out at 35 yer cent. 
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INDUSTRIAL NOTES. 


Peruars the most important industrial movement 
that has ever taken place has just been inaugurated 
in the United States. It is nothing less than an 
attempt to organise a system of conciliation and arbi- 
tration on a national scale to deal with all labour 
disputes in the Federal Union of America. It has 
doubtless been felt that if the vast industrial trusts 
and the gigantic labour organisations of the States 
were to come into conflict upon a matter in which 
the latter bodies were united, the result would be 
little less than a disastrous civil war, only that the 
battle-ground would be labour rather than politics. 
The convention just held in New York was con- 
vened to consider a scheme devised for the purpose 
of averting strikes and lock-outs, or to prepare such 
a scheme on the basis suggested by those who took 
the initiative. It would seem that Bishop Potter 
conceived the idea, and consulted others on the 
subject. The result has been a great convention, 
attended by two British delegates, at which the pro- 
posal was adopted, and a powerful and influential com- 
mittee of thirty-six has been formed to consider how 
best to realise the idea, and secure the means for its 
attainment. The committee consists of twelve repre- 
sentatives of organised labour, twelve representatives 
of the great labour-employing concerns, and two inde- 
pendent public men of repute and recognised ability. 
The body which inaugurated the convention was the 
National Civic Federation. The American Federation 
of Trades is represented on the committes by Mr. 
Samuel Gompers, president, and Mr. Frank Morrison, 
secretary ; capital be Mr. John Rockefeller and ex- 
President Cleveland ; and the public by Bishop Potter, 
Archbishop Ireland, and other well-known men. 

The object of the Association is the peaceful solu- 
tion of labour disputes, by averting strikes and lock- 
outs, and initiating negotiations for the settlement of 
difficulties and disputes as they arise. Efforts to 
effect this by conciliation will be made at once without 
waiting for an invitation from either party ; but arbi- 
tration will only be resorted to when it is proposed 
or agreed to by both parties. It is a purely voluntary 
body, without legal powers, nor does it seek any. 
The American Federation of Labour has always been 
and is opposed to compulsory arbitration. Its organ, 
the American Federationist, has frequently referred 
to and condemned the New Zealand Act, and will 
doubtless denounce the Labour Act just passed by 
New South Wales ; but it is a strong advocate of con- 
ciliation. It is said that the movement is regarded 
with hopefulness in America, It is a spontaneous 
effort of practical men, business men engaged in com- 
merce, trade, labour, and others engaged in national 
or public affairs. It is no doctrinaire movement, with 
a cut-and-dried social theory as its product; it is 
rather a kind of rule-of-thumb device for the attain- 
ment of a certain end, by the readiest and easiest 
available means suited to the occasion. In these 
methods Americans excel. If the newly constituted 
body harmonise the conflicting interests of capital and 
labour, it will also help to harmonise the interests of 
all classes of the community. Latterly class anta- 
gonisms have tended to develop and extend in America; 
an arrestment of those forces will be for good. Peace 
is the soil in which trade and commerce can best 
flourish, and all that promotes industrial peace de- 
serve commendation. It is fortunate that English 
labour was represented at the New York Convention, 
for the delegates will be able to report thereon to their 
comrades in this country on their return, 





The Amalgamated Engineers’ Journal for the last 
month in the year states that ‘‘ trade remains quiet ; ” 
and it adds, ‘*it behoves all to be careful in behaviour, 
so as to keep the unemployed list down to the lowest pos- 
sible limits.” Wages movements are reported in Scot- 
land, but they have not gone beyond the local stage. A 
— has been held with the Employers’ Federation, 
when the terms of settlement were discussed, and some 
changes were submitted, ‘‘in some respects slightly 
amended.” These are to be dealt with in a special 
circular addressed to the members. The total member- 
ship has reached 90,967, showing an increase of 281 on 
’ the previous month. The number on donation benefit 
increased from 2723 to 3082; on sick benefit, from 
1957 to 2071 ; and on superannuation benefit, from 3989 
to 4012. The large aggregate increase on the funds is 
not abnormal for the time of year. The election of 
general officers has resulted in the re election of all 
concerned ; but for a vacancy caused by death another 
election is required. Notice is given that contingent 
and superannuation benefit can only be given by order 
of the general council. The new rules are being cir- 
culated at 2d. per copy, but new members have to psy 
4d. per copy as heretofore. A manual has been issued 
for auditors, setting forth their duties under the new 
tules. Instructions are also issued as to the benevolent 
fund, &c. Nominations are due for the general council, 
the areas being covered by sixteen divisions. In this 
grouping of branches there is a combination of local 


be attained under the old methods of election of the 
general council. Attention is called to the facilities 
offered to students by the Technical Education Board. 





The report of the Boilermakers and Iron Shipbuilders 
states that the returns from several districts indicate 
‘*a slackening off in the booking of fresh orders.” 
But it adds there is no need of panic or dismay. 
After five years of exceptional prosperity, a few lean 
years are regarded as inevitable. It reminds the 
members that the union is strong numerically and 
financially, and that it will bear the strain if they act 
loyally together. The returns as regards recipients 
of benefits only show an increase of 16—from 4368 in 
the previous month to 4384 in this month’s returns. 
Members on travel, 34; members signing the vacant 
book, 367—decrease, 67 ; members on home donation, 
1721—increase, 59; on sick benefit, 1550—increase, 
28; on superannuation benefit, 742—increase, 24. 
Those figures are very encouraging, for the actual 
number of unemployed is two less than in the previous 
month. The members of the union in South Africa 
have applied for permission to open a new branch in 
Cape Colony, which has been granted. The report states 
that many members have migrated there, and others are 
going, which is an indication that the war is nearing its 
end. Members out of employment are informed that 
men are still wanted at Messrs. Harland and Wolff's, at 
Belfast, but it adds that the Council have decided not 
to send men away from their homes until the holidays 
are past ; but, if willing to go, their expenses will 
paid. The newapprenticeship agreement, applying to 
shipyards only, has been ratified by 25,080 votes for ; 
against, 12,213; majority for, 12,867. Members are 
notified that they must work in accordance with the 
decisions of the Standing Wages Committees in the 
several districts, composed of employers and employed. 


The report of the Ironfounders’ Society indicates 
that trade is seriously slackening off in this branch of 
industry, though the actual number on the funds has 
only ‘astnaneil tay 285. That, however, is a large in- 
crease in a month. The total number in receipt of 
benefits was 2974; last month 2689. Of the total, 1348 
were on donation benefit—increase, 218; on sick benefit, 
479—increase, 31 ; on superannuation benefit, 983—in- 
crease, 17; on other trade benefits, 162—increase, 69; on 
dispute, two only—same as last month. The weekly 
cost of benefits was 973/. 14s. 6d., or nearly 1s. 1d. per 
member per week. The total number of members was 
18,333 ; total funds in hand, 105,339/. 2s. ; increase in 
the month, 223/. 14s. 9d. As regards the state of trade, 
the returns indicate a worse position than the list of 
members on the various benefits, for it shows the pre- 
sent tendency towards a more serious slackening off in 
the near future, unless a change for the better takes 
place. Instead of 24 branches, with 3562 members, 
reporting trade to be very gocd, only 11 branches, 
with 968 members, so reported. here were 72 
branches, 
which reported trade to be from moderate to very 
good ; last month 77 branches, with 10,731 members, 
so reported. Declining and slack, 20 branches, with 
3270 members; last month, 13 branches, with 1325 
members. In 35 branches, with 6998 members, trade 
is described as ‘‘short time,” ‘‘ bad,” and “very 
bad ;”? last month 37 branchee, with 6211 members, so 
reported. It would seem that the slackness is increas- 
ing in some of the busiest centres. Inquiries are on 
foot as to the number of foundries in which iron- 
moulders make moulds to be cast in brass. 1t is esti- 
mated that in three-fifths of the branches ironmoulders 
are so engaged. It is to be hoped that this inquiry is 
not for the purpose of disputing as to lines of demarca- 
tion, as such disputes cause ill-feeling and cost money. 


The report of the Associated Blacksmiths is more 
encouraging than the three preceding ones. It states 
that the past month proved to be a very satisfactory 
one. Only 78 members were on unemployed benefit, 
147 on sick benefit, and 39 on superannuation benefit. 
The membership increased by 29. Only an increase 
of three signed the vacant book. Trade is keeping up, 
the report says, but the outlook is not so good. 
Members are urged to be careful of their employment, 
and not to throw it up lightly, as it is not so easy as 
it was to obtain employment. A period of lean years 
is predicted, and therefore the need of care. 





The American Federationist for December is full of 
interest for those who desire to watch the progress of 
trade unionism in the United States. It represents 
the best side of American trade unions, moderate in 
policy, an advocate of conciliation, and yet a firm 
upholder of the rights of labour. It condemns the 
one-man policy of the Knights of Labour, and the 
mad rush into strikes, without due consideration, and 
without any serious effort to effect a settlement by 
conciliation. In its review of the past year it states 
that trade was brisk in every department of industry; 
there was a large increase in the number of union 





and general interests, on much broader lines than could 





members and a greater patronage of trade-union 
labels, and also abraines in wages in many trades, 





with an aggregate of 8065 members, |. 


There are several articles on the history of American 
Labour Movements, and much information from the 
organisers as to the being made in the several 
States of the Fede: Hion, One article is devoted 
to the question, ‘Wil! starvation help?” The 
socialists often indicate that it will help them; the 
writer contends that starvation cannot help progress 
in the right way. Famine may and will produce 
discontent, but rather retards than helps healthful 
developments, socially as well as physically. 


The engineering trades throughout Lancashire have, 
asa rule, a fair amount of work in hand at the closs 
of the year, except the textile machine - making 
branches. But the fewness of new orders of any 

reat weight indicates a slackening off in the near 
uture pn 5 something turns up to give a new spurt 
to trade. Locomotive builders have enough work on 
hand to carry them well over the coming year, but 
offers of new work have fallen off considerably. Elec- 
trical engineers also are full of work for a long time 
ahead. Machine-tool makers have still a fair amount 
of work on hand, but a slackening off in new work 
is perceptible. Boilermakers are not so with 
work as they were. The iron and steel trades are 
reported to be quiet; the collapse in Scotch warrants 
at the end of last week caused buyers to be extremely 
shy of business. Inthe Manchester and Salford district 
the general condition of employment is not good. 
branches of trade unions with 24,797 members, 5 per 
cent. were unemployed, as compared with 4.5 per cent. 
in the month previous. Engineers, machine-makers, 
smiths and strikers, and iron and steel wire-drawers 
report trade as moderate; iron and brass-founders as 
bad ; at Stockport and Warrington trade is good. 








In the Wolverhampton district business in the iron 
and steel trades has been slack ; sales few in number, 
and limited in quantity. Best bars maintain their 
quoted rates for the last six months, as the makers 
have sufficient orders in hand to carry them well over the 
first month in the new year. In other qualities there 
has been a downward tendency in prices. A few 
orders for special makes of unmarked iron are the only 
exception. The ro of fuel, and foreign competi- 
tion, are said to the chief causes of the lack of 
orders, producers not being able to further reduce 
their prices to obtain orders. Steel-makers have been 
busier, as the German competitors have been unable to 
fulfil their contracts for prompt delivery. Returns to 
the labour department state that employment is not 
so good on the whole as it was. Steel smelters are on 
full time, and mills and forges have been running 
nearly full time. Electrical engineers are not so busy, 
and night shifts have been abandoned. Engineers 
report trade to be moderate ; ironmoulders, boiler- 
makers, bridge and girder constructors, and gasholder 
erectors as good, cycle and motor makers as quiet. 





In the Birmingham district business was slack in 
the iron and steel trades at the close of last week, 
before the Christmas holidays. As vegards rates, 
makers of best bars keep up their quotations, but 
makers of common qualitics have been obliged to relax 
their terms in order to secure orders. Sheets have 
been lower in price, and the demand for structural 
work has rages off. : A parr oo in steel 
is reported. e general state of employment appears 
to m4 little hele. In teanches of trade Snide 
with 17,789 members, 3 per cent. were reported to be un- 
employed, as compared with 3.6 per cent. in the month 
previous. Ten branches of the engineers report em- 
— to be moderate, one good, and one bad. 

leetrical engineers continue to report trade as good. 
Tool-makers, ironfounders, motor-makers, smiths, and 
strikers also report trade as moderate; pattern- 
makers and the cycle industry as quiet. Employ- 
ment in the engineering trades at West Bromwich is 
reported to be good; at Coventry and Redditch as mode- 
rate. 





The threatened strike in the Scotch iron-moulding 
trades has been averted, or at least postponed. The 
union men have decided to accept the offer of the em- 
ployers, to wait for three months before taking further 
action ; if at that time the state of trade justifies it, 
the employers will concede an advance. 





The Scottish Miners are proposing to submit a reso- 
lution for a minimum wage of 7s. per day, and the 
North of England Miners are asked to co-operate in 
obtaining it. 


A singular and altogether unprecedented step has 
been taken by Austria in order to avert threatened 
ruin in the boot and shoe industry. The National 
Labour Council has, it is reported, decided to purchase 
the best American machinery, and to supply it gratui- 
tously to Austrian manufacturers, as the only means 
of restoring prosperity in this trade. The manufac- 
turers cannot complain, whoever may condemn the 
policy. If Government supplies the machinery, why 
not the labour, and thus institute a system of national 








workshops ? 





*‘sayoo ‘O*[ Jo xoq sod oav soyeid uly, ‘suonejonb ySnoiqse[ppry 
0} 018 s[ivr yoa3s Aavazy ‘U0, od are saorad [ejam oT, “GI OS OF “AI OL Wosy yysIem ur Area yoy Jo 8}Ua}U0 ey} ‘e[}30q dod st aoAIsyoINb Jo eottd oY], “sas¥d JoYYO [Ie Ut 
“7 puv ‘aor puvpeaetg pure ‘yoz00g ‘aztyeuIEY ‘soyefd ur Jo es¥o oY} Ur ‘ST syueserder oUt] [e}UOZIIOY Yous pue ‘Aep yayIeu v syUasatdad OUT] [BOIZ10A YORa SuLLIBeIp Sarkaedaoooe ey} NI 


‘930 AON 490 4d3S ‘ony Amr gnnar “AUN Wade HOUUN 


‘ ‘939 ‘Nor ‘230 
wen eC cwuanneseees creaeve on ¢ owen 9 ese Ho > MH Ao wow 9 2 ve Ob HOH P + BM 9 + oe NW LK 
T T Y | tT 





—A ae = 








U 
Zz 
m4 
cs 
cs 
Zz 
U0 
Zz 
es 











“Ldig 20y “ATOL “an0f “AVAL “Irdd Vy *HOUVAL 


(‘saywpr quviwwy uost-hg yoy puw ppp vopuoT fo spodey pou{Q wosf papdwuoo fypnoedgy) 


1061 ‘SVWLISIUHO OL ‘0061 ‘SVWISINHO WOU ‘STVLIGAW AO SHOIUd AHL NI SNOILVOLONTA ONIMOHS SNVHOVIG 














Dec. 27, 1901.] 


ENGINEERING. 





881 














ELECTRICALLY-DRIVEN CENTRIFUGAL. 


CONSTRUCTED BY 















































MESSRS. D. STEWART AND CO., LIMITED, GLASGOW. 









































in, 






































1 oa 








| 
a. 





























5966.0) 


WE illustrate above an interesting machine by 
Messrs. Duncan Stewart and Co., Limited, Glas- 
gow. Figs. 1 and 2 show sectional and _ side 
elevations of an electrically-driven centrifugal or 
hydro-extractor, from which it will be seen that 
the centrifugal basket is fixed to a hollow spindle, 
to the upper end of which is keyed the armature of 
the motor. The hollow spindle is suspended on an 
internal solid spindle concentric therewith, and to the 
solid spindle is fixed the outer casing of the motor 
containing the field magnets. The whole arrange- 
ment is so suspended as to be capable of small oscilla- 
tions about the upper end, and to allow the basket and 
spindle when rotating to find their own centre of gyra- 
tion, supposiog the basket to be, as often happens in 
sugar-refining or hydro-extracting, unequally loaded. 
The framing of the machine and baseplate are of cast 
iron, of neat but strong design, the outer casing or 
monitor of the centrifugal being bolted thereto, and 
the shape of the frame enables a conveyor to be placed 
below the centre of the basket if desired. There is 
also an attachment whereby the casing of the electric 
motor is permitted to have a slight motion of rotation 
relative to the frame, so that any excessive torque at 
starting will be taken up by a spring, and not directly 
transmitted to the frame. 





StrEL RAILs IN THE UNITED States.—Some large con- 
tracts haye been let in the United States for steel railr. 
The orders given out include 55,000 tons for the Baltimore 
and Ohio, 50,000 tons for the Illinois Central, and 40,000 
tors for the Wabash railroads. 





BLast. FURNACES IN THE UNITED STATES.—The output 
of the blast-furnaces of the United States in October beat 
the record. At the commencement of November there 
were 259 furnaces in blast, with an gate weekly pro- 
ductive capacity of 320,824 tons ; at the commencement of 
May, 1900, there were 256 furnaces in blast, with an 
aggregate weekly productive capacity of 301,125 tons; at 
the commencement of November, 1900, there were 201 
furnaces in blast, with an aggregate weekly productive 
capacity of 215,304 tons ; abt iy commencement of May, 
1900, the number of active furnaces was 292, with a weekly 
productive capacity of 293,850 tons; at the commence- 
ment of November, 1899, the number of active furnaces 
was 277, and their weekly productive capacity was 
288,522 tons; at the commencement of May, 1899, 217 
furnaces were in activity, with a weekly productive capa- 
city of 250,095 tons. The stocks of pig sold and unsold in 
the United States at the commencement of November 


amounted to 273,251 tons, as compared with 361,593 tons 
at the commencement of October, 380,074 tons at the 
commencement of September, 387,329 tons ab the com- 
mencement of August, 392,598 tons at the commencement 
of July, and 407,723 tons at the commencement of June. 
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LIFTING. JACK FOR ELECTRIC CARS. 


BeLow we illustrate a lifting jack designed espe- 
cially for electric car purposes, made under the 
patent of Mr. Golightly, and now —_ on 
the market by Mr. George Addy, of averley 
Works, Sheffield. The arrangement is well shown 
by the engraving, from which it will be seen that by 
the combination of a toggle joint and a right and left- 
handed screw, worked by a ratchet lever, very great 
power is obtained in a compact form of apparatus and 
on moderate weight. The steel baseplate is 20 in. long 
and 8 in. wide, whilst the total height over all is 6} in. 
The weight complete i: 96 15, The movement is ver- 





tical, there being no side thrust, and the motion when 
the jack is loaded is regular and well under control. 
This appliance has been supplied, amongst other ap- 
plications, to the Sheffield Corporation tramways, where 
it has been found to be admirably adapted for chang- 
ing axle brasses on the road, for lifting trucks, to re- 
move broken slipper-brake parts, sets, or other things. 
In one case of = broken axle it was found to be the best 
appliance for enabling a repair to be executed, as the 
jack gave a direct lift, so that every inch lifted was a 
clear gain. In the case of another jack placed under 
the platform a movement of 10 in. is needed to lift 
lin. at the axle. It may be added that in the case cf 
a fatal accident in Sheffield some time elapsed before 
the bedy of a manrun down by a car could be released, 
there being no lifting jack on the car, In view of this 





the coroner’s jury recommended that jacks should be 
placed on the cars, or should be provided at intervals 
along the road. In another case of a person being run 
over and getting under a car, the people in the street 
turned the car over to get the injured person free. 
This jack has also been adopted by the Bradford Cor- 
poration. 


ON THE SPEED OF MACHINE-SHOP 
TOOLS.* 
By J. W. E. Lirrtepae. 

Or the many and varied methods of increasing their 
output adopted in engineering works to keep pace with 
the times, not the least powerful one is the working of 
their machine shops to their utmost possible capacity. 
OF recent years the machine shop has become the most 
vital artery of all engineering projects, and it has struck 
me as poeter how loth young engineers sometimes are 
to go through the machine departments when learning 
their trade ; and when induced to start in a machine sho 
how amazingly soon they get tired of it. Also, whatlittle 
notice is taken of the practical working of machines in 
technical colleges, as a rule. To get anything like a satis- 
factory interest on the capi expended in paying 
machine-men and cost of running machines, a works mus) 
have a number of automatic machines worked by a single 
hand, a monopoly on the ty orig or the existing machi- 
nery worked up to its full bore. I intend in this short 
paper to take an average machine shop for general engi- 
aa work, and shall not touch on the wide fie‘d of 
speci 








machinery, such as rolling mills, machines for 
rifling and boring large guns or small arms, and machines 
for as automatic manufacture of small parts of arma- 
ment, &ec. 

Machine-tool makers of late have improved their manu- 
factures to such an extent that the average works manager 
views with feelings of apprehension the rows of out-of- 
date tools with which he has to try to compete against 
foreign yn peer ; he would like to clear out the most 
of them, and replace with those of new design. That is 
an ex, ive amusement to indulge in to — large ex- 
tent, but in such a case matters can be grea tangy vet uy 
(1) by putting in a few new first-class machine tools, 
specially adapted for not only the work he: has in hand, 
but ample in size and a to cope with future prospects . 
of a larger class of work; (2) by running his existing 
plant full capacity. On going through the works of 
modern machine-tool makers, one notices improvements 
which in some cases are startling revelations—in others 
are revelations, but not startling—and often make the 
visitor ask himself : Now why don’t they do that on old- 
fashioned machines? or a query to that effect. Some of 
the difficulties to be met with in endeavouring to adopt 
modifications of modern methods on existing b are as 
follows : : 

1. The want of stiffness in some of our old type ma- 
chines to stand a high rate of speed and heavy feed. 

2. The want of accommodation for fixing either travel- 
ling rests or steadying rests. _ 

3. The great variation of ratios between the steps of 
the s cones. 

4, The slipping of the belt. 

5. The cutting tool becoming blunt and useless. 

6. The man who works the machine. 

Taking the difficulty of the want of stiffness in a 
machine to do what you consider it should do, one cannot 
very well patch it up and make it stronger ; and scrap- 
ping it ic, as a rule, advocated. Bub one can assist 
matters to a certain extent by reducing the feed or depth 
of cut, and if it does not happen to be a planing machine 
with one speed, by increasing the speed of the machine con- 
siderably, which, by using a sample of specially treated 
tool steel, one can do with success. If it does happen to 
be a machine of the above type, run from a line of shaft- 
ing revolving at a practically constant rate—put an elec- 
tric motor on and drive direct; the increase of the pro- 
ductive qualities of the machine will soon defray the 
cost of the motor. One can materially assist a lathe 
to give better results in the matter of quick production 
by following the idea we see in a large number of modern 
high-speed machine tools, such as capstan and turret 
lathes—i.e., that when the tool is cutting on one 
side, the opposite diameter is stayed up to prevent 
detrimental spring or vibration by a V. block, and 
the whole is well deluged with an efficient lubri- 
cant. By using a double tool-holding rest, and 
having the tools as near as you can opposite to one 
another, we get an improvement in the steadiness of the 
job ; also by seeing that the lubricant reaches that part 
of the cutting tool where it is required. ‘You will notice, 
in such a case, that the tool that is inverted, and has the 
lubricant dripping on to its point, will last longer than 
the one on the side that has the water dropping on to the 
shaving of material and dribbling uselessly down the side. 
Dirty water, dabbed on with a stick or rag, is what an old- 
fashioned lathe gets as a rule ; but the modern machine, 
with all its fine automatic gear and equipment shining, 
must have a high-class sample of oil. This inefficient 
means of applying a lubricant to a cutting tool can be 
remedied in two ways; one a good one, the other a 
makeshift. The good one is by having your shop fitted 
with a system of high-pressure mains, leading the mixture 
you think fit to use up to your machines, as one would a 
gas service, or by having a pump working on each machine. 
The makeshift is to turn up the spout of the can, and fix 
the can up at a height and so get a head; one can get a 
fairly good jet of lubricant on to the proper part of the 
cutting tool in this way. We can adopt the plan of two 
cutting tools diametrically opposite on a chuck lathe of 


_* Paper read before the North-East Coast Institution of 
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any size, When we have to turn a job with a break in 
the cut, and of considerable length, one cannot with 
satisfaction adopt a high rate of speed in cutting or a 
heavy feed, unless we can provide an efficient means of 
keeping the work steady by a rest as near to the weakest 
point in the job as possible. 

The variation in the speed ratios on the cones very 
often gives trouble. I have often spoken to a man for 
running his machine too slow, and the excuse was that 
the next speed was too fast; and usually it was, owing to 
the immense difference in the ratios of the s 
For instance, from the fastest speed on with the back 

ear to the slowest direct driving, we get a tremendous 

ifference of speed. This cannot very well be remedied 
with existing plant, if we are driving off the main 
shop shafting, which will* be running at a speed most 
suitable for the majority of the machines driven by 
it; but if, as mentioned before, we happen to have an 
electric motor of ample capacity to take the maximum 
load of the machine tool, and equipped with the neces- 
sary adjustable resistances, &c., we can often in this case 
get an intermediate speed between the steps of the 
driving cone. It is a point I consider to be regarded 
with much favour in selecting a new machine tool—its 
range of speeds. If machine-tool makers would keep 
the ratios between any two successive speeds not greater 
than 4—3—and they should be constant—we could 
get a fairly good succession of speeds, but we should 
require a large number of steps on the cones to embrace 
a wide range of diameters of turning work. This latter 
case is not of much account, as, with the exception of 
sparsely equipped works, the sizes of jobs do not vary 
considerably for one machine. 

To work machine-shop tools at a high productive rate, 
we often encounter the trouble of getting the belts to 
take a proper grip of the cones; this is due in some cases 
to the short drive available, the want of sufficient width, 
or the excessive amount of camber or radius put on the 
cones; this in many cases reduces the amount of adhesive 

rtion of the belt. The higher the belt speed, the less 
Fikelihood of slipping when an excessive strain is put on. 
It is stated on authority that the stress in a belt 
should not exceed 45 lb. per inch of width. A lathe for 
ordinary shop work absorbs about 1 horse-power, so 
that its speed in feeb per minute ought to be at least 


—““——__, Thus a3-in. belt, when on the countershaft 
45 x width i 
pulley, runs at not less than 250 ft. per minute. 

The difficulty of the cutting tool ming blunt: The 

int wears off, gets glazed or softened by excessive heat- 
ing, and will not cut. Wecan help the lasting qualities 
of the tools to some extent by attending to the matter of 
lubrication afore-mentioned, even when turning cast iron. 
Although that is not a general practice, I have found it 
useful, Also, by having the tools supplied to the men 
for, and ground to a standard shape and size, and 
with the matter of angles properly attended to by a 
competent grinder, who should be furnished with an 
illustration of the tools, the men having available 
access to a duplicate copy. When a new system is 
adopted in a works, as a rule the majority of the men 
object to it, This is very apparentd when you adopt a 
change in the system of supplying the men with tools; 
but if your system is right, the working man, being not 
so ignorant as he is sometimes supposed to be in these 
matters, generally falls in with the ‘‘new-fangled, theo- 
retical ideas,” as he calls them. ; 

The following Table and sketch give an example of a 
reliable machine cutting tool designed to stand a high 
rate of cutting speed with heavy feed, and has been 
adapted to attain as nearly as possible these ends ; the 
angle for Y should be such as to give a clean cut and 











afford the least resistance to the rotating job ; the angle 
of clearance, or X, should be as small as possible, to assist 
in keeping up the strength of the point of the cutting 
tool, The angle Z, I, in pravtice, have usually made 
more acute than is ad by writers on this subject. 
The angle O should be the same as X, and kept small : 


For Cast Iron. For Brass. 
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*| journals report that some remarkable results 


To get a good result with boring tools, great attention 
should be paid to their shape, for, as a rule, the tool has 
to F pe omy so far from the rest that a badly-formed tool 
will give considerable amount of trouble in a long job; 
and the hole or cylinder will be tapered. 1 is obvious 
that if the hole to be bored out is a long one, and the 
material hard, we cannot maintain a heavy cut or high 
speed without losing the cutting edge of the tool and 
any A bad work. If we can get in a stout and rigid tool- 

eepl 
i ty steel, we shall get far better results. In 
the case, however, of a boring tool, the distance of the 
cutting edge from 
variation in the efficiency of the cutting edge enough to 
materially affect the work. We can see this if we bore 
out @ hole half of its length, and then merely press on 
the body of the tool or tool-holder with the fingers; this 
is sufficient to cause a difference in the diameter of the 
hole. In referring to the following sketches, I give a 
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few instances of the material differences in the shape 
of a tool and its efficiency to do good work at a reason- 
able speed. 

Wroveut Tron. 


The pressure on the Gating edge acts in two directions— 
one vertical, the other lateral. The downward pressure is 
always there, and cannot be altered with the shape of the 
tool, but the lateral pressure varies according to the direc- 
tion of the plane of the cutting edge of the tool to the 
direction in which the tool travels; the pressure in the 
above, indicated by arrows, being at a right angle to 
the plane of the cutting edge. would leave the cut 
as it became blunt, or the length would cause it tospring ; 
B would not spring away or into the cut, but would re- 
quire more pressure to keep it cutting; whilst C would 
run right in. I have written over these tools (Figs. 2 to 4) 
the metals that they would work best in. 

If when working with milling cutters we encounter a 
tough piece of metal, or one with a chilled skin, we can 
help the cutting tool to maintain its sharpness by es | 
the metal to the milling cutter so that the teeth meet an 
cut underneath the skin, and not down on to the top of it, 
which would in such a case take the edge off the cutter 


very soon. 

“To arrive at the crux of machine-shop success—i.c., 
that of removing the largest amount of superfiuous metal, 
and reaching accurately a given dimension in the shortest 
possible time—if our machines are average good ones and 
we can obtain accleration of our driving speed, one must 
have a sample of steel that will stand a high rate 
of 8 and heavy feeds and cuts. The proper speed 
at which to run a machine is the highest it will stand 
without springing the job, or causing the belt to slip 
badly, or even break. 

The Tables in the next column fr speeds of machine 
tools in general practice, which I have used with good 
results, using the ordinary steel and Mushet for the 
highest speeds. 

he above is the American practice and slightly exceeds 
the majority of English speeds. There are many well 
worked-out curves for feeds and speeds, and there is 
nothing like a good curve to place before anyone, to 
grasp a subject quickly. 
taken out in inches. 

The possibilities of a high rate of feed and s 
strong machines of a modern type, and speci 


bition; and the company that gave the best show of 
eeaped cutting was the Bethlehem Steel Company. 
I have attained splendid results with English manufac- 
tured steel. There is a paragraph in ENGINEERING of 
August 17, 1900, which states: ‘‘ The American a 

ve re- 
cently been obtained in increasing the endurance of cub- 





ting tools by a process of treatment recently developed in 
the Bethlehem Steel Company by Mr. F. i. Taylorand 


the cutting tool as short as possible, and use 1 


the tool-bar rest renders the slightest | 3 i 





These curves are in most cases 
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y treated | 
Deg. | steel tools, were clearly demonstrated at the Paris Exhi- 
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Mr. F. Maunsell White. The process is applicable toa 
number of self-hardening steels, but the best results are got 
with a particular alloy. This alloy, after subjection to the 
special pone, retains its hardness even at a red heat, and 
in fact the tool is worked so hard that the chips turn blue as 
they Jeave the tool. The process is applied after the tool is 
ground to form, and the hardness is not superficial, but 
penetrates to the centre of the bar of 4 in. square. The alloy 
used forges much easier than the ordinary self-hardening 
steels, and can be annealed so as to be machined into 
milling cutters or twist drills. In a demonstration at the 
works of the Bethlehem Steel Company a tool treated by 
this special process was used to take a cut 3%, in. with a feed 
of ys in., at the rate of 150 ft. per minute; the material 
operated on being .010 carbon steel; the experiment 
lasted some minutes, and the point of the tool became red 
hot, but was found to be uninjured at the end of the cut. 
A tool of Mushet steel, subjected to the same trial, lasted 
5 seconds. In another experiment, hard cast iron was cub 
at the rate of 150 ft. per minute with the specially treated 
tool steel; the experiment lasted 16 minutes. Mushet 
steel failed in 10 seconds.” ; ‘ 

The above is a great accomplishment in the way of 
gotting tool steel to withstand the high-speed cutting, 

ut the high price of such steel would be a drawback 
against its adoption, unless one used tool bars and holders, 
and reduced the quantity as low as possible. 

The following are the results of some of my trials with 
English manufacture, and they com favourably with 
the American experiments conducted on powerful modern 
machinery : mi 
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In all the above trials the tool was as good at the finish 
of the operation as at the start, with the exception of the 
second test. In this instance the tool had to contend with 
a very tough shaft, and partly chilled skin, the diameter 
also varying a good deal; the tool was working well 
within its powers. 2 
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We were handicapped in all the above trials for want 
of power, the machine pulling up as soon as a heavy cut 
was put on ; tool did not cut as clean as A, 
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This tool was nob adapted for high-speed cutting, but 
iz as good as ordinary tool steel. on a slow motion. As 
long as the speed was kept low, some fairly heavy cuts 
could be taken ; but as soon as the speed was raised, the 
edge of the tool went. 

T have noticed the same thing in drilling a hole in a 
grindstone with a high speed and small feed ; the tool 
lasted no time, but with a very heavy feed and aslow 
speed the drill worked well. 

The whole of the above trials were conducted under un- 
favourable conditions to the sample, and we were fully 
convinced that of the three samples, A could do very 
much more than we had the means convenient to put 
it to. 

Taking the speeds at which a drill can be run, I had a 
few rather — examples shown to me of the erratic 
efficiency of one sample of tool. I was using a twist drill 
in a pneumatic drilling machine, when owing to the circu- 
lating water being cut off I could not work the air com- 
pressor, and had to put the job on toa radial drilling ma- 
chine, with the same tool, less feed, and a. regular auto- 
matic one at that: the tool did not stand the wear in the 
tough material in hand as well as it did with an erratic 
hand feed and higher speed. There were two conditions 
under which this work was done. On the radial drilling 
machine the drill was working vertically ; on the pneu- 
matic driller, horizontally ; and the cuttings seemed to 
clear themselves quicker. 

Peripheral speed of drills in general practice is about 
that given in the annexed Table : 


Brass abe 25 fb. to 40 ft. per minute 
Wrought iron ‘“ a 
Castiron ... j | oes re 
Steel peat icee 14. 59.2 pes 
Feeds—up to 3 in. ... 200 revs. to 1 in. feed 

‘ . Qe SOR eae. 3.) SS 5, a 

fs above 1} in. Mee 5 a ey 


Take the obstacle to maximum production (sometimes 
so) of the man who is working the machine. If a man is 
on piecework, and his piece price not cut, when he pro- 
duces his finished job considerably faster than he did on 
time rate, you will notice his machine will be well taxed 
to get through the work both in feed and speed, and he 
does not seem to display the remarkable anxiety for the 
safety of the machine as he did on time. Can you blame 

«him? I have often been told it is only pure laziness, or 
a mistaken policy on the part of a machine-man, not to 
drive his machine to its utmost capacity ; but he will find, 
if he works his machine faster, that there are events 
likely to occur ; and at a high rate of speed these events 
cast very small shadows before, so his mind must be on 
the job—not partly on it and partly on his own private 
concerns. 

Where you cannot afford to pay the percentage de- 
manded by piece-rate, but still wish to encourage and 
stimulate your men to make things go, the system of 
premium on correctly finished work within a time limit 
1s a happy medium between the two extremes, and, where 
adopted, works well if the time limits have been carefully 
worked out and arrived at by a competent practical man 
who can tell pretty nearly to 5 minutes how long it should 
take to seta job, and it is generally in the setting that 
much time is lost. If we want toget machines to produce 
quickly as. well as accurately, there is no use in having 
the best, and running it under the most favourable condi- 
tions, if it is to waste half-an-hour doing nothing. Ib 
would be like selecting a very fast and powerful locomo- 
tive to take an express through on record time, and allow 
a fish train ahead to hold it up for 15 minutes. That 
policy is sometimes adopted by public bodies. To prevent 
such @ case occurring in machine — give the mana 
liberal amount of unskilled help, and help him in a few 
ways, such as assisting him to obtain suitable packing, 
&c. It is often the dread of having to tackle the setting 
of a heavy job just at finishing time that causes some 
a, to mark time for the last hour on a nice easy “ self- 
act. 

To obtain a maximum output, and have your machine 
tools kept up to their work, it has been advocated to have 
speed curves and tables placed before a man’s machine, in 
some suitable position, and the foreman instruct him as 
to the meaning of them, and to the effect that he is to run 
his machine to those speeds when working on such and such 
& diameter of work and ef the material in the table. The 
Ingenuity displayed by the man in twisting the meanin 
of these curves is somtimes worthy of a lawyer. I hold 
that a diplomatic feed and speed man, or foreman, who 
pr for those who are paying him, will be more 

ve, 


now on the market of a high rate of productive power, the 
principles of which are embodied in the above mentioned 
cases—that is, the whole matter lies in the number of cut- 
ting tools one can get working at the one time, the 
paonee means of holding and steadying the work in the 
machine, and the machine’s strength of gearing and stiff- 
ness to stand the strain. 

I referred to an ordinary planing machine as_ being 
sometimes a very inferior machine for the size of it, the 
amount of power required to drive it working and idle 
or reversing. We can help to improve this state of 
matters in a planing machine that is only fitted with one 
head, by putting two or three tools into a patent tool- 
holder, and with the one lateral traverse remove a lot 
of material, if the job is bet aye of a plain surface, 

Milling machines are tools that can be run to their ut- 
most capacity and that as a rule is of high productive 
rate; they are made spay. and, except in those types 
where in a very long job the table overhangs to such an 
extent as to spring downwards, we can get an accurate 
result. There is 6 variation in practice regarding 
these types of machines ; their advantage over the slot- 
ting machines or shapers is that the tool is cutting all the 
time. They can be run at considerably higher speed than 
other tools, because each tooth is in contact for only a 
small portion of the revolution and has a chance of getting 
cooled by the water or whatever lubricant is used for 
that purpose. The following speeds are the results of 
experience, but are by no means the maximum attainable 
with new and powerful machines : 
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Although the milling machine has many advantages 
over the — machine, yet there are certain jobs that 
a milling machine cannot get through so satisfac- 
torily as the latter, and, in my opinion, a slotting ma- 
chine well worked is a very useful tool; the milling 
cutter cannot negotiate corners as the slotter or shaper 
can. 

The slotting machine and the shaper are, in my experi- 
ence, machines to take a first-class specimen of tool steel 
and run with a good cut and fairly heavy feed, but 
slowly, as at a high rate of speed most reciprocating 
machinery soon shakes itself loose in parts that we do 
not notice until some mischief is done. 

The system of feed from a stepped cone and a little 
strap is a poor one, and no matter how tight one gets 
that little belt, its size allows it to stretch by being taken 
off and pub on again, and it requires constant justing. 
This is superseded in modern machinery by gear feed, 
and in the lathe I took experiment A with the oui, 
I have always had to use change wheels and the leading 
screw owing to the feeding gear being so fast even on 
the slowest motion. 

English practice generally is a long time in acceptin 
the grinding machine, such as emery corundum or suc 
type of wheel, either a3 a roughing-out or finishing 
machine, although they are extensively used abroad. 
This system is both accurate and pation’ Panny both for 
internal or external diameters, and they run ata peripheral 
speed of 3500 ft. per minute on very hard material. 

This subject of the speed of machine tools is a wide one, 
and worthy of far more able pens than mine. Yet I trust 


of our members, who may agree with me that the machine 
shops are the most important part of a commercial engi- 
neering works. 





THE MOUTH OF THE DANUBE. 


Recent Improvements effected in the Navigable Condition 
of the Sulina Branch and Outlet of the Danube.* 
By C. H. Kiint, M. Inst. C.E., Resident Engineer to 
the European Commission of the Danube. 


Tur European Commission of the Danube, called into 
existence * the Treaty of Paris of March 30, 1856, is in 
charge of the Lower Danube from the Black Sea to the 
head of maritime navigation. (See Chart of Delta on 
the next page.) Training works have been executed at 
the Sulina mouth and in the Sulina branch, from Sulina 
to the St. George’s Chatal, and also at the Ismail 
Chatal, where the Toultcha branch leaves the main 
river. The river from this point to Braila has been 
surveyed and buoyed, but no works have been con- 
structed, and dredging was only resorted to at Zeglina, 
above the town of Galatz, in 1893, 1894, and 1895, where 
a shoal had formed after some abnormal floods, below 
the confluence of the River Sereth, a wild, sediment-bear- 
ing tributary. ~ 
Tue Sutina BRancu or THE DANUBE, 


In 1856 the depth of the Sulina branch averaged about 
8 ft. during the low-water season. Beginning from 1857, 
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We can give hundreds of examples from the machinery 


Maritime Works, 


my humble efforts will serve to ‘‘draw the fire” of some | pe 


dredging and training works were undertaken. In 1862 
the minimum navigable depth at low water (zero) was 
10 ft., increasing to 11 ft. in 1863. In 1865 new works 
were decided on, with the object of increasing the depth 
to 13 ft. at zero, a result which was attained in 1870. 
The works, including the little M cut, with a bottom 
width of 100 ft. and a depth of 16 ft, at zero, were finished 
in 1871. From that time to 1879, funds were only avail- 
able for the maintenance of the depth already attained, 
for the correction of five newly-formed shoals, which had 
to be dealt with to maintain the depth, for widenin 

the little M cub to 260 ft, and for the very su ‘a 
rectification, by means of training works, of an e ive 
and dangerous shoal, on which the depth d ab 
times to 114 ft., at the Ismail Chatal. 

In 1880 a new series of works, comprising three cuts and 
training works at Gorgova, over a length of three miles, 
were commenced, the object —_ to increase the depth 
at zero to 15 ft. and to suppress the sharp bends near Sb. 
George’s Chatal—obstacles offering insuperable difficulties 
to steamers of great length navigating the river.” 

These works were finished in 1886, when the minimum 
depth was 15 ft. ab zero, Two more cuts to suppress 
the sharp bends between the 39th and the 40th 
mile-post, and at the 38th mile-post, were finished 
in 1889, when the depth at zero was 16 ft. To gain this 
increased depth it had been necessary to | en the 
groynes of thirteen old shoals for the gage of narrow- 
ing the upper part of the Sulina branch to 400 ft., and to 
deal with seven new shoals which had become prominent 
after the elimination of the old ones. The river bank 
opposite each system of groynes, and in bends wherever 
it was subject to scour, was protected by rubble-stone 
revetments, and prominent points and irregularities of 
the river bank were removed by dredging and also revet- 
ted. The little M cut was deepened to 25 ft. at zero, and 
widened by dredging to 300 ft. bottom width, to uce 
a norma! section. The width of the five new cuts dredged 
from 1880 to 1889 was 300 ft. ab the bottom, and the depth 
16 ft. at zero.+ 

As a sequel, new difficulties arose at the 8} and 12th 
mile-post bends, which places gave trouble to very 
long steamers on account of the small radius of the curves; 
and it became evident that these bends, as well as the 
one at the 18th mile-post, would either have to be eased 
by three small cuts of greater radius, or would have to be 
ee at a stroke by a long straight cut between the 
8th and 18th mile-posts. Thanks to the cut and works in 
the upper part of the Sulina branch, the depth had been 
locally much improved, and during floods of even 
moderate height the minimum depth of the river had 
been shifted to the bottom half of the river—that is, below 
the little M cut. 

In 1890 a new series of works between the 23rd and 
18th mile-post, and the long cut between the 8th and 18:h 
mile-post, suppressing the first or lower loop of the great 
M, were started, with the object of deepening the river 
to from 20 ft. to 21 ft. at the average summer level—that 
is, when the water is 5 ft. above zero at the St. George’s 
Chatal, and of removing the difficulties caused by the 
objectionable bends. Begun in June, 1890, the 8th to 
18th mile-post cut was opened in December, 1893. This 
cut was dredged to a bottom width of 350 ft. and a depth 
of 18 ft. at zero. 

The groynes between the 23rd and 18th mile-posts had 
been lengthened, and their number supplemented by 
new ones, to reduce this part of the river to a minimum 
width of 400 ft. Groynes had also been constructed be- 
tween ihe 7th and 8th mile-post, and 6th and 7th mile- 
post, to complete the regulation down-stream. During 
the four years necessary for dredging this long cut, the 
river had deteriorated rapidly between the 8th and 18th 
mile-post, and groynes had to be constructed at the 17th 
mile-post, 12th to 16th mile-post, and 11th mile-post, to 
give urgent temporary relief. 

In the upper part of the Sulina branch no new works 
had been required, — some groynes constructed 
below the Chatal cut (44th mile-post) in 1891 and 1892, 
to carry on the regularity in width for some distance 

low. In response to the facilities afforded by the new 
cut and works, the a of the largest steamer navi- 
gating the Sulina branch increased to 2674 net reg. 
tons in 1896. Again there was trouble, steamers 
complaining of the difficult bends below the 35th and 
above the 33rd mile-posts ; in fact, about the whole length 
of river from the 31} to the 37th eymg me A new cut 
between these two points was started in h, 1894, and 
opened in October, 1897 ; its bottom width is dredged to 
300 ft., with a depth of 18 ft. at zero. 

The sh in the lower t of the Sulina branch, 
having partly been abolished by the 8th to 18th mile-post 
cut, and partly been improved by new works, groynes, 
and a the minimum of the river depths, during 
“Angagni (ilst to 42nd muile-post) and little Arpagms (40th 

rgagni nd mile-post) and lit i (406 
to 41st mile-post). To do away with hae chon cad 
with the bend at the 41st mile-post, another small cut 
(404 to 42nd mile-post) was started in August, 1897, and 
opened in October, 1898. This cut has a bottom width of 
300 ft., and was dredged to 18 ft. at zero. Thesize of the 
largest steamer navigating the Sulina branch has increased 
= to 2889 net reg. tons (carrying capacity of 5900 tons 

ead weight). By thedifferent cuts dredged and works 
constructed in the Sulina branch since 1880, the river has 
been shortened by seven nautical miles, and the depth 





_* The tonnage of the largest steamer navigating the 
river in 1880 was 1462 net reg. tons. 

+ The tonnage of the largest steamer navigating the 
Sulina branch, which was 1588 net reg. tons in 1887, had 
increased to 2197 net reg. tons in 1889, in consequence of 
the improvements resulting from the cuttings and river 





works, 
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TABLE I.—Cvrts 1n THE Sutina BrancH or THE DanvusE, 1880 To 1900. 





Year. Length. 


Mile Post. Name. } 


| 
Chatal St. George.. 
P. ia a | 
| Upper Argagni 
| Lower es 
| Masourale .. i 
| Lower half of big M 
Gorgova Veniko .. 
Argagni 


oe! 
| 
| 
” 
| 


18§8-1889 
1890-1893 
1894-1897 
1897-1898 


77,180 
Not finished. 
: 3 


Upper half of big M1898 ‘ 


of the Sulina branch has been increased to 17 ft. at zero, 
and 20 ft. to 21 ft. at the average summer level. 

The only bad bends in the Sulina branch which remain 
and give trouble to long steamers at nny are at the 
22nd, 24th, and 27th mile-posts. There will be done 
away with by the 18th to 27th mile-post cut, suppressing 
the second or upper loop of the great M, which was com- 
menced in October, 1898, and will probably be opened in 
1902. This cut is being dredged to a bottom width of 
320 ft., anda — cf 20 ft. at zero. The depth of the 
Sulina branch will gain 2 ft during the high-water season 
by the elimination of the shoals between the 18th and 








CHART 
DANUBE AND ITS BRAN 


« . > - 
Berween Bratca axp tae Sea, 1870-71 


Connections 1886 axp 1899. 


27th mile-post. When the cutting is opened, the Sulina 
branch will have been shortened by 11 nautical miles in 
all, thus reducing its length from 45 miles to 34 miles, 
from Sulina to the St. George’s Chatal. This is in addi- 
tion to the shortening of 5790 ft. by the little M cut 
opened in November, 1869, before the new mile-posts 
were put up. 

In the cuts opened from 1880 to 1898, the total quan- 
tity dredged and excavated was 21,690,418 cubic yards 
(Table I.). The cost of dredging in the last cuts, from 
1894 to 1898, about nine millions of cubic yards, was 2d. 
per cubic yard, including every expenditure, but exclusive 
of interest, depreciation, and insurance. The quantities 
are measured by cross-sections. In the new cut 4,863,000 
cubic yards have been dredged up to the end of 1900. 

Three dredging machines are employed in the new cuts, 
and for dredging in the river. They work, weather per- 
mitting, from the middle of March to the middle of 
December, when the works are stopped on account of 
the frost, and the machines are laid up for repairs during 
the winter. They are open-ended bucket-ladder dredgers, 
specially constructed to cut their own flotation. 

The Sulina, of 80 indicated horse-power, built at Trieste 
in 1866, is fitted with buckets of 7 cubic feet capacity. 
This machine is used for dredging hard clay and deposit- 
ing into hopper barges, for forming the slopes under 
water, and, when fitted with a long shoot, for construct- 
ing banks across lakes and low places met with in —— 
the cuts across the swamps. The ‘‘Sulina” also dre pes 
stones from the old groynes and revetments in the reaches 
of the river, which have been suppressed by the cuts. 
These stones are used over again for reveting the slopes of 
the cuttings. The “Delta,” of 180 indicated horse-power, 
was built in 1881, and the ‘‘ Hartley,” of 250 indicated 
horse-power, was built in 1891. These two powerful and 
efficient dredgers were constructed by the Naval Construc- 
tion and Armaments Company, Barrow-in-Furness. Both 
machines are provided with buckets of 17 cubic feet capa- 
city, and fitted with Burt’s mud-pump, an appliance 
specially suited for the delta of the Danube, as the banka 
are nowhere more than 12 ft. above the level of the river 
at low water, which height is within reach of the pump. 

The mud pump delivers the stuff through floating pipes 
on to the natural banks (and in lakes and low ground 
bahind the artificial banks made by the long shoot), and 





Bottom 
Width. 


Shortening 


of River. Bends 


| Suppressed. 


| | Number of 
Cubic Yards. | 
| 
ft. 
1,056,974 | 2,300 


Depth. 





300 
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2,103,181 


TasiEe ILI.—Navigable Depths in the Sulina Branch. 
Monthly Minimwn. 


| March.. SA . 
April .. em --| 

|May .. °° aa 

| June .. 

| July .. 
August oe 
September .. 

| October se 

| November 

l|D b 





Month. 


~ 





| 
| 
| 


is) 
= 


~ 21,600,418 44,200 | 





| 
23,275 3 


raises the ground to a height of 2 ft. above high-flood 
level ; thus not only forming a dry towing-path, but also 
disposing of the stuff in a direct, useful, and inexpensive 
manner. Itis mainly owing to the use of Burt’s mud 
pump—which, on Sir Charles Hartley’s recommendation, 
was fitted to the dredger ‘‘ Sulina” in 1869—that the cost 
of dredging has been kept extremely low to the present 
time. hen very hard stuff is met with, unsuitable for 
the mud pump, the valve is thrown over, and the stuff 
filled into hopper barges and deposited in the suppressed 


reaches. x 
The “ Delta” and “Hartley” work day and night 


CHES 


with the mud pumps, and together dredge normally, in 
the Sulina branch, about 2 million cubic yards during the 
average season of 230 working days and the same number 
of nights. During 1899, working in exceptionally favour- 
able soft clay, they dredged 3,053,753 cubic yards, work- 
sed ge days and nights, at an average rate of 1.08d. per 
cubic yard, every charge included, except redemption of 
capital and interest. koning 10 per cent. for these 
items on‘the capital value (36,000/.) of the two dredgers— 
that is 36007. per annum—would give an additional charge 
of 0.28d. for the _ 1899, making a total of 1.36d. per 
cubic yard, including everything. 

The Sulina branch, which was very irregular originall 


the width varying from 300 fo. to 800 ft., is now 400 ft 
wide in the upper part, increasing to 450 ft. and 500 ft. 
in the lower part above the 3rd mile-post. The minimum 
cross-section in 1880 was 5165 square feet at zero near 
the upper end, 1500 ft. below the 44th mile-post. The 
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|Depths, December 4, 1900. 
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woaceawolss 


| 
! 





_ 
~~ 


Average 





@ | CWMRODOAAG 
wo CwWWOOwoOaaces 


_ 
_ 


| Average... 





| 
| five cuts made from 1880 to 1889 were dredges to a cross- 
| section of 5120 ft. at zero. These cross-sections have 
been developed by scour, and the minimum in the upper 
t of the river is now 6000 square feet ab zero, which 
/increases to 10,000 square feet at zero towards the 
/mouth of the river. The 8th to 18th mile-post cut 
| was dredged to a cross-section at zero of 6768 square 
feet, which has developed to 7213 square feet min1- 
mum. The present cut (18th to 27th mile-post) is 
| being dredged to a cross-section of 6883 square feet. 
|For the protection of the river works, groynes, and 
| revetments, steamers of more than 800 net registered tons 
|are not allowed to navigate at a speed exceeding 8 knots, 
| Smaller steamers can go as fast as they please. 


SULINA MOUTH 


“I OKULES 
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| able II. gives the actual depths in the Sulina branch, 
}and the depths reduced to zero on the different shoals 
in December, 1900. 

So far as the navigable depths of the Sulina branch are 
concerned, the averages of the mouthly minimum were: 
14 ft. 3in. in 1880, before the cut and new works were 
started ; 17 ft. 10 in. in 1900, after the opening of the first 

| five cuts; and 19 ft. 3 in. in 1900, after the opening of 
three more cuts, a gain of 5 ft. since 1880. 


Tue Sutina Moura or THE DANUBE. 


In 1856 the usual depth of the Sulina entrance was 
| 9 f., but during floods this depth often decreased to 7 ft. 
| The provisional jetties, designed and constructed by Sir 
| Charles Hartley, K.C.M.G., the Engineer-in-Chief of the 
| European Commission of the Danube, were commenced 
| in April, 1858, and finished in July, 1861, when the depth 

was 173 ft.* (See Survey of Sulina Mouth.) : 

After considerable fluctuations, and after the jetties 

been consolidated in concrete, the depth varied 
between 123 ft. and 194 ft. in 1871, 20 ft. was attained in 
1872, 204 ft. in 1873, and after some slight fluctuations in 
1876 and 1879, caused by the formation of a bank near 
| the pier-heads during floods, this depth was constantly 
| maintained, by natural scour alone, from 1879 to 1899, 
| without dredging. During high spring floods the channel 
batween the piers or jetties was scoured to a greater 
depth ; whereas the depth outside the pier-heads dimi- 
| nished on account of the greater quantity of sediment 
| carried by the river, and deposited immediately outside. 


| _* A full description of the construction of the provi- 
| sional piers at Sulina, and of their subsequent _consolida- 
| tion, is given in two papers by Sir Char'e3 Hartley on 
| *The Delta of the Danube,” Minutes of Proceedings of 
the Institution of Civil Engineers, vol. xxi., 1862, and 
vol. xxxvi., 1874. é 
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During the winter storms the bank outside was cut'| : 
down by the sea and littoral current, thus increasing | — | | Total. — Rete |, RRS: |< lel 
the depth; whilst on the other hand, the channel | — we ; . aba A 8 Peat 
between the jetties silted on account of the low water | ” cubic yards | cubic yards cubic yards cubic yards | cubic yards | cubic yards 
and sluggish current. It was evident, therefore, that no | Between the piers .. } Se 101,241 101,241 Between the piers .. ‘ ae 14,259 | 14,259 
further im rovement in depth could bs expected by the Outside a ae 16,398 155,426 171,824 Outside 2 a 60,726 142,419 | 203,145 
— ee alone, which had produced their) gota) cubic yards 16,308 | 256,607 | 273,065 Total cubic yards 60,726 | 156,678 | 217,404 

From 1883 to 1887 sixty steamers per year on an 

average had to complete their cargoes in the roads, the |The dredger worked from March 27 t2 December 31.* | tions in depth are always ible when banks are formed 


depth of 204 ft. of the entrance channel being insufficient 
for them when fully laden. 
steamers in 1888, 172 in 1889, 207 in 1890, 165 in 1891, and 


168 in 1892; and as the size of steamers frequenting the | 


Lower Danube was constantly growing, it was plain that 
the depth of the entrance channel was insufficient. 
Nothing could be more inconvenient and even dangerous 
during the autumn and winter months, considering the 
treacherous character of the Black Sea at these seasons of 
the year. The loss of time was very great, steamers 
having been known to have to wait for 26 days in the 
roads, and even then, being overtaken by bad weather, 
having to leave without completing their cargo. 

Sir Charles Hartley, in October, 1893, proposed to the 
Commission to obtain and maintain the extra depth re- 
quired by the aid of dredging and by narrowing works 
between the jetties, a depth of 23 ft. to 24 ft. being neces- 
sary for the modern class of vessel frequenting the Black 
Sea ports. A powerful bucket- hopper dredger was 


ordered in 1893, and interior parallel training walls were | 


constructed between the jetties in 1894 to reduce the | 
width of the river in that part to 500 ft., and thus by in- 
creasing the scour to diminish the quantity to be dredged 
to maintain the required — 

The marine dredger, Percy Sanderson, built by 
Messrs. William Simons and Co., of Renfrew, is 220 ft. long, 
40.ft. broad, and 17 fb. 2 in. deep. The hopper carries 1250 
tons. The thirty buckets have each a capacity of 21 cubic 
feet, and the machine can dredge to a depth of 35 fo. 
The dredger is propelled by two sets of triple-expansion | 
surface-condensing engines of 1250 indicated horse-power 
combined, driving twin screws, and giving a speed of | 
8 knots when the vessel is fully loaded. 

The year 1894 being one of extraordinary low water in | 


| 


| 
| 


Scale of 


Fig. 2. 
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the Danube, the south bank, opposite the pier-heads, was 
in an exceptionally favourable condition in the autumn, 
with 21 ft. at zeroon the leading line of the Sulina and 
North Pier lighthouses. The channel between the jetties, 
however, had silted up, the depth being reduced to 20 fo. 
at zero. It was consequently necessary to begin dredg- 
ing in the inner channel first, if only to preserve the 
standard depth of 204 ft. Dredging the entrance channel 
between the piers, over a width of 300 ft., was started in 
October, 1894, the depth being 204 ft.* (See Survey of 
Sulina Mouth.) 

_ In January, 1895, the depth of 22 ft. was recorded, the 
inner channel having been deepened by dredging to 24 ft., 
over one-half the width, and the outer channel being in 
a favourable condition, as the bank had been further 
cut down during the winter gales, increasing the depth 
by 1 ft. since October. Dredging the channel between 
the piers was finished in April, 1895, the work having 
taken six months to complete. Dredging at sea was started 
in April, 1895, For the purpose of reaching deep water 
in the shortest possible way, the channel outside was 
dredged in a north-easterly direction from the pier-heads, 
the minimum width being 350 ft., widening to 500 ft. sea- 
wards. In August, the depth of the entrance channel 
was 23 ft., and in September, 1895, 24 ft. Dzedging 
a were brought to a close in October, the outer 
~ rg being nearly finished.+ (See Survey of Sulina 

outh, 
The following quantities had been dredged (1894 95) : 





Mainte- 
nance. 


| Dredging 


Channel. Total. 


—_— 





cubic yards | cubic yards 
267,090 
473,893 


i cubic yards 
“| 202;021 
| 403,676 


Between the piers .. : 
Outside 2... 65,069 | 
70,217 | 





Total cubic yards 








.The year 1896 was unfavourable, with comparatively 
high water all the year round, carrying great quantities 
of sediment; and, consequently, very little was done to 
a the channel, only a small point of original ground 
eft over from last year being dredged. The quantity 
dredged during the year was : 





; Survey No. 191, November 7 to 15, 1894. 





Survey No, 205, November 25, D.c._m‘ez 3, 1895. 


This number increased to 142 | 





Nautecal Miles 


(See Survey of Sulina Mouth.) 

|. The year 1897 was more unfavourable still, the river 
| being open (not frozen over) the whole winter 1896-7, the 
| highest flood ever known coming down the river, bring- 
ing down quantities of sand. The depth outside was 
235 ft., from March 6 to April 17, 1897, before the dredger 
could remove the new bank. After that date 24 ft. was 
constant! — No improvement by dredging 
was possible, and the dredger had enough to do to deal 


with the fresh deposit : 








Maintenance. 

Cubic Yards. 
Between the piers s 22,102 
Outside E pt 265, 222 
| Total cubic yards ... 287,324 


| The dredging operations lasted from January 1 to Osto- 
| ber 7.+ (See Survey of Sulina Mouth.) 

The year 1898 was favourable, with a mcderate spring 
flood, and small quantities of detritus in suspension. The 
following quantities were dredged : 





| Dredging | 


Mainten- | 
Channel. | ance. | 


Total. 





cubic yards cubic yards | cubic yards 
pi 14,259 | 14,259 
143,306 168,259 311,565 
ae | 143,306 182,518 | 325,824 
\ 


Between the piers.. 
Outside oe oe 


Total cubic yards 








| 
The dredger worked from April 22 to November 30 t 


(See Survey of Sulina Mouth.) 
The bank to the north of the dredged channel outside, 










, eee 


aS a 





which had i: creased during 1897, was entirely removed, 
thus freeing the channel, and at the same time removing 
an obstruction which had prevented the littoral current, 
coming from the north, from impinging directly upon the 
artificial channel, and helping to keep it open by pushing 
the detritus to the south. 

The year 1899 was still more favourable, as there were 
no floods, and consequently but little sediment. Between 
the piers, however, considerable low-water deposit took 
place, and had to be dredged in order to keep the channel 
clear. Outside no deposit was dredged; the channel, 
however, was straightened by two points to about E.N.E., 
by dredging away the bank to the south. 
The following quantities were dredged : 





Dredging | Maiaten- 
Channel. ance. 


Total. 











cubicyards | cubic yards cubic yards 
Between the piers.. ee 67,019 67,019 
Outside . a 363,611 363,611 
Total cubic yards — } ~ 430,630 


The dredger worked from June 1 to November 30.§ 
(See Survey of Sulina —) 

Old Sulina Light and North Pier Light in line is again 
the direction of the channel outside, the traditional line 
of olden days. The width of the channel to the south of 
this line being only 300 ft., it will be convenient, when 
there is a suitable opportunity, to dredge another strip to 
the south, with a view of increasing the facility of navi- 
gating the entrance channel during northerly gales, and 
providing at the same time a convenient place for deposit 
to the south of the leading line, when the river brings 
down large quantities of sediment during floods. 

The year 1900 was remarkable for high but clear water 
to the end of June, when considerable — of pure 
sand took place in the outer channel. The quantities 
dredged are given in the next column. 

The dredger started on July 2, and had removed the 
new bank by October 31.|| (See Survey of Sulina Mouth.) 

Given the character of the Danube, a sediment-bearing 
river, subject to great floods and changes, slight diminu- 


* Survey No. 211, November 2 to 6, 1896. 
+ Survey No. 226, November 14, 15, 1896. 
+ Survey No. 231, November 2 to 30, 1898. 
§ Survey No. 234, November 1 to 4, 1899. 





so suddenly that the dredger cannot overcome them at 
once. Hitherto, however, the dredger has proved powerful 
enough not only to maintain the required depth, but to 
improve theentrance channel besides. The original bank 
dredged outside in 1895, 1898, and 1899 consisted of clay, 
and was easily removed. The fresh deposit consists of 
pure or silty sand, pure in the run of the current near the 
pier-heads, but mixed with more and more silt the farther 
away it settles outside. The flood deposit of sand, if not 
removed by dredging, would be entirely cleared away by 
the combined action of the gales from N.E. to N., and 
the littoral current during the next winter. The core of 
the bank, low-water deposits consisting of clay, is nob 
subject to attrition either by sea or current, which caused 
the bank to develop and extend constantly before it was 
artificially dealt with by dredging. The dredger works 
from sunrise to sunset; by preference only during the 
summer months, but also in winter when absolutely 


necessary. 

When dredging in soft clay, six loads per day can gene- 
rally be dredged, and discharged at a distance of three 
nautical miles, during the summer ; thus : 


Per Load. 

Hr. Min. 
Dredging ... sae 
Transport ... a 4 1 10 
Mooring and unmcoring Me: 0 30 
Six loads at 2 hours 40 minutes 16 {0 
From and to anchorage ... 0 30 
Total 19 10 


On one occasion seven loads were removed during one 
day of 174 hours. The shortest for filling the Lopper has 





‘terest, depreciation, and insurance. 





|| Survey No. 239, November 20 to 25, 1900. 







been 55 minutes. Dredging sand deposit in the channel 
only four loads per day can be removed under favourable 
circumstances ; thus : 


Hrs. Min. 
Dredging ... ie ast oe ; 
Transport and discharge 1 10 
Mooring and unmooring... is 0 30 
Four loads at 3 hours 40 minutes 14 40 
Dredger in and out of port 1 20 





Total... eae 19 40 

The success of dredging at sea depends princi bee 
the weather, though the Percy Sanderson, being o = 
size, can work in a moderate seaway up to 3 ft. high, 
when not on the beam. : 

Regarding the element of cost, the quality of the stuff 
to be dredged is the most important factor, and a shallow 
cut on an uneven bottom naturally gives very unfavour- 
able results. At Sulina, the worst year was 1896, when 
the cost of dredging, transporting, and discharging sand 
and silt was 5d. per cubic yard. The best year was 
1899, when the cost with- clay only came to 2.1d, per 
cubic yard. The average price is 4.2d. per cubic yard 
for dredging, &c., 1,790,736 cubic yards from 1894 to 
1899, including all expenditure for repairs, renewals, and 
liberal maintenance of the dredger, but excluding in- 

i Tables I. IV., V., 
and VI. give all the details concerning the dredging 
operations. ; 

The dredger Percy Sanderson is fitted with an experi- 
mental sand-pump driven . an experimental engine of 
300 indicated horee-power. This pump was tried on the 
bank outside the pier heads, but the material pumped up 
would not settle or stop in the hopper, being too fine. 
When tried, however, on an old sea beach, which crosses 
the Sulina branch at the 13th mile-post, where there is 
clean and freely-feeding sand, the suction pump filled the 
— with sand in 14 hours. 25 

e result to navigation of dredging and maintaining a 
deep channel is as follows : 


In 1893, 336 steamers had to complete their cargoes in 


the roads. 

In 1894, 257 Ditto ditto. 

n 1895, 46 Ditto ditto. 
In 1896, 16 Ditto ditto. 
In 1897, 4 Ditto ditto. 
In 1898, 8 Ditto ditto. 
In 1899, 4 Ditto ditto. 
In 1900, 7 Ditto ditto. 
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This is very satisfactory, as it is impossible to provide 
an extra depth for a few steamers of great draught quite 
unsuitable for the trade. 

It should be noted at the same time that the largest 
steamer loading in the Port of Sulina in 1892 was of 2190 
net registered tons ; the size has greatly increased since 
that time, and in 1900 the largest steamer was of 3519 
net registered tons (6500 tons deadweight). 


Tarte 1V.—Dredger “ Percy Sanderson.” Number of 
Loads Dredged and Removed per Month. 


Month, _ | 1804. 1895. | 1896. 1807. | 1898, | 1890. | 19¢0. 





January é | 
February .. 
March | 
April wil” xbs | | 
May.. ee es 
June + a | | 
July 
August . | 
September os] ee | | 
October .. - | 4 | 2 } 
November.. --| 80 we 80 | 
December .. --| 59 
| 


| 181 | 529 | 383 | #98 457 | 








Taste V.—Dredger ‘‘ Percy Sanderson.” 
Quantities Dredged in the Sulina Entrance Channel. 


Between the Piers. | At Sea. 
Year. Ft Mire So PON re ee Ses ES Se Total. 


Old Ground. New Deposit|Old Bank New Deposit 








cubic yards | cubic yards | cub. yds | cubic yards ~-. od 
70 | 3g “3 B j 

5,148 | 202,021 65,069 364,823 
155,426 273,065 
265,222 | 287,824 
188,259 325,824 
a 430,630 
14,259 | 142,419 217,404 


STANDARDISATION OF EXTRA HEAVY 
FLANGES. 


Wr have received the ste account of the proceed- 
ings of the committee appointed in America to consider 
the standardisation of extra heavy flanges: For pres- 
sures less than 100 Ib. there had long existed confusion 
regarding standards for flanges of pipes, fittings, and 
valves. A schedule of standard oe was adopted 
July 18, 1894, by a committee of the ter Steam and 
Hot Water Fitters’ iation, a committee of the 
American Society of Mechanical Engineers, and the re- 
presentatives of the leading valve and fittings manufac- 
turers of the United States. As the use of high steam 
pressures me more general, there came into existence 
so many different diameters, thicknesses, drilling circles, 
and number of bolts for flanges on fittings, valves and 
pipes for extra heavy pressures, that manufacturers could 
not safely keep stocks of goods, and mill architects and 
engineers were greatly delayed at times in making up 
specifications for contemplated work, on account of time 
taken to find out what the different manufacturers could 
or would furnish. 

Recognising the need of a standard for extra heavy 
flanges, Mr. J. C. Meloon, Mechanical Superintendent of 
the General Fire Extinguisher Company, Providence, R.I., 
issued an invitation to the leading valve and fittings con- 
cerns of the country to meet and consider this subject. In 
response to this invitation, several of the largest concerns 
sent representatives to a meeting at New York City, 
April 24, 1901. At that meeting a committee was chosen 
to formulate a standard. This committee consisted of 
J. C. Meloon, Mechanical ts nome Be General Fire 
Extinguisher Company, Providence, R.I. ; J. F. O’Brien, 
Secretary, the Pratt and Cady Company, Hartford, 
Conn. ; L. R. Greene, Engineer, Walworth Manufactur- 
ing Company, Boston, Mass.; H. D. Gordon, M.E., 
Jenkins Brothera, New York, N.Y.; F. A. Strong, 
Superintendent, Eaton, Cole, and Burnham Company, 
Bridgeport, Ct. ; F. A. Conuet, engineer, Builders’ Iron 
Foundry, Providence, R.I. 

Mr. Meloon was made chairman, and Mr. O’Brien 

tar 





201,655 224,028 786,062 796,395 2,008,140 


Dredging Cha andl. 
Between piers ... x nee 201,655 Cub. Yds. 
Outside ... mA oe a 786,062 

987,717 


1895 to 1900. Maintenance six years : 
Between piers... 7 ne 224,028 
Outside ... oy =e e% 796,395 
—— 1,020,423 


Total cubic yards 2,008 140 


Tape VI.—Dredger ‘‘ Percy Sanderson.” Dredging 
Sulina Entrance Channel. 


| 


Working. | : 


Remarks. 


of 


| Quantity Dredged 
per Working Day. 


per Hour at Work. 


Days. 
Under Steam. 
Quantity Dredged 


1 


| Full Days. 
| Parts 


| Total Days. 


. CUD. | 
|yds.|yds. 
86 18 54 900 10) 192 30/ 109,070 |2020) 567|Clay. 
5} 153 48 196 $546 20/1058 17) 864,823 |1861) 345/Clay & sand. 
129 34 163 3090 10| 967 10) 273,065 |1675| 282/Sand & silt. 
7; 126 41 | 170 2921 40/1118 45] 287,324 |1690| 258] Ditto. 
114 82 | 146 2401 20) 917 35) 325,824 |2232/ 355|Clay & sand. 
114 25 | 189 2271 60) 843 45) 430,630 |3098) 510)Clay. 
1900} 67 25 921428 6) 543 50) 217,454 |1823) 308|Sand & silt. 
| } | | 
DrepGer ** Percy SANDERSON.” 
(Cost 38,4237.) 


Cost or Drepcinc, REPAIRS AND MAINTENANCE OF 
Drepcer, Spare Gear, &o. 


Quantity Dredged, 1894 to 1899—1,790,736 Cubic Yards. 


> 
* 
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oS 
as 
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d. d. 
{ Coal and stores el 4) 2.05 
ieee Saw 

. ‘ and stores es ‘ 
Repairs, &o.’... { Crew and wages... Lis} 2.17 


Total per cubic yard dredging and repairs 4.22 
(Interest, depreciation, and insurance not included.) 
N.B.—By measuring the cross-sections it has been 
ascertained that the dredger removes 713 cubic yards, on 
an average, per load. 


Dredging 





Srees Ratts at THE ANTIPoDES.—New South Wales will 
shortly be again in the market for steel rails, 15,000 tons 
of which will be required as a first instalment. 





'y- 

The committee had various sessions, and submitted to 
the manufacturers interested the following recommenda- 
tions and schedule for standard at a meeting held in New 
York City, June 28, 1901. 

1. Multiples of four for drilling. 

2. Drilling should straddle vertical axis. 

3. Bolt centres not to exceed 3§ in., except on 2 in. 
size. Committee at first proposed eight §-in. bolts, but 
sample elbows and flanges were drilled and bolted together, 
and it was found that eight §-in. bolts interfered with 
inserting bolts. 

4. Distance from centre of bolt to edge of the flange 
should always equal or exceed the diameter of bolt plus 
4 in. for 9 in. valves and under, and diameter of bolt plus 
not less than } in. for sizes larger. 








r | Diameter |Thickness Diameter Size 
Size of |“ “of of of Bolt of 
Bolts. 


Pipe. | Flange. Flange. | Circle. 
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The bolt circle diameters, as above stated, will allow 
the use of ss recess on pipe flanges, provided such 
device is specified. 

The schedule presented was unanimously adopted by 
the manufacturers present, and January 1, 1902, was 
the date set for adoption of same. 

The following firms have agreed to adopt the standard 
and put same into effect, January 1, 1902: 

The Eaton, Cole, and Burnham Company, Bridgeport, 
Conn.; Chapman Valve Manufacturing Company, Indian 
Orchard Mass ; Walworth Manufacturing Company, 
Boston, ‘Mass.; Crane Company, Chicago, TIL; the Pratt 
and Cady Company, Hartford, Conn.; Jenkins Brothers, 
New York re General Fire Extinguishing Company, 
Providence, R.I.; Builders’ Iron Company, sovkenaa, 
R.1I.; Jarecki Manufacturing Company, Erie, Penn.; 
Crosby Steam Gauge and Valve Company, Boston, Mass.; 





the Kennedy Valve Manufacturing Company, New York 
City; the Ludlow Valve Manvfacturing Company, 
Troy, N.Y.; the Lunkheimer Company, Cincinnati, 
Ohio; the Michigar Brass and Iron Works, Detroit, 
Mich. ; the Kelly and Jones Company, New York City ; 
Eastwood Wire Manufacturing Company, Belleville, 
N.J.; National Tube Company, Pittsburgh, Penn. ; 
Coftin Valve Company, Boston, Mass.; Rensselaer 
Manufacturing Company, Troy, N.Y. ; the Mason Regu- 
lator Company, Boston, Mass.; McNab and Harlin 
Manufacturing Company, New York City; the John 
Davis pong = Chicago, Ill.; Watson and McDaniel 
Company, Philadelphia, Penn. ; Ross Valve Company, 
Troy, N.Y.; Edward P. Bates, Syracuse, N.Y. 

The following firms will furnish to standard if desired 
by their customers : 

Best Manufacturing Company, Pittsburz, Penn ; Pitts. 
burgh Valve, emg and Construction Company, Pitts. 
ag Penn.; Eddy Valve Company, Waterford, N.Y. 

The Committee’s labours were very much lightened by 
the hearty co-operation of all the firms with whom they 
held communication ; avd the list of firms mentioned, 
embracing the largest manufacturers of valves and fittings 
in the East and West, shows the interest taken in the 
subject. 

A limited number of the schedules will be printed by 
the Committee, and copies can be obtained of the secre- 
tary, Mr. J. F. O’Brien, P.O., Drawer 66, Station A, 
Hartford, Conn. 





Dewsspury.—The Dewsbury and Heckmondwike Water. 
works Board contemplates the early construction of 
another reservoir at Dunford, in the parish of Penistone. 
With the view of the necessary Parliamentary powers 
being obtained, Mr. Hill, of Manchester, engineer to the 
Board, has made a eurvey of the district, in which the 
Board has already five reservoirs. 


Srrxt Rarts 1n France.—In the course of the third 
— of this year the Southern of France Railway 

mpany let a contract for 10,000 tons of steel rails to 
the Naval Steel Works Company at 7/. 12s. per ton. 
Other contracts were also let as follows; Western of 
France Railway, 10,000 tons to MM. de Wendel, at 
6l. 14s. 5d. per ton; Paris, Lyons, and Mediterranean 
Railway, 5680 tons to the Alais Forges Company, at 7/, 
per ton; Northern of France Railway, 14,800 tons to 
the Northern and Eastern Steel Works Company, at 
6/. 11s. 1d. per ton; Orleans Railway, 2000 tons to the 
Pompey Steel Works Company, at 7/. 0s. 1d. per ton, 
and 4000 tons to the Trignac Forges Company, at 7/. 1s. 2d. 
per ton. 


Our LocomoTivE Exports.—It is now certain that, 
notwithstanding all the talk of foreign competition, 1901 
will be a satisfactory year in connection with British 
locomotive exports. The value of the engines exported 
in November was 167,412/., as compared with 162,602/. 
in November, 1900, and 172,4597. in November, 1899. In 
these totals the colonial demand was represented by the 
following amounts: 





} 
Nov., 1901. | Nov., 1900. Nov., 1899. 


£ & 
British South Africa... 5,334 8,489° | — 8,448 
British India +» e+} 82,098 =| «= 49,610 | ~=— 103,625 
Australasia .. ss $s 27,906 | 47,528 10,618 


Colonial Group. 





The value of the engines exported to South America in 
November, 1901, was 38,311/., as compared with 19,566/. 
in the corresponding month of 1900, and 9545. in the 
corresponding month of 1899. Various European 
countries also imported British locomotives in Novem- 
ber to the extent of 50,011/., as compared with 35,337/. 
in November, 1900, and 31,2707. in November, 1899. The 
value of the aggregate shipments of locomotives from the 
United Kingdom in the first 11 months of this year was 
1,732,921/., as compared with 1,340,678. in the corre- 
sponding eg of 1900, and 1,329, 405/. in the correspond- 
ing period of 1899. In these totals the colonial demand 
was represented as follows : 





Colonial Group. 1901. 1900. | 1899. 





British India 


£ 
zt 76,840 
Australasia .. € 


17,119 
492,350 892,974 
838,231 | 185,472 


| 
British South Africa a 2 
‘| 





The value of the engines exported to various European 
countries in the first 11 months of this year was 239,417/., 
as compared with 243,685. and 183,995/. in the corre- 
sponding periods of 1900 and 1899 respectively. The value 
of the engines exported to South Auacies in the first 
11 months of this year was 238,823/., as compared with 
219, 988!. in the corresponding period of 1900, and 173,324l, 
in the corresponding period of 1899. 


THE END OF THE SEVENTY-SECOND VOLUME. 








ye 


x 


ly 


hichdianl al 


TAN ® 1902 


_[Bavittere atthe General Post Of 
a8 @ Newspaper. 


ENGINEERING: 


An Illustrated Weekly Zournal. 
EDITER BY WILLIAM H. MAW AND JAMES DREDGE. 





OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 35 & 36, BEDFORD STREET, STRAND, LONDON, W.C. 








VOL. LXXII—No. 1878.] 


LONDON: FRIDAY, 


DECEMBER 27, 1901. 


OR...6d. 
By Post. .64d. 














Aveling and orter, 
LIMITED, 
RocHESsTER, KENT, 
and 72, OANNON STREET, ‘LONDON. 
STEAM ROLLERS. ROAD LOCOMOTIVES. 
STEAM CULTIVATING MACHINERY. 


CEMENT-MAKING MACHINERY. 4771 





Rvs>y Portland Cement 
conta cag 


Portland Cement 
Of the Greatest or and Best 
ROMAN 


ateblisined 1865. 


Telegraphic Address t 
yo I. BROOKS, Manager. 


Oement, Rugby. 


ortland Cement of the Best 


Quality, manufactured by F. 0. BARRON & O0., 
Lap., 9, St. Mildred’s Court, Poultry, E.O., and Falcon 
Cement Works, Rainham, Kent. 4516 


Steel (lad Meters. 


OPEN, PROTECTED, ENTIRELY ENCLOSED. 











MATHER & PLATT, Lrp., MANCHESTER. 


(ranes—Steam, Electric, 


HYDRAULIO and HAND, 
of all types and sizes, 
GEORGE RUSSELL & OO, 
Motherwell, near Glasgow. 


ohnson & Phillips, Telegraph 


and ELEOTRIO LIGHT ENGINEERS, 

14, Union Court, E.0. Works, Charlton, Kent. 
Makers of Machinery, &., for complete equipments 
of Oable Factories and Vessels. Electric Light 
ang ofall kinds. Arc Lamps. Electric Trans- 

on of Power Plant. Oables and Wires. 4901 











(F-98 and Oil Engines. 
“ THE GLOBE” has no equal. 
All sizes from 1 to 100 B.HP. in stock or p’ 
Prices and bg from makers, “ae71 
POLLOOK, WHYTE & WADDEL, Johnstone, N.B. 


, Helsby” (ables & Wie. 


THE TELEGRAPH MANUFACTURING CO., Lap., 





HELSBY, 
Near Warrington. 


AND 
11, Qn. Vicor. S1., E.O. 4963 


40, KING STREET, COVENT GARDEN, W. 
ee Kell & Son, Litho: 
» execute ey Fe. se of 
Archibettals Oa and Pictorial 


Drawing in bee Paper Drawing Photo-litho- 
graphy, &o.—40, King 8t., Covent Garden W.O. 0d 8462 


Bemather Maschinenfabrik A.G., 
17, Victoria Street, London, S.W. 
ELECTRIC CRANES and EVERY. “rays gouppay Si 
for lron and Steel Works, Mines, &c. 498 
See Illustrated Advertisement, last week, page gg 
and 


ce (fakin 
I M Z __ Refrigeration. 


About 5000 Machines Sold 
On LINDE and LIGHTFOOT SYSTEMS 
For use both on land a land and board ship. 


THE _— BRITISH [REFRIGERATION CO., Lp., 
85, Queen Victoria Street, London, E.C, 4323 


A. G. Me mford, 


OULVER STREET WORKS, COLCHESTER. 
* On ApMiauty aNp War Orrice Lists. 
PATENT WATER-TUBE BOILERS as 
H.M.S8. “Salamander,” 4000 LHP., Prncag ps 
number of first-class Torpedo Boats and Pinnaces. 
ENGINES for Torpedo Boate, Pinnaces and goal 
Patent “ DUPLEX” STEA PUMPS, 
AUTOMATIO FEED REGULATORS and Aj 
Machinery, as Supplied to to Admiralty. 














°Y{ arrow & Co., Ltd., London, 


SHIPBUILDERS AND ENGINEERS, 
CONTRACT FOR 
SOREW STEAMERS having speeds up to 85 miles 


an hour. 

PADDLE STEAMERS with draughts of 6 in. or more. 
MACHINERY constructed for ts built abroad. 
STERNWHEEL STEAMERS have been found by 
experience to be the best type of vessel for shallow 
river navigation, and of these Messrs. Yarrow have 
constructed a large number of successful os 
for all parts of the world. 8759 


ochran’s Vertical 
Multitubular Boilers. 


See page 4. Od 4749 








Engines for Launches, 


il 
O YACHTS AND BARGES. 
Send for Lists. Od 8551 


VOSPER & OO., Lrv., Broap Srrzst, Porrsmours. 
Z See Illustrated Advt., page 13. 


Prorrestt & Son, Ltd. ,"XENHOE, 


ESSEX, 
And 101, LEADENHALL iran, E.C. 2888 
SHIP, YACHT, LAUNOH and BOAT BUILDERS 
and ENGINEERS. See Illus. Advt., p. 24. 


[2vincible (jauge (jf lasses. 
BUTTERWORTH BROS., Lid., 


Newton Heath Glass Works, 
Manchester. 


Filters 


My anvtacturing P urposes. 











9753 





oe Pulsometer F\ngineering O. 


LIMITED, 


NINE ELMS IRON WORKS, Reading. 
4496 





'Y atrows Patent 


W iater-Tube Boilers. 


Sas ILLUSTRATED ADVERTISEMENT APPEARING 
ON PacE 47, Dec. 20, AND EVBRY FOURTH WEEK. 


Poplar, London. “* 


Hester and K2siish, 


ENGINEERS AND MILLWRIGHTS, 
IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MAOHINERY. 
HYDRAULIO MACHINERY. 
AND MARINE STEAM ENGINES. 
oo en AND BREWERY PLANT. 
RICE MILLS. 
WATER VALVES, ORANES, — GATES, 
&e. PUMPING MACHINER 
HUNTER’S PATENT TLOMTENG ORANE 
FOR DOOKS, &c. Od 4955 
Boiler Tubes, Iron and Steel. 
Edwin Lewis & Sons, ges 


Offi 
se tee St, Ee, 0. Wolverhampton. 


e) oseph Ata 
Stee! and [= Boller F[labes. 


GAS, STEAM, WATER TUBES. 


Lee G ized Pianged [tubes 


GREAT BRIDGE, STAFFORDSHIRE. 8354 
LONDON: 46, QUEEN VIOTORIA STREET. 


o) ames Russell and Sons, Ld., 


CROWN TUBE WORKS, WEDNESBURY. 
London Warehouse : 108, Southwark Street, _ E. 
Leeds Warehouse : 6, Mark Lane, Brig 
ae Ware h : 114, Col 
: 88, King Street West. 


L& L 
ubes and ittings. 
T Ete 


Loyd and Loy4. LL. 


Birmingham. 




















See Advertisement, page 72 4439 





[the Edwards Air Pump 


SYNDICATE, L1., 
8, Orown — Oup Broap Srrzust, 


For Illustrations see page 92 in our issue of Dec. 13. 


rhe Robinson Shaft Governor. 
For Particulars and License to Make 
Apply to ARTHUR 8. F. ROBINSON, A.M.LC.E., 
ConsULTING Eee 





4724 
j ocomotive Tank Engines 
ed and constructed by 
» WARDLE AND COMPANY, 


MANNI IN 
Boyne e Engine Works, Leeds. Od 2487 
See their Illustrated Advertisement, page 85. 








D*ey, Paxman & Co. L?: 


ENGINEERS, COLCHESTER. 
MAKERS OF 


Steam Engines and Boilers. 
All Sizes up to 1500 HP. 
WINDING, PUMPING and HAULING, and especially 
tor ELECTRIO LIGHTING. 


2246 
See Advertisement, page 87. 





pecial Steel Railway Tyres 


and AXLES and FORGINGS of every description. 
HENRY BESSEMER & OO., Limrrsp, 
SHEFFIELD. 


See Advertisement, page 89. 4106 


SP 


rawings, ‘Lracings, Inspec- 
TIONS of MACHINERY, &., UNDERTAKEN 

at moderate terms.—THOS. - RIOE, M. I. Mech. E., 
60, Watling Street, London, E.O. 4908 
Telegrams, “Ricto, London.” Telephone No. 497, Bank. 





? aten' ad 
ee’s Hydro.Pneumatio Ash Ejector. 
Great sa of labour. No noise. No dust. No 
a Ashes disc ed 20 ft. clear of vessel.—Apply, 
TREWENT, Naval Architect and Surveyor, 
A Bintter Buildings, Billiter St., London, E.0. 4885 


sca Foundr and 
ENGINEERING COMPANY, 
Railway Plant and General Engineers, 
G witches, Crossings, | cas 
Turntables, Water Cranes, 
Girders, Bridges, .Roofs, , Pum 


ipes 
Wagons, Tanks, Engines, Boilers, Cranes. 
Wo 5, = iy stad MON. 
4367 


10, BUSH LANE, “GANNON STREET, E.C. 





PATENT EVAPORATORS AND CONDENSERS, &#. 


aird & ayner 
C LF age 
See Advertisement, page 32. 4787 
prank Locomotives, 4 or 6 
wheels coupled. — and workman- 


HAWTHORN, LES Line 2 gg Ran 
» Ln, eers, New- 
'yne.. See Advt.. page 8 


pthe Helical Centrifugal Pumps 
(Wade & Cherry’s Patent).—Sole Manufacturers 

and BR ieconi JOHN CHERRY &SONS, Pump Works, 

Beverley, Yorkshire. Tele. Address: Lemrgraearncr 











ron Casti ing 
FOR ENGINEERS, eval 
Gas, WATER, SEWERAGE WO WORKS. &o. 
In GREEN or DRY SAND, up to 4 tons. 
if required. 
SOOKET PIPES, 1 in. to 18 in. diam. 
FLANGE and IRREG to 20 in, diana. 
- GIRDERS, COLUMNS, ST. STANCHIONS, LANES. 





. E. & W. H. HALEY, , Thornton Road, Bradford. 








4917 | . 





obey & (‘o., 
STEAM ENGINES. 


See Advertisement 


Page 36. . 4991 





rintin; — 
34 " i 3 CHANCERY LANE, W.C. 





RAILWAY OARRIAGES, 


Ht ‘Nelson & ( & (io , Lt 


Tas Gueew, Raeke. ee ee 
MOTHERWELL, 


G team Cranes; Excavatls 


OONORETE MIXERS, STEAM WINOHES 
AND WINDLASSES. 


4789 
J. H. WILSON & 00, Lap., SanpHiuis, LIVERPOOL, 
London Office : 15, Viororia Sr., Westminster, 8.W, 


Hethorn, Dever & GC & Co., Lie 
umping Mextinery. 


See man B Advt., Dec. 13, page 55. 


G team Boilers, Vertical and 


other t; also Vertical Engines and Bent 
Oranks, forgings or finished.—_THE GRANTHAM 
OBRANK and IRON OO., Lrp., Grantham. 4510 


HIGHEST AWARD, PARIS, 1878, 


(Gjoldsworthy’s 1 Emery, 
Emery Cloth, 
Glass Paper. 
4447 














MANOHESTER. 





The Chancery Tracing Office. 


Tracing, onan Colouring, Electric Photo- 
4995 


10 Machine Tools, compari 

Lathes, Drills, — 

Steam Hammers, &., now ready. aly 

SCOTT BROS., Halifax. “Bee Illus. “Advt., last wee! 

H\vaporative Condensers. 
JOHN FRASER & SON, 

Millwall Boiler Works, °20™: 


Adjoining North Greenwich Station, G. ne 2750 
HOLDEN & BROOKE, Lap. 


I njectors. 
See also Illus. Advts. on pages 11 and 31. 
GOLD MEDAL—Invantions ExHtBitioN—AWARDED, 


Duckham’ s Patent Suspended 


WEIGHING MACHINES 
BROAD ENGINEERING WORKS COMPANY, — 
Lendon, E.—Hydraulic Oranes, Grain Elevators, 
See Illus. Advt., last week, page rae yor 


[isintegratin and Screening 
MACHINERY. 

Newest Macuines. Brat Resvirs. 2276 

THE HARDY PATENT PIOK O©O., Lo., Sheffield. 


ALL TYPES 
ranes (an POWERS): 


- layed advertisement and ‘A 
a '—JESSOP & APELERY 


Handboo achinery.”—J_ 
BROS. CLelcester and London), Limrrap, %, bahcogyy 
2267 


London, E.C. 

G tone Breakers oad 
“rushers. 

Ws Make NOTHING THE Brest. 


ock 
ELSE & 
W. H. Baxter, Ltd., Leeds. 
illans’ Patent ‘: Central- 


VALVE ENGINES for ELEOTRIO LIGHT. 

ING and other Pu: k Advertisement, 
95. — 8 & ROBINSON, 

Busby, Warwickshire. : 


J.* Em 





























4449 Refrigerating & [ce-making 


achines, 
Patent Air one 'C Oo) System, 
RECENTLY AWARDED. 
by the Royal es 
Teoitable for Dairies. 
, the Highest Award, at the 
British Dairy Farmers’ Association’s Dairy Show, 


Agricultural Hall, 
FULL PARTICULARS ON APPLICATION. 


J. & E. Hall. Limited, 


Darrrorp Ironworks, K 








4445 
and 23, Sr. Swirun's Lase, LONDON. } 
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Po biplesettlaag emer 
—FORTHOOMING EXAMINATION. 
DRAUGHTSMAN in the H 

ow of the Admiralty (17-25), let January, 


1 
The date specified is the latest at which 
Can 


obtained, with 
Civil Service 


K ing’s College, London 
(UNIVERSITY OF LONDON). 


ENGINEERING, ARCHITECTURE, AWD APPLIED 
SCIENCE DIVISION OF THE FACULTY OF 
SCIENCE. 


J 611 





LENT TERM COMMENCES THURSDAY, 
JANUARY 16th. 


PROFESSORS. 
MECHANICAL ENGINEERING—Davw 8. Cappsr, 
M.A., M. Inst. C.E., M.I.M.E. 
OIVIL. ENGINEERING —Hanry Rontsson, M. Inst.0.E. 
ELECTRIOAL ENGINEERING—E. Wrison, M.LE.E. 
NATURAL PHILOSOPHY—W. G. Apams, M.A., D.8c., 


F.B.8. 
ARCHITECTURE—R. Exszy Smirn, A.R.1.B.A. 
OHEMISTRY—J. M. Tuomson, F.R.S., F.1.C. 
MATHEMATIOCO8—W. H. H. Hupson, M.A. 
ee na ah — A. K. Honmyeron, A.B.8.M., 


-LM.E, 
GEOLOGY and MINERALOGY—H. G. Srz.ey, F.R.S. 


EVENING OLASSES 
are held for Civil, Mechanical, and Electrical Engineer- 
ing, Workshop Practice, Architecture and Building 
Construction, Drawing, Metallurgy, Wood Carving, 
Mathematics, Physics and all Science Subjects. 
For Prospectuses and all information apply to— 
THE SEC! 


RETARY, 
King’s College, Strand, W.C. r) J 843 
WARNING. 


TO MAKERS AND USERS OF POWER PRESSES 
OR LIKE MAOHINES FOR DRAWING OR 
ae METALLIO SEAMLESS HOLLOW- 


Taylor & Challen, Ltd., of 


Birmingham, Engineers, will INSTITUTE 
immediate LEGAL PROCEEDINGS against infringers 
(whether as makers or users) of any of their several 
Patents relating to above. 

SAUNDERS, BRADBURY & SAUNDERS, 387, 
——_ Row, Birmingbam, Solicitors for Taylor and 
Chalien, Ltd. 497 





PATENTS, Drsiens, AND TRADE Marks Acts, 1883 To 1888. 


otice is Hereby Given, that 
OORNELIUS VANDERBILT, of 15, Washington 
Square North, in the City of New York, Borough of 
Manhattan, Oounty and State of New York, United 
States of America, has applied for leave to amend the 
Specifi nm of Letters Patent No. 11,607, of 1901, 


JOHANNESBURG MUNICIPALITY. 
Mownrcipan Notice, No. 97. 


CARBURETTED WATER-GAS PLANT. 


[ren ers are Invited for the 


SUPPLY and DELIVERY of a complete 
CARBURETTED WATER-GAS PLANT of a capacity 
of about 200,000 cubic feet 9 
8 with General Plan of present works, 
can be obtained on application from the Crown Agents 
for the Colonies, Downing Street, London, or from the 
Town Olerk, Johannesburg. 
marked on outside 


Tenders, in sealed a 
“Tender for Oarburetted Water-Gas Plant,” to be 


received by the Town Olerk, Johannesburg, on or 
before January 31st, 1902. 
The lowest or any Tender not necessarily accepted. 
(Signed) LIONEL CURTIS, 
Acting Town Clerk. 
Johannesburg, 4th November, 1901. J 791 


THE DELHI UMBALLA KALKA RAILWAY 
COMPANY, Limirep. 
(Kauka-Smua Ratiway.) 


SWITOHES and CROSSINGS. 


The Delhi Umballa Kalka Railway Company, Limited, 
is prepared to receive 


r I ‘enders for the Supply and 
DELIVERY of SWITCHES and CROSSINGS as 

per Specification to be seen at the Oompany’s Offices. 

Tenders are to be sent to the undersigned marked 
“Tender for Switches and Crossings,” not later than 
Twelve o’clock Noon, on Friday, 3rd January, 1 

The Company does not bind itself to accept the 
lowest or any Tender. 

For each Specification a fee of 10s. 6d. will be 
charged, which is not returnable. 

By Order, 
W. McFARLANE, Secretary. 
17, Victoria Street, Westminster, 8.W., 
20th December, 1901. 





J 342] 0 


orth-Eastern Railway.—To 


CONTRACTORS. — The D RS are 
— to receive TENDERS for the CONSTRUC- 
N of a RAILWAY, from Gosforth to Ponteland, 
ing by a junction with the Blyth and Tyne 
Railway immeciately North of Gosforth Station, and 
terminating in a field on the North side of Ponteland 
Village. 08, Quantities and Inden- 
ture may be seen at the Office of Mr. CHARLES A. 
Harrison, Central Station, Newcastle-upon-Tyne, on 
and after Monday, 16th December, where Specifica- 
tions, Quantities and Forms of Seeder we be obtained 
on personal application. Sealed Tenders, marked 
* Tender for Ponteland Light Railway,” and addressed 
to the Secretary, must be delivered at his Office in 
York not later than Noon on Wednesday, 8th January, 
1902. The Directorsdo not bind themselves to accept 
the lowest or any Tender, and ample securitv 


be required from the Contractor whose Tender is/| pi 


accepted. 
O. N. WILKINSON, Secretary. 
York, 14th December, 1901. J 781 


| agreement to remain in the Company’ 


' oe 
TYNESIDE ELECTRIC POWER SCHEME 


The Company Electric P 
pos arden to zecsive r on Tyneside 


. are prepared 
A pplications for a Limited 
_ Number of JUNIOR ASSISTANTSHIPS 
an engine works and some Enowicdge oy ears in 
e know 
theory is desirable. o> ot clechical 
Successful Applicants wil) be required to sign an 
; 8 service for 
period of two years. During this time they will have 
an opportunity of seeing all or some portion ot a 
work under the Oompany’s control, which includes 
Polyphase and Continuous-current Systems as applied 
to Power Distribution, Lighting and Tramways 
Remuneration to commence, 15s. per week, in. 
creasing by definite amount as the engayement 


B. 
Application, stating age, training, and i 
not more than one testimonial, to be sddrensed eat 
Offices of ENGINEERING. J 835 





EDINBURGH AND LEITH CORPORATIONS’ 
GAS COMMISSIONERS. 


STEEL LATTICED GIRDER FOOTBRIDGE AND 
TRUSSED ROOFS. 


The Commissioners are prepared to receive | 


enders for the Construction 


and ERECTION of a STEEL LATTICED 
GIRDER FOOTBRIDGE and TRUSSED ROOFS in 
connection with their New Works at Granton. 

Specification, Schedule of Quantities and Form of 
Tender may be obtained on application to Mr. W. R. 
Herring, Chief Engineer and Manager, and Drawings 
may be inspected at his Office at the New Street 
Works, Edinburgh. 

The Tender Forms supplied must be filled in and 
signed by a Principal or a Declared Agent of the 
pake tendering, and returned, undetached from the 

pecification and Schedule, and delivered to the 
undersigned at or before Ten a.m. on the 30th day of 

b sealed and endorsed ‘‘Tender for 





WILLESDEN DISTRICT COUNCIL. 
TO STEAM ROLLER MANUFACTURERS. 
The Willesden District Council are prepared to receive 


[renders for the Supply of a 


10-ton STEAM ROAD ROLLER and ROAD 
SOARIFIER, complete in every respect and ready for 
use, to be delivered at the Store Yard of the Council 
within 14 days from order to supply same. 
All Particulars and Form of Tender may be obtained 
on and after Friday, the 20th day of December, 1901, 
upon application to Mr. O. CLaupg Roxson, M. Inst. 


9} 0.E., Engineer to the Council, Public Offices, Dyne 


Road, Kilburn, N.W. 

Tenders, endorsed ‘‘Steam Roller and Road 
Scarifier,” to be delivered at the Offices of the Council 
not later than Four p.m. on Tuesday, January 7th, 


902. 

A £10 note to be deposited with each Tender, 
which will be returned to unsuccessful Contractors 
immediately Tenders are accepted, and to the suc- 
cessful Contractor upon execution of contract and 


ted to him for ‘Improvements in Tenders for | pond 


motives and in like Railway Vehicles.” 

Particulars of the proposed amendment were set 
forth in the Illustrated Official Journal (Patents), 
issued on the 18th December, 1901. 

Any person or persons yf give notice of opposi- 
tion to the amendment (on Form G), at the Patent 
Office, 25, Southampton a London, W.O. 
—. one calendar month from the date of the said 


0. N. DALTON, 
Comptroller-General. 
MARKS & OLERK, 18, Southampton Buildings. 
London, W.O., Agents for the Applicant. J 380 





Parents, Destens, anD TRADE Marxs Acts, 1883 To 1888. 


otice is Hereby Given, that 
JOSEPH WATSON SHERATON, of 23, Bexley 
Street, Kayll Road, Sunderland, in the County of 
Durham, has applied for leave to amend the Specifica- 
tion of Letters Patent No. 18,088 of 1900, granted to 
him for ‘‘ An Improved Method for the Loading and 
the Unloading of Ships and of Steamers, or of other 
conveyances of goods over land or sea.” 

Particulars of the pi amendment were set 
forth in the Illustrated Official Journal (Patents), 
— on the 18th December, 1901. je 

y person or persons may give notice of wees. 
tion to the amendment (on Form QG) at the Patent 
Office, 25, Southampton Buildin London, W.G., 
within one calendar month from the date of the -_ 

J 849 


0. N. DALTON, 
Comptroller-General. 








Ce ntiatis 
TENDERS. 
NOTICE TO PRINTERS’ ENGINEERS AND 
OTHERS. 





THE DIRECTOR-GENERAL, ORDNANCE SURVEY, 
is prepared to receive 


° ° = 

A pplications from Firms 

willing to TENDER for the SUPPLY 

and E ION of four Hand anc Pewer 

LITHOGRAPHIC PRINTING PRESSES, with four 

Casi-iron Beds. 

orange for Forms of Tender, &., should be 

e to the OFFICER in Charge of Stores, Ordnance 
Survey Office, Southampton. 

All Tenders must be submitted before Noon on the 

13th January, 1902. J 833 


INDIA OFFIOE, Wurreuatn, 
28rd December, 1901. 
THE SECRETARY OF STATE FOR INDIA IN 
OOUNOCIL is prepared to receive 


BBR Tenders from such Per- 


sons as may be willing to SUPPLY :— 
STEEL RAILS, 75 Ib. per yard. 
STEEL FISHPLATES. 
FISHBOLTS and NUTS. 
W.-I. SPIKES, 
SWITCHES and CROSSINGS. 
The Conditions of Contract may be obtained on 
jon to the Director-General of Stores, India 
Pen Soe sed ers are to be 
Poastey, aa. Teh Jannery, 1002, shar idee thon 
y, january, 2 
ler will be received. 


mo Tender 
E. GRANT BURLS, J 852 
Director-General of Stores. 





nd. 
The Council do not bind themselves to accept the 
lowest or any Tender. 
By Order, 
STANLEY W. BALL, 
Clerk to the Council. 
Public Offices, Dyne Road, Kilburn, N.W., 
16th December, 1901. J 790 





COUNTY BOROUGH OF WEST HAM. 
SEWAGE PUMPING PLANT FOR SALE. 


The Council having met anew Pumping Station 
invite 


[renders for ‘tho Purchase of 


the following PLANT at their old Pumping 
Station, Canning Town :— 

One Pair of High-class Compound Condensing Beam 
Pumpin gines, by James Watt & Co., of 
Birmingham, 1890. 

One Pair of Single Condensing Beam Pumping 
Engines, by Galloway, of Manchester, 1870. 

One Pair of Gwynne’s Centrifugal Pumps, 15 in. 
diameter. complete. 

Two Lancashire Boilers, 80 ft. by 7 ft. 6in., and 

Three Lancashire Boilers, 24 ft. by 6 ft., together 
with pumps, crane, fittings, &c. 

Further particulars, with orders to view, may be 
obtained on apovlication at the Borough Engineer’s 
Office, Town Hall, West Ham, E. 

Tenders, endorsed ‘“‘Tender for Sewage Pumping 
Plant,” are to be sent to my Office not later than 
Four o'clock p.m. on Tuesday, 14th January, 1902. 

The Council do not bind themselves to accept the 
highest or any Tender. 

By Order of the Council, 
FRED. E. HILLEARY, 

Town Hall, West Ham, E., Town Clerk. 
12th December, 1901. J 775 


COUNTY BOROUGH OF GRIMSBY. 
ELECTRICITY DEPARTMENT. 





The Corporation of Grimsby are prepared to receive 


[Tenders for the Extension of 


the PLANT at the Electricity Works. The 
work is divided into five contracts as follows :— 
SpsciricatTion No, 10.—STEAM DYNAMOS, 
11.—EXTENSION of SWITCH- 


BOARD. 
12.—ACCUMULATORS. 
13.—OONDENSER PLANTand 

PIPEWORK. 
se » 14.—WATER-TUBE BOILER. 

Copies of the Specification, with Forms of Tender, 
Drawings and General Conditions, can be obtained 
from the Borough Electrical Engineer, Mr. W. A. 
VIGNOLES, On payment of a deposit of £1 1s. for each 
Specification, to be returned by the Corporation on 
receipt of a bona jide Tender. 

Tenders on the prescribed form, in sealed envelopes, 
and endorsed on the outside ‘Electric Lighting, 
Tender for Specification No. ....,” must be delivered 
at the Office of the Town Clerk, Sc. Mary’s Gate, 
Grimsby, on or before Nine a.m., Monday, January 
20th, 1902. , 

The Corporation do not bind themselves to accept 
the lowest or any Tender, and no allowance will 
made for any expenses incurred in the preparation of 


any Tender. 
W. GRANGE, 
Town 





Town Olerk’s Office, Grimsby, 
28rd December, 1901. 





, 1901, 
Steel Latticed Girder Footbridge and Trussed Roofs.” 
The Commissioners do not bind themselves to 
accept the lowest or any Offer, and reserve to them- 
selves the right to allot the Contracts to one or more 


Contractors. 
JAMES M'‘G. JACK, 
25, Waterloo Place, Edinburgh, Clerk. 
5th December, 1901. J 737 








APPOINTMENTS OPEN. 
UNIVERSITY OF BIRMINGHAM. 
FACULTY OF SCIENCE. 
PROFESSORSHIP OF METALLURGY. 





: The Council invite f 
pplications for a Chair of 
METALLURGY, at an inclusive stipend ot 


HARRINGTON PIER EXTENSION. 


W anted, an Experienced 


FOREMAN capable of taking charge 
above work. The. person to be eppsinted’ snag et 
experienced in pile-driving, excavation below water. 
leve] and concrete block setting, &. Salary will be 
£5 per week for a six months’ engagement. 

Candidates must be between 85 and 50 years of age, 
Applications, together with copies of recent testi. 
monials, to be forwarded to the undersigned not later 
than the 31st January. J 837 
(Signed) R. WHITE & SONS, 
Contractors, Widnes, 





})2gineer Requiredas Manager 

for a small store; special knowledge of the work 
not necessary ; must have £250 at command to invest, 
—Address. COLD STORAGE (ParxENT) CO., Lm, 
63, Queen Victoria Street, E.C. J 853 


anted, in the Costs and 


Wages Dept. of large steel works in Yorkshire, 
a thoroughly efficient and practical HEAD ASSISTANT 
who has had experience iu a similar capacity. Appli- 
cants to state age. experience and salary required.— 
Address, J 836, Offices of ENGINEERING. J 836 








anted, Immediately, First- 

class Engine DRAUGHTSMAN for the 
Manchester neighbourhood ; one used to high-speed 
and slow-speed engines preferred.—Addreas, J 832, 
Offices of ENGINERRING. J 832 


Wanted, a Good Traveller, 


with connections amongst engineers, to push 
high-class metals for bearings, &. Only experienced 
men need apply: Salary and commission.—Apply, 
LEE BROOK FOUNDRY, Rawtenstall, Lance. J 829 








£700 per annum. The Professor will be required to 
enter on his duties in April, 1902. 

Higher consultative work, to keep in touch with 
Metallurgical practice, will be permitted to the Pro- 
fessor provided that this work does not interfere with 
the proper discharge of University duties. 

Applications, accompanied by 60 copies of testi- 
monials, should be sent to the undersigned on or 
before the 31st of January, 1902. 

Further = may be obtained from GEO. H. 
MORLEY, retary. J 744 
UNIVERSITY OF BIRMINGHAM. 
FAOULTY OF SCIENCE. 
PROFESSORSHIP OF MINING. 

The Council invite 

pplications for a Chair of 

MINING, at an inclusive stipend of £600 per 

annum. The Professor will be required to enter on 
his duties in April, 1902. . 

Higher consultative work, to keep in touch with 
Miniog F meges will be permitted to the Professor, 
provided that this work does not interfere with the 
proper discharge of University duties. 

Applications, accompanied by 60 copies of testi- 
monials, should be sent to the undersigned on or 
before the 31st of January, 1902. 

Further particulars may be obtained from GEO. W. 
MORLEY, Secretary. J 745 


MUNIOIPAL SCIENCE, ART AND TECHNICAL 
SCHOOL, LONDONDERRY. 


HEADMASTER OF SCIENCE AND TECHNOLOGY. 


A Pplications are Invited for 


the above POST. Salary £300 per annum. 

——_ must have had some years’ practice in 
mechanical rycen | or electrical engineering 
workshops, and knowledge of teaching and organiza- 
tion of schools. 

Duties to commence in September ; in the meantime 
the appointed Candidate may be required to advise 
the Committee as to plans, fittings, &., for a new 
school, 

Applications, giving qualifications, testimoniala, 
&c., to be sent in by February lst to the Secretary. 

J. A. WILLIAMS, J 794 
Savings Bank, Londonderry. 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 


ENGINEERING DEPARTMENT. 


anted, at Once, Demonstra- 

TOR in MECHANICAL ENGINEERING, 

who will also be required to assist in Electrical En- 

gineering Laboratory. 

Stipend commencing at £145 per annum. 

Apply, with one set of testimonials, on or before 

January 2nd, 1902, to the SEORETARY, at the 

College. J 782 


Ghipbuilder ; Engineer.— 
WANTED, an OUTSIDE MANAGER for ship- 
building and ring establishment on the Continent; 
on “% pe ante to sien poll anon of ky 
ops. e e - 

d qualifica stati and ted. 

Sil communications Sonfidestial. Address, BETA, 
393, Messrs. Deacons, Leadenhall Street, as 




















Wanted, Good Draughtsman 


accustomed to crane work; permanent 
situation and good salary to practical man.—State age, 
salary and full particulars to THOMAS SMITH, Steam 
Crane Works, Rodley, near Leeds. J 811 


W anted, Good Draughtsman 

used to bridge and roof work; must have 
good knowledge of strains, and be able to take out 
quantities.—Address, stating experience and salary 
required. J 845, Offices of FNGINRERING. J 845 


W anied, Draughtsman well 


versed in all classes of high-pressure steam 
valves. —Address, stating experience and wage re- 
quired, J 855, Otfices of ENGINESRING. J 855 


anted, in Yorkshire, 4 


DRAUGHTSMAN used to general engineering 
work.—Address, stating age, experience and wage 
expected, J 856, Offices of ENGINEERING. J 856 


Dtughtsman Wanted, used 


to designing gold-mining machinery.—Addrees, 
stating experience and salary required, J 828, Offices 
0! 














INEERING. J 828 





raughtsman(Junior) Wanted 


in mechanical factory with a knowledge of 
constructional and general factory work. — Reply, 
stating experience and salary required, to H. T., 120, 
Oxford Street, W. 38 


essrs. Browett, Lindley and 


CO., Patricroft, near Manchester, REQUIRE 
the SERVICES of a First-class FOREMAN to take 
entire charge of their erecting department, the work 
consisting almost entirely of enclosed forced pepeicalson 
eogioes ; must bea Six o’clock man, non-society, an 
have had good experience in similar position. A good 

will be paid to a competent man.—Apply, in 





| writing, to the above Firm. No personal ame 


will be entertained. 


Wanted, at Once, a Good, 

steady, reliable FOREMAN for turning and 
fitting shop in South of England; one used to pice 
work preferred. State age, wages required and i : 
society or non-society man.— Address, J 792, Offices S 
ENGINEERING. Ji 


anted, First-class Me- 


CHANIOS for outside fixing and starting b 
oil engines for electric lighting ; those with a — 
ieage of electricity preferred.—Address, stating 4 

experience, J 839, Offices of ENGINEERING. 











First-class Me- 
d starting of 
nced in the 


anted, 

CHANICS od eo ens - 

; those ex : 

poten xo of Work preferred.—Addrees, staticg < 
and experience, J $38, Offices of ENGINEERING. 3 


* - . T 
Bectrical Engineering — Very 
Prorat taught the above. 
see onal eae to rom ge know mechaniog 





Electricity 


serllty Works, Covent, 
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Wanted, Prime Cost Clerk 
for general oe po gpm Se wis 
retesnacte © tam 7. awn. sels aA 


Wizted, an = ogi to take 


charge of steam heating apparatus and other 
machinery. — Address, stating age, experience and 
wages req required, J 859, Offices of ENGINEERING. 


A ‘A Firm of Civil Engineers 
d Surveyors in the North of England, havin: 
large water Grainage and tramway schemes in res 
HAVE an OPENI G for a PUPIL.—Addrees, J 858, 
Offices of ENGINEERING. J 858 


gineering Pupil. —Vacan cy 


n 

Es with Firm (Government Contractors) manu- 
facturing latest types of machinery, oil and gas 
engines, &c.; moderate premium.—Address, E 752, 
Offices of ENGINEERING. E 752 


SITUATIONS WANTED. 


Eagineering Firms Wantin 


MANAGERS, ASSISTANT ENGIN 


























DRAUGHTSMEN, FOREMEN and others, are 
invited to apply, ‘in confidence, to the undersigned, 


be on their books a ape os number of 
tink ath men we etal... > aaa 6. eg 
Biol HARDSON & GINEERS’ AGENCY, m- 
perial Buildings, Ladgate Circus, London, EO. G 487 





Engineer, experienced in the 


design and manufacture of Steam Cars of the 


t successful ty 
— SEEKS an OPENING. 
Address, J we Offices of ENGINEERING. 


Frereman (age 29), experienced 

in fitting, erecting, and machine shops, OPEN 
to ENGAGEMENT at end of year; first-class refer- 
ences.—Address, J 800, Offices of ENGINEERING. 


Mechanical Engineer (26) 


DESIRES CHANGE; last four years wit 
large firm of contractors for public works ; has experi- 
ence with all classes of machinery, including small 
steamships ; has held responsible positions, and used 
to the control of men ; workshop, drawing and general 
office experience. —Address, J 585, Offices of En- 
GINEERING. J 585 


J 192 








M cchanical Engineer (23), 


with shop and office exp., alsoelectr., WANTS 


— JUST PUBLISHED. — 


FourtH EpmtioN, ALMOST ENTIRELY RE-WRITTEN. 430-pp. Foolscap 8vo. Leather, gilt edges. 10s. 6d. net. 


TEE MINAERsS’ FPocEHET Book 
A Reference Book for Engineers and others engaged in Metalliferous Mining. 
By C. G. WARNFORD LOCK, F.G.S., M. Inst. M.M., Author of “Gold Milling,” &c., &c. 


Lonpon: E. & F. N. SPON, Limitep, 125, Strand. 4720 











NOW READY. Demy 4to, Half Morocco, 400 pp., with over 500 Figures 
and Tables. Price £1 lls. 6d. 


ELECTRIC GENERATORS. 


eins ATP Wenn 
H. F. PARSHALL and H. METCALFE HOBART. 
Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 





Lonpon : 





Demy 4to, Handsomely Bound in Half Morocco, 
many Tables, Diagrams, and Working Drawings. 


Electric Railways and Tramways, 


THEIR CONSTRUCTION AND OPERATION. 
By PHILIP DAWSON, Assoc. M. Inst. C.E., M.I. Mech. E., M.I.E.E. 


Revised, Enlarged, and brought up to ‘Date from ‘ ENGINEERING.” 


78 pp., Illustrated, and containing 
Brice £2 2s, Weight 7 lb. 





Lonpon : Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 








Crown 8vo, cloth, price 4s., 72 pp., with numerous Diagrams. 


Statically Indeterminate Structures 


AND THE 
Principle of Least Work. 
By HAROLD MEDWAY MARTIN, Wh. Sc. 


Revised and Reprinted from ‘‘ ENGINEERING.” 





Lonpon : Offices of ‘* ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 


anted, New or First-class 
heed LANCASHIRE BOILER, 80 ft. 
by 8 th 6 im Address, J 804, Offices of Exe INEERING. 


New: ew or First-class Second- 
LOCOMOTIVE ayy! cylinders 

a in, to 14 me four aa ar 805, Offices 
of ENGINEERING. 








J 805 
PUBLICATIONS. 
(jJeanings from Patent Laws 
ALL COUNTRIES. 
Inst. 0.E., 


i W. LLOYD WISE, F.R.G.8., Assoc. 
llow of the Chartered Institute of Patent Agente. 
The first portion (now yore f, wees 

contains rat ine, as to the Patent ines Poe 

Area, Population, Productions, &c., of 22 Countries. 

“ This work add eager gn Sem information likely 

to be useful to inventors and owner of patents in » 

small compass.” —The Times. 

Loxpon: F. WISE-HOWORTH, 46, Lincoln’e Inn 
Fields, W.0. 9749 


- Beers n Rigen 
now OFFERED for £250. ees “BAR 








FOR SALE. 


F’. Sale, a Combined V ertical 
ENGINE and BOILER, hei ey" gt, Froth 
~, dia. of cylinder 6} in., stro 
NEYBEARE & CO., East Greeneioh. 


For Sale, Steel Rails, Sane 


and OROSSIN and light sections. 
G8, heary and ligh 


pre Lang ey of OROASDELE, Weneun oo 
Fe Sale. Two Fowler’s12 HP. 


Single-cylinder PLOUGHING pet aes 
one II. Tyne cultivator.—Apply, W. 0. ‘0 CoOnBURE 
Newcastle-on-Tyne. 


Fc. Sale, with Talli 
Delivery 


Two 225 BHP. HIGH-SPEED 

VERTIOAL ‘OOMPOUND ENGINES, by ae and 
Robinson ; steam pressure 160 lb.; speed 350 

Ber min. ; "in splendid order, and can be seen outing 

appointment. Also several smaller Engines by the 

—Address, J 796, Offices of ENGINEERING. 











fireboxes; one five-furrow ng 





make 
same 








POSITION as designer, turbine, crane; ¢ en- 
gineering works preferred ; ex. ee 
J 851, Offices of ENGINEERING. J 851 








PARTNERSHIPS. 


Partnerships. —Gentlemen 


(practical engineers) desirous of entering esta- 
blished Engineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous bona 
fide establishments open to admit such. References 
are given and required.—WHEATLEY KIRK, PRICE 
and CO., 46, Watling Street, Queen Victoria Street, 
London, E. C.; ; and Albert Square, Manchester. 


Epgineering Firms of Good 


REPUTE open to admit partners or desirous 
of selling outright, are requested to communicate with 
the wae yned, who have numbers of clients open 
for such._WHEATLEY KIRK, PRICE & CO., 46, 
Watling Street, Queen Victoria Street, London, E. c.s 
and Albert Square, Manchester. 4446 


heatley Kirk, Price & Co. 


penal 1850), MECHANICAL and 
ELECTRICAL VALUERS, AUCTIONEERS and 
ARBITRATORS. 


AVERAGE VALUATIONS 
Secuaee £2,000,000 ANNUALLY. 
46, ss Street, Queen —— Street, 
London, E.C. ; and 
Albert Chambers, Albert juare, Manchester. 


Telegraphic Addresses : 
Manchester Office, Inpicator. London Office, INDICES. 

















Partnership. —Engineer of 
long experience in mechanical and electrical 
practice, best general and scientific education, large 
home and foreign connection, and speaking several 
languages, DESIRES active PARTNERSHIE in well- 
established consulting or manufacturing firm; can 
supply moderate capital on good security. —Adaress, 
J 787, Offices of ENGINEERING. J 787 


A fpr sins ( 2 g : Ae ) 


and water suppl 
REQUIRES PARTNERSHIP with civil enginest 





neer 


having good connection; willing to purchase if 
necessary. i giving particulars, J 785, Offices 
of ENGINEERING. J7 





‘Wanted, Partner in a Sound 


Engineering Works in West of England. 
Capital required between £8000 to £5000. Every 
investigation. —Address, J 854, Offices of ENGINEERING, 


W ant anted, Commercial or 


MAN with c ae in 
and shiptaitdine business. State es eggs 
amount available. — Address, 7 787, ces of En- 
GINRERING. J 767 





= | ANNUAL SUBSCRIPTION, HOME & ABROAD (Payable i in Advance), £1 8s. Od. 


Crown 4to, cloth, gilt lettered, price 12s. _ With numerous Illustrations and Plates. 


EXPERIMENTS ON STEAM BOILERS, 


Reprinted from ‘‘ ENGINEERING.” 


By BRYAN DONKIN, M.1LC.H., M.I. Mech. B., and ALEX. B. W. 
KENNEDY, LL.D, F.R.S., M.I.C.H. 





Loxpon : , Offices of * he ‘ ENGINEERING, ie 85 and 36, Bedford Street, Strand, W.C. 


TRACTION and 
TRANSMISSION. 


A MONTHLY SUPPLEMENT TO 


“ENGIN BFTEHERIN CG’ 


Published on the first Tuesday of each month. 














PART IX. NOW READY, Price 2s. Net; Post Free 2s. 4d. 


CONTENTS: 

Systems of Electric Traction. By Parr Dawson (Illustrations in Text). 
L meg geo and Commercial Supremacy. By G. R. DUNELL, 

The Lecoo-Sondrio (Ganz) Electric Railway (Plates XLIX, to LVI., and Illustrations in Text. 
Municipal Trading.. By Major Fioop Paag. 
The Economics of Railways. By the Hon. Ropert P. PoRTER. 
The Zurich Electric Power Plant (Plates LVIL. to LXL., and Illustrations in Text). 
The Inner Circle. 
The Waste Heat Engine (Plates LXII. to LXIV., and Illustrations in Text). 


INDEX TO VOL. Il.—SEPTEMBER TO DECEMBER, 1901. 
Parts 1 to 9, price 2s. each net. 
Vol. I, Cloth, price 12s. 6d. net. 


Post Free 2s. 4d. 
Vol. II, price 10s. 6d. net. 


Enquiries as to Advertisements, and Publishing Deporinane matters generally, should be 
addressed to the Manager. 








Lonpon : Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 


WANTED, &c. 




















Firm of Boilermakers and 


inee! 

with, incre Eng ng be repairing), now started ah vous aes 
additional CAPITAL ‘of £800 to £1000.—- 

Address, J 789, Offices of ENGINSERING. J 789 


Mess. Richardsons’ Require 


ARTNERSHIP OPENINGS in 
Coositing errr yom , tor tent (ex 


conden — memes “ROHS Rpsows i ENGINEERS’ ine 4 
perial Buildings, Ludgate Circus, EC. E.c. 





BNCY, 65, Ima 


Sheet 
816 | Street, London, E.O. 


aay Castings, Soft, Tou ough and 


ick gent gery Pattern Zs Bogi- 
at low o—_ rates. 
for for prison. WOODBOPFE 4 OO., Lp., Rugeley. done 


C Tipe scene ees are 


ae ang 
nal 
soundness unusual ease Bane 

ALFRED HERBEBT, Lrp., Coventry. D818 


[portant German Firn, | peoring 
manufacturin; i clay working machinery, crushing 
machinery, &c., Wa NTS a REPRESENTATIVE with 
practical experience ; engineering firms dealin Ps 

machinery ee eee stating terms, ~e 
G. P. 0., Sheffiel 3188 


Agents Required for Olivoline 
districts unrepresented. A casa lubri- 
cig al Wanted, Pair 8-H P.Fowler’s 














F°:. Sale, New Steel 


LANCASHIRE BOILERS, ready 

delivery: Six 30 ft. Bag + ate dis diam, 
ressure. One 80 ute long by 8A. Gnas , for 

8 ft. 6 in. 


120 Ib. Cates pomnens: 
GO., Lrp., 
Boiler Works, Wakefield. 4992 


diam., for = Locking 
Fer Sale, First-class Second- 





Calder vi 
Sy 8 ft. Raymer 
Also about 120 fath BORING RODS, wi with braces, 
about oms 
sand pumps, chisels, keys, &c., cheap. 


Fuller particulars and prices from— 


BUTTERS BROTHERS & OO., 
20, Warsrtoo Srreet, GLASGOW. 


See Illustrated Advertisement, page 18. 


4575 





Fe Sale, as a Going Concern, 

in a Midland manufacturing town, ENGINEER- 
ING WORKS and FOUNDRY, capable of employ in 
80 hands, with room for extensi on.—Address, J an 
See of ENGINEERING. 


Fer Sale, as a Current Going 


Concern, an Old- established LOCOM 
BUSINESS, in the North Eastern district, having a 
first-class connection with Collieries, Ironworks and 
Foreign Governments. 

The Freehold Property covers nearly eight acres, 
with — cena ae The business Pipe 
an excellent opening for a firm prepared to dev 
the — with ca oe? and ene: My 

srely to gs . HASLIP, “6, Martin’s Lane, 
London J 825 


Light Railway Promoters 


0 

T' and a et A egy sent —BSpecial 
IMMEDIATE DISPOSAL: 250 tons of new lage 
defective STEEL LANGE RAILS, 36 Ib. 
all in stock and — for delivery. Also 

ts, es, Sleepers, and Points and a 
to match. oso R. WHITE & SONS, Light 
way Engineers, Widnes. 


ertical Boilers (New), 7 ft. 


6 in. by 3 ft. 3 in. oe Oe ee 9 ft. 
by 4 ft., Orit. y 4 ft., for 80 Ib, CORNI SH BOILERS 
(New), 28 ft. by 6 ft., 15 ft. . 5 ft., for 100 Ib, All 

insurance. Moderate in price. —T. o> ae 
ollinwood, near Manchester. 


3()- -ton Hand Overhead 


TRAVELLING a 36 ft. span, fish-back 
girder, double railed and end carriages, box section 
og Lahn ae, 2 on Por chain, seu 
00k ; we! comple: s.—For price 

D, MITOHELL & OO., Lp., Keighle tt 


For Sale continued on page 96. 


For Continuation of Small 
Advertisements see Pages 4, 


























durable and woo Onbekiosiene in use. 
5 WATSON & Oil ers and Waggon 
House, New Broad Combined PLOUGHING and TRACTION 
4993 | ENGINES.—Address, J 831, Offices of ENGInzERING. 





96 and 97. 
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PATENT AGENTS, 


New Explosives Company, Ld,|ASBESTOS FIRE FELT cociscrescincn| Brewer and 5. = 


“rn ” and all Heated Surfaces. OHARTERED P 
apnea LUOIFER” BRAND. eated Surfaces. [35° oF ANOE ae rote mr 1M 
mer And 8, East Paraps, LEEDS. “gi 


* evzas sence” ASBESTOS RETORT GEMENT — |Gitzr 2txt 00a! 


Manufacturers of GUN OOTTON, CORDITE, : 

a Paes A ORUIKSHANK & FAIRWEATHER ¢ Ohartered a 

BLASTING GELATINE, GELATINE’ DYNAMITE for Repairing Retorts, Broken Joints in Furnaces, Agents. Handbook on Patente post free, “sant 4 
DETONATORS, FUSES, and every description Lining Furnace Doors, and Protection of any Work Dublin Patent Office. be 
CC, —me 


of MODERN EXPLOSIVES for’ NAVAL, d to Di t Heat. Fl & 
exposed to Direc eat, Flames, &c. J. K. FAHIE & SON, ae 

Consulti e 

“pity ing Engineers * 

















MILITARY, SLASTING and MINING PURPOSES. 
and Patent Agents, 9, Westland 


Stowite and Pit-ite have passed the ** New Special 
Handbook of Patent Law on application, 4539 


eae bapa Home waa agate Pa es Full Particulars, Samples, &c., on application to— 


umes. : 

Oontractors to the British and Foreign Governments. Patents, Designs and Trade- : 
nite tried tingsmend sivet.| WW TTY & WYATT, LTD 4 

Agents required in ingdom and Abroad T g T os PROVISIONAL AL PROTHOTION Sf motente charges, 
TENT FOR FOUR YEARS : 

w.c. Bagnall, 1a., 88, Leadenhall Street, LONDON, E.C. = | Ahan or ts races motes, : 
Circular lormation gratis. — 

STAFFORD, CANNING 1 PAAOe, LIVERPOOL. 20, West BuTE 5 Senet, ee Shanon Leek te a ee Buln 3 


‘ > g 
aS e 

wxerssor Locomotives!’ . ys] Jensen and Son, Chartered | 
PATENT AGENTS a 

OF ALL DESCRIPTIONS. A 1968), obtain British, Colonial and Foreign 

New Departure in Small Locomotives. First-class atents and ie Marks and Designs Registrations, 
Engines at iow prices, giving best resulte with Full ——s onl ae - ae 
INDON. 0. W.0. 4820 fa ‘ 


coal, wood, or oil as fuel. 
w witches, ; 
Portable are A ye Zipping ae erly Switches 7. —_ aictacrasie ‘Bo. WILSON & ee "| Psst ae «Y F. Redfern& Co., 
iamnow ‘ania PERMANENT WAYS. —s : ot Wandswo oad, London, S8.W. General Patent Office, 4, South Street, Finsbury, 
¥ Orry Orrick: 45, LEADENHALL S&T., E.C. — -. . Benmore ed 1880.) British, Foreign and 
TeLernons f Works—HOP 274. pr omeam tents a of Baa ceterelnt a 4 


’ 1 \ : OR: 1 RESS ; 
BULL § METAL, & MELLOLD 60. ag “ WELLHOLE, LONDON.” Nomsrrs (City—AVENUE 800. and 8 sbroad. Olrolar ular gratia, rT ley ne No Tuas home 
Seca ae Ly = aya \ ddress: “Invention, London.” 4769 s 
tad cunts Pekar nae Eo] SY EP + A ~©LAUNCH & MARINE ENGINES} Patents. —Mosers vanghes 


BULL’S METAL.—Propellers, Bars, Sheets, Pump bs and SON, British, Foreign and Ooloni 
0 yyy a eS AL HIGH-SPEED ENGINES. 4011 | Agente, 67, Ohancery Lane, W.O., transact every 

denser Tubes, Solates and Stays, Boiler Tubes, Stays all - i deli Shak aad in “EXCELSIOR” AND CENTRIFUGAL PUMPS. description of business connected with a a 
BN ype ier tag tem Valves, m6] _/ 2 3 Sole Makers oft the “VAUXHALL” DONKEY PUMP. | Established 1858. me tee 


THOMAS SHANKS & CO.| 7 a 












































JOHNSTONE, near GLASGOW, See our Advertisement, last week, page 6. 








— SOLE MAKERS OF — 


’ nego lh coe The Stirling Water-Tube Boiler, ‘ : 
HIGHEST EFFICIENCY GUARANTEED, _—_ 


And other GREAT IMPROVEMENTS to Date. 
EIGHT SIZES— See Illustrated Advertisement, page 76, last issue, 
1} in., 2in., 2 tm., 8 in., 8h in., Af in., Bp in., & 6F in. . PREG EK we i togngteaeec 


BOLT SCREWERS ONLY, lin., 1in., 2} in., & 3} in. SALAMANDER LUBRICANTS. |THE STIRLING BOILER CO. LTD, : 


FOR OTHER MACHINES, SEE ILLUSTRATED ADVT., FIRST 


ced Ee To = NON-CONDUCTING COVERINGS. 2, St. Andrew Square, Edinburgh. sami 








tad . ENGINEERS’ FITTINGS AND sTorEs.|PRIESTMAN AN BROTHERS, Ld. 


8055 





DREDGERS & OIL ENGIN ES 


See Advertisement previous week. 4896 a 
HOLDERNESS FOUNDRY, HULL; ~ 
And 32, Victoria St., Westminster, S.W. 














THE GREATEST SUCCESS IN 


PACKINGS FOR HICH PRESSURE. 


Send for particulars and directions for ordering. \ AW 
See full page Advertisement. 4469 AAT , ; Telegrams : “ BRATTICE.” 
Hill ‘ 


JAMES WALKER & CO., Lion Works, ill Hil ma 
CARFORD STREET, POPLAR, LONDON, E. Hi Hi) me | , Nat. Tel. No. 146, 











HIGH-CLASS ANTI-CORROSIVE 


LUBRICATING 
OILS 


For Cylinders, Heavy Bearings, 
and Machinery of all kinds, 


CANNOT CORRODE, “GUM” or “CLOG.” ‘ “ > = ‘ 
eae XN our spectazrry. |GENUINE PACKINGS, 
cee anait A = rE DELIVERY FROM|TUCK & CO., L™®: 

Prices, Samples and all particulars of sh aE a a STOCK. tna Ler, aa, mer 4 
thampton, and Melbourn®.  ~ 


jiaszz"s'|ANNAN, SCOTLAND, isa tt 


LOW Donm, =1.cC. Works—INDIA-RUBBER & PACKINGS, 
= | | Telegraphic Address: iiss LBATHER, Liverpool : Pasanstos, 
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Magnolia Metal Co., td. 
88 = gy byt a 
Main, A & Co, Ltd. 


«= 228 383.38 


Manning, Wardle & pas 1. ae 


Fa Son .. 
Fielding & Platt, Ltd... H John, Marshall, 3 
Findlay, re & Co., Ltd. | were oy CutkesGs., Ltd, Marshall, Scns & Oo. ‘Ld.’ 
& Son ms, Ltd. 60 | Hughes & Lancaster . Mason Bros. ee 
45 Fleming, Birkby & Goodall" Hulburd Engineering Co.” Mason Regulator eo ee 
Fle a. a _ Hulse & Uo., Mason, W. F., ua ee ow 
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Fraser, John,&Son .. .. 1 &Telegraph 

Gandy Belt Mig. aad cx International 

Gebrckens, C. ‘otto 

Glacier Anti-Friction Metal 
Co., Ltd. 

Henboig Union Fire Clay Co. 


tlover, W. T., & Co., Ltd. 
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&Co. .. 
Booth, Jos., & Bros., Ltd. 


Brad gee. Ltd... «. . 6 ee: ae ubbard =... .. 
Bradf 08., & Co. ‘) 97 | Davies, W. J., & Sons Johnson & Philli 1, + aa 4 4, 
lee L Geeta, Ltd. .. Davis & @ Jones & Lamson . ++ 72 Rogerson, J., & 6o., Ltd. i. 10 legraph Mfg. Co. Lad. ur 
Bremner; J. A.,&Co, ... 19| Day, Summers & Co., “Ltd. 8 | Greenwood & Batley, Ltd. | 38.) Kay, Jas.C.,&Co. .... bs Rose, Downs & Thompson, Ld. 12! Thornton, A. G, 


WH. Ex. WiLLco=x & CoO., rD., 


Warehouse : 34 & 36, SOUTHWARK STREET. Offices : 28, SOUTHWARK STREET, LONDON, S.E, 


COMMON SENSE AT LAST! <a i Rotar : 
rae meat rackina, | Patent Penberthy Injector. mn Po | genie See 


The core — unaffected by the a and _ . ——_ ° ; rests 
greasy elements. = ; me ‘ ‘ >. quumiens 


AUTOMATIC. e DOUBLE & ‘QUADRUPLE "ACTION, 
WILLCOX ‘Ss LAD! Wile eal erry a 
. am Capacity up to 9000 galls. perhour. — 4831 


GREAT CAPACITY. 
as : VERY STRONG. - 
tm Part db <Fy Tot ge BD j — ; iz : S WILL NOT 


BY ne Ta eT 


8 Se.89s 
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TRADE MARK, 
Granted 1885. 














For PUMPS and HYDRAULIO GLANDS of all kinds. | Z y | FLEXIBLE. 

eS STEEL. 
RUSTON, PROCTOR & GO., Lr, LINCOLN, sno. 
HIGH-CLASS BOILERS up to 200 lbs. W.P.) THE GRANC PRIX. TWO COLD MEDALS. 
OIL & GAS : | i 48.000 


KINK, 
Largely used by WATERWORKS, &o. 250,000 
. ina all “ f fe O O 
6 Rone @ mE! @ 
For Heaviest Cuts at Highest aaa 
And at 27a, OANNON STREET, LONDON, E.O. 
ENGINES up to 7OO I.HP. THREE SILVER MEDALS. its 

ENGINES. sg : Z x Sa j ENGINES AND 


PACKING | 7 ait 
SEND FOR SAMPLE. EFFICIENT. in use. ie Made in all sizes up to 10 in. bore. 
EDCAR ALLEN & CO., LTD., IMPERIAL, STEEL WORKS, SHEFFIELD. LONDON: 53, Queen Victoria SP EG- as. 
MINING MACHINERY of all Kinds. PARIS," 1900. 
TRACTION and PORTABLE ENGINES. ' | UPWARDS OF 
BOILERS SOLD. 
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ASTINGS 


RANSOME & CO., Ltd., 


MAKE A SPECIALITY OF 
HIGH-GLASS ENCINE & MACHINE CASTINGS 
which they supply at 
VERY MODERATE PRICES 








from. their New Foundry at Newark = on = Trent, 
specially built and equipped with the Most Up- 
to-date Plant for this class of work. 





‘Estimates for Castings furnished on receipt of drawings 
View of a portion of A. Ransome & Oo.’s New Foundry. and particulars. 


A. RANSOME & CoO., LTD., 


Works and Head Ofice: Stanley Works, NEWARK -ON-TRENT. 


LONDON OFFICE: 304, KING’S ROAD, CHELSEA, S.W. 





"HORSFALL” DESTRUGTORS AND ELECTRIC LIGHTING. 


BOROUGH OF FULHAM obtains most of its power for Electric Lighting from Burning of Refuse. 
Full particulars from HORSFALL DESTRUCTOR Co., LTD., 4 GREEK STREET, LEEDS, and 36, GREAT GEORGE ST., WESTMINSTER, LONDON, S.W. 


ore rarediil ‘*DESTRUCTOR, LEEDS,” ‘‘DESTRUCTOR, LONDON.’ Codes—Lieber’s Standard and ABC. 8714 














ND’ pi 99.98 
PER CENT. 


aRADe 


BRUNNER, MOND & O©O.’S ZINO, made ANALYSIS. 

by Electrolysis, is the purest on the market, pe eae .» 99,988 per cent. 
and is largely used for Cartridge-Making by 

Ordnance Factories, for Alloying with Copper, Iron Aa = + 0.0076 ” 
Refining Copper, Zincotype Printing Processes, Lead... ve .. 0.0034 - 
Laboratory Work, &c., &e. Copper ... Fe .. 0.001 ‘se 


BRUNNER, MOND & GO., Lt, NORTHWICH, CHESHIRE. . 


emt Miv: ino io ET WORRIN ATH Telephone No, 47, Heaton Moor 


“CLIMAX” WATER-TUBE BOILERS 


OVER 600,000 HP. IN USE. 
The BEST Boiler for Central Electric Light, Traction, and Power Stations. Absolutely NO DEAD POINTS in Circulation. 
Heating Surface FIFTY TO ONE of Grate. 


fat lm pine agyearend no Metall Joints; pe Pome Sete So Saat ote Sige or Mhetes te ents tonite fom, expansion and contraction a ve See aras 
P , not only Absol It is access 
Produese Mem Rapidly, Bot tutely Dry, but Superheated to over &0 deg. Iie hie, readily repeirable, and can be axa cleaned so fred with ity. “Ein Roller oocuples less an 
"What T. A. EDISON thinks ot the Morrin “Climax” Steam Boiler. 


Olonbrock Steam Boiler Works, N.Y. From the Laboratory of ae A. ete, Ores 
+ ag gb letter of 30th ultimo is received. I have a “Olimax” Boiler, and it is ving great 8a ge icing 


overt consideration, it is, in my opinion, practically and theoretic gpa cua” tbe 
= truly THOMAS A. EDISON. 


B. R ROWLAND & CO., Lro,, “Cumax: Wonrs, REDDISH, NEAR su MANCHESTER 


“Solo Mamufctarers ou U.S, Amer, whom al engurae oud beara 
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FLEMING & FERGUSON, 


LIMITHD. 









































SPECIALITY. 
HIGH-CLASS 

Triple Expansion e é 

pene Pumping Engines 
’ = OF THE MOST POWERFUL AND ECONOMICAL TYPE FOR 
LONDON COUNTY 
— WATER SUPPLY, IRRIGATION, DOCKS, SEWACE, 
se . DRAINAGE, &., &., 

Bach Engine capable of MADE IN ANY SIZE UP TO A DUTY OF 
23 MILLIONS 600,000 FOOT-TONS PER HOUR. 

Of Gallons per Hour. t 


























a: ee a 
a PAISLEY. 


GEORGE ELLIOT & CO., = 


MAKERS OF ALL DESCRIPTIONS OF WIRE ROPES, 
MANUFACTURERS OF 


LANG’S LAY WIRE ROPES 


LANG'S LAY WIRE ROI E WHEN NEW. _lo: 16, GREAT GEORGE STREET, WESTMINGTER, LONDOK, —_sawors LAY WIRE ROFR WHEN WORK. 10) 


SH. HEYWOOD, 


Manufacturer of 


GENERATORS, MOTORS. 


MOTOR STARTING SWITCHES A SPECIALITY. 
ALL APPLIANCES FOR ELECTRICAL TRANSMISSION OF POWER. 


am MANCHESTER. ~ 
WEARDALE sTEEL, COAL & COKE Co., L’ 


HEAD. OFFICE and WORKS:—TUDHOE IRONWORKS, SPENNYMOOR, DURHAM. 


PIG IRON. COAL. COKE. 


WEARDALE AND HEMATITE. HOUSH, STEAM, GAS AND FOUNDRY AND BLAST FURNACE. 
MANUFACTURING. 


— on T 


Wee! Ya Iron & Steel Bars, and Steel Plates, 


mc. Sheets, Hoops, &c. 3 =~“ 
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TANGYES 


Sas EN GIN E SS. 














FOR 
DRIVING PUMPING, 
MILL, FARM, 
WORKSHOP, BAKERY, 
WOOD-WORKING, 
LIGHTING, 
And other Machinery. 


ALL SIZES TO 


|! 200 Brake HP. 


TOWN OR PRODUCER GAS, 


(Tangye, Mond and other 
Plants.) 











ENGINE GIVING 28 B.HP. WORKING LOAD. 


TANGYES LIMITED, BIRMINGHAM, 


LONDON, NEWCASTLE, MANCHESTER, GLASGOW, peat 5 JOHANNESBURG, BILBAO, & ROTTERDAM. i 
Telegrams: “TANGYES, BIRMINGHAM.” No. 127 B. 














— HSTABLISHED 1834. — . 
ENGINEERS, BOILERMAKERS, 


D ay, Su ff | (f | er Ss & Co., SHIP_& YAOHT BUILDERS. . . 


LIMrreDp, 


fms Goverment hotepel Senin crorament,heneres § Noptham Ironworks, SOUTHAMPTON. 


Government, Crown Agents to the Colonies, &e.. 














(hese Works, which covers 10 acres, are situated on the River Itchen, close to 
Northam Station, on the London and South-Western Main Line. 

There are two Steam Hauling-up -— and two sets of Steam Sheers on the a, 
—— the firm manufacture their own Castings and 
orgings 

sepa onan are fitted with the best and newest type of machines and tools and 


travelling cranes. 
ORIGINAL INVENTORS AND PATENTEES8 OF 








HAULING-UP SLIP MACHINERY. _ 
REPAIRS TO VESSELS AND MACHINERY UNDERTAKEN WITH DESPATCH. Land Sheers. _ 




















ESTABLISHED 1776. 


ROAD 
LOCOMOTIVES 


Traction Engines. 
ROAD ROLLERS 


Single Cylinder or Compound, 
and mounted on springs. 
ar pene) acne 
and convertible to 


SEND FOR No, {6 ILLUSTRATED CATALOGUE. eae 
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von congener genes et 
Open FURTHER, Hold FIRMER, and MORE DURABL! 
pe we eet aman 


peng te a 





(GIMAX TAY 


< 






5 6 

» (aby 1 a sey i 

Price, - -abgatidn + A on 
Resa - on 64 Ib, | 100 Ib.) 150 1b 


Ea suitable for STEAM RAILWAY 
PS, COLLIERIBS, MINME, ae 


ORAMPTON BROTHERS. 
SHEFFIELD, 8976 


TAYLOR ano 
HUBBARD, 


LBIOESTER 


90 Gwt. to 5 Tons 


In Sroox om PRoGRess, 
ror Quick DELIVERY. 


BEST AND CHEAPSST. 



































Telegrams: ‘Lifting, Leicester.” 
4624 


The ‘Midland’ Crane 


Why ‘‘STAR” LATHES 
are Better than 
most Lathes. 





























Our 9 and 11-in. “STAR” Foot and Power 
Lathes are built upon the principle of the 
best machine possible for a fair price. 
Note these points: End-Thrust Ball- 
Bearing Spindle, reducing friction 75 per 
cent. ; Reversible Friction Feeds; Adjust- 
able Tool Post Ocllar and Shoe; Reverse 
Motion in Head ; Foot Power with a Walk- 
iog Motion. SENECA FALLS MFG. CO., 
664, Water St., ,_ Seneca Falls, N.Y., U.8.A. 


Send for r Catalogue gue“ B.” 4°98 HW 



































FOR MINES, é&o. 


: SwiesZejo 4 


“CRANES, RODLEY.” 


«NOGNO11 “‘H3SGNNSV;, 


Telegrams: 





ALI OLASS OF 


HOISTING MACHINERY, OVERHEAD TRAVELLERS, &c, dc, 


DRIVEN BY STEAM, COMPRESSED AIR, OR ELECTRICITY. 


FRA AaAAB AAA PaaBBABAAa 


J. BOOTH & BROS., Ltd.. 


RODiLEY, LEADS. 


WINDING ENGINES & CRANES| 











QUEM Highest Sleam LVOSSUE 












































s Sereda Steam ryHeatAcias DilgAm f 
SS “ ax Wixaaline fivids Hot Sugar Solions de. 4266 
2 2 oom ogra 
asos @ [J PATENT Jomvrine MATERIAL ‘ e e>e Zz 
O38 35 25 ORD 
O25 3 ‘ad £° 755 
FeccOc 352 OD) 
meee ne 30> 3 * 
Oorene Se SSF. 
Boe 33. Sa 
Z57 P/O HARD KLINGER RSS ES 
a L7g/neers, Contractors to \he Namiaddty, BS. 3h 
G0 ZENCHURCH,. ST. LONROWRRSNY 
Lelegraphic A Address: “S Q 
, don. ae 
































‘“*B. B.” MALLEABLE iz0N_— 


CHAINS 
EWART’S 


TYPE. 
750,000 ft. in Stock. All Sizes, 


SPROCKET WHEELS. 
ELEVATOR BUCKETS. 


BAGSHAWE & CO., 


3, Tower Royal, Oannon Street, LONDON, 5.0. 


ig GLOBE. RONWORKS, HOTHERWELL 


felegraphic Address —"' Globe, Motherwell.” 
(A. & Bia ee ap ot 
Manufacturers ot 
T he highest a Rivet and Plating Iroas nico Hel Fe mip. sil of 


SAAmNWE, HAGE O OD, Bahl Ags echo Wale, Ileal 
Exrort Aemrrs ron Lompon! 4920 


























x ? oS 
AN ON 


ok 280 





Koran 
Ory Ss - 








Thousands of references. 


Cheapest for all spans up to 100 ft. 


D. ANDERSON & SON, Ld.,~ 


Lagan Felt Works, BELFAST, and 812, Old Ford Rd., Bow, LONDON. 
——————— 


THE STRAKER STEAM VEHICLE Co., L° 


9, BUSH LANE; LONDON, E.C. 


More durable than Iron. 





Telegrams: “ ReomBorpaL, Lowpox.” Telephone: 5200, Bawx, Lowpor. A BO Cops. 
Makers of Patent STEAM VEHICLES for FREIGHT, PASSENGER 
and PUBLIC SERVICE USES. 























Lendor Agent: A. E. W. GWYN, Ltd, 75a, Gueen Victoria Street. 4107 
Agente for Scotland : THOS. MILL & CO., 66 & 68, Roberteon Street; GLASGOW. 





Results of man: en aa daily public 
years’ capaiiees. service use, and can 
Adopt be seen running by 
opt a 
well-tied system appointment, 
outsi e range of 
cr ry} 
— —. 
pproved by é ponies 
Looal Authorities. Each Machine 
- accommodates 
No visible steam or 26. Passengers 
smoke. . and 2 Attendants. 
Reasonable =". The best results and 
tees are given * ‘ highest economy 
With each vehicle, == ; in. working. 
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' 20-22, Broad Street, 
NEW YORE, U.S.A. 


>) United Telpherage Co., 








E: AUTOMATIC 

}| TRANSPORTATION 
| — of MATERIAL ty 

ELECTRICITY. 


Overhead, Surface, or Underground, | — 





Length of Line, ais Curves, Switches and Turnouts 
‘0 obstacle. 4960 





Send for Circulars 11, 12, 13, 14, 15, 


THE. HYDE WINDLASSEE AND GAPSTANS 
are the Most Efficient. 


They are used by the Imperial Russian Navy. 
and almost poor soba by the United States ~ pag 


They have been —_ for all ships now build- 
he = the American Line, Red Star Line, Atlantic 
rt Line, Pacific Mail Steamship Company 

aan al principal Coast-wise Lines of the United 


States. 
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MANUFACTURED BY 
The Hyde Windlass Go., 


BATH, MAING, U-S.A. 


JOHN ROGERSON & CO. ce 





HAND CAPSTAN WINDLASS. 





% 
roe 
WOLSINGHAM, R.S.O., Co. DURHAM. 4549 

Low doo EH’sS 


FUEL 
ECONOMISER 


SAVES 
20°o 
of the 
COAL BILL. 


Utilizes the Heat 
from Waste, 
Fine Gases, &c, 








scat WR 
SSS a 








Increases the 


Steaming Capacity 
of Boilers. 








Fitted with ali latest improvements, and spaced into groups to afford easy access 


to al 
now working with e descripti 
Electric Light Statlone Ose Gas Works, Be ae, | Steam Plants at Mills, Factories, Collieries, 


A. LOWCOCK, Ltd, SHREWSBURY. 








Its Distinctive Feature. 


THE PRATT CHUCK 


stands Sebeiedy — in pt yty Fell ce patented This ne driver 









in which the end gives positive 
rotation to the aril, Seapeaies of the Lae ae of the Cuuck; is 
self aes, always true, and absolutely prevents the he slightest 
slipping of the drill. Further information upon applicati oP alee 
catalogue. 






our 


THE PRATT CHUCK CO,, 


FRANKFORT, N.Y., U.S.A. 4587 









































Pronounced by steam users throughout 

the world the best joint packing manu- 

factured. Expensive? Not at all, as 

it weighs 30 per cent. less than many 

other packings, consequently is much 
cheaper. 

pean See Seen a et Beet Bee, epply for 


John Street, Naw Yorx, U.S.A. 4770 
Watling Street, Queen ciara Dawes, Loman, EO. 


GLAGIER ae ae METAL 


a 






















JENKINS BROS. {7i; 




























GLACIER, . “ANTI-FRIOTION “METAL CO., LTD., 


91, QUEEN VICTORIA STREET, LONDON, E.C. 












TELEPHONE No. : Baxk, 5450. 5005 





TetueraMs: ‘‘ Baavcour, Lonpon.” 









ANNOUNCEMENT. 


Messrs. J. Beardshaw & Son 


LIMITED, 





























HAVE BEEN .. . 


AWARDED TWO COLD MEDALS 


AT THE 


PARIS INTERNATIONAL EXHIBITION, 1900, 


FOR THEIR 


Exhibit of “PROFILE” and other Highest 
Qualities of Crucible Gast and 
other Tool Steels ; 


ALSO OF 


CIRCULAR METAL & WOOD-CUTTING SAWS, 
ENGINEERS’ & CARPENTERS’ TOOLS, &c. 


They are the Only British Exhibitors of Tools for Working 
Metals who received a Gold Medal in that Class. 

























Illustrated and descriptive Lists of their Specialities can be obtained on application to the 


BALTIC STEEL WORKS, SHEFFIELD; or 
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118, CANNON STREET, LONDON, E.C. 
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ommmert. FLL, SMIDTH & CO,, 22 


PALACE CHAMBERS, 9, BRIDGE STREET, LONDON, S.Ww. 
CONSULTING & CONTRACTING ENGINEERS TO 


Brick, CEMENT, and Lime Works. 


SPECIALISTS IN GRINDING. AND CRUSHING MACHINERY. 


ROTARY AND FIXED KILNS. 


ORIGINAL INVENTORS AND MAKERS OF 


The DAVIDSEN PATENT TUBE MEEL. 


ovEnR 7OO SUPFLIED. 5021 


“y JAMES MILLS, Ltd. 


nce STEEL WORKS. near srcabent: 


Bright 
Finished 


















Plain Steel Keys. 


Headed Steel Keys. 
HOLLOW BACHS, ROUND ENDS, GIBS, &o, 





SPECIALITIES FOR RAILWAY 
COMPANIES. 


* SPLIT STHHEL TAPER PINS. 


} dy gy 
— } x 
SSS € = 
a 
{ 
j 
| 


By Patent Machinery, 
HEADED SPLIT STEEL COTTERS, 


BRIGHT FINISHED OR BLACK, 
SAMPLES and PRICES on Application. 














TheAtlas Steam Eng} 


WORKING WITH SATURATED AND 


gine 








SUPERHEATED STEAM 


(W. SCHMIDTS PATENT), 
Under agreement with Messrs. Easton & Oo., Ltd., Erith, Kent. 





The above Illustration represents an Atlas Superheated Steam Engine, 
225 LHP. This engine is saving 2200 lb. of coal per day. 





Queen Victoria St., 





New 
(Reduced) 
Prices. 
ies a 
iT # 93 A Universal Trap for pressures He > & 
SIRIUS ? cms meres. : 


Tae 
maintains its high British are 








STEAM : hig! Manchester. 
17 quality. No- similar Trap 
TRAPS equals the efficiency of the  "™™® oo E.C., 
6 “Sirius,” Send for revised - 








WATERTUBE BOILERS -“ SIMPLEX” STEAM PUMPS. 





EFFICIENCY AND 











we made te hating rn HORIZONTAL PATTERN. 

ie aan dag tava rsa Send for Desoriptive Price Lista, Particulars and Discounts to MANUFACTURERS, 
Seiad Lage and Kotor ar T. TOWARD & CO., ™ 
Sout we: Siete OUSEBURN, NEWCASTLE-ON-TYNE. 





BUFFALO 


Heating and Ventilating Plants 


ARE NOW BEING INSTALLED AT THE WORKS OF 


THE BRITISH WESTINGHOUSE ELECTRIC & MANFC. CO., 
LTD., MANCHESTER ; 

THE BRITISH THOMSON-HOUSTON CO., LTD., RUGBY; 
SIR W. C. ARMSTRONG, WHITWORTH & CO., LTD,, ELSWICK; 
VICKERS, SONS & MAXIM, LTD., BARROW. 


For Estimates and information apply to 


J. W. JACKMAN & GO., 60; Se'tnoch square, Giaszow. 


“y 60, St. Enoch Square, Glasgow. 
SPECIALISTS IN. AMERICAN MACHINERY. 














FAN SYSTEM of HEATING and VENTILATING for MACHINE 
SHOPS, FACTORIES, FOUNDRIES, MILLS, &c. 





BUFFALO FORGE COMPANY, 


39, VICTORIA ST., LONDON, S.W; 





Lassen & Hjort, 


LONDON, E.C. 


— SEND FOR CATALOGUE. — 4887 
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UNIQUE. 








Weighs Goods Automatically whilst 





HUNSLET CARR, DHEDS, 8. 


J, E., PReinacter. G hemnitz-Qablenz 


MANUFACTURER OF 


MACHINE & HAND TOOLS 


Of Improved Design and High-class 
Workmanship. 





















MACHINE MANUFACTURER, 


SPECIALITIES : 
RELIEVING 
LATHES 


FORMED CUTTERS. 


PLANT 


FOR 
Cutting Racks, 
Spur, Bevel, 
AXND 


Worm Gears. 


PARIS, 1900, 
CRAND 
PRIX. 


Catalogue free 
on 


application with 
Trade Card. 











No. IV. Univ onl Milling Machine with shtdihdadin for cutting 
Spur and Spiral Gears. 





SOLE AGENTS FOR THE UNITED KINGDOM: 4677 


Travelling on Conveyor Band. eam, Aa . : } , et 
SAM: DENISON & SON, ~ mE WITHOUT lL 





MANUFACTURERS OF ALL pemater wn 9! OF — 


-|DROP FORGINGS, € 









IN reo i OR STEEL, )! 
For the Engineering and other Trades. ej 


DROP FORCED STEEL SPANNERS A SPECIALITY. % 
BRETT’S STAMPING CO., seh 


Harnall Lane, COVENTRY. 


BEARINGS ExTWIAELS 


PRICES AND PARTIOULARS 


70 THE 
SOLE LICENSEES and 





































Sea iia 

































CRAIG « DONALD, La. 


JOHNSTONE, near GLASGOW. 


MAEKERS OF 


MACHINE 
TOOLS 


For SHIPYARDS, IRON WORKS, 
BRIDGE WORKS, BOILER 


TANK WORKS. 
































mii 








Clerkenwell, London, E.C. 


Pfeil a ee 
7) 
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E.S. HINDLEY 


Works: BOURTON, DORSET. 


London Show Rooms and Stores: 


il, QUEEN VICTORIA STREET, E.C. 
Telegrams : ‘‘ STEAMPORT, LONDON.” Telephone Address: 856, BANK. 


Ns - ) 






STEAM ENCINES. 
BOILERS. «. 
SAW BENCHES, 








OIL LAUNCHES. 


LIGHTEST & BEST. USE ORDINARY PARAFFIN OR KEROSENE. 


Complete Boats or Machinery ony: 


BUILDERS OF ALL KINDS OF 


STEAM MACHINERY or YACHTS & LAUNCHES COMPLETE. 


_VOSPER & CO., LD. PORTSMOUTH. — 
Up = to = D ate Telegrams : “ CRANES, BEDFORD.” 














BEDFORD ENGINEERING CO. 


‘ORANE. BUILDERS, 











CONTRACTORS to H.M. WAR & INDIA OFFICES, ADMIRALTY, RAILWAY CO. 





ENGINEERS’ TOOL aban Parrsen No. 6A, 


Tue LONDON EMERY WORKS C0. 


EMERY GRINDING MACHINERY. 58H, HATTON GARDEN, 
“ATLAS” EMERY CLOTH AND GLASS PAPER. LONDON, 








8, do. 





E.C. 





eal 











DIxXon’s 


GRAPHITE JOINTIN 


COMPOUND 


FOR ALL 


Steam, Gas, Water, or Air Joints. 
ALWAYS TIGHT. NEVER SETS OR HARDENS. 





BETTER AND CHEAPER THAN RED LEAD. 





. MADE ONLY BY.. 


JOSEPH DIXON GRUCIBLE CO. 


Head Office & Works: Jersey City, N.J., U.S.A. 


26, Victoria Street, London, S.W. 


WRITE FOR FREE SAMPLE AND CIROULAR. 


( 





FOR SALE BY 
LAVERPOOK 4. oa el. ee . & Thomson. 





MANCHESTER W. Mitchell & Co. 
LEICESTER Boam. 
Rotana « ace a) Go & Son. 
D ae a si Ss. R. Turner & Co. 
SHEFF: i a .- . John Dewhurst & Son. 
MIDDLESBROUGE : a .. , EB. F. Jarvis. 
NEWCASTLE .» « «  Crosier, Stephens & Co. 
"f es vis ro M. P. Galloway. 
HARTLEPOOL . oe ew) we we + COU SD, Bordy & Sone, 
BELFAST wha een aie ye & 
REE. ce ee a Se ae ee 
ps ss ae nae W. H. Willcox & Co., Ltd. 








Nationa! Telephone No. 38 f BEDFORD. ” 


AND DEALERS IN Cicenenlinniee STORES GENERALLY. 
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FRESH WATER FROM SEA WATER 


NORMANDY'S PATENT 
DISTILLING MACHINERY 


TWO GOLD MEDALS, London International Health Exhibition, 1884. 


The Water produced is PURE, COLD, CLEAR and agreeable to the TASTE. 

NORMANDY’S PATENT EVAPORATORS and CONDENSERS for 
STEAMERS produce from Sea Water, Oold Drinking Water of above quality 
when worked with the steam from the main boilers, and at the same 
time will also supply Hot Fresh Water for Make-up Feed. 

NORMANDY’S PATENT DISTILLING MACHINERY for LAND 
STATIONS produces at least 29 tons, or 6500 gallons of Water of above 
quality per ton of coal. 

NORMANDY’S DISTILLING MACHINERY has been largely supplied 
to the English Admiralty, and to the German, Russian, Spanish, Dutch, 
Japanese, and other Governments, Also to the P. & O., Royal Mail, and 
many other Liner Oompanies and Yachts, including the Royal Yacht 
“ Victoria and Albert.” Also to Land Stations in various parts of the world. 

H.M.S. ‘ Powerful,” “ Terrible,” “ Argonaut,” ‘“Spartiate,” ‘ Majestic,” 
oA t,” “ Furious,” “ Venus,” “Diana,” “Niobe,” the New Royal Yacht, 
owen “end,” “Hogue,” “ Euryalus,” “Duncan,” ‘ Cornwallis,” 

--= Sony are also supplied with NORMANDY’S DISTILLING 
MACHT RY, 


iis to latest Admiralty requirements. 
NWORMANDYZY’S PATINT 


MARINE AERATED FRESH WATER C0., Ln, 


Opposite Custom House Station, Victoria Dock Road, 
LONDON, E. 
ALSO SOLD MAEBTERS OF 


NORMAND'S PATENT FEED WATER HEATER. 


1658 

















Adopted by the British and other Governments. 





HAYWARD-TYLER & CO., 


SOLE MAKERS OF RIDER’S PATENT 


HOT AIR ENGINES 


FOR DOMESTIC PUMPING. 





EXPLOSION IMPOSSIBLE. DOES NOT REQUIRE SKILLED ATTENDANCE. 
Cost of raising 1000 Gals. Water 80 ft. high, ONE PENNY. 


AS USED BY H.M. THE KING AT SANDRINGHAM. 


90 & 92, WHITECROSS STREET, LONDON, E.C. 





4450 








London Office: 


SAVE COAL‘WATER 





EVAPORATIVE SURFACE CONDENSER. ; 





Supplied to Messrs. THE SOUTH SOUTH HETTON COAL CO. 


SOLE MAKERS: 


JOSEPH WRIGHT & CO., 


St., Westminster, S.W. Lit" KOM, STarrs. 


124, Victoria St., 





THE NEW TAITE HOWARD PNEUMATIC TOOL COMPANY, Limited, 


Works : 198, UPPER THAMES 8T. 
LONDON, E.C. 


Offices : 63, QUEEN VICTORIA ST., 


LONDON, E.C, 4768 











Dec. 27, 1901.] 


ENGINEERING. 


15 











SCHAFFER & BUDENBERG, 


77a, Queen Victoria Street, Whitworth Street, 5, Wellington Street, — 
LONDON, E.C. MANCHESTER. GLASGOW. 


PARIS EXHIBITION, 1900; THREE GOLD MEDALS AWARDED. 





WILLIAM POSTER 00, 





(ESTABLISHED 18656.) iD. 
MANUFACTURERS OF : na 
Thrashing Machin oco-Mu ar 
mei BOILERS of all Sizes 
Horizontal Engines, Ready for 
Corn-Grinding Mills, Immediate Delivery. 
Saw Benches. wines 
pase Telegrams : 
Simple and Compound <q FOSTER, LINCOLN. 
Vertical Engines for {sss Be 
caine = National Tele Telephone 
Electric Lighting. = Ne. 18. 


ALL SIZES I Ins STOCK & PROGRESS. 
CATALOGUES AND PRICE LISTS POST FREE ON APPLICATION. 


LINCOLN, ENGLAND. 


BRADBURY S 


CAPSTAN LATHE. 














Profiling Mach Machines 
— and Forming 


thes 
Grasetnishers? Lathes 
— Slotting Ma- 


chines 
— Polishing Ma- 
chines 







ALL SIZES 





Slide Lathes 
IK imei oe 
STOCK. milifoe’ Machines 
IMMEDIATE Dividing Apparatus, 
DELIVERY. 





Special Tools for 


gy sole Wn agnony 
Brassfini 











THE “ABC” 
FAN SYSTEM. 


is pre-eminently the system 
for heating the large structure 
—the manufacturing establish- 
ment and the public building. 
It establishes the proper degree 
of heat, maintains it and dis- 
tributes it uniformly through- 
out the building, at the same 


time furnishing perfect venti- Typical A. B. ©, 
lation. Heating Apparatus. 


ERITH’S ENGINEERING CoO., 


(Successors to the AMERICAN BLOWER CO.), 


70, Gracechurch Street, LONDON. 


REFERENCES AND HEATING OATALOGUE 117 G FREE. 


THE LANARKSHIRE STEEL CO., Lo. 


MOoOoTHANnWwrALIE, NW.B. 





4501 














MANUFACTURERS, BY SIEMENS’ (ACID) PROCESS, OF 


Ingots Op to 20 tons, Blooms & Slabs to 18 in. thick, Mild Steel 
Bars, Angles, Bulbs, Bulb Angles, Bulb Tees, Channels &Girders, 


GUARANTEED TO PASS ADMIRALTY, LLOYDS’ AND BOARD OF TRADE, 
BRANDS: LANARKSHIRE LANARKSHIRE 
* BOILER @& @ STEEL. SHIP @® STEEL. 


Conrractors TO THE ADMIRALTY. Telegrams: ‘‘ Simmaxs, MOTHERWELL.” 578 


WELDLESS TUBES 


Marine and Land 
Water-Tube Boilers. 


HIGH-PRESSURE 
WELDLESS STEEL STEAM PIPES. 


TUBES LTD. 


BIRMINGHAM, 











CONTRACTORS TO BRITISH ADMIRALTY, 


MAKERS OF 


PATENT WELDLESS STEEL TUBING 





ishers, and 
oe Manufacturers 
oe mai _ Of Incandescent Lamp 
Holder Parts, &c. 
pag tl iment to the following Departments of H.M. Goverment +e Past 
Sac el Ame the War Office. We have been awarded the Highest Honours 
oh awh Gf te Tntenstionel ternational Exhibitions. 18 Gold Medals since 1879 


Established 1852, 





BRADBURY & CO., LTD. 


ENGINEERS AND SHIPBUILDERS. 








WELLINGTON WORKS, OLDHAM. 





Telegrams: “Cylinders, Birmingham.” 
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e .° .. THD... STEEL RAILS and 
SLEEPERS, 
Steel Company of Scotland, Ltd. Sith, Tune 
(SIEMENS PROCESS). CARS 
98, ROYAL EXCHANCE SQUARE, GLASGOW. aca aceon noctiay 
eas oe = pe Locomorives. 


Works: HALLSIDE, NEWTON & BLOCHAIRN, GLASGOW. 
Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
London Office: 9, MINCING LANE, E.C. 


Contractors to British Admiralty, War Department, and 
Foreign and Colonial Governments. 








MANUFACTURERS OF 


Mild Steel Plates, Angles, &c., 


For Ships, Boller and Bridge Bullding, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars required for constructive purposes. 


CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES—Locomotive Carriage and Wagon, to all require- 


ments. 4674 
EAPPING. 
RUBBER, SILI ed AND COTTON COVERING. 


fie 
McGUIRE 
ELEGTRIG TRUCKS. 


BRITISH MANUFACTURE. 











JOUNSON d&& 7 um JSOMRNSON So PHILLIPS 
14, Union Court, Old Broad St., E.C., & Chariton, Kent. 
MAKERS of the MOST MODERN MAOHINES for— 
CABLE M. MAKING. CABLE LAYINC. 
| BRAIDING. 

«ao 














These Trucks are now running on the Central London 
Railway, London United, Bristol, Middlesboro’, and many 
other leading Tramways. 


BURY, LANCS. 


Works 


“PHONO-ELECTRIC,” 


THE ONLY RELIABLE TROLLEY WIRE. 





In use on many of the leading Tramways of Great 
Britain. It is vastly superior to Hard-Drawn Copper 
Wire. 


MAGUIRE & BAUCUS, 


SELLING AGENTS, 
5, Warwick Court, Holborn, 
LONDON, 





W.C. 

















MANUFACTURERS of RAILWAY PLANT & LOCOMOTIVES, ® 


Bush Lane House, Cannon Street, LONDON, E.C. 
Sole Representatives for Scotland: Messrs, R. A. KING & CO., 52, St. Enoch Square, GLASGOW. 


CATALOGUES AND ESTIMATES FREE ON APPLICATION. 


JOHN KIRKALDY, Ltd. 


10l, LEADENHALL STREET, LONDON, E.C. 
Works :— TELEGRAPHIC ADDRESS :— 
BURNT MILL IRONWORKS, ESSEX. ** COMPACTUM, LONDON.” 


OF ADMIRAL. 2. LAST. 


“ COMPACTUM” 


(PA TINTED) 


j---- SPECIALITIES. 


OVER 20,000 MACHINES NOW IN USE. 


SUPPLIED TO 21 GOVERNMENTS. 
SEVEN PRIZE MEDALS, 


4,875,900 LHP. of Feed-Heaters now in use, 


(See page facing 37 of our 1901 Catalogue). ’ 4812 
Feed-Water Heaters. Evaporators. 
Fresh-Water Distillers. 

Feed Water Filters. Distilling Plant. 
Main Feed “a s. Heating Plant. 
Auxiliary Surface Condensers. 
Combined Circulating and Air Pumps. 


CANDY’S 
BELTING 


Holds the World’s Record. 
40 PRIZE AWARDS. 





4672 














WA = Ke 





fe 


YZ, 
Zp, 
4, 
/ { 
VE 


} 
| 
\ 











The superiority of the ‘‘Gandy ’ Belt *#. ™40# ™41®. 
does not lie in its name, but in its ma- uur 
terials and manufacture. 


Users are warned against inferior & 
imitations, sometimes offered as being 
‘Sas good as Gandy’s”’ or of ‘‘Gandy type,” which 
is an infringement of our Name and Trade Mark. 





‘SpE GANDY BELT.” 





1619 


HEAD OFFICE AND WORKS: SEACOMBE, LIVERPOOL. 
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LE GRAND & SUTCLIFF, 


HYDRAULIC ENGINEERS, 


‘YB Head Offce : 125, Bunhill Row, London, B.C. 
ABYSSINIAN & ARTESIAN TUBE WELLS. 


REGISTERING TURNSTILES, si 


SMOQOTH-ON 


TRON OEtMEN TS. 


FOR REPAIRING LEAKS or FRACTURES in STEAM or HYDRAULIO WORK, 














airing Blemishes in Iron or Steel Castings. These Cements are prepared in powdered form and 
with water they possess the quality of metallizing, when they will withstand a Red-heat, Steam. 
Water or Oil, and expand and contract the same as iron. 


Write for 60-Page Illustrated Catalogue ; when ordering state for what use. 
Sole Proprietors and Manufacturers : SMOOTH-ON MFG. CO., Jersey City, N.J., U.8:A. 


SoLE AGENCY FoR THE Unirep Kurepom :— 


JAMES HARTLEY & CO., of MANCHESTER, Ld. 


55, Victoria Buildings, Manchester, Eng. 4457 


And for Re 
when mixe 











* 
rue “ARK 


MAKERS 


PLES. 


Hi; shest eff tt 
ki test bo 
Moderat 


L AMP lpatex :NTED)\ \ 
SUINGLOM | 


Oto Cr 





y best 
rum. 
pri € 


Continut mus &A NICHE rn surreat diffusion 


Parallel & 
Carpon tike 100 











} muy hot rs 

















— A. a W. —— 


WEST OF SCOTLAND 
BOILER WORKS, 


POLLOKSHAWS, 
GLASGOW. 


MARINE, 
DRYBACK 
AND 
MULTITUBULAR 
BOILERS. 


ALL SIZES. 








4625 
MADE BY THE MOST IMPROVED MACHINERY, 


SIR HIRAM MAXIM ELECTRICAL 
AND ENGINEERING 60., Lo. 


65, 66, 67, GRACECHURCH STREET, E.C. 


Late EDWARDS & BARNES (LONDON). 
“ HEATERITE, LONDON.” 

















Telephone: 473, Avenue. 


“BERRYMAN” 
FEED WATER HEATERS. 


HEATER DETARTARISERS 


WATER SOFTUNARNS. 
GREASE SEPARATORS. 























BrisThonson Hos 


(Gnpary. limited. 
ELECTRICAL ENGINEERS & MANUFACTURERS 


OF 
THB “Ww PLOL-ENOWwWN 


Thomson-Houston Electrical Apparatus. 


COMPLETE ELECTRIC 


TRACTION, LIGHTING 


— AND — 


POWER PLANTS 


INSTALLED. 








HEAD OFFICE AND. WORKS: 


RUGBY. 
“ ASTEROIDAL.” 


4484 


Telegrams: Telephone: No. 54, RUGBY. 

















a 
CAREFULLY & SPEEDILY PREPARED By AN EXPERIENCED STAFR 


amnientish TRACINGS MADE, Maps & PiANS MounTeD. LITHOGRAPHY & PHoro-Limnodrarny. 


PLANS FOTO COPIED by our NEW BLACK LINE PROCESS 
(As supplied to H.M. Stationery Office, The London Gunty Guncil, Railways etc) 
On Stout Drawing Paper or Linen, at the shortest notice. 

Always a BLACK Line “ Always a WHITE ground, Absolutely PERMANENT. 
Copies also made by the Ferro-Prussiate and Ferro-gallic Processes. 
NORTON &GREGORY 20, 21 & 24 Westminster Palace Gardens, Westminster $.¥ 
=== 
Telegrams : ‘‘ Nortazo, Loxpon.” 

















Telephone: No. 2029, Gerrard. 4934 





ELEVEN FIRST AWARDS. “s 
Gold Medal at Edinburgh, 1890, (¢ 


Highest Award, Chicago, 1893. 


ERT H GAUGE (ASSES 


Hy prepar 


crurey ay JOHN MONCRIEFF. ol a 3 Os ) 





&> 








Special Factory for Standard Internal and External CYLINDRICAL GAUGES. 

Standard original measures for Metal Turneries and Engine Factories, of Cast Steel, hard as glass and 

most exactly = Prosinion guaranteed, 0.008 mim: fer diameter of 3--G00 mams., or of 

+8 in. Tesudincent me St ee Sn Oe ee 

means of capillary tube measuring machines. Illustrated Price Liste gratis and post paid. 

Cheapest ‘yoleen, pee, Sea ae a ee ee ae 
the manufacturing of this article. ; 


AUGUST KIRSCH, Manufacturer of Pricision-Measuring Instruments, 











FILTERS AND CONDENSING PLANTS, 





ASOHAFFEN: BURG, BAVARIA, 
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BUTTERS BROS. & CO., 


GRANE MAKERS, 
Contractors’ Engineers and Machinery Merohants, 


HASTABLISHDD 1867. 











Improved Wire Rope Steam and Hand Derviok Cranos, 


With Jibs from 40 ft. to 70 ft. long. 
MAKERS OF ALL KINDS OF BUILDERS’ & CONTRACTORS’ PLANT. 
LARGE STOCK OF SECOND-HAND PLANT, FOR SALE OR HIRE, always on hand. 


and Prices on Application. 
; GLASGOW. 


Catalogues 
Offices—20, WATERLOO STREET, 
Registered Telegraph Address —" BUTTERS, GLASGOW.” 


‘Grover Spring Washer” Nut-Lock 
aivina A BoLT AGTIVE ENERGY 
in avpiTion TO PASSIVE RESISTANGE. 





Patented at Home and 





Abroad. 
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' GROVER & OO. 
WHARF ROAD, LONDON, W. x. 








TeLecRaPuicAppress: “ADOPTED, LONDON.” 





MANNESMANN 


















/ HYDRAULIC TUBES, | 
- TUBULAR POLES, 
BOILER TUBES, 
STEAM TUBES, 


CYCLE TUBES, 

GAS BOTTLES, 

LAMP POSTS, 
ETC., 











, Ww Yjje 






ABIES 











CAN ONLY BE OBTAINED FROM 


THE BRITISH MANNESMANN TUBE 6O., in 


LANDORE, RB.5S.0. (South Wales). 


C. ISLER & CO,, 


CONTRACTORS TO H.M. WAR DEPARTMENT, 
BEAR LANE, SOUTHWARK, a S.E. 


Hii ; 
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Danielsson s¢, 
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BORED ine, 
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Water Supplies. 











C. Isler & Co.’s Patent Registering Turnstiles. 
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Are You Interested m 


Case-Hardening 


if $0, write at once for a copy of our little Book, entitled, “Hints and Facts 
about Case-Hardening,” which we will send post free to any address. It 
contains information of considerable value to even the most experienced 
Case Hardener. 

WwW. H. PALFREYMAN & CO., [7, Goree-Piazzas, Liverpool. 


R. BOBY 


GRAIN, MALT AND bi: 
St, Andrew's Works, vorks, Bury St. Bdmunds, 












SEED rca 
ENGLAND. 35,000 , ~ 
AWARDED GOLD’ MEDAL, "=== 


PARIS EXHIBITION, 1900. trate “OBBY” wars. 
THE IMPROVED 


ORIGINAL MOLLERUPS LUBRICATOR. 


UPWARDS OF 50,000 IN USE. 
THE BEST AND MOST RELIABLE LUBRICATOR IN EXISTENCE. 
WELL ADAPTED FOR AAL.L. SYSTEMS OF STEAM ENGINES, 


For CHEAPEST PRICES, ILLUSTRATED CATALOGUE and FULL 
PARTICULARS, apply to the 


Sole Maker:— WT, OT, AUSEN, 
COPENHAGEN, K. 


AFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
Sy CYCLOPS WORKS, 


“aranon, Engineers sector” BEDFORD. 


ee, ae 
1 DAL EAA ALAN ' 


























7) 


4443 





permet Descriptive Price List free on ~~ 





PARIS & GLASGOW EXHIBITIONS 
JOHN ABBOT & CO., Ltd., 


General and Hydraulic Engineers, 
GATESHEAD. 


London Office :—SUFFOLK HOUSE, LAURENCE POUNTNEY HILL. 
ON ADMIRALTY LIST. 


HYDRAULIC NN MACHINERY. 
BOILERS. 
BRIDGES. 
ROOFS. 
Iron and Brass Founders. 
IRON MANUFACTURERS. 





ESTIMATES GIVEN. 








Telegrams: ‘‘ ABBOT, GATESHEAD.” 


' 
Water Column, Black. Steam Space, Siivery Lustre. 


The ONLY BRITISH STEAM ORANE used In ine 





REFLEX WATER GAUGES. 


(Paseat) RICHARD KLINGER & CO., Engineers, 


Contractors to the Admiralty, &., 
66, Fenchurch Street, 
London, E.C. 


"SAFETY" 


PATENT 


ISOLATING 
VALVE, 


FOR LAND 


ij: BOILERS 
H 











eee 


be ro 
se coe eae 


i QciNGERIT” senses 


SPEGIAL WHEEL 


Built for operation in connection 
with London Hydraulic Co.’s Mains 
under 750 Ib. pressure. 


SPEED REGULATION 94 PER CENT. 


The Cassel Self-Regulating Water 
Wheels, Limited, 


66, BROAD STREET AVENUE, E.C. 


H. FORDSMITH, 
cornsrook, MANCHESTER. 


Headed Plain Hollow Back gin 














Hadfield St. Works, 














Keys. 





FOR LOCOMOTIVE USE, Bright Turned Finished, 
Solid and Split Steel Taper Pins, Flat Split Cotters. “” 


JOHN A. BREMNER & CO., 


— MANUFACTURERS OF — 








Albert Street, de a London Office: 79, Mark Lane, 


C2 ibm SPECIAL CYLINDER 
= AND VALVE OIL, 








MARINE AND STATIONARY Si 
ENGINES, SPINDLES, 
LOOMS, LATHES, &. As artiste ge 


THE ABOVE ARE ALSO LARGBLY IN USE BY LEADING CONSUMERS. 
Cardiff: 123, Bute Docks, Newcastle-on-Tyne: 1, Akenside Hill 
Liverpool: 3, Old Church Yard, Glasgow: 79, West Regent Street. 4618 
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MILLING CUTTERS 


REAMERS, 
MACHINE RELIEVED 
GEAR GUTTERS. 





4750 


2324, ASTON ROAD, 
BIRMINGHAM. 


“CUTTERS, BIRMINGHAM.” 





Involute Gearcutter for cutting 
teeth of Gear Wheels. Telegraphic Address : 


— PATIUNT — 


AIR COMPRESSORS. 


TO ANY PRESSURE. 
VACUUM PUMPS, 
BLOWING ENGINES, 


&sc., &c. 
The Ideal Air Com 
matic Tools, Aad uiting ko &c. 
Steam ine same diameter and 
stroke as Air Compressor, —aame 
came Alr Pressure as Gteams ressure 
used. Made also to drive by Beit. 











| 








ALWAYS IN STOOK OR PROGRESS. 


GEORGE ‘SCOTT & SON 
(LONDON), Ltd., Engineers, 
44, Christian St., LONDON ; and 67, Lord St., LIVERPOOL. 





THE 


Vulean Boiler & General Insurance Go. 


LIMITED, 
Chief Offices—67, KING STREET, MANCHESTER. 


ESTABLISHED i859. 


SUBSCRIBED CAPITAL - - £376,000. 








INSURANCE AND INGPECTION OF 
Ballers, Engines, Dynamos, Motors and other Electrical Plant. 
Upwarde of 44,000 Bollers and Engines under supervision. 
WORKMEN'S COMPENSATION ACT, Employers’ Liability Aet, and Common Law. 
Personal Accident, Third Party & Fidelity Guarantees & Burglary Insurance. 





APPLICATION FOR AGENCIES INVITED. 4458 


GEORGE SINCLAIR, 


ALBION BOILER WORKS, 


LEITH, N.B. 














MAKER OF ALL CLASSES OF 


STEAM BOILERS 


Suitable for any Working Pressure. 





SINCLAIR’S PATENT SUPERHEATER effects 
@ saving of 20 per cent. 


MECHANICAL STOKERS effect a saving of 
12 per cent. 4250 


PRICES AND FULL PARTICULARS ON APPLICATION, 





E.G. WRIGLEY & Co., Lb.,|. 


SINCLAIR’S PATENT SELF-ACTING | engines 


WILLESDEN, PwPaArzinR 


R ALL CLIMA 
Used by TAL and oiher Govornmnanta, War Office, sedis Gln; Contensbons, Engineers, &. 


8-PLY for GABIONS, &c.; 4-PLY for WASHERS, PETROLEUM JOINTS, DIS08; 2-PLY for COLD STORAgE, 


DYNAMO INSULATING, aes 
POLO GOAL POLES, TUBING, VENTILATING &c., PIPES, LAUNDERS, &¢. Samples post free, 


WILLESDEN PAPER & CANVAS WORKS, Ltd., Willesden Junction, Londen, N.W. 


W. GUNTHER & SONS, Central Works, 
=" 











OHNTRIFUGAL 
PUMPS 
cunts Se 9% Latest 


WILLIAM BEARDMORE & C0. 


CONTRACTORS TO ADMIRALTY. 
PARKHEAD FORGE, ROLLING MILLS, AND STEEL WORKS, 








GLRASGOoOow , 
MANUFACTURERS OF 
STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS, 
FORCINGS OF ALL DE S AND DIMENSIONS. 
Adnisaity, Lieyi’s, Boned Trade, Barons ¢ fe = LE ea 


SPECIALITIES: 
Steel ARMOUR PLATES, as approved by H.M. Government, 
CONNING TOWERS, &c., Finished Complete. 
HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions, 
Steel BOILER PLATES of largest dimensions. 
All Kinds of FLANGING WORK by Hydraulic Pressure, 70 








/ MANUFACTURE 


> ae 





Are 
e = AY 
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Ad 
wi ‘ 


act E es: 
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Open to give LICENSES for the MANUFACTURE and 
SALE of these STOKERS in France, United States, 
Canada, and other Foreign Countries. 


5000 Franes Award 


— TO THE — 


"PROGTOR” MECHANIGAL STOKER, 


IN COMPETITIVE TESTS MADE BY THH 
' MUNICIPALITY OF PARIS. 














The following extracts are from the report of the Commission in announcing their award :— 
In referring to No. 85 (Proctor) Stoker test, they say, “In the trials made at oe Workshops, thie 
Smoke —— was NEARLY PERFECT, the of the smoke being only 7% compared with an 


“The results of the experiments were most remarkable.” 

“ Altogether this apparatus in all its parts is simple, plain, and has nothing unnecessary 
about it, and is not liable to get out of repair. Tne tystem appears very appropriate for a range 
of boilers, and its installation is not very costly.” 

** During the experiments this stoker worked regularly from Feb. 8th to March 5th, night and day. 
There were four experiments, viz.: the 10th Feb. and 3rd March, at moderate rate, only one of the two 
cng _ Ae ion. Two experiments at’ rapid rate on the 10th and 20th of Feb. with two 

nes in opera ot 
“Io Bey se cases the work was easily done.” 
The taking down of the apparatus was 
in oan condition.” 


J. PROCTOR, Hammerton Street Ironworks, Burnley, May 5th, og 
Telegraphic Address: “PROCTOR, BURNLEY.” Telephone No. 212, 


done rapidly and easily, and all the parts were found 
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unewoe’ fy (JOHN OAKEY & SONS, Ltd, |:suuz, ron enenczes. 
eee GENUINE EMERY, — emery wueets |“Engineer.” GD ovis ior 

STEAM; AND SEWAGE. EMERY CLOTH, For all Purposes. 





GOLD MEDAL, Inventions Exhibition, 1885. 
MATHEMATICAL, DRAWING AND 


SURVEYING INSTRUMENTS 


description, of the highest ity and finish, 
own pe mpeg rn voy 


ooer FREE, 
PRICE ciety 4970 


W. F. STANLEY &CO., Ltd., 


GREAT TURNSTILE, HOLBORN, LONDON, W.0. 














ASK FOR 
EYRE & SPOTTISWOODE’S 


ILLUSTRATED CATALOGUE OF 


MATHEMATICALDRAWING INSTRUMENTS 


1 Models, Drawing Boards, T -squares, Set- 
a Drawing Pheer, Pencils, edly artes Ink, 
Brushes, Water Colours, and, all Drawing Materials 
suitable for Draughtsmen, Technical Students & others. 





EYRE & SPOTTISWOODE, 


Great New Street, London, E.C. 4350 








ENGLISH INSTRUMENTS, 


The Latest, Best and Cheapest. 





Surveying 
= gaat 


Drawing 
Instruments, 


| Special Make, Arrange- 
ment, and Finish. 


Theodo! lites, 
Mining Dials, 
Staves, &c., 
the very latest 
improved. 
Drawing and 
Tracing Papers 
and Cloths. 
| Samples Free. 
TRADE Materials for 
| Photo Tracing, 
| MARK, Copying for all 

Processes. 


Just Published, 
. New 
Edition of 
at e, 
with Coloured 
Tilustrations. 
208 


| The most Practical and 
| Useful to be had,. and 
| quite different to what 


are usually sold. 4705 | Demy 8vo. 


ALG. THORNTON, 1.232.. 


Cowrractor to His wilde GOVERNMENT. 


67, 8T. MARY’S STREET, MANCHESTER. 











Wellington Mills, GLASS & FLINT PAPERS, 


ODO, 8 BLACK LEAD, &o. 


SIMPLEX LEAD 
GLAZING 


POR ROOFS, SKYLIGHTS, AND HORTICULTURAL WORK. 
NO SPECIAL CONTRACT REQUIRED. 


NO ZINC, IRON, OR PUTTY USED. 


ANY QUANTITY es Et 
Over 1,000,000 superficial feet in use on 2,500 Structures, 


GROVER & CO., LIM., a 


ENGINEERS, &o. S 
BRITANNIA WORKS, WHARF ROAD, CITY ROAD, LONDON, ¥. 


Write for Iustrations and full Particulars (sent post free). 1286 

















Findhorn Viaduct, Highland Railway, Height, 130 ft. Length, 4,170 ft. 


ANDY HANDYSIDE & CO., L®- 


Britannia Works, 104, Queen Victoria St., 
DE 3 LONDON 
‘Managing Director, 
®& BUCHANAN. 











“‘Keeps Time in all Climates,” 
me Sonia Moora Cases 4 17 § 


18-ct. Gold 
de movement also 


£7.15 0 iret 


Ma 4\A Wonderful Watch, specially made for 


the Engineer's Pocket. 
The Mh ge must be seen to 
properly te its remarkable 
value. Thoroughly well pomp es — 


, | without useless bi 


tinguishable hay a ‘dower it ‘s an to understand 
the remarkable success this watch has attained am 
men so skilled in observation and appreciative of 

= as pone et 

ENGINEER” bri described has a 

idl plate keyless lever movement. - Full jewelled 

=a fitted with a chronometer balance ensuring 

accuracy under all climatic conditions. Strong 

_. Gold Cases (stam indicates time to 

the 800th part of a minute. Supplied direct by the 

ee ee retail 

ice, 


The “SPECIALIST,” « Superb Watch, with 
the H. Waits Mra. Oo.’s’ "Higher Grade Movement, 
specially massive 18-ct. Gold Cases. 
gealty — The 
in massive 
£12 10s, x oplendid 





‘an 
Presentation Watch. 
COLONIAL ORDERS nate careful atten- 


ote tte tether cheat io 
eee ee a ae tests, 
here, fs. 


St ge oe “gs td - oo 
lor cash on . 
Dptain the highest acute cutee for A ng 


A FAIR TEST :- 


The H. White Watch Manufacturing Co, 
will be pleased to submit the above 
Watches, or any article selected from 
Catalogue, for any intending purchaser's 
pe yg to permit o f client's tht 
the quality, finish, and value of 
ti eir well-known pecialities, Reference 
(trade or professional) would oblige. 


FREE.—AN INTERESTING BOOKLET 


— much oo we ego ea, &C., 


wat at the ye upon 
aa of tion yon oning “* ENGrivesrine”),: 
Send a card for one. I . Itmay sa save you Pounds. 


The H. WHITE atch tee: 


Co. 
(Corner of Foun 8t.) 


404, Market St. (next to Lewis’s), Manchester, 














STAMPING S-| 


ik IRON STEEL AND BRONZE 


FOR ENCINE \KERS ETC 
(SEND FOR ILLUSTRATED LIST) 


ERS, SHIPBUILDERS CYCLE MA 





OMrxIx.” 
TOUGHENED ALUMINIUM 


IN INGOTS or CASTINGS, 
For Ornamental 


mental Castings, Models, Patterns, and 
Cabin, Carriage, ~~, Light, Engine and other 
ings. 


COST ABOUT SAME As Ix woaee BUT Less THAN ONE-THIRD THE 


CROSIER, STEPHENS & CO., 








DOULTON 
PLUMBAGO 
CRUCIBLES 


WoOoRES : 
LAMBETH, LONDON, ROWLEY REGIS, 
STAFFS., SMETHWICK, 8T. HELEN'S, 

PAISLEY, N.B., and PARIS. 


DHPOTS : 
80a, Paradise St., BIRMINGHAM. 
100, Soho 8t., LIVERPOOL. 
St. James 8q., MANCHESTER. 
88 & 40, Bothwell’ 8t., GLASGOW. 
6, Rue de Paradis, PARIS. 





CO. 


Limited 








Od 3852 





2, Collingwood St., Newcastle-on-Tyne, +203 
Telegrams—"' 


*Cromil, Newcastle-on-Tyns.” Nat. Tel. 1461, 


“GREAVES’” BLUE LIAS LIME 


he well-known Beds Na THE 
Burnt OWEN LTAS FORMATION 


And PORTLAND CEMEN T. 


The above, also PATENT SELENITIC ( 


GREAVES, BULL & LAKIN, Lim. 


Chief Office: HARBURY, LEAMINGTON. By 
dress : Save, Sa London Depot; 13, South what, 
Paddington, W. 


Depot: W ‘Worcester Telegrams 1 Geenves, B 
Works at Harbury, Stockton & Wilmoote, Warwickshire. 


M‘TEAR & CO. 





7 eww °. 
LIFE LR OOO rere ~ 





ROOF CONTRACTORS. 
BELEAST. 





Ropal Doulton Potteries, 


LAMBETH, LONDON, S.=i. 





4828 
D 


Telegrams: ‘‘M‘Tzar, Baurast.” 
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Calalogues 


eo wes 


ee Se lore | 


4£ONDON Be! W 


D ccnteneeeemnironed 








= ul P<aaper 








PERFORATED 














= we <0 juon 
4302 


~ MINING PLANT: 

















THE ONLY PERFECT MOTOR OF THE DAY. 





E “A.B.” OIL ENGINE 


Simple—Reliable—Effective. 





WICHEST AWARDS, 8 COLD & 8 8 coun & SILVER MEDALS. 


ALLEN & BARKER, Lo., 





The “A.B.” Gas and Oil Engine Works, ser | 


TAUNTON, ENGLAND. 


LONDON 
SHOWROOM : 











{15a, Queen Victoria St., B.C. 





BodleyBros.&Co. 


| THE Gil GILBERT WOOD PULLEY 


OLD QUAY een & ENGINE WORKS, 


etter rr Ts 









GLEGTRIO MOTORS. ag 
to wer 

mde amy po SF And for any reduction 

PRIOE ON BSCBIPT OF POWER AMD SPEED. 





UY A AF. Na AT fc Go. 
g BEARINGS 


STRUCTURAL ENGINEERS, 
MANUFACTURERS OF 


STEEL & IBON BOOKS, 
BUILDINGS & SHEDDING 


SPECIALLY DESIGNED AND 
= ADAPTED TO THE REQUIREMENTS OF 


: f _ Engineering and Industrial Works, 
eae] | | Tramway Shedding, Collieries, Basworks, 
=) Dock Shedding, Produce Stores, &. 





Plans and Estimates furnished on recelpt of necessary information. © Engineers’ or Architects’ own plans estimated tor. 


BUILDINGS FOR SHIPMENT AND RE-ERECTION ABROAD A SPECIALTY. 
Tustrated Oatalogues, containing useful information and varied examples of constructed work, free on application. 4154 


LONDON: 49, CANNON STREET, £.C. GLASGOW: CLYDESDALE IRONWORKS. CALCUTTA: 31, DALHOUSIE SQUARE 


J. P. HALL & GO., ozs” 


OLDHAM. 


ENCLOSED OR OPEN. 
Telegrams : 


DYNAMO. 


Telephone : 




















Figs. 187 and 188. 
__SERIES_WOUN! S$. WOUND FOUR: POLE ENCLOSED MOTORS, SHOWING DOOR ON AND OFF, ss _ ON AND OFF. 











TraE BEST. 


Made to Last. Nailed and Glued. 
Always True. All Balanced. 


IMMEDIATE DELIVERY. 


PRICES RIGHT. 


Never Disappoints. 
Always Round. 


LARGE STOCKS. 


TRY ONE. 


av BUCK « HICKMAN 


2 & 4, WHITECHAPEL ROAD, LONDON, E 
Telegrams—“ ROEBUCK, LONDON.” 











Also Complete Stock of SMITH’S PATENT SCREW BUSH PULLEYS to 48 in. dia. 


ee FINISHED SHAFTING to 4 in. dia. by 24 ft. long. po 
SEND FOR OUR NEW “FINE TOOL” CATALOGUE AND GUTTER LIST, POST FREE. 
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The latest Meldrum Destructor, with special arrangement for 
offal charging may he seen at— | 





NELSON (Lancs. 


For Full Particulars apply— 


MELDRUM BROTHERS, LI MITED, 


ATLANTIC WORKS, MANCHESTER. 
_ 6, VICTORIA Budde -eabd # WESTMINSTER. ; Sa ee a Complete Model el may be seen. be seen. 


CAM PBELL & CALDERWOOD, 


Engineers and Boilermakers, 


SOHO ENGINE WORKS, PAISLEY, SCOTLAND, 


Telegraphic Address: ‘‘SOHO, PAISLEY.” 


Screw Engines 


of all Types. 


Land Engines 


of all Types. 


_ STERN & SIDE PADDLE ENGINES. 
Corliss and other High-Speed Engines. 


IF STEAM CAPSTANS. 
" STEAM-DRIVEN CENTRIFUGAL PUMPS 


FOR CIRCULATING AND SALVAGE WORK. 4016 


Hydraulic, Benders for Pipes, Angles, &c. 
Ge. 3B. SMITE & Co. 


MANUFACTURERS OF 


SOON NY af 2 COLLIERY BUILDINGS, 


ESE eens oe iy BRIDGES, PIERS, 


lron and Steel Fireproof Flooring, 
Plate, Lattice and Compound Girders, 


STEEL ROOF PRINCIPALS. 
CONSTRUCTIONAL WORK OF ALL KINDS. 









































i; Surface Condenser with Air, Circulating and Feed Pumps. 



























HAY SHEDS. IRON FENOING. 
GATES. RAILING. 


Ralston’s Patent “Dual” Canvas 
Target Apparatus. 









Contractors te H.B.M. Government. 
8941 


CRAIGHALL IRONWORKS, SARACEN ST., GLASGOW, , | Telegraphic Address: “Wire, Glasgow.” 











KERR, STUART CO. 





Of all Types, Sizes and Gauges. 





Tieeene Sgene of every description, 


eT Y an ae amt a 
a el ee 





All Classes of Open and Closed Carriages. 





sade aath 
tas 


dems win) 


Portable, Tramway & Permanent Way Material. 





vemaon ema 


the b 
Prices, and “complete DATA forming a 


WORKS: STOKE-ON-TRENT, 2440 
OFFICES : 20, Bucklersbury, E.C. 


KERR, STUART &C0.C 


All communications to be addressed to the London Offi) 
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THE NEW ‘FORMING MACHINE 


Multiple Spindle. Full Automatic. 
Forms from the Bar, Hollow Balls, Oval-ended Shell 
Bobbins (solid or separable), Screws, Rel ers, Studs, 
Pins, &., and A large range of work never before done 
on an aut ic screw hine ; will make 10 different 
vhaped pieces > one be pen: ; ‘will execute from two’ 
to four times more work than asingle-spindle machine. 
Extremely rapid and accurate. Send for Circular. 


THOS. A. RENSHAW & CO., 


8, Bath Street, City Road, LONDON, E.C. 4333 


SURVIVAL OF THE FITTEST. 
CHARLES TAYLOR’S 


PATENT MACHINE VICE 


Now stands alone in the market ; no other is sold 
or advertised to any extent. OVER 6000 SOLD. 


THE ONLY 

















SELF-CENTRING. 


Beats all the American 
Universal Ch holds 
tighter, truer and wears 
longer P 





All Wearing Parte Hardened, which is Impossible 
with the American Obucks. 4713 


C. TAYLOR, "street. BIRMINGHAM. 


TRATTON 
EPARATOR 


INSURES 
DRY STEAH, 


no matter how long your steam pipe, 
nor how much ny boiler may prime. 








SEND FOR OUR NEW OATALOGUE 


The Goubert Mfg. Co. 


NHW YORE, U.S.A, 47 
@. R. HEAP, Agent for Great Britain, 





IMPORTANT FOR ENGINEERS. 
' ——_ 756 —- 
“ STERNOLINE ” Semi-Solid Lubricent for Engine B: arings. 
“STERNOLINE” Lubricant for Wh'te Metal Bearings 
“STERNOLINE” Lubricant for Motor and Dynamo Bearings. 
“ ERAM” Lubr‘cant for Axle Bearings, Gear as years Bearings. 


FREE Samples FOR TRIAL PURPOSES ON APPLIC. 


STERN BROS., 57, Gracachurch St., London, B. ¢., “And tow, 
WINCHES, 


ome’ DECK 
MACHINERY. 


— ROBERT ROGER & CO., Ltd., —— 





“STERNOLINE” (Reg4-) 





STEERING 
GEARS, 
&e. 








| |i “ ROGER,” Stockton-on Tees. J _STOCKTON- ON-TEES. 











SAMUEL OSBORN & CO., 


MANUFACTURERS OF ORUCIBLES AND SIEMENS 


STEEL CASTINGS 


Of every kind, and up to 15 tons each. 


SOLE MAKERS OF MUSHET'S SPECIAL & TITANIG CAST STEELS. 


ALL BEST STEELS. FILES, SAWS, RAILWAY SPRINGS. x, 
CLYDE STEEL & IRON WORKS, SHEFFIELD. 


FORRESTT & SON, Ltd., Ship, Yacht, Boat Builders and Engineers, 
THE SHIPYARD, WYVENHOE, ESSEX, & 101, LEADENHALL ST., LONDON, E.C. 


Telegrams ; ‘“‘ Forrastr, Wrvannos.” ‘ Forxstrmrs, LONDON.” Tauarnonm No. 5942, AVENUE. 











a 


z E aA 


SZUSWIUIOAOH UBlo104 104}0 pue 
QujuEBsy ‘uBAOg ‘UB YO ‘YsjUedg ‘uBssNy O43 03 8103081309 


Contractors to the Admiralty, War Department, Crown Agents 
for the Colonies, Egyptian Government. 








47, Victoria &t., Westminster, London. 


Stern-wheel Steamers “ MILLIPED” and “ POLYPODE” built for SHarrun’s Zamenst Trarrio Oo., Lr Dimensions: 114 fb. long by 16 ft. beam. 
Speed: 11 miles. Draught: 18in. LIGHT-DRAUGHT STEAMERS A SPECIALITY. 4278 
PATENT SLIPS AND DRY DOCK AT WYVENHOE ELECTRO-GALVANIZING PLANT. 
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LAPWELDED 
IRON & STEEL 
BOILER 


TUBES. 





GAS, WATER & STEAM TUBES & FITTINGS. 
Artesian Well Tubes. 
Roller Tubes. 


Oil Line Pipes. 
Patent Flanged Tubes. 





WILSONS AND UNION TUBE CO., LIMITED. 


WORKS: Govan Tube Werks, GOVAN. 








Registered Office: 5, Wellington Street, GLASGOW. 
Union Tube Works, COATBRIDGE. 


Loxpon Acznts: JOHN WILSON & CO., 49, Lime Street, E.O. 
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ISAAC DIXON 


OUR STEEL AND IRON ROOFS c: BUILDINGS ARE ECONOMICAL, DURABLE. EFFICIENT, 
lero AND CHEAPLY ERECTED.FIRE PROOF,STORM PROOF, LIGHT AND HANDY "FOR SHIPPING AND TRANSPORT 


CHURCH ae BUNGALOW 
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Wave sa gt es 
ViARS-envcnieuct E-| ‘ => 
“MADE “ iL 


. 20.600 STRUCT Fes 


LIVERPOOL. 
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& WINDSOR IRON WORKS ich 








LONDON sw. 
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ISAAC STOREY « SONS, L™ 








PROELL’S PATENT 


AUTOMATIC 


EXPANSION APPARATUS 


EFFECTS GREAT ECONOMY 
and gives steady running when applied to 


ordinary slide-valve engines, 





PROELL’S PATENT 


SPRING GOVERNOR. 


THE MOST SENSITIVE AND 


POWERFUL IN THE MARKET. 








EMPRESS FOUNDRY, 


MANCHESTER. 


THE “WELLS LIGHT” | 










gy 
RO 1505 ay 
ADOCPTED BY 


G GOVERNMENTS 
LEADING FIRMS 


Be SUPPLIED TO 
: 1400 BRITISH 


| FOREIGN: RYS 
THe ONLY LAMP 
STOOD THE 





HORIZONTAL FLAME unafected by WEATHER. 
THE BEST 15 THE SIMPLEST. 
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Neo. O.— 500 mall h .ad 
ee ate om oe 
Ne. 2.—1500 or 2500. ee 
a rtable pattorn $45 40i00 mip R15 10 @ 

Canal pattern e. 216 10 @ 
No. 4.—3500 or preg semiqoents 

—_ me <s R17 15 @ 
ABRANGED TO was KEROSExD a Puvncesun Forsies 


(nn aly tn mpenye mpnetimyeny med Ln 


WELLS’ “UNBREAKABLE” 


LAMPS & OIL FEEDERS. 

OVER TWO MILLIONS SOLD. 

HORIZONTAL OIL FEEDERS, 
WITH 
Valves & Brass Tope 
> % _— ‘S. per Dosen. 
Ne i = 
New Improved Pattern Handle we To) 


No, 82, 14 * 
aise mads Withou’ Valve. lec nado wiih Potent Finer 


Wells’ Torch Lamps. 


For Sperm, Rape, Colza, or other heavy Smokeless Oil, 












Alse used for Kerosene, 
Ne, 5, } Pint, Hook No.8,asshewn Gy 
r Dosen, 
No, 6a, § Pint, Hook No 3, as shown, 
No. ts, 1 Pint, Hook No.3, asshown, 
366. per Dozen. 


WELLS ‘wolfiimus* FILE HANDLE. 
Econo ete. Tang is held by oy andi Sree 


Ferrules, and constant saved 
movable when worn out "Price, i 1 Bey ‘wah, 
30s. per gross. Price, a (oma ris . 


























WELLS’ OIL GAS GENERATING LAMPS, 


t from Kerosene 
sae or Small wt Toon than one Penny per baat. 








KETTLE TORCH LAMPS. 


The Miner's Favorite. 
Thousands Sold. 
Used exclusively by De 
—i 
Also used by Con- 
tractors, &. 
Large Flaming Light. 
No. 18, 8 Pints, in. 
Wick, 4s. 6d. ee 










at laving toe 
9s. each. 





Send for complete 
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PARIS EXHIBITION. 


Lubricating Oils 
COLD MEDAL 


AWARDED TO 


PRICES PATENT 
CANDLE COMPANY L** 


Oil Refimers, 


AND MANUFACTURERS OF 


Lubricating Oils 


For Textile Machinery of every 
description. 
For Collieries, Iron Works, 
Mines, and Quarries. 
For Saw Mills, Flour Mills, and 
Agricultural Machinery. 


For High-Speed Engines and 
Dynames. 


For Engineers’ and Machinists’ 
Tools and Shafting. 


For GAS ENGINES. 











Sots Prorrizrons AND MANUFACTURERS OF 


VEITCH WILSON'’S 
LUBRICANTS. 


PRICE CARDS and SAMPLES MAY 
BE OBTAINED FROM 


PRICE'S PATENT 
CANDLE COMPANY, Le 


Belmont Works, Battersea, 





Guardian Building, Cross St., Manchester. 


HENDERSON ys GLASS, LIVERPOOL. 


ieee] Se 2] ASS, LIVERPOOL. 

















BRANDS. 


STEEL. 








i SHELTON STEEL 














Telegraphic Address : ‘ 











Sectading 0D cings, Bones, Sees She Fiat Bern, Fiiten | 

} ph cis, din. to 20 in, deep, 

°DERS MADE TO SPECIFICATION. 
Boiler and Tank Plates in Iron or SiemeneMartin Steel, all size, 

QUOTATIONS AND SECTION SHEETS ON APPLICATION. 4975 

First-class Medale—Paris, 1885; London, 1862, Gold Medals—Paris, 1878; Melbourne, 1881, 
All sizes and sections of BARS, ANGLES, 
SHELTON wy ony: OHANNELS, 
nuns. GRANVILLE ye 
2 at EN gouges 
pa 122, Gadarcer atnieie LONDON, ‘els Cc. 
‘Shelton, Stoke-on-Trent.” Telephone No. 11. | ‘Telegraphic Address : “‘ Shaltonian, London.” a 
prea (WM. M. WARDEN & SONS), 
agape ea + » MEA ee ene 


SHELTON STEEL. 
ore BOLT & NUT CO 





BOLTS, NUTS, conc SORENS, RIVETS, WASHERS 


TINKER, SHENTON & C “ 


HYDE, near MANCHESTER. 
ESTABLISHED 1872. 


Telegraphic Address: “ DUPLEX, HYDE.” 
Telephone No. 21 (Ashton-under-Lyne). 


Makers OF Hian-Ciass .. 


LANCASHIRE, CORNISH, VERTICAL, 
AND ALL OTHER TYPES OF 


BOILERS 


Contractors to His Majesty's Government. 

















tite 


by Spell Machinry of the mast modern cmstucto. 











~ LANGASHIRE and GORNISH BOILERS 


Always in Stoek or in Progress. ™ 
Please address all Inquiries as above. 
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i. M. ROYAL in mab “VICTORIA & ALBERT.” 





All Steam and Exhaust Pipes 
and Flanges covered with 


MAGNESIA. 





Manufacturers: 


| THE WASHINGTON 
CHEMICAL CO.., 


LIMITED, 





WASHINGTON, COUNTY DURHAM, BNGLAND. ate 











BUILDINGS, LICHT BRIDGES, FENCING AND "STRUCTURAL IRONWORK 


OF EVERY DESCEIPTION FOR HOME AND ABROA 


The Clyde Structural Erom Co., Itd., 
CLYDESIDE IRONWORKS, SCOTSTOUN, GLASGOW. ae 
London Agents: Messrs, CAMPBELL, MacMASTER & 00., 11 & 12, Clement's Lane, Lombard 8t., E.0. TauEoRaMs: “CORRUGATED, GLASGOW.” 


POPOoooe 


The Highest Development of the Waiting Machine. 


Built of the best 
materials procurable; 
and constructed on 
principles which pro- 
vide in a simple yet 3 
most effective manner : 
for all the necessary 3 
functions of a Writing 3 
Machine, and which 3 
enable work to be done 3 
equal in clearness and 3 
regularity to the best 
letterpress printing. 











bbbbbbbbbioss 
i ti i i 





BOUND TO GIVE SATISFACTION. 


IS 
SEVEN DAYS’ TRIAL ALLOWED. 
Cash Price, £23, or it can be obtained on Hire Purchase—particulars on alc 
Catalogue und specimens of writing posted free. 


THE YOST TYPEWRITER CO. Lid, ) 00, I Holborn Vi Viadnet, London, BG, 


SPF OOO Oe FOE reo Ge 


DPSS FSF F FGF FGF $4 $$ FF 4444444 GF 4F444 4 $4446464664 46444664 


puwveovvveoveCeU eee CC CCC C TCC 


























Flexible Metallle Tubing as 
applied to Steam. 


The rapid development of steam pressures 
occasioned by the wide adoption of tubular 
boilers has given a great magetes tu the 
use of Flexible Metallic Tubing. 


Within the memory of many engineers, 
now only of middle age, such pressures as 
100 Ibs. per square inch were considered to 
be very high, while pressures of 300 Ibs. 
and even 200 Ibs. were practically un. 
dreamt of. Under the old conditions it 
was possible for rubber hose to be used 
in many cases to convey steam, but now 
that increased pressures, naturally en- 
gendering much greater heat, have become 
so widely prevalent, no tubing made from 
cloth, rubber, or indeed any vegetable 
substance, will withstand the heat and 
strain for any appreciable length of time. 


Under these ciroumste FLEXIBLE 
METALLIC TUBING ECOME 
A NECESSITY, and it aployed 
in thousands of cases where . which 


-|is vulcanised and charred at a com- 


paratively low temperature, is absolutely 
useless. 


Our Bronze No. 2 Tubing will 
stand steam pressures of 
800 lbs. to 400 Ibs. per 
square inch, 


Company {s prepared, on spplication, 
<@ special tubes te withstand even 
gvcater pressure than this, 


Prices AND FURTHER PARTIOULARS FROM— 


The United Flexible Metallic 
Tubing Co., Ltd, 
112, QUHEN VIOTORIA 8ST., 


LONDON, E.C. 


Telegraphic Address’: “TUYAUX, LONDON.” 
Telephone: No. 778, BANK. 4845 
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SINOL: 


CYLINDER LUBRICANT. 
PROVED BETTER THAN OIL 


FOR 


SUPERHEATED STEAM, 


SAVES at east 


20%. 


EQUAL ADVANTAGES WITH 
SATURATED STEAM 

























SNOWDON SONSKC [ 
MILLWALL LONDON: 


Te edvams x 
“SNowpriFNLONDON. 


CODES 
ABC..LIEBER&AI. 

















THE WELDLESS STEEL TUBE CO., LTD. 


Icknield Port Road, BIRMINGHAM. 











| Qn Admiralty List. Esté 1872. 


PATENT WELDLESS STEEL TUBES, 4862 TRADE MARK. 
For pes cu: Hydraulic Presses, Ferrules,: Boring Rods, Bushes, Shafting, and General Engineering Uses. 



































BEVER, yOnLInG & C0., LTD. 


MAKERS OF 


DUPLEX PUMPS 


For Boiler Feeding, General Marine 
Purposes, Mines _ Hydraulic 








fice. 








Contractors to H.M. War Office, Admiralty, 


Crown Agents for the Colonies and India 0 
Asauiyoey eo) jeroadg pue SOYO}N|Q UOI}DIIY jUd}eY 
“4E9H) SS1|109 perosdwiy ypIM ‘soul3uz AseuoNje}g ssejo-ySi} 


<x 


‘Compound Condensing Surface Mine Pumping Engine, with 26 in. and 50 in. cylinders by 7 ft. stroke. (From a Photograph.) 
REGISTERED OFFICE AND WORKS: 


UNION FOUNDRY, DEWSBURY. 


ccaemninieiaessiadianaitaemeaeta dimer “Foundry, Dewsbury.” Telephone: 155. LONDON OFFICE: 69, OLD STREET, E.O. 


CEO. RICHARDS & CO., L" 


Broadheath, near Manchester, 


MANUFACTURERS OF HICH-CLASS MACHINE TOOLS. 
Contractors for Machine Tools to H.M. War Office, the Lords of the Admiralty, the Council of State for India, the Crown Agents for the Colonies, Foreign Governments 


London Manager - AUSTIN H. HOPKINS, 9, Ranelagh Mansions, Fulham, S.W. 
Bole Agents for Scotland: MITCHELL, GRAHAM & SON, 46, Buccleuch Street, EDINBURGH. 


LIST OF OUR telegrams—“ RICHARDS, ALTRINCHAM.” 
SPECIALITIES. 


Patent Side 
Planing Machines 
Pearn's 
Pacing & Boring 
Machines. 



























Catalogues on application. 






























Drilling Machines 
ae 

















PATENT SIDE PLANING MACHING (500 in use). 
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WHITAKER BROTHERS, Ltn, nm 


3 Proprietors and Sole Makers of T. Whitaker’s PATENT STEAM CRANE NAVVIES. 


- 









Double-Action Steam Hammer Pile Drivers and Stone Breakers. 
This Steam Crane Navvy is far superior and handier than the old- fashioned 


cumbersome Navvy. They will excavate from 500 to — cubic yards per} 
day according to the nature of the excavation. 


OVER 126 OF THESE NAYVIES AURRADY SOLD, 


Telegrams: ‘* Quarries, Leeds,” f 
TESTIMONIALS AND PRICES ON APPLICATION. 








Aa th Wack: en: thn tesa Rabe Hedned Giaeseet Reckes 


LOOK FOR DIFFERENT TESTIMONIALS EVERY WEEE. 











Copennacen, 15th December, 1893. 


The Steam Navvy which we in the summer of 1893 bought from Messrs. Whitaker Brothers, Limited, Horsforth, 
~~ throughout been according to expectations, and can even excavate quite hard soil. 





\NGIS BERRY & SONS, 


SOWERBY —on ENGLAND, 


OONTRAOTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. Established 1832. 


JOHN BELLAMY, i 


~ Engineers & Boiler 
MILLWALL, s 






IDON, 
London.” 


High (ss BOILERS of all types. 
Tanks. Cisterns, Cylinders, &e. 


~ |Shelby’s new 
EXHAUST HEAD 


EXTRACTS ALL THE WATER & OIL 
FROM EXHAUST STEAM. 











ii, 
i, 
i 
VY 
g 

IY 
y 
g 

i 
Us 
S 


NO BACK PRESSURE. 





ONLY DRY STEAM ESCAPES. 
SHELBY’S “WARDEN” & “CROSS” 
OIL FILTERS. 


SHELBY’S 
EMERY WHEELS 


GIVE THE BEST RESULTS. 


SHELBY & CO., Ltd., 














LARSEN, SAABYE & SOHOLLER, 








66, Leonard St., London, E.C. “° 
E 
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THE POTTER 
MESH SEPARATOR 


—- AND 


SUPERHEATER: 











PATENTED APRIL 28, 1896. 





For Prices and Full Particulars write to— 
A. G. JEFFREYS, 
_23, Billiter Street, £.0- E.C. 


NOBLE & LUND, LTD.) 


FELLING-ON-TYNE, 
ENGLAND. 


4521 








PATENT 

BAND 
SAWING ~~ 
Machines 








For : 
comme“ : 
IRON and | 

STL 

COLD. 





4108 


These Machines will cut through bars, joists, &c., of any length, at right angles to 
the bar at one operation, and thus increases the usefulness of the Machine. - 


Tsieorams: ‘‘ LATHES, FELLING.” Nar. TauzrHons: 23, GATESHEAD. 


Representative for Scotland: A. J. KINGHORN, 59, Robertson Street, GLASGOW, 








MEASURES BROS., L™. 
10,500 


TONS 


— ALL BEARING MAKERS’ BRAND. — 


BESSEMER FOREIGN STEEL JOISTS 
ALWAYS IN STOCK. 


TEES, ANGLES, 
CHANNELS, 
CHEQUERED PLATES. 


SOOS OF CENT SECRET. 


oe 57, Southwark Street, 
§ LONDON, S.E. 


vate -Martin ENGLISH Steel Joists 





From 3 in. to 20 in. deep. 


























ENRY } COLES a COLES ail =. Deny | 


A. EDMESTON & SONS 


Oannon ore Ironworks, SALFORU. 








4743 


X D } y Hy 
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Patent Friction Clutoh. 























Dec. 29, 1901.] ENGINEERING. 











PECKETT & SONS, BRISTOL. 





LOCOMOTIVES . 


Of various Sizes with all the latest improvements ready for Immediate De- 
livery. Engines specially designed for every requirement and gauge. 
Full Particulars on Application. Telegrams: “PECKETT, BRISTOL.” 


THE ENERGISING 


Momentum ENGINE 


Makes the new POWER, 


POLEEOROITA. 


MORE POWER. LESS COAL. 
Can be operated by Steam Engines of any construction. 
By Gas Engines. Will economise and give an improved result 
for Water Powers. Can be operated by any motive power. 











In consequence of the great demand for Pamphlets, we beg to 
announce that ONE OF THESE ENGINES CAN BE SEEN at the 


ALEXANDRA PALACE (West Terrace), and it is explained free. 


ENERGISING MOMENTUM ENGINE, 
The Engines are protected by Registered Trade Mark “ Poleforcia,” also by Letters Patent. 



















Telephone: No, 2232, Telegrams : “BUCKLEY, SHEFFIELD.” 


WM. BUCKLEY & CO., 
ete PISTON — SHEFFIELD. 


THH PRINCIPAL 


PISTON 


_ MAKERS in BNGLAND. 
| INVENTORS AND PATENTEES 


OF THE ORIGINAL BUCKLEY’S 
‘Helical SPRING COMPENSATING 
PISTON WHICH WE HAVE 


BROUGHT TO PERFECTION. 























= AAG 4 Agent for Germany : 
a2 C. MORRISON, Avwrrarrrat-Sreasse 40, 


Myy yy HAMBURG 11. 







Agents for Scotland : 
LEES, ANDERSON & CO., GLASGOW. 


We have special and ample facilities for Boring Cylinders in position. 


QUR_NEW [Parent] COMBINED PISTON VALVE AND RELIEF VALVE IS 


COMPLETE IN ITSELF AND CANNOT BE SURPASSED. ALL RISK OF 
BREAKACE AND WEAR IS PREVENTED. = ‘“* 
























































































Rubbing 
Acquaintance 


by chance with holes, grooved plates, 
baffles or devices of the “barbed wire 
entanglement ” order will not coax the 
moisture out of wet steam. Even if it 
take out some, it’s not much good 
searching some of the steam for ‘‘ con- 
traband” while the rest slips through 
free. 


That is just where 


Brooke's 
Separator 
Excels. 


In Brooke’s “reversed current” 
system there is no short cut, no getting 
through free ; all go through the turn- 
stiles, and every particle of steam has 
to equally undergo the separating 
process. 


Remember, the water in the steam 
is not in drops; if it were, the baffle 
and hole type of dryer might serve and 
our system be unnecessary. But the 
bulk of the moisfure is in minute 
particles and can only be extracted 
on a feasible scientific principle. 
This is precisely what Brooke’sSeparator 
accomplishes, and it does it without 
wiredrawing the steam. 


That’s why you are so often told you 
should use Brooke’s system. 


iv” 


Holden &: Brooke, 
oF Ltda, 
Sirius Works, Manchester. 





London Office: 


110, Cannon Street, E.C. 


4381 











ENGINEERING. 





[Dec. 29, 190%. 








GORGE ANGUS & C0,, L° 


ST. JOHN’S WORKS, 


NEWCASTLE-ON-TYNE, 


MANUFACTURERS OF 


Leather Belting, Link * Belting, 


‘FOR DYNAMOS, &c. 


RUBBER, COTTON, HAIR AND TUNO BELTING, 
RUBBER SHEET VALVES, 


Washers, Hose,  &c. 


Asbestos Goods and Steam Packings 


OF ALL KINDS. 


ba Speciality of NOISELESS RAW HIDE 
PINIONS. 





WRITH FOR PRION LISTS AND TERMS. 





LONDON : 11, Billiter Street. LIVERPOOL: Dale Street 


LEEDS: Briggate. MANCHESTER: Blackfriars. 
CARDIFF: Bute Docks. 


CAIRD & RAYNER, 


ADMIRALTY OONTRAOTORS, 








SOLE MAKERS OF 
RADY WEE’s 


PATENT 


EVAPORATORS. 


FRESH WATER FEED 


MAKE-UP APPARATUS, 
FRRD-WATER HEATERS. 





FRESH WATER 
DISTILLERS | 


7 77, Coinanieciel’S Road, Limehouse 
LONDON, E. 








Tele. Address : “VAPORISE, LONDON." Telephone No 210,-Eastern. 


9 TO 31 RICHARDS STREET 
BROOKLYN, NEW YORK, U. S. A. 


Stampings Only. 





Thesense o. mechanical refinement clothes this fellow. 

Many machine builders have been stirred to the point 

of progression in tool details generally after using this 
product of purposeful care.” . 


Eight Sizes.» Weldless. Broached. 
Polished. Hardened. 


OTHER DETAILS IN (FREE) BOOK No. 5. 


ALEX. FINDLAY & CO., 


Steel Roof and Bridge Builders, vimrteD,” 
MOTH DR WwHLL, N.S. 


4592 








3081 


100 ft. spans supplied to the Imperial Railways of North China. 





. [STEEL BRIDGES, ROOFS, & CENERAL STRUCTURAL WORK. 





Special Hydraulic Plant for making Trough Flooring for Road and Railway Bridges, eto. 









CORNER PIECES FOR PATTERN SHOPS, 
WOOD AND LEATHER. 


woopD 


PATTERN MAKING 


OF ANY SIZE AND EVERY DESCRIPTION, 
FOR ENGINEERS, IRON AND STEEL FOUNDERS, 
SHIP BUILDERS, &c. 


Large Shops Equipped with all the Latest Wood Working Machinery. 
WHEEL PATTERNS FOR CAST GEARS, up to 12 ft. diam., any pitch. 


TOOTH BLOCKS, CORE BOXES, &c., for Machine Moulded Wheels. 


MACHINE CUT METAL GEARING. 
ACCURATELY HOBBED WORM GEARS AND RACKS A SPECIALITY. 


D. BROWN & SONS, 
HUDDERSFIELD. 
Core Boxes Foi and Pattern Shops. 


e 


aetteens 





1860. 





Pad 
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ARC LAMP DUPLEX 
RADIAL 


PHOTO 
COPYING 
FRAME 


(SHaw & Hatpen) Patent. 





Frame for Two Copies, 
83 x 31, 


£27 10s. 


Complete with Powerful 
Lamp & Lowering Gear, 


£45 10s. 


Other oe as per List, forwarded 
free, post peld, on hrequent, 


J. HALDEN «C0. 


8, Albert Square, _ 
MANCHESTER. 
8 & 9, Gt. Chapel St., 
Victoria St., 
, LONDON, 8.W. 


29, Grainger St. West, 

















ADVANTAGES OF DUPLEX RADIAL PHOTO COPYING FRAME. 
Copying indoors at any time where electric current is available, 


The lamp wired and fixed in desired 
to receive it, and rest there permanently—no shifting, no 


Immunity from accident ensured by the frame remaining on the pedestal. 


The horizon ial poate (when placing in or taking out tracing and copies) is the 
most convenient for operators. 


pects ns em am 


Lindsay Burnet & Co, 00, 


Moore Park Boiler Works, GOVAN, 


GLASGOW. 

















SPECIALTY :—HIGH-CLASS BOILER WORK. 
MULTITUBULAR BOILERS OF ALL ‘TYPES; 





MARINE RETURN-TUBE BOILERS. 
DRY-BAGK BOILERS 


For Electric and other Land Installations. 


“CENTURY” FEED- HEATERS... 


Telegrams :—‘*‘ BURNET, GLASGOW ” 





NEWCASTLE-on-TYNE. | 


tion, the pedestal and frame are p 
carrying. aed E 


WILSON HARTNELL & CO., LimiTeD, 


Volt — LEzIDsS. 








ZSS ‘ON ;euoqdeTey, 


toon : HARTNHLL, LHBDS. 





DYNAMOS DIRECT-COUPLED TO HIGH-SPEED GAS ENGINES, 
DYNAMOS. MOTORS. ELECTRIC HOISTS. 


WRITH FOR NEW: CATALOGUSA. 















“Fit 
CONOMISER 


(PIMBLEY PATENTS), 
SUITABLE FOR 
BAD WATER, COLD FEED, 
SMALL SPACE, 
SINGLE BOILERS. 





SPECIAL ADVANTAGES TO EXPORTERS. 





About HALF THE WEIGHT and requires 
half the brickwork of other makes. 





& SONS 


STALY BRIDGH. = 





Telegraphic Address: “CARTER, STALYBRIDGE.” Telephone No. 106, 
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HYDRAULIC MACHINERY 


MODEL HYDRAULIC LOCOMOTIVE RIVETTING PLANT 


(TWEDDELL’S SYSTEM.) 
























































Largest Belt-driven Pumps. 
2 8-ton Jib Crane 
Experience for serving Rivetter 
in 
the World. 
LOCOMOTIVEH BUILDERS. 2721 

Beyer, Peacock & Co. | Herr Schwartzkopff | Kitson & Co. | Petry Chaudoir Schneider & Cie. 
Diibs & Co. Societe Cockerill R. & W. Hawthorn Richmond Locomotive | Herr Borsig 
Clyde Locomotive Co. Baldwin Locomotive Co. Phenix Foundry Co., Ballarat Works Herr Maffei 
Vulcan Foundry Co. Nydquist & Holm, Cail & Cie. Neilson & Co. | Eugene Muller, 
Societé Belfort Trollhattan Societe, Franco Belge Everard Stephenson & Co. &c., &e., &c. 
_Claparéde & Cie. Sharp, Stewart & Co. R. W olf, Magdeburg Black, Hawthorn & Co. 





FIELDING & PLATT, Lid., GLOUCESTER, Eng. 


A. & J. STEWART ano MENZIES, 


GLASGOW, COATBRIDGE & MOSSEND. 
: Hi, OSWALD ST., GLASGOW. 


IRON AND STEEL 


BOILER TUBES 
Solid Drawn Steel Tubes. 


Light Lap-Welded Wrought-Iron 
and Steel Tubes. 

With Stewart's Patent Flanged 

Joints. 






























WROUGHT-IRON 
. oe 


TUBRS AND FITTINGS 


FOR THE 
CONVEYANCE OF GAS, WATER & STEAM. 






COILS OF ALL DESCRIPTIONS, 
AND OF. ANY LENGTE. 


b OIL LINE PIPES. 
Artesian Well Boring Tubes, 


STEEL & IRON PLATES 


La@owelded Steel Water Mains, with Patent Inserted Joint for Lead, . For-Boilers, Bridges, &c. 4 
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TYPE Cc SIZES. 


Works and Head Offices: ASHTON-UNDER-LYNE, MANCHESTER.  “*. 
LONDON SHOW ROOM: WRITE FOR ILLUSTRATED cATALoaue. 764 QUEEN VICTORIA STREET. 


—— 















THE oe CHIMNEY 


TURTEVANT 


| INDUCED 
DRAFT 


Furnishes the draft necessary to develop 
TWICE THE POWER of the plant below 
with the TALL CHIMNEY. 


COST ABOUT ONE-HALF to instal. 


Responds instantly to SUDDEN DEMANDS 
for MORE STEAM. 


Overcomes RESISTANCE DUE TO ECONO- 
MISERS, and enables CHEAPER FUEL 
to be burned. ies 


Send for TREATISE, E. G. 140, on thie subject. 
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" 5 Da — = aa SESS —_—_ 2 Telephone: 
prone = ye | 3 LONDON No8ss BANK. 
FURNACES” LONDON?) =| 


Se 


= 4 STEEL By THE BESSEMER aan SIEMENS PROCESSES 
























Steel Sleepers & Keys .  , 000.& WAGON & OTHER VARIETIES of LAMINATED fp Structural Sections. 
GaN SPECIAL: 
TERRA COTTA, ORNAMENTAL ANGLES, BARS, 
TEES. 





Bricks and Tiles of 
every description. 


STEEL RAILS, 9 to 100 Ib. per yard. 
FISH PLATES, &c 








AGENCIES. 


Mr, A. McBEAN, 
Lichfield Street, Wolverhampton. 


*Mesera. W. CLARE & CO., 

141, West George Street, Glasgow. 
Mr. J. B. CORNWELL, 

11, Old Street, Liverpool. 
Messrs. LEIGH & SILLAVAN, 

« 66, Deansgate, Manchester. 

Messrs. DUNFORD & ELLIOTT, 

Newcastle-on-Tyne. wt te 


ROBEY & co. Ltd, Globe Works, 





Best Welsh Seas! Coal 


4 Special Facilities for Zxport and 4747 
. Shipping at Cardiff, Newport and Birkenhead. 


LINCOLN. 


























“ROBEY” Compound Und ype Engine, above illustrated, has the following special advantages :— 


SMALL yinsr COST. SAVING OF TIME AND EXPENSE IN FIXING. 

EASE AND ECONOMY IN WORKING. GREAT ECONOMY IN FUEL. 
| Makers of STEAM ENGINES—Portable, Horizontal, High Speed; GAS AND OIL: ENGINES, specially suitable for Saw Mills and Builders’ purposes. 
BOILERS—Locomotive, Lancashire, Cornish, of superior design and workmanship ; PUMPS of various kinds, suitable for Oontractora, Builders, é. 

_  [&@ UPWARDS OF 21,000 ENGINES OF ALL SIZES AT-WORK IN: DIFFERENT PARTS OF .THE WORLD. -@8 
London Offices: 70, QUEEN VICTORIA STREET, &.C. Branehes and Agents in all parts of the World 


4831 
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DICK, KERR & CO., L’ 


I Telegraphic 110, Cannon St., London, E.C. ,, horde sa a 


66 2 ye 99 
Dieker. Works: KILMARNOCK, SCOTLAND. ens: 























CONTRACTORS FOR Sole Selling Agents 
COMPLETE EQUIPMENT ENGLISH ELECTRIC 


OF THE 


MFG. CO., Lro.. 


PRESTON, -LANCS. 





Calcutta Tramways, India. 

Camps Bay, Cape Town and Sea Point 
Tramways, South Africa. 

Barcelona Tramways, Spain, 

Madrid Tramways, Spain. 

Carlisle Tramways, England. 

Sunderland Tramways, England. 





THE LARGEST AND MOST 
PERFECTLY EQUIPPED WORKS 
IN THE BRITISH EMPIRE FOR 
THE MANUFACTURE OF AP- 





Cleethorpe’s Tramways, England. PARATUS FOR: --_ 
Dover Tramways, England. TRACTI ON. 
Bast Ham Tramways, Bngland. Two 300-kw. Sets at Preston Works, LIGHTING & POWER 
Dublin and Lucan Tramways, . : 
Ireland, &c., &c, TRANSMISSION. 














ENGINEERS AND CONTRACTORS. 


COMPLETE TRAMWAY & LIGHT RAILWAY EQUIPMENT, 


At HOME and ABROAD. 


DAVEY, PAXMAN & CO., Lto, COLCHESTER 


ENGINEERS AND BOILERMAKERS. 


HINGINES IN ALL SIizZkKs. 


SPECIALITY : 


ENGINES AND BOILERS FOR ELECTRIC LIGHT INSTALLATIONS. 

















ECONOMY, EFFICIENCY, 





.KEBS d DURABILITY eaten: 
—-— eae eta ” porn Compound Portable and 
“COLCHESTER” HORIZONTAL “ Peache” Patent High- Semi-Portable Engines. * PRACHE” PPR ow mang wl 
COMPOUND ENGINE. Speed Engines. Vertical Engines and with DYNAMO COMBINED, 
Tandem Engines, Simple Boilers. 
and Compound. Vertical Hoisting Engines 
and Boilers. - 


“ Corliss” Engines. 
Triple-Expansion Engines. 4 
Horizontal Winding = 
Engines. HORIZONTAL COUPLED COMPOUND 


Compound Semi-Fixed 
Engines and Boilers. 
Compound & Simple Hori- 





Air Compressors. “CORLISS” ENGINE. zontal Fixed Engines. 
Pumping Engines. Ore Crushing Machinery. 
PATENT “ECONOMIC” STEAM Condensers. Pumps pe Pumping Ma- 


BOILER. Mining Machinery. 
Gold Crushing Machinery. 





Telegraphic Address! 
“PAXMAN, COLOHESTER.” 


eee 





Tel. No. 562, Colchester. 
OATALOGUES AND HORIZONTAL COUPLED COMPOUND 
PRIOE LISTS * CONDENSING ENGINE, PHOTOS. AND 
na — ESTIMATES 
Post Free on application. 
LONDON OFFICE: Post Free on application. 


SEMI-FIXED coMPounD ENGINE. seared 78, Queex Victoria Street, E.0. — 505 aay: a= eg ae 


F 








——aa 








—_____— 


BELLISS & MORCOM LTD. 


(SUCCESSORS TO G. BE. BELLISS & CO., LTD.), 


LONDON OFFICE: 9, Victoria, Street, 8. W. ENGINEERS, BIRBIINGEAM. 


SPBOrLALEEI ss : 


PATENT SELF-LUBRICATING QUICK-REVOLUTION ENCINES 
ELECTRIC LIGHT, POWER OR TRACTION. 


Over 1600 SETS, equal to more than 210,000 HORSE-POWER, 
have been built by us since WE INTRODUCED THIS SELF- 
LUBRICATING SYSTEM IN 1891, and the demand is 
rapidly increasing. This satisfactory result is due to the care 


taken to UTILIZE-OUR LARGE EXPERIENCE. 
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Our Engines are SIMPLY DESIGNED and STRONGLY BUILT, 
MOST ECONOMICAL, EFFICIENT and DURABLE. 


They run’ WITHOUT WEAR for years at full load. 





QUICKER DELIVERY CAN BE GIVEN OF 
STANDARD SIZES. 


ESTABLISHED 1852. 


4475 
** BELLISS, BIRMINGHAM.” 


Representing Three-Crank Triple-Expansion Standard type Engine, 250 Kilowatt size. 
NOW ON EXHIBITION AT GLASGOW. Telegraphic Address - = = 








GREENWOOD & BATLEY, Ltd., Albion Works, LEEDS. 


HORSFALL’S PATENT 


COMBINED 


BOLT AND NUT 
| FORGING MACHINE. 


Size L makes j in. to 7% 12. 


» O ” 43 in. to xi 5 in. 





= Makers of = 
GENERAL & SPECIAL 


MACHINE TOOLS 


FOR LOCOMOTIVE AND 
MARINE ENCINEERS, 








PLANING MACHINES, 


Up to the Largest Sizes used. 
vs in. to in. 


>? 9 


1 
—-,, ae 1m. 
3 2 in. to 14 in. 


ELECTRIC MOTORS, 
DYNAMOS. 








”? 


SMALL ARMS, AMMUNITION THE BEST ALL-ROUND 


ORDNANCE MACHINERY. No, 3609. HORSFALL’S PATENT BOLT & NUT FORGING MACHINE. MACHINE IN THE WORLD. 


Size No. 2 





4649 


De Laval’s Patent Steam Turbine Motors, Turbine Dynamos, Pumps and Fans (for Great Britain and Colonies, China, Japan and Egypt). 
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FULD), 


Telegraphic Address,) ie (Bessemer, Sheffield.” 
MANUFACTURERS OF 


CAST STEEL BY THE BESSEMER AND SIEMENS PROCESSES. 





& CIAL/;r 
er Tley HENRY BESSEMER & COL? ort 2 tee ‘Ey 
FORGE DEPARTMENT. SHEFFIELD : \ CASTING DEPARTMENT. 

LOCOMOTIVE CRANK AXLES. STEEL 


LOCOMOTIVE STRAICHT AXLES. 


Hydraulic Cylinders, 


FINISHED COMPLETE. 





Compressed Steel 
. Crank Shafts. Tested and guaranteed to any 


required pressure up to 7 tons 











BUILT-UP MARINE CRANK SHAFTS. per square inch. 
ROLLED HEAVY MILL GEARING 
WELDLESS TYRES IN STEEL, 
Locomotives, Carriages & Wagons. STEEL HAMMER TUPS, 





FACES & SWAGES. 


SPECIAL HARD TOUCH - SPECIAL HARD STEEL 
STEEL SHOES & DIES ROLLERS AND PATHS 


For Peedi Mining Purposes, &c. BEST r COMPRESSED § STEEL PIVOTS for NAVAL 6-In. GUN MOUNTING. For Crushing Quartz, &c. 


KERMODE’S LIQUID FUEL SYSTEM 


FOR STEAMSHIPPING AND INDUSTRIAL PURPOSES. 


Special ~~ Quality for Break 
ae & 7; mg 































































































ae — “s 
ibe ay DESCRIPTIVE 
pes | MATTER and 
BRASS : | wna 
ein a S , ADYICE 
eee 
BENDING | : FREE ON 
— APPLICATION, 
REFUSE 
DESTRUCTORS. a 
For CORE 
—_ To facilitate des- 
ot aie oes 
panied by a plan of 
ee a papas 
a a 
ECONOMICAL, ae 
CLEAN, me =< 
al Length ba 
SMOKELESS, Humber of 


























Suitable for any kind of furnace without alteration of ordinary arrangements or furnace. 30 per cent. more efficient than any steam 
Pes system. Fires instantly available for cosl if it should be necessary. See “ ENGINHMRING,” Nov. 17th, 1899. 


commonications: OFFICE: 39, IMPERIAL CHAMBERS, 62, DALE ST., LIVERPOOL. 


Tsuzeszarnic Appames; WARMTH, LIVERPOOL, 
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mproved Compound Duplex Pumps 


WITH OUTSIDE PACKED PLUNGERS. 














Suitable up to 
for 260 Ibs. 
Steam Pressures per square Inch. 











Estimates and Designs for Duplex Pumps for all Purposes furnished on receipt of full particulars. 


S. OWENS & CoO., 


le ges — General Engineers, WHITEFRIARS STREET, LONDON, E.C. ° 


SAMUEL FOX & CO., Limitep, 


STOCKSBRIDGE WORKS, near SHEFFIELD. 


Manufacturers of STEEL ... BESSEMER é SIEMENS Processes. 





























STEEL RAILS, STEEL BLOOMS. 
TYRES & AXLES BILLETS & SLABS. 
RAILWAY ese _ 

CARRIAGES ORDNANCE. 
WACONS. , CRUCIBLE sl 
RAILWAY SPRINGS jy STEEL & BOM 
Of Every Description. WIRE 
SPECIAL - ano GOLD 
SPRING STEEL. ROLLED STRIPS. 











LONDON OFFICE: PALACE CHAMBERS, BRIDGE ST., WESTMINSTER, S.W. 
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Charles Cammel] “arama 
ae SHEFFIELD, 

‘and Co., Limited. ENGLAND. 


Derwent Iron & Steel Works, WORKINGTON, Cumberland. 
Yorkshire Steel & Iron Works, PENISTONE, near Sheffield. 
Grimesthorpe Ordnanee Steel, Tyre, and Spring Works, 

SHEFFIELD, and New Oaks Collieries, BARNSLEY. 
Solway Iron Works, MARYPORT, Cumberland. 





MANUFACTURERS OF 


BEST TOUGHENED F AILS 
BEHSSHMER STHEL i] 


MILD STEEL FISHPLATES OR SPLICE BARS. 


ewww wer 


CAST STEEL 


“eo, ORDNANCE 
FORCINGS 


CRANK & PROPELLER SHAFT 
CONNECTING ROD, 
PISTON ROD, AND OTHER 


” MARINE 
FORGINGS. 


CAST, SHEAR, GERMAN, 
SPRING and BLISTER STEEL. 


Points, Switches and Crossings. 


















BEST REFINED CAST STEEL FILES 


Marked “Camel” and “ Oyclops.” 
And TILGHMAN’S PATENT 8AND BLAST FILES. 








CYCLOPS. 


(CYCLOPS ] 











LONDON OFFICE: 


i, VICTORIA STREET, 
WESTMINSTER, S.W. 





“KRUPPED” STEEL, SOLID STEEL, 
NICKEL STEEL AND “HARVEYED” STEEL 


Armour Plates 





ORDNANCE, AND OTHER 


ocomorve OAS TINGS 


OF ANY SIZE OR PATTERN. 





Locomotive Orank and Straight AXLBS. 
Connecting, Coupling and Piston RODS, 
Orank Pins, &o., &o. 

Solid Weldless Crucible, Siemens-Martin,. t¥ 
Bearing, Buffing and Spiral 8PRINGS and BUFFERS of 
every desoription. 





Sole Licencees and Manufacturers in England of 
Rack Railway for Mountain Lines and Steep 
bau * Abt ” System. 4608 




















POWERFUL. REVERSING MOTOR:.WITH BRAKE, 
SUITABLE FOR. CRAN ES, CAPSTANS, LIFTS, ROLLING: MILLS, &c, 


LAURENCE, SCOTT <<: 


Limited, 
GOTHIC WORKS, 


NORWICH. 


MAKERS OF 


Enclosed 
Motors 


AND 


ALL DESCRIPTIONS 
or 


Dynamos & Motors 


CONTINUOUS CURRENT ONLY. 


—__ 4480 
Telegrams : GOTHIC, NORWICH. 


Telephone : Norwich, 246. 











ENGINEERING. [Dec. 27, 1901. 


JOHN HUDSON & CO., 


CONTRACTORS TO H.M. GOVERNMENT, 
11, Queen Victoria Street, LONDON, E.C. 


Telegrams: “ADAMANTOS, LONDON.” Telephone: 5327, BANK. 














i i i i i i i i i ee nd 


~MANGANESITE PASTE. 


The Modern Material for Gas, Steam and Water Joints. 


SOME FACTS: 
(1.) Man ganesite Paste expands and contracts with the surfaces of the joint. 
(2.) Manganesite Paste will stand any known working pressure. 
(3-) Man ganesite Paste resists the action of heat, pressure, steam, water, gas, &c. 
(4.) Manganesite Paste is non-poisonous and a preventative against rust. 
(5-) Manganesite Paste does not cup or destroy the faces of the flanges. 


A Practical Material for Practical Engineers. 
NO PREPARATION. NO TROUBLE. NO WASTE. 
THE ITALIAN ADMIRALTY USE IT EXCLUSIVELY. 
FIVE GOLD MEDALS. 


HUDSWELL, CLARKE &CO. 


RAILWAY FOUNDRY, LEEDS. LIMITED. 


LOCOMOTIVE TANK ENGINES 


FOR MAIN OR BRANOH RAILWAYS, 
Contractors, Ironworks, Collieries, &c. All sizes made to suit any gauge of Railway. 











f Telegraphic Address: 
Established “LOCO, LEEDS.” 


1860. 





PRICES, PHOTOGRAPHS, 4 AND. FULL SPEOIFIOATIONS ON APPLIOATION. 
SOLE MAEEES OF 


. RODGEHES oo . 


CRE 16 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. | 
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THE HOFFMANN MFG. CO. 


LIMITHD, 


CHELMSFORD, ESSEX. 





THE GREAT SUCCESS which has attended the placing upon the market of our 
Heavy Type of Patent Standard Ball Thrust Bearings has enabled us to manufacture them in larger 
quantities than we were able to do at the first, and we are thus enabled to make a great 
reduction in price. These new prices are given below. 


THIS HEAVY TYPE of Standard Ball Thrust Bearing has been specially designed 
to meet the requirements for a really reliable bearing where the end thrust is a maximum for the 
size of the shaft, and they are therefore the strongest Perfect Ball Thrust Bearing that it is 
possible to make for the size. They are more especially suitable for the end thrust of Worm 
Gears, Centrifugal Machinery, Pivots, &c., &c., and as here shown for Crane Hooks. 





IN STOCK UP TO 6 INCHES ey 


We will gladly send you one for trial on 











SHAFT DIAM. _ approval it you will let us know which 
LARGER SIZES TO ORDER. size would suit you best. 
HEAVY TYPE, SIZES, LOADS, PRICES, 


| 


Dia. of Shank, In. 1 Te es eae | efalals |» |« ew | 6 














Number of Balls... 9 | 9 | 9 | 9 | 9 | 9 | 9 | 9 | 9 |} 9 |9 | 9 | 9 | 9 
| | | 











| 
Hite Mis MS Fi is 


Gee of ite. tel a be | el - bs oad 


= 
~~ 
_ 
tor 
_ 
Ko 
to 


| %@ | 4 | 3 





*SafeLoadinTons 2 | 34 | 44 | 6 | 7h 114 | 16 





| Ree os 
| | | | | | 
| 24) | 82/- | 40/- | 50/- | 60/- | 84-112). 


* The load given in this column is only suitable for cases where an occasional revolution is bilnatlead such 
as a Crane Hook or Crane Pivot. 4700 











144/- | 180/- | 220/- | head 





| | 
26 ss | 45 | 65 90 | 130 

| 

| 


PRICE »--| 12/- | 15/- | 18/- 








WSS 
LG 


yy 
7 





HEAVY TYPE.—As applied to a Crane Hook. 








THOMAS PIGGOTT & CO., LTD., ATLAS WORKS, BIRMINGHAM. 


GAS, HYDRAULIC AND GENERAL ENGINEERS. 


Makers of WELDED & RIVETTED PIPES ot every Description. 


MAINS of large diameter for Water Conduit as supplied to BRADFORD, BELFAST, BIRMINGHAM 
and LONDON, STAINES SUPPLY; and Water Works in all parts of the World. 





Steam Mains 
as 
supplied to 
H.M. Ships 
and Foreign 
Governments. 


Application. 


Flange and 
Socket Joints 
to suit 
all 
requirements, 








in ers ssi PIPES NESTED FOR SHIPMENT, 
’ 





Birmingham,’ 


“Intersection, 





ILLUSTRATED PHOTO LIST AND CATALOGUE ON APPLICATION. 
London ” LONDON OFFICE: 14, GREAT ST. THOMAS APOSTLE, &.C. 


4774 


GAS 
PLANTS. 


Water and Oil 
Tanks 

of all sizes’ 

made up from 

Stock Plates. 


ine 


Sugar, Farina 
and Salt Pans,: 


} 


Constructional 
Ironwork 
of all kinds. ° 


ABO 
and Al Code 
used, 
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 IRONWORKS 


CoO., Ltd. 






PATENT SINGLE-ACTING 


SHAFT-GOVERNED 


HIGH-SPEED ENGINE. 





Miia gs sy eg . aA = - mar ~~ 
eee he ASS cies ies a Telegrams : 


“WELLE, LONDON.” 
woRKs:—Wandsworth Road, LONDON, S.W. sea 
City Office:—45, LEADENHALL STREET, E.C. 





Telephones : 
274, HOP, and 800, AVENUE. 





eed 
Saeed 





=< 


“sega LIENRY WATSON, SONS. 
a 2 Flcn BRIDGE WoRKS, NEWCASTLE -ON-TYNE. <°S 


CIRCULATING 








‘C TELEGRAMS: WATSONS NEWCASTLE-on-TYNE"2 TYNE A 















































{ 


G@NTRACTORS To THe BRITISH, siren Ghbiek Aeboes-areeD 
DUTCH, JAPANESE, ITALIAN  ¢ b ENGINES and PUMPS. 
Q& RUSSIAN NAVIES. & 499 

































PNG PERERA UNG 


SAFE. ECONOMICAL 


LOW COST OF MAINTENANCE. 
HIGHEST PRESSURES. 


SAVING IN SPACE AND WEICHT. 
PERFECT WATER CIRCULATION. 


FACILITY FOR CLEANING. 
EASILY TRANSPORTED. 


SAVING IN FREICHT. 


STRAIGHT TUBES. 


NO SCREWED JOINTS. 
NO STAYS. 
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DURABLE. 





a! — FOR — 
WARSHIP Ss, 
einen VESSELS, 
PASSENGER BOATS, 
< TUGS AND DREDCERS. 














Land Type Boiler, fitted with Superheater. 


Over 3,000,000 HP. 


In use in all Industries. 








git. 
—— PIPING PLANTS. 


Fired with all 
kinds of Fuel. 


Or 


Telegrams : 








Oriel House, 
i STREET, LONDON, E.C. 


WORKS RENFREW, SCOTLAND. 











ESTIMATES FREE. SEND FOR CATALOGUGH. 








Marine Type Boiler. 4926 


‘“* BABCOCK, LONDON.” Telephone Nos.: 1741 & 1742, Holborn. 











ee 


THE CONSOLIDATED ENGINEERING 


COMPANY, LIMITED, 
SL.0U GE. 


ACENCIES: 











Telegraphic Address :—“GOTHA, SLOUGH.” Telephone No. 7, Slough. 















LEEDS: H.P. Marshall & Co., 37, Basinghall 
Street, Leeds. 

WOLVERHAMPTON: A. Birkbeck, Victoria 
Chambers, Lichfield Street, Wolverhampton. 

SWANSEA: Robert Jones, Swansea. 

BELFAST : Chas. Reynolds, II, Chichester Street, 
Belfast. 

PARIS: K. Lelorrain, 46, Boulevard Voltaire, 

Paris. 





GERMANY: L. Schwarz & Co., Il Kampstrasse, 
3, Dortmund. 

RUSSIA: John Musgrave & Sons, Ltd. 

JAPAN: R. C. McKerrow, 7, Victoria Street, 
London, S.W. 

NEW YORK: The Coil Clutch Manufacturing Co., 
45, Broadway, New York. 

AUSTRALASIA: Noyes Bros., 17, Queen Street, 
Melbourne, and 3l, O'Connell Street, Sydney. 



















FOR ALL 


a - PATENT ‘a 
COIL” FRICTION CLUTCHES 





PURPOSES. 


4569 








LONDON OFFICE: 


BROAD STREET HOUSHA, 
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lon Mes 1a 


PHILADELPHIA, PENNSYLVANIA, U.S.A. 





ANEERICAN 


Labour-Saving 
Machine Tools. 





Boring and Turning Mills. 
Bolt and Nut Serewing Machines. 
Locomotive Cylinder Boring Machines. 


Floor Drilling, Boring & Milling Machines. 


Car Wheel Boring Mills. 

Drill Presses, Vertical and Horizontal. 
Drill Grinding Machines. 

Too! Grinding and Shaping Machines. 
Steam Hammers. 

Self-Acting Slide Lathes. 
Locomotive-Wheel Turning Lathes. 
Axle Lathes. 

Milling or Slabbing Machines, 





Planing Machines with Quick Return. 

Punching & Shearing Machines for Bridge 
Builders and Boiler Makers. 

Bending Rolls. 

Steam and Hydraulic Riveting Machines, 
Stationary and Portable. 

Hydraulic Wheel Presses. 

Hydraulic Testing Machines. 

Slotting Machines. 

Shaping Machines, 

Turntables for Locomotives, 

Turntables for Gars, 

Turntables for Shops. 





i i i i 


LOCOMOTIVE INJECTORS OF GREAT RANGE AND FOR HIGH STEAM PRESSRES 


SHAFTING, COUPLINGS, HANGERS, PULLEYS, &c., &c. 


i i i i i i i i i 
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ean 


HENRY BERRY & CO,, 


CROYDON WORKS, LEEDS, ENGLAND. 


MAKERS OF 


BER Y’sS 


PATENT 


HYDRAULIC 
VALVES 


WHICH ARE FAR 
SUPERIOR 
TO ANY OTHER. 











’ ’ ee 2-in. Double Working Vabee, Fereed Steel, for 
2-in. Double Working Valve, Phosphor 23 tons per square inch. 


Bronze, for 1500 Ib. per square inch. 








STOCK OF MACHINES. 


FIXED HYDRAULIC RIVETTERS, 
from 6 ft. to Il ft. 6 in. gap. 


PORTABLE HYDRAULIC RIVETTERS, 


all sizes. 





ANY VALVE BELT DRIVEN PUMPS, att sizes. 
SENT ON STEAM PUMPS, several sizes. 
HYDRAULIC ACCUMULATORS, 
APPROVAL. 3 to 16 in. Rams. 


FLANCING PRESSES, several sizes, 
&e., &c., &e. 


WRITE FOR PARTICU LARS. 








4-in. Single Working, with Automatic Intensifying 
Valve, for 1000 Ib. and 8 tons per square inch. 





When sending enquiries please state bore, working 
pressure, single or double working, whether for ° 





two or more pressures, and give full particulars of 1-in. Double 8 ae Single 
Working Valve, for 1000 Ib. and 


Srey Lever Stop Valve. : . . 
00 Ib. per square inch. requirements, or quotation cannot be given. 2 tons per square inch. » “” 
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JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.O. 
Telegraphic Addreas: “HNDHAVOUR, LONDON.” 
Purchase, Inspect, and Ship Material and Estimates, Plans and Specifications sub- 
Machinery for Engineers: and Contractors mitted for all classes of Machine Tools, 
abroad, and act as Home Agents for Machinery, Sea-going and River Steamers, 
Foreign Dockyards, Arsenals, Railways, Barges, Dredgers. Rails and Rolling 
Engineering Shops, Foundries, &c. Stock provided to Main Lines. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. — 
Monthly Prices Current of Engineering Material mailed free on application. 

















Telegraph Codes used :—A 1; ABC; The Engineering Telegraph Oode; The Universal Mining Oode; and our own Private Code. 4527 





Tipe crarsecar7 nen cme se 
FOR 


one Eneines| /<50%. EMERY WHEELS, 


BLAST-FURNACE GAS, 4 PRICE LISTS FREE ON APPLICATION. 


Term OIL Is 




















18, GAS ENGINE OL LS S_|MITCHELL’S EMERY WHEEL CO, 
The Homry Wells Oi Co, COREE) Nees Bra 








PHOSPHOR BRONZE. 


THE BEST AND THE ONLY GENUINE. 


PHOSPHOR = BRONZE 


a . ti 
pro sph gin © # pros” A fr , tio™ qrité 


THE PHOSPHOR BRONZE C0O., ta. sourHwark, LONDON, Ss. 


aerial Gh Works, Oil 1 ths ERT, aces 








PAL 


“ DURO ME 


pot 
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: RS = 
+ Sis ) ee ER AP ABO ig HIB | — me ~ ibe 
; THE LEEDS FORGE COMPANY. Ltp, LEEDS. ‘a 


PROB ons ined 972d scertrnais Furnaces are made from rst quality of Open-hearth Acid Steel produced at our Works, from the best ae brands of Swedish and cert ee Hematites. 


TMPROVED PATENT IMPROVED PATENT 
SIMPLE or COMPOUND HIGH-PRESSURE 














9-CYLINDER ENGINES MECHANICAL ENGINEER, AIR 
open or cowed. Belvedere Road, Westminster Bridge, LONDON, < COMPRESSORS 


TORPEDO SERVICE, &., 


FOR DRIVING AS IN GENERAL USE IN BRITISH 





AN S AND FOREIGN WARSHIPS. 
CENTRIFUGAL SIMPLE OR COMPOUND 
PUMPS, HIGH-SPEED 
DYN AMOS ENGINES 

HIGH-SPEED ae 


Driving Dynamos, &. ‘ 
48S SUPPLIED FOR ~~ 

HM YACYT “VICTORIA & ALBERT ” 

H.M.S, “ROYAL SOVEREIGN” 

H.M.8, “ MARS,” 

H.M.S, “ LEVIATHAN,” «ron 

H.M.8. “KING ALFRED,” 

H.M.S. “ PRINGE OF WALES,” &c., &¢ 


MACHINERY, 


AS LARGELY USED in the BRITISH 
AND FOREIGN NAVIES. 


—_— 


W.H. ALLEN, SON & CO.,L” 


QUEEN’S Da unit WORKS, BEDFORD, 


AND 27, OLD QUEEN STREET, S.W. 
MANUFACTURERS OF 


HIGH-SPEED ENCLOSED 
ENGINES 


FOR POWER AND TRACTION WORK. 


STANDARD TWO & THREE CRANK COMPOUND 
and TRIPLE-EXPANSION TYPE from 30-1500 B HP. 


























Our Engines are punning, or in hand, 
for the following Stations :— 


Berking, Bedford, Belfast, Bexhill, Croydon, 
Glasgow, Barry, Darlington, Erith, Blyth, Hebburn, 
; pesnymoor, Hull, Keighley, Llandudno, Deptford, 
“ on, heigate, Newmarket, Rotherham, Woking, 
solwich, Fu ham, Stirling, Horton Asylum, 
Yarmouth, Staines, Liverpool, Bradford, &c. 





















Also Manufacturers of Stezm and Motor Driven 
CENTRIFUGAL PUMPS and FAN, and Steam and Motor 
Oriven Surface and Jet CONDENSING PLANTS. 
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“INV NGIBLE” ve so | 


HAVE HELD THE LEAD FOR OVER THIRTY YEARS. j 
_ SUPPLIED FOR BRITISH & FOREIGN WAR VESSELS OF ALL SIZES & TO ALL THE PRINCIPAL STEAMSHIP COMPANIES, 

















NS Tee ae ee Se 
: Pn 
— 





J 
icient, 


Most Durable 
Most Eff 













THE 


“INVINCIBLE” 
Centrifugal Pumping Engines 


ARE THE 


BEST IN DESIGN, 


Special Types 


PUMPING ENGINES, 


FOR USE IN 











SMALL CRAFT, MATERM.. 
TUG BOATS, fs WORKMANSHIP. _ 
LIGHT DRAUGHT “INVINCIBLE” CENTRIFUGAL HIG il. 
0 
STEAMERS, — HEST AWARDS wherever § 
i MAKERS OF THE 
TORPEDO BOATS AND tee on « LARGEST CENTRIFUGAL PUMPING 


DESTROYERS. High Lifts and Continuous Running. ENGINES IN THE WORLD. wo 


J. & H. GWYNNE, Ltd., Engineers, 


81, CANNON STREET, LONDON, E.C. 5 ““ccinecwmne, vonoon”Tsenone mo. £4, Sak | 
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SIMPLE AND COMPOUND, 


FOR BOILER PLANTS OF ALL KINDS. 





THE DESIGN. The Result of Years of Specialised 
Experience. 


THE CONSTRUCTION. The Best that Tools, Supervision and 
Modern Methods produce. 














. THE PRODUCT. A High-Grade Specialty; Economical 
and Efficient all over. 








STANDARD SIZES. PROMPT DELIVERY. 


CONTRACTORS TO THE ADMIRALTY, 
AND TO EIGHTEEN GOVERNMENTS. 





LONDON OFFICE: _ ,,, 
78, BILLITER BUILDINGS, E.C. 
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We Apply this Principle to 


Trench Pumps 
Prospecting «« Mining Pumps ° 

dd i 2856 Thawing Pump 
Odorless Excavating Outfits For Vault and Conepooa 
Pile Sinking Apparatu 


EDSON MFG. CO.’S Trench Pump. | | 


Over 50,000 in use. 


If you want full information by mail of this subject, 
cable word is “‘ ZABUMBA. 


Contractors, Sewer and Water Works 
Departments Drainage Pumps. 





Edson Patent Trench Pump. 
No. 8 Ourtrit, capacity, 4000 galls. per hour (one man). 


Order name, 
With 15 ft. suction hose .. .. ‘‘ RACHIDIEN.” 
With 20 ft. suction hose .. .. ‘“‘ RAOKRENT.” 


No. 4 Ourtrit, capacity, 6000 galls. per hour (two men). 


Order name, 
With 15 ft. suction hose.. ‘“‘RARENESS.” 
With 20 ft. suction hose. . *“*RASHNESS.” 


If you are in the market for a large woiy t _— , 
we should be pleased to make you a propositio . 

Over 20 per cent. of the Railroads in the eae 
States ure these Outfits. 

Over 30 per cent. of the Water-works in the United 
States use these Outfits. 

Over 90 per cent. of the Contractors in the New 
England States are familiar with and are using the 
Epson Parent Trazunce Pump. 





EDSON MFG. CO.’S 


Odorless Excavating Outfit. 


It you want full information by mail of this subject, 
cable word is “ ZAFFATURA.” 


An Enormous Volume of Water contain- 
ing Sand, Gravel, Sewage Matter, &c., 


No. 3 Outfit, 4000 gallons per hour, 
No. 4 Outfit, 6000 gallons per hour, 


EDSON MFG. CO.’S 


Prospecting and Mining Outfit. 


If you want full information by mail of this subject, 
cable word is ‘‘ ZABURRO.” 


Fortunes Made and Saved by Using Edson’s 
Prospecting and Mining Outfit. 





Edson’s P. & M. Outfit Conveying Water from a 
Distance to Operate Sluice. 
Capacity, 4000 gallons per hour. 





Edson’s P. & M. Outfits Siete of a Superabundance 
of Water. 
Capacity, 4000 gallons per hour. 











Vaults, Cesspools, Sewerage, Con- 
tractors’ Complete Outfits. 





Cone Odorless Vault, Garbage and Dump 
Cart (one horse, two wheels). 


Edson Odorless. Excavating Outfits 
For Vaults and Cesspools, 


are being extensively used at home and under the 
direction of the U. S. Government abroad, 





Capacity, Order ple Agere Couplings, Strainer, Nozzle fully com- 
Complete (1 horee st'. cart) .. 87 ARTIST” 60 ft. 2.in. conduct ‘ MOOHILER.” 
Complete — evl. cart) .. 54 “ ARTLESS, 100 , sg — si — a) “ MOOADERO.” » 
4 - ee 200 5, ” » «+ “MOOCOLINO. 
300 ” Lhd ” ” * * eooRabAlS” ” 
500, » ” » « “MOCETONAS.” 
000 55» » ” . “MOCHADURA.” 
Capacity. Weight. Cable order name. 
No. 6 .. 1000 50 Ib. .. “ MOGROLLO.” 
No. 8 4000 260 ,, -. ‘MOHARILLA.” 
No. 10 6000 890 ,, .. “MOHIENTO.” 





Combination oom, 4-wheel Odorless Tank Wagon. 
Pum agate pparatus ed to Wagon for 
ion. 


oe with 2-horee Wagon, 450 gallons capacity, 


The above Outfits include the Di 
ae ty ot he ree eee | Ss 
Edson all necessary 


Couplings, Fittings and Osorices Asted 








Edson’s P. & M. Outfit Dismounted, en route through 
26 miles of Wilderness. 

The Edeon P. & M. Outfit is La orem fam ee to 
meet the re —— po noe 
being easily construction, aud 

arly suited to on care = @ superabundance or a 
scarcity of horn Will on — thin enough to 
flow. The above advan will appeal to every 
Prospecting and Mining Expedition. 

The Edson P. & M. Outfit ——— onaies 

tus and 25 ft. Special Suction Hose (in two oe 


Above code names to be used together with HOSE 








ENGTH order names. 





} 


ESTABLISHED 18659. 
For Prices rd Telegraph or Cable. | 


for prices, the price named will 
lclae Leshan id to yg ang or 
prepaid hon New York. 
Ouliig goat to any port of te, word o—- 
a = establishing 


it =| 
regular Porchasing Agente 


as to respons, or through 


BY 


DIAPHRAGM principe ot pumping 


HAND POWER 





The 


one man. 
two men. 


pceee a he 


EDSON MFG. CO.’S 


Hydraulic Ground Testing. 


If you want full ———— by mail of this subject, 
cable word is ‘‘ ZAGAGLI 


Thawing 
Frozen 
Ground 
into 
Pay Gravel 


Edson Hydraulic fe ag | Apparatus. A simple, 
effective, and inexpensi evice for testing frozen 
ground in lowest ohne Its great economy is 
in using the water over and over =. Holes, 8 in. 
in diameter, were put through 3 6 in. of frozen 
ground in 7 minutes, the Bay Gravel being easily 
panned from the rocker “‘ Settling Bo: 


The Ground Testing atta to a a Ab hes of 
15, 20 and 25 ft., includes :—Edso: 
Ground Point, Brass Fittings for intake, ees ee Gubions ; : 
Special Suction and Hot Water Conducting Hcse, 
Couplings, Valves, and Fittings. 


OUTFITS. 
Ln 15 ft. Suction, order name ‘“‘ VASHNI.” 
” ” ” ” wn VASATAE.” 
With 25 a pe »  “VASCONES.” 


EDSON 
MANUFACTURING CO. 








Invention of the EDSON MFG. Co. 


Sizes, Nos. 6, 8, 10. 
apacities, 1000, 4000, 6000 
teasers per hour. 
y Prospectors in extreme Northern 
Sinks an 8-in. hole through 
frozen ground at the rate of 3 ft. in 7 min. 


‘or Wharves, Coffer Dams, Piers and Fish Weirs, 
psi men during four tides have set seventy 
30-ft. Poles and 1000 Hedge Poles). 


| EDSON MFG. CO.’S 


Pole and Pile Sinking Device. 


If you want full a. by mail of this subject, 
cable word is “ ZAFFERAN 


Pier Builders, Weir Salinas Wharves, 
Pile Sinkers, Marine Workers. 











Whart Pier built with Edson No. 3 Pile-sinking Outfit. 


This Wharf is 290 ft. in 1 14 ft. in width, with 
10 ft. at low water at the end of the wharf, rocky and 
sandy bottom. The piles were 8 in. to 10 in. in 
diameter and sunk 7 ft. The set of these piles 
was done entirely with this outfit in all sorts and 
conditions of weather. 





Two Men sinking Piles. 
No. 3 5 ee —Ou size ; weight of —. 
r em ge ize ; weig' toh 10 th 


Speciel Buchon, Special Pre Hose 

20 tt. of ressure , 

ith reducing coupling pipe set a. for imme- 
diate use. Order name CELLI 

— Outfit as above ° with 15 ft. cial Suction, 


— ire Hose, all complete. Order 
pb 4 INTIA. 


ai, — as above with 16 ft. Special Suction, 
penn b i ial ang Hose, all complete. Order 
oa " 


— Oui as as a. with 15 ft. Special Suction, 
Special rg lose, all complete. Order 
an “ VIOTUM Sed 


~ 1 OUTFIT. Moana te for light work ; weight 
mp, 50 lb. Pump = te, with "suction 
Pressure Hose, with all neceseary fitting 
reducin couyiing, all complete for use. Combi- 
nation Suction and Pressure Hose, with : 





132, Commercial St., 10% Section, 3 anes 

3B! oan 2 es as a % 

Boston Mass., U.S.A. 8" * Be oe Ta 
9 9 ” 50 ,, ” 











If the PRICE of any OUTFIT or COMPLETE APPARATUS is WANTED BY WIRE, use the 


Code Word applying to such Outfit and 


Example :—‘‘ RACHIDIENY ”—“' Telegraph (cable) me (us) price No. 3 Trench Pump, ca) 


ADD THE LETTER “‘Y”" to that word. 
capacity 4000 gallons 


per hour, with 15 ft. Suction Hose complete.” 


Cable Address, ‘‘ Diaphragm,'’ Boston. 


NOTE.—Orders and Specifications should 


A.B.C. Code, Fourth Edition. 4767 


in all cases read “EDSON MFG. CO.'S 


DIAPHRAGM.” 
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THE ELECTRICAL CO., 


LIMITTHD. 
Head Offices: 122 & 124, CHARING CROSS ROAD, LONDON, W.C. 











CONTRACTORS TO H.M. GOVERNMENT. 





Telegraphic Address: ‘‘GALVANOSCOPE.” Telephone: No. 5028, GERRARD, 
BRANCHES - 
GLASGOW: Baltic Chambers, Wellington St. SHEFFIELD. BELFAST. DUBLIN. 
MANCHESTER BRANCH: SOUTH COAST BRANCH: 
21, Corn Exchange Buildings, Fennel Street. 134, North Street, BRIGHTON. 
Telephone : No. 4358, CENTRAL. Telegraphic Addres3: ‘* CIRCUIT, MANCHESTER.” Te'ephone: No. 05986. 





DYNAMOS, MOTORS, COMPLETE PLANTS. 


LIGHTING, POWER, TRACTION. 
TRANSMISSION OF POWER AND LIGHTING PLANTS 4 
For Mines, Mills, Factories, Shipbuilding Yards, Docks, Printing Works, Warehouses, Machine Shops. 











i i i i i i i i i i i i i i i i i i i i i i i i i i i 


REFERENCHS as to MACHINES SUPPLIED om APPLICATION. ADVICH and ESTIMATES FRHH OF CHARGE. 
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OFFICES < 


EN VICTORIA STREET 
_ LONDONEC, 





VERTICAL \4,7) 
“SIMPLEX” | 
BEAM 
AIR PUMP. 
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WHEELER CoNDENSER .- | 








_ ENGINEERING Company, 
LON DO RR. 


i i i ti ti in ti iy an tin ti ti, i, ti, tin ti, is, tin, i tis, i, di, in, in, ti as i i i i tin in i i i i i i i i tn i in i i is i ii it i tial 


FANLESS SELF-COOLING WATER TOWER 


Electric Light 4 | Ger | 


st | 

O we a [ a ae | 
giant | SHARE 9} 

j SHE | 


Plants, Aa 
COLLIERIES, &c. 


SURFACE CONDENSERS 


Feed-Water 
Heaters. ~ 
























NEW CATALOGUE JUST ISSUED. 








-ooroa toro. 179, Queen Victoria Street, B.C, “az ss. 
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AMERICAN BRIDGE CO. 


OF NEW YORK. 


























iti! 
i 


MoOoO-AwW PAra--\ 


AMERICAN BRIDGE CO. 


OF NEW YORK 


MANUFACTURERS & GENERAL CONTRACTORS FOR 


STEEL BRIDGES, STEEL BUILDINGS. 


AND METALLIC STRUCTURES OF EVERY DESCRIPTION. 


OUTPUT GOO,000 TONS PER ANNUM. 
TELEGRAMS ‘BRIDCERAIL LONDON‘ ACENT~ A.A.CECIL DAVIES 





TELEPHONE 1054 AVENUE. 78 “CRACECHURCH STREET E.C. 
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WY. EX. BAILEY & CO., 


———— MANUFACTURERS OF EVERY DESCRIPTION OF ——— 


bea ON THE ADMIRALTY LIST FOR STEAM, WATER, HYDRAULIC, &c., FITTINGS, 


N2 SOIA&B N°. 502AEB 





N21.770 





N°H.770 N21.771 —BAILEVS —N21.176. 
= : “FULL-BORE” PRESSURE REDUCING VALVE, 
FIC. 1170 FIC. 144 FIC. 1232 FOSTER’S PATENT “CLASS Ws 











FIG. 1004 


N*.SOSAZB N°. SO4A88 


7 


‘ 
' 
‘ 
' 
‘ 
' 


N°. IGG 





See Catalogue of “Bailey's Useful Inventions for Engineers,” 312 pages, price 6s. 





“Beacon Saira” W. H. BAILEY & CO., Ltd. (Dept. 11), sattord, 


MANCHESTER. **” 


London Office and Showrooms: i6, FENCHURCH STREET, E.C, 


TT, =Dv.. 
STEAM AND WATER FITTINGS, BOILER AND ENGINE MOUNTINGS, &c. 


VALVES and COCKS of every class, PRESSURE GAUGES, FUSIBLE PLUGS, FIRE BRIGADE FITTINGS, LUBRICATORS of every kind, LOW WATER 
ALARMS, INJECTORS, STEAM WHISTLES and ROARERS, STEAM TRAPS, STEAM PUMPS for every purpose, STEAM KETTLES, &ec., &c. 






















Fic 96 


FIG. N47 
TANK & VAT 


hone (National) 
No. 991. 
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CENTRAL MARINE ENGINE WORKS, 


WHST HARTLAPOOL. 


SPECIALITY IN MARINE TYPE BOILERS, 


FOR PRESSURES UP TO 300 LBS. 


(See description in “Enarnernine” of January 7, 1898.) 


MPO 08 SAIN TN AEN SA A 
: a 


Observe the large size ot plates and absence of seams. 


Observe the flanging of the shell. 
Observe the welding at the corners of the seams. 
Observe the absence of seams and rivets near the bottom. 


4833 


SPEOIFY IT, IF YOU WANT THE BEST BOILER THAT OAN BE MADE. 


THE CENTRAL MARINE ENGINE WORKS, WEST HARTLEFOOL. 





EC. 29, 1901. 








SO , SE MS 632—)hl (iC ODES USED—A B O, 
“PUMPING, LONDON. 


CINCINNATI 


‘AIR COMPRESSORS 


— FoR — 



















PNEUMATIC TOOLS, 
ROCK DRILLS, STONE CUTTERS, 
SAND BLASTS, AIR HOISTS, 
AIR LIFT PUMPS. 


AIR COMPRESSING 
MACHINERY — 


OF EVERY DESCRIPTION, 


STEAM OR POWER DRIVEN, 


SINGLE AND DUPLEX, 


FOR ALL CAPACITIES AND PRESSURES. 


Full Par n Applic 


WORTHINGTON 


PUMPING ENGINE COMPANY, 


I53, QUEEN: VICTORIA STREET, LONDON, E-C.~ 
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THOS. FIRTH & SONS, Ld. 


LONDON : 36, Victoria St., Westminster. NORFOLK WORKS, SHEFFIELD, ENG. ite “FIRTH, SHEFFIELD,” 
CRUCIBLE CAST STEEL. MILLING CUTTER BLANKS A SPECIALTY. 


‘SPEEDICUT’ 
STEEL 


HEAVY CUTS AT 
HIGH SPEEDS. 











Sole Makers 


& 
DIARUBITE’ 
SBLF-HARDENING 
STEEL. 


ALSO OF 


‘PANTHRITE’ 


SPECIALLY HARD 
STEEL 


FOR 





FILES, SAWS, 
EDGE TOOLS. 





FORGINGS 


OF ANY 


SIZE OR WEIGHT. 


4848 














FINISHING CUTS. 
PHOTO of a CUTTER ot FIRTH’S STEEL, after cutting 22,112 teeth. 
-657 pitch, 2 in. a Cutting speed, | in lin. per minute. 


JOSEPH TOMEY & SONS, | 


Glass Tube Works, Aston, BIRMINGHAM. 


LONDON WAREHOUSE & SHOWROOMS: 98, HATTON GARDEN, E.C. 





























TOMEY’S 





—— FOR HIGH PRESSURE. — 




















SPECIALITIES. SPECIALITIES. 
LIST OF SIZES & PRICES. — 
Thermometer Tubing OUTSIDE DIAMETER. ee bing. 
(Enamelled or Plain). Bent Spirit Level Tubing 
Barometer Tubing Sun | Sum | Sum. Syringe and Syphon 
é Tubin 
(Enamelled or Plain). cog eit es a “ony 
Cylinder Tubing Hydrometer nee : 
: ter Tubin 
y S0iLER” MJ BOILER ff BOILER [mM BOILER (Hnamelted or Plain). win} 26130/386 Saccharometer 
QUARTER FULL HALF FULL id THREE QUARTERS FULL FULL Egg Glass Tubing. 13in.| 2 9/18 831810 Ornamental and , 
4rWATER or WATER “WATER for WATER l4in. | 8 0!'1836/4 2 Coloured Tuning: ; 
Hour Glass Tubing. isin. | 8 31839146 Coloured and Flint 
Sight Feed Lubricator gin. | 8 6 | 4 0 | 410 a 
Glasses. Win | 3 9/483) 5 2 Needle Lubricators. 
&c., &c. in| 40/4 6/5 6 &c., &c. as 























& PER CENT. ADVANCE ON ABOVE PRICES. 
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PULSATING “PUM PS g@- We shall be pleased to receive your inquiries -WH 








FOR ALL KINDS OF 


sow. PUMPING MACHINERY: 


PULSATING PUMPS. CHEMICAL PUMPS. 
BOILER FEED PUMPS. . BREWERY PUMPS. 
and MINE RAM PUMPS. TANNERY PUMPS. 
SINKING PUMPS. AIR AND CIRCULATING PUMPS. 
LOW-LIFT PUMPS. VACUUM PUMPS. 


ww" PATENT AIR LIFT & BOREHOLE PUMPS 


er FOR ALL CAPACITIES AND DEPTHS. 


AIR COMPRESSORS: 





THE Simple, Compound and Triple Compression. 
MOST 
ECONOMICAL Pumps 
specially 
PUMP designed for 
using 
= i Comoressed 
CLASS, Air in Mines. 
JET and 
SURFACE 





National Telephone : 


30, Pendleton. CONDENSERS. 





HAD Telegraphic Address : 
ON ‘« Ellison, 9 irlsox — 
HIRE. ——— W. T. ELLISON & CO., LTD. 


Pendleton, MANCHESTER. ™ 


‘LittleGiant Pneumatic Tools 


EFOR,,THE FOUNDRY. 








me 


ry 
Oren, 





Small Hand size 
Pneumatic Rammer 
for 
General Foundry Work. 


Large Hand size 
Pneumatic Rammer 
for 
General Foundry wer 





THE INTERNATIONAL PNEUMATIC TOOL COMPANY, Ltd. 


Tolegrams—GIANTRY, LONDON.” Main Offices: PALACE CHAMBERS, 9, BRIDGH STREET, WHSTMINSTER, S.W. «00 
Telephone { 3) SuipPENHAM. WORKS: CHIPPENHAM, WILTS, ENGLAND. THOS. W. FORD, Manager. 





AGENTS 1 D—JAMES McILWRAITH & 00., 92, West Regent Street, GLASGOW. AGENTS for NEWOASTLE & DISTRIOT-WM. REID & 00., 44, Dean Street, NEWOAST. 

AGENT for YORESHIRE & LANOASHIRE—F. B. PUTZ, 8 & 9, South Parade, MANCHESTER. o{S.W- | AGENTS for SOUTH AFRICA ALEX. L. SEORETAN & O0., 18, Austin Friars, E.O. ; sand OAPE TOWN. 
AGENTS tor ARGENTINA, OUBA t OHILL-EVANS, THORNTON & O0., Palace Chmbs., WESTMINSTER, | AGENTS for AUSTRALIA, TASMANIA & NEW ZEALAND WH, anauts & OO., 621 & 528, Collins Street, 
AGENTS for BRAZIL—FRY, MIERS & OO., Suffolk House, 5, Laurence Pountney Hill, LONDON, E.0. | AGENTS for INDIA—HEATLY & GRESHAM, 6, Waterloo Street, OALCUTTA. Oo MELDOURNE, 


London District Agent: E. C. AMOS, M.I. Mech. E., 20, Bucklersbury, E.C. Telephone; 5488, BANK, 
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POWER HAMMERS 


y Jp Iustration of 14 cwt. size specially adapted 


/ BOILER FLUE WELDING 


ie A i i i i i i i i i i i i 












THESE HAMMERS CAN ALSO BE SUPPLIED FOR 
File Forging, Forging in Dies, Cutlers’ 
Work, Fork Drawing, Steel Tilting, 
Shovel Plating, Planishing Copper 

Sheet Metal, &c. 








For Prices and Particulars apply to the Sole Licensees, 


SAMUELSON & CO., 


BANBURY, OXON. © = 


Sel 


TRANSPORTATION DEVELOPMENT COMPANY, ‘hedeibtenrea, 


6, CLEMENT'S LANE, LONDON, E.C. 
SOLE AGENTS FOR PRESSED STEEL CAR COMPANY, Pirrssurau, Pa. 




















We First 
Build Pressed 
Any Steel 
Kind Car 
of Built 
Car in 
To , 1897; 
Meet J 40,000 
Any Now 
Required in 
Service. ~ Service. 
4888 


MANY SEVERE TESTS HAVE PROVEN THAT THE USE OF PRESSED STEEL CARS INSURES GREATER 
EARNING CAPACITY, MINIMUM COST OF REPAIRS, AND A LONGER LIFE FOR THE CARS. 





Estimates, with Specifications and Drawings, forwarded on application. 
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CROSSLEY'S GAS DYNAMOS 











10z K.W. Plant, consisting of a P. &. Engine and Compound-wound 8-pole Dynamo working at 140 volts, 
IMMEDIATE DELIVERY FOR STOCK SIZES OF ENGINES. 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


25 Ibs. per KW. hr. obtained 
- from 100 KW. set with 150 Ibs. condensing 


and 31} Ibs. per KW. hr. obtained 
from 160 KW. set with 150 Ibs. non-condensing. 





























ADOPTED FOR 


PUBLIC LIGHTING STATION g 


ae 











GRAYS THURROCK, BARNET, | 
DARTFORD, HECKMONDWIKE, — - 
HEYWOOD, HORSHAM, - 

SUTTON COLDFIELD,~ | 





ASTON MANOR, 
ETC. 





_ at on HIGH-SPEED ENGINES — 
coment HIGH EFFICIENCY couse: crane 
Low. STEAM CONSUMPTION 


@F THE SINGLE “ACTING TYPE: 
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ORNSBY 


SAFETY WATER-TUBE® BOILER. 


Easy of Transport. 





Simple to Erect. 





Economy in Space. 





improved 
Circulation. 





Steadier Water Level 
and 
Drier Steam. 





Best Facilities for 
Cleaning and 
inspection. 





From Photo of part of a Battery of Boilers Shipped to Natal. 


. Good Separation ot 
Sediment. 





Headers Mild Steel 
throughout. 





Suitable for 
all kinds of Fuel :— 
Bagasse, Refuse, Wood, 
and 
Anthracite Coal; 
tor using Waste Heat 

from 

iron Furnaces, &c. 





SEND FOR 
ILLUSTRATED 
CATALOGUE. 











R. Hornsby & Sons, Limited, Grantham, England. 











Managing Director: H. F. L. ORCUTT. 





HUTTEN STR., I7-20 BERLIN, 


t AND 


THE BULLARD MACHINE TOOL CO. 


BRIDGEPORT, CONN., U.S.A. 








— ee : 
CIRCULAR MILLING MACHINE. No. 19A. 








: AGENTS IN THE UNITED KINGDOM, ITS GOLONIES AND DEPENDENCIES FOR 


LUDW. LOEWE & Co.,, A.G., 


London Office: 75a, Queen Victoria Street. 








LONDON OFFICE AND SHOWROOM : 
30 & 32 copposite 109), Farringdon Road, EC. 


GLASGOW OFFICE: 190, West George Street. 
MANCHESTER OFFICE: Piccadilly.Corner Chambers. 





All circular work which can be finished on its periphery by formed 
milling cutters can be produced far more cheaply on this machine 
than on a lathe. We use them in our own Works for machining 
hand wheels, blanks for spur and bevel gears, flanged pulleys with 
crowned face, rope pulleys, &c. 

The use of formed cutters with backed-off teeth secures uniformity 
in the shape of the work. 

Capacity: From 4 in. to 233 in. diameter by 6 in. face. 


ONE OF THESE MACHINES IS AT WORK IN OUR SHOWROOM. 


We are glad to receive visitors at our London Show Room, where 
many machines can be seen at work, and a full line of our Small 
Tools and -Gauges can be inspected. 








4685 





France: Destombes, Langlois & Cie., Roubaix. Sole representatives. 
Belgium : Destombes, Langlois & Cie., Roubaix, France. 
ae ee Norway, Coates ons ees: A. Karlson, Copenh - a Meyer 
Bussia: p. Eetentenp-6. Stauth, | ‘assilig-Ostrow, Grosser Prospect Biga— 
wi fareaw—Olezewicz & = Moscow—John N. Sumner & Ce, 


Prague. = ap ae 
I & Zweifel, Milan. Sole ‘tatives. 
Maly ‘See Zeit —— 





Foreign Agents for 
Ludw. Loewe & Co., A.G. 
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COWANS, SHELDON & CO., [= 
Poe ee Pe ee cigs CARLISLE. tous, ue 

HLHOTRIC 


Cranes and Gapstans 


MIDDLESBOROUGH DOCKS, N.E. Ry. 


THE COMPLETE PLANT CONSISTS OF 
3 10-Tons Electric Cranes. 
17 3-Tons Electric Cranes. 
94 1-Ton Electric Capstans; 


























A MOTOR FOR EACH MOTION. 
ONLY ONE CONTROLLER ON EACH CRANE. 

















TANNETT WALKER & CO, 


LHEDS, UuNGLAND. 





HYDRAULIC FORGING PRESSES. 
HYDRAULIC CAPSTANS. 


Hydraulic Overhead Travelling 
Portable and Fixed Cranes. 


HYDRAULIC MOTORS. | 
) PUMPING ENGINES. 


BELT-DRIVEN ‘PUMP. 3 ACCUMULATORS. 


Wire 2 ‘stam Hammers wwe Forge Machinery 


TILTING FURNACES, BLOWING ENGINES AND STEEL PLANT MACHINERY CENERALLY. " 
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ELECTRIC POWER IN ENGINEERING WORKS. 





Write for Particulars of Geared Motors. 





CROMPTON & COMPANY, 


LIMITED, 


LONDON AND CHELMSFORD. 


A. G MUMFORD. 


CULVER STREET IRONWORKS, COLCHESTER. 


Contractor to Admiralty, War Department, India Office, Crown Agehts for 
the Colonies. 



















PATENT 


Newest Design. 


LARCE POWER ON VERY LICHT 


sce cP CPUS LS EB LS CE CD 


A. G. MUMFORD will have spot pleedine 3 in ili for Marine Engines of ALL TYPES, SCREW, STERN or SIDE Paddles his “Engines are of 
the latest and most improved design, combining lightness with great strength and power, as supplied to the “Admiralty and other Government Departments, 
i] some of the ledhing Engineers and Ship Builders i in the World. 

ved Compound, Surface-Ogndensing Lahnch Machinery, with WATER-TUBE. BOILERS. Steam more rapidly, and are more easily CLEANED 
adh AIRED than any other type. Very light and durable, designed for running at high speeds. - 


ESTIMATES AND FULL PARTICULARS ON APPLICATION a 
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* 


The Premier” Gas Engine. 


POSITIVE SCAVENGER TYPH, 
From a Photo of a 260 I.HP, 











—y" Suitable for Town 
Good for all Sizes ‘ot ‘ iy 4 Gas, Blast Furnace 
fon 108, ot = ~¢ = % hs 
other Engine for = |e Bee ib oi im / 5-3 WANE | bt destred, with 
00 to 1000 HP. Dg | cl Nee | Hd cls 3 : Jima | ‘ ae tale coal consumption 
| | — A a B from 3 to 4 Ib, of 









































































































































ENGINE COMPANY, Lid. 


SANDIACRE, NOTTINGHAM. 
London Office :—26, VICTORIA STREET, WESTMINSTER, S.W. 


JOHN CAMERON, Lro, "222.22" SA 


Telegrams : “Original,” Pi National Telephone Apion 
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STEAM 


DYNAMOS. | 








The Clayton Bnethcertne and 
Electrical Construction Co. 
NEWTON, HYDE. 


Telegrams :—DYNAMO, HYDE. 


Fried. Krupp 
Grusonwerk 


MINING MACHINERY. 


KRUPP BALL MILLS 
For Dry Crushing. 





Magdeburg- 









SHOES AND DIES. 


A SPECIALITY, 


CONCENTRATING 
MACHINERY. 


PERCUSSION 





Apply for Catalogues to— 


ws ) STAMM, 26 cage Hill, Cannon Street, LONDON, E.C. 








{BAKER'S Patent WATER HEATER a SOFTENER 


SAVES COALS & SAVES BOILERS. 


Utilizes any exhaust 
steam after completely 
cleansing it of grease. 

We have frequently 
proved this to be the 
most powerful Softener 
in the market for the 
quick and _ thorough 
elimination of lime and 
magnesia from feed 
water. 

It has in many cases 
replaced other Softeners 
with complete success 
where the extreme hard- 
ness of the water refused 
to yield to ordinary 

= treatment. 
No water, however had, black, or mnddy, can withstand the 
combined softening and clarifying powers of our “Alliance” Apparatus, 
which brings to bear powerful chemical action, facilitated by the heat 
of spare steam, and ample space for the deposit of the earthy matters. 
With this Softener in use, the formation of scale in boilers or 
economisers is an impossibility, and the old scale decays and falls off. 























Write for Prices and Particulars to the Sole Makers :— 


BAKER'S PATENT APPLIANGES 60, In, 


Engineers, 13, Huntriss Row, SCARBOROUGH, sss 
_| MAKERS OF THE “STANDARD” OIL SEPARATOR—W. J. BAKER'S PATENT. 








TAYLOR & CHALLEN, L”: 
ENGINEERS, 
BIRMINGHAM. 





















SOS 


PRESSES, 
LATHES, 
SHEARS, 


SHEET-METAL 
WwoRK. 


Machinery 
| * i 
Cartridges, 
Coins, 
Military 
Gun 
Powder 
and 
Cun © 
Cotton, 


~ &o., be. 
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DAVIDSON’S PATENT 





‘SIROCCO” 


CENTRIFUGAL FAN. 


Discharges Three Times More Air per Revolution than 
any other Centrifugal Fan of equal diameter. 





For Furrusr Inronmarion Arriy ro— 


DAVIDSON & CO., LIMITED, 


PATENTEES AND SOLE MAKERS, 
SIROCCO ENGINEERING WoRKS, BELFAST. 


FIRE-PROOF'! 
BURGLAR-PROOF'! 
MISSILE-PROOF'! 


Our New Production. —=-<. 


WIRED REFRAX GLASS 


4560 














; (PROTECTED BY PATENT AOTS) 
Has all the above advantages, and will also give 


MORE DAYLIGHT 


than any other glass on the market. 


100°), 





Ordinary Wired Glass. Ordinary Rolled Glass. 


PHOTO OF WINDOW showing light transmitted by different panes of glass. The 
window can be seen at our wor' 


MADE IN ALL SIZES, about 4 in. thick. Samples and Prices on Application. 


Wired Refrax Glass. 





- SOLE MANUFACTURERS: 


THE UNION PLATE GLASS CO., L® 


Makers also of Refrax. Polished, Ground, Silvered, Bevelled, Brilliant Cut, 
Rough Rolled, Rough Cast and other Glasses. 


4825 


Pock=utT Nook, ST. HELENS. 


SESEEEEEEE LEE EE ELSE EEE EEE EEE TEE Te TE 
PATENT 


‘Bitumastic’ Solution. 
Cee err | ¢ 


** Bitumastic” Solution is THE material for abso- 
lutely protecting from corrosion Iron and Steel 
Surfaces, such as Tanks, Tubes, Girders, Roofs, 
Bridges, Fans, Carriages, all Colliery, Railway, and 
other Classes of Plant EXPOSED TO CHEMICAL 
FUMES, HOT SMOKE, Hot, Cold, Salt, Fresh, Stand- 
ing, or Running Water. It is DAMP PROOF and 
RUST PROOF. 

The Solution is used by the largest Railway Com 
in America, where no other paint will stand, and it is now being used 


on the Liverpool Overhead Railway for coating the undersides of the 
structure (seven miles in length). 


All valuable plant, difficult of approach and to protect, kept in per- 
manent preservation. 


References given to Railways, Breweries, Collieries, Tube and Ice 
Makers, Corporations, Vestries, and Manufacturers who are success- 
fully using and specifying-““Bitumastic” Solution. 


ies and Collieries 





i i i i i i i i i A 


SOLE PROPRIETORS : 


WAILES, DOVE & CO., Lia., 


9, St. Nicholas Buildings, Newcastle-on-Tyne, {Z&t- "22. 
ALSO AT 

LONDON: 35, LIME STREET (Tel. 987 Avenue). 

LIVERPOOL: 25, WATER STREET (Tel. 6713). 

GLASGOW: 45, WEST NILE STREET (Tel. 4981). 

CARDIFF: 12, MOUNTSTUART SQUARE (Tel. 245). 

PHILADELPHIA, U.8S.A.: 311, WALNUT STREET. 


TELEGRAMS 
BITUMASTIC.” 


KH 


AI 





5017 


THE “CAMPBELL’ GAS ENGINE. 








Illustration of 66 Brake HP. GAS ENGINE, fitted with oe. 





GOLD MEDAL Awarded PARIS, 1900, 


FOR GAS AND OIL ENGINES. 





i i 


THE CAMPBELL GAS ENGINE GO, Ltd. 


- HALIFAX, ENGLAND. 
LONDON OFFICE 114, Tooley Street, S.E. 





ESTABLISHED 1837. Telegrams: ‘‘ UNION, ST. HELENS ” 


Nat. Telephone ; 48. 





GLASGOW OFFICE - 104, Bath Street. 
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y PACKING 
HAUGHTONS PATENT METALLIC PACKING 
7 Can onus 




















Lorpox AGENT :— 
J. R. CHURCHILL, 
1154, Quez» Vicronia 8r., E.C. 












SEXTUPLE EFFECT CONDENSING PLANTS. 


rut — WATSON COMPANY, LTD., 


GLASGOW. 


London Office: 158, Gresham House, Old Broad Street, E.C. 
MAKERS OF 


Biotest 


44 Ib. of Water per 1 Ib. of Fuel, 
FROM SALT WATER OR OTHER IMPURE SOURCE. 


MULTIPLE EFFECT EVAPORATORS 


FOR CONCENTRATION OF 























Cane and Beet Sugar Juice, 
~., |Ba Glucose, Gelatine and Glue, 
yy ; ‘i Bark Wood and Meat Extracts, 


Borax, Caustic Soda, &c. 
AND FOR RECOVERING 4826 





VALUABLE PRODUCTS from Wool Scourings 
Capacity per 24 hours: 20 to 200 tons. and Waste Liquors generally. 








- | Blair, cg aay 


Scotla 5 etrest Co opper Works, CLASCOW. — 
- Eetd. 1838. Telegraphic Address ; ‘“‘ BLazox, GLascow. 


SPECIALITY :— 


DISTILLERY | PLANT 


very description 


‘1oydsoud 


COPPER PIPE. WORK. | 
TSI9N-UNDH ‘sssig Ul SHNILSVO 


‘ow ‘ezuoig xvefy 10 





SUGAR Be LING and Re an aim & Plant, com- 
prising PA 1 types,  Defecators, 
Touches, &c., al 
DUTiigRY FI PLANT of every descri Biair’s 
Working Steam : Cofley’s 
Patent Btills, 
CORES of ¢ every peuietiente Copper, mein 











SURFACE CONDENSERS for all purposes. 








PATENT SPRING BEAM 


Power HAMMER. 


THE MOST PERFECT ON THE MARKET. 
THE BLOW CAN BE REGULATED WHILST 
RUNNING. 


CARTER & WRIGHT. 
HEXAGON IROKWORKS, HALIFAX, 


Lathes, Planes, Co! 2 Sawing Machines, ‘te 




















«ScumipT SYS!" 
oe 757080 TONS WiIL NO 
-++STHE_ SAME WORKe:--- 


Nearly 120,000,H.P now in use oronorder he CONTINENT 
wees H.P. on order for GREAT — TAIN. 


ANTS CAN BE ADA 

| “sth F ADERATE EXPE APT, 

y Ne - SOLE oe NSE : 
rox GREAT CT TONE Colp ; 
KAS TONg Cola ‘J 


(Successors EASTON i ee 
“Sei, ren? AND 
- BROAD ANCTURRY CHAMBERS JONDON, SW. 
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GLOVERS DIATRINE. 


. CABLES, ,—~ 


An 
FOryn PARK, msa™N om 


STEEL PLANT 
LAMBERTON & CO. Vt ATI ioe 


8017 





ast? 










MILLS. BLOOM & PLATE 


SHEARS, REVERSING MILL 
a : gst it Aleut ENGINES, HYDRAULIC PLANT 
Makers of the ee 7/78 = 
LARGEST AND MOST MODERN 
INSTALLATIONS 


OF MACHINERY FOR THE 
MANUFACTURE OF STEEL. 
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OOGGING, PLATE, BAR & RAIL 





serene 
~~: 





PORTABLE CRANES, 
OVERHEAD CRANES, 
HYDRAULIC CRANES, 
WHARF CRANES, 
OERRICK CRANES, — 
FORCE CRANES, 








<Page fondu What we nly pldnacty thes tis th 
ot extrondinary valug* 
= Bie cea ‘best * is both ausv and cheapest.” 


“ Shall send you all our ‘Speer 

Sages ae area a i 
Length, any Width, despatched instantly from stock. 

aner amit 00, =. etwithetandine. Landa. Sin igre. 8.8, 


D. & J. TULLIS, 


Steam Laundry Engineers 












LONDON: 86, Queen Vietoria Street. 
GLASGOW : Kilbowle Ironworks. 4704 











WAYGOOD 
LIFTS. 


By Appolotment 
to H.M. the King, 


CRANES, 
PRESSES, &c. 


Catalogues & Estimates of 


LIFTS, 


sR. WayginaCo 














TR DS Tl TER EB I INE ak Bam Sy ST ED M22 ENE, 








Senet Dats acacedianas 
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rT MUIR & GO 


LIMITED, 


Sherbourne Street, 


MANCHESTER. 


Tele. Address, ‘'BRITANNIA, MANCHESTER,” 
Telephone, No. 529, 


MANUFACTURERS OF 








MAOHINE TOOLS of the most 

MILLING MACHINES « co tellows: 
ar: TEE TTAL Sizes of these Machines vary 
oonoNr = je a smallest up to the 

HURE'S L 
MILLING MAOHIN] whth two 
épindles, one to work 

ALFRED MUIR’S Patent MILL- 
ING OCUTTHRS, w remeve 


a ae yy ey 
MILLING OUTTHRS, 


Ordinary. | ox 

OUT ES GRINDING MA-|/_ 

GRINDING MACHIN PS. self-acting, | “= 
for external, 


internal, parallel er tape: work 

HOLLOW MANDREL LATHES, 

ee een, Dagens’ owt tor Bi in Mandrel up to 2 ft. 

SPHOIAT.. BRASS isogare al ap 

LATHES with = tay, Rect ond 
HANSON'S MA 


OHIN®EE, fer Flanging od of Boiler 
ER MU Patent oval 
BORIN GMA OHIN ED for Me Marine 
ANS Patent MULTIPLH 
RILLING MAOHING, for 
Boiler Shells and Boller Fiue 
SPHOIAL MAOHINER 
wance, Small Arma, &c, 


JO 
for Ord- 
4864 


We have in 8TOCK or in PROGRE88 various 
sizes and descriptions of the above, also MA- 
CHINE TOOLS whieh are in general demand. 


RYDER'S 
FoReiNe MAGHINES. 





" “SUIWIWVH 3AL4 YO ‘UNOS “F3NHL HLM 


Various Sizes and Weights ranging 
from 23 cwt. to 6 tons. 


WILLIAM RYDER 


BEEHIVE WORKS, 


BOLTOR, 


Original Inventor, Patentee and 
Maker. 





Also Maker of Sawing Machines for Hot Iron, 
Coke-breaking Machines, and other Tools ; 





Fluted Rollers, Spindles and Plyers; 


Ring Spindles for Cotton Machinery. 39038 


SCRIVEN & CO., Leens 


ESTABLISHED 1861. 
Tel. Address: ““SCRIVEN, LEEDS.” Telephone No. i810. 















Machine Tools and 
Hydraulic Machinery 


ENGINEERS, SHIPBUILDERS, BOILER MAKERS & BRIDGE BUILDERS, 


PUNCHING & SHEARING MACHINE 

with PATENT SHEARS for cutting 

LOT L either Right or Left Hand, 
without changing a knife. 








PATENT ANGLE-BAR PLANING MACHINE. 
PATENT EDGE and BUTT-PLATE EDGE PLANING MACHINE. 
SCRIVEN’S VERTICAL PLATE BENDING MACHINE, 


ZS with Bend Plates to end without flat. 4721 
TUBES & FITTINGS. | 











Lloyd & Lloyd, Ltd., 


ALBION TUBE WORKS, BIRMINGHAM. 










ALBION FLANGE JOINT TUBES 


SPECIALLY SUITABLE FOR USE IN MINES. 


Iron Boiler Tubes, Steel Boiler Tubes, sine IRON OR STEEL TUBES 


Well ‘Tubes. [ & ; Up to 4 ft. diameter, 
MARE. 


TUYERE & OfHER COILS, | Mm,..m | Sere ee TMs, 
THE BIRMINGHAM GAS ENGINE. 














Sizes from | to 180 HP. in 
Stock or Progress. 





PATENTEES AND SOLE 
MANUFACTURERS: 


WILLIAM GRIGE 
and SONS, Ltd. 


FAZELEY STREET, 
BIRMINGHAM. 


4019 
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THe AMERICAN 


ALL WROUGHT STEEL 


PULLEY 


Is LIGHT, STRONG and DURABLE. 
It is Adapted to all kinds of Manufacturing. 
It is furnished with 








METAL BUSHINGS TO FIT ANY SHAFT. CA 


THE AMERICAN PULLEY COMPANY, 
29th and Bristol Streets, PHILADELPHIA, Pa., U.S.A. 









penal in the United States and Foreign Countries. 


Now Sold in ENGLAND by— 
THE NILES TOOL WORES CO., 25, Victoria St., LONDON, 4740 





| Theobjectionable noise when 


} | abe, She, Ge. 650." 


BOIL BY STEAM 
HEATING OR BOILING BY STEAM 


by steam 
and liquor 
Economically 











is entirely done away with, 
Heated or Boiled Quickly, 
and Silent Ye 
















A 


in. 
Ibe. 130s.1750.2008, 





STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES. 


Shipbuilders’ &Boiler Makers’ Machine Tools, 
PATENT BEVELLING MACHINES 


FOR SHIPS’ FRAMES. 


FORGE CRANES, Hand and Steam. 


Sugar Cane Mills. Water Wheels, &e. 
HYDRAULIC PRESSES. 


% DAVIS & = 


LAITH, HDINBURGH. 4583 




























TQ TRANSMIT UP TO 1000 HP. 


, CHEAPEST and BEST 
in the Market. 


ler miserenees CATALOGUE contalning tinpl Rules for Transmission . 
Power by Ropes, Belts, Shafts, and Wheel Gearing, POST FREE, 





BA TLE x, ¥ ORKSHIRE.. 

















THE BEST IN THE WORLD. OVER 1500 IN USE. 
THE IMPROVED WERNER’S PORTABLE PUNCHING AND SHEARING MACHINES 
PUNCHING ; 


Cross Pieces and 
Flanges of Joists and 
Channels, Rails, &. 








FOR HAND POWER. 
MADE OF WROUGHT IRON AND STEEL, 


Cutting Joists, Channels, &, 















Unrivalled 
Working Capacity. 








BY SAVING OF 
WERNER’S TIME AND LABOUR. 
MACHINES: NOISELESS WORKING. 


SIMPLE AND POWERFUL. 





ALWAYS IN STOCK FOR IMMEDIATE DELIVERY. 





WRITE FOR PRICE LIST AND PARTICULARS. 4599 


HENRY PELS & CO., Berlin-Erfurt Machine Wks,, Berlin, s.0. 16h 











J. BAGSHAW & SONS, L® 














STEAM TRAPS 


xa, win 008 TEN Tas 
oN eee 


— Se 





! 





“STANDARD” 
STEAM PUMPS, 
DUPLEX PUMPS 

AIR PUMPS, 
TAR PUMPS 
HYDRAULIC 
PUMPS. 


WINDMILLS“ 


For Water Supply, Pumping, Grinding, &c. 


PICKING, HOPKINS & CO,, 


ARNOLD WORKS, BOW, LONDON, E. 


MAKERS OF 
BREWERY PLANT. 


SUGAR PLANT. 








AGINTS WANTED 
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en 


PATERSON, COOPER & CO., Ltd., 


Telegrams: “ Patella, Paisley.” PATELLA WORK. S, PAISLEY. Telephone : 308, Paisley. 





DYNAMOS & MOTORS, Open & Enclosed Types. 


SHIP LIGHTING PLANTS. 
FACTORY, POWER AND LIGHTING PLANTS. 
CRANE AND LIFT MOTORS AND CONTROLLERS. 


3942 


ENCLOSED MOTORS, from 1 to 380 HP. in Stock, ready for Winding. 


ee 


+: Devta Metat Go., Lo. 


(ALEXANDER DICK’S PATENTS). 

















DELTA ALLOYS, 

MANGANESE BRONZE, 

BRASS, YELLOW METAL, 
and other ALLOYS. 


110, cannon street, LONDON, =K 


And Dartmouth Street, BIRMINGHAM. 8811 

















Over 1,000 KLEIN’S Patent 


“8 : FPN ALR Te > 
n Seta 
fe SOEs is 
Ree es, 
\ 
‘ : 
” 
\ 
‘ 
} 
\ 
\ 
> 
/ 
4 
aN 
\ 
\ 


COOLING PLANTS 


SUCCESSFUL OPERATION ALL OVER THE WORLD. 


The KLEIN ENGINEERING CO., 1m 


94, MARKET STREET, MANCHESTER. 
FOR ENGINES OF 8,000 HP. Telephone : 4070, Manchester. Telegrams : aicionen- 








KLEIN'S PATENT WATER COOLER, FAN DRAUGHT, 








. 
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C. & A. MUSKER., Ltd. 


ELIivVvE RPO Oo L. 














Telegraphic Address: “MUSKERS, LIVERPOOL.” 












i en en di i in stn 


HYDRAULIC ELECTRIC 












CRANES, CRANES, 
DOCK MACHINERY, DYNAMOS, MOTORS, 
PRESSES, LIFTS, | 
COAL TIPS, LIFTS, CAPSTANS, POWER AND LIGHTING PLANTS, 
PUMPS, CAPSTANS, PUMPS, 4016 
STEAM MOTOR WAGONS. CONCRETE FLAG MAKING MACHINERY. 








DOUBLE-HOPPER SELF- ) 
DISCHARGING WAGON a 








AS USED IN THE 
BXPORT COAL TRAFFIC |‘, 























BY THE 
NORTH - EASTERN 
RAILWAY. 
¥ Ss 
+] 
§ 
ong a ee Me pet ee & 
= 5 ome : : iy oe os . i 7 wie er R : F Ay 
SHEFFIELD & TWINBERROW’S PATENT. “492 














SUGAR-MAKING MACHINERY. : 


Three, Four, and Five Roller Sugar Mills, 
Triple and Quadruple Effet Apparatus, 

Steam Engines and Boilers, 
Vacuum Pans, 






1 
Hil 









hh) 


: li 


= 
ni Wy, 
| il 
! | 












———— 


A 


i ( Juice Heaters, 
: ; A. Vacuum Pumping Engines, 








Se. 
an \ 
et) | 









} 

















f 

































—r , a " ‘ 
wa, | PT ; P 
ee et ee Cane Cutters and Shredders, 
; a . ; 
we , aG a Clarifiers, Defecators, Subsiders, &c., &c. 
tis ___MENE | _ 
ee 
| 


V 


i 
mi 

MV 

) A 


Eglinton Engine Works, GLASGOW. 


SEE ALTERNATE ADVERTISEMENT FOR SHIPYARD MACHINERY. © 


7 





as oll 





rebel 








| 
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STEVEN’S 


HIGH TENSION 


MARINE BRONZE. 


SPECIALLY SUITABLE FOR 


PROPELLERS, VALVE SPIN DLES 
And all Castings where great strength is required. 


ESTIMATES GIVEN FOR PROPELLERS OF ALL KINDS, AND 
LARGEST DIAMETERS OAST AND FINISHED OOMPLETE. 
Tests and further particulars on application. 


STEVEN & STRUTHERS, 


GLASGOoOw’ . 


London Address: 60, FENCHURCH STREET, E.C. 


INTERNATIONAL AUTOMATIC INJECTOR. 


HIGH GRADE. 
































Steam Range Extensive Stock kept. 

25 lbs. to 200 lbs. INEXPENSIVE. Ensuring Immediate 
j ee Delivery. 
Lift 22 ft. SIMPLE. elivery 

Handles Hot Water RELIABLE. Catalogue on 

134 deg. Fahr. ; DURABLE. application. 

JAMES ARMSTRONG & CO., L©-: 116, Queen Victoria St., LONDON, E. C., 

Telegrams: ‘TOLAMAOO, LONDON.” AGENTS —. GT. BRITAIN AND IRELAND. _ Telephone: 6204, BANK. 


























ALEXANDER PENNEY & CO. 


107, FENCHURCH STREET, LONDON, EC. 
—— ENGINEERS AND CONTRACTORS FOR —— 


STEAM AND ELECTRIC RAILWAYS AND TRAMWAYS, PIERS, HARBOUR WORKS. 
__ BIGHT RAILWAYS AND ROLLING STOCK. “_ 


HULSE & CO., Ld., ss * Manchester 


TutwenaMe: “ESLUH, MANOHESTER.” 


MACHINE TOOLS 


(Driven by Belt or by Electric Motor direct). 
FOR MARINE, ORDNANCE, RAILWAY AND OTHER WORK. 


Complete Plants for the Manufacture of Heavy 
Ordnance and Quick-Firing Guns, &c. 


For Water-tube and <r — of Boilers. 


Woy 
¢ one ae whe atid gs 
wi si on y «? c ais 
ue ee vi xy Ks » es iy 


1810 














on ae 
Rererence No. 3110, 
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aA ; : ae N.B.—The BEST. FEATURES of both are now embodied in the Cranes manufactured by 


JESSOP & APPLEBY Bros. (:2:) Lo 


APRLE aS i F of TCS I iN Pii@ye| HGHEST BRITISH AWARDS FOR CRANES AT PARIS. 1878, 1889 & 1900. 
_4 AWA \ silicate * eat 23, hersoeccrseg ea: LONDON. E.0. Works: LEICESTER. 
= - ___ Telegrams : “ Jussor, Latcesrar” ; ‘‘ Mr “‘ Minuwrienr, Lé Lonpox.” DON.” _ Telephone : 73, L 78, Luicusrsr ; 5901, B. 6901, Bank. 


TURNER 


STEAM ENGINES 


FITTED WITH THE 


TURNER-PEGCG PATENT POSITIVE CORLISS CEAR 
ARE THE 


EWGINES OF TEE 
**The Oug-orr arranged to take place at the Hicuzst Srexp of the valve motion.”—The Dngineer, 24th June, 1898. 


SHARP OUT-OFF THUS HNSURBED, 921 
Full particulars of E. R. & F. TURNER, Ltd. (182), IPSWICH & (Y) 82, Mark Lane, LONDON, E.C. 


“DLE” Hi oO ERE. THE GRIFFIN ENGINEERING CO. sate, enavano. 


MOTOR SPEHCIALISTS. Mem ‘tin nu 
Gas and Oll Engines, “Duplex” Type. | PATENT MARINE OIL ENGINE, 


ving. With BI-UNIAL SOREW PROPELLERS. 
Medium Speed for Belt Dri Safe, Reliable, Economical. No Dirt, No Smoke, 





















































ALsO 
High Speed Direet Coupled Boecl Aajunent” Unequalled ws Sa 
for Electric Power Transmission, The entire Gpentinns of 8 ting, and 
Electric Lighting, Suiabio fortes Mind etGete, Resa gessmmed. of 
Centrifugal Pumping, &e., &e. 
ADVANTACES. 





Simplicity. Economy. 
Restricted Ground Space, 
Steadiness in Running. 





Impulse Every Revolution. 
Highest Possible Mechanical Efficiency. 














FILTER PRESSES. AIR COMPRESSORS. 
CONDENSERS: AIR PUMPS. 


PUMPS. & PUMPING PLANTS. |§ AUTOMATIC CO, RECORDERS. 
‘EVAPORATING PLANTS qocrece errcor system. ~~ 


SANDERS, REHDERS & CO., wicii, London, E.C. 
P CROW,HARVEY CO, iiipieaee- gg STEEL&IRONWORKS PLANT 


PARK GROVE IRONWORKS, REVERSING MILL ENGINES. 
GLASGOW. SLAB AND BLOOM SHEARS. HEAVY PLATE SHEARS. 


Tensile and Bend Testing Machinery. 
, Hydraulic Machinery, : 


PUMPS & ACCUMULATORS. 
FIXED RIVETING MACHINES. 


PORTABLE RIVETING MACHINES. 
HYDRAULIC PRESSES. HYDRAULIC CRANES. gf 
CROW'’S PATENT FLUE FLANGING MACHINES, seme 


and PORTABLE RIVETING MACHINES 
for ADAMSON’S JOINTS. 


‘BUILT CRANK SHAFTS. 
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“BOREAS” COMPovunyD 


Vertical, Automatic, Intercooling, Self-Oiling. 


The MOST ECONOMICAL and EFFICIENT. 


Quick Delivery of STEAM, BELT and MOTOR-DRIVEN MACHINES. 
AIR HOISTS, CRANES, PUMPS, 


AND COMPLETE INSTALLATIONS OF COMPRESSED AIR FOR ALL PURPOSES. 
“Boreas” Hose Coupling for all kinds of Flexible Tubing. . 


LACY-HULBERT & CO., rounatc engi, 


2j-ton Direct Acting Air Hoist. 25, VICTORIA ST., LONDON, S,W., and 45, RUE HENRI MAUS, BRUSSELS. 


LOCKWOGD & CARLISLE, Ld. 


HAGLE FOUNDRY, SHEEP EIELD. 


Telegraphic Address: ‘* PISTON, SHEFFIELD.” National Telephone: 1376. 
















improved poupreraction Metallic Piston Packing — & one. 


CARLISLE’S PATENTS. 





SPECIAL FACILITIES FOR QUICK DESPATCH OF URGENT ORDERS. ih 
ALL PACKINGS GUARANTEED. ne 


BRYAN DONKIN & rh Lp. 


HEAD OFFICES: SOUTHWARK PARK ROAD, BERMONDSEY, LONDON, S.E. 


WORES: LONDON & CHESTERFIELD. 
MANCHESTER OFFICE: Mr. HENRY THOMAS, 10, Mawson's Chambers, Deansgate. 


STEAM EHNGiINES 


OF ImproOveD Desian. 
SINGLE or DOUBLE CYLINDER, HIGH-PRESSURE VERTICAL or HORIZONTAL. 


Single or Compound yo Speed for Dynamos, 
Single or Compound for Mill Driving, Rope or Gear Driving. 
wag rs! Duplex, Geared for Winding or Pumping. 
Double-Cylinder Long-Stroke for Direct Winding. 


= . JET OR SURFACE CONDENSERS CAN BE APPLIED TO THE ABOVE ENCINES 

a — f ALL PARTS ARRANGED FOR SELF-LUBRIGATION WHILE RUNNING. 

Til \) 4 4e1 Prices and particulars on application to Head Office as above. silanes didn 
HICH-SPEED COMPOUND VERTICAL ENCINE. MAKERS ALSO OF GAS EXHAUSTERS AND GAS VALYES OF ALL KINDS AND SIZES. VERTICAL ENCINE. 4442 





Improved Double-action Piston Valve Ring. 








oe 
AS WORKING AT 


BLACKWALL TUNNEL 


ELEOTRIO 
LIGHT INSTALLATION, 

































DURR BOILERS 


For Land and Marine Purposes. 


Maultitubular Steam Boilers, 


Of excellent construction, with water and steam circulation distinctly 
separate. With or without Superheater, 


Adopted by the Mercantile Marine and by the German and other Navies. 


Feed-Water Heater, 


Of Patented Construction, greatest efficiency, In all Sizes. 
PARIS HBXHIBITION, 1900, 


, One Gold and Two Silver Medals. — 
¥ Diisseldort-Ratinger Robrenkessela brik roem. Diirr & C0. 55 





— Suyeary ofmerpsAH — 


near Diisseldorf. 
a=—— LARGEST BOILER WORKS IN GERMANY, — 
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ALSO MFRS. OF 


BAYLISS. JONES & BAYLISS“? a SAIBATAY & TRANNE amen NItiCD, 


WROUGHT-IRON AND STEEL GALVD. TELEGRAPH 


WOLVERHAMPTON. 
LONDON SHOW ROOMS: = Ti E-BA RS POLES, &c. 
a 
(tt = Vee = 


















139&141 CANNON STE.C. 


CATALOGUES 


CaLIANI 
SAIYLNONA 








— BUILDERS OF — 
Stern and Side Wheelers, 
Yachts, Launches, 
Tugs, Dredgers, 
Hopper Barges. 


A they in pieces or sections 
Sor re-erection abroad 


A SPECIALITY 
4 


Hi DW ARDS sae. & CO., LTD-, 


MILLWALL, LONDON, E. 
= 2 == = : —— Contractors to the Admiralty. —— 
SILVER MEDAL, PARIS EXHIBITION, 1878. 


— Steamers for Sza or River Service built of Iron, Steel or Wo-d. 
Speeds up to 25 miles an hour; Draught of Water down to 6 in. 





















—s 
————— 
~~~ swe rr se |: 











CRANES _ 


ELECTRICALLY-DRIVEN. 
ROPE-DRIVEN. 











Thomas Broadbent & Sons, Limited, 


HU DDERSFIBDLD. 


LONDON OFFICE: SUFFOLK HOUSE, LAURENCE POUNTNEY HILL, £.C. Mr. JOHN BULEY, Representatwe. 


HEENAN & FROUDE, 











+ yy LAAN AA 
MK % 4 VAAL aD MYYVV WAAAAK REE 
\ ia AA AAXXX AX AK) VA 








oy ew eee linge ti“‘—‘“ i ee ee | ll www 


POA OORO2EN LEY | 5 || 


“Designs & Estimates of Bridges & Roofs prepared for all parts of the World, 
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THE CLAY CROSS CO, 


Manufacturers of PIG IRON, GAS AND WATER COLUMNS, STANCHIONS, AND D OASTIN 
FOR GAS, WATER AND SEWERAGE WORKS, OO RIES, ENGINES, P as 


ZOWDOoON OFEIC Ei: 19, HASTCHEAL, aa Cg. 
THLEGRAMSB: “7s eOKSON, CLAY CROSS” 4854 
WORKS: CLAY CROSS, near CHESTERFIELD. 




















KAYE’S ) Latest Patent SEAMLESS OIL CAN 


NEW PATENT THU THUMB BUTTON AND : 
PATENT SEAMLESS SPOUT, Sa 
IN COPPHR OR BRASS, FOR BLHOTRICAL PURPOSES. a 


Contractors to H.M. Navy, War Dept., Home Office, and Indian State Railways. 
SOLE MAKERS ;— 4564 


JOSH. KAYE & SONS, LTD, .uc'so'Stce\tocsons, vomon wc 












articles can now be obtained w the severest 
Kyte «00 vot fo = Sra AR pe ae 








FMERY = — WHEELS 
BROADHEATH, near MANCHESTER. 


REFRIGERATING MACHINERY. 
Haslam’s Refrigerators »m Ammonia & Compressed Air Systems, 


ADOPTED BY ALL THE LEADING SHIPOWNERS AND MEAT GOMPANIES IN THE WORLD. 
r0Oz1 PLANTS UP FTO 200 FTONWS DGAPAOiITTyY. 


THE HASLAM FOUNDRY & ENGINEERING CO., Ltd. 


(INOORPORATED WITH PO@NTIFEX AND WOOD, LTD.), 
UNION FOUNDRY, DERBY. LONDON OFFICE: 34, NEW BRIDGE ST., E . 














TELEPHONE: No. 1400. | H. W. WARD & CO., Machine Tool Makers, 
Bo seter tenn = ’ Lionel Street, BIRMINGHAM. 








FLAT 


Turret Lathe, 


9 in. by 2} in. by 30, 


With Automatle Chuck and 
Self-feeding Device. 


This Machine is of massive 
build, and possesses several 
constructional features which 
will commend it to progressive 
managers as an advanced 
labour-saving tool. 





WRITE FOR FULL DETAILS. 





i nn = : Hl. W. WARD & 0., 
BIRMINGHAM. 
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<J> H. COLTMAN & SONS, 


aS ) MIDLAND IRONWORKS, LOUGHBOROUGH, 


ENGINEERS ano wim» 


Registered Telegraphic Address: 
“COLTMANS, LOUGHBOROUGH.” 
National Telephone: 1727, 4642 




























——jOHN-MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLASGOW 
MANUFACTURERS OF 





LAPWELDED !FCN BOILER TUBES 


FOR MARINE, STATIONARY AND LOCOMOTIVE BOILERS, 


WROUGHT IRON AND STEEL TUBES OF E\ EVERY DESCRIPTION. 

















JAMES FAIRLEY & SONS ===“ 
_ General Stee! Manufacturers, and SPEOIALISTS In “POOL STEELS 


FAIRLEY'S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds, 


considered HARDEST and TOUGHEST Steel pte althonsh Be Cheapest in the samples free to 
NOTE JAMES TAIRLEY a SONS’ WORES (Bramall Lane, Sly rrELD, St. Forge & Rolling Mills, BURMINGHAM) are teraiy Braneh Departments — 


oF Au Communications should be addressed to the Head Offess—-OLD Mil MINT, SHADWELL STREET, BIRMINGHAM. 














































= Class “1899” J} Patte The LEADING INJECTOR in the United States, 
a a * Locomotive Injectors & Lubricators, 
s = 
< ERMC” —_- DOUBLE & TRIPLE SIGHT FREDS, RJECTORS & FIRE EXTINGUISHERS. 
| PeMMMMMMAMsc g INECTORS & LUBRICATORS spelalycontrctd for High Pressures, 
: NATHAN MANUFACTURING CO., ae 
2 92 & 94, LIBERTY STREET, Catalogues. 
& Se < NEW YORK, U.S.A. "usr 











NB- —BUTLER’S PLANERS 
are sTit. INVINCIBLE ror 


HIGH CUTTING SPEEDS 


Standard Sizes J. Butler & Co., 


Always in Progress. VICTORIA IRON WORKS, 
Telegraphic Address ;—“ BUTLER, HALIFAX, ENGLAND,” HALIF . AX: 





























4328 














82 [SUPPLEMENT page XXV!] ENGINEERING. [DeEc. 27, 1901. 














i ae eine 





i 


THORNYGROFT'S PATENT AUTOMATIC FEED-WATER RECULATOR 


FOR WATER-TUBE AND OTHER BOILERS. 














é ADJUSTABLE. JA RELIABLE. oe 
INCREASES AND 
DFrFricimnnoy HCONOMY. 

#8 #8 

ALREADY ADOPTED IN OVER REDO OF THE MOST MODERN VESSELS IN THE BRITISH AND OTHER NAVIES, REPRESENTING 





5 = Over 480,000 1.HP. 
Messrs. John I. Thorpnyeroft & Co., | ULtd., CHISWIOK, London. 


HOWELL & CO., LIMITED, 'xass.vex" SHEFFIELD. 











Manufacturers of all hinds of 
WROUGHT-IRON, LAP-WELDED 
and BUTT-WELDED TUBES of every 
description, FITTINGS, &c. Also 


SPECIALITE. Ky me. 


HOWELL’S SPECIAL 
TOOL STEELS. 


_ Ear-Mark” BRAND. 
POOLEY'S PATENT 


WEIGHBRIDGES AND WEIGHING MACHINES. 


Henry Pooley & Son, Ltd. 


89, Fleet St., LONDON, E.C. Manchester St., LIVERPOOL. Temple St., BIRMINGHAM. 


22, Queen Street, GLASGOW; and at MANCHESTER, NEWCASTLE-ON-TYNE, NEWPORT (Mon.), NOTTINGHAM, 
SHEFFIELD, BELFAST, DUBLIN, &c. 


Manufacturers of all kinde of 
BLISTER, SHEAR, SPRING and CAST 
STEEL FOR TOOLS, &e. 
FILES, SAWS, &e. 





4531 





























NINE-TENTHS of the Railway Traffic of Great Britain is weighed over 


POOLEYS WEIGHING MACHINES. 
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HEMINGWAYS = minoveserouch 


STEEL AND IRON BRIDGES, ROOFS, 


WORK8—HAVERTON HILL, AND ALL KINDS OF CONSTRUCTIONAL WORK. - LONDON OFFICE— «738 
near MIDDLESBRO’, 9, BROAD 8TREET HOUSE, E.C. 


JOSEPH SANKEY & SONS. 


CYLINDER ENDS, FLANGED, DISHED & DOMED. 


ee 


IRON & STEEL STAMPINGS of EVERY DESCRIPTION 


FOR THE ENGINEERING TRADE. 
ALBERT STREET WOoRES, BILSTON. “™ 


THOMAS ROBINSON & SON, 
ROCHDALE. . 


WOOD-WORKING MACHINERY, 
ENGINES ano BOILERS. 


Highest Awards, PARIS, 1889: The Grand Prix and Gold Medal. 
Grand Prix, Highest Award, ANTWERP Exhibition. 


=— PARIS EXHIBITION, 1900,— 
Patent Horizontal Roller-feed Colonial Saw Bench, en GOLD MEDAL. ae 


FRASER & CHALMERS, Lto., Works: ERITH, KENT. 


Eonmndom Office: 43, Threadmneediecec Street, EI.C. 
DIFFERENTIAL PUMP, WITH RIEDLER’S PATENT GEAR. 


Dia. of Plunger, 7} in. and 10§ in. Stroke, 30 in. 


This remarkable pump runs for weeks 
continuously at a SPEED OF 120 R.P.M. 
against a head of 90 Ib. per square inch, 
without shocks, and has attained a working 
speed for short periods of 130 R.P.M. 


The valves are automatically closed, 
and have NO SPRINGS OR OTHER 
HINDRANCES to a free uncontracted 
water way. 

We manufacture several types—up to 


00 revolutions per minute. Apel. * for 
Catalogue, free. 


AIRDRIE IRON CO., Agents for Scotland and North of Engand. 


Sole Licensees for Jennings’ —— Aan ah for Great Britain (Dredging, Irrigation 
erage ) 
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NEILSON, REID & CO, 


Hyde Park Sabbah, Works, SPRINGBURN, GLASGOW. 


ESTABLISHED 1837. London Address: PARLIAMENT MANSIONS, VICTORIA STREET, LONDON, 8.W. 
Telegrams:—‘ NEILSON, SPRINGBURN.” 





SUILDERS OF ALI EINDS OF 


LOCOMOTIVE ENCINES AND — SUITABLE FOR ANY GAUGE OF RAILWAY. 















Annual Capacity: ARWRRAAITA ee te aia ae Salen: 
4200 GOURD pc EE _ 
MAIN. LINE ji a 
LOCOMOTIVES. LOCOMOTIVES. 
Contractors’ 14-in. TANK 
ENGINES generally in 8tock 
or in progress. 


5001 


THE LARGEST ‘LOCOMOTIVE WORKS IN EUROPE. 


— | PITTSBURGH LOCOMOTIVE WORKS 




















PITTSBURGH, PA., U.S.A., 


DESIGONWANRS AND BUILDARS 
pe ee 


HIGH-GRADE SINGLE AND DOUBLE-EXPANSION LOCOMOTIVES. 
WE HAVE PATTERNS FOR LOCOMOTIVES WEIGHING FROM 10,000 to 250,000 POUNDS. 
INQUIRIES BASED UPON PURCHASER'S SPECIFICATIONS SOLICITED. uss 


Heaviest and ad most powerful Locomotive in the World. LONDON OFFICE: 26, VICTORIA STREET, WESTMINSTER, S.W. 


THE PULLMAN COMPANY, 


BUILDERS OF ALL KINDS OF RAILWAY AND BLHOTRIO OARS. 
Telegraphic Address: 
re ae Works: P ULLMAN, ILL., U.S.A. 4332 


London Office: 26, VICTORIA STREET, WESTMINSTER, ENGLAND. 




















Telegraphic Address : 
““CONGEALING, LIVERPOOL.” 





IGE-MAKING & REFRIGERATING MACHINERY. 


Telephone: '7545, 
CENTRAL. 








MARINE TYPE OF REFRIGERATING MACHINERY. 
SIDDELEY & CO., 


ARROWSMITH, SINCLAIR & CO., Ltd. 


LONDON: Se ia ite Mien Stree, 
14, Upper William Street, LIVERPOOL. cranones {fe ood Street, 


145, Queen Victoria Street. a va 7 esr cla . 
ICE-MAKING & REFRIGERATING MACHINERY, WINCHES, CRANES, PUMPS. 
BRASS CASTINGS, COPPERSMITHS. +o Red are 

RFAING TO STHAMSHIPS, UNGINEAS & BOILERS. 
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MANNING, WARDLE & C 


O's NM Ei eg WoRE:EsS, BAUD Ss, oa 1488 


Makers of Locomotive Engines for any width of gauge and for all purposes, Materials and workmanship of the best quality, Tank Engines up to 15 in. Oylinders, on four or six wheels, always in stock or in progress. 
Makers of Robbins’ Patent Driving Axiebexes. Rpeettnations, Pastas, aud Reteeren equletion, and Apusiel Designs tant en susp of pestientnnet manana, The '“A BO” and “ The Bnginesring Telegraph Codes” used. 




















Fetablished 168), _|_ Annual Capacity 200. _ BALDWIN LOCOMOTIVE WORKS, Puitapevpnia, U.S.A. 


| BURNEHAM, WILLIAMS & Oo.., PROPRITORS. 
BUILDERS OF 


SINGLE-EXPANSION AND COMPOUND LOCOMOTIVES, 


to of and built to standard and Like of different es 
Adapted to every variety of service, a someiey re eengen ood tamegatet. parte Eogin 


“Rack Rail Locomotives, Electric Locomotives, Compressed Air Locomotives, 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, STEAM STREET CARS, de. 


: 4 * “Sanpurns, Lompon.” 


BaLpwit, PHILADELPHIA, 
General Agents : : ea, SANDERS & CO., 110, Cannon Street, Linden. 


A. BORSIG, BERLIN-TEGEL, 


BUILDER OF 


High-Grade Single-Expansion and Compound Locomotives 


ADAPTED TO EVERY VARIETY OF SERVICE. 


TWO GRANDS PRIX, PARIS, 1900. 4708 
— Locomotive with Superheater for Prussian Sate R.R. Oldest Locomotive Works on the Continent. Latest designs from modern shops. 
—— caer cc rem a a ee ee I aT TRE ER AE 


R. & W. HAWTHORN, LESLIE & CO., LTD. 
LOCOMOTIVES 


Ot every description for Home and Foreign Railways. 


TANK ENGINES AND COMBINED CRANES AND LOCOMOTIVES. 


ALWAYS IN STOCK AND IN PROGRESS 


For Oollieries, Ironworks, Railway Depéts, Branch Lines, Oontractors, de. 


TELEGRAPHIC Appress :—"* LOCOMOTIVE, NEWOASTLE-ON-TYNE.” ESTABLISHED 1817. 





} 








Established 1887. Annual Capacity, 300-400 Loco. 
































4587 
"Dies Threading 
Reamers Tools 
Punches = om Stock 
e 
Milling Ratchet 
Cutters Drills 


STAND, MACHINE, STAY BOLT, BOILER TAPPER and PIPE TAPS. Send to our Agents for your small Tools, they have a complete line in Stock. 


= AGENTS: Pp tt & Wh & AGENTS: 
CK & HICKMAN, 2 & 4, Whitechapel Road, t C . : 
ck & HICKMAN, 2 & 4, Whiteche r a 1 ney 0., AKTIEBOLAGET Y. LOWENER, Stockholm 


Sweden. 


FENWICK FRERES & CO., Rue Martel, 
Paris, France. mire at ig & HAR I FORD, CONN., Uz. <y am DE FRIES & CO., Berlin and Dusseldorf, 
¥. LOWENER, Copenhagen, Denmark, SMALL TOOL DEPT. ’ Germany; and Vienna, Austria. $780 
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A. & P. W. McONIE 


OHSSNOCK ENGINE WORKS, 


GOVAN, GLASGOW. 
Shipyard & Hydraulic Plant. 


ANGLE-CUTTING, BEAM-BENDING, PLATE-BENDING, 
PLATE-EBGE PLANING, PUNGHING AND SHEARING MACHINES. 


Various sizes of Machines always on Stock or in progress. 


























4761 


URCGH STREET, LONDON. 














ORWELL WORKS, IPSWICH. 


JOHN SPENCER & SONS, Lumreo. 


(WORKS :—At NEWBURN and OUSEBURN, NEWCASTLE-ON-TYNE). 
NEWBURN STEEL WORKS, NEWCASTLE-ON=-TYNE. 


ESTABLISHED 1810, 
Offices :—NEWCASTILE-ON-TYNE : 27, Westgate Road. LONDON: Cannon Street Buildings, 188, Cannon Street. 


ON ADMIRALTY LIST. 


RLANUEACTURERS or STEEL 


BY THE SIEMENS, CEMENTATION AND CRUCIBLE PROCESSES. 


SHIP AND BOILER PLATES UP TO 11 FEET WIDE. 


INGOTS, SLABS, BLOOMS, BILLETS, and BARS of all Sizes. RIVET STEEL, #SPHOIAL MILD STHHL for BOILER FLUES. 
STEEL FORGINGS, STEEL CASTINGS, of all descriptions, to any weight, Rough or Machined. 
ORANE AXIS & SHAPHTING HYDRAULIC PRHSSHD. 























SSE EVEN GE SS.—Laminated, Volute, Patent Improved Volute, Conical, Spiral (Original Manufacturers ef Volute Springs). 
EU EE EIECS,, of Wroaght and Cast Iron, of all descriptions. Best Cast Steel for Tools frem finest Dannemora Brands. Best Cast Steel Files. 


IRON FORGINGS OF ALL KINDS: - FOSTER’S & FOWNES’ PATENT CRANK SHAFTS. 


WASTHENEYS SMITH’S PATHNT STOCELESS ANCHORS. 
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SELIG, SONNENTHAL «& CO., 


SOLE AGENTS FOR 
Patan Tho GENUINE and ORIGINAL 
Yaa oe IMPROVED 


vl y Flexible Shafts 


« CHAMPION” 
ELECTRIG MOTORS: 































For Engine or Locomotive Makers. 


THE GENUINE STOW FLEXIBLE SHAFTS 


ARE LARGELY USED FOR 
Drilling, Reaming, Tapping, Grinding po 
Polishing Heavy Machines. 


























acso ror EXPANDING BOILER TUBES, «.. 


EITHER IN CONNECTION WITH AN 


Electric Motor or by Rope Drive from 
‘existing mattiig, 

















Nii} | The feature of these Motors 
|] isa Patent REGULATING 
may | DEVICE, allowing of a 
pew | speed variation of about |N 
sa 560 per cent., with all in- 
im termediate speeds, and 
when desired they can be 
fm instantly changed from 
Sam) lowest to highest speed 
SSE without perceptible 

= == : fam ay sparking. 
‘or Bridge Building, "ee. Expander a 





























exible Shaft combined with aa 
a Water-tube Boiler. 


86, QUEEN VICTORIA ST., B.C., LOND Ow., AND LAMBETH MILE, B.C: 


peers PLAN-COPYING PAPERS AND LINENS. 


White Lines on Blue Ground; Blue Lines on White Ground; Black Lines on Sd oms: Ground, 


PRICE LIST ON APPLICATION. 
New Catalogue, 300 pages, nearly 600 Illustrations, now ready. 
Price 1s.,‘ post free. 


MAR ION & & C ny" LONDON, W. J MOUNTS, CAMERAS AD SOON,” ne 


RICHARD MORELAND & SON, ld.,3, Old St., London, E.C. 


Telegraphic Address: EXPANSION, seiaala Telephone No, ‘784, HOLBORN, 


33 pill 
re ful 
8 




















































































































BURNS SMALL COAL. . 
SMOKE CONSUMING. r 
SELF-CLEANSING GRATE. us | 
UNIFORM TEMPERATURE OF FURNACE, Gost cue Cena Be RE cae ot St ae 
SPEED OF TRAVELLING GRATE EASILY 
REGULATED WHILE WORKING, 4-. -+—— - 
EASILY GOT AT FOR REPAIRS. Co et eee Pee neee eae NY. 
— AD, el 
LEOROP AY 15, x 
ies Oo) Ss coca = 














6712 


JUCKES’ FURNACE, as fitted to Cornish or Laneashire Boiler. 
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ER’S PATENT 
Po LOLLAR 








Send for List 84, Post Free. 


Ashton Valve Co. 


(Hobdell, Way & Co,, Ld.), 
1 & 2, Rangoon &t., 


LONDON, E.C. 
wert 3 


“1 EX GLASS 


PROTECTOR 





EDWIN Cooper &Co.LTp 


eet. LONDON.EC 


PATENT GRANK PIN BOLTS, 


AUTOMATIC IN ACTION, 
For Taking up the Wear & rendering 
High-Speed Engines Noiseless. 








DHRTWSDALE 2 COO., 

Box Acconp Exeurs Wornns, GLASGOW. 4435 
Tzizoraraic Appazas: “* BON ACCORD, GLASGOW,” 

Agent in South Africa: AELIGMANN # 00., Johannesburg. 





FRIED. KRUPP, Essen ‘ ANNEN, 


Manufacturer of Grucible & Siemens-Martin 


STEEL CASTINGS 


EFOR ALE PURPOSES. 
To pass Admiralty, Board of Trade, Lloyd’s, and Bureau Veritas Tests. 


wnt © AUGUST. RRICHWALD (‘e:tzstts!"), 9, New Brod St, LONDON, 


BRICK. MACHINERY 


For Working all kinds of Clay, 


The stiff or semi-plastic system of Brick-making for 

producing & dense plastic pressed brick ready for im- 

mediate removal to the kiln was invented by us 28 years 

ago, and it is most successfully working in nearly all 
parts of the world. 


DOUBLE THE STRENGTH OF ANY OTHER 
MACHINES IN THE MARKET. 


Brick plants for producing the best plastic-pressed 
facing bricks on the most economical system. 


Awarded Three Highest Medals at Adelaide 
Exhibition, and the ONLY Gold Medal for 
Brick Machinery wis ar ps aa Exhibition, 


BRADLEY & GRAVEN, 


LIMITED, 
WESTGATE COMMON FOUNDRY, 3337 


WAKEFIELD, ENGLAND. 

















IGOR PETONT HS See Gee eee PATENT BRICK "MOULDING AND DRESSING MACHINES. 


E. READER & SONS, LimITeD, 


NOTTINGHAM. 






















Telephone 
Telegraphic Address: No 
“READERS, NOTTINGHAM.” : 
414. 


4744 


HIGH-SPEED 
ENGINES. 
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HADFIELD’S gga 
~ STEEL CASTINGS “IES 

















DYNAMOS—— slg 
FIELD MAGNET CASTINGS OF HIGH PERMEABILITY STEEL, &e. 
LOCOMOTIVES.____ 


WHEEL CENTRES, HORN BLOCKS, MOTION PLATES, ROOF STAY BARS, &c. 


GENERAL AND HYDRAULIC ENGINEERING. 


HYDRAULIC CYLINDERS, GEARING, HAMMER TUP8, STANDARDS, &e. 








x 























a er ee 
East Hecla THOROUGHLY 
Works. EQUIPPED 
——10:—— WITH 
Total Area: Se : Le. Syl ae LATEST 
70 ACRES. it ge ee Se eS Git. ee MACHINERY. 











B VIEW OF EAST HECLA WORKS, x 


TRAMWAY POINTS AND CROSSINGS. 
LAY-OUTS CONSTRUCTED FOR TRAMWAYS. 
TRAMWAY WHEELS AND AXLES. 


HADFIELD'S PATENT MANGANESE STEEL 


IS THE ONLY MATERIAL THAT SHOULD BE USED FOR THE WEARING PARTS OF CRUSHING 
AND GRINDING MACHINERY, SPECIAL PARTS OF TRAMWAY TRACK WORK, &c. 590 


HADFIELD’S sreet rounoavco.t" SHEFFIELD 
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Sack STanpD. 
A Strong, Durable and Useful Time and Labour Saver. 


One man witb it can do more than two men without it where 
sack is 





any material has to be filled into sacks offa floor. The 
easily and quickly fastened, and the air can get away (hence less 
dust). Supplied to the Norriyanam Gas Works (and repeat order 
received), Braprorp CuemicaL Worxs, Umsirep ALKALI Co., 
BRUNEER, mon asp Co., and many others. 4931 


ATENTEE AND MAK 
RICHARD SIMON, Rborwix = NOTTINGHAM. 


§ Blue & Ferro-Gallic Prints, 


White Line on Blue Ground and Dark 
Line on White Ground, 


g PRINTED PUNCTUALLY 


| 











W. F. STANLEY & CO., L™.. 
Railway Approach, London Bridge, S.E. 
No Exrna Osanes for Prints by Electric Light 

Mow revised Price List post free. 4851 












THE HARBURC INDIA-RUBBERC. 00. 


Lowpom Wangnovss 


F. WINTER, 8, Redeross St.. E.C.. 





















W. H-SPENCER & Co., 


HITCHIN, HERTS. 4615 


) BLACKBURN, STARLING & CO., Ld, 


Manufacturers and Erectors 
of Improved 
ROPE & TAPE 


Lightning 
Conductors 


Gresham Werks, 
NOTTINGHAM. 











ARROL’S PATENT HYDRAULIC RIVETING:MACHINES. GRANES; STAMPING PRESSES, a 






w 66 
r 


CASTLE Suse 


HICH EFFICIENCY. 
J. H. HOLMES & Go 


‘DYNAMOS 


NEWCASTLE-on-TYNE, 
: AND 
=> 17, SOHO SQUARE, LONDON, W. 


ABBOTT & CO. 


(IWEW ARE), TIIMITED, 


4re now prepared to Flange Plates to any Shape for Marine, Loco., Vertical or Water-Tube Boilers, by 
Special Hydraulic Machinery. Customers’ own Plates worked if desired. 








‘RAB BBBBBAABAA PaAAABAAABAABAA a2aan 


FLANGING DONE UNDER ADMIRALTY, BOARD OF TRADE, OR LLOYDS’ SURVEY IF REQUIRED. 


From Photo, July, 1896. 


SIR WILLIAM ARROL & 00., Lid, 


Dalmarnock Ironworks, BRIDGETON, GLASGOW. 
CONTRACTORS, ENGINEERS, BRIDGE BUILDERS AND DESIGNERS OF STRUCTURAL IRONWORK. . 


—— ALSO MAKERS OF —— 
HYDRAULIC PUMPING ENGINES. ACCUMULATORS. 






















ate 






TOWHR BRIDGE. om 
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VALVES | VALVES | jNALVES | seme = LIFTS AS | HIGH-CLASS ENGINES Cr tar ate vig 
TURNBULL'S SAFETY sau,” CRANES so ror INEO |‘Duplex’-[2)Pump. 

SLUICE AND ean we YALE PICKERINGS LIMITED, asa ok J "sy 

Sa rw re ee | eovarnceen SromcrowonTere| © HATLEY ENGINE G2| Se 
ALEX, TORNBULL#C0. Ld, Bishopbrgfs.|-rmaandae Se eee 
“__Tilégragh: “VALVE, BI ae, ProxRgend’ for Catalogue rie och eee Fairweather Green, BRADFORD. 5019 














SEEBOHM « DIECKSTAHL Li 


Dannemora and Branch Steel Works, SHEFFIELD, ENGLAND. 


= 
‘ait HIGH SPEEDS 1» DEEP CUTS 


CAPITAL 
Wits SIMrP..sE TREATMENT. 


“4 GAPITAL”?’. HIGH-SPEED Steel for roughing Cuts. 
ss, D. S. W.7" Oil or Water-hardening Steel for roughing and finishing: aed 


(DANNEMORA STEEL WORKS.) ‘os 
ALL L OTHER GRADES OF CRUCIBLE STEEL SUPPLIED To SPECIFICATION. 


MITED, 














EAGLE & GLOBE. 




















45 IMPROVED _ 


New "i ESME METALLIC PACKINGS 


FOR LOCOMOTIVE & STATIONARY: ENGINES. 
GUARANTEED for 85,000 MILES and for TWO YEARS on High-speed Engines: running night and day. 


Easy to put in, easy to take out. The SIMPLEST, CHEAPEST and MOST RELIABLE. 
NO springs, cones, special fittings nor alterations to stuffing-boxes. 
Can be regulated either by Driver, or only in Shed, as preferred. 


Already 2100 SETS supplied to principal English Railways. 


For Futi PArticuLars, PRICES, AND: DISCOUNTS APPLY TO THE PATENTEES’ AGENTS: 


THE HULBURD ENGINEERING CO., 


Contractors to H.M. Government, Brassfounders and Coppersmiths, 
MAKERS OF ALL KINDS OF ENGINE FITTINGS, 


150, LHADHNHEHALL als at Paco 


THE POND MACHINE TOOL Co. 


MAKERS OF HIGH-CLASS 


MACHINE TOOLS. 


TELEPHONE; 486, WESTMINSTER, Tazcnaus: NILIACUS, _ LONDON. 











_ 4505 








ee ae BRANCH OFFICE. & SHOWROOMS- ; . 
| te / 23& 25, VictoriaSt., London;S. W: 


WORKS-— 
Plainfield, NJ, U.S.A ---->} 














HEAVY MACHINE TOOLS 


ARE OUR SPECIALITY, 4780 





— 


__$2 in. ENGINE LATHE. 








AND WE SOLICIT YOUR INQUIRIES FOR SAME. 










nen Pum Valves, Damper “Regu. 

aS ect ting Appliances of all 

ify GEN; 155 LONDON 
pe 



















LOW IN PRICE, 


W. H. BAILEY & CO. ; Ltd. (Dept.17), Salford. 


HIGH IN QUALITY, 490 













GRINNELL 
SPRINKLER 


Perfect Protection from Fire. — 
Effects a Large Saving in INSURANCE. 


4275 FIRES EXTINGUISHED. 


Avunioen Loss, £50. 


Armoured Fireproof 
~ Doors. 





Falf the W 


Offcially endorsed by the Fire O flees Comittee 


DOWSON, TAYLOR & CO. 


(MATHER & PLATT, Ltd., Proprietors). 
LONDON and MANCHESTER. 4546 


THE MASON 
Pump Pressure Regulator, 


— FOR — 
Fire, Waterworks and 
Hlevator Pumps. 
Guaranteed not to stick, 




















2 | « IT JS THE STANDARD. * |. 

















HE MASON REGULATOR C0 
BOSTON, MAS8S8., U.8.A._ 


Manufacturers ot 
















= t. 


es. SYDNEY: 
URNE: 436, Bourke Stree Street. 
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M'HEL'S PAE oe eee & & SLUDGE DOORS 


When: itn” 
nlf ahaa 


KINNING “PARK RK IRONWORKS, 













HIGH-CLASS 


MARINE 
BOILERS 


Po do Lioyrps, 
Boarp or TRADE, 
Burgav VsRiTAs, AND 


ON ADMIRALTY LIST. 


ESTABLISHED 1868. 





LANCASHIRE, 
MULTITUBULAR, 


CORNISH 
BOILERS. 
Flanging, Riveting, 
and Bending done by 
HYDRAULIC PLANT. 


Drilling, Welding, 
and Planing done by 


Special Tools of most 
modern kind. 4776 


Hydraulic, Gas & Water hin, ics Tinks, Oil Stills, Scrubbers, Washers, Roofing, &c. 


A. F. GRAIG & GO., LD., PAISLEY. 




















Prosperity Comes 


To those who employ 
the most economical 
methods. 


Our Flat Turret 
Lathe has long been 
recognised as a tool 
of exceptional merit 
for the economical 
production of either 
large or small parts. 





FLAT TURRET LATHE. 


We make thé manufacture and sale of this Lathe 
our exclusive business, confining our entire energies to 
its perfection, and to-day are offering to the manu- 
facturing public a machine that has been fully tested 
by years of actual service in hundreds of engineering 
shops throughout the World. 





WRITE FOR FREE CATALOGUE. 





Jones & Lamson Machine Co. 


EXOHANGH BUILDINGS, 
BIRMINGHAM, Eng. 


4727 











THE PERFECT STEEL 


"". && Et. LBEEsS, Elwarmsnns, 


Hollinwood, near MANCHESTER. 


a ee neve” IMPROVED HORIZONTAL 
(Class E.) STEAM ENGINES 


Constructed to work at a steam pressure 
up to 100 Ib. 


Pickering Type Governors, with equilibrium 
Valves and Stop Valves combined. 


Strong, Well Fitted, Economical in Steam, 
Prices Modera‘e. 














Horse Power, Nominal 2. 48.475 © Oe M 14 
Indicated HP. at 80 Ib. ieee 6 9 12 15 18 24 30 36 42 
Diameter of Cylinder .. 8.8 3 oe 2 ee Se IS ins 
Length of Stroke 7 10 10 12 12 14 14 16 16, 


FOR DRIVING LAUNDRIES, SAW MILLS, DYNAMOS, &c. 4528 


THE BROWN HOISTING MACHINERY COMPANY 


HEAD OFFICE AND WORKS: NEW YORK OFFICE: 
_ CLEVELAND, OHIO, U.8.A. 26, CORTLANDT STREET. 


EUROPEAN OFFICE: 39, Victoria St., LONDON, S.W. 


Telegraphic Address : “ Shovelling, London.” 


PATENT GOAL AND ORE HANDLING MACHINERY, 


SHIP-BUILDING CRANES. 











FURNACE-HOISTS and HIGH-SPEED CANTILEVER and BRIDGE 


TRAVELLING CRANES 


For the Handling of Materials at Steclworks, Gaswerks, &e. Also all Types of 


Overhead ELECTRIC TRAVELLERS, LOCOMOTIVE CRANES 


and HAND-POWER CRANES. 
See FULL PAGE Advertisement in Issue, Dec. 13, page 54. 


EXPANDED 
BOND FOR M E TA L 


CONCRETE 


FOUNDATIONS, WALLS, FLOORS, ROOFS, 
DOOCES, OONDUITS, &c, 


STEEL LATHING FOR CEMENT & PLASTER WORK. 
THE NEW EXPANDED METAL CO., Lid., 


OFFIOE: WORKS: 4788 
89, Upper Thames St., LONDON, E.C. WEST HARTLEPOOL. 


JOHN TANGYE 

















106, PRINCESS ST., 
MANCHESTER. 





NEW DESIGN 8-in. LATHE. 
Heavy Pattern. All Gearing Machine Cut. 
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Telephone: 5704, Bank. Telegraph: ‘* Diluteness, London.” 
— THE — 


AMZ, Water Softening & Purifying United Patents, La 


~ CONTRACTORS TO H.M. GOVERNMENT. 


: 30 & 31, ST. SWITHIN'’S LANE, LONDON, E.C. 
\ : USED BY 
C A S HOME AND FOREIGN GOVERNMENTS, gr” 


RAILWAY COMPANIES 
(At Home and Abroad); 


Electric Generating Works, 


Engineering Works, 
; Hydraulic Stations, ~ 
Gunpowder Mills, 











: 8023 Collieries, Telegraph Works, 
For MELTING, ANNEALING and WELDING FURNACES. Gold Mines, 
CORE DRYING, BOILERS, and many other purposes. Paper Works, Chemical Works, 





Cement Works, 

W. F., MASON, rTd., Engineers, MANCHESTER. Flour Mills, Hotels, Hospitals, 
——— Schools and Colleges, | 
Various Institutions, Laundries, 
Our patent : Private ‘Mansions, &c., &c. 





























Write for full Particulars to— 
FRANK H. TYACKE, C.E., 





2838 Managing Director. 


Y / NA | I y A / ; A } “<P SMe. : 
for cutting sunk or raised weitere and designs COAL MINING, SIZING & WASHING PLANT. | 
in brass, steel, or other materials pe Concentrating, -Screening, 
Elevating, Conveying and Loading Machinery for any Minerals. 


SINKS the COST PATENT CHAIN HAULAGE, SPIRAL SOREENS, SHAKING SOREENS AND KEEPS. | 
Patent Coal Breakers with Splitting Action. Coke Breakers. 


RAISES- the QUALITY. HOH CLASS ENGINES, BOWLERS, PUMPS FANG, AIR OOMPRESGORS, ROOK. DRILA 


Section of Coal W: sup- 
























a ae = lo eee ia 
ano 18 Benwane Sracer LO for Fine Coal, Pics) RC a for Coal. 
with Pelspar > CS ec ovo Tron 
Beds, a, ams ae srs Roofs and 
wet Frames of all 





Chisholm & Law,| —_ ae 


kinds. 
SARAOEN TUBE WORKS, GLASGOW. = |j Meuvenin, 1 _.g UT apo oon ti 
ik TOA Las its | 














for Coke 
GAS, WATER ww = Making. 
STEAM TUBES. ' Numerous Plants already supplied by us of capacities up to 2600 tons In.10 hours. 
ways | THE HUMBOLDT ENGINEERING WORKS C0., KALK, ae. cologne. 
Se co | Mei eg 











Tubes & Goils. 


BOILER TUBES 1x 
IRON AND STEEL. 


OONTRACTORS TO HOME AND. FORBIGN GOVERNMENTS, 


WOODHOUSE & RIXSON, 


SHHEPETINGOD. 


* Half-Cross Belting. 


The overlapping of the layers takes the heavy otrain 


off the edge and puts it on the point ¢ ae 


thereby preventing per em ge the edge, and when 
the band leaves the pull ie it gives more gri 


ordinary single and double, especiaily so, if dis- 























tance of shafts is at | the layers, each by 
itself, gripping the pulley, . 


















: - ° : 

3 7 =guc=um.., The greatest strain i 

: \ is put on point C, owing tothedia- / + 

CRANKS £ f , meter being enlarged by the £ E 

z 3 under-layer. 33 

g 

i : })\ Thetearing of theedge is pre- ff & 

i i) vented, because the leather, [i i 
§ doubled at C, gives less way, 

J so that the limit of elasticity i 
é at the edge is not overdone, 

C. Otto Gehrckens, Hamburg. 
For Great Britain apply to Haughton & Co., 6, Lombard Court, London, E,C. 
a Half-cross Benda on is supplied. 8607 
Stockholm, 188, Hedeunde on p from oe parts of the World. | 
cote oomaeatat: fn Haba, theo, Silver oan 


= Chicago, 1898, Medals au beltieg ; Eber aa Sd ke Lubeok, 1895, Gold 
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Bay) COPPER.RASS ~~ BRONZE TUBES™=CYLINDERS | Fg 
Mw OPPER™ MA : "3 a 





CHESTER.  ~% 
kf TRIER ED s& GO. x.». 


The Crown Ironworks, GLASGOW. 
Sole Licensees and Makers of DE LA VERGNE MECHANICAL REFRIGERATING AND IC MACHINERY, 


MANUFACTURERS OF - 
ESTABLISHED 1860.) Safety Valve Springs, Railway Springs, and all Classes of Spiral Springs.  CESTABLISHED 1860, 


SOLE MAKERS OF “THE CONSOLIDATED” EMERY WHEEL AND MACHINE MAKERS, _ 
LONDON OFFICE: DONINGTON HOUSE, NORFOLK STREET, W.C. | PARIS OFFICE: 10, RUE LAFFITTE. 10% 


GEanNvoInEe MAGNOLIA METAL. 


BEST ANTIFRICTION Ali i 
METAL. : ) 


For all Machinery 
Bearings. 
































ALL GENUINE INGOTS AND 
BOXES BEAR THE FLOWER. 











“** Flower” Brand. 








Speci: 
The Name and Trade Magaphe Metal 


























Mark appear on each ** Flower” Brand, 
Box and Ingot. : {2 L dred 
MAGNOLIA AN TIFRICTION METAL OO. OF: GREAT BRITAIN , LTD., 49, Queen Victoria Street, LONDON, E.C. 

Telephone : 5925, Bank.) BERLIN: Friedrich Strasse, 59-60. PARIS: 50, Rue Taitbout. LIEGE, BELGIUM: 38, Rue de l’Universite. [Telegrams: ‘‘Magnolier, London.” 4928 ~ 
ae ————— = 
GACcE BROTRARS, ALTSanA, WHESTFALY. 


ESTABLISHED IN 1791. — MANUFACTURERS OF -— 


AUTOMATIC ROD WIRE COILER (Engl. Patent No. 5335). Most ge improvement for Rolling Mills mo 
vention of Mr. W. Edenborn, Chicago. COMPLETE INSTALLATIONS OF WIRE-DRAWING MACHINERY. 





















































Specialities: SINGLE BLOCKS and CONTINUOUS. MACHINES (Engl. Patent No. 5221), for all kinds and sizes of 7 
ires. --DRAW BENCHES for Tubes, Bars.and Wires. -SPOOLING MACHINES. SPECIAL STEEL i 
PLATES of ut hard quality for continuous drawing. DIAMONDS DIES with best hard setting. COMPLETE ~ 
INSTALLATIONS OF AUTOMATIC MACHINES FOR UMBRELLA RIBS, TUBES AND ITURES, — 
LARGE NUMBER OF REFERENCES. aes 4 
Apply to ED. BRAND, Broad Street House, New Broad St., London, E.C. « riitthis, toxvox’ 
e 
BRANCHES. 
LIVERPOOL : 84, Castle Sbrest. us . " ' _ a ej I — MAKERS OF a 
BRADFORD: 1, Tanfield Bags., Hustlergate. e > a | sia Lam yi ALL ARTICLES IN J : 
a. ae ay _ Te aa Myf INDIA-RUBBER, || 
J CARDIFF: Pierhend Chambers, Bute Docks : \ GUTTA-PERCHA, {|| 
MARCMISTER 1 8, Senet Sek yO = > a _ < EBONITE, || 
——aeat SB, = el ~_& SILVERTOWN ~ 
uneven pages : (EES, __ | VULCANISED FIBRE, 
oo LVERTOWN. omammers 
C | A. . : Ora ee 
WORKS: SILVERTOWN, ESSEX; and PERSAN (SEINE et OISE), FRANCE. OFFICES: 106, Cannon Street, LONDON, E.C. q 
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FIELD’S PATENT BOILERS AND TUBES. 


TUBES applicable to nearly every kind of Boiler, and 
give increased heating surface of ‘most valuable kind. LIVE | STEAM 


LIGHT, SAFE, EASY TO CLEAN, AND : AND 


ECONOMICAL. : LA 
TOOLS LENT FRuw. | EXHAUST INJECTORS. 


ai eM OLRICK & GO., Excnczzs, 


Cental Ustalin, | Downdimurhl 27, LEADENHALL STREET, OW DON, E1C.”  teterrams:“oyick, at 


{ie WILLANS 2" ENGINE 


For ELECTRIC TRACTION, LicHTINe ano Mit Daivine, 
STANDARD SIZES, 


UP TO 


3000 HP. 























RUGBY, ENGLAND. 


ae “GVE. ‘DETOMBAY, 
RAILWAYS | #@ @ ie MICE. Raneennawons CIE. 
Save &O?. in) Waeeey Sa SPROALIeGR 


APPLIANCES FOR PUBLIC WORKS : 














labour. a wl each Dredgers,—Elevators.—Exoavators.—Tugs,—Oen 


PROMPT DELIVERY FROM LONDON Gaara Pumpe,—Sand Pumps.—Ballast Barges. — Lighters. — 


4 ees a> | a! Yachts. Hand, Steam & 3 draulic Oranes.—Drawbridges. 
ee ween es zie ebb pe be ® eke —Pontoons.—Derricks. — Hand Stoan Winhes.— Sean 
ZADIG mmm == Lugines.—Traction Engines.—Plant for Blast Furnaces, 

i - QUEEN VICTORIA “ng noon apg ee as Bteel Works, ep Mills.—Gasholders.—Steam Ham- 
Telegrams: ‘Zapie, Loxpox.” 4668) <= a = mers.—Shearing an Plate-edge Planing Machinery; 4 ko. 


Liahilailbcailibeiteati THE HUNSLET ENGINE COMPANY 


THE BEST ano aay rete 
MOST PERFECT a LOCOMOTIVE 


SHEARING MACHINE] a) Jami} dy TANK ENGINES 


To cut Plates of unlimited width and 
length across centre. Also for cut- + os 
ting and punching Iron Bars, | if ee aay 

i $ tracto . 


Tees, Angles, &c., &¢. A 
FOR HAND OR POWER. ao is "Bano Halyy 


Patent CIRCULAR OOLD SAWING MACHINES, 
int 8 
with swivel head for mitre cutting. 4873 * pecially sets fo ral kay 
ed a A 


4y-v R, BECKER & CO. << _ = =O ARRANGEMENTS MADE 
9 i CSET ae cont FOR Hi 

50a, Rivington St., Gt. Eastern St., E.C. ee ——— PF on: or 

otherwise, 


“aur nwer. “Aiming CHARLES CHURCHILL & 60,, L° 


22 by 22 in. ; SOLE AGENTS FOR 


“GRAY” PLANERS. 


TWO STYLES—SPUR: or SPIRAL DRIVEN. 


IN STOCK. 22 inch.x 5 fe. IMMEDIATE 


24 35 « 6 ft. es 
30 ,, « 8 ft. DELIVERY. 
























































Send - our New Catalogue, 368 pages, post 
Free on, application. 


= LONDON : 91015, Leonard St, BC, BIRMINGHAM: 2t010, Albert St 


MANCHESTER: 2, Charlotte St., Mosley St. GLASGOW : 52, Bothwell St. 4413 
NEWCASTLE-ON-TYNE: Albion Buildings, St. James St. 

















ve ae ENGINEERING. igo, 
pecan rasan ot ersten —— 
Tax Guascow Roame Brock: amp Puaxr Worxs. 


it aunches(Motor .—TwoNew Eile etric Installation i ocomotive Engines, 2 ft. 6 in. 
READY FOR DELIVERY, consisting of Mather READY DELIVERY. — A) 

Sn an SAI coe 1 8, oad one M6 MO im | a Piatt, Multipolas 250 volts and 1400 | MA ARDLE & CO., Leeds. i} Hs st, Nelson & Co., Ltd., 
pinnaces from £75; every boat guaranteed ; motors amperes at 105 revs.; 600. A BUILDERS OF RAILWAY CARRIAGES, 
Le —JAMES RICKARD | Engine, oylindere 18 in. and 84.in., stroke 86 in., ee in Stock.—| 4008S. TRAMWAY CARS and LIGHT RAILWAY 
sm Go Matron aaypiled unch Builders, Brentford. full particulars and price ROLLING STOCK OP EVERY DESCRIPTION. cad 

J 806 | GALLOWAYS Luorszp, Manchester. Miprannge STUART & ns — have in stock Makers of WHEELS and AXLES, Ramiway Pianr, § 

Galtfornia, Works take fre farge nom somber of Registered Offi egiry M 

~ ea Cod b Pade Glamnier Office : 160, —s . 3382 


at their | Foreixe, Smita Work, Iron ann Brass Castings, 
irst- — | Locom 
n Sale, First class New Steel Mechine Tools in Stock. TIVES, with el rg 




















z 
3 
| 
q 















































































STEAM TUG BOAT or Harbour Launch, One 8.8.8.8. Lathe, 11 in. by 12 ft. | ait, int Rett, itad'T ob Be 
suitable for abi; 55 ft. o.a, by 12.ft. by 6ft. two a ditto, 7 in. by 6 ft. com te 00., 
pultables pen, y ia by soot Pa dng 8.8. | $9, Bucklerebury, E. 74s T YheA shbury RailwayCarriage 
huilt STEAM TAUNC table for eine by 20 in. by 20 in.; {one Shapin g Machine chine, 5 in 5 in. ti for Sale. Hi AND cae tina aonelS Tampa 
Bette neste Res opt rece Sask ii meat ne | J OPOMOtiveS, for Sale, Hire,} wscnucrihi BREW came 
+ ing » ING) ENG. 3180] 1 a. —NEWBOLDS MACHINE TOOL 00. . Thoroughly overhauled and tested. tric and Light Railways, Railway Ironwork, Carriage 
Pearl and Old Shades Wharf, 107-108, Up for instant despatch. and Wagon Wheels, Mansell’s Wood Centred Wheels, 
Thames ren London, E.C. EOS Sin., 9 in., ray tym ed —— 16} in ag 12} in.; Hydreul © Pressed Wronght-ron Wheels, Iron Roofing, 
Oke Sale.— Oustomers’ own locomotives taken ab exchange, or irom ork aga Contractots’ oor Columns, Builders’ 
a. A a Surfacing LATHE (by 7 entre A G. Mumfor d, pee ag ed Wagons bait & for Cah, or 4 gt payment. 
Sremeyres Bove oe ane 13%. 6s a —_ a By hs « Oulver a Works, Emurn geey oe" Works, Newrorr, Mon. pan ae es le eee pe Gab 
PLANIN in, in. AND GLOUCESTER. Ww. 
fete ge Ditto, pd ped iy by 2 ft. by 2 ft. Contractor to Anuteat War Orrics, Crown Acxnts ) Pp & MacLellan, Limited, 
18-in. HAPING or the CoLomrms, and FoRgIGN GOVERNMENTS. CLUFHA WORKS, GLASGOW, 
aad 104. stroke ditto i MACHINE. STANDARD BT ap wet gi — and “MARINE MISCHLLANEOUS. MANUFACTURERS OF 
Fowertul 18-in. Geared SLOTTIN ENGINES in stock, +: rhea 7 " RAILWAY-CARRIAGES AND WAGONS 
Nertica! § SLOT. ‘DRIGLING MACHINE. bibles ‘eee aes SURFACE ‘CONDENS iG: Parliamentary Deposit OF BYERY. SERCHIFTION, 
3-ton Ditto 21 ft. 2 in. open. (6 in. span. 3} In. and 5 in. by sh naeichy plteen. of Plans. Novemerr, 1901. — oe bana’: eat “seam te. 
3-ton Ditto. in. and 7pin. by 5in. bs ROBT. J. COOK’ & HAMMOND, | i Pad snrea sy beirut 8547 
iton Bteam BOGIE OBANE, jib 20 10.0 in. in, andi0in. by Gin. - 2 and 3 eg Se ee menor EG. 
- an ’ i] 
ae ter fees Cope ef the “Alston Machinery| Sie cadisie, we Tie . tablished in Westminster 1860. 4918 R x: Pickering & Co., Ltd. 
pag gt (new issue om oe, cones upwards of 4 3 = 4 » ed A - Tele. No. 185, cone Tele. Add. : “Cartoons, London.” (Established 1864). 
actually in 8 e for eers, an 
llieri &e. and 18 in. I y 1S. &e 
es a dh Oo se tas, W. WAR ; > — bmg je oo ” Eail- -Henricot, Belgium. BUILDERS of RAILWAY CARRIAGES, WAGONS, &. 
+ 4617] Yim. and Sin. by 16in. STEEL Makers of CARRIAGE and WAGON WHEELS and 
‘ CASTINGS. AXLES, and all classes of RAILWAY IRONWORK 
telegraphic Ad Address: “* Forward, Sheffield.” 12in. and 2%in. by 16 in. ” SPECIALITIES.—C.-S. Axle Boxes and BufferCases, , : ; 
14 - and =>. we in. shi sien from the sousiey or fitted and finished. ain Dynamo RAILWAY WAGONS for HIRE. 3434 
, 8 . ase: Oastings.— to JOHN DICKSON, 5, Laurence Chief Works and Offices : WISHAW, near GLASGOW. 
4834 


on Pountney Hill, Cannon Street, London, E.C. 


FF 
: 
4 
e 


London Office : 3; Victoria STREET, WESTMINSTER, S.W. 


Seiiiaisd ta bo be totes ous terbe replaced with high: 
i ° I 
plat for aan a ic ding: Peres | eereant So. correuLoees, paee* To lavintie and Patentees. [the Midland Ry. Carriage 
Repo ee ae ne aor Di sca a RT ae 
with Porter governors and. variable ohn H. Riddel, 40, St. Enoch Frrank Biddle, CARS, WAGONS, and RAILWAY IRONWORK of 














F[ the followin ng Machinery is 


° 

























gear, regu regulated by hand, sight-feed_ lubri- 
, capable of developing 160 HP. ne Horizontal uare, Glasgow, to inform builders every ‘description. nes err for Cash, Deferred 
wi re Engine, eur diameter by 30 in., + and a, to whom INSTANT D Y is of Inventors’ and Patentees’ Agent and Expert, Payment, or Hire. ACKSON, Secretary. 
Proell's automatic ——— governor and importance, that he has ON STOOK, to be seen at 60, Newhall Breet, | Birmingham. Chief Offices : MIDLAND Wonks, BIRMINGHAM. 
feed lubricator, acme developing 80 HP. Glasgow, the ee mama Ky — 4918 | Branch Works : ABBEY WorKS, SHREWSBURY. Od 5667 
Horizontal High- ghee ged 12 in. diameter 4 Punching, Sh Angle-iron Cutting Mechinas, Models es. Inventions at on nego i London Office : SuFFoLK House, Laurence Pountney Hit. 
20 in., ae with sight-feed lubricator, ——. e : of the 5 peter ” or “ Eccentri Patents explo’ and sold in all countries. nte ed r 
developing 40 HP. ‘One Horizontal High- pened mod shear from $ in. up to 1} in. ir Sag ” valued. Tel. Address: ‘Royalties, Birmingham.” [the Metro opolitan Railway 
am gle in. diameter by 24 in., fitted wi sight. Plate-edge Planing Machines, to ne plates from CARRIAGE & WAGON COMPANY (Lnntep), 
Tubricator, capable of developing 50 HP. All 20 ft. up to 35 ft. some os eat ten! pawn Plans Traci Saltley Works, Birmingham, Successors to Messrs. 
the above are in first-class condition, and at present | Beam-bending, enrentel a erey ‘Angle-iron ? 7 Ings, JosrrH Wricut and Sons, Manufacturers of Railway 
working at 50-lb. pressure. One Berryman’s Feed Cutting Machines, to bend beams up to 12 in. deep. ER & THORPE, Engineers and | Carriages, Tramway Cars, Wagons and Railway 
on eater, 21 ft. high, 8 ft. diameter, 9 in. steam Magie Standard iby " type Double-acting Steam Droughtamsn” & General Machin aes feat sien Ironwork of every description. 
inlet, 8} in. water inlet. Four Giffard’s Injectors, Hammers, 9 in., 11 13 in. cy’ RAILWAY CARRIAGES and WAGONS built for 
8 mm., 1} in. pe outlet. Lengths of 3in., 4 in. | Plate-bending Roll 8, with Lo mg Sashes for plates oie teutiet ee CASH, or upon DEFERRED PAYMENTS EX- 
and Sin. Cas Wro — -iron Steam Mains, with 10 ft. 6 4 wide by 3 in Blue Printe w with et 606 | TENDING over a SERIES of YEARS. 
A large number of COAL, IRONSTONE, BALLAST, 
and other WAGONS to LET on HIRE. 





ectric Motor D esigns.— Manufactory and Chief Office—SautLey Works, 





Holden & ts “Sirius” Separators and Steam | Radial Countersink ing Machines, 13 ft. 6 in. 
Trape. The Vendors are prepared to receive offers radius. ] 
for The above are all NEw MODERN UP-TO-DATE TOOL of 
































all or any part of the above.—Full Conditions as to 
times and means of removal may be Og wry: on | the latest type. Complete DRAWINGS and all information | Brrmincnam. 
jon to Mr. S. R. LOWCOOK, M. Inst. 7 E.,| Intending buyers should communicate with Mr. | SUPPLIED to eers. Moderate terms.—Addrees,} Branch Wagon Works—GreEaT EasTeRN Ratuway, 
it Courts, Temple | Row, Birmingham. 3860 | RIDDEL before purchasing elsewh ere. 4973 LJ 815, Offices of GINEBRING. J 815 | PereRBoRovGH. Od 500 
Some ennai emacs ——— a 








YORKSHIRE STEAM MOTOR GO. 


Ingham Street, Hunslet, LEEDS. A ete 
TeLeeRaPHic Appress: “MOTOR, LEEDS.” i _ (iy fz é = F te Mornin 


nT lit a = 





Pee 


Patent Steam Motor Wagon iiiiiaramae 


TO CARRY UP TO 4 TONS, AND TRAVEL 
40 MILHS PHR DAY. 


BURNS ORDINARY GAS COKE, AND DRIVEN BY 
STEEL SPUR GEARING. NO PITCH CHAINS. «02» 


Sez Notice 1n “ ENGINEERING ” or SEPTEMBER 61TH, 1901. 


———— 























PELTEN & GUILLEAUME CARLSWERK tein colitat MULHEIN-ON-RHINE 


BRIGHT GOLD DRAWN Iron, Steel, Copper, and Bronze Drawing Mills. 


Wire Ropery, Wire Goods, and Netting Factory. 


y | Galvanising Shops, Copper Smelting Works. 
Electric Cable Factory for Telegraph, Telephone, and 
Electric Light Cables, Insulated Wires, — 


Dynamo Wires, Technical India-rubber Goods. 




















SOLE AGENTS FOR THE UNITED EINGDOM- 


W. F. DENNIS & CO., 28, Billiter Street, LONDON, E.C. 


















Dec. 27, 1901.} 


exe ae 











THE BLACKWALL 
GALVANIZED IRON C0,, 


LIMITED, 
Offices: Corbet Court, London, E.C. 


GALVANIZED GORRUGATED 
AND PLAIN SHEETS. 


IRON ROOFS & BUILDINGS. 


IRON PRINGIPALS. 


JOISTS, GfRDERS AND 
COLUMNS. 


TANKS « CISTERNS. 
JNO. STEVENSON, 


Middlesbrough (& Neweastle-on-Tyne.) 
PIG-IRON. IRON & STEEL. 


Home and Export. 





4977 











Teleph 
Steam Launches. 2,)5'phons, 


WATLING Works, 
Fisward Hay €S8, sToNY STRATFORD. 
SMALL TUGS and LAUNCHES in IRON and 
STEEL. Machinery constructed for boats built abroad, 


Simple or Compound. London Office : 12, Great St. 
Helens, E.C. See Illustrated Advt. each month. 2174 





A? Important Machine Tool |, 


WORKS 
BUYS PATENTS AND PATENTABLE IDEAS of 
convenient patterns. 4889 
Address, K. S., 4386, care of RupoLF Mossr, Cologne. 


key Hire, Portable Engines ; 


; large stock on hand, ready for immediate 

elivery. 

HENRY SYKES, Lrv., 66, ae London, ¥ a 
Telephone No. 5665, Hi 








ire Purchase or for Cash.— a 


1 
H MACHINERY of every description supplied on 
deferred payments or for cash, new and second-hand ; 
write for circular; inspect stock, including Lathes 
(all sizes), Drilling Machines, Saw Benches, &.,&c. 
ROWLAND G. FOOT & CO., 184, Southwark ’Street, 
London, S.E. 1142 





IF YOU REQUIRE 


High-class Hose Pipes for 


Immediate Delivery, write or call upon 
MERRYWEATHER & SONS, 68, Long Acre, W.C. 
Ask for New Illustrated Price Lists to be sent periodi- 
cally as issued. Merryweather & Sons are the largest 
ep of high-class Suction and Delivery Hose 2 

e World, 


(Castings. —Parties Requiring 

regular supplies of Machine or Engine Castings 
are Invited to Correspond with us. We have an up 
to-date foundry, which has a rd caps city, than | 
our own line of manufactures call for.—J, SAGAR: 
and OO., Lrp., Wood-working Machine ‘Makers, = 
Foundry, Halifax, Yorks. 


Castings. 

Having recently enlarged their foundry, JOHN D. 
YOUNG & SON, Lrp., are now in an excellent position 
to SUPPLY CASTINGS of best quality at low rates 
and with quick bee pon f for engineers and contractors. 
Oastings machined and patterns made to drawings. 

LION IRON WORKS, BARNSTAPLE. J 711 


London Add : 6, F h Buildings, E.C. 


CONTRACTS UNDERTAKEN 
FOR BORING ARTESIAN te United Kingdoms COALFIELDS 


Throughout the United 


TheNewCalyxDrill & Be Boring Company, La. 


ALSO BUPPLY COMPLETE 


Their New Patent Improved Calyx Core Drill, 


Water Supply, Coal and Petroleum Development. 
Catalogues and Particulars at i ~s DASHWOOD —— 
NEW BROAD STREET, LONDON, 


UNITED ALKALI CO. L? 


Exchange Buildings, Liverpool. 








+, 














MAncangse Copper 


(Containing up to 80 per cent. of Manganese.) 


MANGANESE BRONZE 


In Ingots, Billets, Rots and Sheets. 


'ANTI-FRICTION METALS 


Sewage, Sludge, Pail Contents, &c., 


48 USED AT 


Rangoon, Karachi, Bombay, Cape Town, Eastbourne, 
Southampton, Norwich, Ipswich, Hampton, 
Staines, Felixstowe, Houses ot arliament, estminster ; 

and many other places. 


AIR COMPRESSING MACHINERY. 
COMPRESSED AIR LIFTS 





















SAVAGE BROS., Ltd. 


BING’sSsS IPMN. 4591 


ALFRED DODMAN & CO., 


LUCAS & DAVIES, Experimental Engineers 


67, Farringdon Road, LONDON. 3051 
MEDAL AWARD, ee EXHIBITION, 1885. 




















Liuitxp, 4 = ef. 
Highgate Works. re 5 i 3 
KING’S LYNN.| jqg 3482 
ee a & =a i 

ENGINES | 25 i 

et - A 
BOILERS 2 i: 
OF ALLDESIGNS| Fy ‘ Z 
Large or Small. to g o é . 

iets sent. | © st : 


PATENT METALLIC PACKING. 4976 
MURRAY, McVINNIH & CO., 
MAVISBANE Quay, GLASGOW. 


—— 38918 
Iron & Brass 


i CASTINGS. 
Indispensable to Engineering Firms. 


The Stolzenberg Filing System is the Handiest, Cheapest, Simplest, and most 

perfect invented. There is nothing like it for keeping particulars of contracts, 
estimates, and ail kindred matters. 

Used by thousands of important firms such as Kynoch, Yarrow. 

Siemens, Babcock,Krupp, Lever Bros. ,Railway Companies, Rand 

Mines, and H.M. Government, 21,000,000 Files sold in five years. 


A Triumph of Efficiency. 
Occupies Small Space. 
No Cumbrous Mechanism. 
Contentsin Chronological Order 
Sven inves Serotner: | Baek See etabe iaiaecate: 

oe ae ach Complete in Itse 
er ere Steve time Saves Time and Money. 
Separate File for each Customer 

Correspondence classified by Colours. 
Files supplied in six colours, 


FILES 2d. to 5d. EACH. 
1500 LETTERS FILED FOR 2s. 




















Mr. Ricnarp Murpny, 
Waterloo Road, Wexford, 
writes, Jan. 17th, 1900 :— 

“T have to deal witha 


PATENT 


FILE 
“CHEAP « 
EFFECTIVE 

“cost —# 


after time, nearly al 
styles of Files, and i thee 
them wanting in many 


for simplicity, cheapness 
and efficiency.” 











SAMPLES AS FOLLOWS :—6 octavo, 1s.; 3 octavo and 3 quarto, 1s. 6d.; 
3 quarto and 3 foolscap, 2s. Explanatory Catalogue for the asking if you 
mention ENGINEERING. 


The “Stanley” File will bind a light periodical for 
one year at a cost of 44d. Cabinets on the Building- 
up Plan from 19s. upwards. 4951 


_ Sisiientcer” File Co., 


fo House, Middlesex Street, London, E.C. 


~ SHEEPBRIDGE 
Coal & Iron Company, Ltd. 


Postal Address: 


CHESTERFIELD. 


CAST-IRON PIPES, TUNNEL PLATES, TANKS. 
RAILWAY CHAIRS, GENERAL CASTINGS. 
PIC IRON, FORCE & FOUNDRY QUALITIES, + 





The 














National Telephone : 
No. 56. 


Telegraphic Address: 
**SHEEPBRIDGE, CHESTERFIELD.” 








AND OTHER ALLOYS. cio 





PNEUMATIC AUTOMATIC EJECTORS 





~ GLENBOIG a a im 


i 


ELD, ener UPCLENBOIC STANDS 
48, WEST REGENT ST., GLASGOW. 16 


THOMAS BRADFORD & Oo. 
LAUNDRY, | 
DAIRY; COOKING, & BATH | 
~ ENGINEERS, 














4 




















For Raising Water from Wells, Boreholes, &c. 140/8 High Holbara, LONDON. 
For Estimates and Full Particulars apply to— 
HUGHES & LANCASTER, 47, Victoria St., London, $.W. THOS. RYDER & SON, 
Eee OLSEN’S ORIGINAL See AOS 
4.0m jez _|HIGH-SPEED-STEEL 
PPS Valves for Soda Water Drums LATHES. 
and Gas Bottles, See Advertisement alternate weeks. 4971 
4858 xe Seer eee FOR rel AND PACKING Se | 
Fittings for Comprecsed Gases. | whrazeer efseete guiust ea 8, || SHANMGR | Yoontrrrans a sus. 
CASTINGS — MODELS & SMALL MACHINERY|| LETTER ous a ee 
SUPPLIED. Of every Description tor PATENTEES an: OmMoe Furnishers, 
WELL EQUIPPED FOUNDRY. 5 ie ee ewe FILE. 
cies 
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PATENT 


o OCTOPUS AUTOMATIC 
al GATOR. 


Regulanx Reliable. Uniform. 


BENJ* R. VICKERS & SONS, LEEDS. 





Improved 


Patent ‘Calliper’ FR ICTION CLUTCH. 3 


To carry Paes Wheel, or act as Shaft Coupling. 


From Phatoof orig sy 
mg 9 in. by 4 


wide. 
dimple Reliable, 
Inexpensive, Eas’ 
Adjusted. 







ESTABLISHED OVER 60 YEARS. 


ate in all sizes up to 
50 For larger 
coe send for parti- 
culars of our Pateut 
“ Tooth” Clutch. 


JAMES C. KAY & CO. 
BARNBROOK WORKS, BURY, LANCS.} 4746 





BAR IRON, STEEL SECTIONS, IRON & STEEL RAILS. 





Telegrams :—'' Kays, Engineers, Bury.” Telephone No. 4 








ENGINEERING. 27, £901. 


MARSHALL, a SONS & CO. L>> CAINSBOROUCH, Exo, | 


TT anes we crane Also Offices, Showrooms, and Stores at GENERAL ENGINEERS 


79, Farringdon Road, LONDON, E.C. AND 
Telegrams : Telephone : MANUF. ACTURERS OF 


a a cae : Bombay. mee’ PORTABLE ENGINES, Simple and Compound, 
SEMI-PORTABLE ENGINES, Simple and Compound. 
UNDERTYPE ENGINES, Simple and Compound. 
The arena FIXED ENGINES up to 1000 HP. 
= S VERTICAL ENGINES, Simple and Compound. 
UPWARDS OF TRACTION ENGINES and ROAD LOCOMOTIVES. 
73,000 ENGINES ROAD ROLLERS, with and without Scarifiers. 
AND BOILERS MADE. THRASHING MACHINERY for all Countries. 








POR ASAE TT le DATA ALERT 2 EIN 


~ - — GRINDING MILLS. SAWING MACHINERY, 
ble Cylinder High-pr Illustrated Catalogues on maeitoeos TEA PREPARING MACHINERY, &c. picnoes 


with and. without Boilers. 


GEORGE RUSSELL & 00, 
sac CR AN 
all Sizes and Classes of KS 


(Dulsometer Engineering C2 £” 


ARE MANUFACTURING AT THEIR NEW WORKS the following Specialities :— 
FEED PUMPS, PUMPS FOR REFRIGERATING MACHINERY, 
AIR PUMPS, EVERY CONDENSERS, 
CIRCULATING PUMPS. SERVICE. FILTERS. 


In addition to ae well-known Pump Che [Oulsometer-~ 
Nine Elms Ironworks, Reading, Berks. 















































By Boyal Letters Patent. PATENT ROLLED : we seed TrLan’s | 
) < Arn rT 


SHAF TING =: Gls ae torus: | 


; The Kirkstall Forge Uo, Leeds, |) 
IN IRON AND STEEL. SoLe manana ome 














B. « S. MASSEY 


MANCHESTER. 
BRETT’S PATENT 


i DROP STAMPS} 


STEAM HAMMERS, POWER HAMMERS, BAND SAWS FOR OOLD METALS, 5 a 


Printed by the at their Bedford Martin’s-in- G, 
by the Proprietors Seating Bem Foe Detheal Beam, 0D sia aceerinen) te Os Sadie tbe. the Fieldn and pabiled by Oanias Bonner Jounaon, at Ube Oe of ENGINEEEIN 


Covent Garden, both in the County of Middlesex. —Friday, | 27th December, 1901. oul 























— 

















